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KHPHUI (JIokTOpIHK quccepTanusac AaHHOTALMACH)

JAuccepranmss MaB3yCHHMHI JoJ3apOojauru Ba 3apyparu. JlyHéna
aneTwixonuHacrepazanuar (AXD) rokopu camapara odra Oynaran  Kaitap
uHruouTopiapu QochopopraHuk mNecTUIUANIAp OWIaH 3aXapiiaHTaHjga AHTUIIOT
cudaruga xamaa AublireiMep, MHACTeHMs, TIJaykoma, ¢anax, mnape3 Kadu
KacaJUTMKJIApHU JaBojianiaa KeHr Kyjutanwianu. Iy Hykran Hazapaan Mapkasuit
HEPB TU3UMHUHUHT TYpJM TATOJIOTHsUIApU Tepanusicuia KyJUITaHWJIQuraH
AXDHUHT IOKOpH caMapaid KaiTap WHTHOUTOPIIAPUHU SIPATHIL, ylap Opacujia
aHTUIOT TabCUpra MpenaparjapHd  u3jam;  (QapMakoHIApHU  KUMEBUH
Moau(UKaIMs KWIMIL; KOMIUIEKC XOCWJI KIJIyBUM OWpHKManap €paamuga Kam
J103aJIM, CyBJIa 3pyBUYaH Ba KEHI' TEPAIEBTHK HMHJIEKCTa 3ra mpernapatiap spaThil
XO3UPru KYHHUHT MyXUM MyaMMOJIapUJaH Oupu XUcoOIaHaau.

V36ekncTon MYCTAKWIJIMKKA SPUIITAHJIaH KEMUH MaxajuIMd YCUMIIMK XOM-
amécu acocuja KaTop KacaJUIMKiIap Tepanuscuia KyUIAaHWIaJIWraH KaM J03aliu,
IOKOpU caMapalid Tpenapariap sipatuin OVindya WIMUANA W3JAHUIUIAPHU IOKOPHU
CaBHAJla TAIIKWII STUII Ba aXOJIMHU CU(ATIN JOPU BOCUTaIapu OWIaH TabMUHJIAII
WYyHaNMMIIMIa KEHT KaMpOBJIM 4opa-Taj0upiiap amalira OIUpwinO, MyaisH
HaTWXanap Kyira kuputuian. by 6opana rnmunuppusun kucinortacu (I'K) Ba yHuHr
allpuM  XocwJajapu — acocuja  THOOMET — amManuéTuaa  KYJUTAaHWJIATuraH
(hapMaKOHJIAPHUHT KaM JI03aJld, CyBJla 3pyBYaH Ba KEHI TePaneBTUK MHJIEKCTa 3ra
JOpY IIaKJUTAPUHU SpaTUIl OYilnda U3MaHHUIUIAPHHA aJIOXKU/IA TAbKUIAll MyMKHH.

byryurn kynpa naynéna 'K acocuma mosekymnsip Karcyjiajaml yCyJiu
éplaMmia CyBla KaM J3pUUJIMraH Typiu Xujl (papMaKOHJIAPHUHT KOMILIEKCIApH
OJIMHUO, Tanad 3TWiraH camapara (papMaKOHHUHT MHKJIOPH >KyJa KaM OyiraHia
XaM OpUIIAIUIIM aHUKJIaHraH. by kymna® [opu BOCHUTaJapUHHUHT  CAIOUI
TabCUPUHU  CE3WIAPAM  Japakaja KaMaWTUpHILJA OSHI caMapaid  ycyl
xucobaanmMokaa, 'K Ba yHUHT xXocuiianapu acocua, SUUTUFIaHUINTa, OPTTUPHUIITAH
MMMYHOTAHKUCIIMK CHUHJIPOMHUIa, TE€PU Ba OIIKO30H CApAaTOHWra Kapliu JIOpH
BOCHUTAJIapW, KaMm J103aJIM, CyBlla 3pyBYaH Ba KEHI TEpAlEeBTUK HHJIEKCra 3ra
npenapariap spaTwinl, amanuérra Taa0uK dTUIMOKAA. by coxamaru uznanunuiap
Omoopranuk Kume€, THOOUET coxacuaaru Aoj3ap0d MacanaiapjaH XucoOIaHaIH.

V36ekucron Pecnnybnmukacu Ilpesumnertununr 2006 fiun 14 urongaru
[1K-416-con «Maxamnuii nmopu-mapmMoH Ba THOOuMET Oyromiapu unuiad
YUKapyBUWJIApHU KYJUIa0-KyBBaTiall yopa Taaoupiapu Tyrpucuaanru Kapopumaa
xamaa Ma3Kyp (aonusTra TEeruuuid OOLIKa MEbEPUU-XYKYKHH XyXoKaTiapnaa
OenrunaHrad Bazu@allapHu aMaljra OMMpUlAa ymly AuccepTauvs TaaKUKOTH
MyailsiH Japakajga Xu3mMaT KUJaau.

TaakuKOTHUHT pecny0auKka ¢aH Ba TEXHOJOTHSUIAPU PHUBOKJIAHUIIHU-
HHHT YCTYBOP MyHAJIMILIApHra GOFIMKJIMIH. "Ma3Kyp TaIKHKOT pecryOimka
dan Ba TexHosorusuiap puBoUIaHUIMMHUHT VI. «Tub6umér Ba dapmaxomorus»
yCTYBOp WyHaIUIINIra MyBO(UK Oaxkapuiran

1I[HccepTau1/mHHHr MaB3ycH Oyiinua XOpWXKHHA WIMHIA TaJKMKOTIap Imapxu WWw.sciencedirect.com,
https://www.researchgate.net, https://www.ncbi.nlm.nih.gov/pmc/articles Ba Gomka maHb6aanap acocuaa HuLIA0
YUKUJITaH.
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Juccepranus MaB3ycH Oyiin4a XOpH:KHI MIMHUI TaAKUKOTJIAp mapxn.l
AXDHUHT  TY3WIMIIMHMA  TaJKUK OTUIITa, YHUHT  KOHKYpPEHT  KaiTap
UHTHOUTOPJIapU HW3JNalra, (apMakoHJIApHU MOJIU(UKAIMS KUIUII OPKAJIU Kam
7103aJIM, KEHI TabCUpP JIOMpAacUra sra Mpenapamiap spaTUllira HyHaITUPUITaH
WIMHI W3JaHUIUIAP KAXOHHUHT €TaKyd WJIMUN MapKas3jiapyd Ba OJUN TabJIUM
Myaccacallapy,  KymJaJgaH,  OJEMEHTOpPraHMK  OWpUKMalap  HUHCTUTYTH,
OBOJIONMOH (pu3nonorus Ba OMOKUME MHCTUTYTH, Y Ppa Ba HoBocubupck Opranuk
kumé uactutyTiapu (Poccmst), Weizmann Institute of Science (Mcpowmi), National
Institute o Radiological Sciences (fAmonwus), Institute of Clinical Pharmacology,
Universitit Wiirzburg (I'epmanus), Stanford University, National Institutes of
Health (AKLL), University of Cambridge, University of Oxford (byrox bpuranus),
Shanghai Institute of Materia Medica (Xuroii), Australian National University
(ABcTpanus), buoopranuk kumé mHCTHTYTH (Y36eKHCTOH), Y36eKnucToH Munimit
YHUBEPCUTETHIA KEHT KAMPOBJIU TAJIKUKOTIIAP amMalira OlMPUIMOK/IA.

AXDHUHT  Ty3WIUIIMHU  aHUKJIAIl, YHUHT  KOHKYPEHT  KaWTap
UHTHOUTOpJIapU U37Naml, (apMakoHJIApHU MoJaudUKaAIMg KWW XaMJa Kam
7103aJIM, KeHI' TabCUpP JOMpACUTa dra IMpenapariiap SpaTuil opKaiu AJbIreimep,
[TapkuHCOH, MHAcTeHUs KaOu aca® KacaJUTMKIIApH JIMarHOCTHKACH Ba JaBOJIAII
yCYJUIAQpUHM HILIA0 YMKUIITa OHuJ JKaxoHAa oJud OopwiraH TaaKUKOTIap
HaTWXacua KaTtop, ®KymIiaJaH, Kyduaard WiMuid Hatwkanap oiauHran: AX0D daon
MapKa3d ydTa acoCHil TypyxJaH — KaTaJIWTUK TpHaJaa, OKCHUAaHWOH Ba aHUOH
MapKasnapJaH uOopaT dKaHJIWTH Ba ylap aleTUIXOJWH THAPOJIM3HIa OEBOCHTA
UIITHPOK 3THIM aHuK1anTad (Weizmann Institute of Sciencel, Mcpow; Australian
National University); Aumnbireiimep, IlapkMHCOH, MHACTCHHS TepalUsICHIA
AXDHUHT camapalid, KOHKYPEHT KailTap UHIMOUTOPJIapU KYJUITAHWIIUIIN camapaiv
HaTWXkanap OepulllM  aHWKJIAHTaH, HUBAJIMH (TAJAaHTAMHMH) [penaparu
(«CanoxeMuay, ABCTpHs), TAKPUH Ba JIOHENIE3WJI CHHOBJAH YTKa3uiIno, aMmannéraa
kymtam yuyyH TaBcusi dtwirad (Food and Drug Administration, AKIHI);
ANTACTUTMUH, TYNEp3uH, BeMHaKpuH AKna moTeHnman tepaneBTUK TahCUpra sra
oynran AXDHHMHT UCTUKOOJUIM MHrHOuTOpiapu cudatuna kaig stuiaran (Food
and Drug Administration, AKII); rmuuuppu3uH KUCIOTAHWHT TYpJIH XWI —
MICUXOTPOM, KApAUOTPOMN, SUUIMFIAHUINTa Kaplik Xamja TOpMOHalI JOpHU
npenapariap OuiiaH KjaTpaTiiapu CUHTE3 KWIMHHO, (hapMakoHap Tanad ITHIraH
caMapacu KjaTpaT TapkuOuja YHUHT MHUKI0pH 17 maporabaraya kam OynaraHja
XaM 3pUIIWINIIY aHuK1anra (Yga Opranuk kuM€ UHCTUTYTH, Poccus).

Hynéna AXDOHUHr Ty3WIMIIMHHA AaHUKJIAL, YHWHT KOHKYPEHT KauTap
MHTUOUTOpIApU u37naml, (apMakoHJIApHU MOAUM(UKAIUSA KAJIUII XamJa Kam
703a5i, IOKOPH caMapalid TMpemapatiap sipaTuil Oyinua KaTop, >KyMialaH,
KyWHJard ycTyBOp HyHalIMIUIapja TaaKUKOTIap ojiub OopuiMokaa: AXD HUHT
KOHKYPEHT KalTap MHTHOWTOpJapH Opacujia aHTUIOT TabCUpra mnpenapariiapHu
u3nant; (hapMakoOHJIaApHA KUMEBU MOAMGMUKAIINS KATUII, KOMIUIEKC XOCHJT KUJTyB-

yu OupukManap épaaMuaa Kam J03aH, CyB/Ja dpyBUaH Ba KEHT TEPATeBTUK
WHJIEKCTa AT Mpenapariiap sSpaTHiil.

MyaMMOHMHTI YpraHnwiranjiuk aapaxkacu. Jlynéna AXD depMeHTUHUHT
daon MapkasuHu aHUKJIaA, (pepMeHT KartanuTuk (aoumru OwiaH OOFIHK
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KaCAUIMKJIAp Tepanuscuja KYyJUIaHWIaJAWraH KaMm J03aJM, FOKOpHU camapald
npenapatiap sApaTuil Oyinda TaJAKUKOTIap OJu0 OopraH Kymiad XOpwKuit
omumiap bpectkun A.Il., Muxenscon M.S., Pozenrapt B.U., Kabaunuk M.U.,
Jlomankua H.A., Silman 1., Sussman J.l., Soreq H., Seidman S., Zhang Y.
TOMOHHUJIaH HEUPOMEANATOpP - AUETUIIXOJHWH THUAPOJM3UHM aMalra OUIMPYBYH
AXD ¢daon MapkasMHUHT TY3WIMIIA Ba MOJEKYJSIp TabCHp MeXaHU3MIapu
aHuKJaHraH. YmOy oJumiIap aHTUXOJIMHACTEepa3 IMpemnapariiap opacuja
dochopopranuk Oupukmanap (DODB) amoxuaa YpuH TYTULIUHH, aWpUMIAPH
(apmun, docdakon kabu) THOOMETAA AOPH BOCHUTACH, OOIIKAIApW 3Ca IOKOPH
camapajiy HMHCEKTHLH] cudaThaa KYIIaHWIMINHE Kypcatumrad. LIyHUHTIEK,
Giacobini E., Davis K.L., Farlow M., Rogers S.L., Cummings J.L. Ba Oomkaiap
®Oban 3axapIaHUIIHA OJIMHY OJUIIIA aHTUIOT cudatuaa AXDHUHT camapain
KaliTap WHrHOuTOpiapuaan (hoimgamaHUIl MYMKHUHIUTH TabKUIa0, AJbIreiMep
Kacauuru tepanusicua AXDHHMHT KalTap WHTHOUTOPJIAPUHU  KYIUIAHUITUIIH
AXIIN camapa OepHIld aHUKJTIAIlraH.

Xozupraua 'K HUHT Typiau OuoreH Merayuiap OWIaH KYyIl xamja HOPJIOH
Ty3Japu, Mypakkad s¢upiapu, Oolika KaTop XOCHJIaJlapyu OJIMHTaH, OMOJIOTHK
daommru ypranwirad (ToncrukoB I'.A., bantuna JI.A., Sasaki J., Morita T.,
Yamamoto K., Soltesz J.). 'K HuHr xomIuiekc OUpuKMa XOCHI KUJIUII XYCYCUSITH
YHUHT THOOMETHA KYJUIaHWJIAIUTraH Oup KaTop JOpH IMpenapariapud OwuliaH
KOMIUJIEKCIIAPUHU OJIUIIL, «MOJIEKYJISIp KarcyJsulal»y camapacH XucoOura yJIapHHHT
(ao/NIMrMHU  OIIMPHUII Ba JAaBOJAII HWHIAEKCHMHHM KEHTaWTUPHIL MakKcaauaa
kymnanunrad. 18B-H-I'K Ba Ty3napu comoOwnuzanusiiam XyCyCHsITUTa 3ra
Oynranu Oowuc, cyBAa JeApid SpUMAAUTraH THAPOKOPTU30H, MPEAHU3OJIOH,
ypauui, HUCTaTHH, aclUpuH Kabu nopu BocutTaiapu 'K wumrtupoxupa cysiu
spUTMara YTHILIW, OJMHTAaH MAaxCyJoTJIap HOCTEPOU]l SULTUFIIAHUIITA KapIlu
npenaparnapra (HAKII) xoc Oynaran canbuii TabcupiapiaH XOJH SKaHIUTH
TabKUJJIaHTaH.

V36exucronma AXD (aon MapKasUHM TaiKMK OSTHII, YHHHT CaMapaiu
MHTUOUTOPJIapMHA M3nam Oyinya TaakukoTinap akagemukiaap O.C.CoaukoB Ba
A.A.AGnyBax0o00B paxOapiukiapu octujga amanra omupuiarad. [upuamus
WJIIU3U aCOCUM KOMITOHEHTH — TJIMIIMPPU3UH KHUCIOTaHU aKPaTHO OJIMIN, YHUHT
XOCHUJIaJlapu acoCHjla camapalid, KeHI TepareBTHK TabCUpra sra OYyiraH nopu
BOCHTANAPH APATHII OYitmya BHOOpPraHMK KMME MHCTUTYTH, Y CUMIIMK MOJAJIapH
kumécu UMHCTUTYTH, Kumé-papmaneBTuka UWIMHNA  TaAKUKOT HWHCTUTYTH,
V36ekncron Muiunii yHUBEpPCHTETH A U3IAHHIILIAP OJIMG GOPHIMOK/IA.

bupok raunuppusuH kucnorack MoHoaMMOHUNIM Ty3u (I'KMAT) Hunr
(dapMakoHiap OuWjaH CynpaMoOJICKYJSIp KOMIUIEKCIapyd CHHTE3W, TY3WJIUIIIH,
YIApHUHT (U3HK-KUMEBUN XYCYCHUSTIIApU XamjJla OMOJOTUK (aoJUIUTH Jespiiv
Ypranwimarad €Ki ailpuM XoJulap/la HOCUCTEMAaTUK Tap3/a TaJAKUK THIITaH.

[yauHr yuyH AXDOHUHI aHTHOOT TabCUpra »3ra caMapaid KailTap
WHTHOWTOPJIAPUHU QJIKAJOUIap, a30T TYyTTaH TeTepOXaIKaid OWUpUKMaJapHUHT
Metua- Ba (eHmwndocdoH KucIoTamapu OwinaH Mypakkad 3¢upiapu opacuia
usnami, ['K Ba yHuHT Ty3mapu 6mnan AXD WHTHOUTOPIApY XaMm/ia SUUTUFIaHUIITa
Kapmu ¢GaoJUTMKKa 3ra OYNraH apuM Mpenapariiap acocuja KEHT TepareBTHK
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TabCUpra 3ra OYJIraH JOpU BOCHUTAIAPUHH SPATUII MYHAIMIIUAA TaAKUKOTIAPHU
amaJra OlMpHUII WIMHH-aMalluid axaMusiTra ara.

Jucceprauuss MaB3yCMHMHI JHMccepTalusl Oa:kapujaaérran MIMHUH
TAAKMKOT MyacCaCACHHUHT MJIMUIl HILJIapu OMJIaH 00FIMKJINTH. J(uccepranus
TaIKUKOTH buoopraHuk KUME MHCTUTYTH WIMHA-TAJKUKOT UIUIAPU PEKACUHUHT
JUTI 15-15 «Maxannuid xom amé€ acocuaa YJIbLIEPOT€H TabCUPCU3 CTEPOU]L
OynMaraH sULTUFJIAaHUIITA KapIllld caMmapai MpenapaT sSipaTHlll Ba UIIad YUKUIID
(2003-2005 iit.), A-10-108 «Maxammii XoM amé acocuua YTKUP PeCITHpaTOpIIH
supycnn nadekims (YPBU)na uHTpaHa3an ycynua KyJUIAHHIAIUTAH CTEPOUT
OyMaraH SULTUFIAHUINTA KapIliy Ipernapar spaTuil Ba uiwiad yukuun (2006-2008
ni.), ®A-A12-T175 «Annurnanumra kapium ['JIAC npenapatu, Maxamuiiii TabCUp
KWIyBYM | TMIaruH Ba KOH TOMHPHU OpKalIH r0O0opuiaaurad JIaroBUH reMoCTaTHK
npenapaTjapuHUHT JOPH MAK/UTApy TEXHOJIOTHACHHN nnniad aukumn (2009-2011
iit.) Ba UDA 2012-6-3 «Snnurnanumra kKapimu Hoctepoua ['JIAC npenapatu
Ta0JeTKaJapUHU OJUII TEXHOJOTHUSCUHM Y3JAIITUPHUIN, KIWHUK CHUHOBJIAPWUHU
YTKa3um Ba Taxpuba HamyHacuHu onum (2012-2013 i), A11-T102
«IIpeIHU30JJOHHUHT  KaM  J03aJdd  CyBJa  DHPYBYaH  CYIPaMOJEKYJSp
KOMIUIEKCIIapuHu ~ unwiad  wumkum»y  (2012-2014 i),  DA-A11-T067
«Muactenusinu ~ npoduiakTHKack Ba  jJaBosaml  yuyH  Jle3okcureranam
AHTUXOJMHACTEpa3 TMpernapaTd cyOcTanuuscu Ba [numpen mnpemnapaTd mopu
IIAKJIWHU SIPATUII Ba OJUII TEXHOJOTHSCHMHM HIIad yukumn» (2015-2017 iid.
MaB3yCHJIard aMajnil Ba MTHHOBAIIMOH JIOMMXAJap Joupacuaa oaxapuira.

TaagKMKOTHHHI MaKCaaM aleTUIXOJIMHAICTEPAa3aHUHT AHTHAOT TabCUPIIU
a3oT TyTtran ¢ochopopraHuk KalTap HWHTHOUTOpPJIApU Xamia SIUTUFJIAHUIITa
Kapmy (aoJUIMKKa »ra apuM mpenaparjiap OwWiaH TNIMIUPPU3UH KHUCJIOTa
XOCHUJIaJapu acocuja KEHI TEepamneBTUK TabCUpU OYIraH JOpU BOCUTAIAPUHU
spaTUIIIad uoopar.

TaagkuKoTHUHT Basudagapu:

NUNepuanH, MOp(}OIMH, TEeKCaMEeTUJICHUMHUH, aHa0a3WH, JIYNHUHUH,
SIWIYNUHUH KaOW ¥y3uja a30T TyTraH TeTepoxXalKalid Oupukmanap Ba
ankamouuiap acocuaa Metwidochon, wmeruntuoHdocdon, denmipochon
KHUCJIOTAJIADUHUHT KAaTOp Mypakkad »>(upiapuHu CHHTE3 KWW, YJIapHUHT
TY3WIUIINHU QUBUK-KUMEBUH yCyiuiap OWIaH TacauKJIaI;

Mypakkad 3(QUPIAPHUHT AHTUXOJUHACTEPa3 (GaoUruHl Ba AXODHUHT
camapalii KaiTap KOHKYpEHT UHTHOUTOpPJIApUHHU aHUKJIAII,

AXDOra Hucbatan ¥yrta ¢aon KailTtap UHruOuTopiap yuyH (apmako-
TOKCHUKOJIOTHK TaXpubanap YTKa3UIlL, aHTUIOTIIMK XOCCaTapUHH aHUKJIAlll;

'K HU mIUpUHMHUS WIAW3U KYIOK SKCTPaKTHIAaH TO3a X0J1a aXpaTHIII,

'K MOHOAMMOHMIIM Ba MOHOKUIMHIM TY3JapUHUHT TPEIHU30JIOH,
JIC30KCUTICTAHNH, TaJaHTaMUH OWJIaH CyNpaMOJEKYJsIp KOMIUICKCIAPUHH OJIHII,
YJIapHUHT (QU3UK-KUMEBUN XYCYCUSTIAPUHNA aHUKJIAIIL;

['K wmonoammonmitnn  (I'KMAT), wMounonarpuiinu (I'KMHT) Ba
MOHOKaJINWIIN ('KMKT) TY3JIAPUHUHT AlEeTUJICATULIAII (ACK),
npormonuicamunui (I1CK), 6yrupuncanuiun (bCK), camummn kucnortanapu (CK)



OWwIaH KOMIUIEKCIAPUHU OJHUI, YyJIAPHUHT (PU3UK-KUMEBUN XYCYCHSITIIADUHU
aHUKJIalI;

OJIMHTaH KOMIUICKCIAPHUHT SULTAFIaHUIIra Kapmu Qaomumru, AXOra
KaplIM WHTHOUTOPJIMK XOCCACHMHM TaJKUK JTHUIN; HHTEP(EPOH HHIYKIHUACUTA
TabCUPUHU aHUKJIAII,

9HT (paon OYJiraH KOMIUIEKC acOCH/a sULTUFIIAHUIITA KapIly JOPH BOCUTACU
ApaTUII Ba YHUHT JOPHU IMIAKIMHYA UILIA0 YMKUII; CyOCTaHIUs Ba JAOPH LIAKIIapu
y4yH BaKTHHYAJIUK (apmakories makonaitapu (BOM), maboparopust periameHTH
JOMMXAaCHHU MILTA0 YUKHUIL Ba JOPU MIAKIMHUHT TaKpUOA HAMYHAJApUHU OJIHIIL.

TankKukOTHHHT 00beKTH cudaruga ankajdouyiap, aszoT TyTras
reTepoXalikayii OupruKManap Ba yiapHUHT (ochopopranuk mypakkad sdupiapu,
I'KMAT, TI'KMHT, TI'KMKT, BCK, TIICK, ACK, CK, mnpeaHu3ooH,
J€30KCHUIIETaHNH, TaJaHTAMHUH, YJApHUHT CYHNPaMOJIEKYJIsIp KOMIUIEKCIIapu
TaHJIAHTaH.

TaakukoT mpeamMeTn ankajioujIap Ba Y3uja a30T TyTTaH TeTepOXalKallv
oupuxmanap mypakkad spupnapu cunresu xamaa ['K, TKMAT, TKMHT, TKMKT
acocujia CynpaMoJIEKyJsip KOMIUIEKCIapHHU OJIMLI, TY3WIHIIH, XOJHMHACTEpa3anap
WHTUOMPIAHUII KUHETHKACH, MHTEP(EPOH WHIAYKIUSAJIANl XYCYCHSTH XamJa
SUUTUFJIAHUIITA Kapiiy (HaoJUTMTUHU YpraHuIiiad noopar.

Taakukor ycyiapu. TaaKMKOT HIIKMIA OpPraHUK Ba OWOOpPraHUK KUME
(punbTpnam, xaipam, OSKCTpakuus, JHOPWI KypuThil), (HUIUK-KUMEBUN
(KOBYIIKOK/IMK) Ba (pu3uKaBHUil (ONTUK CHEKTPOCKOMHUs), XpoMarorpaduk (romka
KaTyiamiu, kosioHkainu xpomarorpadus, FOCCX) ycymiapunan QoitnaniaHuiras.

TagKNKOTHUHT MJIMUI SHTWJIMTY Kyiugaruiapaad noopar:

allpuM aJIKaJIOWUIap Ba a30T TYTraH TeTepOoXalKad OWpUKMaJapHUHT
(MopdonuH, NUNEpUInH, TeKCAMETUIIEHUMUH, aHa0a3uH, JTYNMUHUH, SMHITYTTUHUH)
METHUJI-, METWITHOH- Ba ¢enunpochor kucmoTanapu Ounan AXDHUHT ¢aoi
MapKas3ura Moc KeJlyB4M Mypakkald >pupiiapy Ba Ty3/1apy CUHTE3 KUJIMHTaH;

METUATHOH(POCPOHAT MOJEKyNacHaa UKKA Ba YHJIAH OPTUK ACUMMETPHUK
Mapkaznap Oymumm SAMP-cnexktpuma auactepeoMep aHM30XPOHIUK dPeKTHHU
naiio Oynuimmra oJiub KeIUIM aHUKJIaHTaH,

AXD depmeHTHHUHT YTa (aos KailTap MHTHOUTOPIapY aHUKJIAHTaH;

MOJUTATAPHUHT TY3WIUINN OujaaH (AoJUIMTH opacuaaru OOFIMKIMK Xamja
METUATHOHPOCPOHATIAPHUHT AHTUJOTIIMK XOCCAIAPU aHUKJIAHTaH;

IIIMLAPPU3MH  KUCJIOTacu Ty3napu OunaH AXDHUHI camapaiud KalTap
MHruouTOpIapu Oynran aezokcumneranud ruapoxiopun (JOIT I'X) Ba ranantamun
ANKaJIOUIJITAPUHUHT TYpJIM HUCOATIa CyNpPaMOJIEKyJIsIp KOMIUIEKCIIApU OJIMHTaH;

['KMAT Ba HOIl I'Xuunr komruiekcu (2:1) 1OKOpHM aHTUXOJIMHACTEpA3
(aoJUTMKKa ATaJIMTU Ba KaM 3aXapiiu KaHJIUIY KYpCaTHIITaH;

I'K  Ba yHMHI Ty3Jmapu  acocuaa  OJMHIaH  CYNPaMOJIEKYJsp
KOMITJIEKCIIAPHUHT CYBJIM MYXHUTJA Tel XOCHJ KWIHII >Kapa€HW MeXaHU3MIIapH,
MHUIIeIUTANIap XOCUI OYIIHII KPUTHUK KOHIICHTPAIIMSACH aHUKJIAHTaH;

'K Ty3napunuar ACK xamaa yHUHI aHajaorjapu TUPOJIM3Ura KaTaIUTHK
TabCUP ATUIIN aHWKJIAHUO, YHUHT Ha3apui TaXMUH KWJIMHTAH MEXaHW3MH TaKIn®d
ATUIITAH;



I'KMAT Ba ACK (4:1) KOMIIJIEKCHHUHT IOKOpH HHTEP(EpPOH HHIYKIUS
KWJIMII XYCYCHSITUTAa STajid aHMKJIaHUO, YHUHT acocuja SULIMFJIAHMINTA KapIiu
I'JTAC nopu BocuTacu sipaTUIIraH.

TaaKUKOTHUHT aMaJIMii HATHXKACH KyWuaaruiapaan noopar:

YTKa3uiaraH TaAKUKOTJIAp HATWKACHAA MUINEPUAUH Ba IE€KCAMETHUIJICHHUHT
aiipum metuntuoHpochonatnapu AXDHUHT caMapanu KauTap HHTUOUTOpIApU
AKAHJIMTH aHUKJIAHTaH, YIapHUHT (ochOpOpraHuK 3axapiapra KapIi aHTHIOTIMK
X0Ccacura 3rajiuru KypCaTuiIraH;

['KMAT o6unan JIOII I'X (2:1) koMIuieKCH Y3WHHUHI aHTUXOJHUHACTEPA3
daommuru  Oyimua JIOIl I'Xra nHucOGatan 1okopu (AoUIMK HaMOEH JTHILIU
anukianrad xampga J(OIl TI'Xpan kam 3axapnau skaniuru Jle3okcureraHam
aHTUXOJIMHACTEpA3 MpenapaTuHu SpaTuil OyiHnYa TagKUKOTIap Oolutaira acoc
oynran;

I'KMKT o6wnan IIpenau3zonon (9:1) kommuiekcu 2,5 Ba 5,0 Mr/kr no3aiapja
(Moc paBuIIIa KOMIUIEKC TapkuOuaaru npeannsoiaod mukaopu 0,11 Ba 0,22Mr/kr)
MMMYHOCYTIPECCOPIUK XycycusTu Oyinua Ilpenuuzononnunr 10 mr/kr nozagaru
(daoMrura TeHr Oyaran camapajopiIrKKa drajluru KYypcaTuiras;

['KMATHUHT TY3WIMIIA MaHTUKaH y3rapub OOpyBUYM KAaToOp Mojjajiap -
BCK, IICK, ACK, CK 6wnan Typau HEUCOATIaru CynpamoJeKyIsp KOMIUIEKCIapu
SPUTMAJIAPUHUHT  TUJPOJAWMHAMUK XYCYCUSITIAPUHU YpraHUII  HATUXKACUIA
TapKkuOJaru CyBHUHI CTPYKTYpPJIaHMILIMIA aBBajl MULEIIA XOCHUI OYIUIIM, CYHTpa
TICEBIONOIUMED TYPJIAPHUHT F03ara KeJIUIIU acocuil cababiuru Taking STUIraH;

YTKAp pecnupaTtop BUPYCAUM HUHGEKIUS KacCAUIMKIAPUHU JaBoJialga
XOPWXKJIaH KEJNTUpUJAETraH OWp KaTop JOpU BOCHUTaldapu YpHUHU OOCYyBUYH
MaxajUuiui  XxoM-am€ acocuja rokopu camapanu gopu Bocutacu (I'JIAC)
SIpAaTUJITaH.

TaakuKOT HATUKAJAPHUHT MIHOHYJIMJIMIU YJIAPHUHT 3aMOHABUHN (PU3UK-
KUMEBUN  TAAKUKOT YCY/UIADUHM  KYJUTalll OpPKAJIM  OJMHTAHJIUTH  OujiaH
tacaukiaHagu. OIWMHraH MabJIyMOTJIapHM CTAaTUCTHK KaiTa umam CTbIOJIEHT
KpUTepusiCu €pJaMuia ypraya KUWMATHUHT HINOHWIMIIMK HMHTEPBAIU OPAIHK
KUHMaTiapuHd XupcoOjaran xoiga onubd Oopunau. OJMHTaH HaTHKaJTapHUHT
UCcOOTH MyTaxacCUCIApHUHT OJKCIepT Oaxoyiapu, TaIKUKOT HaTWKaJapUHUHT
amajra OIIUPWININM, YJIApHUHT pecnyOiuKa Ba Xalkapo KoH(epeHIUsIapari
MyXOKamacu OYyJn0, HaTHXKAJTAPHUHT PElEH3UsJIaHraH WIMHUN Halpiapaa 4or
STUJIUIIY Ba MATEHT OJIMHUIIK OUJIaH U30XJIaHAIH.

TagKuKOT HATHKAJAPUMHUHI WJIMHI Ba amMajauid axaMusaATu. OJIMHTaH
HaTWKAJTAPHUHT UMUK aXaMHSITH KaTOp alKajJoHuajap Ba reTepoxXaikaiu acociap
Owian stHTH  (OoCchOPOpPraHUK OUPUKMAJAPHUHT CHCTEMAaTHK, WYHAITUPUIITaH
CUHTE3MHM YTKa3uiauiM, ¢GochopopraHuk UHruOUTOp Molsekynacuga —P=0O Ba
P=S rypyxmapma  rerepoaToM  Y3rapuilM, — TeTEpPOXajka  KUCMHUHHHT
MypakkaOJIamuImuIaH  KaWTap  WHTHOUTOPIUK  (DAOJTMKHUHT  Y3Tapuill
KOHYHUSITJIApU aHUKJIaHTaHu, WiIK ©Oop AXD HUHT KallTap KOHKYpPEHT
dbochopopranuk unHruOuTOpiapu depmeHTHU (PocdopopraHuk 3axapiapaaH
XUMOSI KWJIHIIA MYMKUHJIUTHUHUHT Kypcatwiraau,. 'K, yHUMHTr xocunamiapu Ba
CyHpaMOJICKYJISIp KOMIUIEKCIAPUHUHT CYBJIaryd 3pUTMAaIapy TeJl XOCUJI KUJUIIU Ba
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COMOOMITU3ANMSUTAIIMHAHT TaXMUHUNA MeXaHu3Mu Takiaud stunranu, ['Kawar
COJIFOOUITM3ALIMSIIAII  XOCCACH 3puUMaiaurad kommnoHeHTiaapHuHr 'K Ba yHuHr
xocujiagapu OujaH CyNpaMoOJICKyJiAp KOMILIEKCIAp XOCWJI KWIUII OpKajiu
MUIIeIa TapKuoura 3PpGeKTUB KYIUIUIIUTa OOFIMK OYIUIITN TaXMUH KAJIUHUIIN
OWJIaH W30XJIaHA]IH.

HuccepTanusi HaTWKaJapUHUHT aMaldid axamMusiTH IIyHAaH HOOpaTKH,
AHUKJIAHTaH KOHYHHUATIAp MOJIEKYJSIp KalcyJlall METOAM acocuaa JIOpHu
npenapariapy gpaTull y4yH MyXHM acoc OYIMIIM Ba SUUTMFJIAHUINTA KapIid
camapanu ['JIAC npemapatunu, aHTUXoJUHACTEpa3 Tabcupra sra JJOII I'X Ba
MPEAHU30JIOHHUHTI KaM JO03aJM CyBJa HpyBYaH WIAK/UIAPUHUA HOUIA0 YUKWII
MMKOHWHH OCpHIIH OWjIaH N30XJIaHAH.

TaakuKOT HATWKAJAPHUHT >KOopuH KuianHumu. DepMeHTHHHT (aon
MapKa3uHU TaJKHK 3THII Ba aca0d KacCaJUIMKIIAPUHU JABOJalljia KYJJIaHUIaJIUraH
AXD wuHruburTopiapu Ba MaxaIMd YCUMIIMK XOMAaII€CH acocuaa JOpHU
BOCUTAJIAPUHUHT KaM J103aJld, KEHI' TabCUP JIOMpacHura sra mpernapatiap spaTHiil
OyirJa OJMHTaH UMUK HAaTHKaJlap acoCHIa:

XOJNMHACTepa3ara kKapmu (aoumkka sra Oynran O-u3o0ytui-O-2-/N-
MUTIEPUAIT/ U30TPONTUIMETHIITUOH(HOCHOHATHUHT XJIoprujpaTura JlaBmaT mareHt
unopacuHuHr uxtupora nateHTH (Nell109, 28.03.94) onunran. MnMuii TagkukoT
HaTWxkacuga Oy mnpemapat AXD depmentunu (Gochopopranuk 3axapiapiaH
XUMOS KWJIMII YI9yH aHTUOT BOCUTA SIpaTUIIl UMKOHUHU OEpraH,

MaxaJUIMi YCUMJIMK XOMamécu acocunaa suummenanumra xapum [JIAC
MpenapaTHHUHT TabneTka Jopu makian uinuiad yukwirad. ['JIAC cyOcranuuscu Ba
JOpYM IAKIM y4yyH Oapuya MeBEPUM TEXHUK XyxXoKaTiap Tal€praHran
(Baktnnuanuk @apmakones Makojacu JoluxacH, jadopaTtopusi periaMeHTH
14.10.2009), CornukHM cakiiam Bazupauru JJopu BocuTanapu Ba THOOUI TEXHUKA
cudaruau Hazopar kuium Oom Oomkapmacura (JBTTCHKBB) Tommmumpunras.
CofnukHM cakiiaml Bazupiauru GapMakoJIorusi KyMUTACH KEHTallMHUHT Kapopura
Kypa THOOMET amanuéruaa Kyjuiamra pyxcaT Oepuiran Ba KailJl ATHINTa TaBCHUS
stunrad (CornukHU cakiam Basupiuru d@apmakonorus KymutacuHUHT 2016 iivn
14 oxtabpmaru 29/03-1172 con mawsaymoTHoMacH). ['JIAC npenapatu XopwkaaH
o0 KenMMHAETraH VXIaml Tabcupra dsra OYJaraH JOopyd BOCHTAIAPU YPHHUHH
6ocanau.

TagKuKOT HATHKAJTAPUHUHT anpodaumsicu. TagkukoT HaTvKamapu 12 ta
WIMHK-aMalii aHXKyMaHiapaa, skymnaznasd, akageMuk C.HO.JOnycoB xotupacura
Oarunutanran ém onumiap wimuid amxkymanu (Tomkent, 2004), «®apmanusga
TabiuM, (paH Ba UILIA0 YUKAPUIITHUHT 10713ap0 myammonapu» (Tomxent, 2005,
2007), «Tabuuit xoM aménap acocuia JOPH BOCUTAIAPUHHUHT OJTHMHMILIHU, TaXJIAIH
Ba kymwianungaru  oTykaap»  (Tomkent, 2006), «CoBeplieHCTBOBaHUE
B3aMMOCBSI3M 0Opa3zoBaHusi W Hayku B XXI Beke M akTyajlbHbIE MNPOOJIEMBI
MOBBIIICHUS] KAY€CTBA MOJTOTOBKH BBICOKOKBATH(PUITUPOBAHHBIX CICIIHAIUCTOBY
(Uumkent, 2006), 7" International Symposium on the Chemistry of Natural
Compounds. (Tashkent, 2007), IV Cbe3a mukpobuoaoros Y3oekucrana (TamkeHT
2008), «AKTyanmbHBIE BONPOCHI O0pa3oBaHWs, HAYKH U TIPOU3BOJICTBA B
dapmarun» (Tamxkent, 2009), Beepoccuiickas koH(bepeHIs MO0 OpraHUYECKOM
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XVMMHH, TOCBSILICHHAs 75-JETUIO0 CO JHA OCHOBaHWs MHCTUTyTa OpraHndeckou
xumuun PAH (Mockpa, 2009), «buoopranuk KuMEHM PHUBOXKJIAHTUPUIIIHUHT
nomapd Myammodapu» Xankapo wimui amxkymad (Tomkent 2010, 2013),
«V30ekucToHIa TaOuMil OMPMKMAanap KHMSCHHHUHT PHBOXH Ba KEJIakKark»
(Tomkent, 2016) MaB3ymapuaaru pecrnyoOJMKa Ba XaldKapo WIMHH-aMaaui
KOH(pepeHIusAIapaa Mabpy3a KYypuHUIIMAA 0a€H STWIraH Xamjia anpoOanusjiaH
YTKa3WJITaH.

