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JIACCEPTAIIMSIHUHT YMYMUM TABCU®H

Juccepraums MaB3YyCHHUHI J0J13ap0Juru Ba 3apypatu. PecnyOnuka-
muzga 2011-2015 Wwutapna caHoaTHU YCTYBOp Jlapa)kaa PUBOKIAHTHPHIL
JACTypy Ba MUUIA0 YMKAPUIIHU MOJEPHHU3ALMs KWUJIUII, TEXHUK BAa TEXHOJIOTHK
KUXATAAH SHrUjJalra JI0Up TapMOK JAaCTypJIapUHUHT U34YWJl aMalira OLIMPUIINILIN
HaTWXKacuJa CcaHoaT TapkuOujga IOKOpUM KyliuMya KuiiMarra osra Oyiras,
pakobaTOapom MaxcyJioTiap TaW€pmaérraH KalTa HIUIal TapMOKJIAPUHUHT
VYpHu To60pa opTUd GOPMOKIA.

by Gopama acocuii AMKKAT-9bTUOOPHU JIOKATW3AIMS MYyaMMOCHTa, XaJK
XY)KQTUTUHUHT TYypJId CcOXalapuja WIUIATUIAAUTaH SHTW OWOJOTHK  (aoi
OMpUKMATApPHUHT TYpJIADUHU SApATUII Ba HIUIA0 YUKAPHUINTa >KOPUN KHWIIMII,
UMIOPT YpHUHUA OOCYBUM Ba BAIIOTa BOCHUTACHMHUHT TEXAJIWIINTa OMUJI OYyiraH
TEXHOJIOTUSJIAPHU aMaIMETra KUPUTULI MYXUM YpHH 3rajiad TypuOIu.

KumEBuii MaxcynoTimapHUHT WNUIA0 YWKAPUIT KyBBAaTHHU OIIMPHUIIICK
MyXHM Macajla OwiaH Oup KaTopra, YJIapHUHI TypJjapuHM KyNauTupuin Ba
cudatuHu omMpuIl xaM Aoj3apoaup. by Oopama siHrM rOKopu KuiimaTtra sra
OynraH MaxcyJOTJIapHU Kalid STUIIl, CUHTE3 KWIHII Ba aXXpaTUO OJIMIIL, YJIAPHUHT
Unuiad YMKApHUIl TEXHOJOTHSUIADUHU  SIpaTHIl Ba MaBXYyUIapUHU TyOllaH
TaKOMUJUTAIITUPUILLIIAP 33apyP.

SHru TEXHOJIOTHSUIADHM HMIUIA0 YHMKUII >KapaéH MeXaHU3MHM Ba (PU3HK-
KUMEBUN KOHYHUSTIIAPHUA YBTHOOPTa OJITaH X0JIJja WIMHM acociall OpKajiud amanira
OLLIMPUIIA]IH.

Ap30oH Maxaunuid  XoM améHu Kyiiabd, KUMEBMM peareHtiap Kam
capuianaiuraH >kapaéHIapHH SIPATUIT TCHACHIIMACU XaM Tajad dTUIaau.

Nmna® TypraH TEXHOJOTHSUIAPHM — TAaKOMWUIAIITUPHUIL, TEXHOJOTHUK
JKapa€HJIIApHUHT KyJail [IapoOWTIapUHM TaHJALl, TEXHOJOTMK THU3MMHHU Ba
YCKyHaJapHU  MOJEpPHH3aUMsIall, MKKWIAMYMA MaxcyJoTiap Ba  caHoar
YUKUHIWIapUIaH YHyMIH GoiiiaiaHuin Kabu MIIa0d YMKapuIl caMapajaopiiuruiu
OLLIMPYBYM KaTTa 3aXUpa MaBXYy/I.

PecnyOnukamuzaa onud OopuiiaéTraH WKTHUCOAMM MCIOXOTIap AaBpUia
IOKOpUJAa KYpCAaTWITaH XUXATIapHU yMyMJAIITUPTraH XoJijia KyJulall OpPraHuK
CUHTE3 CAHOATUHU STHAJa PUBOXIIAHUIIN YUYH aCOC XUCOOIaHA IH.

ApomaTHK KeTo- Ba KapOOH KHUCJIOTalap TapKUOUAa peakuusara KupuIryBun
kapoboumn (C=0) Ba xapbokcun (COOH) kabu 1okopu daomnukra osra
TYPYXJapHUHT MaBXyl OVIHIIM, yJaap acocuaa OMOJOTUK JIOPUBOP Mperapatiap,
VCUMIIMKJIADHUHT ~ YCHUINl  >Kapa€HUHU  TE3NAIITUPYBYM  OHMOCTHMYJISITOpIAp,
IacTU(UKATOpIIap, CHHTETHK CYpKOB MOWIapu Ba OYEKIApHM CHUHTE3 KUJIMIIIA
UKTHCOIUETUMU3HI PUBOXKIIAHTHPYBYN OMIJIIApIaH OUPHIUD.

V36exucron Pecry6nukacu IIpesupenTuHUHr «KHUIUIOK XYy Kanuru
VCUMIIMKJIApUHU XUMOSI KWIMII, KUMEBUW mOpenapariiap OujaH TabMUHIAII
TU3UMUHM TAKOMWJUTAIITUPUIL dYopa-Tandoupiapu» Tyrpucuna 2006 imn 31
aaBapaaru [IK-272-connu Ba «®apmaneBTuka caHoaTH KopxoHaymapuau 2011
Huiara Kagap MOJEpHM3alMsl KWIHIL, TEXHUK Ba TEXHOJIOTMK SIHTWJIAIra JOUpP
pUBOXIAaHTUpHUII nacTypu» Tyrpucuaa 2007 viun 19 wosopnaru I1K-731-connm
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xaMaa «V36eKuCTOH PecnyOnukacu canoarununr 2011-2015 #unnapna
pUBOXJIAHHUII UCTHUKOOMIapu» Tyrpucuaa 2010 vmn 15 nexabpmarn I1K-1442-
COHJIM Kapopiapu OuoJioruk ¢aoyi Mojajaiap spaTUIl Ba yJIApHU CAHOATTa >KOPUI
ATUIITA KapaTUJraH.

ApomaTHK KeTO- Ba KapOOH KHUCJIOTaJapHU CHHTE3 KWJIUII OpKaju yJap
acocujia TypJyii OMOJIOTHK XYCYCUSATIAPHU HAMOEH 3TyBUYHM (DYKIIMOHAJ TypyXra ara
Oyran xocuiaJapHH OJUII UMKOHUSTH SpaTHIIa]Iu.

Iy cababmu apoMaTuK yTIAEBOAOPOMJIAPHU OKCHUJJIAII YCyiIu Owuitad
apoMaTUK KeTo- Ba KapOOH KHCIOTajJap OJUIIHUHT Ha3apuil Ba amajiui
acoclapyHU SApaTHUIl, yJap acocuaa SHTU Typlard Ouoyioruk (aon Mojmanap
CUHTE3 KUJIUII Ba yJIApHU UILIATUIN OniaH OOFIUK aMajiuil MyaMMoiap €eYMMUHU
TOTIHI 10J13ap0 Macajia XUCOOIaHa Iu.

Cyurru Mummapaard apoMaTHK KeTo- Ba KapOOH KHCJIOTanap KaTOpUIaH
3axapJWINTH KaM Ba IOKOPH caMapanop OyiraH YCHUMIMKIAPHU XOCHUIIOPIUTHHA
OLIMPYBUYM OMOCTUMYJISITOPJIAp XaM/[la KOHJIM TaHAJard SUUIMFJIAHUILI KacaluHU!
TYXTaTyBYM (Paosi OMPUKMAIAPHUHT AHUKJIAHUIIM TAHJIAHTAaH MaB3YHUHI 3aMOH
Tajxabu acocuaa TY3WITaHIUTHHU U30XJIanau.

TaakukoTiaap acocuja CUHTE3 KWIMO OJMHIAaH SHTU apoOMaTHK KeTOo- Ba
KapOOH KuCJOTanap, YJIApHUHT XOCHJajlapH, (QU3NK-KUMEBUM Ba OHOJIOTHK
XyCyCHUSITIapH Xam/ia SIHTH SpaTUiIraH OMOJIOTHK MpenapaTiapHu caHoaTra xopuin
ATUII 03acHJaH >KaMJIaHTaH MablyMoOTiIap ymly WyHanum Oyiinda oaud
OopwiIanuraH WIMHA U3TaHUIILIApAa caMapaid UIIATHINIIA MyMKHH.

TaaKNKOTHUHT V36eKucToH PecnyOsmmkacu ¢gaH Ba TeXHOJIOTHSIJIADHU
PUBOKIAHTHPUIIHUHT YCTYBOp WYyHajquuuiapura Mocauru. Jluccepranus
V36exucron PecryGnukack (aH Ba TeXHONOTHsuIap TapakKMETHHHHT OT-D3 —
«Kumé, ouomorust Ba MeauuuHa» Ba UJT-6 - «PecnmyOnukaHuHr MuUHEpal XOM
ameé pecypcilapuHM, KUME, O3UMK-OBKAT, €HIWJI CAaHOAT Ba KUIUIOK XYXKaJIUTH
MaxCyJOTIapu Xamja YUKUHIAWIAPUHU HIILIA0 YMKApUIl, KalTa WIUIalll, CakKJiall
Ba yJapAaH (oiiaJaHUIIHUHT PECYpPCTEKAMKOP, IKOJIOTHK XaB(CU3 MHHOBALIMOH
TEXHOJIOTHSUIADUHU UIUIA0 YHMKULD) YCTYyBOp WYHANIMILJIApUra MOC pPaBHUIIIA
Oa)kapuJIraH.

Jduccepranuss MaB3ycu OyMHYAa XaJKaAp0 WIMHI TAAKMKOTJIAP LIAPXH.
Kero- Ba kapOoOH KuCJOTajlap CHHTE3M Ba XOCCAJIApH, YJIAPHUHI XOCUJIalapu
XamJa OHMOJIOTHK XYCyCHATJIapM Ba caHoaTra >KOpui JTum Oyimdya Ywukaro
yauBepcuteTuHUHT Kumé dakyneretn (AKIL), Oxcdhopn yHUBEpCUTETH,
Hadbunng menumnuaa OVIMMUHMHT METAa0OJMK WIMHH-TAAKUKOT J1ab0paToOpusicu
(byrok bpuranus), Poccuss kumé-texnonorus ynupepcutetu (Poccus), Xurtoi
dannap axanemuscunuHr lllanxaii opranwk kum€ mHcTUTYyTH (XwuToit), Haros
yHUBEpCUTETUHUHT buomonekynamap tpanchopmarmscn WHCTATYTH (SAnonHwms),
VYapMa yHUBEPCUTETHHUHI MUKPOOHONOTHS Ba OHOTEXHOJOTHSI HWHCTUTYTHU
(I'epmanusi), Bena ynuBepcureTMHHMHr OpraHuk KuM€ HHUCTUTYTH (ABCTpus),
[Benus kunuiok xyxanuk annapu ynusepcuretu (LlBenus), Hopserus ¢an Ba
texHosnorusiap yHuBepcutretu (Hopserus), JlaTBUSISHUHT OpraHuk CHHTE3
uncturytu (JlatBus), XenbCuHkM yHUBepcuUTeTHHUHT Kumé dakynpreTn
(Ounnannus), SKuHIIAPK TeXHUKA YHHUBepcUTeTMHMHT Kumé dakynpreTn
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(Typkus), Busmynn unMuii GaHzap WHCTHTKTHHHHT Y CHMINK (aHIapu OyImmMu
(Ucpoun), Bunacop ynuepcuteTuHuHr Kumé Ba Onokumé daxynsretn (Kanana),
Honceit ynusepcureTnHunr buotexuonorus 6ymumu (Kopes), JIoTHH AMepHKacu
BHK03a YHUBEpPCUTETUHHHT Y cuMImKiIap Guonoruscu 6ymmmu (Bpasumus), Ywm
yHuBepcuteTuHUHT Kumé Ba ¢apmaneBtuka ¢dakynpretn (Ywim) onaumnapu
tapadugaH WIMHA-TAIKUKOT HWOUIApU OJuO OOpWJIMOKJa Ba HOApOMATHK
KETOKapOOH KHUCTOTallap TypyXura MaHCyO Oupukmaiiap TYFpUCHIA MabIyM
JapakaJiard HaTKajapra SpUIIIITraH.

Xankapo Hamipiapja bJIOH KWIMHHUIIM OYilMda, apoMaTHK Ba apOMaTHK
Oymarad KeTokapOOH KHCIIOTalap Ba YJIApHUHT XOcHianapu (THOCEMUKapOa3oH,
ceMuKkapOazoHiap, MeTaUIM KOMIUIeKcHapH, ddupiapu Ba TpHa3oUiapu)
KaTopuJaH sUUIMFJIaHUIIra, TyOepKyné3ra KapumiM Ba  KUMETEpaAleBTHK,
OMOCTUMYJISTOPJINK, TePOUIUATNK XyCyCcHATHTa dra OMOoJOruK (aosn momganap
aHUKJAHraH. AMMO MabJIyMOTIap WYuAa MOJJANAp TY3WIMIIA OWIAaH yJIapHHUHT
KUMEBUH Ba OHMOJIOTHK (DaoJUTMKIAPH Opacujard OOFIMKIWKKA KaM 3IBTHOOP
KapaTHJITaH. Kamd »sTunaérran OHOJOTHK MaxcyjoTiapra Oydaran xajk
XYKATUTMHUHT 3XTUEXKM Ba yJIapHU CaHOATra »OPUWM STUILIHUHT J0J3apOniuru
Kypcatuirad. ApomMaTUK KapOOH KHCJIOTajap acocuja Tpuaszoil OupHKMaliapu
CUHTE3W Ba YJApPHUHI OHMOJIOTUK XYCYCHSTJIIapu YpraHuwiaubd, ylap opacuiaH
aHUKJIAHTaH MOTEHIIMAJl IOPUBOP IMpenapatriap (3aMOypyF Ba MUKpoOIapra Kapuiu
KJIOTpUMa3oJl Ba BHOyHa3zon mpenapariapu «Bayer»-I'epmanust ¢upmacu,
MHUKOHAa30JI, KETOKAHO30Jl, HWHTPAKOHA30JI Ba CalepKOHA30J1 MpernapaTiapu
«Janssen Pharmy»-benbrust pupmacu) canoatra >kOpuil STUITaH.

FOxopu Guonoruk xycycusitiaapra 3ra 0yiaraH MoJJalapHy Kamid) dTUTUIIH
ym0y HWYHaIMIIgAa WIUIOBYM WIMUN MaKTaOJapHUHT INAKJUJIAHWUIIN Ba yiap
TOMOHMJIAaH SIpaTWJIraH SIHTU TNpernapaTiapHd MIUIA0 YUKApuIIura XOpui
STHJIMIIMHA TAIIKHWI ATHIITAa OaFUIIUTaHTaH TaJKUKOTIap (aoamMoKa.

MyaMMOHMHI yPraHWIraHJMK aapaxacu. Mnmuii-rexHuk anabuérnapnaa
KeTO- Ba KapOOH KHCIOTalapHU OJMII YCyJUIlapu Ba YJIapHUHT TypJid
XOCUJIAIAPUHUA CHHTE3 KWIMII XaKuJa YMYMHI MabIyMOTJIap *amiaHran Oyiuo,
ailHaH apoMaTUK KETOKapOOH KHUCIOTalap Karopu (akaTruHa, YHUHT OMpUHYU
BaKWIM, (EHWITITUOKCUI KHCIOTACMHU OJIMII XakKujaaru Oop MabiyMOTJIap
OWJIaHTMHA YerapaJlaHraH.

OTUNOCH30JIHN KAJIMW TIEpMAHTaHATHUHT CYBIIM 3pUTMAcH OMJIaH OKCHUJIAI
HaTKacuja, OEH30M KUCI0Tacu Karopuia (GeHUITIMOKCHII KUCIOTACUHUHT XOCHII
oymumm  PecnyOnmukamu3  omumitapu  C.III.Pammnosa, C.M.MckanmapoB Ba
Y.M.A3u30B1ap TOMOHUJAH aHUKJIAHUO, YHUHT acocujia MaxTa XOCUIJIOPIUTHHU
omupyBur A-1 OHOCTUMYIATOPH SIPAaTUIITaH Ba CAHOATTa >KOPHUM STUITaH. AMMO,
-, TpU- Ba TETPAITUIOEH30JUIAPHU OKCHJJIAII Wyiau OuiaH apoMaTHK AU- Ba
YHJaH IOKOpU KETOKapOOH KUCJIOTaJapHHM OJIMIU, N1y OuyiaH Oupra, yjaap acocuaa
SHTH XOCHWJIAJapHU CHUHTE3 KWJIHI, YJIAPHUHT OHOJOTHK XYCYCHSTIApUHU
YpraHum Xamja OJIMHIaH MaxCyJOTJIapHHU XallK XYKaJuruaa Kyjialm macajlacu
ypranwiMarad. by MyamMmosiap Hazapuil Ba aMaiauid KUXATAaH MYXUM
XUCco0IaHnO, Ma3Kyp JuCCepTalMsl MIIA yJIAPHUHT E€UYMMHUHHM  TOIMIIIra
WYHAITAPUITAH.



JAuccepranus TAAKMKOTHHHHI WIMHH-TAAKMKOT HMILIAPH peKajJapu
OnJiaH OOFJIMKJINIY KYHUIATH JJOHMXAJIapAa aKke 3TraH:

JlaBnar wiIMHK-TEXHUKA JacTypura MOC paBHUILIATHA V3KOUTH Ba
TomKTU HUHT WIMUK TAAKUKOT JOMUXanapu:

1891-6461-06/1 connu npasnatr maptHomacu — «KerokapOoH kucioTa
cakjaran O€H30JI - Ba MUPUIUHIADP Ba YJAPHUHT XOCWJIAJIAPU OpACUIAH JOPUBOP
npenapamiapHu uznamy; 075 connu gaBiar mapTHoMacu — «Fy3aHUHT YCUIITMHU
TE3NAITUPYBUM KETOCTMM TIpernapaTd Ba YHUHT aHAJIOTJIADUHU  OJIMII
TeXHOJIOTHsIapuHu Uutad yukuin» (1994-1996 iiii.); 6461-390 b/5 connu naBnar
mapTHOMacu <«SUIMuEnaHuImra Kapuy SHCM JUXJI0Ta30J1 MPENapaTHHU  OJIUII
TEeXHOJOTUSICHHYN uniad yukum» (1994-1996 iiii.); 6461-440 b/3 connu maBnar
mapTHOMAacu «ApoMaTuK KETOKapOOH KHUCIOTAJAPHUHT XOCWJI Oyl
KOHYHUSITIApW, YJIAQpPHUHT  TY3WIANUIApU, OWONOTHK Ba  (PapMaKoJIIOTHK
daomnmuknapu ypracugaru OOrmuKIuUKHU ypranuun (1997-1999 iiit.); A-6-318 —
«JlopuBop VCUMIIMKIAPHUHT XOCWIJIOPJUTMHU OLIMPUIIAA OHOCTUMYISITOpPIIAP
CUHTE3U Ba ynapHu Kyutaun (2006-2009 iit.).

TaagKHKOTHUHI MAaKCAAW AJIKUWIAPOMATUK YIJIEBOJOPOIJIAPHU OKCHAJIAIT
HATWXKACHJIa apoOMaTUK KETO- Ba KapOOH KHUCIOTaJapHU OJUIIHUHI Ha3zapuil Ba
aMaJMil acoclapuHu SpaTHUlll, yjap acocujia SHru OUOJIOTHK (aosl MOAallapHU
CUHTE3 KWJIMII Ba YyJapHU HWOUIATAIN OujiaH OOFJIMK WIMH-amManui
MyaMMOJIAPHUHT €UUMHUHH TOIUIII.

Makcajira 3puimuii y4yH KyWujgard TaaKuKOT Ba3u(aaapu KyWUuirad:

1,3- Ba 1,4-mudTUIOEH30J, METHIATHIOCH3O0/UIAPHU Kalluid TepMaHTaHaT
spuUTMacH OuJlaH HWIIKOpUM MyxuTaa Moc paBumgara 1,3- Ba 1,4-O6enzon
MoOHOKeTonukapOoH, 1,3- Ba 1,4-0eH30MAMKETOANKAPOOH KHCIOTajlapuraya
OKCHUJITTIAII apa€HWHM YPraHUII Ba ONTUMAaJ IIAPOUTIAPUHMU AHUKJIAIL, YJIapHU
cod xoia axxpatud onuil, GU3NK-KUMEBUN XOCCaTapyuHU aHUKJIAIl, KapOOHWI Ba
KapOOKCHJI TYpyXJIapy acOCH]Ia XOCHJIa OMpUKMaTapUHN CUHTE3 KUJIHIIL;

1,3- Ba 1, 4-metwidtunbenszomnapau, 1,2,3,5- Ba 1,2,4,5-terpastuin-
OCH30JJTapHU MOC paBUIIAArd OEH30JKETOKapOOH KHCIOTajlapuradya OKCHAJIAII
YKapa€HUHU YpraHMUIL,

2,4-nuxnopOeH3oi KucioTa Ba 2-0yTuHauon-1,4 ypracunaru srepudukanms
*Kapa€Hu Ba YHUHT MaxcyjoT - 1,4-Ouc-(2,4-muxiiopOeH30UIIOKCH )-0yTHH-2 HU
dbenunnasu OunaH KOHASHCAIMSIIAaHUIIN HATH KacHIaH Xocui Oynaauran 1-dhenun
-4,5-6uc-(2,4-nuxnopOoeH30mIoKcuMeTn)-1,2,3-rpuazon  OMPUKMACHUHU  OJIUII
PEaKUUSICUHYU ypraHuul;

CUHTE3 KUJIWMHTaH OMPUKMaJapHUHT OMOCTUMYJISTOPINK Ba SULTAFIIAHUILTA
Kapim  (paoyuMK XOCCalapuHHU YpraHuO, ylap OpacuJad YCUMIMKIAPHUHT
VCUIIMHU TE3JAIITUPYBUM CaMapaid OMOCTUMYJISITOp Ba JOPUBOP Ipernapariap
TEXHOJIOTUACUHHU MILIA0 YUKUII XaM/la yJIapHU caHOATra >KOpUM THILL.

Taakukor 00bexkTH 1,3- Ba 1,4-mudTunden3omnap, 1,3- Ba 1,4-MeTridTHI
oenzosap, 1,2,3,5- Ba 1,2,4,5-rerpastunoen3oinap, 2,4-1uxaopOeH30i KUCIIOTa.

TankukoT mpeaMeTrw - OEH30JKETO- Ba KapOOH KUCIOTaJap, YJIAPHUHT
XOCWJIaJlapy XamJla OMOJIOTUK Ba (papMaKoJOTHK (PaoJUTMKIApUHU YpraHUIll, yjiap



opacuaaH YCUMITHKIIAPHUHAT VCUTITIHA TE3NAITUPYBYN camapajop
OMOCTUMYJISTOPJIAPHH Ba IOPUBOP TIpeTapaTiapH aHUKJIAIIL.

Taakukot ycynaapu. Kumésnii, pusuk - KUMEBUM Ba TEXHOJIOTHK.

Juccepranms TAAKUKOTHHUHT WJIMHH SIHTWJIMTH KyduaaruiapaaH
ubopar:

1,3- Ba 1,4-1udTUAOEH30, METHUIITHIOCH30JUIADHU KaJlMil TepMaHTaHaT
spuTMacu Ounan oxkcuanad 1,3- Ba 1,4-GeH3oMoHOKeTOAMKAapOOH Ba 1,3- Ba 1,4-
OCH30JITUKETOUKAPOOH  KHUCJIOTalapHU MakCHUMall yYHYMJOPJIUKAQ  OJIMII
UMKOHUSTHHHU O€pyBYM ONTHUMAaJ IIAPOUTIAP AHMKJIAHTaH Ba OMPUHYM MapoTada
Xocuil OyiraH peaknus apajalMaliapd  TapKuOWmaH OeH30JKEeTOANKApOOH
KHCJIOTaap cod Xoiaa axxpaTud OJUHTaH;

1,3- Ba 1,4-6eH3oimoHOKeTOIMKAapOOH, 1,3- Ba 1,4-06eH3011MKEeTOIMKAPOOH
KUCIOTAIAPUHUHT  KapOOHWJ TypyXJIapu acoCHUJard CHHTE3 HATIKACH]IA
beHmruapazoH, ceMukapba3oH, THOCEMHUKapOa30H, XMHOKCAIOH, OHCYIb(PUATN
Oupukmamap, mry OwiaH Owmpra, KapOOKCWJI TypyXJapu acocHuaa  YJIapHHUHT
Mypakkab 3¢upnapu xamaa Tysnapu (xxamu 45 Ta OMpUKMa) OJIMHTaH;

CUHTE3 KWJIMHTAaH MOJJIAJapPHUHT TY3WIUIIA OujaH 0apKapopiuK, KUMEBUN
*Kapa€Hra MOWWIUIMK, (apMaKOJIOTHK, OMOCTUMYJIATOPIUK  XYCYCHUSATIIAPH
opacuaarv OOFJIMKIIMK XOccalapy aHUKJIaHTaH;

unk 6op 1,3- Ba 1,4-0eH30JIKETOAMKAPOOH KHUCJIOTallapy apajalniMacu
acocusia YCUMIIMKJIAPHU YCTUPYBUYM CTUMYJISITOPIAp - KETOCTUM Ba KeTOCTHUM-K
npenapartiapu sipaTuiauo, uiiad YuKapuIra TaBCUsl KUJIUHTaH;

2,4-nmuxn0opOeH30M KUCIOTACUHUHT 2-0yTHHANON-1,4 Ominan sTepuduranms
Kapa€HM Ba peakius HaTwkacujga xocwn Oynran  1,4-6mc-(2,4-quxiop-
OCH30MIIOKCH )-0yTUH-2 HU (eHnIa3u ] OniiaH KOHIEHCAlUs KapaHu YpraHuiraH.
bynna wnk wmaportaba, 2,4-muxinopOeH3oil kuciota Ba 2-Oytunaunon-1,4 map
srepudukanusicu Oockuumnna Ouc-3up (1,4-0uc-(2,4-auxaop OEH3OUIOKCH)-
OyTuH-2) Karopuga, MOHO-3pHUp (2,4-ANXIOPOCH30MIOKCHOYTHH-2-01-4) Kalu
OMPUKMAHUHT XOCWJI OYJIWIIM aHMKJIAHTaH. YJIApHU aXpaTull Ba To3aJall
yCyJuUlapy uiuiad YuKuiraH;

ouc-3¢pup Ba QeHmnazug opacuaard KOHACHCAIMSUIAHUII jKapa€HU acoCHaa
SJUTMFJIAHUIT KacaJUTMTUra Kapuu oKopu (aosuivkka sra Oynran 1-denun-4,5-
ouc-(2,4-muxsopOoeH30MI0KCUMeTIN)-1,2,3-Tprazon  (AMXJI0Ta30J), MOHO-3(Up
acocuga 1-penun-4-(2,4-nuxaopOeH30MIOKCUMETII)-5-KapOuHoi-1,2,3-Tprason
(MOHOXJI0Ta30:1) Mpenapariapyu CUHTE3 KWIUHIaH;.

IIyJapaad JUXJIOTa30J mpernapaTu cyoctaniuysicu Ba 3% M cypTMa IIaKIH
TUOOMETHUHT THUHEKOJOTHSI COXaCHJa KUHCUN ab30JIAPHUHT SULTAFIIAHUIINHA
JABOJIANIA KYJJIall y9yH TaBCUS OSTUIMO, WNUIA0 YHMKAPHIIL TEXHOJIOTHSCU
SIpaTUIITaH.

TagKNKOTHUHT aMaJInil HATHKAJIAPH Kyluaaruiapiadn uoopar:

OCH30JIKETOMMKAPOOH KHCIOTATAPUHUHT HATPUU Ba KaJIMIUIA Ty3JIapu
acocujia OJIMHIFaH OMOCTUMYJSTOP KETOCTUM Ba KeTocTUM-K mpemnapariapuHu
0,005-0,001% cyBnu sputMacu OunaH Hamjaad HKUITAaH YHUTUTIAPHUHT YHUO
YUKAIIUHA 3-5 KyHTa Te3NalluIliK, FY3aHWHT YCUI KyBBAaTHMHH OPTHIIHU, Xap
Tynjgaru kycaknap coHuHuHr 1,0+1,3 Taraya, mnaxrta XOCWJIAOPJIUTHMHUHT
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rekrapura 2-4 UeHTHepra, Mpenapariap TabCUpUIa IOPUBOP KaJieHIyjlda Ba
BaJiepyaHa  YCUMIIMKJIApU  XOCWIIOPAMTMHUHT  12-14% ra  kymaimmm
TaCUKJIAHTaH;

JlaBnat KuME xalbaTh TOMOHHJAH KETOCTUM IMpPENapaTy MaxTa YATUTUHHU
HamJ1a0 HKUIIJIa OUOCTUMYJISATOP cudaThIa UILJIATUII YUYH TaBCUS dTUJITaH;

2,4-nuxnopOeH30M KUCIOTAaCH acOCH[a OJIMHTAaH SULTUFJIAHUII KacaJlTUTUra
KapUIM JUXJI0Ta30Jl JOPUBOP BOCUTACMHUHI CyOCTaHIMsICM Ba YHUHT 3% 1
CypTMa HIaKJIMHU UILIA0 YUKAPUIL TEXHOJOTUSIIAPH SIPATUIITaH;

V36exucron PecryGmukacn COFIMKHM CaKIaml BasHPINTH TOMOHHJIAH
JUXJIOTA30J1 MpenapaTHHU JOPU BOCUTACH cH(aTHAa KYyJJalira pyxcaT dTHIITaH;

OnuHran  HATHKAJAPHUHI  MINOHWIWIUIH. CuHHTE3  KWJIMHIaH
OupukManapHuHr codauruan ypHatum Ba Tacaukiamaa UK-, Vb-, macc-, IMP
CIIEKTPOCKOMHS, Ta3-CYyIOKIUK XpomaTorpadusi Ba PEHTTEH TY3WIUIIN aHAIU3U
ycyJutapuaan (hon1anaHuiIraH.

TagKMKOT HATWKAIAPWUHU CTAaTUCTHK Tap3fga Kahta unuiaml CThIOJEHT
Kputepusicu €pAamMujia yprada HATWKAHUHT UIIOHWIMIIMK OpalIuFujia YyerapaBui
KAaTTAJMKIJIAPHU XUCOOIall OMIaH aMalra OLIMPUIITaH.

TaagkukKoT HaTHXKAJIAPDMHMHI HAa3apuili Ba aMajauid axaMHSTH.
JurTrinOeH3on,  METWIITWIOEH30J  Ba  TETPAadTWIOCH30JUIApHM  Kalluid
NEepMaHTaHATHUHT  CyBJIM  DpUTMacd  OwiaH  OKCWJam  jkapaéHuja
OEH30JIKETOKApOOH KUCIOTAJAPUHUHT XOCHUJ OVIIMIIKM KMHETUK KOHYHUSTIAPUHU
ypranuii, KUMEBUN peakinus MEXaHW3MUHM TYUIYHTHpUINTa Ba Mypakkad
peaknuoH apanamma tapkuOugan cod xomatmaru 1,3- Ba 1,4-0€H30JIMOHOKETO
nukap6on, 1,3- Ba 1,4-6eH301AMKETONUKAPOOH KUCIOTAIAPHU AXXPAaTUO OJIMIITA,
YJIApHUHT TY3WIHILIHA Ba XYCYCHSTIapH TYFPUCUAATH MAabIyMOTJIap 3aXUpPACHUHU
SAPATUIMILNATA acOC OYIIraH.