TagKuKoT HATHXKAJTAPUHMHI 3BJOH KWJIMHUINU. [[rccepranusi MaB3ycu
6yiinua sxkamu 43 Ta WIMMHA WII YOI OTWIraH, IIyJapaaH, Y30eKHCTOH
PecniyOnnkacu Onuii aTTecTanuss KOMUCCUSICUHUHT JTOKTOPJIMK JUCCEPTALMSIIAPU
acoCHil WIIMMI HaTHKaJapUHH YON 3THIL TaBCHUs 3TWITaH WIMHMI Hampiapaa 15 ta
MakoJa, JKymianaad, 12 tacu pecnyOirka Ba 3 Tacu XOPHKHI JKypHauIap/a Harip
ATWIraH, | Ta UXTUPOra MATEHT OJIMHIaH.

JluccepTanMsIHUHT TY3WJIMIIM Ba Xa:XKMM. J(Mccepranus TapkuOu KUPHUIL,
ontuta 000, Xyrnoca, QoinanaHuiaran amaaOuérinap pyWxaTd Ba WIIOBajapjaH
nbopar. JluccepranussHunr Xxaxkmu 190 GeTHU TaIIKWII STraH.

JACCEPTAIUSIHUHI ACOCUM MASMYHHA

Kupnm kucmuaa auccepranusi MaB3yCUHUHT J10J13apOJIMTH Ba 3apypUsTU
acocyiab OepwiraH, Makcaj Ba BazuQanap, IIyHUHIIEK TaJKUKOTHUHI OOBEKT Ba
npenMeTn nU(OIANAHTaH, TAIKMKOTHUHT Y36ekucToH Pecny6bnmkacu ¢aH Ba
TEXHOJIOTHSUIApDHU PUBOXIIAHTUPHIL WYHAIWIINTa MYBO(QHUKINTH KEITUPUITAH,
TaIKAUKOTHUHT WIMHUI SHTUJIUTH Ba aMalliii HaTHKanapu 0a€H KUJIMHTaH, OJTMHTaH
HATIDKAJAPHUHT WIIOHWIMIIMTH aCOCJIaHTaH, HaTHKAJIApHUHT Ha3apHhil Ba amaiuit
axamMuaTd ounb OepwiraH, TaJKUKOT HATIOKAJapUHUHT aMamuéTra >KOpPHM 3THII
py#xaTH KENTUPWITaH, YoM OSTWITaH HILUIAp Ba IUCCEPTALMSHUHT TY3WIUIIN
Oyiinua MabIyMOTJIap OepuiraH.

JlucceprauustHUHT «XoJIMHACTEpa3a KAaTAJIMTHK MapKasuHUHT
Tyswmmmu. Kam go03anu nmpenapatiap spatuin» j1e0 HOMJIAHTaH OUPUHYU
600uga AXD Ty3WIUIIM Ba YHUHT UHTUOWUTOpPJAPH TahCUPU MEXaHU3MU Oyiinda
anaouérnap Ttaxawiau, AXD Owmman Oorimk kKacaumkiaap — AK, MuacreHus
TYFpUCHIa Ba YJIapHM JaBojaliga KyJUIaHWIa€TraH Mpenapariap Xakujaa
MaBJIyMOTIap  Kentupwirad. Kam — fmosanm  mpemapatiap — sSpaTHIia
CylpamoJieKyisap KuM€  ycymnapujgaH  doigananui,  «Me300H-MEXMOH»
TypKyMUJaru KOMIUIEKCIIap XOCHJ KWITyBYM Me300H OMpUKMAaJapHUHT Xoccalapu
Ba Ouojoruk Gaoyura TYFpUcUAa WIMUN agaOuéTinapaard TaAKUKOTIap
HaTwkanapu OaéH kunuurad. Illapx acocupma ymOy uin yuyyH OOBEKT TaHJIAII
TYFpUCHIA XYJIOCa KAJIMHTaH.

HucceprauustHuHr  «@ocGopopraHuK HMHIHOUTOPJIAP CHHTE3W» €0
HOMJIAHT@H MKKWUHYMA 000WIa a30T TYTraH TeTepOoXalKaid OWpUKMaliap Ba alpuMm
ankajgouapHuHr MeTwigochon, mertunTuondocdon, denundochon xamaa
benuntuodpochon KucioTanap OwiIaH Mypakkad >pupiapy OJUHUIIH, yJIAPHUHT
TY3WIHIIUHU QUMK KUMEBHH yCyJutap OuiiaH aHUKIaHUIIN OaéH 3TUIITaH.
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Mopdonun, mnunepuaH TeKCaMETWJICHWMHWH, aHa0a3WH, JIYIWHUH,
SMIIYNMHUH KaOu 0ab3W alKallouajiap Ba TeTepOXalKalid OMpHKMAanap KOJIWFU
tytran O-ankunMetundochonatiap, O-ankunmetminTuoHdochoHaTIap Mypakkad
adupIapu CUHTE3M KyHHIaru cxema Oyinda amanira OmupuiIIn:

H;C X +
/P\ +R'OH H—Cl> / \ By epna: X=0, S; R= -C,Hs -C;H;,
RO 1 - -C,Hy, -CsHyy, i-C4H,.
R'= ?2H4— CH,CH(CHy-  CH,—  CH,CH(CHy— CH,CH(CH3)—
[Nj Nj N N o
C2H4 CHZCH(CH3)—

* *Ymoy aakajouajiap y4yyH
MeTrJdochoHaTIAp XaM

OJIMHT' QH.

O-uuknorekcundenundocPon kucmoTacu >pupiapu Kyhuaarnya OJUHIN:

C6H5\ /O +Et;N CeHs /O +Et;N C¢Hj; /
P +Ce¢H;;OH ——> p< +ROH —> Y \
-HC1 -HC1
Cl Cl C6H110/ Cl CeH11O
_ ¢t GHCH(CHY)- GH, - CH,CH(CHy)- CH,C=CCHy
By epaa: R=
Q) OQ () e
O-ankundenuntuodochon KHUCIIOTAJIADUHUHT reTepoXajKaIn
aMUHOCIUPTIIAp OujiaH Mypakkad >3pupiiapu Kyiuaarunya OJIuHIN:
CeH
AN // +HalR' Cells //
“KHal
/ \ K™ / \ , by epma: R= u-CsHy;,
S_R i-CSHll,H-CﬁHIS,
C2H4 CH2CH(CH3)— CH2~ CHZCH(CH3)—

Cunre3 kunuHran OupukmanapHudr tyswiumu WK-, [IMP- Ba wmacc-
CHeKTpiapu OWIaH TaCIUKJIaHUO, yIapHUHT alipuM (PU3UK-KUMEBHIA KaTTaIUKIapy
aHUKJIaH]IH.

JluccepTalsiHUHT  «A30T TYTraH TeTepoXajKajiu OupUKMajIap Ba
ATKAJIOUAJIAP KATOP MeTHITHOH(OCHOHATIAPUHUHT AHTHUXOJHHICTEPA3
daosmmrm» 1e0 HOMIaHTaH Y4YyWHYM OoOujga cuHTe3 KuwinHraH (ochoH
KHCJIOTaIapyd Mypakkad 3(UPIapUHUHT XOJUHAICTEpa3anapra Kapim (PpaoyuTuruau
aHUKJIaI OVinYa OTMHTaH MabIyMOTIIAp TaXJIMJIA KEITUPHUIITaH.
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CuHTe3 KWIMHTAaH OWPUKMAIAPHUHT  AHTUXOJWHACTEpa3  (haoJUTUTH
comumtupma Qaommrun 2,7 E/Mr Oynram omaM KOHH  3PUTPOIUTIAPH
anermwixonunacrepazacu (AXD K.d.1.1.7.) Ba conumrupma daosmuru 29 E/Mr
Oynran oT KOHM 3apaoou Oyrupmixonundcrepazacura (byXD K.@.1.1.8))
HUcOaTaH aHWKIaHIU. Maskyp OupukManap opacuaa Mop(hOJIMH, MHUIEPUINH Ba
TeKCaMETHJICHUMUH MeTwiTnoHpochoHaTiapu xmopruapatiapu (XI') AXDra
HUCOaTaH CHeMUPUKINK HAMOEH KWITAaHU YYyH, YJApPHHUHT KYpCaTKAWIapH
1-xanBamma kenrtupwirad. O-amknia-O-[N-(B-okcudtunmopdonunmn)]- Ba O-
ankui-O-[N-(B-okcunpormnmopdommamn) metnntunondocponar Xl mapu — xap
rKkKajga XOHUHT (HaoJTTUTHHY apajiall TUIIa CyCAaUTUPYBYN KaTap HHTHOUTOpIIAp
sKanuru kypearwian (1-xamBain).

1-sxkaaBaJi
O-anknamerwiatuoHdochonar XI'mapuHuHr KaiTap aHTUXOJIUHACTEPa3 paoauru
[Ki (M, x10°)] RO(CH3)P(S)OR"
Ki AXD Ki AXD
R R' AXD byX9 Ki byX3 R' AXD byX3| K;ByXD
-CoHs 6,83 17 0,4 cHen— | 19,8 21,8 0,91
-C3Hy G 0,59 0,27 2,19 i, CHy 16,7 70 0,24
C4Hy " 2,18 139 0,016 ( j 0,49 0,86 0,57
CsHyg ioj 7,716 - - o 10,4 4,45 2,34
I- 6,7 7,2 0,93 3,9 9,5 0,41
CsHg
-CoHs CoHa— 0,3(1,8)* | 3,4(4,7) 0,09 CHCH— 5,55 5,1 1,09
-C3Hy N 0,66(42,6) | 67,0(1,5) 0,01 | cre 1,24 2,15 0,58
C4sHg O 0,46(32,1) | 4,7(16,1) 0,1 O 0,22 0,39 0,57
CsHyg 0,56(20,6) | 1,5(10,1) 0,37 0,106 | 1,34 0,08
i- 1,95 1,2 1,625
C4Hg
-CoHs CH,CH— 0,027 0,26 0,1
-C3Hy N CH 0,065 0,037 1,76
C4Hy 0,031 0,26 0,12
CsHig 0,023 0,63 0,037
I- 0,036 0,21 0,17
CsHg

*KaBC MUUAA KUCIOPOJIU aHAJIOTJIApUHUHT KUIMAaTIapy TaKKOCIall y4yH KeJITUPHITaH

O-ankmi-O-[N-(B-oxkcustunmopdoauann)]- Ba  O-ankua-O-[N-(B-oxcu-
npormMopdonuuui) Metuntuondochonar Xl mapu xap uKkama XOHHUHT
(baoMruHu  apajanl THUMAAa CyCaWTUPYBUM KalTap WHTHOUTOPJIAP HKAHIUTH
Mabiym  Oymmam  (1-xkanmBam).  O-ankmi-O-[N-(B-oxkcudTunmopdoauHm)]-
MetwiTuoHpochoHaTiap AXD O6unan y3apo Tabcupnamranaa O-ankuin paguKaiu
y3aviumu O6mnan (O-3tun xocunagan O-mponuira YTWiIranjaa) gactiad KaTtap
uHruoupnam (aoyMrd  Kydaluiiv, KEeWHHIM XOocwiiajapjia HWHruOupIiain
daomumruan cycavumm Ky3atwian. Cunanran moananap nanga O-mporwi-O-[N-
(B-oxcuaTHIMOP-oarHMT) [MeTUATHOH(GOCHOHAT HUCOATaH HOKOPH  (PaoJUIHK
HaMmo€H ATau. N-B-okcudtunmopdonnd metuntuoHdochoHatmapu opacuma O-
Ipormuil  Xocujacu HJHT (aon oskawnurd anukiaanau. byXD Owman  ¥3apo
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Tabcupaamumaa xam O-ankui pagukany y3aumu ounan Kj KuiiMaTHHUHT IIyHTa
VXIIAII Y3rapyilv Ky3aTUJIaIu.

O-ankwi-O-[N-(B-oxkcudTrmmunepuauami) [Metmiitnongochonar AXD Ba
byXD ra wHucbataHn KOHKYpeHT, N-[-OKCHUIIPONMMIMUIECPUINH METUITHOH-
¢dbocdonaTapu dca apanaml TUMJIA TAbCUP ATYBUYM KaWTap MHTUOUTOP SKAHIIUTH
MabayM Oymmau. O-ankui-O-[N-(B-oxcuatunnunepuauaui ) [MeTHATHOHpOChOHAT
AXD Ounan ¥3apo TabcUpiamranjga MoJiekyiagaru O-ankusl pajguKaJTuHUHT
STUIIAH amuiiradya y3ahumu wuHruoupiam Qaommuruan 1,8  mMaporabara
Kamaiuiura onu6 kenaau. Kucnopoaiu anajgoriapaa 3ca Ty3WIMILIaru OyHjaan
y3rapum Kaiitap uHrnOmpnam ¢daomnuruan 11 mapotaba macaiiummra ca6ad
o6ynnu. Terummm Mmetuntuonpocdonatinap byXD Ounan y3apo Tabcupiamrasia
O-anmkun pagukany y3aluim KailTap MHruOupiam (GpaoTMrMHA UKKH MapoTada
oprummra oau6 kenau. Metundocdonariap Ba THOH aHanmoriaapHUHT AXD OuiaH
y3apo  TabCHpIANIMIIUHK  Takkocianranmga, O-31uin-O-[N-(B-okcuatummume-
puauHmI) [metunTuoHpocdonar XI' 6 mapoTada, O-nipornuit xocuna 64,5, O-OyTun
69,8 maporaba (aonpok sKaHIUTH KypuHAH. YOy Takkociam byXD Ownan
TabCUPJIAHUILI  HATIDKAJApy y4yH KapajlraHja «THOH» camapacu ¢akar
ruipodobIur oKopu OupukManapaa ce3uinau. KypuHu® TypuOAMKH, «THOHY
camapacu AXD OwiaH ¥3apo TabCHUpJAIIUII YYYH XapaKTepIUAUP Ba TaJIKHK
KWwinHran Mojanap AXDOra HucbataH IOKOpYM TaHiIa0d TabCUp OTHINTa
MOWWJUTMKHU HaMOEH Kwiaau. Ym0y Katop HMHruOuUTOp MoJiekynanapuaa P=0O
rypyxu P=S ra ammamTupumr AXOra HucOaTaH KalTap aHTHUXOJMHACTEPa3
(haoJUTMKHYU Ky4alHIInra o0 Keau.

O-ankwi-O-[N-(B-oxkcunponmmmunepuanamn) metwitnordocponar XI© na-
pu N-B-okcHATUANUNEPHUIMH aHaNorapura Kaparanga AX3Ora HUCOAaTaH CyCTPOK
daomnukan Kypcatan. O-3TWi- Xocwianan Oomka oupukmanap AXOra HucOataH
IOKOpU CTIeNU(PUKINK HAMOEH KUJIIH.

O-ankwmi-O-[N-(B-oxcunponuirekcaMe THICHUMHHI ) [MEeTHATHOHpOChHO-
Hatnap XI['nmapu AXD Ba ByXD HHHI SKKOJ KOHKYPEHT XapakTepra sra Kaurtap
WHTHOUTOP OKAHIWTH aHUKJIaHau. O-ankuil paguKalvHA STUIJaH aMuirada
y3adtupuwanim  AXD  OwiaH  ¥3apo  TabCUpJANTaHAa aHTUXOJIHMHACTEPa3
(haoNTMKHU ce3umapiii y3rapuiura oiu0 kenmamau. Ymly karopaa O-mpomui
XOCHJIa 3HT CYCT MHrHOupiam (aommuruan HamoéH kwian. O-amkuit-O-[N-(B-
OKCHUITPONUJITeKCaMeTUIIEHUMUHUN ) [MeTriITHOHochoHaTnap X napunuar byX3
OwnaH ¥3apo TabCUpJAIIUIIM YpraHwiranja, yiaap O-mponuia XocuacuJaH
tamkapu, AXOra HucOaTaH TakKKoclaraHaa cCycT HMHruOupnam (QaoyuIMruHu
HaMO€H Kwiau. Akcapust oupukmanap AXOra HucOaTaH cnenuPuk MOUUIUTMKKA
sra. Ynapuunr AXOra HucOatan K KuilMaTuHU NOUNEpUIMH Ba MOPQOJUH
METHITHOHPOCPOHATIApUTAa COJMUINTUPCAK, TEKCAMETHJIICHUMUH XOCHJIaJdapu
AXDOra HucbaTaH IOKOpU camapalv KauTap WHTHOUTOP IKAHIUTHHH KYPUHAIH.
Tavkumram — no3umkd,  O-3tri-O-[N-(B-oxcunponuarekcaMeTHICHUMHUHIIN) |-
METUATHOH(POCPOHAT Y3UHUHT KaiiTap mHTHOUpiam (Haouura Oyinda TEruITu
nunepuanH xocumnacuaad 205 maporada ycryH. Illynmai kumu6, O-amnkun-O-[N-
(B-oxcunponuarekcaMmeTHICHUMUHI) [MeTHATHOH(pOChoHAaT X[ Mapu yioy cuHd
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MoJanapu aHajoriaapu opacuga AXOra HucOaTaH IOKOPH camapaind KauTap
KOHKYPEHT UHTMOUTOpIap SKAHIUTY aHUKJIAH/IH.

Anxanouo ea cemepoxankanu 6upukma Koioukiapu mymean O-smuimemu-
muongocgonamuap xiopeuopamiapu Kaumap aHmuxoIuHIcmepas aoiiueu

N-B-okcustmi- Ba N-B-okcunponuiaMuHiIap, JyNMUHUH Ba SNATYyNUHUH O-
ATUIMETHITUOH(OCHOHATIAPU XJIOPTUAPATIAPUHUHT KalTap aHTUXOJUHACTEPA3

daomuru 0Viinya MabaIyMoOTIIap 2-KaaBajaa KeITUPUIITaH.
2-3KaaABaJ
O-3TnaMeTnJaTHOHGOCHOHAT XJIIOPTUAPATIAPUHUHT KAlTAP AHTUXO0JMHICTEPA3 (PAOLIIUTT

[Ki-10™ (M)] C.Hs0(CH3)P(S)O-R'-R

R R’ AXD byXD R' AXD byXD
MopdoHIIT -CoHy- 6,8 17 -CH(CH3)CHg,- 19,8 2,2
MUTIEPUIUIT -CoHy- 0,5 3,4 -CH(CH3)CH,- 55 51
reKcaMeTHJIEHUMUHIII -CH(CH3)CH,- 0,03 0,26
aHa0a3HIIT -CoHy- 19 2,7 -CH(CH3)CH,- 3,8 2,4
TYTUHUIT -CHo»- 20,0 6,6
SIUITYTHHUII -CH,- 22,0 4,0
Kentupuiran wmabiymoTiapaaH KypuHUO TypuOauku, N-B-oKcHUATHI

aHanoryapu kKatopuga AXODOHUHT BHT (Gaon KaWTtap HMHTCHOUTOP MUIIEPUAMH
KOJITUFU TYTraH Xocuiacu 0ynub, y mopdonuH aHanoruaad 20 maporadba Kydiu.
[TumepuaH XaNKacu o-XoJlaTUTa MHUPUAWI YPUHOOCAPUHU KUPHUTIIIMIINA XaM
KaliTap WHTUOMTOPIUK (PAOJUIMTUHU cycalummra ogud kengu. bunukimmk
OupukMmanapra YTWITaH/la, TUNEPUAMH aHajorjapura HucOataH IyNUHUH Ba
SIWIYNIUHUH XOCWIallapuaa UHruOuTopiauk ¢aosmuru 70 maporada kamaiiau. N-
B-oxcunponmiaMuHIapHUHT O-3TUiIMeTHITHOH(GOChOHATIApUIA TTUIIEPUINHIAH
reKCaMeTWJIEHUMUH  xocwiacura  yrumumu  AXOra  HucbataH — Kaitap
uHrHGuTOpIMK (aommruauHr 180 MapoTaba Kydaiimmmra onuG kenmu Ypra-
HUJTaH OupukManap opacuaa AXOra MOWWI KaWTap HMHTHOMTOPIAPHUHT JHT
daom  O-31H-O-[N-(B-okcunponumirekcaMeTHIeH ) IMeTHATHOH(OCHOHAT JKaH-
JIMTH KAl STUIIH.

AXD Katimap uneubumopnapuHute npopuIaKmuK mavcupu

buonorus ¢pannapu Homzoau I'.M.Baii30ypr TOMOHHIaH aHTUXOJIMHACTEPA3
TabCUPU YpraHWiraH MoJJajap opacuiaH Kopu ¢aouluKka dra Oyiran
MUTICPUANH KOJAUFA TyTraH alpuM MeTUITHOH(OChHOHATIAPHUAT apMUH
TabCUpUJIaH TMPOPUIAKTUK caMapacu rajaHTaMHHTa HucOaTaH TaKKociab
anukaaHau (3-kamBan).
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3-skaaBaj
MeTuiaTnoH(pocPHOHATIAPHUHT APMHUH TAHLCUPHUAAH NPOPUITAKTHK CaMapacHu

RO(CH3)P(S)OCH(R')CHy N ) « HCI

No R R' LDsg mr/kr Ho3a [Tpodunak.koddduneHTn
1 CsHy H 2000 1/8LDsy 2,33+0,42
2 CsHg H 690 1/8LDsy 2,00+0,17
3 i-C4Hg CHs 125 1AL Dsg 2,31+0,48
72L.Dsg 1,68+0,32
4 ["ananTamun 16 1/41 Dsp 1.5120,74
Kentupunran  mabaymMoTiapaaH — KYpUHHO — TypuOAMKH, — y4ydana

MeTHITHOH(OChHOHATIAP Y3UHUHT NPO(PUIAKTUK TabCUPU OYiiNYa rajaHTaMUHIaH
YCTYH Ba yJap aHTUXOJIMHACTEPa3 NpenapaTt cudaTuia TaBCUS STUIUIIN MyMKHUH.

HMuccepranussHuar  «[JIMOMPPM3MH  KHCJIOTAa  Ba  TY3JApPUHUHT
CYyNpPaMoJIeKyJasp KOMILIeKcaapu» 1e0 HoMaHrad TyptuHun 6oouaa 'K, yHuHr
Ty3/1apu PU3NK-KUMEBHUM XyCYCUATIAPUHU TaXJIWIW, YIApHUHT (GU3HONOTHK (paon
Mojjanap OWIaH CynpaMoJeKyJsip KOMIUIEKCIApUHH OJIUI, KOMILUIEKCIap XOCHI
oynmummaa «mMe300H-MexMoH» Y3apo Tabcupu TabuatuHu, ['KMATHuar ACK
OWIaH KOMIUIEKCH TY3WIHMIIMHHA, KOMIUIEKCHUHT (papMaKoJIOTHK (PaosuIMruau
anukgam, [JIAC Tabnerka mOpW INAKIMHHM OJIMII Kapa€HJIapy HaTHKaJlapH
KEJITUPUIITaH.

Mabnymku, 'K Ba yHMHr Ty3napu CyBOa KWWHH JpUWINATaH JIOpU IIpe-
napaTiapuHu coroomn3anus Kuium xycycusitura sra. lllynuaraex 'K Ba yHuHr
XOCHJIaJapu OFMp MEeTajulap, ajkajlouajap Ba OOILIKa 3axapiu Mojjanap OujaH
3axapjlaHraHja aHTHIOTJIMK XOCCAJIapMHU HAMOEH ATHUILM afgabuériapia KeiaTH-
pwirad. ByHUHr HaTrKacuaa MpenapaTiapHUHT TAbCUP STULI A03aCUHH, 3aXapiiv-
JUTMHU KaMaWTHpUII XamJa TEpaleBTUK CaMapacUHU OLIMPUIITa SPHUIIHII
MYMKUHIIUTH ~ Kypcatwiran. buz  AXDOra  HucOataH [OKOpH  KailTap
aHTUXOJIMHACTEPa3 (PAOUIMK HAMOEH JTraH MUIEPUIUH Ba T'eKCaMETHJICHUMHH
KOJIJIUFU TYTraH METHITHOH(POCHOHATIAPHUHT 3aXapJIWIUTMHU KaMalTHPHIL
makcaauaa ynapHuHr ['K Ba TKMAT Ounan cynmpamolieKyssip KOMIUIEKCIApUHU
OJIII XapakaT KWIIWK. AJaOuérnapia KeATUpUITaH 3pUTYBUMIIAp Ba peakuus
mapoutiapuga ®Ob Ounan KoOMIUIEKCTapHU OJauil UMKOHU OYynmanu. IlyHunr
yuyH TuOOMérna aca® kacaummkiapuHu (AK, wwuactenus) npaBoramina
KYJUIAaHWJIAJUTaH aHTUXOJWHACTEpa3 mnpenapariap - ragadntamuH Ba JOIl T'X,
IIYHUHTJEK, MUACTEHUsl Tepanusichia KEeHr KYJUIaHWIAJWTaH MNpPeIHU30JOHHUHT
'K xamia yHUHT Ty3J1apu OWJIaH CyIpaMOJIeKyJIsip KOMIUIEKCIAPUHU OJIMH]IH.

I'K mysniapu ounan 0630KCU1’Z€261HUH, cananmamuH, I/lpe()Hl/L?OJZOHHuHZ
CYynpamoaexkyiip Komnjiekciapu

AHTHUXONIMHACTEpa3 npenapariap cudaruna kymwianunaguran JJOIl I'X Ba
ranantaMuH (I'M) ankanouayiapu xamjaa ropMOHaI IpenapaT — NpeIHU30JIOHHUHT
(ITp) TKMAT Ba 'KMKT Ounan cynpaMoieKyisp KOMITIEKCIApH OJTUHIH.
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=)

OH OH
OH — —

byepna:n=1,2,4,9, 15
R=NH,4, K

'K Ba yHUHT Ty37apy MUPUHMUS WIAN3U KYIOK SKCTPAKTUIAH MabIyM yCYJl
oyiinya onuHau. ONMHraH CyNpaMoJIeKyJsip KOMILIEKCIapHuHr Ty3uinimn K- Ba
Vb-cnektpockonusgcu  €paamuaa  aHukKiIaHAu. OJMHraH KOMIUIEKCIApPHHUHT
anTuxoauHacTepas daommru (4-xansain) ['M Ba JIOII ['Xra nHucbaran Takkociad
AHUKJIAH]IH.

4-xanBaa
I'KMAT 6naan IOII I'X Ba I'M koMIJIeKCJIapHUHT aipuM GU3NK-KUMEBUH
KATTAJIMKJIAPH Ba alleTHJIXO0JUHICTepa3ara HucoéaTan pao/iuru

Ne KomMruieke Teyionr C Rf Iso plso
1 TKMAT:JIOII I'X (1:1) 183+5 0,65 7,80x107 411
2 TKMAT:JIOII T'X (2:1) 18745 0,72 5,02x10°® 5,3
3 TKMAT:IT'M (1:1) 182+5 0,62 1,44x10° 5,84
4 TKMAT:I'M (2:1) 19042 0,68 2,83x10°® 5,55
5 JIOII T'X 4,28x10™ 3,37
6 '™ 6,22x10°® 5,21

* - aneroH:0eH301:cupKa KucioTa:cys (4:1:1:1)

4-)xanBanmaH KYpUHAJAWKHA, OJIMHTAaH KOMIUIEKC OMpHKMAaliap oJaM KOHH
sputpormiapuaaru AXD (aoIMTMHA KalTap WHTHOMUpIAIl Xoccacura ora.
I'KMAT:I'M (1:1) xommnexcunuar AXD ¢GhaoTurudil MHruOupam KOOUIUATH
['Mra nuc6aran 4,3 mapra 10KopH, 2:1 HUCOATIaru KOMIUIEKCHUHT (aoJITUTH dca
MOC paBHIlJia 2 MapTa IOKOPH.

I'KMAT:OIT I'X (1:1) KOMIUIEKCHHUHT aHTUXOJIUHACTEpa3 (haoJTUuru
HOII I'Xnan 5,4 mapra, TKMAT:JIOII I'X (2:1)aunr daommuru sca 85,6 mapra
okopu dkawiurd  anukianau. [KMAT:IOII I'X kommuiekcnapuaa 3ca  Isg
kuiiMatu 'KMATHu HucOaTtura OOFIMK paBuIlla OpTUINM Ky3atwiad. ['M Ba
JOII I'X koMmmuiekcinapu y4yH yMyMHUH XYCYCHAT: YJIApPHM AHTHUXOJMHAICTEPA3
(baomMruHUHT acta-cekuH optumm komruiekcaaru 'KMAT mMuxaopu opTuiniu
Owitan OofnuK. Jlemak, KOMIUIEKclIapAa KOMIOHEHTJIap HUCOATUHU Y3rapTHpHUII
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OunaH mnpenapaTiap (pAOIMIHMHM OIIMPHUINTA SPUIIMII MYMKHH. By 3ca y30K
TabCUP ATHUILI XYCyCHATHra 3ra OyiraH JOpU BOCUTAJAPUHU SPATHUILAA MYXHUM
axaMMsATIa ora.

I'K ty3napu GmiiaH npeIHU30JI0H KOMIUIEKCIAPHUHT SULTUFJIAHUIITA KapIliy
¢daosuru kapparenuH mozenuaa anukiaanrasga, [ KMKT:IIp (9:1) kommuiekc 3Hr
I0KOpH (haoJUTMK HaMOEH ATIM Ba KEITYCH TaAKUKOTJIAp YUYyH Ma3Kyp KOMIUIEKC
TaH1a0 ONMHIAM XamJla YHU IapTiu paBuuiaa ['nunpen ne6 Homnanau. [nunpen
MpernapaTHHUHT KIMHUK OJIM crenu(uk (HpaoyuMruHy aHuKiam, yHuHr 2,5 Ba 5,0
MI/KI Jlo3ajlapjla Iepopail yCyjgaa oOopuirasia TUCTAMHUH, CEpaTOHUH,
KappareHuH Ba (OpMaIUH TabCUPHUIA YAKUPWITaH YTKUAP SKCCYIATHB SULTUFIAHHIII
MoJleIapuaa  SIKKOJI  sUUIMFJIAHUINra  Kapmu — (aoulMK  HaMmMo€H  3THO,
[Ipennuzononnunr 10 mMr/kr go3aaaru camapagopiauryaan 1,5- 2 maporaba ycTyH-
auruHE Kypcatau. MmmyHocynpeccopimk tabeupu Oyinda [munpen (2,5 Ba 5,0
mr/kr, [lpenqauzonon 10 mMr/kr no3ana nepopan ycynja odopuirasjaa ['nunpen y3
TabCUpU OYHNYa MPETHNU30JI0HIaH CaMapalld SKaHIUTU KYpCaTUIIIN.

Cogh enuyuppusun KUCTOMACUHU AHCPAMUO OIUUL 84 IPUMMANAPOASU
xoccanapunu yp2anuul

Masbnymku, 'K Ba yHHMHTr KaTop XocWJanapu Typjid OHMOJNOTMK (haoJUIMK
HaAMOEH JTaJu. YJIap MHUHEpPaJKOPTUKOMA Kabu Tabcupra sra, aHTUBUPYC,
MMMYHOTPOII, QJUIEPTUAra, paK MIMIIAra KAplid, aHTHIOT Ba TeNaTOIPOTEKTOP
(daouK Kypcaraau, Opranu3Maa HUHTEpPEepoH HHAYKIUSCUHN YaKUPAIH.

Anabuérnapaa KeNTUpWIraH ycyl Oyiinua MUPUHMUS WIAU3U  KYIOK
skcrpaktuaan ['KMAT  axpatu6 omuHau. FOKopu camapanu — CyIOKJIHK
xpoMmarorpaducu O6yiinya tozanuk gapaxacu 97% o6ynran [KMAT apgaOuérnapna
KEeNTUPUITAaH KaTTamukiaapura Moc kenud, yuymu 8-10% rtamkwun >tau. Toszamuk
napaxacu 97% Oynran 'KMAT uuar (TKMAT-2) spurmanapaara xoccajiapu
«['muuupam» capio Genrucu octuaa UIUad YuKapuiaaéTrad Ba TO3aJIUK JapakacH
75+£2% rtamkwun stran [KMAT cyOcrannuscu (TKMAT-1) Ounan conumTuprad
XOJI1a AaHUKJIAHIH.

['KMAT »putmacuma Xocwsl OYJIyBYM MHUIEIUISAP CTPYKTypajiap Xamja
yJIapHU OapKapopiamTUpyBuu Kyuidap Tabuatunu Owmmm yuyH, [KMAT-1 Ba
I'KMAT-2 ospurMmaiiapy  KOBYWIKOKJIMIUATAa TYpJM  areHmiap: MOYEBHHA
(Momnekynanapapo BOJOPOJ OOFIapvHU TapyajoB4H), Kcuiosza (rumpodobd
TabcupianryBHU dkpansioBun) Ba KCl (351eKTpOSIUT) JTApHUHT TAbCUPU aHUKJIAH]IH.

['KMAT-2 sputmacu KeNTHpUITraH KOBYIIKOKJIWTHHHWHI KOHLIEHTpAIUsAra
oormukiuru rpaduruga 0,2% KOHUEHTpanusira MOC KEeIyBUM HYKTaJa CHUHUII
Ky3aTWinO, Ma3Kyp KOHIIGHTpalMsa »dSpuUTMaza CTPYKTypa  Yy3rapuiinu
OouutanranuHd Tacaukiaaranu yuyyH ['KMAT spuTManapyuHUHT TUIPOJUHAMUK
xycycusitinapu 0,2% Ba yHJIaH KWYUK OVJIraH KOHIEHTpalusuIap/ia aHUKJIaHIH.

['KMAT-1 Ba TI'KMAT-2 cyBau sputrmanapu KEITUPWITaH KOBYIII-
KOKJIUTHHUHT KOHIICHTpAIUATa OOFIMKINTY dTpUjiapu OUp-OupuaaH KeCKuH hapk
kwiaan. [KMAT-2 0,2% »sputmacu koBymKOKJIUTMHUHT ['KMAT-1 aiinu
KOHIEHTpalUsAgarn SpUTMAacH KOBYIIKOKJIMIUIra HHcCOATaH IOKOPH OYiIHIIN
SpPUTMANA KEHI MHKECHArW CTPYKTYPAJIAHMII >KApAa€HW KEYMIIMJIAH JaJI0JiaT
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oepagu. Axcunua, [KMAT-1 yuyyn munemna xocun Oynumuy Ounan GopaauraH
CTPYKTypaJIaHuIll xKapaéHu 3puTMaHuHT 0,2% JaH KUYMK KOHUEHTpalusiapaa Xam
Ky3aTWJIMIIM YHUHT TapKUOWJaru WYAO0ml KYIIMMYajap opacujiard Yy3apo
TabCUPJIAHUIII HATHKACH, JeraH xyiocara ojau0 kemaau. 0,1%mmu 'KMAT Hunr
0,1 KCl osputmacu MyxuTHaa KeITUPWITaH KOBYIIKOKJIWKHUHT OpTHO,
OKYBYAHJIMKHUHT WYKOJIMIIK, SPUTMAHUHT T'elb XO0JIaTUra YTUIIW Ky3aTWiad. by
sca K nonu spurmanaru TKMAT MoseKyJacHHUHT CTPYKTypadaHHUII KapaéHura
TabCUP 3TUILUIAH JAT0JIaT OepaIu.

0,1 M moueBuna spurmacuna ['KMAT-1 KOBYIIKOKJIMTY KECKUH NACaau,
Oy CTpYKTypaJaHHIII )apaCHU acocaH BOJOPOJ OOFIap XMCOOWUTa MUIICIIA XOCHIT
Oymumun 6mnan GopumuHu Kypcataan, [ KMAT-2 mosiexkynacu CTpyKTypajJaHHII
xapa¢an Hadakat Bojgopos Oormap XwmcoOura, Oajmkyd OOINKa TabCHpJAIIyBIap
(macaman, tuapodoO TabCcHp) HATIKACHIA BYXKYATa KEIUITH MYMKHHJIATHIAH
nanosnat 6epaau (1-pacm).

8 35

-

30
25
20
15
10

'-—-*_—_—_A 1 ‘_-‘/.]
0 T T : 0 A 4

0 0,05 0,1 0,15 0,2 0,25 0 0,05 0.1 0,15 0,2 0,25
Konuearpanus % Konnentpanns, %

KEJITMI]IIJ]I‘;]II KOBYIIKOK/IHK 1), CEKYHI

ICEJI'I'I!IDI!I.JII'HII KOBYIIKOKJ/IHK I], CCKYH/
ES

l-pacm. 0,1 M moueBuna (1,2) Ba 0,01M
kcuino3a myxuruga (3,4) I'KMAT cysim
IPUTMATIAPH  KEJTHPWITaH  KOBYIIKOK-
JIMTHHUHT  KOHIEHTPauusira OOFJIMKIHNK
srpu umsukiaapu 1) 'KMAT-1 (1,3); 2)
I'KMAT-2 (2,4).

2-pacm. 0,11 NaOH (pH=10,3) (1,2) Ba 0,1H
HCl (pH=2,9) myxutupa (3,4) I'KMAT
CYBJIH IpUTMAJIAPH KeJTHPUJITaH
KOBYIIKOKJIMTHHUHT KOHIEHTpanusra
oorsmkauru rpu unsukjaapu 1) ’KMAT-
1(1,3); 2) TKMAT-2 (2,4)

['unpodoOd TtabcupnamyBHu dkpanynoBun areHT — 0,01 M kcunosa
tabcupuaa 'KMAT-2 nan ¢apknu pasumga, 'KMAT-1 tapkuOunaru nyngomn
MoAaNIap TU3UMJIAHUI >KapaéHura TabCUp 3THILHU, KCHII03a 3ca Oy TabCUpPJIApHU
skpaniamu Ky3atuiaau (1-pacm). FTKMAT mMosieKynaCUHUHT SpUTMaJia CTPYKTypa-
JAHUIIWA XaKUJaru TaXMHUH 3pUTMaiap KOBYIIKOKJIUTUIa MYXUTHUHT TabCUPUHU
aHUKJIAlI >Kapa€HUJa OJIMHTaH HaTwxXaiap opkKaiu y3 ucootunu tongu.l' KMAT
SpuUTManapu  Kentupuiarad —KoBymKokymruauHr 0,11 NaOH  myxutmaa
KOHIIEHTparusira Oormukyuru  rpadurugan  (2-pacM) KypuHHO TypHUOIUKH,
['KMAT-1 spurmacu KOBYIIKOKJIUTH YOy IIapOUTAa KOHIIEHTpAIUsra OOFIHNK
OynmMaraH XojJa KeCKMH KaManuO Oopamu. Jlemak, WuIIKOpWiA MyxXuTaa
KapOOKCHJIaT aHWOHJApPHUHT wuoHm3armscu cababmm ['KMAT-1 wmonexynacu
BOJIOPOA  OOFIap XOCHJ KWJa OJIMACIWTH  MUIEIUISAP  CTPYKTypaHHHT
napuananummra o6 kemagu. ['KMAT-2 sputMacu KOBYIIKOKJIUTHHHHT
UIIKOpUM MYyXHTAA OJIMHAA KEJITHUPWITaH HaTuxkajgapra HucOaTaH KECKUH
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y3rapMaciaurd, ymlOy — MOJEKYJIaHUHT  CTPYKTypaJaHUIIM  OapKapopiuru
TabMHUHJIAHUIIK HadakaT BoJOpoja OofFiap xucobura, Oankd Kywin TUApPodoO
TabCUpJAIIYB OKHOATHJA XaM BYXKyAra KEJWIIMHUHT ucootuaup. Kucioramm
mapoutaa ' KMAT-2 spurmMacu KEITHPWITaH KOBYIIKOKIUK 3TPU YU3UFU aHOMAJ
paBuIllJla, SBHU KOHLEHTpalus KamalMiim OWiaH KEeCKUH opTud Oopuiu
Ky3atwian  (2-pacm). I'KMATHHHI KHYMK KOHLEHTpaUMsUIM 3pUTMalapu
KHCJIOTaIM MYXUTAA OCOH ruaponnsnanud, 'K ra yTumm Ba OyHuMHT okuOaTtuia
SpUTMa KOBYIIKOKJIWTH KECKHH OPTHUIIM XHCOOHMra OOFJIMK OYIUIM MYMKHH.
I'KMAT-1 HUHT KHCIIOTaIy MYyXHUTAArd S3pUTMACH KOBYIIKOKJIMIH 3Ca CyBJaru Ba
XaTTOKH, MOYEBHHA SPUTMACUIATY KOBYIIKOKJIMTHIAH KaM.

Hemak, xkucnotanu myxutaa spurmagaru [ KMAT-1 runponusra yupad I'K
ra yTMmaiau, spUTMa KOBYIIKOKIWTH KaMaWUIIMHUHT cababu 5ca, MOJeKyla
TapKUOMIATH KHUCIIOTa TYpPYyXJIapu KapOOHHMJI KHUCIOPOJUHUHT MPOTOHJAHUINN Ba
OyHuHr okubatuna, C=0 xamna OH- rypyxaapu y3apo Bogopos OOF XOCHI Kuiia
OJIMACIIUTUJIHDP.

I'KMAT nune CK kamopu dupuxmanapu 6unan cynpamonekyisap KOMNieKciapu
ONUHUU

['KMAT Ba ACK HHHT cympaMoOJieKyysip KOMIUIEKCIApUHHU OJIMII Xamza
yJlap acoCHJa CyBJa SPUNIUIAH SIHTH, KaM 3axapiid, YJIbLEPOreH TabCUPCHU3 Ba
KEeHI' TepaneBTUK camapara sra Oynran HAKII vu spatumn makcaauga CyB-3THII
COUPTH €KU CYB-alleTOH MyXHUTHJIA FOKOpHIa KenThupuiarad cxema oyiinya [ KMAT
Hunr CK Ba ynunr s¢upnapu (R) Ounan typau HucOatiapaa (n) cynpamoeKyssp
KOMILJIEKCIIapU OJIMHIN:

R=
COOH COOH COOH COOH
(] @ 11 v
n=1:;2;4:;9. O(0)CH, OH (1) av)

0C(0)C,Hs 0C(0)C;H;
bapua KOMIUIEKCTApHUHT CYIOKJIAHUIIW YTJIEBOMJIApD KaOu mapyajaHUII
Owran Oopumu Ky3aTwinu. Komruiekc OupukManmap METHJI Ba JITHJI CIHUPTH,
areToH, xJopodopM Kabu opraHuK dpuTyBUmIIapAa spuManu. CyBaa, CIupT-CyB
Ba AallETOH-CYB apajialliMacuja XamJla HIIKOP Ba HIIKOPUM METaJUIAPHUHT
kapOoHatiapu spuT™Masiapuja sximu spuiaun. Kommnekcmap cyBaa 1,0 % nan
IOKOpU KOHLEHTpalusiga Oapkapop renb Xocud Kwiaad. Komriuiekcnap yHyMu
xamja apuM (pU3MK-KUMEBUN KYpCcaTKUYJIapy aHUKJIaH/IH.

Mabnymku, ACK Hadakar umkop Ba HUIIKOpUM MeTayap kapOoHatiapu
spuTManapuaa, Oadku XaBO TAPKUOMAArM HaAMJIMK TabCUpPUJIA XaM acTa-CEKUH
CUpKa Ba CaJIMLMI KHUCIOTajlapu XOCWi1 Kuiaud mnapyanaHaau. OnvHrax
I'KMAT:ACK KOMIUIEKCHUHHUHT CYB-COUPTH 3SpuUTManapaaru ruapoiauszu SIMP-
CHeKTpocKonusich ycynu Ownan ypranwinranga, ACK wonekymacu Kucmad
ruaposmsra yupad, pH~ 6,0-8,0 ma xocusn 6ynran camuiiiia KACI0TacH MUKAOPHU 24
coat nunaa 15-18% raua erumm, pH~2,0-3,0 na sca ACK HuHr rugponusu 24
coaT namuaa 5% rada kaMaluIIu aHuKJIaHau (3-pacm).

Kowmmneke tapkubuga ACK mukmopunusr optumim ymoy kucimotanuar ['K
Ba YHUHT TY3JIApU SpUTMajapuia ruapoJid3ra yupaill xKapa€HUHU UKKUA CyTKaraya
cycautupumm xamaa ['K HUHI MOHOKanuiiM Ba MOHOHATPUIIM Ty3Japu Xam
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ACK =M karTa Te3nukna ruaponusra yupatumu kysatuingun. by T[KMAT Ounan
ACK cynpamMoneKkyJisip KOMIUIEKCH OJIMII kapa€¢Huia aMMoHu TypyxuHUHT ACK
OwiaH ¥3apo TabCUPJIALTYBU HATUKACUIa KapOOHUI TYPYXUHHUHT JIEKTPOH TaHKHC
oynran yrnepoa aromura OH- xykyMujaH KeWMUH OpajivK aHUOH XOCHUJ OYIIUIIN
OwiaH wu3oxjaHaau. YOy peakuus KalTMac, YyHKH XOCWJI OViraH KucioTa
Iapxoyl KapOOKCHJIAaT HMOHUTa YTaJd Ba HATWXKaJa pEaKius MYBO3aHATH YHT
TOMOHTA CUJDKHO, THAPOIIN3 KapaéHu oXupurada 6opaju.

Canvumn Zanuuun
KMCNOTE KMCIOTA
a) _ 3-pacm. TKMAT 6n-
| f 18 0% Jan ACK koMILIek-
i 0 0 CHHUHT CYB-CHHPT-
| \ = qk JIM IPUTMAJIAPUAATH
- - ®____ v [~ ruapousu AMP  —
3 COATAAH CyHr 24 coatnaH cyHr CEKTp.1apH
a) HeliTpaa MyxXuTAa
Canmuun Canuuun pH~6,0-8,0,
KMCNOTA KMCNOTA 0) Ky41d KHCJIO0TAJIN
myxutaa pH~2,0-3,0
6)
= 209
| W 2 s
2 coaraaH cyHr 24 coartnaH ciyHr

Onunran kommekciaapHunr [IMP-cnexkrpiaapu 'KMAT Ounan ACK HuHr
MexaHuK apanammacura (1:1) HucOaran TakkociaHTaHAa, apajaliMa CHEKTpUIa
KyucH3 MaijoHJa apoMaTUK XaJKaHUHT Oapua (4 Ta) NPOTOHJIApU aAJIOXHUJA
kuméBuid cwpkumra (H,—7,95; Hs—7,65; Hy—7,40; Ba H1—7,20 m.y.) sra 6ynuo0,
I'KMAT:ACK KOMIUIEKCH CIIEKTPUJa ApOMATUK MPOTOHIAPHUHT CHILKUIILIaApUaA
cesmwnapau y3rapuuuiap kyszatunau: Hy —7,71; Hz—7,21; H, Ba H; curnamnapu
Kymunu6, mapkazu 6,70 M.y. ma Oynran mynbpturuier xocwin Kuwian. [KMAT
Hunar [ICK Ba BCK Owman kommiekcnapu [IMP-criekTpiapyu Xam H30XJaHTaH
crieKkTpra yxiam 0yinb, KOHIIEHTPAIUJIAPHUHT Xap XWUTUTH Typaiian KumMEBuii
CUWJDKHIILIapAa KUCMaH y3rapuil 0op. KumEsuii cuipkunuiapauur 0y gapaxkanaru
V3rapumuHy pakaTruHa KOMIIEKC XOCHI OYIInIyY OWJIaHTHHA W30XJ1alll MyMKHH.

Mynnati kw6, 'K ty3mapununar (K, Na, NH,;) ACK xamaa Ooika
auuicanuuiIaTiap OuiaH CyB-CIUPTIN MIAPOUTAA MOJIEKYJIAp KOMILIEKCIaApUHU
omumga ampicamuuuiatiaapauar CKrada ruaponu3naHuiig Kyvdasjy, THIPOJIn3
Te3nuru peakuus Myxuta (pH) Ba amuncanuuuiatiap KOHIIGHTpalMsCUTa
OOFJIUK.

CnexkTpockonuk ycymiap €pJaMuaa peareHTiap OWwiaH KOMILIEKC
cnekTpunard dapkiaap acocuaa y3apo TabcupiamnryB (ruapodo6, Bau-mep-
Baannc Ba Oomika) xama OoFiap Xakuaa XyJoca YuKapuIll UMKOHH MaB KYIJIUTA
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O00OMC ONWHTAH KOMIUICKCIAPHUHT TY3WIUIINHU TaX IHJI KUJIUIIA yaapHUHT Yb-
Ba UK-criekTpiiapu MabiymMoOTIIapuiad xaM (poiiianaHuiiau.

I'KMATHuar UK-criekTpiaapuHd  KOMIUIGKCTIAp — CIEKTpJjapu  OujiaH
TaKKOocJaraHja ro3ara KejraH KaTop Y3rapuillapHU Ky3aTUIl MYMKHH Ba Oy
«MEXMOH-Me300H» KYPUHUIIIArK KOMILJIEKC OUpUKMa XOCUJI OYITaHUIaH J1aloJiaT
oepaau (5-xaaBan).

5-kanBan
CynpaMoJieKyJsip KOMILUIEKCJIApAaru BOJAOPo/ OOFJIAapHUHT TA0UATH

Kommiekce Bonopon 6oru Tabuatu Kommiekc Bomopon 6oru Tabuatu

OHrgmar - 0O=C<

I'KMAT:ACK(1:1) (kap6okcwI, Mypak.odup.)

T'KMAT:CK(1:1) | (NHg)"--O=C-OH ¢k

OHrxmar -O=C<

I'KMAT:ACK(2:1) (kap6oKcH1, Mypak.>dup.)

FKMATCK(Z].) OHrxmat "OH ¢k

I'KMAT:ACK(4:1) | (NHg)"---O=C-OH sck | TKMAT:BK(2:1) | (NHg)"--O=C-OHsx

MexMOH MoOJeKyJiacu TabuaTd Ba KOMIIOHEHTJIAp HUCOATHMHHMHT Y3rapuilu
xocusl OymaérraH BOJOpoA OOFiap XapakTepura TabCcUp 3Taaud. MacanaH,
I'KMAT:CK (1:1) xommiekcu cnektpuaa 1728 em™” ma IOKOpHA YacTOTalu —
C=0---H-O-H 6orura, 1660 cm™ na O=CO-NH," Ba 1643 cm™ ga O=C-C=C —
rypyXJlapura XoC HOTWJIUII MaKCUMyMJapu KailJl STUJIUIIM KOMIUIEKC XOCHII
oymamuaa TKMAT sunr NH," katuonu Ba CK HUHT KapGOKCHII TYPYXH HIITHPOK
sTaéTraHuian ganonar Oepaau. AkcuHYa, ymolOy monananapHur 2:1 HucOGaTaaru
komrmuiekcu crnektpuaa ['KMAT xampa CK HuHT 0304 KapOOKCWI TypyXJjapu
IOTWIKIIT MakCcUMymilapu cakjianu0, Bojopoa 6or ['KMAT yrineBoj Kucmugaru
THAPOKCHI Typyxiapr (3200-3500 cm™) xamaa CK muar OH — rypyxu opacuzaa
xocu OVnaéTranuaan gaojaT Oepain.

I'KMAT:ACK (1:1) kommnekcu cnekrpuna ACK monekynacura xoc 1755
cmBa 1693 cmt Jard IOTWIMIT Yu3uKiIapuHuar nykomumu, 'KMAT naru spkun
Ba Ty3 Xxocu1 Kuumaa KatHamran O=CO-NH," kapGoHun rypyxjiapu FOTHIHII
MaKCUMYyMJIapu cakjaHuO koymiu Ky3atwian. Crnektpaaru 1720 cM™ 1A FOTHIALII
WHTEHCUBIUTU optumn Ba 1705 et Jla SHTW OTWIMII KYy3aTWJIMILIK acOoCHIa
komiiekc OupukmMa ['KMAT yrneBon kucmu OH rypyxu Ounan ACK HuHr
Mypakkab 3¢up Ba o301 kapOokcwin C=0O rypyxjiapu TabCHUpJANIyBU OKHOATHIA
103ara KeJlaéTraHu Xakuja XyJjaoca YMKapuil MyMKHH.

I'KMAT:ACK (2:1) xommiekcu crektpuma 1726 cm™ Ba 3250-3500 cm™
JapAarv IOTAIUIT MAaKCUMyMJIapU WHTEHCUBJIUTMHUHT OPTUIIHA MOJICKYJaJlapapo
BOJIOPO/I OOFJIAPHUHT F03ara KeJIHIIU OuIaH W30XJIAHUIITN MYMKUH.

I'KMAT:ACK (4:1) kommnekcu cnexktpuga ACK monekynacura xoc 1755
e’ Ba 1693 ¢’ marm IOTWIMII YM3HKIApHU Vpaura 1723 cv™” Ba 1658 cm™”
Japaard IOTWIKIT MaKCUMyMJIApU Ky3aTWIUIIHN, Oy KOMIUIEKCIa BOJOPO OOFIap
acocan T'KMAT yrneson kucvu OH rypyxmapu, NH, xatnonn Ba ACK Hunr
Mypakka® »dup xamaa kapOokcwn rypyxiaapu (C=0) wumTUpoKuga XOCHI
OynuIuaaH nanoyiat oepaau.
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Xynoca Km0, KOMIUIEKCTap 0307 KapOOKCHJI Ba Mypakad 3pup XOCHI
KWIMIIA UIOTHPOK 3TraH kapookcun rypyxiaapu (C=0) Ba TKMAT uunr (NH,)
KaTUOHU XaMmJla Ty3 TapKUOWJArd HWKKA MOJIeKyJa KPUCTALIU3AIMOH CYB
opacujard BoAopoja  OOFyap, UIYHMHIJEK, KOMIIOHEHTIapapo ruapodoo
TabCUPJIANIYB OOMC [03ara KEeNMMIIMHUA TaxMuH Kwinil MyMkuH. [KMAT Owunan
ACK xamma mry karopaara moaanap komruiekciaapu MK-cnexkrpiaapu 3500-3250
e’ ma OH — rypyxura, 1728-1718 Ba 1656-1648 cM™ 12 arIMKOHHHHT TyTAall
KapOOHUIIMTa TaaJUTYKJIM IOTWIHII MaKCUMyMJIapu OWJIaH XapaKTepJlaHa]lu.
Pearentnapuuar OH Ba C=0 rypyxjapura XocC IOTWIHII MaKCUMyMJIapu TacT
qacTOTanH coxara 5-20 cM™ ra CHIDKHIIH KOMITJIEKCIIap BOJAOPOI OOFIap xucooura
XOCHJI OyaéTrannian ganonar Oepaim.

Kommiekcmapauar (FKMAT:ACK 1:1 Ba 2:1) Yb—cnekrtpiapu Taxjui
kunuaraga [ KMATausar tyTam kapOonun rypyxura (O=C—C=C—) Xxoc 0THUIHII
MakcuMymiapu 256 Ba 239 um na ky3zarwian. ACK yuyH xapakrepnu 225 xamaa
300 HM Aarv OTWIUII YU3UKJIAPUHUHT WYKOIMIIKA KOMIUIEKC XOCWJ OYnIuIuaan
nanonat 6epanu. TKMAT:ACK (4:1) xommekcu Yb-criektpuna 239 um Ba 300
HM Jlard IOTWIKII MaKCUMyMJIapu HUYKIUru Ba 257 HM Ja HOTAIUII MaKCUMyMU
Ky3aTWJIMIIUAaH Oy OWpHUKMa CUPTKU TabCHpJap/iaH XOJM Ba acocaH BOJOPOT
Oofap XucoOura XoCHI OYJIUIIY TaXMUH KUJIHH]IH.

Cynpamoliekynsip KOMIUIEKCIap TapKUOUJaru «MEXMOH» MoJieKyjaiap
tabuatu ['KMAT »spuTmManapyuHMHT THUAPOAMHAMUK XOCCAJapura Ce3wIapin
tabcup Kmiagu. [KMAT-2 omman ACK €ku CK kxommuiekciaapuma «MEXMOHY
MUKJOPUHUHT OPTHUIIM SPUTMANIap KOBYIIKOKJIUTHHHU OPTHINHMIa OJIMO KeJaJu.
bensoit kucnoracu (bK) monexymsp kommiekciapu 0,2% au 3puTMaiapUHUHT
KOBYIIKOKJIUTH ['KMAT-2 sputMacu KOBYMIKOKJIUTKH OuiaH oup xui, 0,2% nax
KaM KOHIICHTpAIlHUs/Ia MOJICKYJISIP KOMIUICKCIapHUHT KOBYMKOKmHru ['KMAT-2
KOBYIITKOKJIUTHIAH IOKOPU OYJIUIMUHUHT cababu «mexmon» Monekynacu ' KMAT-
2  MOJIEKYJJACHHUHT  CTPYKTYpJAHUII KapaCHUHU  Ky4aUTUPHIIA  XamJa
BK<ACK<CK xaropuga KyTOJHJIMK OPTHUIIM OWIAaH MHIEIA XOCHJI KHIIHIII
XOCCaCH Ky4YauuIIuaup.

Komriekcnap KOBYMIKOKIMTUHUHT Xapoparra OOFIUKIMTUHU YPTaHUIIIaH
1y Hapca KYpUHAHKH, macT xapoparnapaa (25° C) 1oKopH caMapa GHiIaH BOZOPOL
Oofmapu Xocwi Oynumm xucobura HHcOaTaH KyTOMUPOK OYiraH MeXMOH
MOJIEKyITallapi/ia, XapopaTHuHT kyrapwimmu omman (40°C) ¥3apo rumpohol
Tascupiap acocuit posb yiHaiau. Lllynunr yuyn Oy xapoparna, CK Ba ACK ra
Kaparanaa, ruapodobnuru roxkopu Oynran BK Monekynsp komrmiekciapu
HUCOATaH IOKOPY KOBYIIIKOKJIMKKA 3ra.

V3apo ruapoho6 TabCHpIALIYBHH OKPAHIOBYM KCHJIO3a JPHTMACHIA
HucOatan ruapodua  MoJiekyna xucobsanaauran CK HHUHT  KOMIUIEKCH
KOBYIITKOKJIUTH TUIpodoO Tabuatra sra 6ynran bK koMmmiekcuankugan 3 6apaBap
KaTTa KMMMaTra 3rajurd :oKopuaara GUKpHU Tacaukiaian. Bomopon GormapuHu
napyasoB4Y Ba ruApodoo y3apo TabCUPHU KyHaUTHPYBYM MOYECBHHA UIITHPOKHUIA
sca oKopu KOBYMKOKIWK ['KMAT muar BK Owmman Monexysnsp KoMIUIEKCIapu
spuTMaiapuia Kysatuiaau. by sca kywin ¥3apo Kywid Tuapodod Tabcup
o6opnmurugan Ba bK crpykrypnanuin skapaéHura KyIIwiraHujaaH najiojiaT Oepaau
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(4-pacm). Mmkopuit myxutaa (pH 10,3) TKMAT-1 wuar ACK Ba CK Owian
MOJIEKYJISIp KOMIUIEKCIApH 3PUTMAJAPUHUHT KOBYIIKOKJIWIH KECKUH (Jesapiu
HOJITaya) KaMaluIuHU (5-pacM) MULICIUISP CTPYKTYpaJapHUHT JAesSpiau OyTyHIak
napuananumy, [KMAT kapOokcuil rypyXJapyUHUHT HEUTpaAJIAHUIIY Ba YIIAPHUHT
KapOOKCWJIAT - HWOH KYpUHHUIIMra VYTHO, BOIOPOJ OOFIap XOCHJ KHJIUII
XYCYCUSTUHU UYKOTUIIK OmiiaH TymryHTupuin MyMkuH. ' KMAT-2 spurmanapuia
TU3UMJIAHUIIHUHAT OapKapopiiaHuy (akaT BoaopojJ Oorjap xucoOura smac,
Oasiku y3apo ruapodod Tabcupiap Xucooura xaMm OV MyMKHH, IeTaH TaXMHAH
YHUHT MOJIEKYJISIP KOMIUICKCIapH dpUTMaIapy KOBYITKOKJIUTH UIITKOPHA MyXUT/AA,
allHukca, kopu KonreHTpamusaga (C=0,2%) »xyga kam mnacaiumm OuiaH
TacAUKIaHA M.

Kucnoranum myxutna KOMIUIEKCIAp KOBYIIKOKIMK STPUJIAPUHUHT aHOMAI
XapakTepra sra OYJIWIN — SbHU, | HUHT KUAMaTH KOHIIEHTPAIMS OPTHUIIHN OWJiaH
nacaium (C=0,05%; 0,025%) TKMAT-2 nunr kuuuk koHreHTpauusuiapaa 'K ra
VTumm OunaH O0FIUK OYIUIIN MyMKHH.
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4-pacm.  CynpamoJiekyJsip  KoMmIuiekcaap S-pacm. CynpaMoJiekyJsip KOMILIeKcJIap
KCJITUPUIITAH KOBYIIKOKJIUTIWHUHI 0,01 M KCJITUPUIITAH KOBYHIKOKJIUTUHUHT 0,1}[
moueBuna spurmacuaa (25°C) wonmentrpa- NaOH  (pH-10,3) spurmacuma (25°C)
uusara Oornmukauk srpwiapu 1) I'KMAT- koHueHTpamnusira 00FIHKJIMK TPUJIapu
2:ACK 1:1; 2) TKMAT-2:ACK 4:1; 3) 1) TKMAT-2:ACK 1:1; 2) TKMAT-2:ACK
IF'KMAT-2:CK 1:1; 4) TKMAT-2:BK 1:1; 5) 4:1; 3) TKMAT-2:CK 2:1; 4) 'KMAT-2:bK
I'KMAT-2:BbK 2:1. 2:1; SY5TKMAT-1:ACK 1:1.

['KMAT-2 HUHT  MOJIEKYJISP KOMIUIEKCIIapu SPUTMATIAPUHUHT
KOBYMIKOKIUrura K MOHMHUHT TabcMpH aHMKJIAHTAHIA, KOBYLIKOKIUK KECKUH
omumu MabayMm Oynau. By xomar K' wonu pagmycuHuHr ¥3apo rumpodob-
ruApodUI TabCUpP XOCHI KUIYBYHM (PYHKIIMOHAN TypyXJap opacugaru macodara
AKUHIUTA ca0abnu (a3oBHl TYPCUMOH CTPYKTYpaJIapHUHT OapKapopiallyBH
OwitaH n3oxjaaHuIM MyMKUH. LIlyHuHTIEK, MOonekysip komruiekcnapuusr 0,1% Ba
YHIAH IOKOPY KOHIEHTPAILMSUI SpUTMajapuia OKYBUAHIUKHUHT WYKOJUIIHU Ba
SPUTMAJIAPHUHT T€JIb X0JaTra YTUILIN Ky3aTUJIIH.

Hemak, BK, CK Ba ACK Monekynazapy KOMITIEKC XOCHJ KWIHII XKapac€Hu 1a
cyBiu sputMmaniapga 'KMAT xocun KwiraH mMuneaiap opacura xoiiamaan Ba
Oy >KOWJammIn BakTuaa TUapodoO TabCUpJaIlyB Ba BOJOPOA OOFJap XOCHII
oynanu.

Huccepranussauar «I'’KMAT Ba ACK xkommiaekcununr (I'JIAC)
(dhapmakosioruk pao/uTUru TAAKUKH Ba OJIUII TEXHOJOTHSAICH» 10 HOMIIAHTaH
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oemmuaun 606muna ['JTAC KOMIUIEKCMHUHT SUUTMFJIAHMINTA KapIiu, WHTEPPEpOH
UHAYKIUsIam (GaoJuTur, KIMHUK O yMYyMHM (hapMakoJOTUK Ba TOKCUKOJIOTHK
TangKukoTiaap Hatwxkanapu xamaa [JIAC npemapaty ydyyH MeEbEPUN-TEXHUK
XYXOKaTJIApHU MIUTA0 YUKUII MabIyMOTIIapy OaéH STUIITaH.

['KMAT:ACK  (4:1)  cynpamonekymnsip  kommiekcuHunr  (I'JIAC)
SJUTUFJIAHUIITA Kapliy Ba sipa OuTupuill Gaosuiurd Typiin (GIororeniap TabCcupuaa
YaKUPUJITaH 3KCCYJIaTUB SULTUFIAHUII MOJEINAA, MPOIU(EepaTuB SIUIUFIAHUINTA Ba
MMMYH CHUCTEMAacura TabCHPW Xamja 3aXapIIMTHHUA aHWKJIANl Oyirda KIIMHUK
onau cuHoBnapu Yytkazwiaud. [JIAC mpenapaTuHuHT (HapMakKoJIOTUK (HaosIuru
buoopranuk kuME HWHCTUTYTHM Karta wuiamMuil xonumu, O.¢p.H. BrmmoBa H.JIL
TOMOHW/IAaH aHUKJIAHTaH.

SAnnurnanuira Kapu (paoyummra YTKAP SKCCYIATUB SULTAFIIAHAII MOJIEIH/IA
Kamamynuiapaa cyOmmantap ycynma rooOopuwiaran 0,Imm 1% xapparenun, 2%
dbopmainun, 0,5% cepotonus, 0,1% rucramun Ba 1% cupka kucnoracuuu (1 mi/100
I' XaliBOH OFMPJUTHUra HucOaTaH) KOpUH OYIUIMFUTA 00OPHUII OpKAJIA YaKUPHUJITaH
SUUTMEJIAHAII Moaeiiapuaa anuknangu (6->xagsan). IJIAC (10 Ba 25 mr/kr), ACK
(100 mr/kr, E/lsp xamamynuiap yuyH) xamaa KMAT (50 mr/kr) xanamymmapra
(bnororennap rooopuiIHIIKMIaH 1 coat aBBall TACUP ITTUPUIIH.

6-:xanBaa
I'TAC xommiexkcn Ba ACK HMHT aHTHIKCCYy1aTHB ()a0JVINTH, TepaneBTUK Ba XaB(cu3imk
HHJEKCIapH
1 AHTHIKCCYaTUB (Paoutnk, % L EJl T
03a 50 50 Cp.UHA.
Kapa- | [lepe- | ®op- | Cepo- | l'mc- ME/KE wokr | L I[io /E]Ts0
I€HWH | TOHUT | MaJWH | TOHWH | TaMUH
I'JIAC /10 50 51 50 40 50 10000 12 833
I'JTAC/ 25 77 77 51 58 72
*ACK/ 100 50 o4 37 32 25 1600 100 16
*MACI'K/ 50 49 49 50 70 62 10000 50 200
*- Hazopar

Taxpubanap I'JIAC ymOy ¢onorennap Tabcupuaa YakKUpUIraH SKCCy1aTUB
SAJUTMFJIAHUIITa KaplIu SIKKOJ Tabcupra sranurudud kypcatam. ['JIAC nactinabku
MoJianapra Kaparasjaa 2 Ba yHAaH kyn mapta kuuuk ao3ana ACK (kapparenus Ba
cupka nepuronutu mojnenu) xamaa ['KMAT ra (ructamMuH Ba CEpOTOHUH MOJIEIH)
Xoc OynraH TabCUpJIApHU ¥Y3MJa My)KaccaM KWIraH Ba MEMOpaHa OKCHILIapH
nectpykuusicura (hpopMaanH MOJENN) WKOOUN Tabcup ATAu. DakaT KappareHUH
mozenu mmmmura tabcup 3TyBuM ACK gan dapxmm ynapox, ['NIAC xomrmiekcu
VTKUp XaMJla CYpYHKajlu SKCCYJAaTHUB SUUIMFJIAHUII HATHXKACUAA ko3ara KeayBYd
munuiapan - 30-60% ra  UYKOTMIIM — KYpCcaTWUAM, SbHU  MOJJAJapHUHT
(bapMaKkoJOTUK XyCycUATIapu KydaWumu - cuHeprusMm Kyszatwigu. [JIAC
KoMIUieKCHHUHT  TepaneBTUK  uHACKCH (L[so/Ellsg) TKMAT  TtepameBTuk
unnekcugan 4 mapra Ba ACK gan 52 mapTa 10KOpH, 3aXapiIWIMK KYpCaTKUYH
ACKTra HucbaTtan 6 MapTa KaM dKaHJIUTH aHUKJIaHIu (6-kaaBai).

KommiekcHUHT Tepu sSpacMHU TallKd OWUTHpHUIN (PAOJJIUTUHU aHUKJIAII
Oyiinya TaAKUKOTIAp Kanamyniapaa YyTkaswiau. CHHaIraH KOMIUIEKC sipa
I03aCMHU To3ajaHuIl Ba OuTuil BakTMHU 10 Ba 25 mr/kr goszamapaa 9-15 kynra
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KUCKapTUPUIIK Xamja Oy TabCUp jJo3ara OOFMHMK OymmO, 1032 OPTUINHM OWIaH
caMapaJIopJIMK opTuiiu (25 mMr/kr go3ana - 50%) aHukIaHIu.

[Ipomudepatus sumurnanuira ['JIAC KoMIIEKCHM TabCUPH aHUKJIAHTaH[Ia
CYpYHKaIM SUUTMFJIAHUIIHUHT «QJIbIOBAaHT» MOJI€NIUJIa YHUHT MpoiaudepaTuB
SULTAFJIAHUINTA SIKKOJI KapIlM TabCUP STUIIHM XaMJla y TPO(HIAKTUK Ba JaBoJialll
Tabcupra odra odkamiaurd, 10 Ba 25 wmr/kr gozamapaa I['JIAC komriuiekcu
nposudepaTu Tabcupu 6yitnua ACK naH 2 mapTa yCTYHIIUTH KYPCaTUIIIH.

['NIAC xommiekcHHUHT HHTEphEepoH uHAyKuusam ¢daomura  (6.¢.xn
CauTkynoB A. TOMOHUAAH YypraHwiraH) Oup Heda ycyd Ba J03aJa aHUKIAHIU
(7-xanmBain).

7-3xanBaJ
I'IAC Tabcupuaa CHYKOHJIAP KOHHUIA MHTeP(EPOH TYINIIAHNIIN TUHAMHUKACH
I'IAC HO6opunum | MuTepdepon I'IAC HO6opumum | UnTtephepon
J103aCH, MT/KT yCyau daommuru, | 103ac, MI/KT yCyau daomury,
onp/Mi Ooup/ M
5 Kopun 1024 5 2048
10 OynuMrura 2048-4096 10 Pexran 4096-8192
25 2048 25 2048
50 1024-2048 50 1024-2048
5 [Tepopan 128-256 5 4
10 2048 10 WuTponasan 1024-2048
25 2048 25 512
50 1024-2048 50 256-512
Hazopar Pexran, --
(pus. sputma) | MuTponasan

OHr okopu wuHTepdepoH wunAykuusuiam Qaommuru 10 Mr/kr nosana
Ky3atuwiau. Pekran ycynna obopuiranga uatepdepon tutpu 4096-8192 6up/m,
nepopan ycynna 2048 Oup/mi, untpanaszan ycyimga 1024-2048 Oup/mi, KOopuH
oymumrura ro6opunranaa 2048-4096 Oup/mMa HU Tamkuia Kuiaaun MmMMyHUTETHH
CTUMYJIIAII (aoJUTUTU TUMYC Ba TaJOKAAru apo TYTYBUU Xy>Kalipaigap Ba3HUHUHT
Ba XallBOH KOHUAAru MHTeP(HEPOH TUTPUHUHT OPTUILN OuiaH 0axoJlaHIu.

Knuauk onam ymymuii ¢GapMakoJOTHK Ba TOKCHKOJOTHK TaJAKUKOTIAPH
I'NTAC xommuiekcuHuHT: Kam 3axapiau  Oupukma (LDsy >10 000 wmr/kr)
OKaHJINTUHU; KyMYJSITUB, QJUIEPTUK Ba TEPU-PE30pPOTUB TAhCUPTa dra SIMACIUTHHY;
XaBOHJAp Ba3HM JMHAMUKACH Ba XapakaTura, KOHHHUHT Tepudepux
KypcaTKAuilapura, okurap, Oyihpak, TykuMaigap naTtomopdosorusicu Ba
byHKIUSCUTra 3axapid TabCUp KYpCcaTMACIUTMHM;, CypyHKalau roOopuirasia
SPUTPOLIUTIAP TEMOJHU3Ura TAbCHUP STMACIUTHHU (aMMO KaM MUKIOpIA TYPFYH
TUTIOKOATYJISIIIUSL  YaKupagu, Oy TpoMOoumMTiIap arperanuod  (HaouIuruHu
CycaluIIM Ba >KMrapjia MpOoKOoaryJsiHTJIap CUHTE3M KaMaluIM XucoOura OYiIuim
MYMKHH); FOpaK-KOH TOMHpP TU3UMHTa Ba Hadac OJUINTa, OPraHM3MHUHT MapKa3ui
Ba nepudepuk HEPB CUCTEMAacUra SKKOJI TaAbCUP ATMACIUTHHU KYpCaTIu.

[Myngait  kwmob, omud Oopwiran TtankukoTiap [JIAC kommiekcu
UHTEp(PEpOH MHAYKIMSIIAI, SKKOJ aHTHIKCCYAATHUB, SUUIMFIIAHUINTA KapIlu, sipa
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OWTHpHUINT XYyCyCHSTIApUTra 3ra JKaHJIUTHHH Ba Iy OujaH OuWpra OpraHm3Mmra
3axXapJyiv TabCUP TMACIUTUHU KYpCaT/IH.
TJIAC npenapamu yyyn mevépuil -mexHuK XyHcHcamiapHu uuinab Yukuu

['JIAC TabnerkanapuHu OJMII TexXHoJoTusicu TOIKeHT QapmalleBTUKA
UHCTUTYTH xonumiapu (mpodeccop X.M.FOnycoma, nonr A.M.Ycy6b6aeB Ba
3.X.3ydapoBa) OunaH XxaMKOPIUKIA UILIA0 YHKUIJIH.

['JTAC mpenapatu cudat Ba MUKIOpHM aHanu3Iapu Oyitmya Oapua uIuiap
Xl JaBmar ®apmakomesicu Tanabmapura MyBobuk Oaxapwimu. [JIAC
cyOCcTaHIMACH TapKUOMIark acocUil KOMIIOHEHTIAp Ba €T Mojjalap MUKIOPUHU
IOKOpU camapaiu Cyrokiuk xpomartorpaduscu (FOCCX) 6yiinua aHUKIIAI yCYIU
unurad yukuiau. Onuaran Hatmwkanap acocuna ['JIAC cyOcTanmuscu Ba TabiaeTka
nopu makiau yayn BOM, tadnetka (0,05 r) 1opu MIAKIWHUA OJUII TEXHOJIOTHSICH
JoWmrxanapu xamaa TabJeTKaHWHT TaXpruOa MapTUsICH WILIad YUKWIIU, TOIIKEHT
maxpugardy 3 Ta KIMHHK Myaccacaja KIMHMK CHHOBIAp MyBaddakusaTiu
yTKa3umO, CHHOBIIAP Oyiinda XMCOOOTIAp HIIA0 YMKAPHILNra PyXCAT OJIHII YIyH
V3P CCB nuur JBTTCHKEBB ra taxmum stuian. Y3P CCB ®apmakomnorus
KYMHUTa KEHTalMHUHT Kapopura kypa ['JIA mpenaparu TtuOOuET amanuéruna
KyJutamira pyxcar Oepwiaud Ba Kalj OSTUIITA TaBCHUS STUIAU (S"aP CCB @K
keHramuHuHT 2014 #iun 18 HosaOpaaru 5-COHMM MUFUITUIITN KapopH ).

Hucceprauussauar  «Meruwiarnongochonariaap Ba  IIIMUUPPU3UH
KHCJI0TACH KOMILIEKCJIAPUHHU OJIMII IAPOUTH Ba ycJay0aapmw» 1e0 HOMIIAHTaH
OJITUHYM 000uJa JacTiadku mMojajaanap, MeTUITUOH(POCHOH KHUCIOTacu Mypakkad
a(UpIapuHU CUHTE3U YCYIUIapH, TIIUIUPPU3UH KUCIOTACH Ba Ty3JapUHU aXpaTHO
OJIMII, TO3aJIalll Ba KOMIUIEKCIAPHU OJUII YCYJIJIapy KEATUPUIITaH.
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XVJIOCAJIAP

1. N-B-okcudtun- Ba N-B-oxcunponuaMopdoinH, TUIEPUANH, aHAOA3HH,
reKCaMEeTUJICHUMUH, JYNMUHUH, SMUTYNUHUHHUHT O-ankunmetrmidocdon, O-an-
kuiMeTuaTHOHPocPoH, O-ankundeHunTuoPpocPoH Kucjaotamap OWIaH KaTop
sbupnapu cuHTe3 KWIMHIU. O-anKuIMeTUATHOH(POCPOHATIAP MOJEKyIacHuaa
UKKU Ba YHJAH OpPTUK aCHMMMETpPUK Mapka3 Oyica, ymapuunr [IMP-cnektpuna
auactepeoMep aHU30XpoHIMK dddektn OeBocutra Qochop aromm OwiaH
OOFJTaHTaH METWJI TYPyXH MPOTOHJIAPH CUTHAIUIAPUHM KYII KYPUHUIIHAIA HAMOEH
oYM aHMKTAaHIU, Oy XoAuca HIy Kabu Mojajanap TY3WIHIIMHU TacIUKJaIlaa
épnam O6epaau.

2. O-anxunmetmindochonarnap, O-ankunmetrmintuoHdochonatmap, O-an-
kunpenmndochonatinap XI mapuHUHT yUyH 0JaM KOHH dpuTpouuTiapu AXIcu Ba
OoT KoHHU 3apjodu byXOcura HucOaTaH aHTHUXOJIMHACTEpa3 (PAOUIMK YpraHwiiau.
bapua ypranwiran Oupuxmanap AXD Ba byXD HuUHr KaiiTap WHTHOUTOpPIIApU
OynuO, JyNUHUH, SHWIYNUHUH XamJa N-B-OKCHUATWINMUIEPUIUH METHI(OC-
donaTimapu Ba wmetmwiTHOHGOChoHATIapu K; KartamuruHu TakKochaml IIyHU
kypcatauku, P=0O rypyxau P=S ra anmamtupum AX3D Ba byXOra nucOGatan
AHTUXOJUHACTEPa3 (HAOJUTMKHUHT KECKMH Kydyauummra onub Kenau («THOH
abdext»), 0y AXDHHUHT SHTUM caMmapaid WHTHOUTOpPJIApUHU SpaTUIIIa MYyXUM
axamusAT KacO 3Taju.

3. O-ankun-O-[N-(B-okcuatrmunepuami) |- Ba O-ankmi-O-[N-(B-oxcumpo-
NuiIreKcaMeTuiIeHUMUHWA ) IMetuntuonpocponariap AX3 Ba byXD HHUHr Kydnu
KOHKYPEHT KailTap uHruouropiapu 6yiau6, AXIra HucobaTaH Kywid ClIeHUPUKIUK
HaMo€H Kuiuimn Kypcatwian. O-amknia-O-[N-(B-okcuaTriamumepu ) [MeTrII-
THOH(OC(hOHATIAD APMUHHHUHT 3aXapjid TabCHUPHAAH caMmapaid NpOo(UIaKTHK
XUMOSUTAIll XOCCACUTa JTaJurd aHWKJIaHWO, MeTwiITHOH(hOChOHATIAp acocuia
KeJla)KakK/la caMapaii aHTUAOTINK XOCCACHHU HAMOEH KUJIYBUHU SIHTHU TMpernapatiiap
SApaTUIITa XU3MaT KUJIAJIH.

4. [He3zokcunerannd ['X, ramantamuiH, npeaHusosioHHUHr ['K Ty3napu
OWwIaH CympaMoOJIEKyJIsip KOMIUIEKCIIapu ONuHHUO, yinapHuHr Ty3wiuimu UK- Ba
Yb-cnektpockonus ycymnapu €paamuna anukiaangu. [KMAT:IOIT T'X (2:1)
KOMIUIeKCcH Je3okcurnerannd ['X nman 85,3 Mapra HOKOpHM aHTHXOJIMHACTEpa3
¢daouk HamoMuIn HSTHIIM Xamaa 8,3 Maporaba KaMm 3axapid DSKaHJIWIU
aHukyanau. UMmyHocympeccopiivk Tabcupu Oyitnua npeaau3oaoHHUHT [ KMKT
owran komruiekcu (I'mumpen) 2,5 Ba 5,0 mr/kr no3anga mepopan ycyiaa
o0opuiranga npeaHn3oioH 10 MI/Kr go3ama KypcarraH TabCUPHUIAH YCTYH
6ymuo, 0y /lesokcuneranam Ba ['nmunpen nopu BocuTaizap MILUIA0 YUKHIITA acoc
oynau.