OnuHran OEH30JKETOKApOOH KHUCIOTaJapHUHT KETO- Ba KapOOKCHI
TypyxJlapura Xxoc peakuusjapyd acocuaa TapkuOuga KUMEBHA Ba OHMOIOTHK
XYCYCHUSTIIapHM HaMOEH JTYyBUM Typyxjapra sra xocwianap ((heHWIruapasoH,
TUOCEMHKapOa3oH, ceMuKap0a30H, XUHOKCAJIOH, Mypakkad »3¢up Ba Ty3iap)
CUHTE3MHU YPraHUII HaTUKajJapy UIIHUHT Ha3apui aXaMUATUHU KypcaTalu.

1,3- Ba 1,4-6enH301KeTOAMKApOOH KHUCJIOTAJlapy apajaiiMacd acoCHJiaru
KeTocTuM Ba ketoctuM-K  mpemaparnmapu  £y3a  Ba  JIOPUBOpP  YCUMIIHMK
XOCUJIOPIUTUHU OLIMPHUILIUTA TAbCUPHU Xamaa 2,4-1uxs10pOeH30M KUCIOTaCUHUHT
2-0ytuHanon-1,4 6wnan sTrepudukanus xapa€uu Ba xocun Oynran 1,4-6muc-(2,4-
TUXJIOPOCH30MIIOKCH)-0yTUH-2 HHU (eHWa3ua OWIaH peakuuscH  acoCHa
SJUTMFTIAHUIT KacaJUIMTUTa Kapliu FOKOpH (aojuiukka sra Oynran 1-denun-4,5-
ouc-(2,4-nuxnopOeH3ounokcumMeTn)-1,2,3-tpua3on (IUXI0Ta307) OUPUKMACUHU
CUHTE3 KWJIHWI, SpaTWIraH TMpenapaTiapHd KUIUIOK XYXKaduTh Ba THOOWET
coxajlapuja Kyulamra TaBCHS OTWITAHJIWIM MIIHUHT aMaJIMid  KAWMAaTH
XrcoOIaHaIH.

TaagKNKOT HATHKAJAPUHUHT KOPUH KuJanHumu. beHzonkeroaukapOoH
KHCJIOTa apajaliMallapd acoCHJia OJIMHTaH Fy3aHW YCTUPUIL YUYyH camapajop
Oynaran OWOCTUMYJIATOP — KETOCTUM MpenapaTd HUIUiad YUKaApUIIra TagouK
KWwinHaU Ba PecnyOnmka Xyaynuja WIIATUIITAa pyxcaT 3TWITaH YCUMIUKIAPHU
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Myxoda3za KWIyBYM OHOJIOTHK Ba KHUMEBHI BOCHUTAAp KATOpPUra KUPUTWIAA
(Tomkent, 2013, 6eT. 293).

2,4-nuxnopOeH30M KUCIOTACUHUHT 2-0yTUHAMON-1,4 Ouan arepudukaius
kapaéHu Ba xocun Oynran 1,4-6uc-(2,4-a1uxsI0pOCH30MIOKCH)-0yTUH-2 HHU
dbeHnnaszua ypracuaaru KOHACHCALMS PEeakMsICH acocua sJUTMFJIaHUII Kacalura
Kapiu 1Kopu (aosmukka sra 1-pennn-4,5-6uc-(2,4-1uxs10pOeH30UITOKCUMETH )-
1,2,3-Tpuason (MXJI0TA30j1)  IpenapaTd CUHTE3 KWIMHIAM Ba Y30EKHCTOH
Pecniybnukacu CornukHu cakiam Basupauru [opu Bocutanmapu Ba THOOUN
TexHuka cudaTtuHd Hazopar Kwium bom Oomkapmacu dapmaKoJIoTHUs
KYMUTACUHUHT Kapopura OMHOAH AMXJIOTAa30JI pemapaTiHd THOOMETa Kyalra
pyxcar atmmb  (06.10.2000 #mnmarm 014-00 pakamid — TyBOXHOMA),
«373(1)apMcaHoaT» JNAK xkopxoHanmapuga wunuiad dYukapuinra Taa0WK dSTHIIN
(15.09.2007 iinnaaru 2-pakamii 1ajaojlaTHOMA).

Numauar  anpodanusicu.  Jluccepraumsa  marepuaiiapy  «CuHTe3
XUMUYECKUX PEAKTUBOB W MX IMPOU3BOACTB» WIMHU-aMaluil aHXyMaHHA
(Tomkent,199511.); «Co3manue  JIEKapCTBEHHBIX  PECYypCcoB,  JE4eOHO -
NPOPUIAKTUYECKUX CPEICTB U HMX HCIOJb30BAHWE B MEAMIIMHCKON MNPAKTUKE»
Map3ycujaru PecniyOonuka canoaT koHpepenuusicuga (Camapkann, 1996it.);
«AKTyallbHbIE TTPOOJIEMBbI XUMHUHM M METOJIbI TIpenojaBanus» PecrnyOnrka niamMuii-
amanuii  amkymanuga ([ymucton, 2005i1.); «CoBpeMeHHBIE TEXHOJOTHUHU
nepepaboTKM MECTHOTO ChIpbS M MPOJTYKTOBY MaB3ycura OaFuIIIaHTaH
PecniyOnuka wnmuii-texnukaBuii amkyMmanuga (Tomkent, 2005ii.); «Boicokue
TEXHOJIOTUM TEPCIEKTUBBl WHTErpaluu 0Opa3oBaHMsI HAYKH WU TPOU3BOJICTBA
Map3ycuaaru XalKapo WIMHNA-TEXHUKaBHM KoH(pepeHuuscuaa (TowukeHT,
2006i1.); «CoBpeMEHHBIE TEXHOJIOTHH TIEPepabOTKM MECTHOTO ChIpbS U
npoAaykToB» PecnyOnmka wiMuii-TexHUKaBuil KoH(pepenuuscuaa (TomkeHTt,
2007if); Em onumnap, 6GakanaBp, MarucTpaHT/Iap, ACIHUPaHT, JOKTOpaHTIAp,
nnmui xonuwitap yayH TKTU nma xap Wwim yTkasunagurad WIMHA-TEXHUKABUN
amwkymannapaa (Towkent, 1995, 1997-2008, 2010iunnap); «XuMHUECKUE
TEXHOJIOTUM» MaB3ycuaaru Xajlkapo WIMHI-TEXHUKaBUM KOH(]epeHuuscuaa
(MockBa, 2012#1.); «HoBbie KOMMO3UIMOHHBIE MaTepualbl HAa OCHOBE
OpraHMYEeCKUX U HEOPraHMYEeCKUX HHIPEeIUeHTOB» PecrnyOnmka uiaMui-
texHukaBuii kKoHpepennusacuaa (Tomxent, 2012i.); «AKTyaabHble MNPOOIEMBI
VHHOBALIMOHHBIX TEXHOJOTMM XUMHYECKOW, He(TerazoBol M  MHILEBOU
MPOMBINIUICHHOCTH»  PecryOnmka  WIMUNA-TEXHUKaBHM  KoH(pepeHuuscuaa
(Tomkent, 2012i.); «Karanutudeckue  mporecchl  HepTenepepadoTKH,
HeQTEeXUMUM ©  DKOJIOTHM»  MaB3yCHJAard  XaiakKapo WIMHN-TEXHUKaBUN
koHpepennusacuaa (HoBocubupck, 201311.) 3bJ10H KHJIMHTaH.

HaTtwkaJJapHUHT 3BJIOH KWIMHTAHJMI4. J{uccepranus MaB3ycu Oyiinya
45 Ta wiMuR U, Kymiianad, 6 Ta WIMMH Makoja XaJKapo KypHaulapJa 4ol
STWITaH Ba | Ta MaTeHT OJIMHIaH.

JuccepranvsiHUHT TY3WJIMIONM Ba XaXkMM. Jluccepranusi KMpUII KUCMH,
TYpT 600, Xynoca, (oigananwirad anaduérnap pyrxatu, 14 ta uioBa Ba 200
caxudanuk MaTH, 53 Ta pacM Ba 31 Ta xkajBangaH uoopar.
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JIACCEPTAIIMSIHUHT ACOCUN MA3SMYHHA

Kupum kucmuga nuccepranusi TaIKUKOTUHUHT J0J13apOfiru Ba 3apypaTtu
acoCJIaHTaH, YHUHT MakcaJu Ba Bazudanapu, Xxamaa 0ObeKT Ba MPeIMETIIapy Ka ]l
stwirad. 1llysnnrnex  Vs6ekucron PecnyGmukach (aH Ba  TEXHONOIMACH
TapaKKUETUHUHT YCTYBOP MYHAJIMIUIAPUTa MOCIHIU, TAAKUKOT WIMHUN SHTUIUK
DKAHJIUTH Ba YHUHT aMmMalduil HaTtwxkaizapu ©Oa€H KWIMHTaH, OJIMHTaH
HATHMKAJIAPHUHT Ha3apuil Ba aMaiuil axaMusITH O04ud OepwiraH, TaJAKUKOT
HAaTWXKAJIADUHA  KOpUM  KWIMII  pyWXaTdh, Hamp JTWITaH uUOulap Ba
JTUCCEPTAMSHUHT TY3WIUIIHN OVinYa MablyMOTIap KEATUPUIITaH.

JuccepranussHuHT OMPUHYM 000MIa apUIIKETO- Ba KapOOH KHUCIOTalap Ba
XOCUJIaNap CUHTE3H, YJIAPHUHT (U3HK-KUMEBHUH, OMOJIOTUK XOccallapy XaKuaaru
anabuii MabIyMOTJIAp YMYyMIIAIITHPUINO, TAPTUOTA COTMHTAH.

JuccepTallUsIHUHI MKKMHYHA 000MJa apuikeTo- Ba KapOOH KHCJIOTajlap
acocHsia YCTUPYBYH OMOCTUMYJISTOpJIAp CHUHTE3W Ba TEXHOJIOTHSUIAPUHU HIILIA0
YUKHIII F03acUIaH OJMO OOpraH TaJKUKOT HAaTHIXKaJapu EpUTHIITAH.

Hommankunja0eH30/IapHUA 0€H30JIKeTOIH - Ba KETOTETPAKapOOH
KHCJI0TAJApradya OKCUIJIant

benzonkeTokapOOH KHUCIOTAJIApHU MOC PABHUILIJIATH 3TUIOCH30JIIaH CYIOK
MYXHTJIa OKCU]I1A0 onui Oyiinya spaTuiaéTrad Uiiad YMKapuil yCyJiu, MabiiyM
Oynaran pactnabkd ycyjulapra HUcCOAaTaH KyJiai XOM alI€HUHT TOMMWIIMILH,
KapaCHHUHT TEXHOJIOTMK THU3WUMHUHHU OJNIUWINTH OWjaH HUCTUKOOIN yCyI
XUCOOIaHAIN.

Tagkukor o0bekTH cumbaruma 1,3- Ba 1,4- nudTHIOSH30/LIAp Xamia
ylIapHUHT apajnammManapu, 1,3- Ba 1,4-metnmTunbdensomrap, 1,2,3,5- Ba 1,2.4,5-
TETPAdTUIOCH3O0UIAPHUHT OKCHJIAaHUIIK Ypranwiad. OJUHraH MaxcyJOTJIapHU
cudar Ba MUKAOPUU aHAIM3 KWIUII KUMEBUHM, KOJIOHHA Ba Ta3-CYHOKJIHUK
xpomaTorpadus ycyJuIapuHu KyJularad Xoiaa YTKa3uiIu.

1,4-a13THII0EH30/IHA HINKOPUH IAPOUTAA KAJIHUMA MEPMAaHTraHAT OMJIaH

OKCH/IJIALI

Nmkopuit  myxutaa 1,4-1udTuinOEH30IHU Kajdud [epMaraHatr OuiaH
OKCHJITAll JKapa€HMHU MyKaMMall YpraHuIll Makcagula KUHETUK TaJKUKOTIIap
VYTKa3WII1, XyCycaH BakT Oupiuru nuuaa 1,4-audTuin0eH301 KOHLIEHTPAUsICUHA
XamJia OKCHyIam MaxcyiaoTu Oynran 1,4-0eH3onukeroaukap0oH, 1,4-6eH30:-
MOHOKeTOIuKapOoH Ba 1,4-0eH301aMKapOOH KUCIOTAJApUHUHT KaJUIH Ty3/1apu
MUKJIOPJIApUHU y3rapu® OOpHUITN aHUKIAHIH.

l-xanBayiaH KYypUHAAWKW, 1,4-TUPTUIOCH30 eTapid Japaxkana Te3
OKCHUJJIAHMIIITA y4Ypaiau Ba xapa€H OomuiaHraH BakrTaaH cyHr 3,0 coar yTrauy
peaknus apajammMacy Tapkuomma y ymyMaH Koinmanmau. Jlactmab xocun Oynrax
1,4-0eH3onuKkeToAMKapOOH KUCI0Ta MUKIOPH >kapaéH OolaHraHugad cyHr 25
JaKUKa yTrad y y3 MakCUMyMura eragd. AMMo, nactiaOku OOIUTaHMII
O0ocknungaék kapaéH 1,4-0eH30JIMOHOKETOAMKApOOH Ba 1,4-GeH3oiaukapOoH
KUCJIOTAIAPUHUHT XOocuia Oymumm Ownan Oopanu. Uly #ycuHpa peaxkuus
MaxcyJoT Tapkubuga 1,4-0eH3011MKeTOAUKApOOH KHUCJIOTa MHUKIOPUHHUHT
KaMaluIIM JaBOM 3TaJd Ba Kalluid NEpPMaHraHaT MUKJOPU OXHpHUTra €TTaHua

12



peaknus  apamammMacud  TapkuOuma  1,4-0eH30aAMKEeTOAMKAPOOH  KUCIOTach
Mukgopu uykonmanu. Iy xonma peakuust sputmacuja Tapkubuma 1,4-
OeH30JIMOHOKETOIMKapOOH Ba 1,4-0eH301IMKApOOH KUCIOTAJTaApPUHUHT  ¥3apo
Takcumiianuiu coaup Oynagu. Illynra kypa okcumnoBuu mukaopunu 20% ra
OpTUKYa omnpuO OOpHIll OKCUATAHUII KapaéHUHU 1,4-0€H30JIMOHOKETOIUKAPOOH
KHUCJIOTAaCH KOHIIEHTPALMSICUHUHT KaMalWIIIi TOMOHUTA CUIKUATAH.

WNmkopuil mapoutaa kainui nepManraHat Owiad 1,3-MeTHIRTUIOSH30IHU
OKCHJJIAIll MHUCOJIUJIA PEaKUrs MaxXCyJIOTHHUHT UHKHUII YHYMHUTa peareHriiap
KOHLIEHTPAIUSCH, >KapaéHHUHT JTaBOMMMIIMK BaKTH, XapopaT Ba OKCHJIOBYH
MOJia MUKJIOPUHUHT TabCUPHU YpraHWIIIu.

JuaTriiOeH301 apananiMaciHu OKCHJIAIN Ba sKapaéH MaxCyJIOTHHU TaXJIU
KWK~ yCyJJIapW, YyHUHT cod  XOJJard H30MEpJapuHH  OKCHIIAIa
dbolinananuiaran yciayOuid KyJUlaHManapra MOC paBUIIJa amalra OIIUPHIIJIH.
beH3oynkeToquKapOOH  KHUCJIOTaJapuHU  CHHTE3  KWIMIIHMHIT  ONTHMAl
HIAPOUTJIAPUHMA  aHMUKJAIl MakcaauJa OKCHUIJIAll JKapaéHuUra OKCHJIOBYU
MOJIJIAaHUHT KOHIEHTPALMICH, XapopaT, peakuus OOpulll BaKTUHHHI TabCUPU
Yprasuiau.

1,4- Ba 1,3- musTmnbOeH3owiap Xamjaa yJapHUHTr apajammacuHn KMnOg
HUHT WIIKOPUHM SpUTMaliapu OWjiaH OKCHUJUIAIl PEAKIUSCH YCTHUIA YTKa3WiIraH
KMHETHK TaJKUKOTJIAp, YpraHwiraH >kapa€H MaxcyjloTiapu, OEH30JIIUKETO-
nukap6ooH (I,V) Ba 6enzonmonokeroaukapoos (II,VI) kucnmortanap, xocun OViaui
KETMa-KETJINTUHU aHUKJIAIll Ba TUBUMHUHY KypcaTuO Oepuilira IMKOH SIPAT/IH.

Nikopwuii maponTtna qudTHIOSH30/UTAPHU KaJIUK TTepMaHTaHaT
OWJIaH OKCHU/IIAII )KapaéHI/IHI/IHF YMYMHH CXE€Macu

-4H,0; -CO,
COCOOH COCOOH COOH
H1o[o] tlol, +lol,
'4H20 'C02 'COZ
C,H; COCOOH COOH COOH
I
v | +2[0] t
'2C02
+11][O]
-4H,0; -CO, l
C,H; COCOOH COCOOH
+10[O]
-4H,0
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Ymly takmud stumaérran cxema 1,3- Ba 1,4-gudTmnOensoriap Xxamaa
YJIAPHUHT apajaliMacHU KaJlWi IepMaHraHaT OujiaH OKCHJJIAII sKapa€Hu OOpHII
MEXaHU3MHHM EPUTHUI MMKOHMHM Oepajau. Xocusl OyiraH apanaimma TapkuOu
Xam/a TaKIuQ 3TUITaH CXeMaHU 3bTUOOpra OJIraH X0J4a, OKCHJIJIAII peaKUsiapu
HATHXKACUJa OJIMHTaH MaxCyJIOT TapKuOUIaH OMpUKManapHu cod Xoaaa axxpaTud
OJIMII YCYJIM UIILTa0 YUKHUIITH.

Nmkopuii mapoutaa 1,2,3,5-8a 1,2,4,5-rerpasTuiideH30//IapHA

KAJIMH MepMaHraHat OMJIaH OKCHJIALI

benszon sampocuna ypuH anmamubd >KoMIamraH 3TWI TYpyXJapu MHUKIOPH
HUHT OPTHUIIM, YJIAPHUHT OKCHJJIAII KapaCHIapuHu Mypakkabmamtupaa. 1,2,3,5-
Ba 1,2,4,5-terpartunodensomiapan 96-98°C xapopatma, 3 coaT JaBOMHIa Kaaui
nepMaHTaHaTHUHT 1% 7u spuTMacu OWIaH WINKOPUN MIAPOUTIAA OKCHIAII
xkapaéHumga OeH3on KeToTteTpakapOoH kucnortaimapu (44,98 Ba 46,33% wmoc
paBUIIAa) XOCHI OYIIIH.

Kucnora apanammanapuHuHr MeTWI 3(upiapu Xoiujaa WIASHTU(UKAIUS-
Jam Ba XpOMAaTO-MacC-CHEKTPOCKONMK aHaIM3 KWIHII YCYJUIApUHU  KyJulalll
HaTWXKacKaa, apajalniMa acoOCMHU OEH30JMOHOKETOTETpakapOOH, OEH30JIIUKETO-
TeTpakapOoOH, OCEH30ATpPUKETOTeTpakapOOH, OEH30ITETpaKeTOoTeTpakapOoOH Ba
OeH3o0JITeTpakapOOH KUCIOTaIap METUI d(UpPIIapu TAIIKUI STULIUHU KYPCaTIH.

CuHTE3 KHJIMHTaH KETOKHCJIOTAJIAPHH AKPATHO OJIUII
Ba TaXJWJ KWIMII YCYJJIapH

benzonkerokapbon Ba  OeH30IKapOOH  KHCIIOTa  apajaimMajapuHH
aXpaTuliga [ONKa KaTjiaM Ba KOJIOHKaJard Xpomartorpadus, KUCIOTaJTapHUHT
MeTun 3dupnapuan Ppaknusinad xaigad onui, Xxap xui pH myxutna kanuid
Ty3Japyu apajlalliMacUHA KHCTOTalap €pAaamMuaa KHUCIOTAIH XOoJjaTra OOCKUWIN
KEeNTUPUO akpaTHill Kabu ycyiapaaH (onaanaHuIu.

1,3- Ba 1,4-puaTunOeH30IapHA KAl TepMaHTraHaT 3puTMajiapu OwiiaH
OKCUJITAI J>Kapa€HUHU YpraHulIJaH OJIMHTaH HaTwkajlapra acocianub, Ou3
TOMOHJIaH O€H30JIMOHOKETOJAMKAPOOH KHUCIOTAJIapHU KyHUJAru aXpaTUIl yCYJIH
Takmud OSTunau. YCyJTHUHT MOXMATH, OKCHIJIAIN J>KapaéHUHUHT MaxXCyJOTH
TapkuOuaa  ¢akarruHa — OCH30JAMKapOOH Ba  OEH30JMOHOKETOJIUKAPOOH
KUCIIOTAaHUHT KaJIMMIKM Ty3Japu KoJuO, OCH30JIUKETOIUKapOOH KHUCIIOTa
Oynamaran JaBpAa TYXTaTWIMIIMIAa Ba OKCHUJJIAaHTAH apallalliMaHd  XJIOPHUT
KucioTacu spurmacu 6mwinan 1,3-uzomep Oynranga pH 4,0-3,5 raua, 1,4-uzomep
xomarma o3ca pH 3,5-3,0 raua xwucinoranaHaau. bynpa OeH3ommukapOoH
KUCJIOTACUHUHI KaJMWIA Ty3W SPKUH KHCJIOTa XOJIATUTa YTraHJard 4yKMAaCUHHU
bunbTpaam MyMKUH Oynamu. beH301MOHOKETOMUKApOOH KUCIOTAHMHT KaJIUWAIU
Ty3d Ba KHUCMaH CyBJa SpHUraH XoJarjaru OCH30JAMKApOOH KHCIOTa CakjaraH
bunbpTpaTAaH 3ca KETOKHUCOTAaHHU TO3a1ab OJNMIIAaH noopart.

Oxopuna  xypcartmnran ycyn Oyitmua TexHuk cudaraum  1,4-
OCH30JIMOHOKETOIMKapOOH Kkuciotra Tapkubugan 1,31 r (yuym 94,9%) To3a
MaxcCyJIOT aKpaTUIIJIH.

1,3-6enzonkeronukapoon (V), (VI) Ba 1,3-6enzongukapbon (VII)
KHUCIIOTAJIapu METH1 3(GUpIapuHU BakKyyM ocTula (pakiusiad axparuil Ba
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OJIMHTaH co MeTws 3(pUpIapuHUA UIIKOPUI rugponusnam ounan, VIII Oupuxma
Mukmopura HucOaraH, 1,3-Oenzommukapoon kwucmotanm (VII)  7,5%, 1,3-
oenzonmoHokeroaukapobon kucioranu (VI) 25,5% Ba 1,3-OeH30111KETO
nukap6on kucnoranu (V) 19,6% yHyMm Ouiian ouill MMKOHUHH O€paH.

Onuran I, II, V, VI kerokucioramap TO3aJIMrd Ba TYy3WIUIIN (PU3KK-
KUMEBUH yCyJuiap €paaMuaa TaCAUKJIaH !,

beH30/1keTOANKAPOOH KHCIOTAJTAPHUHT SIHTH XOCHJIAJAPH CHHTE3N

Kapbonun Ba xkapOokcun rypyxjgapu xucoouman I, II, V Ba VI
OEH30JIKETOIMKAPOOH KUCIOTATAPHUHT XOCHIIAJIAPUHU OJTUII €HI U KeYaaH.

KapOonun rypyxu Epmamuaa Xocwin OYIIyBUM XOCHJIa OWpHKMAaap:
dbenunrunpazonnap (Xia,0, XVIlla,0), cemukap6azonnap (XIla,0, XIXa,0),

tuocemukapoazonnap (XIlla,0, XXa,0). Cunre3 xapaéHUHH YTKa3uIIga
kucinotanu katanuzaropaap (HCI, H2SO4, CH3COOH) nan ¢oipgananum xocuiia
OuprKMaap MUKJIOPUHU OLTUPUINTA OJTUO KeJIaIH.

KonBepcust xapa€Hu yHYMH TE3JIMTH KapOOHWI TYPYXJIApHUHT ¥3apo
YKOMIaIMImra OOFIIuK.

Kapbokcun rypyx acocupa xocusl Oynaguran OupuUKMayiap: JUMETHI
saupnap (Ixa,0, Xa,0) Hartpuiinu Ty3nap (XXVa,0, XXVIa,0). by Gupukmanap
XaM KYTI MUKJIOp/a XOCHJI Oyau.

I, II, V, VI kerokucnorajapHUHI KOHIIEHTpJAHTaH Cyib(daT KUCIOTa
UIITUPOKHJIAa METAHOJ OWJIaH KU3IMPUO YTKa3uiraH sTepudukanusian >xapaéuu
YTKa3WIIM Ba yaapHUHT Moc paBuigaru s¢upnapu 82,0%, 89% 84,4% Ba 83,1%
YHYM/Ia OJTHH/IH.

Kerokucnoranapuu maumerun sdupnapunan denmnruapazonnap (XVa,o,
XXIla,6), Tmocemmkapbazonmap (XVIIla,6, XXIVa,6) Ba cemukapOazoniap
(XVlIa,6, XXIIla,0) napau cuHTE3 KWIHII KapaCHIapH, 1y OUpPUKMATapHU SPKUH
KETOKUCTIOTANIAp/IaH CHUHTE3 KWIMIJAaH OupMyHYa KUMMH Keudaau. by xomar
KapOOHWII TYpyX, YTIEPOJUHUHT MycOaT 3apsauHu d(pupaara METUI TYPyXUHHUHT
MHIYKUUSJIA TAabCUPU XUCOOUTa KUCMaH JIOKAJJIAIITaHIUTMHY KYpcaTau.

I, II, V Ba VI kerokucnotasap o-(peHWICHIUAMUH OWJIAH KHUCIIOTAIH
KaTajlu3aTopyiap MIUTUPOKUCU3 XaM OCOH peaKIMsAra KUPUIINO, XUHOKCAJIOHJIAP
(XXla, XIVa, XXI6, XIV0) Hu X0CHJI KUJIAIH.

ApHJIKeTO- Ba KAPOOH KUCJI0TAJIAP XaM/1a YJIAPHUHI XOCWIAJAPUHHU Fy3a Ba
JAOPUBOP YCHMJIMKJIAPHH YCTHPHUIIAATH OHOCTUMYJISATOPJIUK (PACIIMTH

CuHTe3 KWIMHTaH OMpPUKMAaapHUHT OMOCTUMYJIATOPIIUK (PaoJITUTH FY3a Ba
JOpUBOp VYCUMIIMKIIAp: aJTed, ImaclieH, Kaccu, BajepuaHa, KajeHIylla Ba
Gomkanapaa cuHa® Kypuwian. By msnmanuumap Y3P ®A «boraHukay wiMmil
unuiad YUKapuil MapKa3MHUHT WIMHAKA HIoiad  4YuKapuil —jgadopaTopusicu
XOJIUMJIapH OWJIaH XAMKOPJIMKAA 0JIM0 OOpUIIIH.

VTKa3unran M3MaHMIIIAP acocHia OW3 TOMOHJAH HIIK MapoTaba GeH30
AJIpOCHJIa KETOKUCIIOTAa TYPYyXHU OPTUIIN OujiaH OMPUKMAHUHT OMOCTUMYJISITOPIUK
(haoJNTMTMHU YCUILIM aHUKJIAH U,

Macanan, 1,4-6eH3011uKapOOH KUCIOTAHUHT HATPUMIM Ty3U YCUMIMKHUHT
Yyeummnn 1,2% ra (Ha3opaTtaad yekiianuii), 1,4-0eH30JIMOHOKETOIUKaApOOH
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KUCJIOTAaHUHT HaTpuitinm Ty3u 15,9% ra, 1,4-0eH30J1IUKETOANKAPOOH KHUCIIOTA
HaTpuiiu Ty3u 23,6% ra KydauTupam.

ynuaraex, KacaoTaHuHT  1,3-m30oMep  Ty3mMapuHU  KYJUIAHWIHIIA
VCUMJIMKHUHT Y3YHJUTMHU oOpTUluMra épnam Oepanud. bupok, Hazoparparura
HucOaTaH TakKociaaHranaa 1,3-6eH30IMOHOKETOIMKApOOH KUCIOTAHUHT HATPUIIIN
ty3unu Qaomuuru (31%) 1,3-0enzonaukeroaukapoon kucinora tysura (11,7%)
HUCOaTaH IOKOPHU dKAHJIUTH aHUKJIAH]IH.

Veummuk ep ocTky (MIAM3) KUCMUIA YCHIUIMHUHT KydalMIINAA Xap MKKH
u3oMepAa IIyHJal KOHYHUSIT Ky3aTHJIaIuKe, OyHIa OEH30JIMOHOKETOAMKApOOH
KHCIIOTa Ty3ura HucOaTaH OCH30JIAMKETONUKApOOH KHCIOTa Ty3uaa (haoyuimk
IOKOPUPOK 3KaH.

1,3- Ba 1,4-Gen3onkeTokapOOH KHCIOTajdap TY3JApUHUHT COQ XOJAaru
U30MEPIIAPUHUA CHUHTE3 KHIWIINA TEXHOJOTHMK Ba WMKTUCOAWNA HYKTaW Ha3zapaaH
KapaJraHjaard KNANHYWIMKIIAp Ba stHa Oapya u30oMepiiap YCUMIIMKIAPHUHT YCUITU
Ba PUBOXKJIAHUIIMHUHT Kydauiuura €pnaMm OepuiiMHM 3bTHOOpra oaud, 1,3-
TUATUI0EH30d1, 1,4-AudTHI0EH301 Ba YIApPHUHT apajaimmMacu (3TUII0EH30J1 uiiab
YUKAPUIILI YUKUHIUCH ) HA oKkcu1a0 OJIMHAJUTaH 1,3- E€KH 1,4-
OCH30JIKETOIMKApOOH KHUCIIOTa apajalllMACUHK Jaja CHHOBHUA KYJUlallira TaBCHs
ATUII MaKcaara MyBO(UK JIeTaH Xyjocara KeJIauK.

1,3-6eH301MOHOKEeTOIMKApOOH Ba 1,3-0€H301AMKETOIMKApOOH KHUCIOTalIap
HATpUIIK Ty3napu apanammacura A-2 mudpu, 1,4-6eH3011uKeTOUKapOOH Ba
1,4-6€H30IMOHOKETOTUKAPOOH KHUCJIOTAJIAPUHUHT HaTpUNIN Ty3J1lapu
apamammMacura A-3  mmdpu, 1,3-, 1,4-6enzonmonokero- Ba 1,3-, 1,4-
OCH30JITUKETOUKAPOOH KHUCIOTATAPHUHT HATPUWIM Ty3/Iapy apaiamiMacura -
KETOCTHUM IpernapaTd HOMU OCpUIIIN.

Hly npenapatnap OunmaH Oup Katopaa KapOOHWI TYPyXH XOCHJIAIapu
Oyiinua cuHTe3 KuiuHran 1,3- Ba 1,4-0eH30aMoHOKeTOqMKapOOH Xamia 1,3- Ba
1,4-6eH30IUKETOIUKAPOOH KHUCJIO0TA; (PEHUITUAPO3OHIIAP; CEeMUKapOa3oHap;
TUOCEMUKAPOO30HIIap; XMHOKCAIOHJAp Ba OOMIKaJTapHU XaM OMOCTUMYJISTOPIUK
(baoJTUru TEKIUPUITIN.

Fyza M %3:! MHCOJIU]IA Ypranuira OupuKManapaaH 1,3-
OCH30JIMOHOKETOAMKAPOOH KHUCIOTa (PEeHWITHAPa3oHH, ceMukapOa3onu Ba 1,4-
OCH30JIMOHOKETOAMKAPOOH KHUCIOTa XHHOKCAJIOHW UWUTUTHUHT YHUO YHUKUIIN
Oyiinua KETOCTHM IpearnapaTura HucOaTaH OKOpH (PaoUTMKHU Kypcarad. AMMO
YCUMIIMKHUHT ycuimu Oyinya (aoJuiuru IOKOpUJard OWpUKManapja KeTOCTUM
npenapaTu/ial macT Kypcarruura sra Oyiiam.

Fyza ypyruna A-2, A-3 Ba ketocTuM mpemnapatiapu GaoUTUTHHUHT KHECHIA
HaTIKajmapura Kypa KEeTOCTUMHHHT A-2 Ba A-3 mpemapartinapura HucOaran
YCTYHJINTH aHHWKJIAHIM Ba Iy MyHoca0aT OujaH yHUM KEHT Jaja CHHOBHAAH
YTKa3UII TaBCHS STHIIIH.

V36exncron PecryGmukacu Jlapnatr kuMé  XaitbaTH IIpe3mamyMHHMHT
18.12.1998 #1. kapopura MyBO(HMK KETOCTUM MpenapaTuiaH Fy3aHUHT YCHUILINJA
CTUMYJIATOp cudatuaa QoiganaHum TaBcus >TWiau. KerocTum mnpenapaTuiaH
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doiinanann® maxta XOCWIIOPJIUTMHU  OIIUINM  XHCOOWTa,  HMKTUCOIUHN
camapaaopyuk rekrapujan 150-250 MuHT cym OYIUITM aHUKTaH]IH.

CornuKHM cakJiail Ba papMaleBTUKa CAHOATUHUHT JOPUBOP YCUMITMKIIApTa
Oynaran TanabJapuHU KOHAMPUIN WyjulapuaaH Oupu - yJIapHUA YCTHPHUII
arporexHukacuga XocwiaaopaukHu 10-30% ra ommpuil MMKOHUHM OepyBYU
onoctuMysiTopaapan (o gamaHuILIup.

JlabopaTopus mapouTHAa YTKA3WITaH TaJKUKOTIIap HATHXKACU]IA, KETOCTUM
npenapatd TabCUpUIA JOPUBOP AKUHIIAD YPYFUHHHI MaKCHUMall YHUIIM Oyiinua
KypcaTkuy, JopuBOp KaneHayhaga 79,3%, nycteipaukina 18,5%, Banmepuanana
68,1% Ba OeiutagonHana 60,5% HU TAIIKWIT KHIIIH.

Kuunk 6ymmaManu nana taxpubanapuy Y3PDA «Boranukay HiMuil nimad
YUKAPUII MapKa3H XyAyIu1a 0Tu0 OOpHIIIH.

Keroctum npenapatu Ba A-1K Tabcupuaa YCUMIIMKIAPHUHI TE€HEPAaTUB
TaBpu HazoparT ycumiurura HucOatan 10-15 xyn winrapm Oomutanmm, A-1
npernapatd OWiIaH HWIUIOB Oepuirapaa 3ca Ha3opaT YCUMIIMTUTa HucOataH
reHepaTuB 1aBpu 5-10 KyHTra KeYuKIH.

[Myngait  kwimO, Kys3aTull HaTWkamapu OYyinMya CUHOBIAH YTrad
npenapatjapHUHT  OUCTUMYNISTOPAUK — (DAOJUIMTMHUHT  KyHUJaru  KaTopu
aHUKJIAHIU: KeTocTuM > A-1K > A-1.

KerocTum npenapatuHy 0JIMII TEXHOJOTMACMHHM HILJIA0 YMKULIT

benzonkeronukapOoH  KHUCIIOTa acocula  CTUMYJATOP  OJUUI
TEXHOJOTMSICUHM  sIpaTUIl  Makcajujaa, ULIYHUHI/AEK, PecnyOnuka KHUIIUIOK
XYKAJIUTUHU CTUMYJIITOpra Oyiaran TalaOMHU KOHIUPUII YUyH JTUITHIOEH30I1Iap
apajJJalIMaCUHU [IEPMAHraHATJIM OKCUJIAIl MAaXCyJIOTH acocuia YCUMIIMKIAPHUHT
YCUIIMHYU TE3JIAIUTUPYBUM KETOCTUM IpErnapaTd Ba YHUHI TEXHOJIOTMK TH3UMU
uniad YUKUIAN.

V3KO®UTU Huer Taxpuda 3aBOAMAA KETOCTHM MPENAPATHHU ONMII yUyH
KyBBaTH 100 Kr/itun 6ynran Taxxpuba-caHoat Kypuiamacu sipatuiiau (1-pacm).

Taxpuba-caHOAT CHHOBU acOCUa KETOCTUM MPENapaTUHU UILIA0 YMKapHUII
TexHoJOoTuK pernameHtd (14.11.1998 iimnparu 1-pakamiau perjaMeHT) Ba
texHukaBuil maptiaapu (THI-64-61-32-98) Ty3miau.

TexHOIOoruK >kapaHHU COLJANAIUTHPUII Ba YUKUHIAUCU3 TEXHOJOTHUSIHU
ApaTull, )apaCHHUHI KETHUII BAKTMHM KUCKAPTUPUILI Ba KETOCTUM IIPENApaTUHU
YUKUII YHYMIOPJIMTHMHM KYNaWTUpUII Makcaaujga Ou3 TOMOHAAH O€H3011
KETOJAUKApOOH KHUCIOTaJapHU KaJWillId Ty3 KYpUHUIIMIA OJHUII YCYJIH TakIug
ITUILAM.

benzonaukeToqukapOOH KHUCIOTaJapHUHT KajlWiiud Ty3u apajaliMacHHU
(npenapat keTocTUM-K) OMMII TEXHOJOTHSACHHM CHHOBIAH YTKa3UIl MaKcaauaa
V3KO®UTU HuHr Taxpuba 3aBoAMAa TaXpHOa-CaHOAT KypHIMACH SPATHIIA Ba
yHAAQ VYTKa3WIraH TaXpuOanapJaH OJMHIAH HaTWXajlap acocHujaa NpernapaTHU
OJIUIII TaXXpHOa-caHOAT TEXHOJIOTUK perameHTd Ty3uiaau (07.11.2000 iungaru 5-
paKamIIi perjaMeHT).

20



ST 409 i 30%m

KMnO4  koH MusrunGenson é NaOH HCl Drunauerar .
= e = e =
ninlimr e n,
Y Y b 2 I | 13
N || |
LR & T,
RS R A EVANN ]
NS PO AN \
e s N AN =
\—‘i‘—l
! 7. A} 12.
|
Keroctum 10, l
Ipenaparu T p—" L-
~_1-*_1_6‘- Mno, _‘6‘: 1. | ®rane kucnora l.v"
— {1 i -
M ;=ﬁ ? apanammacu ! .
E KCl OPHTMACH

1-pacm. KerocTumM mnpemapaTuHd oOJIMII anmaparypa cxemacu: 1-
okcupjIam peakropu; 2,8-copyrruuiaap; 3,4,5,9,15,13-yauarununap; 6,11-
Apyk-puabTp; 12-3kcTpakrop; 10,14-inrruviap; 16-0yraatyBuu uaui.

JluccepTanisiTHUHT yYMH4YM 000MJa apwikeTo- Ba KapOOH KHCIIOTaiap
acocHa SUUTMFJIAHUIN Kacajulapura Kapiid OWpUKMalapHU CHHTE3 KWJIUII Ba
TEXHOJIOTHSJIAPUHYU HUIIIA0 YMKHWII F03aCHIaH YTKA3WITaH TaIKUKOT HaTHXKalapu
KEJITUPUJITAH.

JAnx10p0eH30i KUCJIOTAHUHT OYTHHAMOJ 3PUPH ACOCHIA TPUA3OJIHH
CHHTE3 KUJIHII

1,4-buc-(2,4-nuxjiopoeH30uJI0KcH)-0yTuH-2 cunre3n. 2,4-JIXbK Ba 2-
Oytunauon-1,4 ypracunaru srepudukaius xkapaéHu O0CKUWIAPUHU YpraHuil Ba
xocunl 6ynran maxcyioriaapuu ['CX ycynu OwiiaH Tax)iiil KWK HATHXKaJlapH,
Ou3 TOMOHMMM3AAH WK MapoTaba, xkapacuaa 2,4-muxsiopOeH30UIOKCUOYTHH-2-
on-4 (a¢up I) Ba 1,4-0mc-(2,4-nuxnopoen3omnokcn)-0ytua-2 (3¢up II) map
apanammacugad n0opaT SKaHJINTY aHUKJIAHTH.

Peaknus Kyiugaru TaxMuH dTUIaETraln cxema Oyitnda 6opasu:

COOH 0=C-0-H,C-C=C-CH,0H
Cl Cl
3 + 2HOH,C-C=C-CH,0H —> N
Cl Cl agup 1
0=C-0-H,C-C=C-CH,-0-C=0
Cl Cl
+
Cl apup IT Cl
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Odup apamammanapu  Tapkuouman 1,4-6muc-(2,4-1uxs10pOEH30UIIOKCH )-
OyTuH-2 3(hUpUHK aXpaTUO OJUII Ba YHUHT COQIUIMHM TacHUKJAlIa FOMKA
cuptaaru (FOKX) xamaa koinoHkagaru xpomarorpadus, KaiTa KpucTauIaHTUPULIT
yCyJUIapy KYJUTAHUJIIH.

Axpatu0 onuHraH OupukmanapHuHr Tty3uaumu WK-, macc- Ba SIMP-
CHEKTPOCKONMUSI Ba PEHTTEHT TY3WIMII Oyiinua TaxJawil KWWl ycyJulapuia
TaCAUKJIAHIH. I Ba I »odupmap HWK-cnekrpmapuma C=0 rypyxuHu
tapcuduosun 1690 - 1710 cm™! opanuruparu rorwmmm uusukiaapy; COOR ra
ternnumi 1730 em™'; C-O-C ra terumm -1220-1280 em™!'; C-Ar ra ternnumm - 730-
750 cm! anukmangu. Ammo 1 opup cuexrpuma, II >dup cnekrpuman dapkiu
pasumiga, OH - rypyxunu taBcuduosun 3450-3550 cm! opanmuruma  roTHIMII
CHEKTpJIapy MaBXKYIJIUTU aHUKJIAH/IH.

I Ba I adupnap macc-cnekTpnapuaa KMUYUK HHTEHCUBIHMK M/z 259 Ba 432 ra
MyBopUK paBumina uykkunap kypunaua. | spup I[IMP - cnexktpuma OGen3zon
XaJKacura MaHcy0 MpoTOHJIap MaBXyJIUTUHU 7,2 - 7,8 M.J. OpaTuruaari CUHTJIET
oenrmnap, C-CH>-OH wmetun rypyxu nporoHuHH 4,9 M.A. OpaluFujaary,
COOOCH:; rypyxuHnu 3ca 5,6 M.JI. OpaJufyJIard CUHIJIET KUUMATIIAp TACAUKJIAIH.
Il »dupHuHr xocun OYAMIIM ONTUMAN [MIAPOUTIAPUHU TOIMMII MAKCAAUJIA,
sTepuduKanus xKapaCHUra XoM amélapHUHT MUKAOpUN HHCOATH, Xapopar Ba
PEaKLUSTHUHT OOPUILIY BaKTH TAbCUPHU YpraHUIJIH.

Il a>¢upHuHT HUCOaTaH kaTTa yHYMH (58,2%) 2-OyTtunauon-1,4 - 2,4-JIXbK
- n-TCK — Gensomnapuu 1:8,8:1:25 nucOaraa onub, xapaén xapopatu 78-80°C,
Kapa€HHu Oopwill JaBoMuiuru 3ca 11 coar 6ynranga By>KyAra Kelau.

1-pennn-4,5-6uc-(2,4-nuxsaopoenzonsiokcumeTin)-1,2,3-rpuazon
(IUXJ10TA30J1) HUHT CHHTE3 KAPAEHU TAAKUKOTJIAPH

JIMXJI0OTa30JIHM  CUHTE3 KWJIMII Kapa€HU OOCKUWIApH YHYMHUIa XOM
amENapHUHT MUKIOpUA HUCOATH, XapopaT Ba PeakUUsHU OJu0 OOpHUII BAKTUHUHT
TabCUPHU YPraHWIIU.

1-penun-4,5-6uc-(2,4-1uxs10pOoeH30MIOKCUMETIN)-1,2,3-TpHUa30JHUHT
HucOatan karra yuymu 85% denunazug : 1,4-0uc-(2,4-1uxa0pOEH30UIOKCH )-
oytun-2 napuu 0,55:1,0 macca HuCOaTHAATH apayialiMack TOIYOJ spuTMmacuaa 10
coaT 1aBOMUJA KallHATraHUJa OJIMHUIIY aHUKJIAH]IH.

Opranuk spuTyBuUMiIap €pJaMHIa MaxXCyJOTHM KalWTa KpHUCTAJUIAHTHPHIL
Ownan To3anad onuml ycynau unuiad yukuiaau. OJWHTaH AMXJI0Ta30J1 OK PAaHTIIU
KpUCTAJUT KYPUHHUIIIAATH MOJa OYIM0, YHUHT CYIOKJIAHUII Xapopath Teyiox - 110
- 111°C ra Tenr. IMCO, xnopodopm, aleTonia S5pyByaH, CyBIa SpUMaiiy.

Cunydon mnactuakana yrkazunrad KOKX anamu3 nustun adupu - rekcan
(5:3) HucOaTnM HPUTYBUMIAD CHUCTEMAacCHIA srona Rf 0,23 norHuHr
MaB)KYJIJIMTUHUA KYpCaT]IU.

Anuxmanmu, %: C 52,09; H 2,67; N 7,30.

Xucobomangu, %: C 52,30; H 2,74; N 7,62.

ApHWJKeTO- Ba KapOOH KHCJI0TAJIAP XaM/IA YJIAPHUHT XOCHJIAJIAPHHH
MHUKPOOTra, SUIJIMFJIAHNIITa Kapuu (Gaosjiuru
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bupukManapuuar MukpoOra Kapmu (QaoyuIMTH CYIOK O3yKa MYXHUTHIA
KYNaUTUPUII YCYJIU OpKalIM ypraHwiad. MukpoOakrepusiiap OwiaH TaxxpuoOanap
CotoH MyxuTH, OakTepusiap Ousian — XoTTUHrep OyJIbOHU Ba 3aMOypyFiap OusaH
Cabyp myxutuga Poccuss kumé (dapmaneBTHKa WIMUN-TAAKUKOT HHCTUTYTH
(PKOUTHU, MockBa m.) Hu KuméBuii nopuBop BocuTanap JsabopaTopusicu
(LIVIXJIC) na yTKa3uiam.

Vpranunran 1,4-Gen3onkeTonukapboH KHCIOTa XOCWiagapu wnumpa XI
oupukmacu aepmoToduT 3aMOypyFiapra HucOatan ¢aowurn (MKK-125-250
MKr/mi): M.canis Tr. dypseum. skannuru TtaxpuOanapaa aHukjiaanau. Kosrax
OWpuKManap VYpraHwiraH KOHIICHTpalMsa SUUTUFJIAHUIT KacaJUTUTWra Kapiiu
(baoIMru CUHOBUJIAH YTKA3UIIIN.

CuHTe3 KWIMHIaH apuIKeTO- Ba KapOOH KUCIIOTaJIap KaM 3axapiiu Oupukma
OKAHJINTU KYpcaTWiAW Ba (OpMalMH TabCUPHUIA F03ara KENTUPWITAaH aCEHTHK
apTUPHUT Mojenuaa Oy mpenapariap CHHAITaH Jo3aJlapuaa SULTUFIAHUIITA KapIu
MabJlyM XOJaTIapHH HamMo€H HTau. by kamamynuiapaa mamkangap IIAIIMHHHT
PUBOXKJIAHUIL TE3JIUTMHU cycalumuaa HamMo€H Oynau. byHaa mnpenapaTHUHT
1okopu (aomturu 100 Ba 200 Mr/kr 1a KypuiiIm.

CuHTe3 KWIMHTaH apujIKeTo- Ba KapOOH KHCIOTa XOCHIANapuaa KyrWuaaru
dbaon mpemapariap aHUKJIAHAW: (PEHUITIIMOKCUI KucioTa Oucynbduan (XXIX)
(GEHWITITMOKCUIT  KHCJIOTa THOCEMHUKApOA3OHUHHMHT Kamuiiaum Ty3u (XXX),
JUXJIOTa30J1 HOMJIM JUXJIOPOEH30M KUCI0Ta OMC-3UPUHUHT TPUA30Jl OUPUKMACH
(XXXI) Ba moHOXJIOTa307 HOMIIU 2,4-TUXJIOPOCH30M KUCIOTa MOHO-d(DHPUHUHT
Tpuazon oupukmacu (XXXII).

SInnuFnaHuIn KacaJNIUTUTa Kapiiyi MabiyM Oyiran OyTaauoH mpemaparura
HUCOATaH CHUHTE3 KWIMHTaH OWPUKMAJAPHUHT SUUIMFIAHUINTA Kapiid Kaécui
daommurun  1,5-2,0 OGapobap rOKOpW Ba HWHAOMETAIIMHTAa HHCOATaH OWp XWI
napaxkana kam 3axapiu (JI150=2200-3500 mr/kr) nup.

®apMakoJIOTUK XYyCYCHATIAPUHUA YYKypPpOK YpraHuil Y4yH CHHTE3
KWiMHrad  Oupukmanap  katopujgaHn XXXI - 1-penun-4,5-6uc-(2,4-
nuxyiopOeH3onsiokcumeTun)-1,2,3-tpuazon  (AuUxiaoTa3zon) OUpUKMacu TaHiIad
OJIUH/IH.

JuxJoTa3os npenapaTUHUHT SULTAFIAHUINTA KApIId XYCYCUSTUHU YpraHuIl
HATHXKacuJa aHUKJIAHIUKHA, YHUHT TabCcUpHa GopMaanuH OWIaH SUUTAFIAHUIIIHUHT
cycaiinmu Ky3atunaau. yngail kunu6b, arap Hazopar TrypyxXuJaard Kajamyluiap
naHXacu XaxXMuHUHT yeumm 81,8% Oyiica, yHaa ury mpemnapaTtHd KaOyJsl KuiraH
KOHMBoOpJapna Oy kypcatkua 10 mr/kr mukmopnaa 65,12%, 25 Ba 50 mr/kr
MuKaopaa sca — myBoduk pasumiga 49,05% Ba 31,48% ra tenr Oymau. by
XoJlatiapaa IUXJI0Ta30IHUHT suuuFiIanumra Kapmu tabeupu 20,3 (P<0,05); 40%
Ba 61,5% wmyBopuk paBumpa Oynmu. Uly BakTHuUHT ¥3uma OyTaaWOHHHHT
SJUTMFJIAHUIITA Kapliy TabCUpH 28,9% HU TalIKWJ 3T/IH.

JINXJIOTA30THUHT  SULTUFJIAHUII ~ KACAJUIMTUTa KapuiM KyWwId TabCUPU
TMCTaMUH, CEPOTOHWH, JEKCTpaH, KappareHWH OpKalu YHWKApWITraH MIMIIap
PUBOKMHU YPTaHHUIITA KapaTHIITaH U3JIaHUIIIApIa XaM KYpCaTHIIIH.

JIMXJI0Ta30THUHT 3aXapIHINTH SUDTHFIAHHIITA KapITd MablIyM Mpenapatiap
BosttapeH (JIso - 370 mr/kr), unpameranus (JIso - 47 mr/kr) Ba 6yranuon (JIso -
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430 wmr/kr) Owran comumTupuiragga kam  3axapau (JI[so - 3500 wmr/kr)
XucoOIaHaIu.
CyOcTaHnusaaa IMXJ10Ta30J MUKJIOPUHH AHUKJIANI YCYJIU Ba
(papmaxones makosaa (BOM) joiiuxacuHy HNLJIA0 YMKUIIT

Ninab yukapwiaauran SsKyHUN MaxCyJOTHUHT cU(aTUHM HA30paT KUJIUIILI
YUyH CHEKTpO(OTOMETPUK YCyJjla CyOCTaHLMsAA UXJIOTA30JHUHT MHUKIOPUHU
aHUKJIAII YCYJIM UITa0 YUKHUIIIH.

Ymby ycyn nuxioTa3on CyOCTaHUMUSICHHUHI MabliyM KOHLEHTpalUsIaru
CHOUPTIN SPUTMACU ONTUK 3UWIUTHHU STUJI CHUPTHUHHUHI ONTUK 3UWIMIHA OWJIaH
Ku€cuii  aHWKIad, aBBajNAaH Ty3wiral KamuOpoBka rTpaduru  Oyiinua
cyOCTaHIUsIaru AUXJI0Ta30]I MUKJIOPUHU aHUKJIAIIIaH noopar.

B®M noiinxacu auxiaoTa3osl cyOCTaHIUACH 5 Ta JIabopaTopus cepusiiapu
TaxJIMIM  MabJIyMoTiIapu acocuja Ty3wiand (29.09.2000 wwmnparm 42VY3-0355-
pakamuin BOM).

JMxJ10Ta30.1 NpenapaTUHU OJMIIHUHT TAKpUOa-caHoat
perjJiaMeHTHHH MILIA0 YMKHII
Taxpuba-caHoar pergaMeHTHHH Ty3um Y3KO®UTHU wuar Taxpuba
3aBOJIM/A, KEATUPUWITaH anmnapaTiapHd TEXHOJOTUK THU3UMM acoCHjia spaTUIIraH
KypuiaMmanaa (2-pacm) Oup Kartop TaxkpuOanap YyTkazwiaau. TaakuKoTIapjaH
OJIMHTaH HaTWXKajap acocuja Taxpuba-caHoart perjgameHt Ty3wiau (30.11.2002
nungaru 10-pakamiiv perjiaMeHT).

-
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2-pacm. JuXJ0Ta30J1 NpenapaTd OJMIIHUHT Aanmapaiypa CXeMAaCH:
1,7,15- peakropaap; 2,4,6,10,14,16,17,23- yauaruuaap; 5,12,21- ¢puabtpaap;
9,13,20,22-iiurruuiaap; 3,8,11,18,19-copyrruuiap; 24- KYpPUTYBYH 3IJIEKTP
mKad; 2- Tapo3sy.
JAUXJ10Ta30J1 CyPTMACHHMHT ONITUMAJI TADKUOUHH TAHJIALI
Ba 3% Ju cypT™Ma 0JIMII TeXHOJOTUSICMHA HIILIA0 YNKUIIT
CypTtManu wunuiad 4uKapuilja, YrieBOJAOpoJ acocu cudaruga KUMEBUN
TabCUPra YUJaMIWINIY, UHAepepeHTauru, Ernapaad (apkiu paBiiga Kyino
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KETMACJIUTY, TUAPOJIM3ra y4paMaciurd Ba MUKPOOPTaHU3MIIAPHUHI O3UKJIAHMIL
MYXUTH MaBXYyJ] SMaciauru cabadiu Ou3 Ba3elMHHU KYIJIaauK.

IOxopuna kenTupuiaraniapra Kypa Ba3elIMH acOCHIArd CypTMaliap y30K
My/JIaT CaKJIaHuO, TepU Ba YHUHT IIWJUIMK Napaajapura ImKacT eTka3zManu.

Cyprma Tall€piallHUHT 3HI aBBaIrd OOCKMYMAA OU3  JUXJIOTa30]
npenapaTiHu Ba3eluH OWJIAH MOCIUTUHU TEKIIUPAUK. TaJAKUKOTIap/iaH OJMHIaH
HATHXKaJlap acocuja JUXJI0Ta30Jl Ba3elMH OWjlaH CypTMa Taiépiaml y4yH MOC
KEJIMIIA Ba JUXJIOTA30JHHUHT 3% JIM Ba3eJMH acocuja Tal€piiaHraH cypTMacu
onTumMa aed TOMUJIIH.

HNuxnotazomauar 3% Ju cypTMacH y4yH BaKTHUHYAIMK Qapmakonei
MakoJracu unuiad yukmwin (29.09.2000 itmngaru 42Y3-0356-pakamun BOM).

JAuxnorazoanuur 3% M CypTMAaCHHM HILJIA0 YMKApUII TaKpuoda-
CaHOAT KYPWIMACHHU SIPATHII

JIMX710Ta30J1 MpEenapaTuHA CaHOATra KOPUM ATHUII MaKcaauaa V3KOUTU
HUHI TaXpuOa-caHOATH XyAyauda TaXKpuOa-CMHOB MILIA0 YMKAPHUII KypUIMacu
SApATUIIN.

Apatunaran KypwiMaaa TEXHOJOTUK >KapaHHUHI Oapua KypcaTKuwiapu
Ypranu® 4YMKWIIMA Ba OJIMHTAH HATHXKalap acoCHAa JUXJIOTa30J1 MpenapaTUHUHT
3% nu cypTMAacHMHHM WIUIA0 YUKApUII Taxpuba-caHoaT perjaMeHTH TY3WIIU
(04.10.2007 viunpgaru 17-pakamim perjaMeHT).

JIMXJ10Ta30J1 NPeNapaTHHUHT KJIMHUK TAAKUKOTJIApH

Jluxyorazon mpenapaTHHUHr 5 kr mukaopaard 3 % mim cyptmacu 30
rpaMMJIaH KaJOKJTaHTaH XoJiJla ydTa KiuHukara Oepwinu. Krnuaukanapna
VTKa3uWiIraH TAaJAKUKOTIAp[aH OJWHraH WKOOWH HaTHXKajgapra acocaH V3PCCB
Jopu BocuTamapu Ba TUOOMN TexHMKa cudaTUHA HazopaT Kuiaum bom
oomkapmacu (JIBTTCHKBB) tapapuman cypTManu BEHEPOJOTHK 3THOJIOTHANA,
a€JNTApHUHT KMHCUI ab30JapHHM SUUIMFIAHUII KacCaJUIMTMHHU JaBOJIall Y4YH,
TalIKapyuaaH TabCUpP 3TYBYH JIOPUBOP BocuTa cuaTHAA KyJulalra pyxcaT STUJIIH.
Pyiixarra ommm ryBoxsomacu Ne 014-00. Y3PCCB 2000 iiun 6 oxrsiopmaru 523-
COH OaéHHOMACH.

JluccepTallUsTHUHT TYPTUHYM ©000M TaaKUKOT YycyJuiapu OaéHnapura
aXpaTtuianbd, yHIa apoMaTUK KETO- Ba KapOOH KHCIIOTalap Xamja yjap acocuia
OJIMHTaH XOCWJajap CHUHTE3U, MAaXCYJOTIAPHUHT (PUBUK-KUMEBUM TaXJIUIH
HaTHXanapu 0a€H dTUITaH.

Cunre3 KuiauHTaH OupukManapHur ty3unumu UK-, macc-, AMP
CHEKTPOCKOMUS Ba PEHTI€H TY3WINLI aHAJU3 yCyJIapy OWIaH TaCAUKJIAHTaH.

JluccepTallUsTHUHI WJIOBa KUCMHJIa CHHTE3 KWJIMHIAH OMOCTUMYJIATOP Ba
JOPUBOP BOCHTAJIAPHM CHUHOBJAH YTKa3ull Ba CaHOATra JKOPUM ITUII
nanonaTHOManapy, Y3bekucToHn Pecry6Gnukacu JlaBmar KuME XxaifhaTH B
CofNIMKHM cakjiall Ba3sUPJIUTHHUHT XyJlocalapu, Huad yukwirah BOM Ba
TEXHOJIOTHK perjiamMeHTIapHuHr ©Oom  wmykoBamapu, HWK-, SAMP- Ba macc-
CHEKTpJIapJaH KyYrupMa Hycxajlap KeITUPUIITaH.
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XVJIIOCA
Vrkasunran TaIKUKOTIap HaTwkacuga 1,3-, 1,4-gudTunbOeH3omap Ba
ylIapHUHT apanammMacu, 1,3-, 1,4-metwmtunbdensomnap, 1,2,3,5- Ba 1,2,4,5-
TETPAdTUIIOCH30JUIAPHU - KaJWil TMepMaHTaHaT APUTMACH OWIAH HWIIKOPHIA
IapoOUT/Ia MOC paBUIIAArd OEH30JKETOKapOOH KucJoTajlapraya OKCHJJIAII
peakIusic YHYMHHU Xapa€H XapopaTura, peakiusiHi ojJu0 OOpHIll BaKTHUTa,
OKCHJJIOBUMHUHT KOHIICHTPAIMACUTA OOFIUKIINK XYCYCUSITIApY aHUKJIAHTH.
JIupTUnOEH30/UTapHUHT  OEH30JIMKapOOH KUCIOoTajlapuradya OKCUJIJIAHUIIN
OEH30JIIUKETOIMKApOOH Ba OEH30JIMOHOKETOAMKAPOOH KHUCIOTAJaPUHUHT
XOCWI OVIWIIM OpKadu OOpHUIM TacaUKiIaHau. TeTpa’TunOeH30IapHUHT
OKCHJUIAHMILIUJAH  OEH30JTETPAKETOTETPaKapOOH,  OEH30JTPUKETOTETPA
KapOoH, OCH30JIAUKETOTeTpakapOoOH, OEH30JMOHOKETOTETpaKapOOH  Ba
OCeH30JITeTpaKapOOH  KHUCJIOTaJapHUHT  apajamiMaiapyd XOoCwi  OYiuiu
KYpCaTWJIJIH.
benzonkeToqukapOOH  KUCIOTajgapu  apajamMaiapuHu  dpakuusiiapra
@XpaTuill  yCyJmapu  WNuiadl  YUKWIOM Ba  OWpuHYM  MapoTaba,
TUANKUIOCH30JJITAPHUHT OKCUJIAHUIIN MaxCyJIOTIapyd UYHUIaH co XOoaaru
1,3- Ba 1,4-6en3onmoHokeToiuKapOoH Ba 1,3- Ba 1,4-06eH30111KeTOIMKaApOOH
KHUCIIOTAJIApU AXXPaTHO OJIMHIN Xamja YJIapHUHT (PU3UK-KUMEBHIA XOccanapu
AHUKJIAH/IN.
benzonaukeronukapbon Ba OEH30JIMOHOKETOAUMKAPOOH KHUCIOTAIIAPUHUHT
a30T Ba KHUCIOPOJ OKUMHUZA MAapYaJIaHUIIA KUHETHUKAcH YpraHuiauod, Oy
peaKkIUsJIApHUHT  TE3JUMK  KOHCTaHTajdapu  KUUMATUHU  COJUIITHPUII
HaTWKaJlapura acocaH JUATUIOCH30JUIAPHUHT OKCUJIJIAHUII PEaKIUs cXeMacu
TaKJIU( dTUIIH.
Nnk  Oopa, 1,3- Ba 1,4-6enzongukeronukapoon, 1,3- Ba 1,4-
OCH30JIMOHOKETOAMKApOOH KHCIIOTalapu acocuaa 45 Ta SHIM  XOCWIia
OupUKMaIap CHHTE3 KWIMH/IM Ba YJIAPHUHT Ty3WIUILIAPH 3aMOHABHI (HU3UK-
kuméBnuil Taxymin (UK-, AMP-, macc-cCieKTpOoCKOIUs. Ba PEHTIEH TY3HJIMIII)
ycyJutapu EpaaMuia TacTuKIaHIu.
CunHTe3 KWIMHTaH MOJJajap OpacuJaH SUUIMFJIAHMII — KacaJJIUTUra,
MUKpOOJIapra Kapiid Ba YCTUPYBUM OHOCTUMYIISTOPIMK XYCyCHSTra dra
Oynran OupHKManap aHUKIAHUO, yJapHUHT (¢aourd OwiIaH Mojda
TY3WIHUIIH YpTacuaaru OOFIUKINK KypcaTuo Oepuiiiu.
benszonikeTonukapOOH KHCIIOTa apajaliMajapd acocuaa Fy3aHU YCTUPHUII
y4yH camapaiop OyiraH OMOCTUMYJISTOPJIAp - KETOCTUM IIpenapaTu CUHTE3
KuiuHau. KetocTum npenapaTuHu KyJulail HaTHKachaa 1MaxTa XOCUIAOPIUTd
10-15% ra oprtumm Ba xap rekrap €p MalJOHUJAH OJIMHAJWIaH KylIMM4a
napomaj 150-250 MUHT CYMHHU TallIKWJI TUIIN aHUKJIAH]IH.
Keroctum  mpemapaTuHuU — OJMIIN  TEXHOJOTHSICM — MILIA0  YMKUIMO,
V3KOUTHUHUHT Taxpuba 3aBOAMAA CAHOAT KypHIMACH SPATHINH Ba Gapua
MEBEPUM TEXHHMK Xyxokariap Ttauépnanau. Keroctum npenapatu [laBnar
KUME XailbaTM TOMOHHMJIAH  Ha30paT CHUHOBIAPHAAH YTHO, KOMUCCHS
[Ipe3sHaNyMUHEHT KapopH OWiIaH Y30EKHCTOH PecryOuuKkacd  KHIIUIOK
XYKaIUTUla WOUIATUII YYYH pyXcaT ATWITaH YCUMIMKIApHU MyXodasza

26



10.