5. I'K rtysmapununr CK, ACK, TICK, BCK Ounan sHTH CynpaMOJIEKyJsp
KOMIUIEKCIIapu Wik Oop onuHau. Ynapauar Ty3wiumm WK- Ba Vb-cmekrpiap
Epmamuna anuknanan. [ KMAT HUHT SHT'M KOMIUICKCIIApH «MEXMOH» Ba «ME300H»
MoOJaNap opacuaa BOIOpoi Xamua Truapodod Oornap sBa3ura ro3ara KeJIWITu
cnektpiap (UK-, Yb) acocuna tacouknanau, 0y 'K acocuma onmuuamurad sHTH
KOMITJIEKCIIap TY3WINIITUHU TaCAUKIIAIIIa MyXUM aXaMUsT Kach 3Taau

29



6 CyB MoJeKylalapu CTPyKTypajaHUII >kKapa€HU Ba  JpUTMaA
KOBYIIKOKJIUTUIa TabCUP OTYBUM Kywiap TaOMAaTHUHM aHMUKJIAIl MaKcaaua
I'KMAT-1 (75%) Ba TKMAT-2 (97%) spurmanapununr (0,2% Ba yHIaH KUYHK
OynraH KOHUEHTpalMsuiapja) TYpJau areHtiiap: MoYeBHMHA (MOJIEKyJajgapapo
BOJIOpOJI OOFJIApUHM TMapyajoB4M), Kcuiosa (ruapodod TabcupiallyBra TabCUP
styBun) Ba KCl (dnekTponur) Tabcupuaa TUAPOJMHAMUKACH aHUKJIAHTaHA,
spUTMaNIapAa CTPYKTypajdaHUIl »xapa¢Hu HadakaT BoaopojJ Oornap xucoOwura,
Oasiky Kywin TuApooO TabcupiamryB OKuHOATHAA XaM BYXYAra KETUIIIH
MYMKUHJIUTH ~ KypcaTuiaau, Oy KOMIUIEKCIAp XOCHJI Oynum  sxkapaéHUHU
TYLIyHTUpHIIra épaam Oepaau

7. ®apmakonoruk TaxkpuoOanap Hatmwkacuaa saru onuaradn [ KMAT:ACK
komriekcn (I'JIAC) wHTepdepoH MHIYKIMSUIAIN, SKKOJI aHTUIKCCYIATHB,
SUUTUFJIAHUIITA KapIy, sipa OWTUPHIN XYCYCHSATIApWra dSra SKaHJIWTHHUA Ba Iy
Owian Oupra opraHu3mra 3axapiau Tabcup dtMaciauru, ['JIAC HUHT TepaneBTHK
uaaekcu (LHso/Ellsg)) TKMAT wunnexkcugan 4 wmapra, ACK nman 52 mapra
IOKOpUITUTH, 3axapiaiuk kypcatknuu ACK ra HucOGatan 6 mapta kamury, 10 Ba
25Mr/kr no3anapia ymly komruieke mpoiudepatuB tabcupu O0yVitmya ACK man 2
MapTa YCTYHJIUTH WIK OOp aHWKJIaHUO, ymiOy KOMIUIEKC acocuia SUUIMFIaHUIIra
KapIIu JOPU BOCUTACH SIPATHUIITA acOC OYIIH.

8. TJIAC cyOcrannusicu Ba TaOJeTKa JOpH IIAKIXM Y4yyH BakruHuammk
(dapmakories Makosacu, Tabnetka (0,05 r) qopy MIAKIUHU OJUII TEXHOJIOTHSIIAPU
Joluxanapu xamjia TabJETKAaHUHT TaXpuOa MapTUIACH UILUIA0 YUKWIIA. TOIIKEHT
maxpugaru 3 Ta KIMHMK Myaccacala KIMHUK CHHOBIAp MyBadQakusTiv
YTKa3uInO, CHHOB HATIDKaJapy XMCOOOTIApH HIUIAd YMKAPHINra PyXCaT OJIHII
yayH ¥3P CCB uunr JIBTTCHKBbBra takanm stinmn. Y3P CCB ®apmakonorus
KYMHUTa KEHTAIIMHUHT Kapopura kKypa THOOMET amanuéruaa KyJijamra pyxcar
oeprIn.
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HAYYHBINA COBET 14.07.2016.K/B/T.13.01 TP HHCTUTYTE
BUOOPI'AHUYECKON XUMHUU U HALTITUOHAJIBHOM
YHUBEPCUTETE Y3BEKUCTAHA MO MPUCYKJIEHUIO YYEHON
CTEIIEHU JOKTOPA HAYK

UHCTUTYT BUOOPI AHUYECKOMN XUMHNH

I'A®YPOB MAXMY/’KOH BAKHEBHUY

CHUHTE3 U BBISIBJIEHUE BUOJIOT MYECKON AKTUBHOCTH
INPON3BOJHBIX AJIKAJIONJI0OB U TPUTEPIIEHONI0OB
OJIEAHAHOI'O PAJA (ITTMIAPPU3NHOBAS KUCJIOTA)

02.00.10 - Buooprannveckasi XuMus
(XMMHMYeCKHe HAYKH)

ABTOPE®EPAT JJOKTOPCKOM JUCCEPTAIIUA

r.Tamkent — 2016 roxa



Tema IOKTOPCKON JuMccepTalMM 3aperucTpUpPoOBaHa B BeIciieH aTTrecTalMOHHOM
komuccuu npu Kadunere Munucrpos Pecnyoinku Y3oexkucran 3a 30.09.2014/B2014.5.K72

JlokTopckas auccepTanys BhIMoIHeHa B MHCTUTYTe OMOOPraHnYeCKOH XUMHUH.

ABTopedepaT aumccepTallid Ha Tpex sA3bIkax (Y30C€KCKWM, PYCCKHH, aHTIHMHCKHIA)
pa3menieH Ha BeO-cTpanmie Hayunoro cosera mno azapecy (http://ss.biochem.uz) wu
Hudopmanronno-odpasoBarenbHoM mopraie «ZiyoNety»o agpecy Www.ziyonet.uz

Hay4Hblii KOHCYJIbTAHT HanumoB Jlappanbexk Hurmanosuu

JOKTOP XMMUYECKHUX HAyK, podeccop
OduuuanbHbie ONMOHEHTHI MagasinoB Cauamyxrap MakcynoBuy
JOKTOpP XUMHUYECKUX HayK, Ipodeccop

Pamaszanos Hypmypon llepanneBnu
JIOKTOP XMMHAYECKHUX HAyK, CTApPIIMM HAYHBINA COTPYIHHUK

A0xymrykypos AuBap Kaduposuu
JOKTOp XUMHUYECKUX HayK, Ipodeccop

Be)lymaﬂ opranmsanusi TanmkeHTCKHII XHMHKO-TEXHOJ0THYeCKUM HHCTUTYT

3amuTa COCTOUTCS « »HOs10pst 2016 1. B yacoB Ha 3acenaHuu Hayunoro
coBera 14.07.2016.K.B.T.13.01 nmpu HMuHcTHTyTEe OMOOpraHmueckoi xumuu W HamwoHaabsHOM
VYuusepcurere PY3 no agpecy: 100125, r. Tamkent, yin. Mupso Yuyroeka, 83. Ten. 262 35 40,

daxkc (99871) 262 70 63, e-mail: asrarovs4@mail.ru
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BBE/IEHUE (aHHOTALMS IOKTOPCKOM JUCCEPTALMHI)

AKTYyaJIbHOCTh " BOCTPEOOBAHHOCTD TeMbI AUCCEePTAIMH.
BricokordpexTuBHbIE 00paTUMble WHTHOMTOPHI alleTHIXOJUHACTEpa3bl (AXDI)
MIMPOKO TMPUMEHSIIOTCS B MHpEe TpH OTpaBieHuu (HochopopraHuuecKuMu
NeCTUIUMAAMU M TPU JICUEHUU TaKuX OOJe3HeW, Kak CHUHApPOM AublrerdmMepa,
MUACTEHUS, TJIayKoma, Mapanudy, nape3. B CBsI3M ¢ 3TUM cO34aHUE BBICOKO-
3¢ (PeKTUBHBIX 00pAaTUMBIX UHTHOUTOPOB AXD [JIs1 MPUMEHEHUsI B TEpanuu MNpu
pPa3IMYHBIX MATOJOTUSAX LIEHTPAJbHOM HEPBHOW CHUCTEMBI, MOHMCK CpEId HHX
MpernapaToB aHTHIOTHOTO JEUCTBUSA, XUMUYECKUS MOAU(UKAIUS (papMaKoOHOB, a
TaKK€ CO3/JaHHME MAaJOJI03HBIX BOJOPACTBOPUMBIX IpENapaToB, OO0JIaTAIOLINX
IIMPOKUM  TEPANeBTUYECKUM HMHJEKCOM C  HUCIOJIb30BAHUEM  KOMILIEKCO-
00pa3yromux BEIIECTB, SIBISETCS BAKHOM MPOOJIEMOI CETOHSIITHETO JTHS.

C npuobOpereHHEeM HE3WBHCHUMOCTH Y30€KHCTaHAa OpraHu3alus Hay4dHO-
HCCIIEIOBATENIbCKUX PpabOT MO CO3JaHUI0 MajloJI03HBIX, 3()(EKTUBHBIX JEKapCT-
BEHHBIX CPEACTB W3 MECTHOIO PACTUTEIBHOTO CBHIPbS JUIA TEpallud Ppsjia
3a00JIeBaHUH, a TaKKe MPOBEJCHHbIEC PACIIUPEHHbIE MEPOIPUATHS M0 obecrede-
HUIO HAacCeJEHUs KAaYECTBEHHBIMU JIEKAPCTBEHHBIMU IPENAPAaTaMUH Ha BBICOKOM
YPOBHE TMpHUBEIM K OIpeneieHHbIM ycnexaM. [Ipm 3ToM 0COOEHHO BaXKHO
OTMETHTh HCCIEAOBAHMS [0 CO3JaHUIO MAJOJO3HBIX, BOJAOPACTBOPHUMBIX
JIEKapCTBEHHBIX POPM (apMaKOHOB Ha OCHOBE MNIMLUPpU3HHOBOI Kuciotel (I'K) u
€€ HEKOTOPBIX MPOU3BOJHBIX, O0JAJAIONINX HMIMPOKUM CIEKTPOM JIEUCTBHS U IO
BHEJIPEHUIO UX B MEAUIIMHCKYIO TPAKTHUKY.

B macrosmee Bpemsa Ha ocHoBe [K Meromom MonekymnspHOro
KalCyJUPOBAaHUS TMOJY4YEHbl KOMIUIEKCHl pa3JIMYHBIX TPYAHOPACTBOPUMBIX
(apMakoHOB, IpH 3TOM TpeOyemblii 3PPeKT ObUT JOCTUTHYT MPU OYEHb MAJIbIX
no3ax (apmakoHa. DTOT MeTOJ cyuTaercss Hanbonee 3(PPEeKTUBHBIM CIOCOOOM
CHUKEHUS TOOOYHBIX JEHCTBUN MHOTHX JIEKAPCTBEHHBIX CPeCTB, HAa ocHOBe ['K u
€€ MPOM3BOJHBIX CO3/IAOTCS M BHEIPSIOTCS B MPAKTUKY MPOTUBOBOCHAIUTEIIBHBIE
CpeICTBa, MpenapaTbl NMPOTUB CHHAPOMA MNPUOOPETEHHOrO HMMMYHOJe(pUIuUTA,
paKka KOXKHU M JKely/lKa, MaJIOAO3HbIE BOJOPACTBOPUMBIE Ipenaparsl ¢ MHAPOKUM
TepaneBTHYeCKUM uHAEKcOM. I[IpoBoauMble wHccienoBaHus B AToW oOjacTu
SIBJISIETCS aKTyabHOM 3a/1aueld OMOOpraHMYeCKON XUMHUHU U METUIIUHEL..

JlaHHOE JMCCEPTAlMOHHOE MCCJIENOBAHME B OIPENEIEHHON CTENEeHU
HaIpaBJ€HO J/JIA  BBIIOJHEHMS 3a1ad, npeaycMoTpeHHbIXx IlocraHoBieHHEM
[Ipesunenta Pecriyonuku Y36ekucran ot 14 uronst 2006 r. Ne [1I1-416 «O mepax
M0 TOAJEPKKE OTEYECTBEHHBIX IPOU3BOJUTENEH JIEKAPCTBEHHBIX CPEACTB U
U3JIeTUi MEIUIIMHCKOTO Ha3HAYCHUS», & TAK)KE IPYTUMU HOPMATUBHO-TIPABOBBIMU
JOKYMEHTaMU, IPUHATHIMU B JaHHOU cepe.

CooTBeTcTBHE MCCJICAOBAHUSI TNPUOPUTETHHIMU  HANPABJICHUSIMU
pa3BuTUsT Hayku M TexHoJjoruii PecnyOauku. JlanHOoe wuccnenoBaHue
BBIIIOJIHEHO B COOTBETCTBUHU C MPUOPUTETHBIMU HAIPABICHUSAMU Pa3BUTHS HAyKH
u TexHojoruit Pecryomuku VI. «Meauiuaa u - papMaxosiorus.
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O030p MeXAYHAPOAHBIX HAYYHBIX HCCJIEIOBAHMHA 1O  TeMme
aucceprannu. HayuyHble McciieoBaHUs, HAPABJICHHbIE HA U3YyYEHUE CTPOCHMUS
AXD, mouck 0OpaTUMBIX KOHKYPEHTHBIX MHTMOUTOPOB, CO3/IaHHE MAaJIOJ03HBIX
npernaparoB IIMPOKOrO CIEKTpa JedcTBUs MyTéM MoauduKanuu ¢GapMaKOHOB
IIPOBOJISATCS B BEIYIIMX HAYYHBIX LIEHTPAX U BBICHIUX YUYEOHBIX 3aBEJCHUSX MHUPA,
B TOM uwucie WHCTUTYT 53JIEMEHTOOPraHWYECKUX COeAuHEeHHM, WHCTUTYT
ABOJIIOIMOHHON (pu3moniornt u Ouoxumuu, WHCTUTYTBI OpPraHUYECKONH XUMHH
Yoéer 1 Hoocubupcka (Poccus), Weizmann Institute of Science (M3paunis),
National Institute o Radiological Sciences (Amonmsi), Institute of Clinical
Pharmacology, Universitdt Wiirzburg (I'epmanus), Stanford University, National
Institutes of Health (CIIA), University of Cambridge, University of Oxford
(Benmukopuranwmst), Shanghai Institute of Materia Medica (Kwuraii), Australian
National University (ABctpanusi), WHCTUTYT OHOOPTaHUYCCKOW  XUMHH
(V36ekucran), HattmonanbHblil YHUBEpCUTET Y30€KHUCTaHA.

B pesynbrare wuccieqoBaHUMM NPOBEAEHHBIX B MHUPE IO OIPEACIICHUIO
ctpoeHre AXD, MOUCKYy €€ 00paTUMbIX KOHKYPEHTHBIX HHTMOUTOPOB, pa3paboTKe
METOJIOB JMAarHOCTUKM U JIEUEHUS TaKUX HEPBHBIX 3a00JieBaHUM, Kak O0JIe3Hb
Anpureitmepa, IlapknHCOHAa U MUACTEHUS M CO3JIaHUIO MaJIOJO3HBIX IMPENapaToB
LIMPOKOIr0 CHEKTpa AEHCTBUS MOJY4YEH psAJ HAYYHBIX PE3YJIBTATOB, B TOM YHCIIE:
YCTAaHOBJICHO CTPOEHHE aKTHUBHOro ueHTpa AXD, KOTOpBIA COCTOMT HU3 3
OCHOBHBIX ()ParMeHTOB: KaTAJIMUTHYECKOW TPUaJbl OKCHAHHMOHHOIO U aHHOHHOTO
LEHTPOB, KOTOPBIE HEMOCPEACTBEHHO YYACTBYIOT B THAPOJIM3€ allETUIXOJUHA
(Weizmann Institute of Science, M3pawmnp; Australian National University);
MOKa3aHO,  HKCIOJb30BaHWE  A(PPEKTUBHBIX  KOHKYPEHTHBIX  OOpaTHUMBIX
uHruoutopoB AX9 B Tepanuu 6osie3Hn AnbureiiMepa, [lapkuHcOHa 1 MUACTEHUN
naéT 3(h(PeKTUBHBIE pe3ynbTaThl; IpenapaT HUBAIUH (TajaHTaMuH )(«CaHOKEMUD,
Agsctpus), Takpun (noneneswn) (Food and Drug Administration, CIIA) mpoiias
BCE€ MCHBITAHUS, PAa3pELICHB] K IPUMEHEHHUIO B ITPAKTHUKE; SNITACTUTMUH, I'YIIEP3HH,
BEJIHAKPUH PETUCTPUPOBAHBI B KauecTBE HMHruOUTOpoB AXD, obmagaroumx
MOTEHIUAIBHBIM ~ TEPANEBTUYECKUM JIEUCTBUEM TIPH JIEYEHUU CHUHApPOMA
Anpureiimepa  (Food and Drug Administration); mnoaydeHbl KjaTpaTHbIC
KOMIUIEKCHI THIUppU3nHOBOr KuciaoTsl (I'K), ¢ pa3nnyHbIMH MCUXOTPOIHBIMH,
KapAUOTPONHBIMH, IPOTUBOBOCHAIUTEIBHBIMA ¥ TOPMOHAJIBHBIMU IIpenapaTaMu
U YCTAaHOBJIEHO, TpeOyembld 3(hdext O AOCTUTHYT mpu 17-THKpaTHOM
yMEHbLIEHUU conepkaHus (¢apmakoHa B kiarpate (Yumckuit MHCTUTYT
OpraHUYeCKON XUMUN).

B mupe BemyTcs HWCClenoBaHUS MO M3Y4YEHUIO cTpoeHne AXD, MOUCKY €€
00OpaTUMBIX KOHKYPEHTHBIX WHTHOUTOPOB, MO CO3JaHHUIO0 BHICOKOA(D(PEKTUBHBIX,
MaJIOJIO3HBIX MPENapaTroB, B CIEAYIONIMX MPUOPUTETHBIX HAMPABJICHUSIX: MOUCK
npernapaToB  aHTUAOTHOIO  ACMCTBUS  Cpeld OOpaTUMBIX  KOHKYPEHTHBIX
uHrnouTopoB AX0J; xumudeckas Moaudukaus GapMakoHOB, CO3JaHUE MaJIO-

! Hayumo-ncce1oBaTeIbckie KOMMEHTapHH 10 TeMe TUCCEPTaMOHHOM PaGoTh pa3pabOTaHbI PHBEICHHBIM
JaHHBIM B HCTOYHHKAX WWW.Sciencedirect.com, https://www.researchgate.net,
https://www.ncbi.nIm.nih.gov/pmc/articles u paspabotaHbl Ha OCHOBaHHIA APYTHX HCTOYHUKOB.
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JO3HBIX, BOJOPACTBOPUMBIX IMPENapaToB C IIMPOKUM TEPareBTUICCKUM
MHJEKCOM C MOMOUIBI0 KOMILIEKCOOOPa3yIOIINX BEIECTB.

CreneHb M3y4YeHHOCTH MNPoOJeMbl. MHOTUMHU 3apyOeKHBIMU YUEHBIMU:
A.IlLBbpectkunsiv, M.S.Muxensconom, B.M.Poszenraprom, M.N.KaGaunukowm,
H.A.JlomaakunpiM, Silman 1., Sussman J.I.,, Soreq H., Seidman S., Zhang Y.
IIPOBEJICHbI HCCIEOBAaHUSl IO OINPEACICHUIO CTPOCHHS aKTHUBHOTO IIEHTpa H
MOJIEKYJIIpDHOTO MexaHu3Ma JedctBus AXD, OCYHISCTBISIOMEH T'HAPOJIN3
HelipoMeanaTopa - aleTWIXOJIWHA, MO CO3JaHHI0 MANOAO03HBIX 3(PPEKTUBHBIX
MpenapaToB MPUMEHSIEMBIX TIPH TEPAUK OOJE3HEH, CBI3aHHBIX C KATATUTUICCKON
akTuBHOCThIO AXD. OHHM TOKa3ald, YTO AHTUXOJIMHAICTEPA3HBIC TIPEIapaThl
dochopoprannueckoit nmpuposl (GOC) 3aaMMaOT cocO0e MECTO, HEKOTOpPHIE U3
HUX (Takwe, Kak apMmuH, (ocdakos) UCHONB3YIOTCS B MEIUIIMHE B KauyeCTBE
JEKapCTBEHHBIX  CPEACTB,  JpPYrHe K€  TPUMEHSIOTCI B KauyecTBe
BBICOKO?(P(EKTUBHBIX MHCEKTULHIOB. Takxke Obula MOJYEPKHYTAa BO3MOMXKHOCTD
UCTIONIb30BaHUsI ~ A(G(EKTUBHBIX  OOpaTUMbBIX  HUHTUOMTOPOB  AXD  mpu
npoduinaktuke otpasieHuss ®OCamu. YcraHoBieHa BbIcOoKas 3()PEKTUBHOCTH
MIpUMEHEHUsT 00paTUMBbIX HHTUOMTOPOB AXD B Tepamnuu 0oJie3HH AJblreimMepa.

Jlo HacTOSIIEro BpeMEHH MOJIYyYeHbI KOMIUJIEKCHI KUCIBIX U JBOMHBIX COJICH
'K ¢ paznuuHbIMU OMOTEHHBIMU METAJUIAMHU, HUX CIOXKHBIC A(UPBI U P APYTUX
MIPOU3BOHBIX, UCCIIEOBaHAa WX Ouosnorumyeckas akTuBHOCTh (TonctuxoB I'.A.,
bantuna JILA., Sasaki J.,, Morita T., Yamamoto K. Soltesz J.).
KommekcooOpa3zytomue cBoiictBa 'K ¢ npumeHseMbiIMM B MEIUIIMHCKON
MpaKTHUKE TMperapaTaMyd HCCIICIOBAaHBI C IICJIBI0 TIOBBINICHUS WX AKTUBHOCTH M
pacmMipeHusi MHACKCA JICYCHHS BCIEACTBUU S(PPEKTUBHOCTH MOJEKYISPHOTO
KancynupoBaHusi. OTMeueHo, uto Osarogapsi COMOOUIM3UPYIONIEH CIIOCOOHOCTH
18B-H-I'K u e€ comei, X KOMIUIEKCHI C TOYTH HEPACTBOPUMBIMH B BOJE
TUAPOKOPTU30HOM,  TPEAHHM30JIOHOM,  YpaIMJIOM,  HUCTAaTHHOM  CTaju
BOJIOPACTBOPUMBIMK,  yTPAaTWUIM  HETaTUBHBIE  CBOMCTBA  HECTEPOUIHBIX
MPOTUBOBOCHIANIUTENBbHBIX TTpenapaToB (HIIBII).

B VY30ekucrane uccneqoBaHusl MO M3YYEHHIO aKTUBHOTO IIeHTpa AXD u
moucky €€ dS(PGEeKTUBHBIX HWHTHOUTOPOB MPOBOAMINCH T0OJ] PYKOBOJCTBOM
A.C.CanpikoBa u  A.A.AGnyBaxaboBa. McciemoBaHuss 1O  BBIACICHHUIO
TJIMIIUPPUZNHOBON  KHUCIOTHI- OCHOBHOTO KOMIIOHEHTa KOPHS COJIOJKH, TI0
CO37IaHUIO Ha OCHOBE €€ TIPOU3BOIHBIX 3P(PEKTUBHBIX JIEKAPCTBEHHBIX MPENapaToB
IITUPOKOTO TEpareBTUICCKOTO TEHCTBUS TIPOBOJIATCS HNuctutyte
OMoopraHnyecKor XUMHH, HCTUTYTe XUMHUU PACTUTEIBHBIX BEIIECTB, XUMHUKO-
(dhapMaIeBTHIYeCKOM HAy4YHO-HCCIIEA0BATEILCKOM MHCTUTYTE W B HamumoHambsHOM
VYHuepcurere Y30ekucTaHa.

OpHako, TOJIYYCHHE CYMPaMOJICKYJSIPHBIX KOMILJIEKCOB MOHOAMMOHHEBOH
comu Tinunuppu3nHoBoil kucinotel (MACI'K) ¢ dapmakonamu, uX CTPYyKTypa,
(UBUKO-XUMHUYECKHE CBOMCTBA M OMOJIOTHYECKAss aKTUBHOCTH MCCIICIOBAHBI MAJIo
Y B HEKOTOPBIX CITydasiX HECUCTEMHO.

[ToaToMy mpoBesieHUE UCCTAEAOBaHMM 1O MOUCKY 3D (PEKTUBHBIX 0OPATUMBIX
UHTHONTOPOB AXD aHTHIIOTHOTO JEHCTBUSA CPEIU CIIOXKHBIX 3(PUPOB METHUI- U
bennndochoHOBBIX  KHCIOT, CoAepXalmX (PparMeHTh  aJKajJoOuJI0OB U
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a30TCOepKAIIUX reTePOLMKINYECKUX COEIMHEHUI, o CO3/IaHUIO
JIEKAPCTBEHHBIX CPEJICTB IIUPOKOTO TEPANeBTUYECKOTO JEHCTBUA HAa OCHOBE
HEKOTOPBIX MpernapaToB, 00JaAAI0NINX MPOTUBOBOCHAIUTEILHON aKTUBHOCTBIO, C
I'K, e€ consimu u uaruburopamu AX3 nMeeT Hay4YHO-TIPaAKTUYECKOE 3HAUCHHE.

CBs3b TeMbl JHCCEPTANMY C IUIAHOM HAYYHO- UCCJIE0BATEIbCKUX PadoT
HAYYHO-UCCJIeI0BATEILCKUX Y4YPe:KIeHHil, IJe BbINOJHEHA JAUCCePTAIUSL.
JluccepTalluOHHOE  MCCIIEIOBAHUE  BBIMOJIHEHO B paMKax IUlaHa Hay4dHO-
HCCIIE/IOBATENILCKUX PA0OT, MPHUKIAJAHBIX M WHHOBAIIMOHHBIX MpoekToB MHcTHTyTA
ouoopranndeckoit xumun: ['HTIT 15-15 «Coznanue u paspaborka 3QpeKTUBHOTO
HECTEPOUJIHOTO  NPOTHUBOBOCHAJIMTENH-HOTO  CpPEACTBa, HE  00JaJaroIero
YIIBIIEPOTEHHBIM JICHCTBHEM Ha OCHOBE MECT-HOTO PAaCTUTEIHHOTO ChIpbs» (2003-
2005 rr.), A-10-108 «Cozmanme u  pa3paboTka  HECTEPOUIHOTO
MPOTUBOBOCTIAIUTENILHOTO  MpernapaTa HWHTPAHA3aJIbHOTO MPUME-HEHHsS U3
MECTHOI'O PaCTUTEIBHOTO Chipbs» (2006-2008 rr. ), ®A-A12-T175 «Pa3padoTka
TEXHOJOTMH  JIEKapCTBEHHbIX (OpM  IMPOTHUBOBOCHAIUTEIBHOIO  Ipernapara
«I'JTAC», MECTHOTO reMOCTaTUYEeCKOTo mpemnapara «[JunaruH» M reMocraThuka
s BHyTpuBeHHOro BBeneHust Jlarosun» (2009-2011 rr.), MDA-2012-6-3
«OcBoeHue TEXHOJIOTHH MOJIyYEHUs TabJIETOK HECTEPOUIHOTO
npotuBoBocnanuTenbHoro  npemapata [JIAC, mnpoBeneHue  KIMHUYECKUX
UCIIMTAaHUM MW BBIMYCK OMBITHBIX oOpasmoB» (2012-2013 rr.), Al11-T102
«Pa3paboTka ManoOg03HBIX BOJIOPACTBOPUMBIX, CYMPaMOJICKYJISIPHBIX KOMILIEKCOB
npennausononay (2012-2014 rr.), ®A-A11-T067 «Co3nanwe u pa3padboOTKa
TEXHOJOTHUH  TOJIy4eHHs CyOCTaHIIMM  aHTUXOJMHACTEPAa3HOro  Iperaparta
Jle3okcuneranaM W JIEKapCTBEHHOM (¢opmbl npemnapara [nunpen  ans
npodWIAKTUKY U JieueHus: muacteHum» (2015-2017 rr.).

Leabo mucciiel0BaHuil SABISETCA CO3JAaHUE JIEKAPCTBEHHBIX CPEICTB
IIMPOKOTO  TEPaleBTUYECKOr0  JECWCTBUS HA  OCHOBE  A30TCOJEpPIKaIINX
dbochopopranndeckux  00paTUMBIX ~ HHTHOMTOpOB  AXD,  objagaromux
AHTUJIOTHBIM JEMCTBHEM, U MPOTUBOBOCIIAIUTENBHBIMH MpenapaTaMu HEKOTOPBIX
MIPOU3BOJHBIX TIUIUPPUINHOBON KUCIIOTHI.

3aga4u MCCICAOBAHNS:

CUHTE3 PAJl CIOXKHBIX 2(upoB MeTuihochoHOBOM, METHITHOHOCHOHOBOM U
beHm1pochoOHOBBIX  KHCJIOT,  COJAEpXKAIIUX  OCTaTKH  a30TCOACPIKAIIUX
reTePOLMKINYECKUX BEIIECTB - MUIEpUINHA, MOP(OIUHA, TeKCaMEeTUICHUMUHA,
aHa0a3WHa, JTYNMUHUHA, STWIYNUHUHA, MOATBEPKACHUE MX CTPYKTYpPHl (U3HKO-
XUMHYECKUMH METOJIaMHU;

OTpe/eNICHNEe AaHTUXOJIUHAICTEPA3HBIX CBOMCTB CIOXHBIX d(DHUPOB W
3¢ (PEeKTUBHBIX OOPATUMBIX KOHKYPEHTHBIX UHTUOMTOPOB,;

npoBeieHre (PapMaKko-TOKCHKOJIOTHIECKUX IKCIIEPUMEHTOB U OTNpeelIiCHUE
AHTUJOTHBIX CBOMCTB BBISBICHHBIX A(()EKTUBHBIX KOHKYPEHTHBIX OOPaTHMBIX
uHrnouTOopoB AX0J;

BbiienieHre ['K B 4rcToM Bujie U3 rycTOro KOHIIEHTpaTa KOPHS COJIOIKH;

NOJlyY€HUE  CYNPaMOJEKYJISPHBIX KOMIUIEKCOB MOHOAMMOHHMIHOW U
MOHOKameBou cojie ['K ¢ mpeaHn3010H0M, 1€30KCUIIETAHUHOM, TaJJaHTAMHUHOM,
ornpejaeneHne ux GU3NKO-XMMHUYECKUX CBOUCTB;
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nojayyeHue KoMmiuiekcoB MoHoammonuitHOM (MACI'K), MoHoHaTpueBoi
(MHCT'K) u monoxkanueBoit (MKCI'K) coneii I'K ¢ camumunoroit (CK), anerw-
(ACK), nponumonun-(IICK) wu oyrupmwicammuuioBoit  (BCK) kucnoramu,
ornpeeneHue ux GU3NKO-XUMUYECKUX CBOMCTB;

OTpeJIeieHHe MPOTUBOBOCTAIIUTEIBHBIX M aHTUXOJMHACTEPA3HBIX CBOMCTB,
U3y4YCHHE BIMSHUS HA MHAYKIIMIO HHTEPPEPOHA MOITYUEHHBIXX KOMILIEKCOB;

CO37[aHie MPOTUBOBOCHAIMTENILHOIO JIEKAPCTBEHHOTO CPEICTBA HAa OCHOBE
HamOoJee aKTUBHOTO KOMIUIEKCA M €ro JeKapCTBEHHOH (opmbl; paszpaboTka
npoekToB Bpemennoit ®apmakomneiinoit crateu (BDC) na cyOcranmmio u
JEKapCTBEHHOM (OpMbI, JTa0OPaTOPHOTO pEryIaMeHTa, TIOJIYYCHHE OIBITHOU
NapTUH JIEKaApCTBEHHON (POPMBI.

B  kadectBe  o00bekTa  HcCJAEAOBAHMA  BBIOpaHBl  AJIKaJIOUJIbI,
a30TColepKallhe  TFETEPOLMKINYECKHE  COCAUHEHUSI M HX  CJOXKHBIE
docdopoprannueckue >¢ups, MACI'K, MHCI'K u MKCT'K, BCK, TICK, ACK,
CK, npegHu30J0H, [I€30KCUMETaHUH, TallaHTAMUH, HUX CYIPaMOJEKYJSPHbIE
KOMILJIEKCHI

IIpeameTrom wucciieqoBaHUsA SIBJSAIOTCA CHHTE3 CJIOXHBIX 3(UPOB
AJKaJIOUJ0B U a30TCOAEPKAIINX M€TEPOIMKIIOB; MOJYYEHUE CYNPAMOJICKYIISIPHBIX
komiiekcoB Ha ocHoBe 'K, MACI'K, MHCT'K, MKCTK, ux crpoeHnue, KuHeTHUKa
MHTUOMPOBAHUE XOJUHACTEPa3, H3YYEHHE MHTEPPEPOH UHAYLUPYIOUIYIO HU
MIPOTHUBOBOCTIAJIUTEIBHYIO AKTUBHOCTb.

Mertoabl ucciaenoBanus. B mpoBeAeHHBIX HCCIEIOBAHUAX HCIOJIb30BAHbBI
METO/Ibl OpPraHUYECKON W OMOOpPraHMYecKOW XUMHUHU ((puibTpanus, NEperoHkKa,
AKCTpaKIMs, THOPHUIIbHAS CYyIIKa), PU3UKO-XUMUYECKHE (BA3KOCTh) U (pr3nyeckue
(omTryeckast CIIEKTPOCKOTIHA), xpomaTorpaduueckue (TOHKOCIOMHAA,
KOJIOHOYHAs1, BEICOKO(D(PEKTUBHAS )KUIKOCTHAS).

Hay4yHasi HOBU3HA MCCJIEIOBAHUSA 3aKII0YAETCA B CJIECIYIOLIEM:

CHUHTE3UPOBAHBI COJIM U CJIOXKHBIE dPUPHl KOMIJIEMEHTAPHBIX K aKTUBHOMN
noBepxHoctd AXD MeTuin-, METWITHOH- H  (HeHWI()OCHOHOBBIX KHUCIOT,
COIEpKAIIUX  OCTaTKU  HEKOTOPhIX  aJKAJIOWJO0B W a30TCOAEPKAIIUX
reTePOIMKINYECKUX BelIecTB (TMunepuanHa, mMopdoianHa, TeKCaMeTUIICHUMUHA,
aHa0a3vHa, JTYITMHUHA, STTUITYTIHHUHA);

OTIpE/IeNICHO BO3HUKHOBEHHUE IMACTEPEOMEPHOTO aHU30XPOHHOTO 3 (eKTa B
cnektpe SIMP npou3BogHbIX METHITHOH(HOCHOHOBOM KUCIOTHI C IBYMs M Oojiee
ACHUMMETPUYECKUMHU IIEHTPaMHU;

BBISIBJIICHBI CHJIBHBIE O0OpaTUMbIE HHTUOUTOPHI (hepmerTa AXD;

OIpeJeNieHa 3aBUCUMOCTh AKTUBHOCTH OT CTPOEHUS BEUIECTB M aHTHUJIOTHAs
CBOMCTBa METUITHOH(POCPOHATOB;

MOJIyYEeHBI CYIMpaMoJIeKyJsipHble KoMmIuiekehl conet 'K ¢ addexkTuBHbIMU
oOpatumMpiMu  wHTHOUTOpaMu  AXD —  ankajloujgaMud  THAPOXJIOPHIIOM
ne3zokcunierannda (Ol I'X) u ranantaMuHa B pa3uyHbIX COOTHOIICHUSX;

nokazaHo, kommuiekc MACI'K u JIOIl T'X (2:1) oGnamaer BBICOKOM
AHTUXOJIMHACTEPA3HON aKTUBHOCTHIO Y MAJIOW TOKCHUYHOCTBIO;

B XOJ€ M3y4yeHHs TreieoOpa3oBaHUsl B BOJHOM Cpele MOJIyUYEeHHBIX
CynpaMoOJIeKyJIsipHbIX KoMIuiekcoB ['K u e€ conelt ompeneneHa KpuUTHUYECKas
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KOHIICHTpAIUsl MHUIICITIO00Pa30BaHus, MPEIOKEH MPEATIONAraeMblii MEXaHU3M
npoliecca;

BBISIBJICHO Katamutudeckoe aedctBue cosier 'K Ha ruaponn3z ACK u ero
aHaJIOT OB, MPEJJIOKEH TEOPETUUECKU BO3MOKHBIM MEXAHU3M MPOLIECCA;

ompejiesieHa  BBICOKAas ~ MHTepPepoH  MHAYUUpYIOIIas  aKTUBHOCTH
kommiekca MACIK u  ACK (4:1), Ha ocHOBE ero coslaH
npotuBoBocnanuTenbHbii npenapat [JIAC.

IIpakTHyecKkuMU pe3yJbTATAMH NCCJIEI0BAHUA SABJIAKOTCH:

Ha OCHOBE MPOBEICHHBIX UCCIEAOBAHUNA OOHAPYXKEHBI CHIIBHBIE 00OpaTUMBbIC
uHruouTopel  AXD B pamy  MeTWITHOH(OCHOHATOB  MHUNEpUIMHA U
reKCaMETUJICHUMWHA, YCTAHOBJICHBI UX  AQHTUJOTHBIE CBOICTBA MPOTHUB
bochopopraHIIECKuX S10B;

yctaHoBJieHo, 4To komiuiekc MACT'K u JIOIT I'X (2:1) nposiBiiieT BEICOKYIO
AHTHUXOJIMHACTEPA3HYI0 AKTUBHOCTh M HHU3KYK) TOKCHYHOCTh II0 CPAaBHEHUIO C
JOII I'X, 4ro SBWJIUCHL OCHOBOM [IJII Hadajla MCCIEAOBAHUN 110 CO3/IaHUIO
AHTHUXOJIMHACTEPA3HOIO MPENapaTa Ha OCHOBE TAHHOTO KOMILIEKCA,;

noka3ano, 4to komiiekc MKCI'K u Ilpegnauzomnona (9:1) B mo3e 2,5 u 5,0
MI/KT (conepkanue mpeanu3oiona cootBerctBeHHo 0,11 u 0,22mr/kr) obmamaer
PaBHYIO C IPEIHU30JIOHOM UMMYHOCYIIPECCUBHYIO aKTUBHOCTHIO B 7103¢ 10 MI/KT;

M0 pe3yibTaTaM HCCIEAOBAaHUSA THUAPOAMHAMUYECKUX CBOWCTB PacTBOPOB
cynpamoJiekyysipHbix koMmuiekcoB MACI'K ¢ BemectBaMu y KOTOPBIX JIOTUYECKH
Mensitores ctpykrypa (CK, ACK, IICK, bCK) npu pa3iuyHbIX COOTHOIICHUSIX,
BBICKA3aHO MPEAMNOJIOKEHUE O TOM, YTO MHPUYMHOM CTPYKTYpHPOBAHUS BOJbI
SIBJISIETCSA MepBOHAYATILHOE MHUIIEJTI000pa30BaHuE U HOCJIEYIOIIee
BO3HUKHOBEHHUE MCEBIONOJIUMEPHBIX CETOK;

CO3JaHHBIA HAa  OCHOBE MECTHOTO  ChIpbs,  BBICOKOA((EKTUBHOE
nexapctBenHoe cpenctBo (I'JIAC) MoxeT 3aMeHUTDH 3apyOekHbIE TIpenaparhl Npu
neyenuu OPBU.