KWJTyBYM OMOJIOTHK Ba KUMEBUN BOCHTAJIAP KATOPHUTA, Fy3a XOCUIAOPIUTUHA
OIIUPYBYH OUOCTUMYJIATOP cudaThaa, YNTUTIAPHU TIpenapar OuimaH Hamiiad
OKHII YUYH KUPUTHIIH.

2,4-IXBbK Ba 2-0yrunnuon-1,4 ypracupmarum stepuduxanus xapaCHUHUHT
XOM aménap MHUKIOpH HHcOaTWra, Karajau3aTrop, JPUTYBYM Ba BaKITa
OOFIUKJINTU  YpraHwiaumO, peakuuss Maxcyiaoru Oynaran 1,4-6uc-(2,4-
TUXJIOPOCH30MIIOKCH )-OyTHH-2  KaTopuaa 2,4-TuxjaopOeH30MIOKCUOYTHH-2-
0JI-4 HUHT XaM XOCWJI OVIHMINM aHUKJIaHau. Ddupiap apamammacugad 1,4-
ouc-(2,4-1uxsI0pOCH30MIOKCH )-0yTHH-2 HU aXpaTUO OJMIN YCYJW HIILIa0
gukwian. derwnazuaau 1,4-6uc-(2,4-1uxmopOeH30MIOKCH )-0yTHH-2 OujiaH
1,3-aunonsip UUKIOOMPUKUIIH KapaCHu ypranwinuo, 1-denwmn-4,5-6uc-(2,4-
nuxsiopOeH3ousokcumMeTun)-1,2,3-tpuazon (quxsioTazon) HU ontuman 85,5%
YHYM/JIa OJIMII IMAPT-IIAPOUTH aHWKJIAHIU Ba TAIKUKOT HATIIKAJIapHu acoCHIa
Taxpuba CAaHOATH TEXHOJIOTHUSICHHUHT PETJIAMEHTH UIIIa0 YUKHIIIH.
SINUFIaHAIl KacaJUTMTUTa KapIyd JUXJI0Ta30J1 mpenapaTUHUHT 3%
cyptma, 0,025 r orupnukaaru TabieTKa JOpH MIAKUIApU UILIA0 YMKUIUO,
YHUHT CypTMa KYPUHHIIHM YYyH TaXKpHOa caHOAT PErVIAMEHTH Ba KypHJIMACH
ANUIa0 YUKWIIIH. V3PCCB HuHr JABTTCHKBb ToMoHMaaH YyTka3uiran
KJIMHUK TAJKUKOTJIApAaH OJIMHTaH MabiyMOTjapra acocaH IUXJIOTA30JIHUHT
3% nu cypTMa Ak TUOOMETHUHI TMHEKOJIOTHS COXAacuaa SUIMFJIaHUIIra
KapIIu I0py BocuTacu cudaTtuaa KyJUIaHUIINIa pyxcaT dTHIIIH.
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HAYYHBIN COBET 16.07.2013.T.08.01 IIPU TAIIKEHTCKOM
XUMHUKO-TEXHOJJOI'MYECKOM HHCTUTYTE
IO NPUCYKJAEHHUIO YYEHOU CTEIIEHHN JOKTOPA HAYK

TAIIKEHTCKUA XUMUKO-TEXHOJOT'MYECKHUA UHCTUTYT

Y3BEKCKHUW HAYUYHO-UCCJIEJIOBATEJILCKHUIA XUMHUKO-
®APMAIEBTUYECKHAN HHCTUTYT

NCMATOB JUJIMYPAT HYPYJIVIAEBUY

CHHTE3, PABPABOTKA TEXHOJIOI'HH NOJTYYEHUAA
BNOJIOTNYECKHN AKTUBHbBIX COE/IMHEHNU HA OCHOBE
APOMATHYECKHUX KETO - U KAPBOHOBBIX KUCJIOT

02.00.14 - TexHoJIOTHSI OPTAHUYECKUX BeLEeCTB
U MaTepHajoB HA X OCHOBE

(TexHMYeCKHe HAYKH)

ABTOPE®EPAT JJOKTOPCKOM TUCCEPTAILIUU

Tamxkenr - 2014
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Tema nokTopckoii nuccepranuu 3apeructpupoBana 3a Ne 30.09.2014/B2014.5.T282 B
Boicuieii arrecraniuonHoi komuccuu npu Kabunere MunncrpoB Pecnyduauku Y3oekucraH.

JlokTOpCcKasi ~ mUccepTallisi  BBIMOMHEHA B [AIIKEHTCKOM XHUMHUKO-TEXHOJOTMYECKOM
WHCTUTYTE U Y30E€KCKOM Hay4YHO-HCCIIEIOBATEIbCKOM XHUMHUKO-(hapMalleBTUHUYECKOM HHCTUTYTE
uM. A.CynraHosa.

IlonHBINA TEKCT Z[OKTOpCKOI\/'I AUCCepTallMi PasMCIICH Ha Be6-CTpaHI/II_[e Hayqﬂoro COB€Ta
16.07.2013.T.08.01 mpu TamKEeHTCKOM XHUMHUKO-TE€XHOJOTHYECKOM HMHCTUTYTE MO ajapecy Www.
tkti.uz.

ABTtopedepar auccepTanuu Ha Tpex si3blkaxX (y30eKCKHM, pyCCKUH, aHTIIMHCKUN) pe3MeIleH Ha
BeO-cTpanmie 1o aapecy www.tkti.uz u undopmanmonno-oopazosarensaom noprane ZIYONET mo
azpecy www.ziyonet.uz

Hayunbii A3u30B YMapxoH MyxTapoBu4
KOHCYJIbTAHT: JIOKTOpP TEXHUUYECKUX HayK, Ipodeccop
OdunuanbHblie Caragynnaes lllomancyp llloxcanpoBuu
OIIIOHEHTHI: JOKTOP TEXHUUECKUX HayK, Ipodeccop

FOnycoB Mupaxman I[lyaaToBuu
JIOKTOp TEXHUYECKHUX HayK, podeccop

HNxpamoB AGayBaxad
JIOKTOp TEXHUUECKUX HayK, Ipodeccop

Benymas NHcTUTyT OMOOPraHUYecKoil XUMHHU
OpraHu3aums:
3amura IuccepTaluud COCTOUTCS «_ » 2014 r. B «  » 4yacoB Ha 3acemgaHUU

HayyHoro coBeta 16.07.2013.T.08.01 npu TamkeHTCKOM XUMHUKO-TEXHOJOTMYECKOM UHCTUTYTE
no aapecy: 100011, r. Tamxent, [lalixontaxypckuii paiios, yiu. A.Hasou, 32. Ten.: (99871)
244-79-21; daxc: (99871) 244-79-17; e-mail: tkti_info@mail.ru.).

JlokTopckast — guccepTanms — 3aperucTpupoBaHa B MH(DOpPMAalMOHHO-pECYpCHOM  IICHTpE
TalmkeHTCKOro XUMUKO-TEXHOJIOTHYECKOTO0 HHCTUTYTA 3a Ne | ¢ KOTOPOH MOKHO O3HAKOMHUTHCSI
B UPI[ (100011, r. Tamxkent, llafixonTaxypckuil paiioH, yin. A.Hasowu, 32. Ten.:(99871)244-79-
21).

ABTopedepar auccepTanuu pa3ociaH «__ » 2014 roga.
(mpoTokou pacceuiku Ne oT 2014 r.).

C.M.Typoo6:xoHoB
[IpencenaTens HAYYHOTO COBETA IO TMPHUCYKICHUIO
y4€HOU CTETIEHHU TOKTOpA HAayK J.T.H., Ipodeccop

A.C.H6onynnaeB
VYueHbIl  cekpeTrapp  HAay4HOro  COBETa IO
MPUCYKJICHUIO  YUYEHOM CTENEeHHU AOKTOpa HayK
I.T.H., podeccop

I'.P.Paxmon0OepaneB
[Ipencenarens Hay4HOrO CEeMHHapa MpPU HAYYHOM
COBETE TI0 MPUCYKICHHUIO YUEHOUN CTCIICHH JIOKTOpa
HayK J.X.H., ipodeccop
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OBLIAA XAPAKTEPUCTHUKA JUCCEPTAIIN

AKTYaJILHOCTb M BOCTPEOOBAHHOCTH TeMbI JUcCCepTanuu. B pesynbrarte
NocJIeIOBaTeNbHOM  peanu3auumu nOpuHsATod B PecmyOnuke  mporpammbl
IIPUOPUTETHOTO pa3BUTHA NpoMbiluieHHOCTH B 2011-2015 rogax m oTpacieBbix
porpamMm Mo MOJECPHHU3AINHN, TEXHUYECKOMY U TEXHOJIOTMYECKOMY OOHOBJICHHUIO
MPOU3BOJCTB B CTPYKTYpE MNPOMBIIIJIEHHOCTH BCE OOJbIIEE MECTO 3aHUMAIOT
00pabaTbIBaIOIIKE OTPACIIH, TPOU3BOISIINE KOHKYPEHTOCIIOCOOHYIO MPOIYKIIMIO C
BBICOKOM J100aBJIE€HHON CTOMMOCTBIO.

[Tpu 3TOM 0CcOOO€ BHUMaHUE yAeseTcss MpodiemMe JTOKaIu3aluu, CO3qaHus
W BHEJIPEHHUS B TIPOM3BOJCTBO HOBBIX OHOJIOTHYECKH AaKTHUBHBIX COCIUHEHUH,
UCIIOJIb3YEMbIX B Pa3IMYHBIX 00JIACTSAX HAPOJHOTO XO3MMCTBA, YTO MPUBOAHUT K
MMITOPTO3AMEILIEHUIO U 3KOHOMHH BAJIFOTHBIX CPEJICTB.

Hapsiny ¢ yBenmdenmem oObeMa MPOW3BOJICTBA XMMHYECKUX MPOTYKTOB
IIOCTAaBJIEHA Ba)XKHAs 3a7aya JaJbHEHMIIEro pacliMpeHusi MX acCOPTUMEHTAa U
MOBBIIIICHUS KAYECTBA.

Pemaromass posnb B 3TOM MNPUHAAJICKUT LEJICHANPABICHHbIM MOUCKaM
HOBBIX IIEHHBIX BEHIECTB, 0ojee d(PPEeKTUBHBIX METOJIOB U MPOIECCOB CUHTE3a U
pa3ziesieHus MPOAYKTOB, MYTSIM KOPEHHOTO YCOBEPIIEHCTBOBAHHUSI CYLIECTBYOIIMX
MIPOU3BO/JICTB.

Nmeercs TeHIEHUUS K CO3JAaHUIO TMPOIECCOB, MCHOJB3YIOMUX OoJiee
JIEIEBOE MECTHOE ChIPhE NP MUHUMAJIBLHOM 3aTpaTe IPYyTUX PEareHTOB.

Pa3paboTka HOBOH TexHOJIOTMH Bce Oosiee OasupyeTcss Ha €€ HaydIHOM
00OCHOBaHWM, BKIIOYAIONIEM 3HAHWE MEXaHW3Ma U  (PUBUKO-XUMUYECKHUX
3aKOHOMEpHOCTeH mporecca. bonbiue pe3epBbl B MOBBIMIEHUN Y()PEKTUBHOCTH
IPOU3BOJACTBA HMMEIOTCS B OOJACTH yCOBEPLIEHCTBOBAHUS JIEWCTBYIOIIHMX
NpeAnpusiTUid  MyTeM  BbIOOpa  ONTUMAJbHBIX  [ApaMeTpoB  Mpoliecca,
MOJICpPHU3AINN TEXHOJIOTHICCKUX CXEM M 00OpyAOBaHUS, KBATU(DUIIMPOBAHHOTO
UCIIOJIb30BaHUsI MOOOYHBIX NPOJAYKTOB M OTXOJOB MPOU3BOACTBA. B ycioBusax
MPOBOAMMOM B Halllel pecrmy0Iuke YJKOHOMUUYECKON pedopMbl COBOKYITHOCTh BCEX
3TUX (PaKTOPOB MPUOOpETaeT 0co0O0€ 3HAYeHUE IS JAJbHEHIIEro pa3BUTHUS
MIPOMBILJIEHHOCTH OPTaHUYECKOr0 CUHTE3A.

ApomaThuecKkue KeTo- U KapOOHOBBIE KUCIIOTHI Onarofapsi HaJU4HIO B HX
CTPYKTYypE BBICOKOPEAKITMOHHOCTIOCOOHBIX KapOOHUJILHOM (C=0) u
kapookcuibHOM (COOH) rpynm mpeacTaBisioT MHTEpEC JUisi CHHTE3a Ha HX
OCHOBE TMOTEHIMAJIbHBIX JIEKAPCTBEHHBIX IPENAPATOB, CTUMYJSTOPOB pOCTa
pacTeHui, mIacTu(PUKATOPOB, CHHTETUIECKUX CMA30YHBIX MaCeJ, KpacuTeen.

[Toctanosnenusmu Ilpesunenta PecnyOnuku Y3oekucran: Ne III1-272 ot
3lauBaps 2006 roma «O Mepax IO YCOBEPIICHCTBOBAHHWIO IUIAHOB 3AIMTHI
CEJIbCKOXO3SIMCTBEHHBIX PACTCHUH M CHCTEMa MEpPONPHUATHI 1O O00ECTICUCHUIO
xumudeckumu npenaparamuy; Ne [1I1-731 ot 19 nosi6ps 2007 roga «O mporpamme
MOJICpHU3AIMM,  TEXHMYECKOTO M  TEXHOJOTMYECKOrOo  MEPEBOOPYKEHUs
npeanpusTuil papmaneBTUYecKor otpaciau Ha nepuoj g0 2011 roga» u Ne IIII-
1442 ot 15 nexabpsa 2010 roga «O mpuopuTeTax pa3BUTHS HTPOMBIIUIEHHOCTH
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Pecriyommuku  Y36exkuctan B 2011-2015 romax» TpemycCMOTPEHO CO3/IaHUE
OMOJIOTMYECKH aKTUBHBIX BELIECTB U BHEJIPEHUE UX B POU3BO/ICTBA.

Ha ocHoBe mpoBeeHHBIX padOT MO MOIYYEHUIO apOMAaTUYECKHX KETO- U
KapOOHOBBIX KHUCIOT OYyIyT CO3/aHbl YCJIOBHSI CHHTE3a BEIIECTB C Pa3IM4YHbIMU
(GyHKIIMOHATBHBIMU rpyImnmamu, MPOSIBIISIONIUMU HIUPOKUI CIIEKTp
OMOJIOTUYECKOTO JEHCTBUA.

B cBsI3u ¢ 3TUM cO3/1aHUE HAYYHBIX OCHOB IOJY4YEHUSI apOMAaTUYECKUX KETO-
U KapOOHOBBIX KHCJIOT MYTEM OKHUCIEHHUS apOMaTUYECKUX YIJIEBOJIOPOJOB U
penieHue npodeM, CBA3aHHBIX C CHHTE30M OMOJIOTMYECKH aKTUBHBIX BEIIECTB HA
UX OCHOBE, SBJISIIOTCS AKTyaJdbHbIMU 3aJlayaMH, MPEACTABIAIOIIMMUA Kak
TEOPETUYECKOE, TaK U IIPAKTUYECKOE 3HAUYCHHUE.

BoiOpanHas Tema sIBISieTCS CBOEBPEMEHHOH NpEXKIe BCEro MOTOMY, UTO
BEILIECTBA, MOJIYYEHHBIE IMYTEM CHHTE3a NPOU3BOAHBIX APOMATHYECKUX KETO- U
KapOOHOBBIX KHCJIOT, 00JaJal0T BBICOKUM POCTOCTUMYIHPYIOMHUM 3(hdexTom,
MIOBBIIAIOT YPOKAWHOCTh PACTEHHMM, UMEIOT IIPOTUBOBOCIHAINTEIBHBIE CBOMCTBA
JUISl )KUBBIX OpPraHW3MOB, C HE3HAUMTENbHBIMU BpEOHbIMU AchCTBUAMHU. Kpome
TOrO, pE3yJbTaTbl BHEAPEHUS HOBBIX IIPENApaTOB B IPOU3BOJACTBO MOTYT
3¢ (HEKTUBHO UCIIOJB30BATHCS B HAYUHBIX UCCIEIOBAaHUSAX B TaHHOW 00JIaCTH.

CoorBercTBHE  HCCIEAOBAHMSA  NPHOPUTETHBIM  HAINPABJICHUAM
Pa3BUTHS HAYKH U TexHoJioruii Pecny0auku Y3oexkucran. Hacrosas pabora
BBITIOJTHEHA B COOTBETCTBUU C IPUOPUTETHBIMU HAIIPABIICHUSAMU PA3BUTHS HAYKU U
texHnonoruu Pecnyonuku Y3o6ekucran OT-D3 — «Xumusi, OHOJIOTHS U MEIUIIMHAY,
HTII-6 — «Pa3paboTka pecypcocOeperammmx 3KOJIOTHYECKH O0e30MacHbIX
TEXHOJOTMM  MPOW3BOJCTBA, IEpPepabOTKH, XpaHEHUS U  HCIHOJb30BaHUSA
MUHEPAJIBbHO-CBIPEBBIX ~ PECYPCOB  PECIYOJIMKHM, MPOAYKIMHM U  OTXOJOB
XAMHUYECKOM, MHUILEBOW, JIETKOM MPOMBIIUIEHHOCTH U CEJIBCKOTO XO35KMCTBa» Ha
2006-20009 rr.

MexayHapoaHblii  0030p Hay4YHbIX HCCICJOBAHMHA 1O  TeMe
AUCCePTANMHU. YUYEHBIMM XHUMHUYECKOro QakynbTeTa, YHHBepcuTeTa Yukaro
(CLIA), Merabonnyeckoi HAy4HO-UCCIIeI0BATEIbCKON nabopaTtopuu,
Haddunnckoro  ortnenenuss  Meauuuubl  OKCPOpACKOrO  yYHHUBEpCUTETA
(Benukobpuranusi), Poccuiickoro XWMHKO-TEXHOJOTMYECKOrO0 YHHBEpPCUTETA,
Nuctutyra Ouoopranmveckord xumuu (Poccus), Illamxalickoro uWHCTUTYTa
oprannueckort  xumuu, Axanemun Hayk Kwrtas (Kwurait), WnacTuTyTa
Tpanchopmanuu Ouomoiiekys, YuuBepcutrera Haros (Smonus), WucTuTyTa
MUKpoOHoJioTun U  OWoTexHojoruu, YHuBepcuteta Yiapma (I'epmanus),
NHctuTyTa  OpraHMyeckod  XxuMuM, YHUBepcutrera Benbl  (ABcTpus),
Jemapramenra  NpoOAOBOJBLCTBEHHbIX  Hayk  [IIBenckoro  yHuBepcurera
cenbckoxo3siicTBeHHbIX  Hayk (IlIBemust), Kadenpsr xumum Hopexckoro
yHuBepcuTeTa Hayku U TexHosnoruu (Hopserws), JlarBuiickoro MHCTUTYTa
oprannyeckoro cunre3a (JlatBus), Xummueckoro ¢akynbpreTa YHUBEpPCHTETA
XenbcuHku  (PuunsHAus), XUMUYECKOro ¢akyibTeTa bBiIMKHEBOCTOUHOTO
TEXHUYECKOTO YHUBEPCUTETA (Typuust), JlemapTaMeHTa HayKd pacTCHUI
Busmynjckoro wuHctutyta (M3pamns), PakynpTeTa XUMHUUM U OHOXUMHUU
Bunscopckoro ynusepcutera (Kanana), Otnena Guorexnonorun HoHceickoro
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yuuBepcuteta (Kopes), crpan Jlatrunckoit Awmepuku OtaeneHuss OUOJIOTUH
pactenuit enepanbHoro ynupepcurera Bukosa (bpazunus), @akynbreTa XUuMUU
u (apmaneBtuku Yunuiickoro yHupepcuteta (YUwiiv) HHTEHCUBHO BEIyTCS
HCCIICJIOBAHUSI 10 CHUHTE3y KETO- U KapOOHOBBIX KHCJIOT, WX MPOU3BOJHBIX,
XUMHUYECKUX U OUOJOTUYECKUX CBOMCTBAX, a TakKe pa3pabOTKe TEXHOJOTHH HX
nonyyeHus. VMM JAOCTUTHYTBI  ONpPEAEJIEHHBIE YCHEXU MO  IOJYYECHUIO
COCJIMHEHUM, OTHOCSIIMXCS K TPyMIe HEAPOMATHUYECKUX KETO- M KapOOHOBBIX
KHUCJIOT.

[lo nuTepaTypHbIM JaHHBIM, OMYOJMKOBAHHBIM B 3apyOEXKHBIX H3JIAHUIX
BHUJIHO, YTO CPEJIA apOMATUYECKUX U HEAPOMATUUECKUX KUCIOT U UX MPOU3BOAHBIX
BBISIBJICHBI OMOJIOTMYECKH AKTHUBHBIE BEIIECTBA C MPOTHBOBOCHAIHTEIBHBIMH,
MPOTUBOTYOYPKYIE3HBIMU, XUMHOTEPANIEBTUYECKUMH, OUOCTUMYJIHUPYIONUMU U
repOUIMIHBIMU CBOMCTBAMH, OJTHAKO MH(GOPMAIMH O B3aUMOCBS3SIX CTPYKTYPHI
ATUX COCIMHEHUN C UX OMOJIOTMYECKOM aKTUBHOCTBIO Y/ICJICHO Maljl0 BHUMAaHUSI.

[ToguepkuBaeTcsi aKTyaJdbHOCTh BHEJAPEHUS BHOBb  pa3pabOTaHHBIX
OMOJIOTMYECKU aKTUBHBIX COSAUHEHUN U UX 3HAUCHUE B SKOHOMHUKE.

Ha ocHoBe cuHTe3a TpHA30JIbHBIX MPOU3BOJHBIX  APOMATUUYECKUX
KapOOHOBBIX KHUCJIOT W H3y4YeHUS HUX OHOJOTMYECKUX CBOWCTB, IMOJYYEHBI
MIOTEHUUAJIbHBIE  JIEKAPCTBECHHbIC npenaparbl, Takhe KakKk KIOTPUMAas3oll,
BUOyHa30JI, BHEJIpPEHHbIE B Mpou3BoAcTBO (upmoit «Bayer» I'epmanum;
MHUKOHA30JI, KETOKaHO30J, HMHTPOKAHA30J W CalepKOHa30J, IPOU3BEICHHbIC
bupmoit «Janssen Pharmy» benbrumu.

[Tomyyenne Takux OWOJOTMYECKH AaKTHUBHBIX BEIIECTB HHUIIUUPYET
dbopMHpOBaHUE HAYYHBIX IIKOJ, padOTAIONIMX B IAHHOW OOJACTH M CTUMYJIUPYET
MCCJIeIOBAHMS TI0 Pa3paboTKe TEXHOJIOTHUH HOBBIX MPEMapaToB.

CreneHb M3y4YeHHOCTH NpPoOaeMbl. B HaydYHO-TEXHHYECKOW JUTEpaType
UMEIOTCS 00IIIMe CBEIEHUS O CIIOCO0axX MOMyYeHHs KeTO- U KapOOHOBBIX KUCJIOT U
CHUHTE3a Pa3JIMYHbIX UX MPOU3BOJHBIX, a CBEJACHUS 00 apOMATHUYECKUX KETO- U
KapOOHOBBIX  KHCJIOTaX OrpaHUYEHbl TOJIBKO  pe3yJibTaTaMu  MOJy4YeHUs
(EHUITIIMOKCUIIOBOM  KHUCIIOTBI, TEPBOrO MPEICTABUTENSl YKAa3aHHOIO psJa.
Vu€ubimu Hamelr pecnyOonuku  C.II.Pammposoit, C.M.UckanmapoBbiM U
Y.M.A3u30BBIM oOIpe/iesieHo oOpa3oBaHue (HEHUITIIMOKCUIIOBON KUCIOTHI B PSIY
OCH30MHOM  KUCJOTHI ~ OKHUCIEHHWEM J3TUIOEH30JIa BOJHBIMU  pPacTBOpaMu
nepMaHraHata Kajiusi M Ha OCHOBE KOTOpPOro pa3paboTaH u BHEJIPEH B
MIPOU3BOJICTBO MOBBIIIAOIINI YPOKAWHOCT XJIOMYATHUKA OMOCTUMYIISTOP A-1.

OpHako mMoJTy4YyeHHWE apOMATUYECKUX KETO- M KapOOHOBBIX KHUCIOT IMyTEM
OKHUCJICHUS JU-, TPU-, TETPAITUIOCH30JI0B, a TAK)KE CUHTE3 HOBBIX MPOU3BOIHBIX
Ha UX OCHOBE M JaJIbHEHIIEE MPUMEHEHUE IMOJIYUYECHHBIX BEIIECTB B HAPOIHOM
XO3SIUCTBE SIBJISIOTCS HEW3YYCHHBIMH TIPOOJIEMaMH, TPEACTABISIONIMMHU Kak
TEOPETUYECKOE, TAK U IPAKTUUECKOE 3HAUEHUE, HA PEIICHHE KOTOPhIX HAIPaBIICHA
JTaHHAsI TUCCEpTAIlMOHHAas padoTa.

CBsi3b IUCCEPTAIMOHHOTO HCCAEAOBAHUS € TEMATHYECKHMM ILIAHOM
Hay4HoO-ucciaeaoBarejbckux pador Y3KOUTU u TamXTU orpamxena B
cieayromux mnpoekrax: «lloMck JneKapCTBEHHBIX IMpenaparoB Ha OCHOBE
3aMEIleHHbIX OCH30J1 - U MUPUJIUH KETOKapOOHOBBIX KUCIOT U UX MPOU3BOIHBIX).
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l'oc. peructpamus 01.90.0015968; «Pa3paboTka TEXHOJOTUU MOIYyYEHUS
CTUMYJISITOpA POCTa XJIOMYATHUKA IpernapaTta KeTOCTUM U €ro aHanoros». l'oc.
peructpanus 01860062187(1994-1996 rr.); «Pa3paboTka TEXHOJOTUM MOTyUCHUS
HOBOT'O MPOTHBOBOCHAIIMTENIHLHOTO TIpenapara - AuxjoTtazoian(1994-1996 rr.); @.5
«3yyeHne 3aKOHOMEPHOCTEH MpEeBpaIICHUST apOMATUYECKUX KETOKApOOHOBBIX
KHUCIIOT U B3aMMOCBSI3U MEXKIY CTPYKTYPOU COECIMHEHHUS, U UX OUOJIOTrHYECKON U
dhapMakosiorudeckoil akTUBHOCThIO». ['oc. peructpanus 05970005066, (1996-
1999 rr.); A-6-318. «CuHTE3 M NPpUMEHEHUE OMOCTUMYJIATOPOB JJIs YBEIUYCHUS
YPOKaMHOCTH JIEKaPCTBEHHBIX KyJIbTyp» (2006-2009 1T.).

Lenabio ucciaen0BaHusl ABJSAETCH CO3/JIaHUE HAYUYHO-IPAKTUYECKUX OCHOB
MOJIYYCHHUSI apOMATHYECKUX KETO - W KapOOHOBBIX KHUCIOT IYTEM OKUCIEHUS
ANKUIOCH30JI0B M PEIICHUS MPAKTUYECKUX MPOOJIEM, CBSI3aHHBIX C CUHTE30M U
MPUMEHEHUEM OMOJIOTUYECKH aKTUBHBIX BEIIECTB HA UX OCHOBE.

B cooTBeTCTBUMM C NMOCTaBIECHHOW WEIBI0 PELIATUCh CIEAYIOUIUE 3ada4H
HCCJIe0OBAHMS:

uccien0BaHue mpoiecca okucnenus 1,3-, 1,4-nuaTinOeH3010B pacTBOpaMu
MepMaHraHata Kajaus B WIEJIOYHOM cpene A0 coorBeTcTByromux 1,3- u 1,4-
O0eH30IMOHOKETO- U 1,3-, 1,4-0€H30IIUKETOIUKAPOOHOBBIX KUCIOT, HAXOXKICHUE
ONTUMAJIBHBIX YCJIOBHI MOJy4Y€HHUs, BbIACICHUS B HHIWBHUIyaIbHOM Buze 1,3-,
1,4-0€H30JIKETOIMKAPOOHOBBIX KHUCJIOT, YCTAHOBJIEHHUE HUX (PUIUKO-XUMUYECKUX
XapaKTEepUCTUK W CHUHTE3 HA KX OCHOBE IPOU3BOAHBIX MO KApOOHWILHOW U
KapOOKCHIILHOM TpyTimnam;

uccleoBanne mporecca okuciaeHus 1,3- u  1,4-MeTHIITHIOCH30JI0B,
1,2,3,5- u 1,2,4,5-1eTpadTHIIOCH30JI0B 70 COOTBETCTBYIOIIMX OCH30JKETO-
KapOOHOBBIX KUCIIOT;

HCCIIeI0BaHME Mporiecca dTepuduranuu 2,4-1mxaopOeH30HHON KUCTOTHI C
2-0ytunauonom -1,4 u KoHIeHcauu noixydeHHoro 1,4-0uc-(2,4-auxiaopoensons-
OKcH)-OyTuHa-2 ¢ (eHnnazugomM a0 obpazoBanus 1-¢pennn-4,5-0uc-(2,4-nuxmop-
oeHzounokcumeTun)-1,2,3-rpuasona;

M3YUYCHHE POCTOCTUMYJIHPYIOUMIEH M MPOTUBOBOCHAIUTEIBHOW aKTUBHOCTHU
CUHTE3UPOBAHHBIX COCIUHEHUN U HAXOXJCHHE CpPeId HUX MOTEHIHAIbHBIX
CTUMYJIATOPOB POCTa PACTEHUN W JIEKAPCTBEHHBIX MPENapaToB U BHEAPEHUE UX B
MIPOU3BOJICTBO.

Oo0bexTOM HcciaenoBanus saBiasiorces 1,3- u  1,4-gudtunOen3onsl, 1,3- u
1, 4-metrmaTun6ensonsl, 1,2,3,5- u 1,2,4,5- Terpadtmnnben3onsl, 2,4-IUXJI0p-
OeH30iTHast KUCITOTA.

IIpeamer wuccienoBanust - OCH30JKETO- M KapOOHOBBIE KHUCIOTHI, HX
MPOU3BOIHBIC, U3YUCHUE UX OUOIOTHYECcCKON M (apMaKOIOTHIECKON aKTUBHOCTH,
MOUMCK B O3TOM Py NOTEHUUAIbHBIX CTUMYJATOPOB pOCTAa pACTCHHN U
JIEKapCTBEHHBIX MPENapaToB.

Mertoabsl  ucciaegoBaHuil.  XUMHUYECKHE,  (U3HKO-XMMHYECKHE U
TEXHOJIOTUYECKHE.