JIOCTOBEPHOCTHh Pe3yJIbTATOB MCCJIEIOBAHUS IOJITBEPKIACTCA TEM, YTO
OHHM TOJYYEHbl C TPUMEHEHHUEM COBPEMEHHBIX (PU3UKO-XUMHUYECKUX METOJIOB
uccienoBannii. CTaTuCTUYECKYI0 OOpabOTKY IMOJYyYEHHBIX JaHHBIX IMPOBOIUIU
npu nomomn kputepuss CTbIOJEHTa C BBIYUCICHUEM TPAHUYHBIX 3HAYEHUU
JIOBEPUTEIBLHOIO MHTEpBaia CpeIHUX 3HaueHui. [loaTBepaeHrneM MOTy4eHHBIX
pe3yJbTAaTOB CIY>KAaT W SKCIEPTHHIE OLEHKW CHEIUATUCTOB, M MpaKTHYeCcKas
peanuzalus pe3yabTaToB UCCIeI0BaHUM, 00CYKIEHUE Pe3yJIbTaTOB UCCIEAOBAHUN
Ha pecnyOJUKAHCKUX W MEXKIYHAPOJAHBIX HAyYHBIX KOH(MEPEHIMSIX, a TaKkKe
MyOJIMKaIKs Pe3yJbTaTOB UCCIICIOBAHUI B PELIEH3UPYEMbIX HAYUYHBIX U3JIAHUSIX U
MOJTyYeHHE MaTeHTa.

Teopernueckas U NpPaKTHYECKasi  3HAYMMOCTh  Pe3yJIbTAaTOB
uccjaenoBanus. TeopeTuyeckas  3HAYMMOCTh  MOJYYEHHBIX  peE3yJbTaTOB
3aKJIF0OYAETCS B TOM, YTO NPOBEAEH CHCTEMATUYECKUM, HANpPaBICHHBIA CUHTE3
HOBBIX  (PocPopopraHUYECKUX COCNUHEHHA C PSIJIOM TEeTePOIUKINYECKUX
OCHOBAHHWM W aJKaJOWJIOB, BBIABICHA 3aKOHOMEPHOCTH H3MEHEHUS OOpaTUMOM
XOJIMHACTEPAa3HON aKTUBHOCTH B 3aBUCUMOCTHU OT U3MEHEHHUs rerepoaroma B P=0O
u P=S rpymnmax, a Takke OT YCIOXXHEHHS TeTePOIMKIMYECKOW YacTH MOJIEKYJIbI
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dbochopopraHnueckoro  WHTHOWTOpa,  BIEPBBIE  IOKa3aHa  BO3MOKHOCTh
bochopopraHnueckX KOHKYPEHTHBIX 00OpaTUMBIX UHTHOUTOPOB AXD 3alUIIATh
OT TOKCHYECKOro JiehcTBUs (OoCPOpOPraHuYECKUX 0B, MPEIT0KEH BO3MOKHBIN
MEXaHU3M TrejaeoOpa3oBaHus M CONIOOMIM3AIMK BOAHBIX pacTBopoB [K, eé
IIPOU3BOJIHBIX U CYIPaMOJIEKYJSPHBIX KOMIUIEKCOB, MPU 3TOM YCTAaHOBJIEHO, YTO
npolecc cooounu3anus cBsizad ¢ 3h(HEKTUBHBIM BKIIOUEHUEM HEPACTBOPUMBIX
KOMIIOHEHTOB B COCTaB MHUIEI 4Yepe3 oO0pa3oBaHUE CYIPaMOJIEKYISPHBIX
KOMIUIEKCOB ¢ MoJiekysaMu ['K u e€ nponssBogHbeimu.

[TpakTHyeckast 3HAUUMOCTD JUCCEPTAIIMOHHON PabOThI 3aKII0YAETCS B TOM,
YTO, BBIABJICHHBIE 3aKOHOMEPHOCTHM OCHOBOW I CO3/aHHS JIEKApPCTBEHHBIX
IIpenapaToB Ha OCHOBE METOAAa MOJIEKYJSPHOIO KallCyJIMpPOBAaHUS, U IMO3BOJIAIN
pa3pabotath 3¢ (EeKTUBHOE, MPOTUBOBOCHAIUTENBHOE JIEKAPCTBEHHOE CPEICTBO
['JIAC, w™anomo3Hble, BOAOpPAcCTBOpUMBbIE (OPMBI  AHTHUXOJIMHICTEPA3HOTO
npenapara JOII I'X u npeanuzonona.

BHeapenue pe3yiabTaToB HccienoBaHus. [lo pesynbrataM nccieaoBaHUN
aKTUBHOTO IIEHTpa (epMeHTa MO CO3JAaHUI0 MHTUOUTOpoB AXD, MpUMEHSEMbIX
IpU JICYCHUH HEPBHBIX Oo0Jie3HEH M MAaJoJI0O3HBIX NPernaparoB, 00JaArOIINX
LIIMPOKUM CIIEKTPOM JECHCTBHUSL:

noyiydeH nateHt Ha uzooperenue (Nel109, 28.03.94) naTeHTHOTO BEAOMCTBA
Ha xyopruapar O-uz00yTuii-O-2-/N-munepuani/u30nponuiMeTHITHOH(OoChOoHA-
Ta, 00Jaal0IU aHTUXOIMHACTEPAa3HOW aKTUBHOCTBIO. DTOT IMpenapar sBIsSeTCs
AHTUJOTOM M MOXET OBITh MCIIOJI30BAaH KAK CPEACTBO IS 3allUTH (hepMeHTa
AXD ot pochopopraHnveckux siI0B.

B pe3ynabTaTe NOpOBENEHHBIX HCCIEJOBAaHUM HA OCHOBE MECTHOIO
PaCTUTEIILHOTO CBIPbs pazpaboTaHa JIEKapCTBEHHAsI dbopma
npotuBoBocnanurenabHoro npemnapara ['JIAC. Jlng cyOcTaHUuu U JeKapCTBEHHOM
dopmbl  mpemapata [JIAC mnoaroroBieHa BcS HOPMATUBHO —TEXHUYECKAS
nokyMmeHTarusi (mpoektT BpemenHoil ¢dapmakonelHol cTaTbu, J1a0OPATOPHKH
perimament 14.10.2009) u nepenana B I'aBHOE ymnpaBicHHE KOHTPOJS KauyecTBa
JeKapcTBeHHBIX cpencTB U MeauimHckon TexHuku (I'YKKJICMT) MunuctepcTtBo
3apaBooxpanenus. [lo pemennto I[Ipesnanyma PapMakoIOTrMYECKOrO0 KOMUTETA
MUHHUCTEPCTBO 3[paBOOXPAHEHUSI TMpernapar pa3pelleH K NPUMEHEHHIO B
MEJIUIIMHCKOW TPAKTUKE W PEKOMEHAOBaH Uil pErucTpanuu (crpaBka
dapmaxkosoruueckoro komurera MunncTepcTBo 3apaBooxpanenus 29/03-1172 ot
14.10.2016). Ilpenapar I''TAC sBisercss 3aMEHHTEIEM JICKAPCTBEHHBIX CPEICTB
aHAJIOTUYHOIO IEMCTBUSI, UMIIOTUPYEMBIX U3 3apyOexka.

AnpobGauusi pe3yabTaTOB HCCJAeA0BAHMs. Pe3ynbTaTbl HCCICI0BAHUSA
J0JIOKEHbl W TPOLLIM ampobanuio Ha 12 koHdepeHuusx, B T.4.. HA Hay4dHOU
KOH(epeHLIHU MOJIOJIbIX YUEeHBIX MOCBsIIeHHON namatu akagemuka C.}O.FOnyco-

Ba (Tamkent, 2004), «Dapmanusagaa TabauM, GaH Ba UILIA0 YMKAPUITHUHT
nom3ap6 myammonapu» (Tamxkent, 2005, 2007), «Tabuuit xom aménap acocuia
JIOpM  BOCUTAJIAPUHUHT OJMHUIIM, TaxJIWIA Ba KYJJIAHUIIAATH IOTYKJIap»
(Tamkent, 2006), «CoBepiieHCTBOBAHUE B3aMMOCBSI3U OOpa30BaHUS M HAyKU B
XXI Beke u akTyaldbHbIe TMPOOJEMBI TOBBIIMICHUS KadecTBa TMOATOTOBKU
BHICOKOKBAIM(UIMPOBAHHBIX crermanictoBy (Unmkent, Kasaxcran, 2006), 7"
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International Symposium on the Chemistry of Natural Compounds. (Tashkent,
2007), na IV Cwe3ne wmukpoOmosioroB VY30ekucraHa (Tamkent 2008),
«AKTyalIbHbIE BOINPOCHI OOpa3oBaHUs, HAYKHM W MPOU3BOACTBA B (hapMalum»
(Tamkent, 2009), Bcepoccuiickoli KoH(EpEeHIIMH 1O OpPraHMYECKONW XHUMUH,
IIOCBSILLICHHOM 75-JIETUIO CO JIHS OCHOBaHMs MHCTUTYTa OPraHUYECKON XUMUU UM.
H.[A.3enmunckoro PAH (MockBa, Poccus, 2009), mexayHapoaHOW Hay4dHOU
KOH(EepeHIIMN «AKTyallbHble NPOOJIEMbl pPa3BUTHE OMOOPTAHMYECKOW XUMHH
(Tamxent 2010, 2013), «V36ekucTonna Tabumii OHMPHUKMATap KHUMECHHHMHT
puBOkH Ba kenaxarn» (Tamkent, 2016).

Ony0/MKOBAHHOCTH Pe3yJIbTATOB HccaenoBaHud. [lo Teme nuccepraiuu
onmyonukoBaHo Bcero 43 HayuHble paboTbl. M3 Hux 15 Hay4yHBIX cTated, B TOM
yrcne 3 B 3apyOexHbIX U 12 B pecryOIMKaHCKUX KypHaJlaX, peKOMEHIOBaHHBIX
Bricmielt arTecranmonHol Komuccuen PecryOnuku Y30ekucTan uisl MyOJIMKaIiuu
OCHOBHBIX Hay4YHBIX PE3yJIbTaTOB JOKTOPCKUX JUCCEPTALIMMA, MOTy4YeH | maTeHT Ha
MU300peTeHHE.

Crpykrypa u o0bem auccepramun. CTpyKTypa JUCCEPTALIMM COCTOUT W3
BBEJCHHUS, IIECTH TJIaB, 3aKJIIOYCHHS, CIHMCKAa HCIOJb30BAaHHOW JIMTEPATYPHI,
npwioxeHuit. O6beM nuccepTaru coctapisiet 190 cTpaHUIIbL.

OCHOBHOE COAEP XAHHUE JUCCEPTALIMHU

Bo BBegeHuM O0OOCHOBaHbBI aKTYaJbHOCTb W BOCTPEOOBAHHOCTH TEMBI
auccepTanuy, cQOpMyJIUpPOBaHbl 1€ U 33/ayd, a TakkKe OOBEKT U IpeIMET
UCCJIEIOBAHMS, IPUBEICHO COOTBETCTBUE  MCCIICOBAHUN  MIPHUOPUTETHBIM
HAIpaBJICHUSIM pa3BUTUS Hayku U TexHosoruid PecnyOnmuku VY30ekucraH,
U3JI0)KEHBl HaydyHas HOBU3HA M IIPAKTHYECKHE PE3YJNbTAThl MCCIECIOBAHUM,
00OCHOBaHbI JOCTOBEPHOCTh MOJYUYEHHBIX PE3YJIbTaTOB, PACKPHITA TEOpETHUECKAs]
Y TPaKTUYECKas 3HAYMMOCTh IIOJYYEHHBIX pE3yJbTaTOB, IPHUBEIAEH CIHUCOK
BHEJIPEHUI B TMPAKTUKY pE3YyJbTaTOB WCCIEAOBAHMM, JaHbl CBEACHUS 110
OMyOJIMKOBAaHHBIM pabOTaM U CTPYKTYpPE JUCCEPTALIMH.

B nepBoii rnaBe « CTpoeHHe KATAJIUTHYECKOI0 LEHTPAa XOJUHICTEepPas3bl.
Co31aHue MaJI0103HBIX NIPENapaToB » NPUBEACH aHAIU3 JTUTEPATYPHBIX JAHHBIX
O CTPOEHUM aKTUBHOW MOBEpXHOCTH AXD M MEXaHU3MY JACHCTBUS MHTHOUTOPOB,
CBeJIeHUs1 0 3a00JIEBaHMX, CBSI3aHHBIX C HapylieHneM QyHkuuu AXD — 0one3Hb
Anbureiimepa, MHUACTEHHMsI M TPUMEHSEMBIX NpPH HX JEUYEHHH I[pernaparax.
AHanu3y NUTEepaTypHbIX JTAHHBIX MO PUMEHEHHIO METOJIOB CYyNPaAMOJIEKYIISIPHON
XUMHM B CO3JaHMM MAaJOJO3HBIX IpEenaparoB, O OHOJIOTMYECKHX CBOMCTBAX
COEIMHEHUM, MPOSBISAIONIMX ce0s «X031€BaMMU» IMPU 00pa30BaHUU KOMILIEKCOB
THTIA «XO3IUH-TOCThY. Ha ocHOBe 0030pa crenaH BBIBOJ O BhIOOpE OOBEKTA IS
JTaHHOW PaOOTHI.

Bo Bropoii rnaBe agucceprauuu «Cunrte3 ¢ocdopopraHudecKux
UHTHOUTOPOB» OOCYXJICHBI MOJIYyYCHHUE CIOXKHBIX 3(UPOB METUI-, METUITHOH-,
benmwn- u GeHunITUOOOCPOHOBBIX KUCIOT, COJAEPHKAIIUX OCTATKH HEKOTOPHIX
a30TCOEpKAIIMX  TEeTEPOLMKINYECKUX  COCIMHEHMM W alKaJloOuAOB, U
MOATBEPKIEHUE UX CTPOCHUS PUBUKO-XUMUYECKUMH METOIAMHU.
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Cunte3 cnoxsbix 3¢upoB O-ankunmermndochonaToB, O-amKUIMETHII-
THOH(OCPOHATOB, COMEpKAIINE OCTATKU AJIKAJIOUOB U FeTEPOLUKINUECKUX a30T-
CoZepXKaluX TeTePOIUKIOB, TaKMX Kak MOpP(ONMH, NHUIEPUIUH TeKCaMETH-
JICHUMUH, aHa0a3uH, JYNUHHUH, SHIIYNHHUH, OCYIIECTBISIM MO CIEAYIOIIeH
cxeme:

HSC\P//X +R'OH E» HSC\P//X Ine: X=0, S; R= -C,H5 -C;H
r0” \Cl -Hel RO” \OR' o em, 'ZCSSP"IL Cytt,
R'= ?2H4— CH,CH(CHy-  CyH,— CH,CH(CHy)~ CH,CH(CHy)~

N N N N N
) o .o - O
G, H,- CH,CH(CH3) CH, CH,-

N N N N . % *JIJIfl 3THX aJIKAJIOHI0B
i I . | , N N noJiy4yeHbol MeTujgochonarsl n
A A MeTHITHOH(OCPOHATHI

O¢dupsr O-mknorekcuiipeHnIPpocHoHOBON KUCTOTHI MOJYUYEHO MO CIEAYIOMIEMY:

CeHs /0 +Et;N CeHs /O +Et;N C6H5\ /0
/P\ + C¢H{{OH ? \p< +ROH —m———>» /P\
- -HCl
Cl Cl C6H110/ Cl CeH,O OR

Crnoxunbie 3¢upbl O-ankmipeHunTnohochOHOBBIX KUCIOT C HEKOTOPHIMU
rETEPOLMKINYECKUMU aMUHOCTIUPTAMU MTOJIYYEHO IO CJIEAYIOIIEMY:

I'me: R=

CH ol
SN +HalR' Colls //0
P KHal P
N A Ny e
RO S—R i-CsHyy 1-CgHy3,
C2H4 (’jHZCH(CHZ;) CHZ CH2CH(CH3)
R'=

N N N N
OO0 CO o
P P N

CrpoeHne CHHTE3MPOBAHHBIX COCNMHEHUN NMOATBEPKAEHBI cnekrpamu K-,
[IMP- u wMacc-cieKkTpamu, ONpENETIEHbl HEKOTOpble (PUBUKO XUMHUYECKUE
KOHCTAHTBHI.

B  Tpereell  rnaBe  «AHTHXOJHMHICTEpPa3HAsh  AKTHBHOCTH  PsSX
MeTHJITHO(POCHOHATOB A30TCOACPKALUMX IeTEPOLUKINYECKHX COCAUHEHUN U
AJKAJIOMI0B»  OOCYXJEHbl  TOJyYEHHBIE  JIaHHbIE IO  OIpPEIEJICHHIO
AHTUXOJIMHACTEPA3HON  aKTUBHOCTH  CHHTE3MPOBAHHBIX  CIOXHBIX  3(QHUpOB
(GOCPOHOBBIX KHCIOT. AHTUXOJIMHACTEpa3Hash AKTUBHOCTb CHHTE3MPOBAHHBIX
COEMHEHUN ONMPEAEISUIM MO OTHOUIEHUIO K AlETHIXOJMHAICTEPA3€ SPUTPOLIMTOB
kpoBu denoBeka (AXD K.D.1.1.7.) ¢ ynenbHOM akTuBHOCTHIO 2,7 E/Mr wu
OyTupmiIxonuHacrepaze CbiBOpoTkr KkpoBu Jomamu (byXD K.®.1.1.8)) c
yACIbHON aKTUBHOCTHIO 29 E/Mmr.
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Cpean  3TUX  COEIWHEHUW  XJOpruapatel  MeTuiaTHoH(pochoHaTOB
Mop(hosIHa, TUNIEPUIUHA U TeKCAaMETHJICHUMIHA TPOSBIISUIA CTIENU(DUIHOCTD 10
oTHomIeHuto B AXD, UX JaHHbIE IPUBEICHBI B TabuIe 1.

[Tokazano, uro xmopruaparbl O-ankui-O-[N-(B-oxcusTramopdoauan)]-
metunTuoHpochonaror u  O-ankuia-O-[N-(B-oxcunpornuamMoppoauHmI ) [METHII-
THOH(POCHOHATOB  SBJIAIOTCA OOpPaTUMBIMH ~ HMHTHOUTOpaMU OOOUX  THUIIOB
XOJIMHACTEPaX CMEIIAHHOTO THIIA JCHCTBHSI.

[Mpu B3aumoneiictBuu  O-ankui-O-[N-(B-okcudTHIMOP D OTUHILT) [METHII-
trnoH(pochoHatoB ¢ AXD mnpu pacCMOTPEHWH HM3MEHEHMHM BenMnuunHbI K; ot
yanuHeHus: O-alKWIbHOTO pajuKalia HaOII0IaeTcs crepBa yCHIEHHE 00paTUMOn
WHTHOHMPYIOIEH aKTUBHOCTH TIpH Tiepexoie OT O-3THUIBHOTO MPOU3BOJAHOTO K
MPOMMWJILHOMY, 3aTeéM TIOCTEIICHHOE CHIDKEHHWE WHTHOWPYIONEH aKTHUBHOCTH.
Cpenn  metmitnoHpochoHatoB  N-B-oxcudTunmopdonmmaa  O-TIponmiibHOE
NPOU3BOAHOE SBISETCS HamOojee axkTUBHBIM. [Ipu B3amMoOJeHCTBHE 3THX
coenuHennii ¢ byXD Habmomaercs aHaJOrMYHas 3aBUCHUMOCTh W3MEHEHMUS
BenuuuHbI K; oT ynnunenns O-aakuibHOTO pajuKaia.

Taoauna 1
OoOpatumasi anTUXoJUHICTepa3Hast akTUBHOCTh XI' O-ankuiameruiaruon-gocponaros [K;
(M, x10°)] RO(CHs)P(S)OR"
K; AXD K; AXD
R R' AXD byX?D Ki byX5 R' AXD byXd | K;BbyXD
-CoHs 6,83 17 0,4 19,8 21,8 0,91
-C3Hy 0,59 0,27 2,19 cher— | 16,7 70 0,24
C,H,— CHg
Callg | b 2,18 139 0,016 (Nj 049 | 086 | 0,57
CsHuy ioj 7,76 - - © 10,4 4,45 2,34
i-
CaHo 6,7 7,2 0,93 3,9 9,5 0,41
-CoHs 0,3 (1,8)* 3,4(4,7) 0,09 5,55 51 1,09
-C3sHy 0,66(42,6) | 67,0(1,5) 0,01 1,24 2,15 0,58
?2"'4_ CHLCH—
CiHy | N 0,46(32,1) | 4,7(16,1) | 0,1 les | 022 | 039 0,57
CsHip O 0,56(20,6) | 1,5(10,1) 0,37 O 0,106 1,34 0,08
i-
CaH 1,95 1,2 1,625
-C,Hs 0,027 0,26 0,1
-CsHy CHCH— 0,065 0,037 1,76
N CHs
CaHo Q 0,031 0,26 0,12
CsHip 0,023 0,63 0,037
i-
CuHs 0,036 0,21 0,17
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O-ankwmi-O-[N-(B-okcudTrnmunepuuHI) [MeTHITHOH(OCPOHATHT  OKa3a-
JUCh KOHKYPEHTHbIMHU, MeTUATHOH(OchoHaThl N-B-OKCHUIpONUINUNIEpHUINHA
OKa3aJIMCh 0OPAaTUMBIMU MHTHOUTOpPAMHU CMEIIAHHOTO TUIA MO OTHOIIeHUI0 AXD
u ByXD (tabnuma 1). Ilpu B3aumoneiictBum O-ankmi-O-[N-(B-oxcuatunmnure-
puauHmI) IMeTunTHOHPOCPOoHaTOB ¢ AXD yanuHeHue O-alKUIBHOTO pajuKaia oT
ATWJIA 10 aMIJIa IPUBOAUT K CHMXKEHHUIO MHTHOMpYIOlIel akTUBHOCTU B 1,8 pa3sa,
TaKo€ HW3MEHEHUE CTPYKTYpbl KHUCIOPOJHBIX aHAJIOrOB JTUX COEIUHEHUU
OPUBOJUT K CHIDKCHHIO OOpaTUMOW HMHTUOHMpYyromed akTuBHOCTH B 11 pas.
AHamornyHass  3aKOHOMEPHOCTh  HM3MEHEHHS OOpaTMMOW  HMHTHOUPYIOIIEH
AKTUBHOCTH  OT  YMJIMHEHHS  QJIKWIBHOTO  pPaJMKala  COOTBETCTBYIOLIUX
METUATHOH(POCPOHATOB TpHU  B3amMmojielcTBuu ¢ byXD, mnpuBoautr K
JIBYXKPAaTHOMY YCUJICHHIO aKTUBHOCTHU. lIpu cpaBHEHUM NEUCTBUS KHUCIOPOIHBIX
aHaJIOTOB C TMOHOBBIMM IO OTHOLIEHUIO K AXD MOXKHO BHAETH, xjopruapar O-
TH-O-[N-(B-okcuaTmnmunepuaunami) IMeTuaTuoHpochonara B 6 pasz, O-
MpONMWIIbHOE TTPOU3BOHOE B 64,5 paza, O-OyrtunsHoe 69,8 paza aktuBHee. Takoe
CONIOCTAaBJICHUE JIEWCTBUA 3THX COCIMHEHUHN mpu AehcTBuU byXD BuAHO, 4TO
«THOHOBBIIY 3D(HEKT MPOSIBISIETCS TOJIBKO ISl 6oJiee THAPO(HOOHBIX COSTUHEHUH.
B nenom, «troHOBEINY 3 dekT Oosiee XxapakTepeH mpu B3aumojieicteun ¢ AX0J, u
WCCJIC/IOBAHHBIE COCMHEHUS TPOSBIISIIOT JIOBOJIBHO BBICOKYIO HM30MPATEIbHOCTh
nevictBus o otHomeHuo Kk AXD. CpapHenuem 3HaueHuil K; metundochonaron
N-B-okcusrTHinunepuuHa ¢ THOHOBBIMHM aHAJIOraMu IOKa3aHo, 4yTo 3ameHa P=0O
rpynnel Ha P=S B MolleKyJe JaHHOrO psijila HMHTHOUTOPOB TMPHUBEIO K
3HAYUTEITLHOMY BO3pacTaHuIo 3(P(HEKTUBHOCTH 0OPAaTUMON aHTUXOJIMHACTEPA3HON
AKTUBHOCTH.

Xnopruapatrel  O-ankumi-O-[N-(B-oxcunponunmumnepuIuHIT ) [METHITHOH -
dbochoHaToB MpOSBISIOT CIabyl0 aKTUBHOCTh 1O OTHomeHHI0 kK AXD B
cpaBHeHMHM ¢ aHajmoramu N-B-oxcudTunnunepuauHa. Kpome O-stun-O-[N-(B-
OKCHUTIPOTTMIITIUTICPUANHILT) [MeTUITHOH(POCPOHATa, OCTaNbHBIE  MPOU3BOJHBIC
MPOSIBIISIIOT OOJIBIITYIO CHEIU(UYHOCTD IEUCTBHS O OTHOIIEHUIO0 K AXD.

XJopruapatsl O-anknin-O-[N-(B-okcumponuireKcaMme THICHUMUHII ) |-
METUATHOH(POCPOHATOB OKa3aIHCh oOpaTuMbiMu HHTHOUTOpamMu AX3 u byXD c
SBHO BBIPAXXEHHBIM KOHKYPEHTHBIM XapakrtepoMm. HM3menenue pmuHbl O-
ATKWIBHOTO pajJuKaiga OT 3THJA 0 aMuja, HE MPUBOJUT K CYIIECTBEHHOMY
M3MEHECHHUIO aHTHUXOJIMHAICTEPA3HOM aKTUBHOCTHU IIPU MX B3aumonencTeun ¢ AX0O.
B »stom pagy O-mponwibHOE — MPOM3BOAHOE  00JIalaeT  HaWMEHbIIEH
MHTUOMpYytouel akTUBHOCTHIO. [Ipu B3aumoneiicteun ¢ byX9 xnopruapatos O-
ankui-O-[N-(B-okcunponuirekcaMe THICHUMAHWIT) [METHITHOH()OCHOHATOB, ITH
coeuHEeHUs, Kpome O-IpOoNuIbHOTO MPOU3BOJHOIO, TMPOSBIAIOT  Cla0yro
MHTUOMPYIOUIYI0 aKTUBHOCTh, uyeM 10 oTHoweHuto k AXD. ComocraBieHue
BenmuuH K; mo otHomenunio k AXD u byXD moka3zano, 4ro GOJIBIIMHCTBO 3TUX
coenuHeHnit ciennpuanan kK AX0.

[Ipu comnocraBneHnu 3HaYeHUd K; 3TUX COEIMHEHHM C METUIITHOH-
dbochonaramu nunepuauHa ¥ MOpP(GOIMHA BHUIHO, YTO IeKCaMETHJICHHMHHOBBIC
MPOU3BOIHBIC SIBJISIOTCS OOJiee aKTUBHBIMH OOpaTUMbIMU HHTHOUTOpamMu AXD.
[Tpruem O-3trit-O-[N-(B-oxcunponuiarekcaMe THICHUMHHII ) [METHATHOH(OC-
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donar mo cBoelt 0OpaTUMON HHTHOUPYIOIIEH AaKTHUBHOCTH MPEBOCXOIUT
COOTBETCTBYIOIIEE MHUIEPUINHOBOE MPOM3BOAHOE Ooiiee, ueM B 205 pa3. Takum
obpaszom, xyopruaparbl  O-ankuia-O-[N-(B-okcunponuirekcaMeTHIACHUMAHIII) |-
METUJITHOH(POCPOHATOB ~ OKa3aIUCh  BBICOKOA(P(DEKTUBHBIMH  OOpaTUMBIMU
KOHKYPEHTHBIMH HHTUOuTOpamMu A XD, MPEeBOCXOASAIIMMU MO CBOEMY JEHCTBUIO
BCE aHAJIOTH B ATOM KJIacCe COCTMHEHUH.

06[96177’11/{]1/[61}1 AHMUXOIUHICMEPAZHAA AKMUBHOCNb )UlOpZM@pCZWlOG O-smun-
MemuﬂmMOquocqbouamoe, CO()@pOfCClWMX ocmamku ajiKaiouodos u cemepoyuKkilos

Jlanable 0 0OpaTUMOW WHTHOWpYIOIIEH aKTUBHOCTH XJyopruapato O-
stunMeTmITuoHGocPonatoB  N-B-okcudtun- u  N-f-OKCHUNIPONHUIAMUHOB,
JYTIMHWHA, STIUIYTIMHUHA TPUBEICHBI B TaOIUIE 2.

Taoauma 2
O0paTnmasi aHTHXO0JHUHICTEPA3HAS AKTUBHOCTD XJOPruaparos O-
yruamernatuondocdonaros [Ki-10° (M)] C,HsO(CH3)P(S)O-R'-R
R R’ AXD byXD5 R’ AXD byXD>
MOPGOIMHIIT -C,oHy- 6,8 17 -CH(CH3)CH,- 19,8 2,2
MUTIEPUINIT -CoHy- 0,5 3,4 -CH(CH3)CH,- 55 51
reKcaMeTHIIEHUMUHIIT -CH(CH3)CH,- 0,03 0,26
aHa0a3HIIT -CoHy- 19 2,7 -CH(CH3)CH,- 3,8 2,4
JTYyTUHUI -CH,- 20,0 6,6
SMUTYTTHHIIT -CHo,- 22,0 4,0

[TpuBeneHHbIE JaHHBIE TMOKAa3bIBA€T, 4YTO B pAxy N-B-OKCHATHIBHBIX
aHaJIoOroB Haubosjee aKTUBHBIM OOpaTUMBIM HMHruoOuTopoM AXD sBIgeTCS
NUIEPUIUHOBOE TMPOU3BOIHOE, NPEBOCXOsiiee MOp(OJMHOBBIA aHajor Ooiiee
yem 20 pa3. BBeaeHue NUPHUINUIBHOTO 3aMECTHUTENS B O-IIOJIOKEHUE IMUINIEPUAU-
HOBOTO IMKJAa TakXe TMPUBOJUT K CHIDKEHUIO O0paTuMoil HHruOupyromei
aKTUBHOCTHU. [lepexos Kk OUIMKINYECKUM COEIMHEHUSIM — IPOU3BOJIHBIE JTYITMHUHA
YW OIUTYyNUHUHA CHUXKAIOT 1O CPAaBHEHHIO C MHUIEPUIMHOBBIM aHAJIOrOM
MHTUOMpYIoLyto akTUBHOCTh 70 pa3. B ciayuyae O-stunmeruntruondocdonaroB N-
B-OKCUNPONMMIAMMHOB ~ MEpPEXOJl OT MHUIEPUIUHOBOTO  MPOU3BOJHOIO K
reKCaMETUJIEHOBOMY COIIPOBOXKIAETCS YCHJIEHHEM OOpaTUMOW WHTHOMpYIOUIEH
AKTUBHOCTH 10 OTHOIIEHUIO K AXD Oonee, ueMm B 180 pas. [Tpuuem O-31min-O-[N-
(B-oxcumponuarekcaMmeTHiIcH ) IMeTUITHOH(GOCPOHAT caMOe aKTUBHOE M SIBJISCTCS
n30upaTenbHbIM 00paTUMbIM HHTHOUTOpOM AXD.

Ipogunrakmuueckoe oeticmsue oopamumvix uneubumopos AX23

[TpodunakTuyeckoe NEeUCTBUE Oonee AKTHUBHBIX HEKOTOPBIX
METUATHOH(POCPOHATOB MHIMEPUJIMHA, TPU CPABHCHHMH C TaJlAHTAMHUHOM
(LDsy=16MI/KT) OT TOKCHYECKOIrO JEHCTBHS apMHHOM OBbLI OIpeaesieH K.0.H.
["."M.Baii30yprom (tabdauma 3).
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Tadauuna 3
IMpodunakTuyeckoe geiicTBue METUITHOHGOCHOHATOB OT JAeCTBUS APMHUHA

RO(CH5)P(S)OCH(R)CHs N )

No R R' LDsg mr/kr Ho3a Koadduuent npodunaktuku
1 CsHy H 2000 1/8LDsg 2,33+0,42
2 CsHg H 690 1/8LDs 2,00+0,17
3 i-C4Hg CHs3 125 1AL Dsg 2,31+0,48
1A LDsgg 1,68+0,32
4 I'amanTamun 16 1/4LD50 1’5 ]:|:0,74

Kak, BUAHO M3 3THX MaHHBIX BCE TPU METHITHOH(GOCHOHATA MO CBOEMY
3aUTHOMY 3(h(PEeKTy MPEBOCXOIAT rajdaHTaMU U MOTYT OBITh PEKOMEHIOBAaHbI B
KaueCTBE aHTUXOJIMHACTEPA3HOTO IIpenapara.

B 4eTBEPTON rJiaBe «CYynpamoJieKyJIsipHbIe KOMILIEKChI
rJIMUMPPU3MHOBONH KHCJIOTHI M €€ coJsiei» OOCYXIEHbl pe3yibTaThl aHAIM3a
¢busuko-xumuuecknx cBoMcTB ['K u e€ coneil 1 KOMIUIEKCOB, BIUSHUE MPUPOJIbI
B3aUMOJCUCTBUA «XO3AMH-TOCTh», cTpoeHre komiuiekca MACI'K u ACK, ero
(dapmakosjoruyeckas  akTUBHOCTb,  pe3yJbTaThl  IMpolecca  MOJyYCHHS
nekapcTBeHHOU (popMbl B Buje Tabsetok npenapara ['JIAC.

N3BectHO, uTo ['K 1 €€ BogOopacTBOpUMBIE COJIM O0JaJal0T CIIOCOOHOCTHIO
COJIIOOMIM3AIIMN TPYAHO PACTBOPUMBIX JIEKAPCTBEHHBIX MpemnapaToB. Takxke B
auTepaType MpuBeIeHbI cBeleHus: 0 ToM, uto 'K u e€ nmpousBoaHbIe MPOSBIISIIOT
CBOMCTBA aHTUJOTA MPU OTPABICHUU TSOKEIBIMU METaUlaMH, ajlKajJoujamMu U
JPYTUMH SIAOBUTHIMU BellecTBaMu. [Ipu 3TOM nokazaHa BO3MOKHOCTh YMEHBIITUTh
03y NIEUCTBUSI U TOKCUYHOCTh MpPENapaToB, a TaKkKE JOCTUYb YBEIWYEHHS HX
TepaneBTUYeckoro 3Qdekra. B 1ensax CHMWKEHHUS TOKCUYHOCTU MHUIEPUUH- U
reKCaMeTUJICHUMUHTHOH(OC(HOHATOB,  00JAAIOMUX  BBICOKOM  0OpaTtuMoit
AHTHUXOJIMHACTEPA3HOW AaKTUBHOCTHIO B OTHOWIEHHMM K AXD, MbI MOMNBITAIUCH
nonyunth ux kKoMmiuiekcel ¢ 'K u MACI'K. Ilonydenue kommuiekcoB @OC B
MIPUBEIEHHBIX B JINTEPATYPE YCIOBUSIX U YKA3aHHBIX PACTBOPUTENISIX HE YJAlOCh.
[ToaTOMY MBI TONBITAIUCH MOJYYUTh CYNPAMOJIEKYJIApHbIE KOMIUIEKCH 'K n
MACTK ¢ ranmantaMuHoM u TtuapoxjopugoMm naezokcuneranuHa (I'X JOIT)-
AHTUXOJIMHACTEPA3HBIMU TperapaTamMu, HCIOJb3YyEMbBIMA B MEAUIIMHE TIpU
Je4eHuH 3a0o0JieBaHnii HepBHOU cuctemsbl (BA, Muactenus).

CynpamonexynsipHvle KOMNJLEKCbl 0e30KCUNe2aHUHA, 2alaHmMamuna u
npeonusonora c consaimu I'K

[TonyueHsl cynpaMoeKyIsipHbIe KOMIUIEKCHl aHTUXOJIMHACTEPA3HBIX IMpera-
patoB - ankanounoB I'X JIOII , ranantamuna (I'M) u ropMoHanbHOTO Mpernapara
npennuzoiona (Ilp) ¢ MACI'K u MKCI'K B 50% BogHo-ciupToBoii cpene. 'K u
e€ CONMM TOJyYeHbl H3BECTHBIMU CHOCOOAMU M3 OKCTpPaKTa KOPHS COJIOJKH.
CtpykTypa NOJYYEHHBIX KOMIUIEKCOB omnpeaeneHsl Mmerogamu MK- u YO-
CIIEKTPOCKOIIHUH.
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Taoauua 4
HexoTopble pu3NKO-XMMHYECKHE BEJJMYUHBI 1 AKTHBHOCTH B OTHOINIEHUH K

aneruwiaxojnndcrepase komiiekcoB I'X IO u I'M ¢ MACI'K

Ne KoMrurekc Tun °C R¢ Iso plso
1. MACTK: T'X JIOII (1:1) 18345 0,65 | 7,80x107° 4,11
2. MACTK: T'’X JIOII(2:1) 18745 0,72 | 5,02x10° 5,3
3 MACTK:TM (1:1) 18245 0,62 1,44x10° 5,84
4 MACTK:I'M (2:1) 190+2 0,68 2,83x10° 5,55
5 I'X JOII 4,28x10™ 3,37
6 '™M 6,22x10° 5,21

* - aneToH:0eH30:yKCyCHast kucioTa:Bona (4:1:1:1)

AHTHUXOJIMHACTEpa3Has aKTUBHOCTh TMOJYYCHHBIX KOMIUIEKCOB (Tabimia 4)
n3ydeHa B cpaBHeHUM ¢ TakoBo it I'M u I'X JIOII. M3 naHHbIX, NIPUBEAEHHBIX B
tabnuie 4 BUIHO, YTO TOJTYYEHHBIE KOMIUIEKCHI MMEIOT XapakTep OOpaTUMBIX
WHTHOUTOPOB aKTUBHOCTH AXD »pUTPOIMTOB KpoBH uyenoBeka. CrocoOHOCTh
komriekca MACTK:I'M (1:1) unrubupoBats aktuBHOCTE AXD B 4,3 pa3 HuKe,
yem TakoBas g I'M, a cnocobHocth komiuiekca MACIK:IM (2:1)
MHTUOMpOBaTh akTUBHOCTH AXD B 2 pas3a Bblle, 4yeMm TakoBas it ['M.
Cnocoonocte kommiekca MACIK:I'X JIOII (1:1) uHrubupoBath aKTUBHOCTb
AX3 B 5,4 pa3 Bbiie, yeM TakoBas st ['X JIOIl, a cmocoOHOCTh KOMILIEKCA
MACTK:I'X JOII (2:1) uarubuposath aktuBHOCTh AXD B 85,6 pa3a BbllIe, YeM
takoBas 1y ['X JIOIL. g kommiekcoB MACIK:I'X JIOII yBenuuenue 3HauCHUS
plsy HaOmomanock mapauienbHo ¢ yBenudeHueMm cooTHomenus MACIK B
komrutiekce. O6mieit ocooeHHocThio kKoMiuiekcoB I'M u I'X JIOII sBnsieTcs To, 9T0
MIOCTEIIEHHOE YBEIMYEHUE WX aAHTUXOJMHAICTEPA3HOM AaKTUBHOCTH CBSI3aHO C
yBeauueHueM B ux coctase coaepxanud MACI K. 3HauuT, U3MEHsIs1 COOTHOILLIEHHE
KOMIIOHEHTOB B KOMILUIEKCAaX, MOXHO JOCTHYb YBEJIMYEHUS aAKTUBHOCTHU
npenapaTtoB. A 3TO OYEHb BaXKHO MPHU CO3JIaHUM JIEKAPCTBEHHBIX IPENapaToB
MIPOJIOHTUPOBAHHOTO JIEUCTBUA.
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[Ipu ompeneneHnyn NPOTUBOBOCHAIUTEIBHOW AKTUBHOCTH KOMILJIEKCOB
npeanusonona ¢ comimMu 'K Ha mMomenu kappareHMHa OBIJIO YCTAHOBIIEHO, YTO
HauOoubIell akTUBHOCTBHIO oOmamaeT komrmuieke MKCIK:IIp (9:1). Jauubrit
KOMILJIEKC ObUT BBIOpaH ISl JajdbHEUIIMX WCCIEAOBAaHMA M YCIOBHO Ha3BaH
['munpen. JoxnmHudeckoe onpeneneHnio cnennruyeckoil akTUBHOCTH TpernapaTa
['munpen B go3ax 2,5 u 5,0 Mr/kr, BBeIEHHBIX MIEPOPATIHHO, TOKA3aJI0 BRIPAKEHHOE
INPOTUBOBOCTIAJIMTENbHOE  JEHiCTBME  Tpemapara Ha  MOJEISIX  OCTPOTo
HKCCYIaTUBHOTO BOCHAJICHUS, BBI3BIBAEMOIO JCHCTBHEM THCTaMUHA, CEpPATOHUHA,
KappareHuHa u QopmainHa. Takke yCTaHOBIIEHO, 4TO 3(h(PEeKTUBHOCTD mpemnapara
MPEBOCXOIUT TaKOBOE JUid MpeaHu3ojoHa B no3e 10 mr/kr B 1,5-2 paza.
CpaBHUTENbHOE H3YYCHHE HMMYHOCYIPECCUBHOTO JIEHUCTBUS JITHX JBYX
IpernapaToB B BBIIICYKa3aHHBIX J103aX NPHU TEPOPATLHOM BBEICHUHM TaKKe
MOKa3ajio MPEeBOCXOACTBO [ uripena Haj MpeAHU30I0HOM.