Hayynasi HOBH3HAQ JUCCEPTAllUOHHOIO HCCIICIOBAHUSI 3aKIIOYaeTCs B
CJIEIYIOLIEM:

34



npu okuciaeHun 1,3- u 1,4-mudTHIOEH30JI0B M METUIITHIOCH30JI0B
pacTBOpPOM IEepMaHraHaTa Kajiusi, HalJleHbl ONTUMAJIbHbBIE YCIOBUS, MO3BOJISIONINE
MOJIyYUTh MaKCUMajibHble BbIXOJbI 1,3- u 1,4-0€H30JMOHOKETOIUKAPOOHOBBIX U
1,3- u 1,4-0eH300MKETOAMKAPOOHOBBIX KHUCIOT U U3 MOJYYEHHON pEaKLMOHHON
CMECHU BIIEPBBIC BHIJCICHBI YKa3aHHBIC KUCIOThI B MHANBUIYaIbHOM BHJIE.

Ha ocHoBe 1,3- u 1,4-GeH3onMoHOKeToIuKapoonoBoir, 1,3- u 1,4-
OCH30JITUKETOJUKAPOOHOBOM KHUCJIOT MOJYYEHBI MPOU3BOJIHBIE MO KapOOHUILHON
rpynne - GeHWwIruapa3oHbl, CEMUKapOa30Hbl, THOCEMHKAPOA30HbI, XUHOKCAIOHBI,
Ooucynb(huIHbIE TPOU3BOIHBIE, TAKKE MPOU3BOIHBIEC IO KAPOOKCUIIBHON TpyIIIe -
CJIOXKHBIE d(PUPHI, cou (Bcero 45 coeNMHEHH).

UCCJIEIOBaHbl OCOOCHHOCTH CTPOCHHS, CTAaOWJIBHOCTH H PEaKIUOHHOM
CIIOCOOHOCTH CHHTE3UPOBAHHBIX COCJMHEHUHN BIUAMONIME Ha (hapMakoioruyec-
KYIO U POCTOCTUMYJIMPYIOUIYIO aKTUBHOCTb.

BIIEpBBIE Ha OcHOBEe cMmecu 1,3- u 1,4-0eH30IKEeTOAUKAPOOHOBBIX KHCIOT
MOJIYYEHbI CTUMYJISITOPBI POCTA PACTEHUH MPEnapaThl - KETOCTUM U KETOCTUM-K.

u3yudeHbl Tmporecc sTepuduxkanuu 2,4-1uxsopOEH30MHON KHUCIOTHI C 2-
oytunaunosom-1,4 u KoHjaeHcanus moixydyeHHoro 1,4-0uc-(2,4-nuxaopOeH30m-
OKCH)-OyTHHA-2 ¢ gpenunazugom. [Ipu 5ToM BrepBbI€ YCTAHOBIEHO, YTO B CTAUU
srepudpuranuu 2,4-1uxa0pOEH30MHON KUCIOTH ¢ 2-0yTUHAMOIOM-1,4 Hapsay ¢
noiyuyeHHbIM  Ouc-adpupom  (1,4-0uc-(2,4-1uxn0pOEH30MIOKCH )-OyTUH-2) U
oOpa3zoBanrueM MOHO-3¢upa (2,4-1uxXI0pOCH30MIOKCHOYTHH-2-071-4) pa3paboTaHbl
UX METOJIbl pa3/ielIeHUs] U OYMUCTKU. M3 T0JlydeHHOro KOHJEHCAlUel ¢
benunaau3zom Ouc-3gupa cuHTesuponad 1-dpenwmi-4,5-6uc-(2,4-quxnopOeH30mI-
okcumeTnn)-1,2,3-tpuazon (mpenapar IuxJioTaszon), a u3 MoHo-d¢upa 1-pennn-4-
(2,4-muxn0pOEH30MIOKCUMETHI)-S-KapOuHoi-1,2,3-tpuazon (mpenapaT-MOHOXJIO-
Ta3oi1). Bce oHM MPOSBIISIIOT BBICOKYIO TPOTUBOBOCIATUTEIbHYIO AKTUBHOCTH;

cyOcTaHIMsI MpernapaTa IUXJIOTa30J U JieKapcTBeHHas ¢opma B Buue 3%-
HOM Ma3u peKOMEHI0BAaHA ISl JICYEHUSI BOCIAIUTEIbHBIX MPOIIECCOB TEHUTAINM B
MEIUIMHE U pa3paboTaHbl TEXHOJOTUU HUX MOJTYYEHUS.

IIpakTn4yeckue pe3yabTaThl UCCIECIOBAHUS 3aKIOYAIOTCS B CIEIYIOIIEM:

JOKa3aHO, 4YTO MpeanoceBHas oOpaboTka cemsH xjomuyatHuka 0,005-
0,001% BogHBIMH pacTBOpaMH OHOCTUMYJISTOPOB KETOCTUM U KETOCTUM-K,
MOJIYYeHHBIMH HA OCHOBE HATPUEBBIX M KAJIMEBBIX COJIEH OEH30JIKETO-
JTMKApOOHOBBIX KHCJIOT, YCKOPSIET NPOpOCTaHHE ceMsiH Ha 3-5 AHeil pasblie
OOBIYHOTO, TOBBIIIAET IHEPTUIO POCTKOB, YBEIUYUBAET KOJUYECTBO KOPOOOUEK C
Kaxaoro kycra Ha 1-1,2 mrTyku,  ypoKallHOCTh XJIONKa Ha 2-4 LEHTHepa ¢
KaXXJIOr0 TeKTapa, TAKKE MPOUCXOAUT YBEIUYEHUE YPOKAHHOCTU JIEKAPCTBEHHBIX
pacTeHUl BajepHaHbl U KaJEHIYJIbl B cpeaHeM Ha 14,7 %o;

pemenueM ['ocxumkomucun PecryOnuku Y30ekucTan mpemnapaTr KEeTOCTHM
paspemieH s TPUMEHEHUS B KadecTBe OWOCTUMYINATOpa MJis TMPEANOCEBHOU
00pabOTKHU CEeMSIH XJIOMYAaTHUKA;

pa3paboTaHbl TEXHOJOTUM CYOCTaHIUM, TIOJIy4EeHHOM Ha OCHOBe 2,4-
JTUXJIOPOEH30M KUCIOThI MPOTMBOBOCHAIUTENBHOIO MpernapaTa AUXJIOTAa30]l U €€
nekapcTBeHHOU (popMmbl B Busie 3% - HOM Ma3u;
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MuHuctepcTBOM 3apaBooxpaHeHuss PecnyOnuku Y30ekuctaH mnpemnapar
JUXJIOTA30J1 pa3pelleH JUisi IPUMEHEHUS] B KaueCTBE MEIUIMHCKOIO CpPEJCTBA B
TMHEKOJIOTMYECKOM MPaKTHKE.

Jl0CTOBEPHOCTH MOJYYEeHHBIX Pe3yJbTATOB 000CHOBBIBAETCS TEM, UTO
0pyu  UACHTU(PUKALMK  TIOJYYEHHBIX  COEIMHEHMH ObUIM  MCIOJb30BaHbI
coBpemeHHble MeToabl K-, Y®-, SAMP-, macc-cniekrpockonuu, TCX, I'’KX u
PEHTIE€HOCTPYKTYPHOTO aHAJIH3a.

Craructryeckyto o0pabOTKy IKCIIEPUMEHTAIbHBIX JTaHHBIX MPOBOJWIIM MIPU
nomom Kputepust CTbIOJIEHTa C BBIYKMCICHUEM TPAaHUYHBIX 3HAYEHUU
JIOBEPUTEJIBHOI'O NHTEPBAja CPEHErO Pe3ybTaTa.

Teopernueckass W  NpakTHYecKass 3HAYHUMOCTHL  Pe3yJbTaTOB
uccjaeAoBaHuA. B mporeccax OKUCIEHUS TUATHIOSH30JI0B, METUIITUIOCH30JI0B
U TETPa’3TUIOEH30JIOB PACTBOpPAMU I€pMaHraHaTa KAl HWCCIEA0BaHbI
KUHETUYECKHE 3aKOHOMEpHOCTH obOpa3oBanus 1,3- u 1,4-GeH301KETOAMKAD-
OOHOBBIX KHUCIJIOT, YTO MO3BOJIJIO OOBSCHUTH MEXaHU3M XUMUYECKHUX PEAKUUN U
BBIJICJIUTh U3 CJIOXKHOTO COCTaBa PEAaKIMOHHOW CMECH B MHJIMBHUAYaJbHOM BHJIE
1,3- u 1,4-6en3onmonokero- u 1,3- u 1,4-6eH30111KEeTOIUKAPOOHOBBIE KUCIIOTHI,
4TO OBUIO TOJIO)KEHO B OCHOBY CO3JaHHUsl 0a3bl JaHHBIX 00 UX CTPYKTypax Hu
CBOWCTBAX.

Ha ocHOBe COOTBETCTBYIOUIMX PEAKIUH KETO- U KapOOKCHIIBHBIX TPYII
MOJIYYEHHBIX OCH30JIKETOKAPOOHOBBIX KHUCJIOT CHUHTE3UPOBAHBI WX HOBbBIC
MpPOU3BOAHBIE C (YHKIMOHATBHBIMU TPyNIaMH, HUMEIONIMEe XUMUYECKUE U
OnoJoTHYECKUe CBOMCTBa (penmnrUIPa3OHBI, THOCEMUKAPOA30HBI,
ceMHKapOa30Hbl, XUHOKCAJIOHBI, CJIOKHBIE 3(UPBI U COJIN), YTO CBUACTEILCTBYET O
TEOPETUYECKON 3HAYMMOCTH PaOOTHI.

[IpakTryeckas LEHHOCTh PaOOThl 3aKIIOYAETCs B TOM, YTO pa3padOTaHbI
TEXHOJIOTUU TMOJy4YeHHs: Ha ocHoBe cMmecu 1,3- u 1,4-0€H30JIMOHOKETO- H
JTMKETOTMKAPOOHOBBIX KUCIIOT CTUMYJISITOPOB POCTa PACTEHUI U YBETUYHMBAIOIINE
UX YpOKalHOCTb - TMpPEnapaToB KETOCTHUM M KeTOCTUM-K M Ha OCHOBE peakuuu
srepupukauun  2,4-1uXJI0OpOEH30MHON  KUCIOTBI ¢ 2-OytuHauonom-1,4 u
KOHJIeHcaluu oOpa3zoBaHHOTO  1,4-0uc-(2,4-AuxJ1I0pOCH30MIOKCH )-0yTHHA-2 ¢
dbeHnnazuoM, MPOSIBISIIONIUM BBICOKYIO MPOTUBOBOCHAIUTEIBHYIO aKTUBHOCTh
coequHenus 1-denmn-4,5-0uc-(2,4-nuxnopoenzomwnokcumerni)-1,2,3-tpuazon -
npenapar JuxJIoTa3ol.

BHeapenue pe3yabTaroB Hcc/e10oBaHMs. [lonydyeHHbII HA OCHOBE CMeECH
OCH30JIKETOIMKAPOOHOBBIX ~ KHUCJIOT  A(PPEKTUBHBIA  CTHUMYJIATOpP  pocTa
XJIOMMYAaTHUKA - TpenapaT KETOCTUM BHEAPEH B IPOU3BOJICTBO M BKIIOYEH B
Crucok XUMHYECKUX U OMOJIOTUYECKUX CPEACTB 3alIUThl pACTEHUH, pa3pelieHHbIX
Juist npuMenenust B Pecriyonuke Y30ekucran (Tamkent, 2013, C. 293).

Ha ocnoBe peaknuu stepudukanun 2,4-muxaopOCH30MHON KUCIOTH C 2-
OytuHauosioM-1,4 m KoHJeHcauuu MnoiaydyeHHoro 1,4-6uc-(2,4-nquxiiopOeH30us-
OKCH)-OyTHHa-2 ¢ (eHunazuaoM cuHTesupoBan 1-denwmn-4,5-6uc-(2,4-nuxaop-
OeHzomiokcumeTui)-1,2,3-tpuazon  (AMXJI0TA30J1), MPOSIBISIOIUNA  BBICOKYIO
IPOTUBOBOCHAJIUTENbHYIO AaKTUBHOCTh W Mpenapar auxJjoTtazon Pemenuem
['maBHOrO ympaBieHHs MO KOHTPOJIIO KadecTBa JIEKAPCTBEHHBIX CPEICTB U
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MEIUUMHCKOW  TeXHUKM  MuHHCTEepcTBa  3apaBooxpaHeHus  PecmyOnuku
VY36ekucTan paspemieH s npuMeHeHuss B MeguiuHe (PeructpanmnonHoe
yaoctoBepenue Ne 014-00 ot 06 oxtsa06pst 2000 r.) U BHEAPEH B MPOU3BOJICTBAX
I'AK «Y3dapmcanoat» (AKT Ne 2 ot 15 centsa6ps 2007 r.).

AnpobGauus padorbl. Marepuanbl AUCCEPTALMU JI0JO0KEHBl HA HAYy4YHO-
npukiIaaHond KoHpepeHunn «CUHTE3 XUMUUYECKUX PEAKTUBOB U UX MPOU3BOJICTBY
(r.Tamkent,19951.); Ha PecmyOnukaHCKOW NPOU3BOIACTBEHHOW KOH(EpeHIUN
«Co3aHue JeKapCTBEHHBIX PECYPCOB, JeUEOHO-MPODUIAKTUYECKUX CPEJICTB U UX
UCIIOJIb30BaHWE B MeAMIMHCKOW mpaktuke» (r.Camapkanma, 1996r.); Ha
PecnyOnnkaHCKON HayYHO-TTPAKTUYECKON KOH(PEepeHIInn « AKTYallbHbIE TIPOOIEMbI
XUMUU U MeToabl npenoaaBaHus» (r. ['ymucrtan, 2005r.); Ha PecnyOnukanckon
HAy4YHO-TeXHHYECKON KoH(pepeHIuU «COBpEeMEHHbIE TEXHOJIOTUU NepepadboTKu
MECTHOTO CbIpbsi M mpoaykroB» (r. Tamkenrt, 2005 r.); Ha MexayHapoaHou
HAay4YHO-TEXHUYECKUI KOH(pepeHunn «BbICOKkME TEXHONOrMM MEPCHEKTHUBBI
UHTErpalui o0pa3oBaHUs HAyKu M mpousBoacTBay (r. Tamxent, 2006r.); Ha
Pecnybnukanckoin Hay4YHO-TEXHUYECKOU KOH(epeHuuu «CoBpeMeHHbIE
TEXHOJIOTUH NepepabOTKH MECTHOTO ChIpbs U IPOAyKTOB» (T. Tamkent, 2007r); Ha
HAayYHO-TEXHUUYECKUX  KOH(QEpPEeHIUSAX  MOJIOABIX  YYEHBIX, JOKTOPAHTOB,
aCIIUPAHTOB, HAYYHBIX COTPYJHUKOB, OakaJaBpOB M MAarucCTPaHTOB, €¥KErOJIHO
npooaumeix B TXTU (Tamxkent, 1995, 1997 - 2008, 2010 rr.); Ha
MexayHaponHoi KoHpepeHnn « XuMuueckue texHoaorun» (r. Mocksa, 2012r.);
Ha  PecnyOnukaHCKMX ~ Hay4YHO-TeXHHYeCKMX  KoH(pepeHuusix  «Hosrbie
KOMITO3MIIMOHHBIE MaTepualbl HAa OCHOBE OPraHUYECKUX U HEOPraHWYECKHX
UHTPEAMECHTOB» U «AKTyaJbHble NPOOJIEMbl HHHOBAI[MOHHBIX TEXHOJIOTUH
XUMUYECKOM,  HedTerazoBod ¥ THUIIEBOW MPOMBIIUIEHHOCTH» (T.TalkeHr,
2012r.); ©Ha MexnyHapoaaoi koHgpepenuun «Karanuruyeckue MpPOIECCHI
HedTenepepaboTku, HEPTEeXUMUM U dKkoiorum» (r. HoBocubupcek, 2013r.).

Ony01MKOBaHHOCTH pPe3yabTatoB. [lo Teme nuccepranuu omyOIuKOBaHBI
45 HaydHBIX TpPYAOB, B TOM uyucie |2 »KypHalbHbBIX cTare, U3 HHUX 6 B
MEKIyHAapOIHBIX XypHaiax u | marent PVYs3.

CrpykTypa M 00beM auccepranmuu. Jluccepranus COCTOUT U3 BBEACHUS,
YeThIpEeX TJIaB, 3aKIIO4YeHus, crucka Jureparypsl (337 wucrounukon), 14
npuiioxkeHuit u cojepxkut 200 cTpaHul] TEKCTa, BKIOYaeT 53 pucCyHKOB U 31
TaOJINIL.

OCHOBHOE COJEPXXAHUE PABOTbI

Bo BBegenumm 00OCHOBaHa aKTyaJlbHOCTh U BOCTPEOOBAHHOCTH TEMbI
JUccepTanuy, cPOopMyIUPOBaHbI I€JIb U 33Ja4H, BBISBICHBI OOBEKT U MPEAMET
WCCIICIOBAHNsI, OIPENECIEHO COOTBETCTBUE  HMCCIEHOBAHHUS  NPUOPUTETHBIM
HAIpaBJICHUSIM pPa3BUTUS HAykKu U TexHonoruid PecmyOnmuku VY30ekucran,
W3JIOKEHbl Hay4dHas HOBHU3HA M NPAKTHYECKUE PE3YIbTaThl MCCIEA0BAHUA,
000CHOBaHa JIOCTOBEPHOCTh MOJYUYEHHBIX PE3YJIbTATOB, PACKPBITHI TEOPETHUECKAS
M TIPAKTUYECKAs 3HAYMMOCTH IIOJYYEHHBIX pe3yJIbTATOB, NPHUBEIEH CIUCOK
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BHEJIPEHU B  TPAKTUKY  PE3yJbTaTOB  WCCICIOBAHUSA, CBEICHUS  TI0
OIyOJIMKOBAaHHBIM PaboTaM M CTPYKTYpE JTUCCEPTaIUU.

B nepBoii rjaaBe  AucCepTallMOHHONW  paboOThl  OOOONIEHBI U
CUCTEMATU3UPOBAHbI JTUTCPATYPHBIC JAHHBIE O CHHTE3€ U (PU3HKO-XUMUUYECKHUX,
OMOJIOTMYECKUX CBOMCTBAX apHJIKETO- U KAPOOHOBBIX KUCJIOT U UX MPOU3BOIHBIX.

Bo BTOpoii riaBe auccepTallMOHHON pPAOOThI M3JI0KEHBI PE3YJIbTATHI
COOCTBEHHBIX  HCCJIEJAOBAHMM MO CHUHTE3Y M  pa3pabOTKe TEXHOJIOTUU
OMOCTUMYJISITOPOB POCTA HA OCHOBE apUIIKETO- U KapOOHOBBIX KUCIOT.

OkucJieHne NOJHAJIKHIOEH30JI0B 10 0€H30JIKeTOAN- 1
KeTOTeTPAKapOOHOBBIX KHCJIOT

Pa3zpabarbiBaeMblit  cioco0 monydeHUsT OCH30JIKETOKAPOOHOBBIX KHCIOT
nyTeM KUAKO(PA3HOTO  OKHCICHHS COOTBETCTBYIOIIMX  OTUJIOEH30JI0B  TI0
CPaBHEHUIO C W3BECTHBIMU CIOCOOAMHU  SIBIICTCS TEPCHEKTUBHBIM — W3-32
JIOCTYITHOCTH HUCXOJHBIX COCAUHEHUH W TPOCTOTHI B TEXHOJOTUYECKOM
odopmMIeHUH TIpoIecca.

B kauecTBe 00BEKTOB UCCIEAOBaHUS ObUIO M3yueHO okucieHnue 1,3- u 1,4-
IUATUIIOCH30JIOB M UX cMecH, 1,3- u 1,4-metmmdTunden3onos, 1,2,3,5- u 1,2,4,5-
TEeTPadTUIO0EH3010B. OKUCIIEHNE MPOBOIUIN BOJHBIMU PACTBOPAMH NIEpMaHraHaTa
kanusa. KauecTBeHHBIH W  KOJMYECTBEHHBIA aHAJIM3 MPOJIYKTOB pPEaKIuu
MPOBOJIMJIICS XUMHUUECKUMU U XpoMaTorpadpuyecKuMu METOaMHu.

Oxucienue 1,4-1u3THII0EH30/12 IEPMaraHaToM
KaJIMsl B IEJIOYHOM cpeje

C wmempto  Oonee  TIIyOOKOTO  WM3Y4YeHHUs  MpoIlecca  OKUCIEHUS
1,4-muaTUnOeH301a IEPMAHTAHATOM Kajusl B IIEJIOYHON cpefie HaMU IPOBEICHbI
KUHETUYECKUE HCCIEAOBAaHUS, B XOJI€ KOTOPBIX OIPEAEISIOCh HU3MEHEHUE BO
BpEMEHU KOHIIEHTparuu 1,4-mudTuinOeH30/1a, a TakXKe TPOAYKTOB OKHCICHHS -
KaJineBbIX coseil 1,4-0en3onaukeroaukapOoHoBoOM, 1,4-0€H30IMOHOKETOIUKAD-
O0oHOBON M 1,4-0eH3011MKapOOHOBOM KUCIIOT.

Kak Bumgno wu3 tabmuupl, 1,4-1udTHIOEH30J1  JOCTATOYHO  OBICTPO
MOJIBEPraeTcsi OKMCIEHUIO M YyKe uepe3 3 wyaca, IOClie Hayajga peakuuu
NpPaKTUYECKU HE OOHapy»uBaeTcd B peakunoHHOW cmecu. KommnuecTBo
NepBOHAYaNbHO  OOpasymwomeiics  1,4-0eH301IMKETOIUKApOOHOBOM ~ KHUCIOTHI
JIOCTUTaeT MakCMMyMa yepe3 25 MUHYT mociie Hadaja peakuuud. OJHaKo yxKe Ha
CaMbIX paHHUX CTaAMSIX TpoOIEeccC TMpoTekaeT ¢  oOpasoBaHuem  1,4-
OEH30JIMOHOKETOANKApOOHOBOK U 1,4-OeH3011uKapOOHOBOM  KHCIOT. B
JTanbHEeNIeM KoiandecTBo 1,4-0eH30UKEeTOAMKapOOHOBOM KUCIIOTHI B MPOAYKTaX
peakiuyu TMPOJIOJDKAET YMEHBIIAThCS M K MOMEHTY PACKHUCIEHUsS IMOCIeIHEeN
nopuuu nepManraHarta kKamus 1,4-0€H30JIIUKETOIUKApOOHOBAasT KUCIOTa B
PEaKIIMOHHOM Macce MPAKTUYECKH OTCyTcTByeT. Ilpm 3TOM mpoucxomur
BapbupoBaHue 1,4-0eH30JIMOHOKETOANKApPOOHOBON U 1,4-0eH30/11uKapOOHOBOM
KHCJIIOT B pEakIUOHHOM pactBope. JlanpHelee nobaBienue npumepHo 20%
M30bITKA OKMUCIIMUTEINSI CABUTAET MPOIECC OKHUCICHUS B CTOPOHY YMEHBIICHUS
KOHIIeHTpaluu 1,4-0€H30JIMOHOKETOIMKAPOOHOBOM KHUCIOTHI.

Ha mpumepe oxucnenust 1,3-mMeTUndTHIOCH30/1a TEpMaHTaHATOM Kajus B
BOJHO-IIEJIOYHOM Cpejie M3yUYEeHO BIUSHUE KOHLIEHTPAIlMU PEareHTOB,
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MIPOJOKUTEIHFHOCTH MPOIIECCa, a TAKKE TEMIIEPATYPhl M KOJTHMUSCTBA OKUCITUTEIIS
Ha BBIXOJI IPOAYKTOB PEAKITHH.

MeToauka OKHCIEHUS CMECH JHUITHIOCH30JI0B M aHajiu3a IPOIyKTOB
peaKiMy  aHAJOrMYHA METOAMKE, HCIOJIb3yeMOW TpPU  OKHCIACHHUM  HUX
WHIMBUIYAIbHBIX M30MEpoB. I HaxXOXKICHHS ONTHMAJBHBIX YCIOBHH CHHTE3a
OEH30JIKETOIMKAPOOHOBBIX KUCIOT M3y4alld BIUSHUEC KOHIICHTPALUU OKUCIIUTEIIS,
TEMIIepaTyPbl M MPOJAODKUTESILHOCTH PEAKIMH Ha MPOLIECC OKUCIICHUSI.

[TpoBeieHHBbIC KUHETHUYECKUE UCCIICIOBAHUS PEAKIIUU  OKUCICHUs 1,4- U
1,3-113THIIOCH30JI0B U UX CMecel miesiouHbiMUA pacTBopamMu KMnOs mo3Bosnim
clenaTh BBIBOJ O TOM, YTO JAaHHBIH TIPOIECC IMPOXOJUT dYepe3 oOpa3oBaHUS
oenzongukeroqukapobonoBori (ILV) m Oenzonmonoketogukap6onoBor (I, VI)
KHUCJIOT T10 CJIEAYIOIIENH CXEME:

OO01as cxemMa OKUCIICHUS AUITUIOCH3051a pacCTBOpaMu
IEpMaHIraHaTa KaJks B IIEJIOYHOM Cpelie:

-4H,0; -CO, l
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+10[O] +[0] + 0]
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Takum oOpa3om, npeayiaraeMasi HAaMH CXeMa JIaeT BO3MOKHOCTh CYUTh O
MEXaHU3ME TMPOTEKAHWsl Mpollecca TMEpMaHTaHATHOrO OKuciaeHus 1,3- wu
1,4-murTHNOEH30J10B U WX CMece. YuuThiBash COCTaB o0O0pasylolie cmecu
BCI[ECTB, COTJACHO TMPEJIOKEHHOW cxeme, Obula pa3paboTaHa METOJUKA
BbIJICJICHUS UHIUBUYJIbHBIX MPOAYKTOB OKUCIICHHUS.

HUccnenoBanue npouecca okucaenus 1,2,3,5- u 1,2,4,5-reTpadTuiideH30/108
pacTBOPaMM MEPMAHIAHATA KAJINS B LIEJOYHOM cpeje

VYBenuueHre OOKOBBIX HATWIBHBIX 3aMECTUTENICM B OEH30JbHOM Spe
CIIOCOOCTBYET CIIOKHOMY TMPOTEKAHUIO TMpollecca OKHCIeHus. [Ipu okuciaeHuu
1,2,3,5- u 1,2,4,5- Tetpastiiioen3050B 1%-HbIM pacTBOPOM IEpMaHTaHATa KaIus B
ueno4Hou cpene npu 96-98°C B TeueHue 3 4acoB MOJyYEHbI MAaKCUMAJIbHBIE
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BBIXOJIbI CMECH OEH30JIKETOTeTpakapOOHOBBIX KHCIOT (44,98 u 46,33%,
COOTBETCTBEHHO). WneHTH(uKamuss cMmecu KHCIOT NyTeM IepeBoJa WX B
METUJIOBBbIE 3QUPBl M HX JAIbHEUIIMH XPOMATO-MAaCC-CHEKTPOCKONUYECKUN
aHaIM3 I[O0Ka3aJl, 4YTO CMECh COCTOMT B OCHOBHOM W3 METWJIOBBIX 3(UPOB
OEH30JIMOHOKETOTETPAKAPOOHOBBIX, OEH30JIIUKETOTETPaKapOOHOBBIX,
OCH30JITPUKETOTETPAKAPOOHOBBIX, OEH30JITETPAKETOTETPAKAPOOHOBBIX, u
OEH30JITeTPaKapOOHOBBIX KHUCIIOT.

MeToab! Bbl/ieJIeHUSI U AHAJIN3 CHHTE3MPOBAHHBIX KETOKHUCJIOT

Jist pazneneHus cMmecu OEH30JIKETOKApOOHOBBIX U OEH30JKapOOHOBBIX
KHUCIIOT HaMHU ObUIM MCTIOJb30BaHbl PA3IMYHBIE METOJIbI, TAKUE KaK: TOHKOCIOHHAs
U KOJIOHOYHAas Xxpomarorpadusi, ppakimoHHas pasroHKa METHIOBBIX 3(PHUpoB
KHUCJIOT, CTYNE€HYaTOE MOJKHUCICHUE CMECHU KAJMEBBIX COJIEN mpu pasznnuHbix pH
Cpellbl U JIp.

YuuTheiBas 3aBUCHUMOCTBH IPOTEKaHUs mpouecca okucienus 1,3- m 1,4-
JUATWIOEH30JI0B pacTBOpaMU IN€pMaHraHata Kajdsg OT YCJIOBUM NpPOBEIEHUS
npolecca, HAaMH TPEAJIOKEH CIEIYIOUUN crnoco0 BBIIEICHUS WHIMBHAYaTbHBIX
OEH30JIMOHOKETOANKAPOOHOBBIX KUCIOT. CYLIHOCTh €r0 3aKJII0YaeTcsi B TOM, YTO
peakuysi OKHMCIEHHS OCTaHaBJIMBAETCA B TOUYKE, IJ€ B PEAKIMOHHOM IPOJYKTE
NpeBaIUpPyeT CMECh KaJMEeBbIX CoJied OeH30JAMKapOOHOBOM W OEH30JMOHO-
KETOJUKApOOHOBOM  KHCIIOT, MpPU OTCYTCTBUM OEH30JIIMKETOIUKAPOOHOBOM
KUCIOTHl. B  nanpHedeM MNpoAyKT OKHUCICHHUS MOABEPraioT MOAKUCICHHUIO
pacTBOpPOM COJIIHOM KUCIOTHI B ciydae 1,3-uzomepa no pH 4,0-3,5, a B cioyuae
1,4-m3omepa no pH 3,5-3,0. Ilpu 3TOM KanueBbie COIM OCH30JIIUKAPOOHOBBIX
KHUCJIOT TEePEeXOJiT M3 COJM B CBOOOJHYIO KHCIOTY M BBINQJAIOT B OCaloK. B
buIbTpaTe OCTAIOTCS KAIHEBBIE COJIM OCH30JIMOHOKETOAMKAPOOHOBBIX KHUCIOT U
YaCTUYHO PACTBOPEHHBIE B BOJIE OCH30IANKAPOOHOBHIE KUCIOTHI.

BrimeykasanapiM - cmoco0oM M3 MONMy4YeHHOM — TexHudeckod  1,4-
OEH30JIMOHOKETOAMKAPOOHOBOM  KUCJIOTBI  KOJIMYECTBO YHUCTOIO  NIPOJYKTa
coctaBmio 1,31 1 (Beixoxa 94,9%).

OpaklIMOHUPOBAHUE METUIIOBBIX 3PuUpoB 1,3-0eH30JIKETOIUKAPOOHOBBIX
(V), (VD) u 1,3-6enzonaukapoonoBoii (VII) kucior moa BakyymoMm U HIETOYHON
TUAPOJIU3 PA30THAHHBIX (PpaKIuil MO3BOJISET MOTYYUTh 1,3-0eH301A1MKapOOHOBYIO
kucinoty (VII) ¢ Beixogom 7,5%, 1,3-0eH30IMOHOKETOIUKAPOOHOBYIO KHUCIIOTY
(VD) ¢ Beixogom 25,5%, u 1,3-6eH3onnukeToqukapOoHOBYI0 Kucioty (V) ¢
BEIX010M 19,6%.

Ctpoenue u uuctora nomydeHHbix kuciot I, II, V, VI mnoarBepxiaeHbl
(U3UKO-XUMHUUYECKIMHU METOJIAMHU.