Buvioenenue uucmotui enuyuppuzuno8otl KUciomol u uzydeHue eé c8olcms 8
pacmeopax

N3BectHO, uto 'K M nensiil psaa €€ Mpou3BOAHBIX MPOSBISIIOT PA3TUYHYIO
OMOJIOTUYECKYIO aKTUBHOCTh. OHU 00J1aa10T MUHEPAIKOPTUKOUTHBIM JICHCTBUEM,
MPOSIBIIAIOT AHTHUBUPYCHYIO, MMMYHOTPOIIHYIO, AHTHUAJJIEPTEHHYIO,
MIPOTUBOONYXOJIEBYI0O M TEMATONPOTEKTOPHYIO AaKTUBHOCTb, 4 TAKXKE CBOWMCTBA
aHTua0Ta. Takke, OHU CTUMYJIHPYIOT HHIYKIMIO UHTep(dEepOoHa B OpraHu3Me.

MACTK 0b11a BbIZIEIIEHA U3 SKCTPAKTa KOPHS COJIOAKHU MO NMPUBEIEHHOMY B
nureparype mertony. MACI'K, creneHbp 4MCTOTBI KOTOPOM OMPEAECICHA METOA0M
B2XX wu cocraBaser 97%, COOTBETCTBOBajla IMPBEAEHHBIM B JIATEPATypE
napamerpaM (T, =22242°C; [0]p=+60+2°; ¢=0,05%; EtOH) u Gblta monydeHa ¢
BbIX0J0M 8-10%. D10 mpuBOOUT K yBenudeHHto €€ cebectoumoctu. [loatomy
CBOMCTBA pacTBOPOB, NPUTOTOBIECHHBIX U3 97%-Hoii MACI'K mnonydeHHeie B
CpPaBHEHUU C TaKOBBIMU [IJIi PAcTBOPOB, conaepxammx cyocranmuio MACIK
75+2%-HOl YKMCTOTHI, BBITYCKAEMON TOJA TOProBOM Mapkoil «l muuupam».
O6pasist  MACI'K  75+2%-voti u  97+2%-HOW YHUCTOTHI OBUIM  YCIOBHO
o0o3naueHnl, kKak MACI'K-1 1 MACI'K-2, coOTBETCTBEHHO.

Jnst onpenenenusi oOpasytonuxcsi B pactBopax MACIK munenisipHbIx
CTPYKTYpP Y TPUPOJIbI CTAOUTUZUPYIONIUX UX CUJI OTNPEICNICH BIUSHUE PA3IMYHBIX
areHToB Ha Bsa3kocTb pactBopoB MACIK-1 u MACI'K-2: MouyeBHHBI
(pazpyiaronieit MEXXMOJIEKYJIIPHBIC BOJIOPOJHBIE CBSI3H), KCHUJIO3bI
(oxpanupyromeit runapodoousie B3anmoaeiicTeus) u KCI (anekrponura).

Ha rpaduke, Boipaxaroiiem 3aBUCUMOCTb NPUBEAEHHON BA3KOCTU PacTBOpa
MACI'K-2 or €€ KOHIEHTpauuu, B TOYKe, cooTBeTcTByromen 0,2%-Hoit
KOHLIEHTpalu1, HAOII0aeTCs MPeIOMIICHUE MPSAMOW, YTO OOBSCHAETCS HayaaioM
W3MEHEHHS CTPYKTYpbl B pacTBOpe MpH ITOM KOHIEHTpauuu. I[loaTomy
rUApOAMHAMHUYECKHue cBoicTBa pactBopoB MACIK Obun  ompeneneHsl B
koHieHTpanuu 0,2% u Huxe.

KpuBbie 3aBUCHMOCTH NPUBEAEHHON BSI3KOCTH BOJHBIX pacTBopoB MACI K-
I 1 MACI'K-2 oT KOHIIEHTpauuud Pe3KO OTIAMYaroTcs JIpyr oT npyra. To, 4To
Bsi3kocTh 0,2% pactBopa MACI'K-2 Beiie TakoBoit st pactBopa MACT'K-1 Toit
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K€ KOHIIEHTpAIlMH, CBUACTEIBCTBYET O TMPOIECCE IMHPOKOMACIITAOHOTO
CTPYKTypUpOBaHusi B pactBope. Hampotus, HabmomaeMocTh — Ipoiiecca
CTPYKTYpUpPOBaHUSI B KOHIICHTpAIUsAX pacTBOpa, MeHbmux, uem 0,2%,
npoTtekaroIiero ¢ oopazopanuem muneia i MACIK-1, HaBoauT Ha BBIBOJA O
TOM, YTO 3TO SIBJISIETCS pe3yJbTaTOM B3aUMOJEHCTBUSA MEXIAy coOOM B €€ cocTaBe
nonyTHeIx npumeceidt. s 0,1%-noro pactBopa MACIK B cpene 0,1u KCI
HAOJIIOIANIOCh YBEIMYCHUE MPUBEAEHHOM BA3KOCTH, MCUE3HOBEHUE TEKYUECTU U
Mepexo0/i pacTBOpPa B IrelieBOE€ COCTOSIHUE. JTO CBUJIETEIILCTBYET O TOM, YTO MOHBI
K" B pacTBOpe BIMAIOT HA IIPOIIECC CTPYKTypUpoBanus Mosekyn MACIK.

Bsizkocte MACI'K-1 pe3ko cHmxkaerca B 0,1 M pactBope MOYEBHHBI, UTO
MMOKa3bIBACT, YTO TPOIECC CTPYKTYPUPOBAHUS MPOXOIUT B OCHOBHOM C 00-
pazoBaHUEM MUIIEIUT 32 CU€T BOAOpoAHBIX cBsizeil. Kpuas niust MACI'K-2 (puc. 1)
CBUJIETEIILCTBYET O BO3MOXHOCTH TMPOTEKaHUs Mpoliecca CTPYKTYPUPOBAHUSA HE
TOJIBKO 3a CYET BOJOPOJHBIX CBSI3€H, HO M JIPYrUX B3aUMOJECUCTBUI (Hampumep,
ruapodoOusix). B otmuune or MACI'K-2, st MACI'K-1 nox Bo3aetictBuem 0,01
M pacTBOpa KCWIO3bI, OJKpaHUpyMomed ruapodoOHble B3aUMOJCUCTBUS,
Ha0JII0AAJIOCH BIMSHKUE TIOMYTHBIX MPUMECE Ha MPOLeCcC CTPYKTYPUPOBAHUS, TIE
KCHJIO3a SKpaHHUPOBaJIa 3TO BiHsiHUE (puc. 1).
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Puc. 1. Kpussie 3apucumoct Puc. 2. Kpusble 3aBHCHMOCTH TNpHBeIEHHOMH
NPHUBEICHHON  BSA3KOCTH  PAacTBOPOB BSI3KOCTH pacTBopoB MACT'K or
MACTK or xonuentpauuu B 0,01M konuenrpauum B 0,011 pacrBope NaOH (pH-
pacrBopax ™moueBunbl (1,2) m 0,01M 10,3) (1,2) u 0,11 pacrope HCI (pH=2,9) (3,4):
kenmao3el (3,4): 1) MACI'K-1 (1,3); 2) 1) MACTIK-1 (1,3); 2) MACT'K-2 (2,4).
MACTK-2 (2,4).

[IpennonoxkeHne o CTpyKTypupoBaHuu B pactBope mMoisiekyl MACI'K nHami-
JI0 CBOE MOATBEPKICHHUE B pe3yJIbTaTe€ MPOBEAEHHOTO UCCIIECIOBAHUS MO BO3JCH-
CTBUIO CpeIlbl Ha BS3KOCTh PAacTBOpOB. M3 rpadumka 3aBUCUMOCTH TPUBEIEHHOM
BsizkocTu pactBopoB MACI'K ot konmentparmuu B cpene 0,1 NaOH (puc. 2)
BHUJIHO, 4TO BSI3KOCTh pacTBopa MACT'K-1 B 3TUX yCIOBHUSAX PE3KO YMEHBIIIAETCS C
YBEJIMYCHUEM KOHIIEHTpAIMU. 3HAYUT, MO0 MPUIMHE MOHM3AIUU KapOOKCHUIIBLHBIX
rpynn B menoyHoi cpeae wmodekyisl MACIK-1 He Moryt oOpa3oBbIBaThH
BOJIOPOAHBIE CBSI3W, YTO NPUBOJUT K PA3PYyLIEHUID MHULEIUBSIPHOM CTPYKTYPHI.
[Toutn mnponopMoHanbHOE YyBedWueHue Bs3KocTH pactBopa MACIK-2 ¢
yBeJIMUEHUEM €€ KOHIIEHTpaIuu (puc. 2) B IIEJIOUYHON Cpe/ie MOATBEPKIAET TO,U4TO
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CTaOMJIM3aIUsl MOJIEKYJISIPHOTO CTPYKTYPUPOBAHHUS B 3TOM CJIy4a€ BO3HHMKAET HE
TOJIBKO 3a CYET BOAOPOJHBIX CBS3€H, HO U BCIEICTBHE CHUIBHOTO TUAPOGOOHOTO
B3auMojielicTBUs. B kucinoit cpeie HaOMI0[aNOCh aHOMAIbHOE YBEIUYCHHE
npuBen€HHONU BsA3KocTU pactBopa MACI'K-2 ¢ yBenuueHnem €€ KOHIIEHTpauuu
(puc. 2). BepositHo, B Hu3kux koHueHtpamusx MACIK nerko ruaponusyercs B
Kkucion cpene, nepexods B I'K, B pe3yinbrate 4ero BSI3KOCTb pacTBOpa PE3KO
Bo3pacraeT. Bsaskocte pactBopa MACI'K B kucinoil cpeae HaMHOIO MEHBLIE
TaKOBBIX B BOJHOW CpeJI€ U B pACTBOPE MOYEBUHBI.

3nauut B kucnoit cpene MACI'K-1 B pactBope HE THAPOIU3YETCS U HE
nepexomut B ['K. [lpnumHa ’xe yMEHbIIEHMS BA3KOCTH pacTBopa B
MPOTOHUPOBAHUM KapOOHMIBHOTO KHCIOpOJa KapOOKCHIIBHBIX TPYII B COCTaBe
MOJIEKYJIbI, B pe3ynbTate uyero Mexay C=0 u OH-rpynmamu He oOpasyercs
BOJIOPOJIHASI CBSI3b.

Tonyuenue cynpamonexynsapuoix komniexcos MACI'K ¢ coeounenusamu psoa CK

C nenbto nonyudenus cynpamonekyssipabix komiuiekcoB MACI'K ¢ ACK u
CO3JIAHUIO Ha UX OCHOBE BOAOPACTBOPUMOro, MasiorokcnuyHoro HIIBII ¢ mmpokum
TepaneBTUYECKUM dPQPeKToM U, HEe 00JAAAOIIOTO YIBIEPOTEHHBIM JICUCTBUEM, B
BOJTHO-CITUPTOBBIX WJIM BOJHO-AIIETOHOBBIX CpeJax IO BBINICYKA3aHHOW CXeMe
OblTM cuHTE3upoBaHbl cynpamosiekyisapHbie komiuiekc MACIK ¢ CK u eé
sa¢upamu (R) B pa3IudHbIX COOTHOIICHUSX.

R=
COOH COOH COOH COOH
M I

n=1; 2; 4;9. 0(0)CH; O ) av)
0C(0)C;Hs 0C(0)C3H;

[InaBreHre BceX KOMIUIEKCOB, KaK M B ClIydae C yrjieBOJaMH, MPOTEKAET C
pazinoxenueM. KOMIUJIEKCBI HE  pacTBOPUMBI B TaKMX  OPraHUYECKHUX
pacTBOpPUTENAX, KaK METAHOJ, 3TAaHOJ, aleToH U XJopogopm. OHU XOpOIIO
PacTBOPSIOTCS B BOJE, BOJIHO-CIIUPTOBOM M BOJIHO-alIETOHOBOW CMECSIX, B BOJHBIX
pacToBopax Iiejaouei U KapOOHATOB IIEJIOYHBIX METAJIIOB. KOMITJIEKChI B BOJHBIX
pacTBopax nmpu KoHIeHTpanuu Boitie 1,0% o0pa3yroT cTaOuiIbHbIEC TEIH.

N3BectHO, yTo ACK MemIeHHO pa3iiaraercs Ha YKCYCHYIO U CAIHMIIMIOBYIO
KHCJIOTBI HE TOJIBKO B pacTBOpax Iejoueil 1 KapOOHATOB MIEIOYHBIX METAJIOB, HO
M BO BJIAXKHOM Bo3nyxe. [Ipu uzydeHuu ruaposivsza BOAHO-CIIUPTOBBIX PacTBOPOB
kommuiekca MACI'K:ACK metonom SAMP- crieKTpOCKONMU BBUIO YCTaHOBJIEHO,
yto MoJekyna ACK mnoaBepraercs 4YacTUYHOMY THIPOJIHM3Y, COJEpKaHUE
CAMIIMIIOBOM KUCIIOTHI, oOpa3ytomieiics mpu pH~ 6,0-8,0, mocturaer 15-18% 3a 24
yaca, a pu pH~ 2,0-3,0 B Teuenune 24-yacooro ruaposn3a ACK eé cogepxanue
ymeHbIaetcs 10 5% (puc. 3).

VBenuuenne coaepxkanuss ACK B cocraBe KOMIUIEKCAa TIPUBEIO K
3aMeJICHUIO Mpollecca TUIPOoJin3a KOMIUIEKCOB 3ToM KucioThl ¢ 'K u eé consimu
70 IByX cyTok. IIpu 3ToM HaOII01a0Ch, YTO MOHOKaJIMEBass U MOHOHATpUEBas
coi I'K runpomuzyror ACK ¢ 6051b1110¥ CKOPOCTBIO.

[To-BumuMOMy, B MPOLECCE MOTYUYECHUS! CYNPaMOJICKYJSIPHOTO KOMILIEKCa
MACTK ¢ ACK rumpokcua-uon NH,OH, B3aumoneiictBys ¢ ACK, arakyer
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OO€HEHHBIN AJIEKTPOHAMU KapOOHMUIIBHBIA KHCIOPO, MPUBOASL K 00pa30BaHUIO
IPOMEKYTOYHOTO aHHOHA. DTa peakius HeoOpaTuMa, MOTOMY U4TO 00pa3yromascs
KHUCIIOTa Cpa3y MepexoauT B KapOOKCUIIAT-aHUOH, B pe3yJbTaTe Yero paBHOBECUE
pEaKMu CMENIAETCs BIPABO, U TUAPOIIU3 MPOTEKAET A0 KOHIIA.

[Ipu cpaBHuTenbHeHnH [IMP-criekTpoB nosyueHHbIX komiuiekcoB MACI'K
¢ ACK u ux mexannuyeckoi cmecu (1:1) ObLII0 BBISIBICHO, YTO B CIIEKTPE CMECH BCE
4 mpoTOHa apoOMaTUYECKOTO KOJbLA MMEIOT OTJIMYHBIE APYr OT JIpyra CUTHAJIBI,
HaOmotaembie B cnadbix nosix (Hs—7,95; Hs—7,65; Hy—7,40; u Hi—7,20 m.a.); npu
stoM, B crnektpe komiuiekca MACIK:ACK mnosnoxeHne U xapakTep CHUTHAJIOB
apoMaTUYECKUX MPOTOHOB cyiiecTBeHHO MeHsietcs: Hy —7,71; Hz—7,21; curnanst
H; u H; 06benuusroTcs, 00pa3ys MyJbTUIIET C IEHTPOM B 6,70 M.1I.

CamHITHIoBas CamuIHnoeas
KHCIIOTA KHCTIOTA
a)
18 %
Puc. 3. AMP-cnek-
'\ J'] TPbl JTUHAMMKH TH/-
— i poJIn3a KOMILIEKCOB
gepes 3 gaca gepes 24 Jaca MACIK ¢ ACK B
P ———— CammoBas BOJHO-CIIUPTOBBIX
KHCIIOTa EHCIIOTA pacrBopax a) B
HEeHTpaJbHOU cpene
6) pH~6,0-8,0; 6) B
CHJIbHOKH CJION
‘ pH~2,0-3,0
= 209
5%
i) %u
yepes 3 Jaca yepes 24 daca

IIMP-cniextpsl koMiuiekcoB MACI'K ¢ IICK u BCK noxoku Ha BBIIIICONTUCAHHBIE,
HO €CTh HEOOJBIINE U3MEHEHUS B XMMUYECKUX CIIBUTaX, BbI3BAaHHBIC Pa3IMUHON
KOHIIeHTpaluend. Takoe M3MEHEHUE B XUMHUUYECKUX CIBUTAX MOXKHO OOBSICHUTH
TOJIbKO 00Opa30BaHMEM KOMILIEKCA.

Takum 00pa3oM, MpU MOJYYEHUU CYMPAMOJIEKYIISIPHBIX KOMILUIEKCOB COJIEH
I'K (MoHOKanueBoW, MOHOHATpUeBO u MoHoammoHueBoi) ¢ ACK u apyrumu
anuiacanuuuiataMu Haomogaerca ycuienue runponmsa ACK no camuumioBoi
KHUCJIOTBI; TIPU ATOM, CKOPOCTb THJIPOJIM3a 3aBUCUT OT peakinoHHoM cpennl (pH) u
KOHIIEHTpAIMU alliJICaTulINAIIaTA.

B cuiy BO3MOXKHOCTH CAENaTh BBIBOJA O CYIIECTBOBAHUM B3aMMOJICVCTBUI
(rumpodoOHbIX, Ban-nep-BaanbcoBbix U Ap.) U CBsA3EH B KOMILJIEKCE Ha OCHOBE
pa3IMuuii B UX CHEKTPax, KOTOPHIE MOKHO MOJYYUTh C MOMOIIBI PA3TUYHBIX
CHEKTPOCKOMUYECKUX METOA0B, OblTu CHATHI Y®- u MK-cnekTpsl mosydeHHbIX
KOMIIJIEKCOB.

CpasauBas UK- cnexktpet MACI'K u €€ KOMIIJIEKCOB MOXKHO Ha0Jt0aaTh
LEJbIA psii pa3iuuvid, YTO CBUAETEILCTBYET 00 0Opa3oBaHWM KOMIUIEKCOB THIIA
«X03siuH-TOCThY (Tabnuna 5). Ilpupoga rocTeBOM MOJEKYJbl M H3MEHEHUE
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MOJISIPHOTO COOTHOIIICHUSI KOMITOHEHTOB BIIMSET Ha XapakTep OOpa3yIomuxcs
BOJIOPOJIHBIX CBSI3EH.

Hampumep, B MWK-cnektpe kommiekca MACIK:CK (1:1) monocs
mornomennss npu 1728 cM”’ B BBICOKOYACTOTHON 06JACTH COOTBETCTBYET-
C=0...H-O-H cBs3u, npu 1660 cm™ — dparmenty O=C-O-NH,", a mpu 1643 cm™
—  ¢parmenty O=C-C-C, 49TO  CBUIETEILCTBYET 00  ydacTHe B
xoMILIekcooOpasoanuu katnona NH," MACIK u kap6okcunbHoii rpynnst CK.

Taoauna 5
IIpupoaa BoIOPOAHBIX CBsA3€i B CYyNPaMoJIeKYJISIPHBIX KOMILJIEKCAX
Kommiekc [Ipupona Bogopo. cBs3u Komiuiekce [Ipupona Bogopo1. cBsI3u

MACTK:ACK OHmacrk: - O=C< MACTK:CK O

(1:1) (kapOOKCWUIIb., CII.IUPHON) (1:1) (NHa)™+-O=C-OH cx
MACI'K:ACK OHmacrk: - O=C< MACTK:CK OH .ol

(2:1) (xapOoOKCHIIb, CII.OPHUPHON) (2:1) MACTK cK
MACI'K:ACK MACTI'K:BK

(NH4)+O:C'OH ACK (NH4)+“‘O:C-OHBK

(4:1) (2:1)

Hamportus, B UK-ciekTpe komruiekca 3TUX BEIIECTB, B3STHIX B MOJSIPHOM
COOTHOIIEHHH 2:1, COXpaHAIOTCS MAaKCUMyMbl TIOTJIONIEHUS  CBOOOJHBIX
kapOokcmwibHbIX Tpynnn MACI'K u CK, 4ro cBuaeTenbcTByeT 00 00pa3oBaHUU
BOJIOPOJTHOM CBSI3M MEXKAY THUIAPOKCUIBHBIMU TpYINIaMu YriIeBOJHONW 4YacTu
MACTK (3200-3500 cm™) u OH-rpymmoii CK.

B UK-cnektpe kommiekca MACI'K:ACK (1:1) Habnroganoch MCYE3HOBEHUE
xapakTepHbix 17 Moiekysibl ACK nomoc nornomenust npu 1755 e 1 1693 em™t
U COXpPaHEHHE MAaKCUMYMOB TOTJIOMICHUSI CBOOOJHBIX M aMMOHHUK-3aMEIIEHHOU
(O=CO-NH," ) xap6oxcunbabix rpynn MACIK. YBenuueHne MHTEHCUBHOCTH
nornoutenns B MK-cmextpe mpu 1720 cM’ M mOSBICHHE HOBOH IONOCHI
norjomeHus npu 1705 cM™’ MO3BOJISIET CAEIATh BBIBOJ O TOM, YTO OHH SIBJISIFOTCS
ciencTBreM B3anmoiencTBrs Mmexxany OH-rpynnaMu yriieBoHOM 4acTh MOJIEKYJIbI
MACTK wu cnoxHO>bUpHOM TPYNMNHPOBKOW, a Takke KapOOHWIbHBIMU
¢dparmentamu (C=0) cBoOoanbix kapOokcunbHbX Tpynn ACK. VYBenuuenwe
MHTEHCHBHOCTH MAKCHMyMOB ToOTJIomeHus mpu 1726 ecm™ Ba 3250-3500 cm™ B
UK-cnektpe xomiekca MACTK:ACK (2:1) MOXHO OOBSICHUTH OOpazoBaHUEM
MEKMOJIEKYJIIPHBIX BOAOPOAHBIX cBs3el. [losBnenne B MK-cnexktpe komruiekca
MACI'K:ACK (4:1) makcumymoB miorstomenust ipu 1723 cm™ n 1658 cm™ BmecTo
xapaktepHbix misg mosiekyn ACK nmonoc nornomenus npu 1755 cm™ Ba 1693 em™
CBUJICTEJILCTBYET O TOM, YTO B 3TOM KOMILJIEKCE BOJIOPOJIHBIE CBSI3M 0Opa30BaHbI
npu yuactun OH-rpynn yrnesopHoii wactu MACIK, katnona NH,', a Taxke
CIOXHOIPUPHBIX U KapOokcuibHbIX rpymn ACK.

Takum 0OpazoM, MOKHO TIPEANOIOKUTh, YTO KOMILJIEKC 00Opa3yeTcs 3a CUET
BOJIOPOJIHBIX CBS3€H, BO3HUKAIONIUX C y4aCTHEM CBOOOJHBIX KapOOKCHIBHBIX U
cnoxkHO>pUPHBIX  rpymn, katuoHa NH,;"° MACITK wu  aByx Mojekyin
KPHUCTAJUIU3AMOHHON BOJBI B COCTaBE COJIM, a TAKXKE 32 CUET MEKKOMIIOHEHTHBIX
ruapodoOubx B3aumoxekcTuil. MK-cnexkrper kommiekcoB MACIK ¢ ACK u
MOJOOHBIMH COCMHEHUSIMHU XapaKTEPU3YIOTCS HATU4YHMeM B HUX MaKCUMyMOB
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nornomenus, coorsercTBytonmx OH-rpyme (3500-3250 cm™), n npuexarmemy K
arIMKOHy KapboHmIbHOMY dparmenty (1728-1718 u 1656-1648 cm™). Cmerenne
MaKCUMyMOB ToryionieHus, cBorMcTBeHHbIX C=0 m OH-rpynnam peareHTOB, B
HHU3KOYACTOTHYIO 06macth (5-20 cM™’) CBUIETENBCTBYET O TOM, YTO KOMILICKCHI
o0pa3oBaHbl 32 CYET BOJIOPOIHBIX CBA3EH.

Anamuz YO®-cnektpoB komrmuiekcoB MACIK:ACK (1:1) u (2:1) nokazan
HAJIMYU€ B HUX MAKCUMyMOB IMorjomeHus npu 239 HM u 256 HM, 4TO
COOTBETCTBYET MpHIIexkaiiel K armukony kapoonuwibHoi rpynne MACIK (O=C-
C=C-). Ucue3nosenue cnenudpuyeckux 11 ACK nosioc nornomenus npu 225 Hu
u 300 HM CBHUAETEIBCTBYET O KOMILIEKCOOOpa3oBanuu. Ha ocHOBe OTCyTCTBUS
MakcuMyMoB norsomieHus npu 239 HM u 300 HM B Y@P-cnekTpe KOMIUIEKCa
MACT'K:ACK (4:1) u nosBiaeHuss MakCUMyMa TOTJIONIEHUS TPU 257 HM MOKHO
MPEANOJIOKNTh, YTO KOMIUIEKC CBOOOJEH OT IOBEPXHOCTHBIX BO3ACHCTBUH M
00pa3oBaH B OCHOBHOM 3a CUET BOJIOPOHBIX CBS3EH.

IIpupona rocTeBeIX MOJIEKYJ B COCTaBE CYIPaMOJIEKYJISIPHBIX KOMIUIEKCOB
OKa3bIBAECT 3HAYUTEIIBHOE BO3JACHCTBUE HA TUAPOAMHAMUYECKHE CBOMCTBA
pactBopoB MACI'K. VYBenuueHuwe coAepkKaHUs TOCTEBOM KOMIIOHEHTHI B
kommuiekcax MACI'K-2 ¢ ACK wimmn CK 1puUBOIUT K YBEIWYEHUIO BSA3KOCTH
pactBopoB.  IlpnumHoit  ommHakoBoil  BAskoctw  0,2%-HOro  pacTtBOpa
MOJIEKYJISIPHBIX KOMILUIEKCOB OeH3oitHoW kucnoThl (BK) u TtakoBoil ans pactBopa
MACI'K-2, a Takxe yBENM4EHUS BSI3KOCTH PAaCTBOPAa MOJIEKYISIPHBIX KOMIUIEKCOB
B KOHIeHTpanuu MeHbe 0,2% mno cpaBHEHMIO ¢ TakoBOM 1y pactBopa MACT K-
2, SBIIAETCS TO, YTO TOCTEBBIE MOJIEKYJIbl YCUIIMBAIOT MPOLIECC CTPYKTYPUPOBAHUS
Monekynl MACI'K-2 u uro ¢ yBenmmuenueM nossipHocTH B psagy BK<ACK<CK
YCUJIMBAETCS IPOLIECC MULIETIIO00pa30BaHUS.

N3yyeHnue 3aBUCUMOCTH BS3KOCTH KOMIUIEKCOB OT TEMIIEPaTyphbl MOKa3ao,
4TO MPH OTHOCUTENIBHO HU3KHX Temieparypax (25° C) BOJOPOIHbIEC CBS3U XOPOLIO
oOpa3yroTcst 3a c4€T OoJiee MOJIIPHBIX TOCTEBBIX MOJIEKYJI, TOTAA KaK C yBelIuue-
nuem Temmeparypbl (40°C) OCHOBHYIO pONIb HAYMHAIOT Wrpath rUAPO(GOGHBIE
B3anumozenucTBud. 110aToMy mpu 3TOM TeMrepaTrype MOJIEKYISPHbIE KOMIUIEKCHI C
6onee runpodooHoit bK, uem CK u ACK, 06:1anaroT 60bI11€i BI3KOCTHIO.

BelmenpuBeA€HHYIO MBICIb TaKXE MOATBEPKAAET TO, YTO BA3KOCTh
pacTBOopa KOMILIEKca, cojaepxkaiero Oosee rugpoduibHyto CK, B pactBope
KCHJIO3bI, dKpaHHUpytouiell ruapooOHbie B3aMMOIECHCTBUSA, B 3 pa3a MpPEBBIIIAET
TakoBYIO sl pacTBopa komiuiekca ¢ BK, umeromeit ruapodoOuyro npupoay. B
MPUCYTCTBUM MOYEBUHBI, Pa3pyllIaloONIel BOJOPOAHBIE CBA3M M YCUJIMBAIOLIEH
ruipooOHbIE B3aUMOJECHCTBUS, BBICOKAs BS3KOCTh HaOJI0Jaiach B PacTBOpax
MoJiekyssipHbix komriuiekcoB MACI'K ¢ BK. DTo cBuaeTenbCcTByeT O HalWyuu
CHWIbHOTO TUAPOo(OoOHOr0 B3aumojaeicTBUd U 0 npucoeanHeHnu bK k mpoueccy
CTpYKTypupoBanus (puc. 4).

Pe3koe cHuxenue (moutu 10 () BA3KOCTH PACTBOPOB MOJICKYJISIPHBIX
komiiekcoB MACI'K ¢ ACK u CK B menounoii cpeae (pH=10,3) (puc. 5) MoxHO
OOBSCHUTH  TMOYTH  TIOJHBIM  pa3pylIeHHEM  MHICIUISIPHBIX  CTPYKTYD,
HerTpammzaiuen kapookcunpHbIX rpynn MACIK u ux mepexon B kapbokcuiar-
MOHBI, YTO MPUBOJUT K OTEPE CIIOCOOHOCTH 00Pa30BBIBATH BOAOPOIHBIE CBS3H.
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[puBeaénnas BAIKOCTD 1), CEKYH/L

0 0,05 0,1 0,15 0,2
Konnenrpauust %

0,25

Puc. 4. KpuBble 3aBUCHMOCTH TNPHBEIEHHOM
BA3KOCTH  PACTBOPOB  CYNPaMOJIEKYJISPHbIX
KOMILJIEKCOB OT KoHueHTpauuu B 0,01M
pacreope moueBunbl (25°C) 1) MACT'K-2:ACK
(1:1); 2) MACI'K-2:ACK (4:1); 3) MACT'K-2:
CK (1:1); 4) MACT'K-2: BK (1:1); 5) MACI'K-
2: BK (2:1).

~

5 CCKYHJL
= n £y
S v

IpuBenéunan BA3IKOCTL 1)
m w

-

/3
0 - =2 g5

0 0,025 005 0075 0.1 0,125 015 0,175 0.2
Konmerpamus , %

Puc. 5. KpuBble 3aBUCHMOCTH NPUBEIEH-
HOH BSI3KOCTH PacTBOPOB CyNPaMoOJIeKY.JI-
SIPHBIX KOMILIEKCOB OT KOHLIEHTPaUuu B
0,011 pacreope NaOH (pH-10,3) (25°C):1)
MACT'K-2: ACK (1:1); 2) MACI'K-2:
ACK (4:1); 3) MACI'K-2: CK (2:1); 4)
MACTK-2: BK (2:1); SMACT'K-1: ACK

0,225

(1:12).

[IpeanomnoxxeHue o0 TOM, YTO CTAOUIU3AINS CTPYKTYPUPOBAHUS B pacTOBpax
MACI'K-2 npoucxoIuT HE TOJBKO 3a CYET BOJOPOIHBIX CBA3EH, a TAKKE B CHILY
ruApodOOHBIX B3aUMOJICHCTBUM, MOATBEPXKIACTCS OYEHb MAJIbIM CHUXCHUEM
BSI3KOCTH pPAaCTBOPOB €€ MOJIEKYJSIPHBIX KOMIUIEKCOB B IIEJIIOYHON cpene,
0COOEHHO TIpU BBICOKUX KOHIEeHTparusax (c=0,2%).

AHOMaJIbHBIM XapakTep KPUBBIX BA3KOCTU PACTBOPOB KOMILIEKCOB B KHCJION
cpene, T.€. yMEHbIIEHNUE 3HAUY€HUs 1 NpHU yBenndeHnu KoHueHtpauuu (C=0,05%;
0,025%) w™oxer ObiThb cBsizano ¢ nepexogomMm MACIK-2 B I'K B Manbix
koHIeHTpanusx.IIpu onpenenenun Bo3ekicTeus HoHoB K' Ha BA3KOCTH pacTBOPOB
MOJIEKYJISIpHBIX KoMIUiekcoB BemiecTB ¢ MACI'K-2 06buio 0OHapy:KeHO pe3Koe
YBEIMYECHHE BA3KOCTH. 310 MOKHO OOBSCHUTD cTabuin3aiuen
MPOCTPAHCTBEHHBIX CETEBUIHBIX CTPYKTYP BCIEJICBHUE TOTO, UTO PACCTOSHUE MEXK-
1y GYHKIIMOHAIBHBIMU TPYIIIAMH, IPUBOISIIUME K TUIPOPOOHO-TUAPOPHILHBIM
B3aMOIEHCTBIAM OJIM3KO 10 3HaueHHuIo K paguycy nona K. Takxke, B pacTBopax
MOJICKYJIIPHBIX KOMILJIEKCOB ¢ KoHIeHTpamuei 0,1% wu Beime HaOI0AATIOCH
VICYE3HOBEHHE TEKYUYECTH U MEPEXO0JT PACTBOPOB B I'EIEBOE COCTOSTHUE.

3nauut, moinekyisl bBK, CK u ACK B mporecce KoMITIIEKCOOOpa30BaHMUs
pacroJiaraloTcs MeXIy Mullesiamu, oopaszoBanHbiMU B pactBopax MACI'K, u Bo
BpeMs TAKOTO PAaCHOJIOKEHHUSI BO3HHMKAIOT TUIPO(POOHBIE B3aMMOJEUCTBHS U
BOJIOPOJ/IHBIE CBSA3H.

B nmaron rimase «@apMakoJoruyecoe MccjeI0BaHUEe M TEXHOJOIMs I0-
JydyeHue cynpamoJiekyjasipaoro komiuiekca MACI'K:ACK (I'VTAC)» npuse-
JICHbI JTaHHBIC MPOTUBOBOCIAIIUTEIIBHOW, UHTEPPEPOHUHAYIUPYIONICH aKTUBHOC-
TH, pe3yJbTaThl JOKIMHUYECKON HccaeAoBaHUM 001Iei (apMakoJoruu U TOKCHU-
KOJIOTMH, pa3a00TKa HOPMATUBHO-TEXHUUECKOHN JoKkymeHTanuu npenapara ['JIAC.

[IpoBeneHbl  JOKJIMHUYECKHUE HUCTBITAHUS  MPOTUBOBOCHAIUTEIBHOU U
PAHO3XKUBIISIONIEH AKTUBHOCTU CYNPaMOJIEKYJISPHBIX KOMIUIEKCOB Ha MOJENIH
AKCCYJATUBHOTO BOCIAJICHUS, BBI3BIBAEMOTO PA3IMYHBIMHU (PJIIOTOTEHAMU, a TaKKe

53



WX JEUCTBHUA Ha MNpoNMH(EpaTHBHOEC BOCHAJICHUE, HWMMYHHYIO CHUCTEMY H
TokcuyHOCTH. Dapmakonoruueckas akTtuBHocTh mnpemapara [JIAC wusydena
COTpYIHHUKOM J1aboparopuu (apmakonoruu MHcTUTYTa OMOOPTaHMYECKOW XUMUH,
k.0.H. Beimosoii H.JI.

[IpoTuBOBOCHIANTUTENbHAS aKTUBHOCTD ompejielieHa  Ha ~ MOJeNHU
AKCCYJATUBHOTO BOCHAJCHHS, BBI3BIBAEMOTO BHYTPHUOPIOIIMHHBIM BBEICHUEM
KpbIcaMm cyOmiantapHeiM criocodom 0,1 mi 1% kaparenuna, 2% dopmanuna, 0,5%
ceporoHuHa, 0,1% rucrtamuna u 1% ykcycnoi kuciotsl (1 mit Ha 100 r )KUBOTHOTO
Beca) (tabmuma 6). TJIAC (10 u 25 mr/kr), ACK (100 mr/kr, E[lso m1s kpbic) u
MACTK (50 mr/kr) Op1TH BBEICHBI KphIcaM 3a 1 4ac 10 HHBEKIUH (PIIOTOTEHOB.

HccnenoBanus mnokasanu sBHoe AeiictBue komiuiekca [JIAC mportus
DKCCYJATUBHOTO BOCHAJCHHS, BBI3BIBAEMOTO KappareHWHOM, (OpMaTUHOM,
CEpPOTOHMHOM, THCTAMHHOM M YKCYCHOW KucJIOTOM. Komrmuiekc B Maibix m03ax
nposiBIII B 2 U O60Jiee pa3 00JIbIIYI0 aKTUBHOCTh, YeM MCXOAHbIe KoMIOHEeHTh ACK
(Monenp KapareHMHOBOro # ykcycHoro neputonuta) u MACIK (Moxmens
rUCTaMUHA W CEPOTOHWHA), a TaKXKE IMOJIOKUTEIBHO BIMSUI HA JIECTPYKIUIO
MeMOpaHHBIX OenKkoB (Mozenb ¢dopmanuHa). bbulo moka3zaHo, 4TO B OTJIMYKE OT
ACK na mopenu kappareHuHa, komruiekc ['JIAC na 30-60% mnomaBisti pocT
OIYyXOJI€H, BO3HUKAIOIINX B PE3YJIbTATE€ OCTPOTO M XPOHUUYECKOTO IKCCYIATUBHOIO
BOCTIAJICHUS, T.€. HaOIomaercs ycuieHue (papMakoIOTMECKUX CBOMCTB BeEIECTB-
CUHEpPru3M. YCTaHOBJIEHO, yTo TepaneBTuueckuil uuaekc (L/so/Ellsg) xomrmiekca
I'JIAC Bbime takoBoro st MACI'K B 4 pa3a u B 52 pasza takoBoro jisi ACK,
TOKCUYHOCTh KOMILJIEKca B 6 pa3 MeHblie, yeM TakoBas 1yt ACK (tabauna 6).

OnpeneneHue paHO3XXUBJISAIOEH aKTUBHOCTH KOMILIEKCA OBLIO MPOBEAECHO
Ha KO>K€ KpbIC. bpUIO yCTAaHOBIIEHO, YTO MCIIBITAHHBIM KOMIUIEKC B f03ax 10 m 25
MI/KI yMeHbIIAeT Ha 9-15 aHeil BpeMs 3aKUBJICHHUS U OYUCTKU TOBEPXHOCTH PaHbL;
ATOT J0303aBUCUMBIN 3(DPEKT BO3pacTaeT ¢ yBEIMYCHUEM JI03bI (B J103€¢ 25 MI/KT-
Ha 50%).