CuHTEe3 HOBBIX NMPOU3BOAHBIX 0€H30JIKETOAUKAPOOHOBBIX KHCJIOT

benzonkeronukapoonoBsie kuciaorsl I, II, V. u VI nerko o06pa3zyior

IPOU3BOIHBIC IO KAPOOHMUIIBHON U KapOOKCHUIHLHON TPYTIIaM.
[TpousBogubie Mo kKapOoHuIbHOU Tpynme: (genmnrunpazonsl (Xla,6, XVIlla,0),
cemukap6azonbl (XIla,0, XIXa,0), tuocemukap6azons (Xllla,6, XXa,0)
MOJIYYalOT C BBICOKMM BBIXOJOM IIpU MPOBEACHUM NpOLEcca B MNPUCYTCTBUU
kucibix karanuzaropos (HCI, HoSO4, CH3COOH). CxopocTh KOHBEPCUH 3aBUCUT
OT B3aUMHOT'O PACTOJIOKEHUS KAPOOHUIBHBIX TPYIIII.
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[IpousBoaHbIe O KApOOKCHIIbHOM rpytme: auMeTusosbie 3¢upsl (1Xa,0,
Xa,0) HatpueBbie comu (XXVa,06, XXVIa,0) ToXke MOMy4daroTcsi C BBICOKHUM
BBIXOJIOM.

Kerokucnorer I, 11, V, VI 6bn npostepu@uuupoBaHbl METAHOJIOM IpPH
HarpeBaHUM B NPUCYTCTBUM KOHIICHTPUPOBAHHON CEPHON KHUCIOTHL. DPUpbI
MoJy4eHsbI ¢ BbixogoM 82,0%, 89% 84,4%, 83,1% cOOTBETCTBEHHO.

Cuntes ¢enunruapazonoB (XVa,0, XXlla,0), Ttuocemukap6a30HOB
(XVIIIa,6, XXIVa,0) u cemukap6azono (XVIa,0, XXIIla,0) u3 IUMETHUIOBBIX
7(UPOB KETOKHUCIOT MPOUCXOAUT HAMHOTO CJIOXKHEE, 4YeM CHHTE3 JTHX
MPOU3BOAHBIX M3 CBOOOJHBIX KETOKUCIOT. B MaHHOM ciydae MOJIOKUTEIbHBIN
3aps  HAa KapOOHWJIBHOM  YIJIEpOJE€ YACTHMYHO JIOKAJIM30BaH 32  CUeT
WHIYKITMOHHOTO 3 dekTa 3HupHOil METHIIBHON TPYIITIHI.

Kerokucnoter I, II, V u VI, nerko pearupyror ¢ o-QpeHWICHIUNAMHHOM ,
naBas xuHOKcanmoHbl (XIVa,0, XXla,0) cOOTBETCTBEHHO B OTCYTCTBHHM KHCIBIX
KaTaJIu3aToOpOB.

PocTocTumy/inpyomas akTHBHOCTb APUJIKETO- U KAPOOHOBBIX KUCJIOT
U MX IPOU3BOHBIX, BJIUAIONIAS HA XJIOMYATHUK M JIeKAPCTBEHHbIE PACTEHUS

PocrocTumynupyroniass  aKTUBHOCTh ~ CUHTE3UPOBAHHBIX  COCIUHEHUI
poBepsJIach Ha CEMEHax XJIOMYAaTHHKA M JICKAPCTBEHHBIX PACTEHHSX: aliTee,
nacjeHe, KacCUH, BaJiepuaHbl, KaJICHIYJIbI U Jp. DTU UCCIEI0BAHUS MPOBOIUIUCH
HAMU COBMECTHO C COTPYJIHUKamu JabopaTOpuu HAy4HO — MPOU3BOJCTBEHHOIO
nentpa «boranuka» AH PV3.

Ha ocHoBaHMM NMPOBEIECHHBIX HCCIIEIOBAaHUN HaMU BIIEPBBIE YCTAHOBJIEHO,
YTO C YBEJIMYCHHEM KOJIMYECTBA KETOKHUCIOTHBIX TPYII B OEH30JHHOM sjpe
YCUJIMBAETCS POCTOCTUMYJIMPYIOIIAsgs aKTUBHOCTH mpenaparoB. Hampumep,
WCIIOJIb30BAaHUE  HATPUEBOM  COJIH 1,4-06eH30511MKapOOHOBOM  KHCJIOTBI
CIIOCOOCTBYET YBEIMYEHUIO JUIMHBI mpopocTka Ha 1,2% (oTkioHeHuE OT
KOHTPOJISI), HaTpueBoil comu 1,4-6€H30JIMOHOKETOAUKAPOOHOBOM KHUCIIOTHI - Ha
15,9%, a HatpueBoii conu 1,4-0eH30JITUKETOANKAPOOHOBON KUCIOTHI - Ha 23,6%.

Hcnonw3oBanue cosieid  kucioT 1,3-u3oMepa Takke CHOCOOCTBYET
YBEJIMYEHUIO JUIMHBI TTpopocTka. OHAKO YCTaHOBJICHO, UTO HaTpuemas cojib 1,3-
OEH30JIMOHOKETOAMKAPOOHOBOM KHUCIOTHI OKazayiach Ooiee adpdextuHoit (31%),
yem coib 1,3-0enzongukeroqukapoonoBoit kucnotsl (11,7%) mo cpaBHEeHUIO €
KOHTPOJIEM.

B oTHOmeHnMn ycuiieHHs TMPOPOCTKA MOJ3EMHOM YacTH (KOpHS) B 00OMX
u3oMepax CoONIOAaeTCsl 3aKOHOMEPHOCTh B TOM, UYTO COJIM OEH3OJJIMKETOJIH-
KapOOHOBBIX KHCJIOT 0OJiee aKTUBHBI, YEM COJH OEH30JIMOHOKETOIUKAPOOHOBBIX
KHCJIOT.

YuureiBasi TPYJIHOCTH, CBSI3aHHBIE C TEXHOJOTHMYECKOW M 3KOHOMHYECKOU
TOYKaMU 3pEHUS, IPU CUHTE3€ MHAMBUAYaJIbHBIX U30MepoB coneit 1,3- u 1,4-0en-
30JIKETOKAPOOHOBBIX KHUCJIOT M TO, YTO BCE M30OMEPHI B TON WM UHOWU CTENEHU
CIOCOOCTBYIOT YCHJICHUIO POCTa U PA3BUTHUIO PACTEHUM, MbI MPUIILIA K BBIBOAY O
1e7eco00pa3sHOCTH PEKOMEH IAINU K MOJIEBBIM UCTIBITAHUSAM cMecH 1,3- win 1,4-

42



1974

9‘B[IAX
S

I
‘HN - D — HN — N\

volmlooQ%:
0‘CIAX mmUOOU

0] 0‘BAX

I
HN-D-HN-N ud — HN - N\,
X5 -¥-2000°H )

1000 f//// \\\\\ *HD00D

o‘eX]
*HD00D0D - ¥ - D00D'H

I-BAIX Td]A T ‘TA ‘TI :
HOOD0D -4 -D000H

D—-4-D00D'H

~

H
\ WAHH—“HHHHQ »\\\\\\\\\ o) i 1.6
z I
HN-D-HN-N
HOO0D N D X5 - ¥ -D00H
S

HO0D”

I-eI[IX T-BIX

HN-D - HN - Ud — HN — Ny
HN =0~ HN Z/UIMIUOOE ND -4 -D00H

HOOD” HOO0D”

LOIMOUM NEMOEO@Q&MSQCHOMH.OMEO@ XI9HIYogsnodII WSENMOM&Q@O BINAX))



144

TAYX-TFA[TAX STIATXIDLX STA]A ST A AP0 XI99UIred U X19g9ond.LeH drud

=
TOAIXX ‘OIIXX ‘OX ‘OIXX-9ITIAX ‘OITAX-9AX ‘OAIX-9IX ‘IA ‘A
TaXX-I4[[IAX
STAATX-IALX SIA] 1] MRIF0) XI99oHUIreM U X1999udLeH arnd 4 didHrogasnodu -y
‘BAIXX ‘BIIXX ‘BIIIXX ‘BX ‘BIXXBIIIAX ‘BIIAX ‘BAX ‘BAIXBIX ‘BXI ‘II ‘I
S 0°CAIXX S
Il
HN-D - HN-N /N-HN-D-NH
No-u-of" T
*HD00D” JOOOH
O 9°BIIIXX A_w 0‘BIIXX
HN-O - HN- NN, _ gy 5N "HN-D -N‘H id-HN- zyo q- oxz HN—HUd
*HD00D” 002 H / \ *HD00D” “DO00D'H
o‘ex
9°eIXX *HD00D0D — 4 - D0J00J'H
8 0 o rap raraq )] 0 I-eXTX 0
H H G «— HO0D0D-¥-D0DOOH ——» N-35-HN-Ny N-HN-D-NH
2-¥-0
A HO0D” “DOOH
S TEXX S FEIIIAX
‘HN-D-HN- Ud-HN-N N-HN-ud
HN-D-HN Z/o - omz HN-D-NH woJTom
HO0D” OOOH HOOD DOOH

[9INOXO QUHKIOTOd] |



OCH30JIKETOTUKAPOOHOBBIX  KHCIIOT,  TOJy4aeMbIX  OKWCIeHueM  1,3-1mu-
aTuinbeH3ona, 1,4-nudtunbGeHzosnia W UX  cMecd  (OTXOJ  MPOM3BOICTBA
ATUIIOCH3014a).

Tak, cmecu HaTpueBblx cojell 1,3-0eH30IMOHOKETOIUKAPOOHOBON U

1,3-0€eH30JIIUKETOUKApOOHOBOM KUCIIOT MPUCBOCH Udp - npenapaTt A-2; cMecu
HaTpUeBBIX coJiel 1,4-0eH30JIuKeTOAMKApOOHOBOM U 1,4-0€H30JIMOHOKETO-
nukapOoHoBoW kucioT - mudp A-3, a cmecu HaTpueBblx cojed 1,3- m 1,4-
OEH30JIMOHOKETO- U JUKETOAUKAPOOHOBBIX KUCIOT - Mpenapar kercotuM. Hapsimy
C 3TUMHU I[penaparaMl Ha POCTOCTUMYJIMPYIOUIYIO AKTUBHOCTh IPOBEPSIIUCH
TaK)K€ CHHTE3UPOBAHHBIC MO KapOOHWUIBLHON Tpymnme mnpousBoanbie 1,3- u 1,4-
o6en3onMoHokeTo- U 1,3- u 1,4-0eH301IUKETOIMKAPOOHOBBIX KHCIIOT; (heHUII-
TUAPA30HBI; CEMUKAPOA30HbI; THOCEMUKAPOA30HbI; XMHOKCAIOHBI U JIp.
Ha cemenax xjomyaTHUKAa W3 HCCIAEAYEMBIX COEAMHEHUN - (HEHUITHAPA3OH,
cemukap0azoH 1,3-0eH30JIMOHOKETOANKAPOOBOW KHUCIOTHI M XHHOKCaloHl,4-
OEH30JIMOHOKETOAMKAPOOHOBOM KHUCJIOTBHI IO BCXOXKECTH IOKA3bIBAIOT 0OoJjiee
BBICOKYIO aKTUBHOCTb, Ye€M Ipemnapar keTocTuM. OAHAKO MO BIUSHUIO HA POCT
MPOPOCTKOB PACTCHUI BBINICYKA3aHHBIE COCIMHEHUSI TOKa3aau Oojee HU3KYIO
aKTUBHOCTb, YEM KETOCTHM.

Ha ocHoBaHuU CpaBHUTEIBHBIX PE3yJIbTATOB aKTUBHOCTHU IpenapaTtoB A-2,
A-3 ¥ KeTOCTUM Ha CEMEHax XJIOMYaTHHUKA YCTAaHOBJIEHO, YTO Mpenapar KeTOCTUM
[0 BCEM IOKa3aTesiM IMpeBOCXoAUT npenapaTthl A-2 U A-3 U B CBSI3U C 3TUM OH
PEKOMEH0BaH JJIsl IUPOKUX MOJIEBBIX UCIIBITAHUN.

Ha ocnoBanun pemenus Ilpesumnmyma I'ocxumkomuccun PVY3 ot
18.12.1998r. nmpemapar KeTOCTUM PEKOMEHJOBAH Il TMPUMEHEHUS Kak
CTUMYJIATOP POCTa XJIOMYATHUKA. DKOHOMUYECKHU 3PGHEKT OT HMCIOIb30BAHUS
npenapara KeTOCTUM IO YBEJIMYECHHIO YPOXKAWHOCTH XJIONMKA-ChIpla COCTAaBJISIET
okos0 150-250 ThIC.CYyM. C TeKTapa.

Ognum wu3 nyTed obOecniedeHHs MOTPEOHOCTEH 3ApaBOOXpPAaHEHUS U
(dhapMalleBTUYECKON MPOMBIIICHHOCTH B JIGKAPCTBEHHOM PACTUTEIBHOM ChIPhE C
arpOTEXHUKOW MX BBIpAIlMBAHUS SIBJISIETCS MCIOJb30BaHUE OUOCTUMYJIATOPOB,
MO3BOJIAIOLIEE YBEIUYUTh ypokaiHOCTh Ha 10-30%.

[IpoBenennble 1abOpaTOPHBIE MCCIEIOBAHUS MTOKA3aJId, YTO MaKCUMabHas
BCXOXKECTb CEMSIH HCIBITAHHBIX JIGKAPCTBEHHBIX KYJIBTYp TMOJ JCHCTBUEM
npenapata KETOCTUM Ha JIEKapCTBEHHOM KalleHaysle cocrtaBisieT - 79,3%,
nycTeIpHuKE - 18,5%, Banepuane - 68,1% u 6emnagonne - 60,5%.

Menko1esiHOYHBIE MOJIEBBIE OMNBITHI MPOBOJUINCH HA TEPPUTOPUU HAYUHO-
MIPOU3BOJICTBEHHOTO LIeHTpa «boranuka» AH PVY3.

ITon neiictBueM mnpenapatoB kKetoctuM U A-1K renepatuBHOM mnepuon
pacteHusi HauumHaetcss Ha 10-15 nHel paHpmie OOBIYHOrO, a mpu 00paboTKe
npenapatoM A-1 reHepaTHBHBIN MEpUOJ] pacTeHH HauumHaeTrcss Ha 5-10 guei
MO3KEe, YEM Y KOHTPOJIbHBIX PACTEHUH.

Takum obpazom, no  pe3yibraram  HaOJIOJACHUN BBISIBJICHA
OMOCTUMYJIMPYIOINIAsl aKTUBHOCTh MCHBITAHHBIX MPEMapaToB, KOTOpask COCTOUT B
cieayomem: kertoctum > A-1K> A-1.
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Pa3pa0oTka TeXHOJIOTHN TOJIyYeHHsI IPenapaTa KeTOCTUM

C nenpro CO3JaHHSI TEXHOJIOTMU MOJNy4YEHUS CTUMYJISITOPOB Ha OCHOBE
OEH30JIKETOIMKApOOHOBBIX KHUCIOT, a Takxke [ olecrneyeHus MOTpeOHOCTH
CEIBCKOTO XO3SIUCTBa pecnyOJUKM CTUMYJSITOpAMU Ha OCHOBE MPOAYKTa
MEPMAHTAHATHOTO OKHUCJICHHUS] CMECH JTUATHIOEH30JI0B pa3paboTaH CTUMYJISITOP
pocTa mpenapaTr KETOCTUM M €ro TEeXHOoJIormdeckas cxema. Ha ombITHOM 3aBojne
V3KOUTU co3nana onbITHO-IPOMBIIICHHAs] YCTAaHOBKA TIOJIYUYEHMs Tpernapara
KETOCTHM Tipou3BouTenbHOCThIO 100 Kr/rox (puc.1).

Ha ocHOBaHMM  ONBITHO-IPOMBILIIJIEHHBIX  UCHBITAHUM  COCTAaBJIEHBI
TEXHOJIOTUYECKUI PErjiaMeHT Ha MPOU3BOJCTBO Ipernapara KeTOCTUM (perjJaMeHT
Nel or 14.11.1998 r.) u Texuuueckue ycnoBus (TY-64-61-32-98).

30% HbI
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Puc. 1. AnmaparypHasi cxeMa YCTAHOBKH NPOM3BOACTBA IMpenapara
kerocTuM: l-peakTrop okucjaeHus; 2,8-xonoaunbHukm;  3,4,5,9,15,13-
MepHuku; 6,11-npyk-¢puastpbl; 12-3kctpakrop; 10,14-coopHuku; 16-
BbINIapHAas YalIka.

—

C 1enpl0 yOpOIIEHHS TEXHOJOTHMUECKOrO Tpolecca W CO3/AaHusAd
0€30TXOAHOW TEXHOJIOTHH, COKpAICHUS IMPOJOJDKATEILHOCTH Tpolecca |
YBEJIUYCHHS BBIXOJIa MpernapaTa KeTOCTUM, HAMH MPEIOKEH CIOCO0 MOTyUYeHUs
cMecu OCH30JIKETOIMKApOOHOBBIX KUCIIOT B BUJE X KAJIMEBBIX COJIEH.

Jnst oTpabOTKM TEXHOJIOTMM TMPOU3BOJICTBA CMECH KaJIHMEBBIX COJIeH
OCH30IAMKETOIMKAPOOHOBBIX  KHCJIOT (mpemapar keroctuMm-K) wa  ODII
VY3KOUTHU co3pmana ONBITHO-IIPOMBILIJIEHHAS YCTAaHOBKA M IMPOBEACHBI CEPUU
ombITOB. Ha OCHOBaHMHM TOJYYEHHBIX pE3yJIbTATOB COCTaBICH OMBITHO-
MPOMBINIUICHHBIA ~ TEXHOJOTUYECKUNA  PETJIaMEHT MOJIyYeHHUs]  TIperapara
(pernament Ne5 ot 07.11.2000 r.).
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B Tperneil riaBe uccepTalMOHHOW pPAOOTHI HM3JIOKEHBI PE3YJIBTATHI
CHUHTE3a M pa3pabOTKU TEXHOJIOTUU MPOTHUBOBOCIHAIUTEIbHBIX COCIMHEHUN Ha
OCHOBE apUJIKETO- U KapOOHOBBIX KUCIIOT.

CuHTe3 TPHA30/1a HA OCHOBE OYTHHAHO0JI0BOI0 3upa TUXJI0pPOeH30HHOM

KHCJIOTHI

Cunre3 1,4-0uc-(2,4-quxsiopoeHzomyniokcn)-0yruna-2. Ha ocHoBaHuu
MPOBEJICHHBIX  HcchenoBaHu  ctaguu  srepudukamum  2,4-JIXBK ¢ 2-
oytunguonom-1,4 u [DKX ananmmza npoayKTOB peaklMM HaMHU YCTaHOBIIEHO
oOpaszoBanue cMmecu 2,4-m1uxjaopOeH30mIoKcuoyTrH-2-ona-4 (3dup 1) u 1,4-Ouc-
(2,4-nmuxnopbenzomnokcn)-0ytuna-2 (3¢upa II).

Peakius nporekaer no cieayromen npeanoiaracMon cxeme:

COOH 0=C-0-H,C-C=C-CH,0H
Cl Cl
3 + 2HOH,C-C=C-CH,0H —> N
Cl Cl agup 1
0=C-0-H,C-C=C-CH,-0-C=0
Cl Cl
+
Cl apup IT Cl

Jna Beigenenus w3 cmecu dhupoB 1,4-6mc-(2,4-1ux10pOESH30MIOKCH )-
OyTuHa-2 W ee WHACHTU(UKALMU HCIOIb30BAIUCh METOJbl TOHKOCIOWHOMN
KOJIOHOYHOM XpoMaTorpaduu v nepeKprucTain3aluu.

CrpoeHue BBIIEIEHHBIX COEAMHEHUM Aoka3zaHo aAaHHbIMH MK-, macc- u
SIMP-CIIEKTPOCKONIMU U PEHTI€HOCTPYKTYPHOI'O aHAJIA3A. B HK-cnekrpax
s¢upoB | u Il umeroTcs mosocsl MOrJoleHu, xapaktepusle aa C=0 rpynn B
oosactu 1690 - 1710 em!; s COOR 1730 em™'; ans C-O-C -1220-1280 em!; muis
C-Ar - 730-750 cm’!. Onnako B cnekrpe s¢upa I, B oianuune or cnekrpa s¢upa II,
HabIrogaeTcs mojoca nornomenns npu 3450-3550 cm™!, xapakrepusyromas OH -
IpYIIILY.

B wmacc-criektpax s¢upoB I m Il BuaHBI MaJOMHTCHCUBHBIC IHKHU
COOTBETCTBEHHO ¢ M/Z 259 u 432. [IMP-cniektp s¢upa | nmokaspiBaer Hamuuue
MIPOTOHOB OEH30JILHOTO KoJiblla B obnactu 7,2 - 7,8 m.ja. [IpoToH mMeTuinbHOU
rpynnsl C-CH2-OH paer cunrier B obnactu 4,9 m.a., a rpynmsl COOOCH2- B
obiactu 5,6 M.,

Takum o0Opa3om ycraHoBieHo, 4to mnpu stepudukamun 2,4-JIXBK c
2-0ytunaunonom-1,4 obpasyercs cmech 2,4-AUXI0pOEH30UIOKCUOYTHH-2-051a-4 U
1,4-6uc-(2,4-a1uxs10pOEH30MUIOKCH -0y THHA-2.

JInst HaXOoXAeHUs ONTUMAJBLHBIX YCI0BUM oOpa3zoBanus 3¢gupa Il uzyyanock
BJIUSHUE  COOTHOUIEHUH  KOMIIOHEHTOB  pE€aKLuu,  TEeMIOEeparypsl U
MPOJIOJKUTEIBLHOCTH MPOBEACHUS IIpoLiecca dTEPUPUKALIIH.
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HawnGonpmuii Beixon sdupa I (58,2%) mabmiomaeTcs B yCIOBHUSX OMbBITA, MPU
cootHolienuun 2-Oytunauona-1,4 - 2,4-JIXBK - n-TCK - Gen3ona cocraBisieT
1:8,8:1:25. Temneparypa peakuun 78-80°C, mpo0/KUTENBHOCTE 114,
UccaenoBanue peakuum cunte3a 1-penni-4,5-ouc-(2,4-nuxsaop-
OeHzomokcumeTn1)-1,2,3-Tpuazosia (IUXJ10Ta30J1)

N3yyanmoce  BIMSHHE  COOTHOILIECHHMS  pPEAareHTOB, TEMIIEpAaTypbl U
MPOJOJKUTEIBHOCTH CTaIUN CUHTE3a IUXJI0TA30J1a Ha €70 BBIXO/.

YCTaHOBJIEHO, YTO ONTUMAJIbHBIM BbIXOA 1-(henwmn-4,5-6uc-(2,4-nuxaop-
oenzomnokcumetui)-1,2,3-tpuazona cocrtapisier 85% mpu 3arpy3ke pearceHTOB
dbenunazuga : 1,4-0uc-(2,4-1uxI0pOCH30MIOKCH)-0yTHH-2 B~ BECOBOM
cootHomiennn  (0,55:1,0), pacTBOpeHHBIX B TOJYOJE€ TIPU HArpeBaHUU
peaKIMOHHOM cMecH B TeueHue 10 yacos.

Pa3paGotan  cmoco® ~ OYMCTKM  BBIAEJIEHUS  MPOJAyKTa  IYTEM
nepeKpUcTaIU3aAlUN OpraHUYeCKUMHU PaCTBOPUTEIISIMH. [Tonyuennsiit
JUXJIOTA30J NPEACTaBIseT co0oi Kpuctamibl Oenoro nsera ¢ Ty 110 - 111°C,
pactBopuMm B JIMCO, xnopodopme, alieToOHE; B BOJE HE paCTBOPSIETCS.

TCK ananu3 Ha muacTHMHKax cuiydosia B cucTeMe JUATWIOBBIA 3¢up -
rekcaH (5:3) mokazan natHo ¢ Rf 0,23. Haiineno, %: C 52,09; H 2,67; N 7,30;
Brruncaeno, % C 52,30; H 2,74; N 7,62.

AHTUMHMKPOOHAS ¥ MPOTUBOBOCHATUTEIbHASI AKTUBHOCTH APUJIKETO- U

KapOOHOBBIX KHUCJIOT U UX MPOU3BOIHBIX

AHTUMHKPOOHYIO aKTUBHOCTh COCIMHEHHMH H3ydalld METOJOM CEpPUHHBIX
pa3BeleHUl Ha >KUIKOW MHUTATeNbHOW cpene. B ombiTax ¢ MUKpoOakTepusiMu
ucnosib3oBau cpeny Corona, ¢ 6akTepusiMu - OyJab0H XOTTUHrepa U ¢ rpudamu
cpeny Cabypo B maboparopuu LIXJIC - PHUX®DU (r.Mocksa).

OKCIEPUMEHTAIIbHO YCTAHOBJIEHO, YTO CPEAM HU3YUYEHHBIX IPOU3BOJIHBIX
1,4- OGeH30MKEeTOMMKAPOOHOBBIX KHUCJIOT coenuHeHrne Xla mposBHIO aKTUBHOCTh
(MIIK-125-250 wmkr/mi) B oTHOmeHWH TpuOoB aepmaroduroB: M. canis Tr.
gypseum. OcCTallbHbIE COEIWHEHUS B H3YUYCHHBIX KOHIICHTpAIUSAX HE HUMeEIU
JIOCTAaTOYHOM aKTUBHOCTH Ha pOCT OakTepuii U rpu0oB.

YacTh CHUHTE3UPOBAHHBIX COCIUWHEHHI WCHOBITHIBAIACH Ha MPOTHUBO-
BOCHAJIMTENIbHYI0O aKTHBHOCTh Ha Kadeapax Qapmakosorud U OMOXuMuu 1-ro
Taml'ocMU (TMA).

bblI0 1MOKa3aHO, 4YTO CHUHTE3UPOBAHHBIE TIPOU3BOAHBIE APWIKETO- U
KapOOHOBBIX KHUCJIOT SIBJISIFOTCS MAaJOTOKCUYHBIMHU coeAuHeHusiMu. Ha mopenu
ACEeNTHUYECKOTO apTPUTa, BBI3BAHHOTO (OPMAIMHOM, OTH TMpenaparbl B
UCIBITAHHBIX /103X MPOSABISUIM  ONPEIEICHHOE  MPOTHUBOBOCHAIUTEIBHOE
JIEWCTBUE, KOTOPOE BHIPAXKAJIOCh YMEHbBIIIEHUEM MHTCHCUBHOCTU Pa3BUTHUSA OTEKA
Janok y kpsic. [Ipu 3ToM mpemnaparbl okas3biBaiu Oojee BbIpaxxeHHBINH d()PexT B
no3ax 100 u 200 mr/kr.

Cpend CUHTE3UPOBAHHBIX MPOU3BOJHBIX APUIIKETO- U KapOOHOBBIX KHCIIOT
ObUIM BBISBIICHBI Ipenaparbl: OUCYJIb(OUTHBIE TMPOU3BOJHBIE KAJIMEBOW COJU
dbenmrmmokcusioBo  KucinoTel  (XXX), THOceMukap0Oa3oH KajaueBOM COJU
dbenmwrnuokcusioBoi  kuciothl (XXIX), TpuazonpHOe coeauHeHue Ouc-adupa
2,4-nmuxnopOensoiHoit  kuciaoThl (XXXI) mnox Ha3BaHWeM AUXJIOTA30] U
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TPUO30JIbHOE COEJUHEHUE MOHO-3pupa AuXIopOeH30MHON KucioTel (XXXII).
CpaBHUTENBHAS NPOTUBOBOCIHAIUTEIbHASI AKTUBHOCTh YKa3aHHBIX COEAVMHEHUI B
1,5-2,0 pasa BbllIe, 4eM y H3BECTHOIO IPOTHUBOBOCIHAIUTEIBHOIO IIpenapara
OyTaguoHa U IPUMEPHO Ha YPOBHE MHIOMETAIMHA MPU OTHOCUTEIBHO HU3KON HX
tokcuuHocTH (JIs0=2200-3500 mr/kr).

Cpean CUHTE3UPOBAHHBIX COCAUHEHUW JUIsl YIiIyOJIEHHOTO U3Y4YeHUS
(hapMaKoJIOTHYECKUX CBOMCTB ObLIO 0TOOpaHO coeauHeHue XXXI-1-dbenun-4,5-
ouc-(2,4-muxs0pOoeH30MI0KCUMETI )-1,2,3-Tprasod (AUXJI0Ta30d).

HccnenoBanreM MpOTUBOBOCIAIUTEIBHBIX CBOMCTB Mpenapara AUXJI0Ta301
YCTAaHOBJIEHO, 4YTO IIOJl €ro BIUSHUEM HaOJI0JaeTcs BBIPAXKEHHOE YTHETEHHE
dbopmanrHOBOTO BOocHalieHus. Tak, eclii y KphIC KOHTPOJBHON TPYIIIBI CPEHUMN
npupocT oObeMa mgamok Obul paBeH 81,8%, TO y IKMUBOTHBIX, MOJYYaBIIHX
mpernapar, 3TOT MoKa3aTelb cocTaBisiI npu no3e 10 mr/kr 65,12%, a npu go3ax 25
u 50 wr/kr — coorBercTtBeHHO, 49,05 wm 31,48%. B oatux cmydasx
NPOTUBOBOCTIATUTENbHBIN 3 dexT nuxmnortazona pasHsuica 20,3 (p<0,05); 40 u
61,5% coorBeTrcTBEHHO. B TO K€ Bpems MNPOTHUBOBOCHAIUTENBHBIN 3 eKT
OyTanuoHa coctapisit 28,9%.

Bripa)keHHOE MPOTUBOBOCHATUTENBHOE JEHCTBUE AUXIIOTA30JIa OTMEYATIOCh
U IIpU U3YYEHHUHM €ro BIUSHUS HA Pa3BUTUE OTEKOB, BBI3BAHHBIX T'MCTAMHUHOM,
CEPOTOHUHOM, IEKCTPAHOM, KapparecHUHOM.

Jluxyoraszon sBiseTcss MaloTOKCHUHBbIM coeauHenueM (J1{50-3500mr/kr), B
CpPaBHEHUU C U3BECTHBIMM  IIPOTHBOBOCHAJIUTENBHBIMA  IIpeNapaTaMu
BostbTapeHoM (JI[Is0-370mr/kr), uanomeranuaoM (JIMs0-47mr/kr) n OyTagunoHOM
(JTds0- 430mr/k).

Pa3pabdorka MeTo1a KOJIMYECTBEHHOI 0 ONPeieIeHUs IMXJI0Ta3071a

B cyOcTannuu u npoekra ¢papmakoneiinoi craten (BPC)

JInst mpoBeeHUsT KOHTPOJII Ka4eCTBA BBIYCKAEMOW KOHEYHOW MPOAYKLUHU
Hamu Obula pa3paboTaHa METOJMKA KOJUYECTBEHHOTO OINpPEACTCHHs AUXJIOTa30Ja
B CyOCTaHIIMM CIIEKTPO(POTOMETPUUECKUM CLIOCOOOM.

MeTon OCHOBaH Ha CpPAaBHEHMM ONTHYECKOW IIJIOTHOCTU CIIMPTOBOTO
pacTBOpa CyOCTaHIIMU AMXJIOTA30JIa ONPENEIEHHON KOHUEHTPALMU C ONTUYECKOU
IUIOTHOCTBIO 3TUJIOBOTO CIKMPTa U MO 3apaHee MOCTPOCHHOMY KaluOpOBOYHOMY
rpauKy - HaXOX/JIEHUE COIEPKAHUS AUXIIOTA30J1a B CyOCTaHIUU.

[TpoexT @C cocTaBiieH HA OCHOBAHHUM JIAHHBIX aHAIM3a 5-TH J1a00paTOPHBIX
cepuii cyoctaniuu auxioraszoia (BOC-42V3-0355 ot 29.09.2000 r.).

Pa3pa0oTka onbITHO-NPOMBIIIJIEHHOTO PerjiaMeHTa
MOJIyYeHH s penapara JuxXJoTa30J1

Jist cocTaBieHMsI ONBITHO-IIPOMBIIUIEHHOIO PpErjlaMeHTa Ha CO3J1aHHOMU
YCTAaHOBKE B  OIIBITHO-DKCIIEpUMEHTAIbHOM  npousBoactBe  Y3KOUTH,
anmnaparypHasi cxema KOTOpPBIM MpeJcTaBieHa Ha puc. 2, ObUIA MPOBEACHBI CEPUU
onbIToB. Ha OCHOBaHMM TMOJYYEHHBIX pE3yJbTATOB COCTaBJIEH ONBITHO-
npoMblluIeHHbIN peraameHT (persiament Nel(O ot 30.11.2002 r.).
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Puc. 2. AnmaparypHasi cxeMa MOJIyYeHUs Mpemnapara JIUXJI0TA30J1:
1,7,15-peakropsl; 2,4,6,10,14,16,17,23-MepHUKH; 5,12,21-punabTpel;
9,13,20,22-cOO0pHUKH; 3,8,11,18,19-x0/10AMIBLHUKH; 24-31ekTpomkad
CYIIWIbHBIN; 2- BECHI.

Bp10op onTMMAJILHOIO COCTABA Ma3eBOii OCHOBBI M pa3padoTKa
TEXHOJIOTUH MoJIy4eHus1 3%-Hoii Ma3u AUXJI0TA30/1a

[Ipu pa3paboTke Ma3u B KadyeCTBE YTIEBOAOPOJHON OCHOBBI MbI PEHIWIH
UCIIOJb30BaTh Ba3€lIWH, KOTOPBIA B XHMHYECKOM OTHOIIEHUM OYE€Hb CTOCK U
uHJepepeHTeH, OH HE MPOropaeT, B OTIMYHE OT >KUPOB, HE OMBUIAECTCS U HE
ABJISIETCS CPEJION MUTaHUS JJIsI MUKPOOPTraHU3MOB. BcrecTBre BhINIECKa3aHHOIO
BA3€JIMHOBBIC Ma3W XOPOIIO COXPAHSIIOTCS B TEUEHHUE JJIUTEIIBHOTO BPEMEHH, HE
pa3IpaxkaroT CIU3UCTYIO 000JIOUKY U KOXKY.

B camom wHawane pab®oThl MO MPUTOTOBJICHUIO Ma3W Mbl MPOBEPSIIU
COBMECTHUMOCTh Ipenapara JAuxjoTazojia ¢ BazenauHoM. [lo pesynbTatam
MCCIIEIOBAHUM YCTaHOBHWIIM, YTO JUXJIOTA30J] COBMECTUM C BA3€JIMHOM U MO3TOMY
HamOoJiee y1auHOi Ma3blo 1UxXj0Taszofa siBisiercs 3%-Has Ma3b Ha Ba3eJIUHE.

B pesynbrare paspabotaHa U yTBep)KIeHa BpeMeHHas (apMakoreiHas
ctaThs Ha 3%-Hyto Ma3p auxiiorazoia (BOC-42V3-0356 ot 29.09.2000 r.).

Co3gaHne ONBbITHO-NIPOMBIIIVICHHOH YCTAHOBKHU HA
NPOU3BOACTBO 3%-HOi Ma3H IMXJI0TA30J1a

JInsi TpOMBINIIEHHOTO BHEJIPEHHUs Mpenapara AWXJI0Ta30J Ha OIBITHO-
skcnepuMeHTaIbHOM  y4yactke Y3KOUTH co3mana ONbBITHO-IPOMBINLICHHAS
YCTaHOBKA.

Ha co3zmanHoOli ycTaHOBKE OTpaOOTaHBI BCE MapaMeTpbl TEXHOJIOTUYECKOTO
mporiecca, M Ha OCHOBAaHUU TIOJYYEHHBIX JIaHHBIX COCTAaBJIEH ONBITHO-
IIPOMBILUICHHBIA PETJIAMEHT Ha NPOU3BOIACTBO 3%-HOM Mas3W JUXJIOTa30JI1a
(pernament Nel7 ot 04.10.2007 r.).

Kiunuveckue ucnbITAHUS MpenapaTa JuXJI0Ta30.1

[Ipenapar nuxmnora3osn B Buse 3%-Hoi Maszu 1o 30 r B KOJIMYECTBE 5 KT ObLI

nepejaH Ha UCHBITaHUS B TPU KIMHUKUA. Ma3p yCIEIIHO Mpouuia KIMHUYECKUE
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UCIBITAHUSI U pEKOMEHJ0BaHa [ J1aBHBIM ymnpaBiE€HHUEM IO KOHTPOJIIO KadyecTBa
neKkapcTBEeHHbIX cpeactB U MeauuuHckon TexHuku (I'YKKJICMT) M3 PVY3 mus
MEJIUIIMHCKOTO  TMPUMEHEHUST B  KA4eCTBE  HAPYKHOTO  HECTEPOUHOTO
MPOTUBOBOCIAIUTEIILHOTO CPEACTBA JJIsl JICUCHHS] BOCTIAIMTENIBHBIX 3a00JIeBaHUMN
YKEHCKHUX TI0JIOBBIX OPraHOB HE BEHEPOJIOTMYECKON ATHOJOTUU. PerucTpaimontoe
ynoctoeperue Ne 014-00 ot 6 okts6pst 2000r, mpoToxos Ne 523.

B 4yeTBépTOIi ri1aBe U3I0KEHBI METO/IbI UCCIIEIOBAHMS U PE3YJIbTATHI
(bU3UKO-XMMHUYECKUX aHATN30B MOJIYYEHHBIX TPOYKTOB.

CrpoeHre CUHTE3UPOBAHHBIX COEAMHEHUN MOATBEPKIeHb MeTogamu K-,
Macc-, AMP cnekTpockonuu U peHTrEHOCTPYKTYPHOTO aHAJIN3A.

B npunoxeHun NpuUBEIEHblI aKThl MCHBITAHUN W BHEAPEHUS MOJTYYEHHBIX
MpenapaToB, IMOJOXKHUTENbHbIE pemeHus ['ocxumkomuccuu u MHHUCTEPCTBA
3npaBooxpaHeHus: PecnyOnuku Y30€KHCTaH, TUTYIbHBIC JUCTHI pa3pabOTaHHBIX
TexHonornyeckux perinamentoB u BOC, konuu UK-, AMP- u macc-criekTpos.

JAK/IIOYEHUE

1. B pesynbrare uccinenoBanus okuciaeHus 1,3- u 1,4-aAudTUIOCH30I0B U HUX
cmecu, 1,3- u 1,4-meTudTUNOEH305108B, 1,2,3,5- 1 1,2,4,5-TeTpasTuideH3010B
pacTBOpaMH TEpMaHTaHaTa Kajusi B IICJIOYHOW CpeJie BBIABICHBI CBOWMCTBA
NPOTEKaHMsI Tpoliecca B 3aBUCHUMOCTH OT TeMIEpaTypbl, KOHLEHTPALMU
OKUCIIUTENA,  NPOAOKUTEIBHOCTH  Ha  BBIXOJ  COOTBETCTBYIOLIUX
OCH30JIKETOKaPOOHOBBIX KUCIIOT.

2. VYCTaHOBIJICHO, YTO OKHCICHHUE IUATHUIOCH30JI0B 10 OCH30JIIUKapOOHOBOM
KHUCIIOTHl TPOUCXOJUT dYepe3 00pa3oBaHUs OCH30IIUKETONUKAPOOHOBOW W
OEH30JIMOHOKETOAMKapOOHOBOM KHCJIOT. B ciyyae OKHUCJIEHUS
TETPAITWIIOECH30JI0B  00pa3yeTcsi CMech OCH30JITeTPaKeTOTETPaKapOOHOBOM,
OEH30JITPUKETOTETPAKapOOHOBOM, OEH30JIIMKETOTETPaKapOOHOBOM, OEH30.I-
MOHOKETOTETPaKapOOHOBOM M OEH30JITETPAaKapOOHOBON KHUCIIOT.

3. Pa3zpabotanbl ciocoObl pa3fieneHus cMecu OCH30IKETOIUKApPOOHOBBIX KUCIIOT
U BIEpPBbIE BBIJEICHHl M3 MPOAYKTOB OKHCICHHS JIUAIKUIOCH30JI0B
WHIWUBHUAyalIbHBIC U30Mephl 1,3- u 1,4-0eH30JIMOHOKETOIMKAPOOHOBOM, 1,3- 1
1,4-0eH30uKeTOAMKapOOHOBOM KHUCIOT. Onpeaenenbl GU3NKO-XUMUYECKUE
CBOWCTBA MOJIYYEHHBIX COCIMHEHHM.

4. HW3ydyeHa  KWMHETHKA  pa3JIOKEHUS  OCH3OJIUKETOIUKApPOOHOBOW U
OCH30JIMOHOKETOAMKApPOOHOBON KHCJIOT B TOKE a30Ta M KHUCJIOpOJa M Ha
OCHOBAaHUM CPABHEHHUSI KOHCTAHT CKOPOCTEM 3TUX peakluil MNpeasokeHa
cXema MPOTEKAHUS PEAKIINH OKUCIICHUS TUITUIOCH30JIOB.

5. BmnepBeie cuHTEe3MpOoBaHBl 45 npomsBomHBIX 1,3- u 1,4-OeH30MIUKETO-
nukapoonoBoi u 1,3- um 1,4-0eH30JIMOHOKETOMUKAPOOHOBOW KHCIOT H
YCTAHOBJIEHA HMX CTPOCHHE C HCIOJIb30BAHHUEM COBPEMEHHBIX (U3UKO-
xuMuueckux MetoqoB uccienoanuit (UK-, SIMP-, macc-cnektpockonuu u
PEHTIE€HOCTPYKTYPHOI'O aHAIN3a).
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6. Cpenu CHHTE3MpPOBAHHBIX COCIMHEHUN HaWJIEHbl BEIIECTBa, O0Jajarolue
IPOTUBOBOCHATUTEILHBIMUA, AHTUMUKPOOHBIMU M POCTOCTUMYJIHUPYIOMIUMHU
CBOMCTBaMU U YCTAHOBJICHBI B3aUMOCBSI3b UX CTPYKTYPhI C AKTUBHOCTSIMU.

7. Ha ocHoBe cMmecu OEH30JIKETOJUKAPOOHOBBIX KHCIOT CHUHTE3UPOBAH
3 PEeKTUBHBIA CTUMYJISITOp pOCTa XJomuaTHuka - mpenapar Keroctuwm,
NO3BOJIAIOIIMM  YBEJIIMUUTh YpPOXKAWHOCTh XJonka-celpua Ha 10-15%.
OxoHoMuueckuit 3¢p¢deKT OoT wucnosib3oBaHusi mnpenapata Keroctum B
XJIOMKOBOJACTBE cOCTaBUT 150-250 ThIC.CYyM C KaXXA0Tr0 rekrapa.

8. Pazpaborana TexHoiorusi mpou3BojacTBa mnpenapara Keroctum u co3gana
ONBITHO-IIPOMBILUIEHHAS yYcTaHOBKA Ha 3aBoje Y3K®UTHU u cocraBieHsl Bce
Heooxomumble HTJI. Tlpemapar Kertoctum mpomen ['ocynapcTBeHHBIC
ucnbiTanusd U Pemenuem Ilpesmauyma I'ocxumkomuccun PY3 BriroueH B
CIIMCOK pa3pelleHHBIX MpenapaToB [Jis HUCIOJb30BaHUSI B KauecTBE
OuocTUMyIsITOpa IS MIPEATIOCEBHOM 00pa0OTKH CEMSH XJIOMIaTHUKA.

9. Haiinensl onTUManbHbIE YCIOBHS MPOBEAEHUs Ipolecca 3repuduxkanuu 2,4-
JXBK ¢ 2-0ytunanonom-1,4 B 3aBUCUMOCTH OT COOTHOILIEHUM KaTaau3aropa,
pacTBOpUTENS U MPOAOJDKUTENbHOCTH peakiuu. [loka3ano, yto Hapsay ¢ 1,4-
ouc-(2,4-1uxs10pOEH30MI0KCH )-0yTHH-2 00pazyeTcss u 2,4-1u-XJ10pOeH30MII-
okcuOyTuH-2-011-4. Pa3paboransl meToanl BbiaeneHus 1,4-6uc-(2,4-nuxmiop-
OcH30UIIOKCH )-0yTHH-2 U3 cmecu d3¢upoB. Hcecnmemoan mnpomecc 1,3-
JTUTIOJISIPHOTO  IUKJIONpUcoeanuenuss ¢enmnaszuna ¢ 1,4-6uc-(2,4-nuxmop-
OCH30WIOKCH )-OyTHH-2 W HAlJCHBl ONTHMAJIbHBIC YCIOBUSA MPOTEKAHUS
peakumu ¢ obpazoBanuem 1-penmn-4,5-6uc-(2,4-n1u-x10pOeH30MITOKCUMETHI)
-1,2,3-Tpuazona (auxjorazona), ¢ BbIXogoM &85,5% W Ha OCHOBaHHH
POBEAEHHBIX  HCCIIEIOBaHUI COCTaBJIEH  OIBITHO-IIPOMBIIIJICHHbBIN
TEXHOJIOTUYECKUI pEerJIaMeHT.

10. Pa3paboraHbl JieKapCTBEHHbIE (POPMBI MPOTUBOBOCHAIMTEIBHOIO IpernapaTa
IUxJaoTa3ol B Buue 3%-HoM Masu U TadieTok mo 0,025 r m cocraBiieH
OTBITHO-TIPOMBIIUICHHBIM TEXHOJOTUYECKUN pErjlaMeHT Ha MPOU3BOICTBO
Mazu U1 BOC. Ha ocHOBaHMM MNPOBEACHHBIX KIMHUYECKHUX MCCIEIOBAHUMN
npenapar auxijiotazona B Buue 3%-nHoit masu paspeumieH ['YKKIICMT
MunucrepcTBa 3apaBooxpaHeHuss PY3 s MEAMIMHCKOTO NPUMEHEHUS B
KauecTBE IPOTHUBOBOCIAJIUTEIBHOIO CpEICTBA JUIA HCIOJb30BAaHUS B
TUHEKOJIOTMYECKON MPAKTUKE.

52



SCIENTIFIC COUNCIL WITH THE NUMBER OF 16.07.2013.7T.08.01
WHICH GIVES THE DEGREE OF DOCTOR OF SCIENCE UNDER THE
TASHKENT CHEMICAL-TECHNOLOGICAL INSTITUTE

TASHKENT CHEMICAL-TECHNOLOGICAL INSTITUTE

USBEKISTAN CHEMICAL-PHARMACEUTICAL RESEARCH INSTITUTE

ISMATOV DILMURAT

SYNTHESIS, DEVELOPMENT OF TECHNOLOGY FOR OBTAINING OF
BIOLOGICALLY ACTIVE COMPOUNDS ON THE BASIS
OF AROMATIC KETO- AND CARBOXYLIC ACIDS

02.00.14 - Technology of organic substances
and materials on their basis

(technical sciences)

ABSTRACT OF DOCTORAL DISSERTATION

Tashkent - 2014

53



The subject of doctoral dissertation is registered by Ne 30.09.2014/B2014.5.T282 at
Higher Attestation Commission under Cabinet of Ministers of Republic of Uzbekistan.

Doctoral dissertation is carried out at Tashkent Chemical-Technological Institute and
Uzbekistan Chemical-Pharmaceutical Research Institute named after A. Sultanov

The full text of the doctoral dissertation is placed on web page of scientific council
16.07.2013.T.08.01 at Tashkent Chemical-Technological Institute to the address www.tkti.uz.

The abstract of the dissertation in three languages (Uzbek, Russian, English) is placed on web
page to address www. tkti.uz and information-educational portal ZIYONET to address www.ziyonet.uz

Scientific consultant: Azizov Umarkhon Mukhtarovich
doctor of chemical sciences, professor

Official opponents: Sagdullaev Shomansur Shohsaidovich
doctor of technical sciences, professor

Yunusov Mirakhmad Pulatovich
doctor of technical sciences, professor

Ikramov Abduvakhob
doctor of technical sciences, professor

Leading organization: Institute of bioorganic chemistry

Defense will take place «  » 2014 at at the meeting of scientific
council number 16.07.2013.T.08.01 at Tashkent Chemical-Technological Institute to address:
100011, Uzbekistan, Tashkent, A. Navoi str.,32. Ph.: (99871) 244-79-21; fax: (99871) 244-7917;
e-mail: tkti info@mail.ru.

The doctoral dissertation is registered in the Information-resource centre at Tashkent Chemical-
Technological Institute Ne | it is possible to review it in the IRC (100011, Uzbekistan,
Tashkent, A. Navoi str.,32. Ph.: (99871) 244-79-21).

Abstract of the dissertation sent out on «___ » 2014 year
(mailing report Ne on 2014)

S.M.Turobjonov
Chairman of scientific council on award of scientific
degree of doctor of sciences D.T.S., professor

A.S.Ibodullaev
Scientific secretary of scientific council on award of
scientific degree of doctor of sciences D.T.S., professor

G.R.Rachmonberdiev
Chairman of scientific seminar under scientific council
on award of scientific degree of doctor of sciences,
D.Ch.S., professor

54



GENERAL CHARACTERISTICS OF THE DISSERTATION

Topicality and demand of the subject of dissertation. As a result of
consecutive realization of the program of priority development of the industry
accepted in the Republic for 2011-2015 and branch programs on modernization,
technical and technological updating of production in the structure of industry the
processing sectors play more important role, manufacturing competitive
productions with high additional costs.

Thus, the special attention is given to the problem of localization, creation
and introduction of the new biologically active compounds used in various areas of
the national economy that leads to an import substitution and saving of currency
resources.

Along with increase in volume of manufacturing chemical products the
important task of the further expansion of their assortment and improvement of
quality has been put.

The main role in this aspect belongs to direct searches of new valuable
substances, more effective methods and processes of synthesis and division of
products, and the ways of radical improvement of existing manufactures.

There is a tendency to creation of the processes using cheaper local raw
materials at the minimal expenses of the other reagents.

Development of new technology more and more is based on its scientific
evidence, including knowledge of the mechanism and physical and chemical laws
of the process. Greater reserves in increase of the production efficiency are
available in the field of improvement of the operating enterprises with a choice of
the best parameters of the process, modernization of technological schemes and the
equipment, and qualified use of by-products and production wastes. In the
conditions of an economic reform being carried out in our Republic the set of all
these factors gets special importance for the further development of the organic
synthesis industry.

Aromatic keto- and carboxylic acids represent special interest for the
synthesis of potential medical products, plant growth stimulants, plasticizers,
synthetic lubricant oils, dyes in the development of our industry due to the
presence of highly reactive carbonyl (C=0) and carboxyl (COOH) groups in their
structures.

According to the President of the Republic Uzbekistan Decrees N272 issued
on January 31, 2006 «About measures on improvement of plans of agricultural
plants protection and the system of measures on supplying with chemical
preparations», N731 from November 19, 2007 «About the program of
modernization, technical and technological reequipment of the pharmaceutical
plants for the period till 2011», and N1442 from December 15, 2010 «About
priorities of development of the industry of the Republic of Uzbekistan in 2011-
2015» development to biological active compounds and their application into
industry.
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On the basis of carried out works on the synthesis of aromatic kero- and
carboxylic acids the conditions of the synthesis of substances with various
functional groups, having a wide spectrum of biological actions will be developed.

In this connection creation of scientific bases for obtaining of aromatic
keto- and carboxylic acids by oxidation of aromatic hydrocarbons and the solution
of the problems related to the synthesis of biologically active substances on their
basis is the actual task representing both theoretical and practical value.

The substances with high plant growth stimulating effect that increase the
productivity of plants and anti-inflammatory activity on living organisms with little
harmful actions found as a result of researches carried out in last years on the
synthesis of aromatic keto- and carboxylic acids shows the urgency of the chosen
theme.

The collected data on the synthesis of new aromatic kero- and carboxylic
acids, their derivatives, physico-chemical and biological properties, and also the
results of implementation of new preparations into manufacture can be effectively
used in this area of the research.

Conformity of research to priority directions of development of
science and technologies of the Republic of Uzbekistan. This work has
been carried out according to the priority directions of development of
science and technology of the Republic of Uzbekistan OT-®3 as «Chemistry,
biology and medicine»; scientific technological project - 6 - «Development of
resource saving ecologically safe technology of production, recycling, storage and
the usage of raw material mineral resources of the Republic, production and wastes
of chemical, food, light industry and agriculture» for 2006-2009.

International review of scientific researches on the dissertation theme.
Research on the synthesis of keto- and carboxylic acids, their derivatives, chemical
and biological properties as well as development of obtaining technology are being
intensively conducted, and the certain successes have been reached by the
Department of Chemistry, The University of Chicago (USA), the Metabolic
Research Laboratory, Nuffield Department of Medicine, Oxford University (Great
Britain), University of Chemical Technology of Russia, Institute of Bioorganic
Chemistry (Russia), Shanghai Institute of Organic Chemistry, Chinese Academy of
Sciences (China), Institute of Transformative Bio-Molecules (WPI-ITbM), Nagoya
University (Japan), Institute of Microbiology and Biotechnology, University of
Ulm (Germany), Institute of Organic Chemistry, University of Vienna (Austria),
Department of Food Science, Swedish University of Agricultural Sciences
(Sweden), Norwegian University of Science and Technology, Department of
Chemistry (Norway), Latvian Institute of Organic Synthesis (Latvia), Department
of Chemistry, University of Helsinki (Finland), Department of Chemistry, Middle
East Technical University (Turkey), Department of Plant Science, The Weizmnn
Institute of Science (Israel), Department of Chemistry & Biochemistry, University
of Windsor (Canada), Department of Biotechnology, Yonsei University (Korea),
the countries of Latin America, such as Departamento de Biologia Vegetal,
Universidade Federal de Vicosa (Brazil) and Universidad de Chile, Facultad de
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Ciencias Quimicas y Farmacéuticas (Chile) on obtaining of compounds related to
the group of non-aromatic keto-and carboxylic acids.

According to the published data in the international magazines, biologically
active substances with anti-inflammatory, anti-tuberculosis, chemotherapeutic,
biostimulating and herbicidal properties have been revealed among aromatic and
non-aromatic acids and their derivatives (thiosemicarbazones, semicarbazones,
complexes of metals, ethers and triazoles. However, a little attention has been
given on interrelation between the structures and their biological activities of the
obtained compounds.

The urgency of implementation of newly invented biologically active
compounds and their importance in the national economy have been shown.

Potential medical products, such as clotrimazolum, vibunazole have been
revealed on the basis of synthesis of triazole derivatives of aromatic carboxylic
acids and studying their biological properties, and introduced into manufacture by
the company "Bayer" of Germany while miconazolum, ketoconazole,
nitroconazole and saperconazole are being manufactured by «Janssen Pharmy» of
Belgium.

The invention of such substances possessing high biological activity
promotes formation of scientific schools working in this direction and the
researches on development of technology of new preparations are accelerated.

Degree of study of the problem. There are general data about the ways of
obtaining and synthesis of various derivatives of keto- and carboxylic acids in the
scientific-technical literature, but data about aromatic keto- and carboxylic acids
are limited only by the results of obtaining phenylglyoxylic acid, the first
representative of the mentioned line. Phenylglyoxylic acid formation were
determined by the Republic scientists are S.Sh.Rashidova, S.I.Iskandarov and
U.M.Azizov in a benzoic acid line by oxidation of ethylbenzene with ageous
solutions of potassium permanganate and on the basis of biostimulant A-1
increasing crop capacity of cotton has been developed and introduced into the
manufacture.

However, it has not been researched about a problem of obtaining of
aromatic keto- and carboxylic acids by oxidation of di-, tri-, tetraethylbenzenes,
and also synthesis of new derivatives on their basis and application of the obtained
substances in the national economy, representing both theoretical and practical
value, to the solution of which this dissertation is directed.

Connection of dissertational research with the thematic plan of
scientific-research works is reflected in following projects:

«Search for medical products on the basis of substituted benzene- and
pyridine keto-carboxylic acids and their derivatives» State registration number
01.90.0015968; «Development of the technology for obtaining of cotton growth
stimulant preparation of ketostim and its analogues» State registration number
01860062187 (1994-1996); «Development of the technology for obtaining of a
new anti-inflammatory preparation dichlotazol» (1994-1996); F.5 «Study of
transformation mechanisms of aromatic ketocarboxylic acids and interrelation
between compound structure and their biological and pharmacological activities»,
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State registration number 05970005066 (1996-1999); A-6-318 «Synthesis and
application of biostimulants for increase in crop capacity of medicinal cultures»
(2006-2009).

Purpose of research is development of theoretical and practical bases of
synthesis of aromatic keto- and carboxylic acids by oxidation of alkylbenzenes and
solving practical problems related to the synthesis, and application of biologically
active substances on their basis.

To achieve this goal the following tasks of the research are solved:

investigation of the process of oxidation of 1,3-, 1,4-diethylbenzenes with
the solutions of potassium permanganate in an alkaline medium to corresponding
1,3-, and 1,4-benzenemonoketo- and also 1,3-, 1,4-benzenediketodicarboxylic
acids, finding of an optimum conditions to carry out of the process and obtaining
corresponding benzeneketocarboxylic acids as well as development of methods of
isolation 1,3- and 1,4-benzenemonoketo- and 1,3-, 1,4-benzenediketodicarboxylic
acids, determination of their physical and chemical characteristics and synthesis of
derivatives of carbonyl and carboxylic groups on their basis;

investigation of the process of oxidation of 1,3- and 14-
methylethylbenzenes, 1,2,3,5- and 1,2,4,5-tetracthylbenzenes to corresponding
benzeneketocarboxylic acids;

investigation of the etherification process of 2,4-dichlorobenzoic acid (2,4-
DCBA) with 2-butynediol-1,4 and condensation of obtained 1,4-bis-(2,4-
dichlorobenzoyloxy)-butyne-2 with phenylazide up to formation of 1-phenyl-4,5-
bis-(2,4-dichlorobenzoyloxymethyl)-1,2,3-triazol;

study of the growth-stimulant and anti-inflammatory activities of the
synthesized compounds and finding the potential plant growth stimulants and
medical products among them and their manufacturing applications.

Objects of research are 1,3- and 1,4-diethylbenzenes, 1,3- and 1,4-methyl-
ethylbenzenes, 1,2,3,5- and 1,2,4,5-tetracthylbenzenes, 2,4-dichlorobenzoic acid.

Subjects of the research are corresponding benzeneketo- and carboxylic
acids, their derivatives, study of their biological and pharmacological activities,
search for the potential plant growth stimulants and medical products in this line.

Methods of research. Chemical, physicochemical and technological.

Scientific novelty of dissertational research consists in the
following:

by oxidation of 1,3- and 1,4-diethylbenzenes and methylethylbenzenes with
the solution of potassium permanganate was found the optimum conditions,
allowing to obtain the maximum output of 1,3- and 1,4-benzenemono-
ketodicarboxylic and also 1,3- and 1,4-benzenediketodicarboxylic acids, and from
the obtained reaction mixture the indicated acids were isolated in individual state
for the first time;

carbonyl group derivatives - phenylhydrazones, semicarbazones,
thiosemicarbazones, quinoxalones, and disulfide derivatives as well as carboxyl
group derivatives - ethers, salts (altogether 45 compounds) were synthesized on the
basis of 1,3- and 1,4-benzenemonoketodicarboxylic, and 1,3- and 1,4-
benzenediketodicarboxylic acids;
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structural, stability and reactivity features of the synthesized compounds
with their pharmacological and growth-stimulant activities were investigated,

for the first time, on the basis of 1,3- and 1,4-benzeneketodicarboxylic acids
mixtures growth stimulant preparations of ketostim and ketostim-K were
synthesized;

etherification process of 2,4-dichlorobenzoic acid with 2-butynediol-1,4 and
the condensation of obtained 1,4-bis-(2,4-dichlorobenzoyloxy)-butyne-2 with
phenylazide have been investigated. In etherification stage of 2,4-dichlorobenzoic
acid with 2-butynediol-1,4 along with bis-ether (1,4-bis-(2,4-dichlorobenzoyloxy)-
butyne-2) a mono-ether (2,4-dichlorobenzoyloxybutyne-2-ol-4) was also found to
be formed. Separation and purification methods of obtained mono- and bis-ethers
have been developed. 1-phenyl-4,5-bis-(2,4-dichlorobenzoyloxymethyl)-1,2,3-
triazol (dichlotazol preparation) was synthesized by condensation from the
obtained bis-ether with phenylazide, and 1-phenyl-4-(2,4-dichlorobenzoyloxy-
methyl)-5-carbinol-1,2,3-triazol (monochlotazol preparation) from mono-ether,
which showed high anti-inflammatory activity;

from them, a substance of a dichlotazol preparation and its medicinal form
in 3% ointment was recommended for the treatment of an inflammation of genitals
in medicine and the technologies of their obtaining were developed.

Practical results of the research consist in the following:

it is proved, that preseeding processing of cotton seeds with 0.005-0.001 %
ageous solutions of ketostim and ketostim-K biostimulators, obtained on the basis
of sodium and potassium salts of benzeneketodicarboxylic acids, accelerates the
growth of seeds for 3-5 days earlier, raises the energy of seedlings, and increases
the amount of fruits in a bush by 1-1.2 pieces and consequently the productivity of
cotton by 2-4 centners per hectare, increasing in productivity of herbs of valerianas
and calendulas on average by 14.7 %, as well.

the preparation ketostim has been approved for application as a
biostimulator for preseeding processes of cotton seeds by the decision of State
Chemistry Commission of the Republic of Uzbekistan;

the technology of the substance obtained on the basis of 2,4-dicholobenzoic
acid of an anti-inflammatory preparation dichlotazol and its medicinal form of 3%
ointment have been developed;

the preparation dichlotazol has been approved for application as a medicinal
drug in a gynecological practice by the decision of the Ministry of Health of the
Republic Uzbekistan;

Reliability of the obtained results. IR-, UV-, mass-spectroscopy, thin-layer
chromatography (TLC), gas chromatography (GC) and X-ray analysis methods
have been applied for the identification of the obtained compounds.

Statistical treatment of the experimental data was performed according to
Student’s test with calculation of boundary values of a confidential interval of the
average result.

Theoretical and practical value of the results of the research. In the
processes of oxidation of diethylbenzenes, methylethylbenzenes and
tetracthylbenzenes with the solutions of potassium permanganate the kinetic laws
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of formation of 1,3- and 1,4-benzeneketodicarboxylic acids were investigated that
allowed to explain the mechanisms of chemical reactions and to isolate 1,3- and
1,4-benzenemonoketo- and 1,3- and 1,4-benzenediketodicarboxylic acids in an
individual state from the complex mixture that is put for the basis of formation of a
database about their structures and properties.

The synthesized derivatives of compounds (phenylhydrazones,
thiosemicarbazones, semicarbazones, quinoxalones, ethers and their salts), with
functional groups having chemical and biological properties on the basis of
characteristic reactions on keto- and carboxylic groups of obtained
benzeneketocarboxylic acids show the theoretical value of the research.

The plant growth stimulants on the basis of 1,3- and 1,4-benzenemonoketo-
and diketodicarboxylic acid mixtures, i.e. preparations of ketostim and ketostim —
K were synthesized.

The obtained 1-phenyl-4,5-bis-(2,4-dicholorobenzoiloxymethyl)-1,2,3-
triazole synthesized on the basis of a reaction of etherification of 2.4-
dicholobenzoic acid with 2-butyndiol-1,4 and condensation of obtained 1,4-bis-
(2,4-dicholorobenzoiloxy)-butyne-2  with phenylazide, having high anti-
inflammatory activity and the usage of obtained preparations in the field of
agriculture and medicine shows the practical value of the research.