Tabéumna 6

AHTHIKCCYIATHBHASI AKTHBHOCTbD, JIeTAJIbHbIE, 3()PeKTUBHBIE 103bl U TePaNeBTUHYECKHE
nHaekcsl koMmiLiekca I'JIAC u ACK

AHTHDKCCYIaTUBHAS aKTHBHOCTD, % Lo Ellso | Tepmmn
Hosza Kapa- | Ilepe- | ®op- | Cepo- | Imc- / e | Lo /B
FeHHUH | TOHUT | MaiuH | ToHuH | Tamunu | /KD MI/KE Hso/Ells0
I'JIAC /10 50 51 50 40 50 10000 12 833
T'JIAC/ 25 77 77 51 58 72
*ACK/ 100 50 54 37 32 25 1600 100 16
*MACTI'K/ 50 49 49 50 70 62 10000 50 200

*- KOHTPOJIb

[Ipu ompenenenun paeiictBuss komiuviekca [JIAC Ha mnponudepaTuBHOE
BOCIaJIEHUE ObLIO MOKA3aHO, YTO OH O0JAJaeT SIBHBIM IPOTHUBOBOCHAIUTEIbHBIM
JEUCTBUEM HAa MOJENM «aJIbIOBaHTa», a TaKXe MPO(UIAKTUYECKUM M JIeUeOHBIM
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nevicteuem; B go3ax 10 wm 25 wmr/kr kommiekc [JIAC mo cBoemy
anTunponudepatupHomy neicTBrio nperocxoaut ACK B 2 pa3za.
HNuTtepdbeponnnaynupytomas aktuBHOCTh komiuiekca ['JIAC (u3ydena a1.0.H
CautkynoBbIM A.) HCClieJOBaHa B pa3JIMYHBIX criocoOax BBeaeHus U ao3ax. Camas
BbICOKasi UHTEP(HEPOHUHAYIUPYIOIIAsi aKTUBHOCTh HabJo1anack B 03¢ 10 MI/Kr.
Tutp unTepdepoHa NMpU PEKTATIbHOM BBeldeHUM cocTaBui 4096-8192 en/mi, npu
nepopajibHOM BBefieHUU- 2048 en/mil, mpu uHTpaHazaabHOM- 1024-2048 en/mi, a
npu BHyTpuOprommuaom- 2048-4096 en/min (Tabnuua 7).
Tabauna 7

JAnHamuka HaKoNJIeHUus1 HHTep(epoHa B KPOBHU MbllIeil npu BBeaeHnu komiuiekca I'JIAC
B Pa3JIMYHBbIX 032X

Hoza i Hoza i
KOMILJIEKCa Cmoco6 HII;IHTGE(bGPOHaH KOMIIJIEKCca Cmocob HII;IHTGEI(bGPOHa}I
I'JTIAC, BBEJICHUS ALYIHPYIOH T'JIAC, BBEJICHUA JLYIHPYIOH

/KT aKTUBHOCTB €J1/MJI /KT AKTUBHOCTB €]1/MJI
5 1024 5 2048
10 B 2048-4096 10 P 4096-8192
HYTpH- €KTalIb-
25 GpIOLIMHBI 2048 25 ] 2048
50 1024-2048 50 1024-2048
5 128-256 5 4
10 2048 10 1024-2048
Iepo- HnTpo-
25 panbHbINA 2048 25 Ha3aJIbHBIA 512
50 1024-2048 50 256-512
Kontposs Pexrans., .
¢bwus3. pacT.) | WHTpPOHA3.

NMMyHOCTUMYTUPYIOIAs aKTHBHOCTH ObLJIa OIICHEHA 10 YBEJIMYEHHUIO Beca
AJIEPHBIX KJIETOK B TUMYCE M CEJe3¢HKE U MO YBEJIMYCHHIO TUTpa MHTEep(hepoHa B
KPOBU KUBOTHBIX.

O6mue noKJIMHMYECKHME (hapMaKOJIOTMUYECKUE M TOKCHKOJIOTUYECKHUE
uccinenoBanus mnokasanu, uro komiuiekc [JIAC ortHocutcsicas k V  kjaccy
ManotokcuuHbiX BemecTB (LDsy >10 000 mr/kr); He oOnamaer KyMyJSITUBHBIM,
JIJIEPTEHHBIM U KOKHO-PE30pOTUBHBIM JEHCTBHEM; HE OKa3bIBA€T TOKCHYHOTO
s dexTa Ha TMHAMUKY Beca U JIBMXCHHUE KUBOTHBIX, TIeprUpeprUIecKue MmoKa3aTeIu
KpOBH, QYHKIUIO NTEYEHH, MOYEK U IPYTHUX OPraHOB, a TAaKXKe Ha MaToMOP(OIIOTHI0
TKaHEeW MNpU KaXJIOJHEBHOM HWJIM MHOTOKPATHOM IE€POPAJIbHOM BBEICHUU; HE
BIMSET HA TEMOJHM3 SPUTPOLIUTOB MPH TMOCTOSSHHOM BBEIACHMU (HO BBI3bIBAET
CTOMKYIO THUIIOKOAryJILMI0 B MaJIbIX KOJMYECTBAX, YTO MOXKET MPOUCXOAMUTH 3a
CU4€T YMEHBIICHHUS arperalfiOHHON aKTHBHOCTH TPOMOOIIMTOB U YMEHBIIICHHE
CUHTE3a MPOKOAryJsIHTOB B MEYEHM); HE O0JafacT BBIPAXKEHHBIM 3PQPEeKToM Ha
CEpICYHO-COCYIUCTYI0 CHCTEMY, JbIXaHWE, ICHTPAIbHYI0 U TeprudeprudecKyro
HEPBHBIC CUCTEMBI.

Takum o00pa3oMm, MpPOBEACHHBIE WCCIEAOBAHUS IOKa3ald, YTO KOMILIEKC
['NTIAC o6nagaer uHTEpHEPOHUHAYLUUPYIOIMIUM, BBIPA)KEHHBIM aHTHIKCCYJIATHUB-
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HBIM, IPOTHBOBOCTIAJINTCIIbHBIM W PAHO3AKUBJISFOIIIUM ,HCfICTBHGM " Hapsaay € 9TUM
HE€ OKa3bIBACT TOKCUYCCKOT'O Bq)(i)eKTa Ha OpTraHHu3M.

Paspabomxa nopmamusHno-mexuuueckoi 0oOKymenmayuu 01 npenapama
1J1AC

Texnonorus nonyyenus tadietok ['JIAC Obina pa3zpaboTaHa COBMECTHO C
corpynHukaMu  TamkeHTckoro (apManeBTUUYECKOr0 HWHCTUTYTa  A.(apM.H.,
npodeccopom X.M. FOnycoBoi, K.papm.H., nou. A.M.Ycy606aeBsiM U K.(hapM.H.
3.X.3ydapoBoii.

Bce paboThl M0 KaueCTBEHHOMY M KOJMYECTBEHHOMY aHaNM3y Mperapara
['JIAC BbmosnHensl coriacHo Tpedoanusim Xl [NocynapcrBenHoit dapmakorien.
Pazpabotan MeTon oONpeAeNiCHUST KOJIMYECTB OCHOBHBIX KOMIIOHEHTOB U
MIOCTOPEHHBIX BemecTB B cocTaBe cyocTanmuu ['JIAC mMeToom BeICOKOA((HEKTHB-
HOM xuaKocTHOW xpomatorpaduu (BIXKX). OcHOBBIBasgCh Ha MOJTYYSHHBIX
pe3yabTarax, ObUIM pa3paboTaHbl MPOEKThl BPEMEHHOUW (apMakonmelHOW CTaTbu
st cyocranumu [JIAC u e€ nekapcTBeHHOM (OpMbI B BHUAE TaOJIETOK,
MOATOTOBJICHA ONbITHAS MapTHUs TAOJETOK. YCIENIHO MPOBEJAEHbI KIMHUYECKUE
UCCIIEIOBAaHUSI B  3-X KIMHMYECKUX YUPEKICHHSX ropona TaikeHra,
MOATOTOBJICHBI OTUETHI 00 HCMBITAaHUSX, KOTOphie mpencraBieHbl B ['YKKIIC u
MT M3 PVY3 ming monydyeHus paspenieHuss Ha Opou3BoiacTBO. llo pemieHuto
IIpesunnyma dapmakosiornueckoro komurera M3 PVY3 mpenapaT paspelieH K
MPUMEHEHUI0O B MEIUIMHCKOW MPAKTHUKE W PEKOMEHJOBaH ISl PErucTpanuu
(pemenue 3acenanue [pesuaguyma @K M3 PY3 Ne 5 ot 18 Hoa0ps 2014 rona).

B mrecrtoi rimaBe «Y ¢cJ10BHSI 1 METOABI MOJTY4YeHUS MEeTHITHO(POCHOHATOB
U KOMILIEKCOB TJIMUMPPUZHHOBOM KHUCJIOTBDY NPUBEICHBI METOJAUKU CHUHTE3a
MCXOJIHBIX COEAMHEHUH, CI0KHBIX A3(PUPOB THOH(POCHOHOOI KUCTOTHI, BBIJIETIEHUE,
OUYHCTKA U MOTYYECHHE KOMITJIEKCOB TJIMIIUPPU3UHOBON KUCIOTHI U €€ COJICH.

BbIBO/JIbI

1. CunresupoBan  psn  dbupoB  O-ankunmerwidocponoBot, O-
ankunmeTunTuodochonoBor  kucior Ha ocHoBe N-B-oxcudTmin- u  N-B-okcu-
nponmuaIMopQoiiHa, MUMNepuMHa, aHaba3uHa, reKCaMeTHIICHUMHUHA, JIYITMHUHA U
snuinynuauHa. [Ipu Hanmuuuu B Mosiekyine O-ankuiMeTunTuOH(GOCHOHATOB ABYX U
Oonee acMMMETPUYECKUX IIEHTpoB, B crnekrpax I[IMP wnabmiomaercsa sddexr
AMacTepEOMEPHON aHU30XPOHHOCTM B BHJI€ YABOEHHUS CHHIAJIOB IPOTOHOB
METUJILHOM TpyNIbl  HEMOCPEACTBEHHO CBs3aHHOW c artomoMm ¢ocdopa, 3TO
CBOWCTBA MMOMOYKET MPH YCTAHOBJICHUU CTPYKTYP MOTOOHBIX COCTUHEHUIA.

2. Hns xnoprugpatoB O-ankuiMmetuiochonaToB, O-aJKUIMETHITHOH-
dhochonaroB u O-ankmidenundochoHaToB N3ydeHa aHTUXOJIUHICTEpA3HAs aKTUB-
HOCTh B OTHOWICHHH K AXD 3pUTpPOLMTOB KpPOBU uesioBeka U byXD chIBOpOTKHM
KpOBH Jiommaau. Bce m3yueHHbIE COSAMHEHUS SIBISIFOTCS 0OpaTUMBIMU WHTHOUTO-
pamu AXD u byXD; cpaBHenue 3Hauenuit K; MmetundochoHaToB U METUITHOH-
dbochoHATOB JYNMUHWHA, SMWIYNUHUHA W N-B-OKCHATHINHUIIEPUANHA TTOKA3aJIo,
yto 3aMeHa ¢parmenTa P=0O na P=S npuBoaut k pe3koMy BO3pacTaHHIO aHTUXO-

56



JUHACTEPa3HOW akTUBHOCTH B oTHOIICHNH AXD u byX3 (THOHOBBI 3 deKT), 3TO
MMEET BaXHOE 3HAYEHHE MPU CO3/JaHNE HOBBIX A((HEKTUBHBIX UHTUOUTOPOB AXD.

3. O-ankuin-O-[N-(B-oxkcuyTrmmunepunnn) |- u O-ankuia-O-[N-(B-okcumnpo-
NUIreKCaMEeTUICHUMUHIIT ) [METUIATHOH(POCPOHATHI SABJISIIOTCS CUJIbHBIMU
KOHKYpPEHTHbIMH OOpaTuMbiMH HHTHOUTOpaMu AXD u byXD, mnpossistomme
BBICOKYIO crieuuuHOCTh B OTHOLIeHWU K AXD. YcraHoBieHo, yTto O-ankmi-O-
[N-(B-oxcuatrnnunepuawn) MeTuaTHoH(GOChOHATH  001agal0T  3(HPEKTUBHBIM
MPO(PIIAKTHICCKUM JCHCTBHEM OT TOKCHYECKOTO BO3JCHCTBHS apMuHA, B
OyAyIIeM 3TO MOCIYKHUT JJIsl CO3JaHKe MpenapaToB obnagarommx 3¢hGeKTHBHBIMU
AHTUJIOTHBIMU CBOMCTBAMHU Ha OCHOBE METHUITHOH(POC(HOHATOB.

4. Tlonyudensl cynpamonekyisipuble komiuiekcbl coneid 'K ¢ I'X nezok-
CUIIETaHWHA, TaJJaHTAMUHOM, TIPEIHU30JI0HOM, UX CTPYKTYpPbl U3YYEHbI METOIAMHU
Y®- u UK-cniektpockonuu. [lokazano, yto kommiekc MACI'K:I'X JIOIT (2:1) no
aHTUXOoJUHACTepasHoMy nerctBuio npeocxoauT ['X JIOII B 85,3 paza u B 8,3 pa3
MeHee TOKCHYEH. [0 IMMyHOCYIPECCUBHOMY JIEHCTBUIO KOMILIEKC MPEIHMU30JI0HA
¢ MACIT'K (I'munpen) B mo3zax 2,5 u 5,0 MI/KI mpu MEepopaTbHOM BBEJACHHUU
MpeBOCXOAUT APGEeKT camoro mpeaHu3ojJoHa B jgo3e 10 MI/Kr, 3TO SBHIOCH
OCHOBOM pa3paboTKe JIeKapCTBEHHBIX cpeacTB Jlezokcuneranama u [ numpena.

5. BrepBble nomydeHsl cynpamoniekyssipabie komiuiekesl cosieid ['K ¢ CK,
ACK, IICK, BCK. Onpenenenbl (pU3NKOXUMHUUECKHE KOHCTAHTHI KOMIUIEKCOB, U
ux crpykrypa wu3ydeHa mertogamu Y®- u HK-cnekrpockonuu. Ha ocHose
cnektpaibHbix MeTogoB (Y® u WK) noareepxkaeHo o00pa3oBaHUME HOBBIX
koMmiiekcoB MACI'K 3a cué€r runpooOHBIX B3aWMMOAEHCTBUNA U BOJIOPOIHBIX
CBSI3eM MEXKIy XO3SMCKUMU W TOCTEBBIMH MOJIEKyJIaMH, 3TO HMMEET Ba)KHOE
3HaQYCHUE TPHU MOATBEPKICHUU CTPYKTYp, BHOBb MOJY4aeMbIX KOMILJIEKCOB Ha
ocHoBe 'K

6 B mensx omnpeneneHus MNOpUPOAbl CHUJI, BIMSIOIMIMX Ha MPOIECC
CTPYKTYPUPOBAHMSI MOJIEKYJT BOJbI W BA3KOCTh pPAaCTBOPOB ObUIa H3y4YeHA
ruapoanHamuka pactBopoB MACIK-1 (75%-noii uuctrorel) © MACI'K-2 (97%
yucToThl) (B KOHIEHTpamusx 0,2% u HmKe) Tpu BO3JACHCTBUU PaA3TUUHBIX
areHTOB: MOYEBHUHBI (pa3pylIaroNIei MEXKMOJIEKYJISIPHbIE BOJOPOIHBIC CBSI3H),
KCHJIO3bI (OKa3bIBarollel BiuMsHUE Ha TuapodoOHble B3ammogenctBus) n KCl
(omekTponuTa), B pe3yJabTaTe Yero OBUIO YCTAaHOBJIEHO, YTO MPOIECC
CTPYKTYpUpPOBaHUSI B pacTBOpaxX MOXKET MPOUCXOJUTh HE TOJbKO 3a CYET
BOJIOPOJIHBIX CBSA3€H, HO M CWIbHBIX THMAPOGOOHBIX B3aUMOJEUCTBHM, 3TO
MOMOKET OOBIACHUTH MPOIECC 0OPA30BAHUS KOMILIEKCOB.

7. B pe3ynbrate (hapMakoIOTHUUECKUX HCCIETOBAHUM OBLIO YCTaHOBJICHO,
yTto monydeHHbld HOBbIM  komiuiekc MACIK:ACK (I'JIAC) o6namaer
MHTEP(PEPOHUHAYIIUPYIOIIUM, BBIPAKEHHBIM aHTHUAKCCYJIATUBHBIM, MPOTHBOBOC-
MaJUTENbHBIM, PAHO3XKUBIIIONIMM JIEUCTBUEM M BMECTE C ITUM HE OKa3bIBAECT
TOKCHYECKOr0 BIMSHHS Ha opranusm; tepaneBruucckuii wHmeke (L s0/Elso)
I'TAC Bbiie takoBbiX it MACI'K u ACK B 4 u 52 pa3a, COOTBETCTBEHHO, a
TOKCUYHOCTH B 6 pa3 meHblle TOkcuuHOCTH ACK;; BIiepBbI€ MOKa3aHO, YTO B J103aX
10 u 25 wmr/kr nponudepaTHBHOE EHUCTBHE OSTOTO KOMIUIEKCa B 2 pasa
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npeBocxoguT TakoBoe s ACK, 3TO cTajio OCHOBaHMEM [UIsl CO3JaHUs
IPOTUBOBOCIIAJIMTEIBLHOIO MPENApaTa Ha OCHOBE IAHHOTO KOMILJIEKCA.

8. PazpaboTansl BpemeHHas (hapMmakornieiinas ctatbs A cyoctanuuu ['JIAC
U e€ JeKapCcTBEHHOW QopMbl (TabJETKH), MPOEKT TEXHOJIOTHH TOJIYy4YECHHUS
nexkapcTBeHHOM (opmbl B Buae Tabserok (0,05 r), U MOAroTOBIEHA ONBITHASA
napTusi TaOJETOK. YCHEIIHO MPOBEIEHbl KIMHUYECKHWE WCCIeAOBaHUS B 3-X
KJIMHUYECKUX YUPEXKIEHUsX ropoaa TaiikeHTa, MOATOTOBIEHBI OTYETHI 00
ucnbITanusax, kotopele npeacrasieHsl B I'YKKIIC u MT M3 PY3 i nonydyeHus
paspemieHnss Ha npou3BoACTBO. [Io pemenunto [Ipe3nanyma @apMakoIOrH4ECKOro
komurera M3 PVY3 npenapar pazpenieH K IpUMEHEHUIO B MEIULIMHCKON MPAKTHKE.
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INTRODUCTION (Annotation of the Doctoral Dissertation)

The topicality and relevance of the dissertation topics. Highly effective
reversible inhibitors of the acetylcholinesterase (AChE) are widely used in the
world for alleviation of poisoning by organophosphorus pesticides and in the
treatment of ilnesses such as Alzheimer's disease, myasthenia gravis, glaucoma,
paralysis, and paresis. Therefore, the development of highly effective reversible
inhibitors of AChE for the use in therapy of different pathologies of the central
nervous system, a search among these preparations with antidotal action, chemical
modification of the pharmacon, as well as the creation of low-dose dose, water-
soluble drugs with a wide range of therapeutic index by using the complexing
agents are an important issue today.

With the acquisition independence of Uzbekistan, organization of scientific-
research works on creation of the low-dose, effective pharmaceuticals from local
herbs for treatment of a number of diseases, and conduction of enhanced measures
to provide the population with quality drugs at a high level medicine has led to a
definite successes

At present, on the basis of glycyrrhizic acid (GA) by molecular
encapsulation, complexes of the poorly soluble pharmakons were obtained, where
the desired effect was achieved ath very small amounts of the pharmakons. This
method is considered as the most effective way to reduce the side effects of many
drug; on the basis of GA and its derivatives, the drugs against acquired
Immunodeficiency syndrome, skin and stomach cancers, as well as anti-
inflammatory water-soluble drugs with low doses and a wide of the therapeutic
index are created and put into practice. The research in this area is an urgent task of
the bioorganic chemistry and medicine.

The present doctoral dissertation is, to some extent, an accomplishment of
the tasks set in the Resolution 416 of the Cabinet of Ministers dated 14 July 2016
«On the procedures to support domestic manufacturers of medicinal drugs and
medical devices» and other legislative documents related to the above mentioned
activities.

Compliance of the investigation with Priority Directions in Science and
Technology of the Republic of Uzbekistan. This work was performed in
accordance with the Priority Directions in Science and Technology of the Republic
of Uzbekistan, VI: «Medicine and Pharmacology».

Review of international research on the topic of the dissertation®.
Research aimed at the study of the structure of AChE, search for the reversible
competitive inhibitors, creating the low-dose, broad-spectrum drugs by modifying
the pharmakon are being held in leading scientific centers and universities of the
world, such as the Institute of Organoelement Compounds, Institute of
Evolutionary Physiology and Biochemistry, Ufa and Novosibirsk (Russia)
Institutes of Organic Chemistry, Weizmann Institute of Science (Israel), National

1 1 Research and commentary on the thesis developed in www.sciencedirect.com, https://www.researchgate.net,
https://www.ncbi.nIm.nih.gov/pmc/articles and developed on the basis of other sources.
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Institute of Radiological Sciences (Japan), Institute of Clinical Pharmacology,
Universitit Wiirzburg (Germany), Stanford University, National Institutes of
Health (USA), University of Cambridge, University of Oxford (Great Britain),
Shanghai Institute of Materia Medica (China), Australian National University
(Canberra, Australia), the Institute of Bioorganic Chemistry (Uzbekistan), National
University of Uzbekistan.

As a result of the research carried out around the world for determinig the
active sites of the enzyme, the development of diagnosis and treatment of neural
diseases such as Alzheimer's, Parkinson's diseases and myasthenia gravis, and
creation of low-dose broad-spectrum drugs, a number of the following scientific
results have been obtained: it was found that the active site of AChE is composed
of 3 major fragments: the catalytic triad, oxyanionic and anionic centers, which are
directly involved in the hydrolysis of acetylcholine (Weizmann Institute of
Science; Australian National University); it is shown that the use of effective
competitive reversible AChE inhibitors in the treatment of Alzheimer's disease,
myasthenia gravis and Parkinson’s disease produces effective results; a medicinal
drug, Nivalin (Galantamine) («Sanokemiya», Austria), tacrine (donepezil), after
passing all the tests at the Food and Drug Administration (USA), have been
approved for using in the medicinal practice; eptastigmin, huperzine, velnakrin
have been registered as AChE inhibitors and had potential therapeutic effects in
treating the Alzheimer's syndrome (Food and Drug Administration); a clathrate
complexes of glycyrrhizic acid (GA), with various psychotropic, kardiotropic, anti-
inflammatory and hormonal drugs have been obtained and it was found that the
desired effects were achieved at a 17-times lower content of the substance of
pharmakon in clathrate (Ufa Institute of Organic Chemistry).

In the world, the research is being conducted to study the structure of AChE,
the search for its reversible competitive inhibitors, to create high-performance,
low-dose drugs used in the treatment of nervous diseases, in the following priority
areas: search for drugs antidote action among the reversible competitive inhibitors
of AChE; chemical modification of pharmakons, creating of low-dose water-
soluble drugs with a wide therapeutic index by using complexing agents.

Degree of study of the problem. Many foreign scientists, such as, A.P.
Brestkin, M.Ya. Mihelson, V.l. Rozengart, M.l. Kabachnik, N.A. Loshadkin,
Silman I., Sussman JI, Soreq H., Seidman S., and Zhang Y. have conducted studies
on determining the structure of active center and molecular mechanism of action of
AchE that hydrolyses the neuromediator, acetylcholine, designing the highly
effective low-dose drugs used against neurologic deseases mediated by the
enzyme, AChE. They demonstrated that the especially important anticholinesterase
drugs are the organophosphorus compounds (OPs). Some of them (such as armin,
phosphacol) are used in medicine as pharmaceuticals, whereas others are currently
used as highly effective insecticides. Also, the possibility of using effective
reversible AChE inhibitors in the prevention of poisoning by OPs was elucidated.
The high efficiency of the reversible AChE inhibitors in the treatment Alzheimer's
disease was demonstrated.

62



To date, some complexes of the GA with acidic and double salts of various
biogenic metals, esters and other derivatives series were obtained and their
biological activities were studied (Tolstikov GA, LA Baltina, Sasaki J., Morita T.,
Yamamoto K ., Soltesz J.). The complex-forming properties of GA has been used
in medical practice to create remedies by complex formation with conventional
drugs in order to increase their activity and expand the ways of treatment, as well
as for the purposes of the molecular encapsulation. It was noted that due to the
solubilizing capacity of 18B-N-GA and its salts, its complexes with almost
insoluble in water hydrocortisone, prednisone, uracil, and nystatin become water
soluble, and they lost their negative properties of non-steroidal anti-inflammatory
drugs (NSAIDs).

In Uzbekistan, studies on the AChE active site and searching for its effective
inhibitors were carried out under the supervision of A.S. Sadykov and A.A.
Abduvahabov. Research on isolation of glycyrrhizic acid — the main component of
the licorice root, to build on its basis the derivatives with effective and broad
therapeutic action have been conducted by the Institute of Bioorganic Chemistry,
the Institute of Plant Chemistry, Chemical-Pharmaceutical Research Institute and
the National University of Uzbekistan.

However, obtaining of the supramolecular complexes of monoammonium
salt of glycyrrhizic acid (MASGK) with pharmakon, their structure,
physicochemical properties and biological activities had been studied not
sufficiently and, in some instances, non-systematically.

Therefore, studies on the search for efficient reversible inhibitors of AChE
with antidotal action among alkaloids, nitrogenous heterocyclic compounds
containing methyl esters and phenylphosphonic acid fragments, creation of a broad
therapeutic medicines and drugs based on GA and its salts, as well as on AChE
inhibitors and drugs with anti-inflammatory activity, is highly demanded and has
important scientific and practical significance.

Relation of the Dissertation topics to the thematic plans of the scientific
research project carried out at the Institute: The Dissertation studies have been
performed within the following projects: GNTP 15-15 «Designing and
development of effective non-steroidal inflammatory drug based on local herbs
without ulcerative effect» (2003-2005), A-10-108 «Designing and developing
intranasal use NSAID from local herbs» (2006-2008), FA-A12-T175 « Designing
the technology of dosage forms of the anti-inflammatory drug «GLAS», local
haemostatic medicine «Glilagin» and hemostatic intravenous medicine «Lagovin»
(2009-2011), IFA-2012-6-3 «Development of technology for tablets NSAID
GLAS, clinical experiments and production of prototypes» (2012-2013), All-
T102 «Development of low-dose water-soluble supramolecular complexes of
prednisolone» (2012-2014), the FA-A11-T067 «Designing and development of the
technology for the substance of the anticholinesterase (AChE) drug,
Desoxypeganam, and medicinal dosage form of Glipred drug for prevention and
treatment of myasthenia gravis» (2015-2017)

The aim of the study is to develop drugs with a wide therapeutic mediccinal
action on the basis of nitrogen-containing organophosphorus reversible inhibitors
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of AChE possessing an antidote effect and anti-inflammatory drugs based on
certain derivatives of glycyrrhizic acid.

Study tasks:

the synthesis of a number of esters of methylphosphonic, phenylphosphonic
and methylthiophosphonic acids containing residues of nitrogen-containing
heterocyclic compounds — piperidine, morpholine, hexamethyleneimine,
anabazine, lupinine, epilupinine; determining of their structure by physical and
chemical methods;

study of the anticholinesterase properties of the synthetic esters; study of the
pharmaco-toxicological and antidotal properties of the identified effective
competitive reversible AChE inhibitors;

isolation of GA in pure form from a thick concentrate of licorice root
extracts;

obtaining the supramolecular complexes of monoammonium and
monopotassium salts of GA with prednisolone, deoxypeganine, galantamine; study
of their physical and chemical properties;

synthesis of complexes of the monoammonium (MASGA), monosodium
(MSSGA) and monopotassium (MPSGA) salts of GA with salicylic (SA), acetyl-
(ASA), propionyl- (PSA) and butyryl-salicylic (BSA) acids, study of their physical
and chemical properties;

Study of the anti-inflammatory and anticholinesterase properties as well as
the interferon-inducing effects of the synthesized complexes;

Creating the anti-inflammatory drugs on the basis of the most active
complexes and their dosage forms; development of the Transitional Pharmacopoeia
Article (TPA) for the substances and dosage forms, laboratory regulations,
obtaining an experimental batch of the drug's and their dosage forms.

As an object of the study, the alkaloids, the nitrogen-containing
heterocyclic compounds and their complex organophosphorus esters, MASGA,
MSSGA and MPSGA, BSA, PSA, ASA, SA, prednisolone, deoxypeganine,
galantamine and their supramolecular complexes were used.

The subject of the study is obtaining the supramolecular complexes on the
basis of alkaloids and the esters of the nitrogen-containing heterocycles, the GA,
MASGA, MSSGA, MPSGA, studying their structure, Kinetics of inhibition of
cholinesterase, the interferon-inducing and anti-inflammatory activity.

Research methods. In the study, the methods of organic and bioorganic
chemistry (filtration, distillation, extraction, freeze drying), physicochemical
(viscosity) and physical (optical spectroscopy) methods, chromatography (thin
layer, column, high performance liquid) were used.

The scientific novelty of the research is as follows:

based on alkaloids and some nitrogen-containing heterocyclic compounds
(piperidine, morpholine, hexamethyleneimine, anabasine, lupinine, epilupinina),
complex esters and salts of the methyl-, methylthion- and phenyl-phosphonic acid
complementary to the active surface of AChE have been synthesized;
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defined the appearance of the diastereomeric anisochronism effect in the
NMR spectra of the metylthiophosphonic acid derivatives with two or more
asymmetric centers have been demonstrated,;

effective reversible inhibitors of AChE was found.

the research showed the structure-activity relationships;

supramolecular complexes of GA salts with effective reversible AChE
inhibitors — alkaloids Deoxypeganine hydrochloride (DOP HC) and galantamine in
different proportions have been synthesized;

it shows that MASGA and DOP GA (2:1) has high cholinesterase active and
less toxicity;

the gel formation of the aqueous solution of the obtained supramolecular
complexes of GA and its salts was studied and the critical micelle concentration
were determined; presumed mechanism of the process was proposed;

the interferon-inducing activity of the created supramolecular complexes has
beed studied; on the basis of the most effective comples, an anti-inflammatory
drug, GLAS, has been created.

Practical results of the study are:

as a result of the performed studies, some metylthiophosphonates of
piperidine and hexamethyleneimine were identified as effective reversible
inhibitors of AChE and antidotes against organophosphorus poisoning;

relatively high anticholinesterase activity and low toxicity of the complex
MASGA DOP GA (2:1) compared to the DOP GA was the basis for the beginning
of the research on the Desoxypegane anticholinesterase drug;

It was shown that the complex MPSGA and prednisolone (9:1) at a dose of
2.5 and 5.0 mg/kg (prednisolone content was 0.11 and 0,22mg/kg, respectively)
has equal immunisupressor activity as prednisolone at a dose of 10 mg/kg;

based on the study of the hydrodynamic properties of supramolecular
complexes of MASGA and substances with variable logical structure (SA, ASA,
PSA, BSA) with different reagent ratios, it was suggested that the reason for the
structuring of water is the initial micelle formation and the subsequent emergence
of pseudo-polymer grids;

for the first time, the catalytic effect of salts GA on the hydrolysis of ASA
and its analogues has been revealed and a theoretically possible mechanism of this
process has been suggested,;

it was shown that the complex MASGA and ASA (drug GLAS) can be
produced for local raw materials, and it can replace the imported foreign products
In the treatment of acute respiratory infectiouse desiases;

The reliabilioty of the results is confirmed by the fact that they are derived
from the application of modern physical and chemical methods of research.
Statistical processing was performed using Student's t test with the calculation of
the means and boundary values of the confidence intervals. The expert evaluations
of the specialists in the field, practical implementation of research results,
discussions of the results of research at the national and international conferences
and the publication of research results in peer-reviewed scientific publications and
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obtained patents confirmation that the results obtained are highly reliable and
valuable.

Theoretical and practical significance of the study. The theoretical
significance of these results is that carried out systematic, targeted synthesis of new
organophosphorus compounds with a number of heterocyclic bases and alkaloids
detected pattern changes reversible cholinesterase activity in response to changes
heteroatoms P=0O and P=S group, as well as the complexity of the heterocyclic
organophosphorus inhibitor moiety. For the first time the possibility of
organophosphorus competitive reversible inhibitors of AChE protect against the
toxic effect of organophosphorus poisons. A possible mechanism of gelation and
solubilization of water GA solutions, its derivatives and supramolecular
complexes. This phenomenon of solubilisation is apparently associated with the
effective inclusion of insoluble components of the micelles through the formation
of supramolecular complexes with molecules of GA and its derivatives.

The practical significance of the thesis lies in the fact that the identified laws
served as a good reason to create drugs based on the method of molecular
encapsulation, and allowed us to develop an effective, anti-inflammatory drug
GLAS low dose, water-soluble forms of anticholinesterase drug DOP GC and
prednisolone.

Implementation of the research results. By results of researches of the
active site of the enzyme to create AChE inhibitors used in the treatment of
nervous diseases and malodoznyh drugs with a wide spectrum of action:

A patent for an invention (Nel1109, 28.03.94) of the Patent Office of the State
Committee of Science and Technology of the Republic of Uzbekistan on the
hydrochloride of O-butyl-O-2-[N-piperidyl] isopropyl metiltionphosphonat having
anticholinesterase activity has been obtained. This product makes it possible to
create the antidote agent for the protection of the enzyme AChE from the
organophosphorus poisons.

On the basis of the conducted research on local herbs, a dosage form of anti-
inflammatory drug, GLAS, has been designed. For substances and dosage form of
the GLASS drug, all the regulatory and technical documents have been prepared
and submitted to the General Directorate of Quality Control of Medicines and
Medical Equipment (GDQCMME) of the Ministry of Health. By decision of the
Ministry of Health of the Presidium of the Pharmacological, the drug has been
approved for the use in medical practice and recommended for registration
(decision of the meeting of the Presidium of the Pharmacological Committee,
protocol number 5 of 18 November 2014)

Approbation of the research results. Results of the study were reported
and were tested in 12 Conferences, including the Scientific Conference of Young
Scientists for Commemoration of Academician S.Yu.Yunusov (Tashkent, 2004),
«Farmatsiyada ta’lim, fan va ishlab chiqarishning dolzarb muammolari»
(Tashkent, 2005 , 2007), «Tabiiy hom-ashyolar asosida dori vositalarining olinishi,
taxlili va qo’llanilishidagi yutuglar» (Tashkent, 2006), «Improving the relationship
between education and science in XXI century and topical issues to improve the
quality of excellence» (Shymkent, Kazakhstan, 2006), 7th International
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Symposium on the Chemistry of Natural Compounds. (Tashkent, 2007), at the 1V
Congress of microbiologists of Uzbekistan (Tashkent 2008), «Current issues of
education, science and production in the pharmacy» (Tashkent, 2009), Russian
Conference on Organic Chemistry, dedicated to the 75th anniversary of the
founding of the Institute of Organic Chemistry, ND Zelinsky Academy of Sciences
(Moscow, Russia, 2009), the international scientific conference «Actual problems
of development of Bioorganic Chemistry» (Tashkent 2010, 2013), «O’zbekistonda
tabiiy birikmalar kimyosining rivoji va kelajagi» (Tashkent, 2016).

Publication of the research results. On the doctoral dissertation topics,
total of 43 scientific works have been published. Of these, 15 scientific research
papers, including 3 in international and 12 in domestic journals recommended by
the Higher Attestation Commission of the Republic of Uzbekistan for the
publication of basic scientific results of doctoral theses; 1 patent of Ruz has been
received.

The structure and volume of the thesis. The dissertation consists of an
Introduction, six Chapters, Conclusions, the List of References, and the
Supplements. The volume of the dissertation is 190 pages.

MAIN CONTENT OF DISSERTATION

In the Introduction, the urgency and relevance of the theme of the
dissertation is noted, the goal and objectives, as well as a subject of study
formulated, which research priority areas of science and technologies of the
Republic of Uzbekistan are stipulated, scientific novelty and practical results of
the research are presented, the accuracy of the results obtained, revealed theoretical
and practical significance of the results are proved, a list of implementation in
practice of the research results as well as information on published works and the
thesis structure are given.

In the first chapter «structure of acetylcholinesterase. Low-dose drug
design», an analysis of the published data on the structure of the active surface of
the AChE and mechanism of action of inhibitors are given; the information about
diseases associated with the violation of AChE function, such as Alzheimer's
disease, myasthenia gravis are described, and preparations used in their treatment
are listed. Analysis of literature data on the use of supramolecular chemistry
techniques in producing the low-dose drugs and on the biological properties of
compounds behaving as «masters» in the formation of complexes such as the
«host-guestyare critically analysed. On the basis of the literature review, the
objects for the investigation are selected.

In the second chapter of the thesis, «Synthesis of organophosphorus
inhibitors», methods of obtaining of some nitrogen-containing heterocyclic
compounds and alkaloids with methyl esters, metiltion-, phenyl- and
phenylthiophosphonic acid residues are described, determining their confirmation
by physico-chemical methods are given.

Synthesis of esters O-alkylmethylphosphonic, O-alkylmethylphosphonic
acids containing residues of alkaloids and heterocyclic nitrogen-containing
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heterocycles such as morpholine, piperidine, hexamethyleneimine, anabasine,
lupinine, epilupinin, carried out according to the following scheme:

H,C X ‘E H,C X
N 6N NI
/P\ +R'OH H—Cl> /P\ Here: X=0, S; R= -C,H;5 -C;H;,
RO Cl ) RO” OR' -C4Hy, -CsHy;, i-C4Hy.
R'= ?2H4— CH,CH(CHy)— C2H4 CHZCH(CH3)’ CH,CH(CH)—
) O
C2H4 CHZCH(CH3) + CH,- « CH,- *For these alkaloids,

methylphosphonates and
% % N > N thyomethylphosphonates were
obtained

Esters of O-cyclohexylphenilphosphonic acid produced as follows:

CeHs o +Et;N  C¢Hs +Et;N CeHs o
3
-HCl -HCl
Cl Cl C6H110/ \Cl Ce¢H{1O OR

Qi CHCH(CHy)— CoHy- CH,CH(CHy)— CH,C=CCH;—

Here: R= [ j [ j Q O O HC=CCH,—

O-alkylphenylthiophosphonic esters of certain heterocyclic acids with amino
alcohols were prepared according to the following scheme:

CcH o]
6 5\ Y +HalR' CeHs \ //
P KHal *
RO/ \S K+ - KHa / \ , Here: R= u-CsHy,
S—R i-CsHy 1-CgHy3,
C2H4 CHZCH(CH3) CHZ_ CHZCH(CH3)_

The structure of the syntheS|zed compounds confirmed by IR spectra, PMR-
and mass-spectra, and some of their physical and chemical constants were
identified.

In the third chapter, «Anticholinesterase activity of a series of
metylthiophosphonic nitrogen heterocyclic compounds and alkaloidsy», the
findings on research of the anticholinesterase activity of the synthetic esters of
phosphonic acids are discussed. Anticholinesterase activity of the synthesized
compounds were determined for the human red blood cells acetylcholinesterase
(AChE K.F.1.1.7.) with a specific activity of 2.7 U/mg and horse serum
butyrylcholinesterase (BuChE K.F.1.1.8.) with a specific activity of 29 E/mg.

Among the compounds studied, hydrochlorides of the metylthiophosphonic
morpholine, piperidine and hexamethyleneimine showed a relatively high
specificity for the AChE, these data are given in Table 1.
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Table 1

The reversible anticholinesterase activity of CG O-alkilmetiltion-phosphonates

[K; (M, x10°)] RO(CH;)P(S)OR"
K; AChE K; AChE
R R' AChE BUChE | K;BuChE R' AChE | BUChE| K;BuChE
-C,Hs 6,83 17 0,4 19,8 | 21,8 0,91
-CaHr | 0,59 0,27 2,19 e | 16,7 70 0,24
C4Hy e 2,18 139 0,016 N 049 | 0,86 0,57
CsHy i j 7,76 - - [Oj 104 | 445 2,34
|_
CaHo 0 6,7 7,2 0,93 3,9 9,5 0,41
-CyHs 03(1,8)* | 3447 | 0,09 5,55 5,1 1,09
-CsHy | ., | 066(426) [67,0(15 [ 0,01 oo | 124 | 215 0,58
C4Hy \ 046(32,1) [47(161)] 01 ["&, | 022 | 039 0,57
CsHu O 0,56(20,6) | 1,5(10,1) [ 0,37 O 0,106 | 1,34 0,08
|_
CaHo 1,95 1,2 1,625
-CoHs 0,027 0,26 0,1
CsH7 | 77| 0,065 0,037 1,76
CH, | ~"™N" [ o031 0,26 0,12
CsHy Q 0,023 0,63 0,037
|_
CaHs 0,036 0,21 0,17

* Figures in brackets (constant oxygen analogs) are shown for comparison

It is shown that the hydrochloride of O-alkyl-O-[N-(B-oxyethyl-
morpholinyl)]Jmethylthionphosphonates and O-alkyl-O-[N-(B-oxypropylmorpho-
linyl)]methyltionphosphonates are reversible inhibitors of mixed type with respect
to both AChE and BuChE (Table 1). Upon intereaction of O-alkyl-O-[N-(j-
oxyethylmorpholinyl)]methyltionphosphonates with AChE, the extension of the K;
O-alkyl radical from O-ethyl to propyl, the reversible inhibitory activity increased
by 1.8 times. Such a change in the structure of the oxygene analogues is followed
by a gradual decline in inhibitory activity by about 11 times. Among
metyltionphosphonates N-B-oxyethylmorpholine, O-propyl derivative was the
most active. A similar pattern of change in the reversible inhibitory activity upon
elongation of the alkyl radical in case of the interaction of
methylthionphosphonates with BuChE resulted in a two-fold increase in the
activity.When comparing the action towards the AChE of the oxygen analogues
with the thione ones, it can be seen that the hydrochloride of O-ethyl-O-[N-(j-
oxyethylpiperidinyl)] methyltionphosphonate was 6 times, O-propyl derivative
64,5 times, and O-butyl derivative was 69.8 times more active. A similar
comparison of such action of these compounds towards the BuChE showed that the
«thione» effect appears only for the more hydrophobic compounds. In general, the
«thione» effect is more typical for the interaction with AChE, and the tested
compounds exhibited a relatively high selectivity towards AChE. By comparing
the values of Ki of the methylphosphonate with N-p -oxyethylpiperidine thione
analogues, it was shown that the substitution of P=O group with P=S in the
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molecules of the inhibitor series resulted in a significant increase in the efficiency
of the reversible anticholinesterase activity.

Hydrochlorides of the O-alkyl-O-[N-(B-oxypropylpiperidinyl)]Jmethyl-
tionphosphonates exhibited a weak activity against AChE when compared with the
analogues of the N-B-oxyethylpiperidin. In addition to the O-ethyl-O-[N-(B-
oxypropylpiperidinyl)]Jmethyltionphosphonate, other derivatives had greater
specificity of action with respect to AChE.

Hydrochlorides of O-alkyl-O-[N-(B-hydroxypropylhexamethyleneimine)]-
methylthionphosphonates turned out to be reversible inhibitors of AChE and
BuChE with a pronounced competitive nature. Changing the length of the O-alkyl
radical from ethyl to amyl did not change significantly the anticholinesterase
activity when they interact with AChE. In this series, the O-propyl derivative had
the least inhibitory activity. When interacting with BuChE, the hydrochlorides of
O-alkyl-O-[N-(B-oxypropylhexamethyleniminyl)]Jmetylthionphosphonates, except
for the O-propyl derivative, exhibited a weak inhibitory activity than towards the
AChE. Comparison of the values of K; for AChE and BuChE showed that most of
these compounds were specific for AChE.

When comparing the K; values of these compounds with piperidine and
morpholine metylthiophosphonates, it is seen that the hexamethylenimine
derivatives are more active reversible inhibitors of AChE. Moreover, O-ethyl-O-
[N-(B-oxypropylheamethylenimino)]metylthionphosphonate, by its reversible
inhibitory activity, is superior to the corresponding piperidine derivative by more
than 205 times. Thus, the hydrochlorides of O-alkyl-O-[N-(B-
hydroxypropylhexamethyleniminyl)]metyltionphosphonates were highly reversible
competitive inhibitors of AChE, superior in their action to all the analogs in this
class of compounds.

Reversible anticholinesterase activity of hydrochlorides of O-ethyl-methyl-
thionphosphonates containing the residues of alkaloids and heterocycles

Data on the reversible inhibitory activity of hydrochlorides O- ethyl-
methylthionphosphonates of N-B-hydroxyethyl and N-B-hydroxypropylamine,
lupinine, epilupinina are shown in Table 2.

The presented data show that, among N-B-hydroxyethyl analogues, the most
active reversible inhibitor of the acetylcholinesterase is the piperidine derivative,
which surpasses the morpholino analogue by more than 20 times. Introduction of
the pyridyl substituent at an a-position of pyridyl cycle also leads to a decrease in
the reversible inhibitory activity. Transition to bicyclic compounds — derivatives of
lupinine and epilupinina, reduces, in comparison to the pyridyl analogue, the
inhibitory activity by 70 times. In the case of O- ethyl methyl phosphonate thione
N-B-hydroxypropyl amine, the transition from a pyridyl derivative to a hexa-
methylene is accompanied by strengthening the reversible inhibitory activity
towards the acetylcholinesterase by more than 180 times. And O-ethyl-O-[N-(j-
hydroxypropylhexamethylene)methylthionphosphonate is the most active and is
also a selective reversible inhibitor of the AChE.
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Table 2
Reversible anticholinesterase activity of hydrochlorides of O-ethylmethyl- thione
phosphonates [K;-10®° (M)] C,HsO(CH3)P(S)O-R'-R

R R' AChE | BuChE R' AChE BuChE
morpholinyl -CoHy- 6,8 17 -CH(CH3)CH,- 19,8 2,2
piperidyl -C,oHy- 0,5 34 -CH(CH3)CH,- 5,5 51
hexamethyleniminyl -CH(CH3)CH,- 0,03 0,26
anabasine -C,oHy- 1,9 2,7 -CH(CH3)CH,- 3,8 2,4
Lupinine -CHo,- 20,0 6,6
epilupinil -CH»- 22,0 4,0

Preventive effect of the reversible inhibitors of AChE

The preventive effect of some, more active, methylthio phosphonates of
piperidine, compared to galantamine (LDsy=16mg/kg) from toxic action by armin

has been defined by the Candidate of Science (PhD) in Biology, G.M.Vayzburg.
Table 3
Preventive effect of methylthio phosphonates towards the action of armin

RO(CH5)P(S)OCH(R)CHy N )

Ne R R' LDso mg/kg Dose Preventive coefficient
1 CsH7 H 2000 1/8LDsg 2,33+0,42
2 C4Hg H 690 1/8LDsq 2,00+0,17
3 i-C4Hg CH3 125 1L Dsg 2,31+0,48
. LD 1,68+0,32
4 Galantamine 16 50 d d
1/4L.Dsq 1,51+0,74

As it is apparentl from this data, all three methylthio phosphonate, by their
protective effects, surpass the galantamine and can be recommended as
anticholinesterase preparations.

In the fourth chapter, «Supramolecular complexes of glycyrrhizic acid
and its salts», the physical and chemical properties of the glycyrrhizic acid (GA)
and its salts and complexes, the effects of the nature of interaction «host-guesty,
the structure of the complexes of monoammonium salt of glycyrrhizic acid
(MASGA) and acetylsalicylic acid (AA), its pharmacological activities, the results
of the procedure of preparing the medicinal form as tablets of GLAS are
discussed.

It is known that glycyrrhizic acid (GA) and its water-soluble salts possess an
ability of solubilization of poorly soluble medical products. Also, in the literature
data, it was mentioned that glycyrrhizic acid (GA) and its derivatives exhibit the
properties of an antipillbox at poisoning with heavy metals, alkaloids and other
poisonous substances. Possibility to reduce the dose of action and toxicity of
preparations and enhancing their therapeutic effect is thus shown. With the purpose
of decreasing the toxicity of the piperidine- and hexamethylene phosphonates
possessing a high reversible anticholinesterase activity towards the
acetylcholinesterase, we have attempted to obtain their complexes with
glycyrrhizic acid (GA) and mono ammonium salt of glycyrrhizic acid (MASGA).
It was impossible to obtain the complexes of POC under the conditions described
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in the literature. Therefore, we have tried to obtain the supramolecular complexes
of glycyrrhizic acid (GA) and mono ammonium salt of glycyrrhizic acid
(MASGA) with galantamine and hydrochloride deoxypeganine (HCh DOP) —
anticholinesterase preparations used in medicine for treatment of diseases of
nervous system (Alzheimer's disease, AD, myasthenia).

Supramolecular complexes of deoxypeganine, galantamine and prednisolone
with GA salts

The supramolecular complexes of anticholinesterase preparations — alkaloids
HCh DOP, galantamine (GM) and a hormonal preparation, prednisolone (Pr), with
GA, MASGA and monopotassium salt of glycyrrhizic acid (MPSGA) in 50%
water-alcoholic medium. The GA and its salts are prepared by the established
methods from the licorice root extracts. The structure of the obtained complexes is
studied by methods IR- and UV-spectroscopy.
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OH OH
OH OH
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OH OH
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Table 4
Some physical and chemical parameters and activity towards acetylcholinesterase of the
complexes of HCh DOP and GM with MASGA

Ne Complex Tmelt, °C R¢ Iso plso
1. MASGA HCh DOP (1.1) 18345 0,65 7,80x107 4,11
2. MASGA HCh DOP (2.1) 18745 0,72 5,02x10° 5,3
3 MASGA GM (1.1) 18245 0,62 1,44x10° 5,84
4 MASGA GM (2.1) 190+2 0,68 2,83x10° 5,55
5 HCh DOP 4,28x10™ 3,37
6 GA 6,22x10° 5,21

* - acetone:benzene:acetic acid:water (4:1:1:1)

Anticholinesterase activity of the obtained complexes (Table 4) is studied in
comparison with that for GM and HCh DOP. From the data presented in Table 4, it
can be seen that the obtained complexes have a character of reversible inhibitors
towards the acetylcholinesterase of erythrocytes of human blood. The ability of the
complex MASGA:GM (1:1) to inhibit the activity acetylcholinesterase was 4.3
times lower than that for GM, whereas the ability of complex MASGA:GM (2:1)
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to inhibit the activity acetylcholinesterase was 2 times higher than that for GM.
The ability of the complex of MPSGA:HCh DOP (1:1) to inhibit the activity of the
acetylcholinesterase was 5.4 times higher than that for HCH DOP, and the ability
of the complex of MPSGA:HCh DOP (2:1) to inhibit the activity of
acetylcholinesterase was 85.6 times higher than that for HCh DOP. For complexes
of MPSGA:HCh DOP, an increase in the value of pls, was observed in parallel
with the increase in ration of MASGA in a complex. The general feature of
complexes of GM and HCh DORP is that their gradual increase in anticholiesterase
activity is connected with an increase in their content in the structure of MASGA.
Therefore, it is possible to increase the activity of preparations changing the
relative ration of the components in the complexes. And it is very important for
creation of medical products with the prolonged action.

Studying the anti-inflammatory activity of complexes of prednisolone with
GA salts on the model carragenine, it has been established that the greatest activity
exhibits the complex MPSGA:Pr (9:1). Therefore, this complex has been chosen
for the further researche and tentatively named as Glipred. Pre-clinical research of
specific activity of the preparation of Glipred in the doses of 2.5 and 5.0 mg/kg
administered orally, has shown a profound anti-inflammatory effect on the models
of sharp exudative inflammation caused by action histamine, serotonin,
carragenine and formalin. Also, it was established that the efficiency of the
preparation surpasses that for prednisolone in a dose of 10 mg/kg by 1.5-2 times.
Comparative study of the immunosuppressive actions of these two preparations in
the above-stated doses upon oral administration also has shown the superiority of
Glipred over prednisolone.

Isolation of pure glycyrrhizic acid and study its properties in solutions

It is known that glycyrrhizic acid and a number of its derivatives exhibit
variouse biological activities. They have mineralocorticoid effects, exhibit
antiviral, immunotropic, anti-allergic, anti-tumor and hepato-protective activities
as well as the antidote properties. Also, they stimulate an induction of interferon in
the body.

MASGA (mono ammonium salt of glycyrrhizinicum acid ) was isolated
from an extracts of licorice root by the method given in the literature. The degree
of purity of MASGA determined by HPLC was 97%, wich is consistent with the
literature parameters (Tpmer=22242°C; [o]p?=+60+2°% ¢=0,05%; EtOH); the yield
was about 8-10%. The realtively low yield leads to an increase in its cost.
Therefore, the properties of the solutions prepared from 97% MASGA (mono
ammonium salt of glycyrrhizic acid) were studied in comparison with those for the
solutions containing the substance of MASGA at 75+2% purity manufactured
under the trademark «[mummpam» (GLISIRAM). The batches of MASGA of
75+2% and of 97+2% purity were provisionally designated as MASGA-1 and
MASGA-2, respectively.

For detecting the micellar structures in MASGA (mono ammonium salt of
glycyrrhizinicum acid) formed in the solutions and for studying the nature of the
stabilizing force we tested the effects of different agents on viscosity of the
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solutions of MASGA-1 and MASGA-2, such as urea (which Dbreakes the
intermolecular hydrogen bonds), xylose (which shields the hydrophobic
interactions) and KCI (an electrolyte).

The graph, which expresses the dependence of the reduced viscosity of the
MASGA-2 solution on its concentration, at the point corresponding to 0,2%
concentration, there is a breaking poin of the straight line. It is owing to the
beginning of the structural changes of the solution at this concentration. Therefore,
MASGA solutions' hydrodynamic properties were studied at a concentration of
0,2%, or below.

The curves of the reduced viscosity of water solutions of MASGA -1 and
MASGA -2 on the concentration sharply differ from each other. The fact that the
viscosity of a 0,2% solution of MASGA-2 is above that of MASGA-1 solution of
the same concentration is an indication of the widespread process of structuring in
the solution. Conversely, observability of structuring process at the concentrations
of the solution less than 0,2% due to formation of micelles for MASGA-1 leads to
the conclusion that this is a result of an interaction between incidental impurities in
its compositions. For MASGA 0,1% solution in 0,1 N KCI medium, we observed
an increase of the reduced viscosity, disappearance of fluidity and then the
transition of solution to the state of a gel. This indicates that the K* ions in the
solution affect the structuring process of MASGA molecules.

Viscosity of the MASGA-1 dramatically reduced in 0,1 M urea, indicating
that the structuring process mainly occurs due to a micelle formation via hydrogen
bonds. The curve for MASGA-2 (Fig. 1) suggests the possibility that the
occurrence of the structuring process is not only due to the hydrogen bonds, but
also due to some other interactions (e.g. hydrophobic, etc.).

Unlike MASGA-2, for the MASGA-1 under the influence of a 0.01 M
solution of xylose, which shields the hydrophobic interactions, we observed the
effect of impurities on the structuring process where xylose screened this effect
(Fig. 1).

The assumptions about the structuring of molecules in solution MASGA
were confirmed by a result of the study on the impact of the environment on the
viscosity of the solutions. From a plot of the characteristic viscosities against the
MASGA solution concentration in the medium of 0,1 N NaOH (Fig. 2), it is seen
that the viscosity of the solution of MASGA-1 under these conditions decreases
sharply with increasing the concentration. Hence, because of the ionization of the
carboxyl groups in alkaline medium, MASGA-1 molecules cannot form hydrogen
bonds, which leads to the destruction of the micellar structure. Almost proportional
increase in viscosity of solution of MASGA-2 with increasing its concentration
(Fig. 2) in an alkaline medium proves that stabilization of the molecular structuring
in this case arises not only due to the hydrogen bonds, but also due to the strong
hydrophobic interaction. In an acidic environment, we observed an abnormal
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Fig. 2. Curves of the reduced viscosity of the
solutions in the concentration MASGA
0,01N NaOH solution (pH 10,.3) (1,2) and
0,1 N HCI solution (pH = 2,9) (34) 1)
MASGA -1 (1,3); 2) MASGA-2 (2,4).

increase in the reduced viscosity of the MASGA-2 solution with an increase of its
concentration (Fig. 2). Possibly, at low concentrations, MASGA was readily
hydrolyzed in acidic medium, turning to an acidum glycyrrhizinicum, whereby the
viscosity of the solution increases dramatically. MASGA solution viscosity in an
acidic environment is much lower than those in an aqueous medium in the urea
solution. Hence, the MASGA 1 in acidic medium is not hydrolyzed in solution and
does not turn to acidum glycyrrhizinicum. The reason for the decrease in the
solution viscosity is the protonation of the carbonyl oxygen of the carboxyl groups
in the molecule, and, as a result, no formation of the hydrogen biond between the
C=0 and the OH groups.

Obtaining of the supramolecular complexes of MASGA with salicylic acid and its
derivatives

In order to obtain the supra-molecular complexes of MASGA with ASA and
create on their basis the water-soluble, low-toxic NSAIDs with wide therapeutic
effects and non-ulcerative, in water-alcohol or water-acetone medium under the
above scheme were synthesized the supra-molecular complexes of MASGA with

the SA and its esters (R) in various ratios.
R= QCOOH QCOOH COOH COOH
@ oH b (I av)
OC(O)C,Hs OC(O)C3H;

O(O)CHjy

Melting of all of these complexes, as in the case of carbohydrates, proceeds

with decomposition. Complexes are not soluble in organic solvents such as

methanol, ethanol, acetone and chloroform. They are readily soluble in water,

water-alcohol and water-acetone mixtures, in aqueous alkaline solutions and alkali

metal carbonates. Complexes in aqueous solutions at concentrations higher than
1,0% form stable gels.

It is known that ASA decomposes slowly into acetic and salicylic acid not

only in alkaline solutions and alkali metal carbonates, but also in a moist air. In the

n=1; 2; 4; 9.
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study of the hydrolysis of water-alcohol solutions of MASGA:ASA complex by
the method of NMR spectroscopy, it was found that the molecule of ASA
undergoes partial hydrolysis; the content of salicylic acid formed at pH ~ 6,0-8,0
reaches 15-18% in 24 hours and at pH ~ 2,0-3,0 for 24-hour hydrolysis of ASA its
content decreases to 5% (Fig. 3).

The increase in ASA in the complex led to a slowdown of the process of
hydrolysis of the complexes of this acid with GA and its salts for up to two days.
In this case, it was observed that mono potassium and monosodium salts of GA
hydrolyzed ASA at high speed.

Salicilic Saliciic
au:id acid
a) Fig. 3. NMR -
18 %% spectru_ms of
dynamics of
\ 'l hydrolysis MASGA
v complexes with ASA
—_— L~ . .
in  hydro-alcoholic
after 3 hours after 24 hours solution A) in a
S aicilic < icific neutral medium of
cid acid pH ~ 6.0-8.0; b) in a
strongly acidic pH ~
6) 2,0-3,0
| = 2% I\ i%l& 505
after 3 hours after 24 hours

Apparently, during the preparation of a supra-molecular complex of
MASGA with ASA, the hydroxide ion of NH4OH, interacting with ASA, attacks
the carbonyl oxygen depleted of electrons, resulting in the formation of an
intermediate anion. This reaction is irreversible, because the formed acid directly
transferred to a carboxylate anion, whereby the reaction equilibrium is shifted to
the right, and hydrolysis proceeds to the end.

A comparative study of NMR spectrums obtained for the complexes of
MASGA with ASA and their mechanical mixture (1:1) has revealed that the
spectrum of a mixture of all 4 of the aromatic ring protons have signals different
from each other, which was observed in weak fields (H;-7,95; Hs-7,65; H,-7,40;
and H;-7,20 ppm); at the same time, in the spectrum of the complex
MASGA:ASA, the location and nature of the aromatic proton signals varies
considerably: Hy -7.71; H3-7,21; signals H, and H; are combined to form a multi-
plat centered at 6,70 ppm. NMR-spectrums of the complexes of MASGA with the
PSA and BSA are similar to those described above, but there are small changes in
the chemical shifts caused by different concentrations. Such a change in the
chemical shifts can be explained only by the formation of the complex.
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Thus, in the preparation of supra-molecular complexes of salts of GA
(mono-potassium, mono-sodium and mono-ammonium) with ASA and other AS s,
an amplification of hydrolysis of ASA to salicylic acid was observed; herewith,
the rate of hydrolysis depends on the reaction (pH) and concentration of AS. By
virtue of the possibility to deduce the existence of interactions (hydrophobic, van
der Waals, etc.) and bonds in the complex on the basis of differences in their
spectra which can be obtained using various spectroscopic techniques, the UV and
IR spectra of the obtained complexes were recorded.

By comparing the IR spectra of the MASGA and its complexes, a number of
differences can be observed, indicating the formation of complexes such as the
«host-guest» (Table 5). The nature of the guest molecule and the change of molar
ratio of the components affects the nature of formed hydrogen bonds.

Table 5
The nature of the hydrogen bonds in the supra-molecular complexes
A complex The nature of hydrogen bond | A complex The natursoc;]f dhydrogen

MASGA:ASA OHmasga - O=C< MASGA:SA e

(1:1) (carboxyl ethereal.) (1:1) (NHa)™-O=C-OH sa
MASGA:ASA OHmasca - O=C < MASGA:SA OH - OH

(2:1) (carboxyl ethereal.) (2:1) MASGA SA
MAS((iAl\;ASA (NH,)* - 0=C-OH asa MA?ZC:ES:BA (NHq)"+-O=C-OH ga

For example, in the IR spectrum of the complex of MASGA:SA (1:1), the
absorption band at 1728 cm™ in the high frequency region corresponds to C=0 ...
H-O-H bond, at 1660 cm™ — to the fragment O=C-O -NH,", and at 1643 cm™ —to a
fragment of O=C-C-C, indicating the participation in the complex-formation of the
cation NH," MASGA and of the carboxyl group of SA.

In contrast, the IR spectrum of the complex of these substances combined in
a molar ratio of 2:1, the absorption maxima of MASGA and of the free carboxyl
groups and SA are preserved, which indicates the formation of a hydrogen bond
between the hydroxyl groups of the carbohydrate part of MASGA (3200-3500 cm’
1) and OH -group of SA.

In the IR spectrum of the complex of MASGA: ASA (1:1), a disappearance
of the characteristic of the molecule of ASA bands absorption with 1755 cm™ and
1693 cm™ and preservation of maximum absorption of free and substituted
ammonium (Q=CO-NH,") carboxyl groups of MASGA were observed. Increasing
the intensity of absorption in the IR spectrum at 1720 cm™ and appearance of a
new absorption band at 1705 cm™ leads to the conclusion that they are the result of
interaction between the OH groups of the carbohydrate moiety of MASGA and the
ester group, and carbonyl moieties (C=0) free carboxyl groups of ASA. Increasing
the intensity of maximums of the absorption peaks at 1726 cm™ in 3250-3500 cm™
in the IR spectrum complex 0 MASGA:ASA (2:1) can be explained by the
formation of inter-molecular hydrogen bonds. The appearance in the IR spectrum
of the complex MASGA: ASA (4:1) of the absorption maxima at 1723 cm™ and
1658 cm™ instead of characteristic for the molecules of ASA the absorption bands
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at 1755 cm™ and 1693 cm™ indicates that this complex formed by hydrogen bonds
involving the OH groups of the carbohydrate portion MASGA, cation NH,", as
well as the ester and the carboxyl groups of ASA.

Thus, it can be assumed that the complex is formed by the hydrogen bonding
occurring with the free carboxyl and ester groups of MASGA NH," cation and two
molecules of crystallized water in the composition of salts, as well as due to
interconnection of hydrophobic interactions. IR spectra of the complexes of
MASGA with ASA and related compounds are characterized by the presence of
the maximum absorption in them corresponding to the OH-group (3500-3250 cm™)
and an adjacent carbonyl moiety to the aglycone (1728-1718 and 1656-1648 cm™).
Shift of the maximums of absorption typical to C=0 and the OH groups of the
reactants to the low frequency region (5-20 cm™) indicates that the complexes are
formed due to hydrogen bonds.

Analysis of the UV spectra of complexes of MASGK:ASA (1:1) and (2:1)
showed the presence of absorption peaks at 239 nm and 256 nm, which correspond
to contiguous MASGK aglycone carbonyl group (O=C-C=C-). A disappearance of
the specific ASA absorption bands at 225 and 300 nm also evidences the complex
formation. Based on the lack of absorption maxima at 239 nm and 300 nm in the
UV spectrum of the complex MASGK:ACK (4:1) and the appearance of the
absorption peak at 257 nm, it can be assumed that the complex is free of surface
effects and is formed mainly due to hydrogen bonds.

A nature of guest molecules in the composition of supra-molecular
complexes has a significant impact on the hydrodynamic properties of solutions of
MASGA. An increase in the content of guest components in the complexes of
MASGA-2 with ASA or SA increases the viscosity of the solutions. The reason for
the same viscosity of 0,2% solution of BA and molecular complexes for such a
solution MASGA-2 as well as increasing the viscosity of the solution of molecular
complexes in a concentration less than 0,2% compared with that of a solution of
MASGA-2 is that the guest molecules reinforce the process of structuring of the
molecules of MASGA-2 and that with increasing the polarity in a series of BA
<ASA <SA enhances the process of micelle formation.

Study of the dependence of the viscosity on temperature of the complexes
showed that, at relatively low temperatures (25°C), the hydrogen bonds are formed
favorably by more polar guest molecules, whereas upon increasing the temperature
(40°C), the main role is played by hydrophobic interactions. Therefore, at this
temperature, molecular complexes with BC more hydrophobic than SC and ASA
have a higher viscosity.

The above idea is also confirmed by the fact that the viscosity of a complex
solution containing a hydrophilic SA is 3 times higher in xylose, which screens the
hydrophobic interactions, than that for the complex BA solution having a
hydrophobic nature. In the presence of urea, which breaks the hydrogen bonds and
enhances the hydrophobic interactions, a higher viscosity was observed in
solutions of molecular complexes of MASGA with BA. This indicates the presence
of a strong hydrophobic interaction, and involvement of BA in the structuring
process (Fig. 4).
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The sharp reduction (almost to 0) of the viscosity of the solutions of
molecular complexes of MASGA with ASA and SA in an alkaline medium
(pH=10,3) (Fig. 5) can be explained by the almost complete destruction of the
micellar structures, neutralization of the carboxyl groups of MASGA and their
transition into the carboxylate ions which leads to a loss of the ability to form
hydrogen bonds.

The assumption that the stabilization of structuring in solutions of MASGA.-
2 is not only due to the hydrogen bonds but also due to hydrophobic interactions is
supported by a very small decrease in the viscosity of solutions of its molecular
complexes in an alkaline medium, especially at high concentrations (c=0,2 %).

Abnormal character of the viscosity curves in acidic medium, i.e. n values
decreasing with increasing in the concentration (C=0,05%; 0,025%) may be
associated with the transition of MASGA-2 to GA at low concentrations.
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Fig. 4. The curves of the reduced solution Fig. 5. The curves of the reduced solution

viscosity of the supramolecular complexes in a viscosity of the supramolecular complexes

concentration of 0,01 M urea solution (25°C) 1) in a concentration of 0,01 N NaOH solution

MASGA-2:ASA (1:1); 2) MASGA-2:ASA (4:1); (pH 10,3) (25°C): 1) MASGA-2:ASA (1:1);

3) MASGA-2:1C (1:1); 4) MASGA-2:BA (1:1); 2) MASGA-2:ASA (4:1); 3) MASGA-2:SA

5) MASGA-2:BA (2:1). (2:1); 4) MASGA-2:BA (2:1); 5) MASGA-
1:ASA (1:1).

When studying the effects of K* ions on the viscosity of solutions of the
substances of the molecular complexes with MASGK-2, a sharp increase in the
viscosity was observed. This can be explained by the stabilization of reticular
spatial structures due to the fact that the distance between the functional groups
resulting in hydrophobic-hydrophilic interactions are fairly close to the radius of
K* ion. Also, for the molecular complexes in solutions with a concentration of
0,1% and higher, we observed a disappearance of fluidity and transition of the
solutions to a gel state.

Hence, molecules of BA, SA and ASA during complex formation are
arranged in the space between the micelles formed in MASGA solutions, and upon
such an arrangement, hydrophobic interactions and hydrogen bonds arise.

In chapter 5, «The pharmacological research and technology of
preparation of the supramolecular complex of MGA (monoammonium
glycyrrhizic acid):AA (acetylsalicylic acid) (GLAS)», the data on the anti-
inflammatory, interferon-inducing activity are given, the results of preclinical
studies of general pharmacology and toxicology are described, and the
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development of a technological normative documents for the medicine GLAS are
stipulated.

The pre-clinical tests on the anti-inflammatory and wound healing activities
of the supramolecular complexes on the model of the exudative inflammation
caused by various flogogene, as well as their actions on a proliferative
inflammation, immune system and toxicity have been carried out. Pharmacological
activity of the medicine GLAS was studied by the staff member of the Laboratory
of Pharmacology of the Institute of Bioorganic Chemistry, Candidate of
Bioscience Vypova N.L.

Anti-inflammatory activity was studied on the model of exudative
inflammation caused by intra-perotoneal administration to the rats by a sub-plantar
method of 0.1 ml of 1% of a carrageen, 2% of formalin, 0,5% of serotonin, 0,1% of
histamine and 1% of acetic acid (1 ml per 100 g of animal weight) (Table 6).
GLAS (10 and 25 mg/kg), AA (100 mg/kg, EDs, for rats) and MGA (50 mg/kg)
were injected to the rats within 1 hour prior to injection of flogogene.

Table 6
Anti-exudative activity, lethal and effective doses, and therapeutic index of GLAS complex
and AA
N . e
Antl- exudative activity, % | Lo EJlso I?Ce;ﬁgg\;
Dose Carrag | Perito For- | Seroto-| His-
een nitis | malin nin | tamine | ™M&/x8 mg/kg Ls0 /El50
GLAS /10 50 51 50 40 50 10000 12 833
GLAS /25 77 77 51 58 72
*AA/ 100 50 54 37 32 25 1600 100 16
* MASGA/ 50 49 49 50 70 62 10000 50 200

*- control

The studies have showed an apparent effect of the GLAS complex against
the exudative inflammation caused by carrageen, formalin, serotonin, histamine
and acetic acid. The complex in small doses showed a 2- and more times larger
activity, than the initial components of AA (model of carrageen and acetic
peritonitis) and MGA (model of histamine and a serotonin), and also positively
affected the destruction of membranous proteins (formalin model). It was shown
that, unlike AA on the model of carrageen, the GLAS complex depressed the
growth of tumors by 30-60% resulting from an acute and chronic exudative
inflammation, i.e. strengthening the pharmacological properties of the substances —
a synergy is observed. It is established that the therapeutic index (LDso/EDsg) of
GLAS complex is higher by 4 times than that for MGA and by 52 times of that for
AA; the toxicity of a complex is 6 times less than that for AA (Table 6).

The study of wound healing activity of a complex was carried out on the
skeen of rats. It was established that the tested complex in the doses of 10 and 25
mg/kg reduces the time of healing and superficial cleaning of the wounds by 9-15
days; this dose-dependent effect increases with increasing of the dose (in the dose
of 25 mg/kg-by 50%).

While studying the effect of GLAS complex on the proliferative
inflammation, it was shown that it has an obvious anti-inflammatory effect on the
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model of «adjuvanty, and also preventive and therapeutic action; in the dose of 10
and 25mg/kg, the GLAS complex surpasses the AA in the anti-proliferative effect
by two times.

Interferon-inducing activity of GLAS complex (studied by Ph.D Saitkulov
A.) was investigated in various ways of administration and doses. The highest
interferon-inducing activity was observed in a dose of 10 mg/kg. The titre of
interferon upon rectal administration reached 4096-8192 units/ml, while upon
peroral introduction it was 2048 units/ml, at intranasal — 1024-2048 units/ml, and

at intra-peritoneal — 2048-4096 units/ml (Table 7).
Table 7
Dynamics of accumulation of interferon in the blood of mice upon administration of
GLASS complex in various doses

Dose of method of interferon- Dose of
GLAS L . : . GLAS method of | interferon-inductive
administrati | inductive activity . ) N :
complex, . complex, | introduction activity unit/ml
on unit/ml
mg/kg mg/kg
5 1024 5 2048
10 Intra- 2048-4096 10 4096-8192
25 abdominal 2048 25 Rectal 2048
50 1024-2048 50 1024-2048
5 128-256 5 4
10 2048 10 1024-2048
25 Peroneal 2048 25 Intranasal 512
50 1024-2048 50 256-512
Control
(physiologi- | . rectal, -
. intranasal.
cal solution)

The immunostimulating activity was estimated by and increase in the
relative weight of nucleated cells in a thymus and a spleen and by increase in the
titre of interferon in the blood of animals.

The general pre-clinical pharmacological and toxicological studies showed
that the GLAS complex belongs to the class V of the low-toxic substances (LD50>
10 000 mg/kg); it does not have cumulative, allergenic and skin resorptive effects;
it does not affect toxically the of grows of movement of the animals, peripheral
indicators of their blood, the function of the liver, kidney and other organs, and
also on a pathomorphology of tissues at daily or multiple peroneal administration;
it does not cause a hemolysis of erythrocytes at constant introduction (but causes
resistant hypocoagulation in small amounts that can occur due to a decrease in
aggregation activity of thrombocytes and a decrease of synthesis of pro-coagulum
in liver); it does not have marked effect on cardiovascular system, respiration, the
central and peripheral nervous systems.

Thus, the conducted researches showed that the GLAS complex possess an
interferon-inducing, profound anti-exudative, anti-inflammatory and wound
healing effects and, at the same time, it does not affect toxically an organism.

The development of the technological normative document for the medicine of
GLAS
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The technology of preparing the tablets of GLAS was developed in
cooperation with the staff of Tashkent Pharmaceutical Institute: Ph.D., professor
Kh.M.Yunusova, Candidate of Pharmacological Sciences, assistant professor
A.M.Usubbayev and Candidate of Pharmacological Sciences Z.Kh.Zufarova.

All works on the qualitative and quantitative analysis of the medicine of
GLAS are performed according to the requirements of the XI State
Pharmacopoeia. The method of determination of quantities of principal
components and the stray bodies as a part of GLAS substance is developed by the
method of high performance solution chromatography (HPLC). Based on the
obtained results, the drafts of the temporary pharmaceutical article were developed
for the GLAS substance and its dosage band in the form of tablets, the
experimental batch of the tablets is prepared. Clinical trials were successfully
conducted in three clinical institutions of Tashkent, the reports on the conducted
tests were submitted in the GDQCMME Ministry of Healthcare of the Republic of
Uzbekistan for obtaining the permission for the production. According to the
decision of Presidium of the Pharmacological Committee of the Ministry of
Healthcare of the Republic of Uzbekistan, the medicine is allowed for use in
medical practice and recommended for registration (the decision No. 5 dated
18.11.2014 on the Meeting of the Presidium of Pharmacological Committee of the
Ministry of Healthcare of the Republic of Uzbekistan)

In chapter 6, «The conditions and methods of obtaining
methylthiophosphonates and complexes of glycyrrhizic acid», the techniques of
synthesis of source compounds, esters of thionic-phosphoric acid, separation,
purification and obtaining the complexes of glycyrrhizic acid and its salts,
determination of their biological activity is described.

CONCLUSIONS

1. A series of ethers of O-alkylmethylphosphonic, O-
alkylmethylthiophosphonic acids on the basis of N-B-hydroxyethyl- and N-B-
hydroxypropylmorpholine, piperidine, anabasine, hexamethyleneimine, lupinine
and epilupine were synthesized. In the presence in the molecule of the O-
alkylmethylphosphonate of two and more asymmetric centers, in the PMR spectra,
the effect of a diastereoisomeric anisochronicity in the form of duplication of the
proton signals of a methyl group directly bound to the phosphorus atom is
observed and these properties helps to determine the structure of these kind
substanses.

2. For hydrochlorides of O-alkylmethylphosphonates, O-alkylmethylthion-
phosphonates and O-alkylphenylphosphonates, the anticholinesterase activity
towards the acetylcholinesterase of human blood erythrocytes and Bu-
cholinesterase of the horse blood serum is studied. All the studied compounds are
reversible inhibitors of the acetylcholinesterase and Bu-cholinesterase; the
comparison of K; values of the methylphosphonates and methylthiophosphonates
of lupinine, epilupine and N-B-hydroxyethylpipepyridine showed that the
replacement of the fragment of P=O by P=S leads to a sharp increase in the
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anticholinesterase activity for both AChE and BuChE (thionic effect), this is
Important on creation of new and effective inhibitors of AcheE.

3. O-alkyl-O-[N-(B-oxyethylpiperidine)] - and O-alkyl-O-[N-(B-oxypropyl-
hexamethyleniminyl)]methylthionic phosphonates are the strong competitive
reversible inhibitors of AChE and BuChE showing a high specificity for the
acetylcholinesterase. It is established that O-alkyl-O-[N-(B-oxyethylpiperidine)]-
methylthionic phosphonates exhibit a profound preventive effect for the toxic
action of armin. In the future it will provide for the creation of drugs are effective
antidotal properties based methyltionphosphonates.

4. Supramolecular complexes of salts of GA with hydrochlorides of
desoxydepeganine, galantamine and prednisolone are obtained; their structures are
studied by the methods of UV- and IR-spectroscopy. It is shown that the MGA:
deoxydepeganine hydrochloride complex (2:1) surpasses the desoxydepeganine
hydrochloride in its anticholinesterase activity by 85.3 times, and it is 8,3 times
less toxic. For the immunosuppressive action, the complex of prednisolone with
MGA (Glipred), at the doses of 2.5 and 5.0 mg/kg upon peroral administration,
surpasses the effect of prednisolone alone given at the dose of 10 mg/kg. This was
the basis for drug development of Deoxypeganine and Glipreda.

5. For the first time, the supramolecular complexes of GA salts with SK,
AA, PSK and BSK were obtained. Physicochemical constants of the complexes
were determined, and their structures were studied by the methods of UV- and IR-
spectroscopies. Based on the results of spectral methods (UV and IR), the
formation of new MGA complexes due to hydrophobic interactions and hydrogen
bonds between host and guest molecules has been confirmed. This is important in
the confirmation structures newly acquired complexes based on the GA.

6. In order to reveal the nature of the forces influencing the process of
structuring of water molecules and the viscosity, the hydrodynamics of MASGA-1
(75% purity) and MASGA-2 (97% purity) solutions (at a concentration of 0,2%
and below) was studied in control and in the presence of various agents, such as
urea (destroying the intermolecular hydrogen bonds), xylose (affecting
hydrophobic interactions) and KCI (an electrolyte); as a result, it was found that
the process of structuring in solutions may occur not only due to hydrogen bonds,
but also via strong hydrophobic interactions. It will help to explain the formation of
complexes.

7. As a result of pharmacological studies, it was established that the obtained
new complex of MASGA:AA (GLAS) exhibits the interferon-inducing, profound
anti-exudative, anti-inflammatory and wound healing properties and, at the same
time, it does not exert toxic effects on an organism; the therapeutic index
(LDso/EDs) for the GLAS is higher than that for MASGA and AA alone by 4 and
52 times, respectively, whereas the toxicity is 6 times lower than toxicity of AA
alone; it is shown, for the first time, that at the doses of 10 and 25 mg/kg, the
proliferative effect of this complex exceeds that for AA alone twice. This was the
basis for creation of the anti-inflammatory drug on the basis of the complex.

8. The temporary pharmaceutical article for GLAS substance and its dosage
form (tablets) has been devised, the project of the technology of preparing the
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dosage form in the form of tablets (0,05 g) has been developed and the
experimental batch of tablets has been prepared. Clinical trials were successfully
conducted in three clinical institutions of Tashkent; the reports of the tests were
submitted to GDQCMME and to the Ministry of Healthcare of the Republic of
Uzbekistan for obtaining the permission for production. According to the Decision
of the Presidium of Pharmacological Committee of the Ministry of Healthcare of
Republic of Uzbekistan, the medicine has been approved for use in medical
practice.
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