Realization of the results. Preparation of Ketostim, an effective growth
stimulant of cotton was synthesized on the basis of the mixture of
benzeneketodicarboxylic acids introduced into production and was included into
the list of chemical and biological protective agents of plants permitted for
application in the Republic of Uzbekistan (Tashkent, 2013, p. 293).

On the basis of a reaction of etherification of 2,4-dicholobenzoic acid with
2-butyndiol-1,4 and condensation of obtained 1,4-bis-(2,4-dicholorobenzoiloxy)-
butyne-2 with phenylazide 1-phenyl-4,5-bis-(2,4-dicholorobenzoiloxymethyl)-
1,2,3-triazole was synthesized, showing high anti-inflammatory activity and
Dichlotazol preparation has been permitted for application in medicine by the
Decision of Pharmacological Committee of the Ministry of Health the Republic of
Uzbekistan (registration certificate 014-00 from October 6, 2000) and was made in
SSC «Uzpharmproduction» enterprises (Act Ne2 from September 15, 2007).

Approbation of work. The dissertation materials were reported at the
scientific and practical conference «Synthesis of chemical reactants and its
manufacture» (Tashkent, 1995); at the Republican production conference
«Development of medicinal resources, medioprophylactic agents and their usage in
a medical practice» (Samarkand, 1996); at the Republican theoretical and practical
conference «Actual problems of chemistry and methods of teaching» (Gulistan,
2005); at the Republican scientific and technical conference «Modern technologies
of processing of local raw materials and products» (Tashkent, 2005); at the
International scientific and technical conference «High technologies: prospects of
integration of science, education and manufacture» (Tashkent, 2006); at the
Republican scientific and technical conference «Modern technologies of
processing of local raw materials and products» (Tashkent, 2007); at the scientific
and technical conferences of young scientists, doctoral candidates, researchers,

60



bachelors and post-graduate students annually held in TCTI (Tashkent, 1995, 1997
- 2008, 2010); at the International conference «Chemical Technologies» (Moscow,
Russia, 2012); at the Republican scientific-technical conference «New composite
materials on the basis of organic and inorganic ingredients» and «Actual problems
of innovation technology in chemical, oil-and-gas and food industry» (Tashkent,
2012); at the International conference «Catalytical processes in refining,
petrochemistry and ecology» (Novosibirsk, Russia, 2013).

Publication of the results. Main results of the research were published
in 45 scientific papers, including 12 journal papers, from them 6 in
international magazines. One patent of RUz has been received.

Structure and volume of the dissertation. The dissertation consists of
Introduction, four Chapters, Conclusion, References (337 items) and 14
appendices, contains 200 pages of the text, 53 figures and 31 tables.

MAIN CONTENTS of DISSERTATION

In the introduction the urgency and demand of the theme of dissertation
are proved, the purpose and problems, and also object and an object of research are
formulated, conformity of research to priority directions of development of science
and technologies in the Republic of Uzbekistan is stated, scientific novelty and
practical results of research are stated, reliability of the obtained results is proved,
the theoretical and practical importance of obtained results is revealed, the list of
introductions into practice of the research results, data on published works and
dissertation structure are given.

In the first chapter of the dissertation the literature review about synthesis
and properties of arylketo- and carboxylic acids and their derivatives are
generalized and systematized.

The second chapter of the dissertation highlights the results of the research
on synthesis and development of technology of growth biostimulants on the basis
of arylketo-and carboxylic acids.

Oxidation of polyalkylbenzenes to benzeneketodi - and
ketotetracarboxylic acids

Developed method of synthesis of benzeneketocarboxylic acids by liquid-
phase oxidation of corresponding ethylbenzenes is more perspective as compared
to the known methods due to availability of the initial compounds and simplicity in
technological implementation of the process.

The oxidations of 1,3- and 1,4-diethylbenzenes and their mixtures as well as
1,3- and 1,4-methylethylbenzenes, and 1,2,3,5- and 1,2,4,5-tetraethylbenzenes
were chosen as objects of the research. Oxidations have been carried out by
aqueous solutions of potassium permanganate.

The qualitative and quantitative analysis of the reaction products have been
performed by chemical and chromatographic methods, using column and gas-
liquid chromatographies.
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Oxidation of 1,4-diethylbenzene by potassium permanganate in an
alkaline medium

For the purpose of more deeper study of the process of 1,4-diethylbenzene
oxidation by potassium permanganate in an alkaline medium the kinetic
investigations were carried out during of which time changes in concentrations of
1,4-diethylbenzene as well as the oxidation products of potassium salts of 1,4-
benzenediketodicarboxylic, 1,4-benzenemonoketodicarboxylic and 1,4-
benzenedicarboxylic acids have been determined.

As can be seen from Table, 1,4-diethylbenzene is quickly exposed to
oxidation and after 3 hours of the reaction practically it is not found in the reaction
mixture. The amount of originally formed 1,4-benzenediketodicarboxylic acid is
reached to its maximum after 25 minutes from the beginning of the reaction.
However, from the earliest stages, the process proceeds with the formation of 1,4-
benzenemonoketodicarboxylic and 1,4-benzenedicarboxylic acids. Further, the
amount of 1,4-benzenediketodicarboxylic acid in the reaction products continues to
decrease and by the moment of deoxidation of the last portion of potassium
permanganate 1,4-benzenediketodicarboxylic acid in the reaction mass is
practically absent. Thus, variation of 1,4-benzenemonoketodicarboxylic and 1,4-
benzenedicarboxylic acids in the reaction solution occurs. Further addition of
approximately 20% surplus of an oxidizer shifts the process of oxidation towards
the decrease of the concentration of 1,4-benzenemonoketodicarboxylic acid.

The influence of concentration of reagents, duration of the process as well as
temperature and amount of oxidizer to the yield of the reaction products were
studied in the oxidation case of 1,3-methylethylbenzene with potassium perman-
ganate in an aqueous-alkaline medium.

The technique of oxidation of the mixture of diethylbenzenes and the
analysis of reaction products are similar to the technique used for the oxidation of
their individual isomers. The influence of oxidizer concentration, temperature and
duration of the reaction to the oxidation process has been studied to find the
optimum conditions for the synthesis of benzeneketodicarboxylic acids.

Kinetic investigations of oxidation reactions of 1,4- and 1,3-diethylbenzenes
and their mixtures carried out with alkaline solutions of KMnO4 have allowed to
come to the conclusion that the process takes place through the formation of
benzenediketodicarboxylic (I, V) and benzenemonoketodicarboxylic (II, VI) acids
under the following scheme:

Thus, the scheme proposed by us enables to judge the possible mechanism
of permanganic oxidation process of 1,3- and 1,4-diethylbenzenes and their
mixtures. Taking into consideration the composition of the forming mixture of
substances and according to the proposed scheme, a method of isolation of the
individual oxidation products has been developed.
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The general scheme of oxidation of diethylbenzene by potassium
permanganate solution in an alkaline medium:
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Investigation of the oxidation process of 1,2,3,5- and 1,2,4,5-
tetraethylbenzenes with the solutions of potassium permanganate in an
alkaline medium

Increase of the lateral ethyl substituents in the benzene core structure
promotes complex behavior of the oxidation process. In the oxidation of 1,2,3,5-
and 1,2,4,5- tetraethylbenzenes by 1% solution of potassium permanganate in an
alkaline medium at 96-98°C within 3 hours the maximum outputs of the mixture of
benzeneketotetracarboxylic acids (44.98 and 46.33 %, respectively) were obtained.
Identification of the mixture of acids by transferring them into methyl ethers and
further chromatography-mass-spectroscopic analyses have shown that the mixture
mainly consists of methyl ethers of benzenemonoketotetracarboxylic,
benzenediketotetracarboxylic, benzenetriketotetracarboxylic, benzenetetraketo-
tetracarboxylic, and benzenetetracarboxylic acids.

Methods of isolation and the analysis of synthesized keto acids

Various methods such as thin-layer and column chromatography, fractional
distillation of methyl ethers of acids, stepwise acidification of potassium salt
mixtures at various pH mediums, etc. have been used for the separation of
benzeneketocarboxylic and benzenecarboxylic acid mixtures.

Taking into consideration the dependence behavior of the oxidation process
of 1,3- and 1,4-diethylbenzenes by the solutions of potassium permanganate from
the process conditions the following technique of isolation of individual
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benzenemonoketodicarboxylic acids has been proposed. The essence of the
recommended method is that the reaction of oxidation stops at a point where in a
reaction product prevails the mixture of potassium salts of benzenedicarboxylic
and benzenemonoketodicarboxylic acids in the absence of benzenediketo-
dicarboxylic acid. Further, the oxidized product is subjected to the acidification
with the solution of hydrochloric acid in case of 1,3-isomer to pH 4.0-3.5, and in
case of 14-isomer to pH 3.5-3.0. In this case potassium salts of
benzenedicarboxylic acids turn from the salt into free acids and precipitate. In the
filtrate are remained potassium salts of benzenemonoketodicarboxylic acids and
partially dissolved in water benzenedicarboxylic acids.

By the above mentioned method 1.31 g (94.9%) of a pure product was
obtained from technical 1,4-benzenemonoketodicarboxylic acid.

Fractionation of methyl ethers of 1,3-benzeneketodicarboxylic (V), (VI) and
1,3-benzenedicarboxylic (VII) acids under vacuum and alkaline hydrolysis of the
dispersed fractions enables to obtain 1,3-benzenedicarboxylic acid (VII) with an
output of 7.5 %, 1,3-benzenemonoketodicarboxylic acid (VI) with an output of
25.5 %, and 1,3-benzenediketodicarboxylic acid (V) with an output of 19.6 %.

The structure and purity of obtained I, II, V, VI acids were confirmed by
physical and chemical methods.

Synthesis of new derivative benzeneketodicarboxylic acids

Benzeneketodicarboxylic acids I, II, V and VI easily form carbonyl and
carboxyl group derivatives.

Carbonyl group derivatives: phenylhydrazones (Xla,b, XVIlla,b),
semicarbazones (Xlla,b, XIXa,b), thiosemicarbazones (XIIla,b, XXa,b) are
obtained with high output in the presence of acid catalysts (HCI, H>SOs,
CH3COOH). Conversion speed depends on the relative positioning of carbonyl
groups.

Carboxyl group derivatives: dimethyl ethers (IXa,b, Xa,b) sodium salts
(XXVa,b, XXVIa,b) are also obtained with a high output.

Keto acids I, II, V, VI were proetherificated with methyl alcohol by heating
in the presence of the concentrated sulfuric acid. Ethers were obtained with an
output of 82.0%, 89%, 84.4%, 83.1%, respectively.

Synthesis of phenylhydrazones (XVa,b, XXIla,b), thiosemicarbazones
(XVIIIa,b, XXIVa,b) and semicarbazones (XVIa,b, XXIlIIa,b) from dimethyl
ethers of keto acids occurs much more difficult than synthesis of these derivatives
from free keto acids. In this case the positive charge of carbon in carbonyl group is
partially localized due to induction effect of ether’s methyl group.

Keto acids I, II, V and VI easily react with 1,2-phenylenediamine, yielding
quinoxalones (XIVa,b, XXIa,b) respectively in the absence of acid catalysts.

Growth stimulant activity of arylketo- and carboxylic acids and their
derivatives on cotton and medicinal plants

Growth stimulant activity of the synthesized compounds was tested on seeds
of cotton and medicinal plants such as althaea, nightshade, cassia, valerian
(Valeriana officinalis), calendula (Calendula officinalis), etc. These investigations.
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were carried out in collaboration with research workers of the laboratory of
scientific production centre «Botany» Academy of Sciences of the Republic of
Uzbekistan.

On the basis of the carried out investigations we found for the first time that
with increase of keto acid groups amount in benzene structure growth stimulant
activity of preparations become stronger. For example, the use of sodium salt of
1,4-benzenedicarboxylic acid promotes increase the length of a sprout by 1.2%,
(deviation from a control), sodium salt of 1,4-benzenemonoketodicarboxylic acid
by 15.9%, and sodium salt of 1,4-benzenediketodicarboxylic acid by 23.6%.

The use of salts of 1,3-isomeric acids also promotes increase the length of a
sprout. However, it was found that the sodium salt of 1,3-benzenemonoketo
dicarboxylic acid was the most effective (31 %) than the salt of 1,3-
benzenediketodicarboxylic acid (11.7%) in comparison with the control variant.

In the case of increase of underground part of sprout (root) in both isomers is
observed the regularity that the salts of benzenediketodicarboxylic acids are more
active than the salts of benzenemonoketodicarboxylic acids.

Considering the difficulties related to the technological and economical
points of view, in synthesis of individual isomers of salts of 1,3- and 1,4-
benzeneketocarboxylic acids and that all isomers more or less promote the increase
in growth and development of plants, we have come to the conclusion about
appropriateness of the recommendation to the field tests of the mixture of 1,3- or
1,4-benzeneketodicarboxylic acids obtained by oxidation of 1,3-diethylbenzene,
1,4-diethylbenzene and their mixtures (waste from ethylbenzene production).

So, to the mixture of sodium salts of 1,3-benzenemonoketodicarboxylic and
1,3-benzenediketodicarboxylic acids was given a code preparation A-2, and to the
mixture of sodium salts of 1,4-benzenediketodicarboxylic and 1,4-
benzenemonoketodicarboxylic acids a code A-3, and to the mixture of sodium salts
of 1,3-, 1,4-benzenemonoketo- and diketodicarboxylic acids - a preparation
ketostim. Alongside with these preparations the growth stimulant activities of 1,3-
and 1,4-benzenemonoketo- and 1,3- and 1,4-benzenediketodicarboxylic acids
derivatives such as phenylhydrazones, semicarbazones, thiosemicarbazones,
quinoxalones, etc., synthesized on carbonyl group were also checked.

Among the investigated compounds, phenylhydrazone, semicarbazone of
1,3-benzenemonoketodicarboxylic acid and quinoxalone of 1,4-
benzenemonoketodicarboxylic acids have shown higher growth stimulant activity
on cotton seeds than preparation ketostim. However, the above-stated compounds
have shown lower growth stimulant activity influence to the sprouts of plants than
ketostim does.

On the basis of comparative activity results of preparations A-2, A-3 and
ketostim on cotton seeds it was found that the ketostim preparation surpasses A-2
and A-3 by all studied parameters, and therefore, it was recommended for a wide
field tests.

In 18.12.1998 by the decision of the State Chemistry Commisson of the RUz
the preparation ketostim was recommended for the application as a growth
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stimulant of cotton. Economic benefit from the usage of ketostim preparation due
to increase in productivity of raw-cotton is approximately 150-250 thousand Uzbek
sums per hectare.

One of the ways of providing the needs of public health services and
pharmaceutical industry in medicinal plant raw materials with its agrotechnical
cultivation is the application of biostimulants which allow increasing the
productivity by10 - 30%.

Laboratory investigations have shown that the maximum germination of
seeds of the tested medicinal cultures under the effect of ketostim preparation on
calendula was 79.3%, on motherwort (Leonurus) 18.5%, on valerian 68.1% and
on belladonna (Atropa belladonna) 60.5%.

Small allotted field experiments were carried out in the territory of the
scientific-production centre of «Botany» AS RUz.

Under the effect of ketostim and A-1K preparations the generative period of
a plant begins 10-15 days before than usual, and after treatment by A-1 preparation
the generative period of plants begins 5-10 days later than control plants.

Thus, from the observed results it was found a number of biostimulating
activity of the tested preparations which consists of the following: ketostim> A-
1K> A-1.

Development of technology of obtaining ketostim preparation

For the purpose of development of stimulants synthesis technology on the
basis of benzeneketodicarboxylic acids, and also providing the needs of the
agricultural sector of the Republic for stimulants on the basis of the product of
permanganic oxidation of the mixture of diethylbenzenes the growth stimulant
preparation ketostim and its technological scheme have been developed. At the
experimental plant of UzCPRI an experimental-industrial (pilot) installation that
enables to obtain ketostim preparation with productivity of 100 kg/year has been
created (Fig.1).

On the basis of experimental-industrial tests technological regulation
(regulation Nel from 14.11.98 y.) and technical specifications (TS-64-61-32-98)
for the production of ketostim preparation have been prepared.

For the simplification of the technological process and creation of non-
waste technology, reduction of the process duration and increase the output of
ketostim preparation, the mode of obtaining of benzeneketodicarboxylic acid
mixtures in the form of their potassium salts has been offered.

To develop the production technology of potassium salts of
benzenediketodicarboxylic acid mixtures (ketostim-K preparation) at the
experimental plant of UzCPRI a pilot installation was installed and a series of
experiments have been carried out. On the basis of obtained results an
experimental-industrial technological regulation for obtaining the preparation has
been prepared (regulation Ne5 from 07.11.2000 y.).
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5%, 10%, . Diethyl 10%, # Ethyl ether of

KMnO, ): KOH  benzene on NaOH HCl acetic acid
S. 4, 3.0l |2 15, 9. q 13
1 7. 12
Ketostim 10.
preparation
16. MnO, 6. 11. | Mixture of %
—_——
phtalic acid 14.
= KCI solution

Fig. 1. The apparatus scheme of installation for the production of
ketostim preparation: 1 - oxidazing reactor; 2,8 - refrigerators; 3,4,5,9,15,13 -
batchboxes; 6,11- gear-filters; 12 - extractor; 10,14 - collectors; 16 -
evaporating cup.

In the third chapter of the dissertation the results of synthesis and
development of technology of anti-inflammatory compounds on the basis of
arylketo- and carboxylic acids are stated.

Synthesis of triazole on the basis of butynediolic ether of
2.,4-dichlorobenzoic acid

Synthesis of 1,4-bis-(2,4-dichlorobenzoyloxy)-butyne-2. On the basis of
performed investigations of the etherification stage of 2.4-dichlorobenzoic acid
with 2-butynediol-1,4 and gas-liquid chromatography analysis of the reaction
products the mixture of 2,4-dichlorobenzoyloxybutyne-2-ol-4 (ether I) and 1,4-
bis-(2,4-dichlorobenzoyloxy)-butyne-2 (ether II) was found to be formed.

The reaction proceeds by the following suggested scheme:

NOOH 0=N-0-H,C-C=C-CH,0H
Cl Cl
3 + 2HOH,C-C=C-CH,0H — N
Cl Cl ether 1
0=N-0-H,C-C=C-CH,-0-N=0
Cl Cl
+
Cl ether I1 Cl1

For the isolation and identification of 1,4-bis-(2,4-dichlorobenzoyloxy)-butyne-2
from the mixture of ethers of thin-layer column chromatography and
recrystallization methods were used.
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Eluted samples were controlled by the methods of TLC and GLC analysis.
Relatively high degree separation of the mixture into two individual compounds
has been reached with the application of column chromatography. The structures
of 1solated compounds were confirmed by IR-, mass- and NMR spectroscopy
methods and X-ray analysis.

In IR - spectra of ethers I and II the characteristic absorption bands of -C=0
group appeared in the field of 1690 - 1710 cm!; -COOR group band at 1730 cm™';
-C-O-C group at 1220-1280 cm’!, and C-Ar at 730-750 cm™'. However, in the
spectrum of ether I, unlike the spectrum of ether II the absorption band
characteristic to OH — group at 3450-3550 cm™ was observed.

In mass-spectra of ethers I and Il low-intensity peaks at m/z 259 and 432,
respectively were observed. In the NMR spectrum of ether I the presence of
benzene ring protons were observed in the field of 7.2 — 7.8 ppm. The singlet of C-
CH2-OH methyl group proton appears in the field of 4.9 ppm, while -COOOCH;
group singlet in the field of 5.6 ppm.

Thus, it was found that in the etherification of 2,4-dichlorobenzoic acid with
2-butynediol-1,4 the mixture of 2,4-dichlorobenzoyloxybutyne-2-o0l-4 and 1,4-bis-
(2,4-dichlorobenzoyloxy)-butyne-2 is formed.

To determine the optimum conditions of formation of ether II the influence
of the reaction components ratio, temperature and duration of performed
etherification process has been investigated.

The highest yield of ether II (58.2 %) is observed in conditions of
experiment, at a ratio of 2-butindiol-1,4 - 2,4-dichlorobenzoic acid - para-toluolic
sulfoacid (TSA) - benzene is 1:8.8:1:25, and the temperature of reaction at 78-
80°C, and duration - 11h.

Investigation the reaction of synthesis of 1-phenyl-4,5-bis-(2,4-dichloro-
benzoyloxymethyl)-1,2,3-triazol (dichlotazol)

The influence of a ratio of reagents, temperature and duration of synthesis
stage of dichlothazole to its output has been studied.

It was found that the optimum output of 1-phenyl-4,5-bis-(2,4-dichloro-
benzoyloxymethyl)-1,2,3-triazole with 85% can be obtained when phenylazide:
1,4-bis-(2,4-dichlorobenzoyloxy)-butyne-2 reagents dissolved in toluene and
loading in a weight ratio of 0.55:1.0 by heating the reaction mixture for 10 hours.

The purification method of isolation of the product by recrystallization in
organic solvents has been developed. Obtained dichlotazol represents crystals of
white color with boiling temperature of 110 - 111°C, soluble in DMSO,
chloroform, acetone and insoluble in water.

TLC analysis on silufol plates in the system of diethyl ether - hexane - 5:3
(v/v) has shown a spot with Rf 0.23. Theoretically, it was found (in %): C 52.09, H
2.67, N 7.30 while calculated amount was as (in %) C 52.30, H 2.74, and N 7.62.

Antimicrobial and anti-inflammatory activities of arylketo-and
carboxylic acids and their derivatives
Antimicrobial activity of compounds has been studied by the method of
serial dilutions on a liquid nutrient medium. In the experiments with microbacteria

71



Soton medium was used, with bacteria - Hottinger broth and with mushrooms
Saburo medims were used in the laboratory of Central Chemical Laboratory of
Medical Drugs of the Russian Chemical-Pharmaceutical Research Institute
(CCLMD-RCPRI) (Moscow).

Experimentally it was found that among the studied 1,4-(MIC-125-250
ug/ml) towards dermatophyte mushroom M. canis Tr. gypseum. The other
compounds in the studied concentrations had not enoudh activity on the growth of
bacteria and mushrooms.

Some synthesized compounds were tested for an anti-inflammatory activity
at the department of pharmacology and biochemistry of the first clinic of Tashkent
Academy of Medicine.

It has been shown that the synthesized derivatives of arylketo- and
carboxylic acids are low toxic compounds and on a model of aseptic arthritis
caused by formalin, these preparations in the tested dozes have showed certain
anti-inflammatory effect which was expressed by reduction of intensity of
development of paw hypostasis in rats. Thus, the preparations rendered more
expressed effect in dozes of 100 and 200 mg/kg.

Among the synthesized derivatives of arylketo- and carboxylic acids
preparations bisulphite derivatives of potassium salts of phenylglyoxylic acid
(XXX), thiosemicarbazone potassium salts of phenylglyoxylic acid (XXIX),
triazolic compound of bis-ether of 2,4-dichlorobenzoic acid (XXXI) under the
name of dichlotazol and triazol compound of mono-ether of 2,4-dichlorobenzoic
acid (XXXII) have been discovered. Comparative anti-inflammatory activities of
the indicated compounds were 1.5 — 2.0 times higher than the known anti-
inflammatory preparation of butadion and were approximately in the same level
with indomethacin, having rather low toxicity (LDso = 2200-3500 mg/kg).

The compound XXXI - 1-phenyl-4,5-bis-(2,4-dichlorobenzoyloxymethyl)-
1,2,3-triazol (dichlotazol) has been selected among the synthesized compounds for
the profound studying of its pharmacological properties.

By investigation of anti-inflammatory properties of dichlotazol preparation it
was found that under its influence the expressed oppression of formalin
inflammation is observed. So, if in the rats of a control group the average growth
in volume of foot was equal to 81.8%, in animals obtained the preparation, this
parameter in a doze of 10 mg/kg was 65.12% and in dozes of 25 and 50 mg/kg
49.05 and 31.48%, respectively. In these cases the anti-inflammatory effect of
dichlotazol was equal to 20.3 (p <0.05), 40 and 61.5%, respectively. At the same
time the anti-inflammatory effect of butadion was 28.9%.

The expressed anti-inflammatory action of dichlotazol was marked in the
study of its influence on the development of edema, caused by histamine,
serotonin, dextran, and carragenin.

Dichlotazol is low-toxic compound (LDso = 3500mg/kg), in comparison
with known anti-inflammatory preparations such as voltaren (LDso=370mg/kg),
indometacin (LDso = 47mg/kg) and butadion (LDso = 430mg/kg).
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Development of a quantitative determination method of dichlotazol

in the substance and pharmacopeial article draft (PAD)

For the quality control of producing the final product quantitative
spectrophotometric determination method of dichlotazol in the substance has been
developed.

The method is based on comparison of optical density of alcoholic solution
of a certain concentration of dichlotazol substance with optical density of ethyl
alcohol and finding the amount of dichlotazol in the substance according to
previously constructed calibration curve.

The PAD is executed on the basis of five laboratory series data of analyses
of dichlotazol substance (PAD-42Uz-0355 from 29.09.2000 y.).

Development of the experimental-industrial regulation of obtaining
dichlotazol preparation

To compose an experimental-industrial regulation on the created installation
of experimental-industrial plant of UzCPRI, the apparatus scheme of which
displayed in figure 2, series of experiments have been carried out (regulation Nel0
from 30.11.2002 y.).

Fig. 2. The apparatus scheme for obtaining of dichlotazol preparation:

1,7,15 - reactors; 2,4,6,10,14,16,17,23 - dosimeter; 5,12,21 - filters;
9,13,20,22 - collectors; 3,8,11,18,19 - refrigerators; 24 — drying electrical
cabinet; 2 - scales.

Finding the optimum composition of an ointment base and development

the technology for obtaining of 3% dichlotazol ointment

In development of an ointment chemically stable and indifferent vaseline
was decided to be used as a hydrocarbonic base . It does not burn, unlike fats does
not saponify and it is not a nutrition for microorganisms. Owing to the aforesaid,
vaseline ointments are well kept for a long time, do not irritate a mucous
membrane and skin.

Right at the beginning of the work on preparation of the ointment, the
compatibility of the dichlotazol preparation with vaseline was checked. According
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to the results of investigation it was found that dichlotazol is compatible with
vaseline and the most successful ointment of dichlotazol is 3% ointment in
vaseline.

For 3%- dichlotazol ointment a temporary pharmacopeial article has been
developed and approved (PAD-42Uz-0356 from 29.09.2000 y.).

Creation of an experimental-industrial installation for the production of

3% dichlotazol ointment

For industrial application of dichlotazol preparation the experimental-
industrial installation has been created on the experimental-industrial allotment of
UzCPRI.

On the created installation all parameters of the technological process were
fulfilled and on the basis of obtained data the experimental-industrial regulation for
the production of 3% dichlotazol ointment was compiled (regulation Nel7 from
04.10.2007 y.).

Clinical trials of dichlotazol preparation

5 kg of dichlotazol preparation in the form of 3% ointment in 30g was given
to three clinics for tests. The ointment has successfully passed the clinical trial tests
and recommended by the Pharmacological Committee for medical application as
an external nonsteroid anti-inflammatory drug for the treatment of inflammatory
diseases of female genital organs with nonvenereologic etiology. The Registration
certificate Ne 014-00 of October 6, 2000, protocol Ne 523 MH RUz.

In the fourth chapter of the dissertation the research methods and results of
the physico-chemical analyses of the obtained products are stated.

The structures of synthesized compounds were confirmed by IR-, NMR,
mass-spectroscopic methods and X-ray analysis.

The test reports and implementations of the obtained preparations,
resolutions of the State Chemistry Committee and the Ministry of Health of the
Republic of Uzbekistan, title pages of the developed technological regulations and
Temporary Pharmacopeia (TPh) as well as copies of IR-, NMR and mass-
spectroscopic data are given in the appendix.

CONCLUSION

1. As a result of oxidation research of 1,3- and 1,4-diethylbenzenes and their
mixture, 1,3- and 1,4-methylethylbenzenes, 1,2,3,5- and 1,2,4,5-tetracthylbenzenes
by potassium permanganate solutions in an alkaline medium were revealed
regularity of the process depending on temperature, concentration of an oxidizer,
duration on a final yield of benzeneketocarboxylic acids.

2. It was found that oxidation of diethylbenzenes to benzenedicarboxylic
acids goes through the formation of benzenediketodicarboxylic and
benzenemonoketodicarboxylic acids. In case of oxidation of tetraethylbenzenes the
mixture of  benzenetetraketotetracarboxylic,  benzenetriketotetracarboxylic,
benzenediketotetracarboxylic, benzenemonoketotetracarboxylic and benzenetetra-
carboxylic acids are formed.

3. Methods of separation of the mixture of benzeneketodicarboxylic acids
were developed and the individual isomers of 1,3- and 1,4-benzenemonoketo-
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dicarboxylic, 1,3- and 1,4-benzenediketodicarboxylic acids were isolated for the
first time from the products of dialkilbenzenes oxidation. Physical and chemical
properties of the isolated compounds have been determined.

4. Kinetics of decomposition of benzenediketodicarboxylic and
benzenemonoketodicarboxylic acids in nitrogen and oxygen current has been
investigated and on the basis of comparison of these reactions rate constants the
scheme of behavior of oxidation reaction of diethylbenzenes has been proposed.

5. 45 derivatives of 1,3- and 1,4-benzenediketodicarboxylic and 1,3- and
1,4-benzenemonoketodicarboxylic acids have been synthesized for the first time
and their structures have been elucidated using the modern physical and chemical
methods of investigations (IR-, NMR, mass-spectroscopy and X-ray analysis)

6. Among the synthesized compounds were found substances possessing
anti-inflammatory, antimicrobial and growth stimulant properties and the
interrelations of these activities with their structures have been specified.

7. Preparation of Ketostim, an effective growth stimulant of cotton, allowing
to increase productivity of a raw-cotton by 10-15% was synthesized on the basis of
the mixture of benzeneketodicarboxylic acids. Economic effect from the usage of
Ketostim preparation in cotton-growing makes 150-250 thousand sums per hectare.

8. The technology for the production of Ketostim preparation has been
developed and created an experimental-industrial installation in the experimental
plant of UzCPRI and all the necessary reference documents have been made.
Ketostim preparation has passed the State tests and by the Decision of the
Presidium of the State Chemistry Committee of RUz it has been included into the
list of licensed preparations for use as a biostimulant in presowing treatment of
cotton seeds.

9. Optimum conditions for carrying out of the process of etherification of
2,4-dichlorobenzoic acid with 2-butynediol-1,4 depending on a ratio of the
catalyst, solvent and duration of reaction have been found. It has been shown that
2,4-dichlorobenzoyloxybutyne-2-o0l-4 has also been formed alongside with 1,4-bis-
(2,4-dichlorobenzoyloxy)-butyne-2. The methods of isolation of 1,4-bis-(2,4-
dichlorobenzoyloxy)-butyne-2 from the mixture of ethers have been developed.
The process of 1,3-dipolar cyclocombination of phenylazide with 1,4-bis-(2,4-
dichlorobenzoyloxy)-butyne-2 has been investigated and the optimum conditions
of reaction behavior with the formation of 1-phenyl-4,5-bis-(2,4-
dichlorobenzoyloxymethyl)-1,2,3-triazol (dichlotazol), with an output of 85.5 %
have been found and on the basis of the carried out investigations the
experimental-industrial technological regulations have been compiled.

10. Drug forms of an anti-inflammatory dichlotazol preparation in the form
of 3% ointment and tablets in 0.025 g have been developed and the experimental-
industrial technological regulation and TPA for the production of ointment have
been made. On the basis of the carried out clinical investigations the dichlotazol
preparation in the form of 3% ointment was permitted by the Quality Control
Bureau of Medicinal Drugs and Medical Techniques (QCBMD and MT) of the
MH RUz for medical application as an anti-inflammatory drug for use in the
gynecologic practice.
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