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Kupum (10KTOpJIMK quccepTannsici AHHOTAUMUSICH)

JAuccepranus MaB3yCHHHUHI J0J13ap0JIMTH Ba 3apypaTu. XO3UPrH KyHJa
OpraHuK OMpPUKMAJIADHUHT BUHHWJI XOCWJIalapyu KUME caHOaTHJa, UKTUCOIUETNA,
KMMMaTO0axo MOHOMEpJap Ba SIpUM Tal€p MaxcyloTiap cudaTuga KeHI MUKEcIa
KYJUIaHUJIMOKJA. YHJaH Tallkapu OyHIall MojajanapiaH Maxcyc XYCYCHUSTIH
noyMMepiap, copOeHTiap, WHCEeKTULUIIap, OYEKiIap, NUTMEHTIAp, JTOPUBOP
npenapariap, Goroce3rup Marepuamiap, OMoONOruK (Haona mMoajanap, IUIyHUHTIEK
paHriu Ii€HKanzap, IIACTUKIAP, TYPIU METAJJI HOHJIAPUHU aHUKJIAIla aHATUTHK
peareHtiap cudaTtuaa, TepMOCTAOMIIIIOBUM TOJIajlap OJuIIa xam Goiiananuiaim.

bab3n Oup TUAPOKCHI TypyXW TYyTraH XajiKaiud OMpHUKMAalapHU, aleTUJIeH
COUpPTIApU Ba JAWOJUIAPMHUHT OJJUN Ba Mypakkad »QUpIApUHU CUHTE3
KWIMIITHUHT TYpJIM yCyJJIapu MablyM. bynap nuuaa sHr kyn KyJUlaHWJIaguraH Ba
Kyldal ycymnapaaH Oupu—TapkuOujga THIPOKCHI TypyXH TYTraH OpraHuk
OoupukManapuu (cnuptiap, ¢eHoap, KapOOH KHcCJIOTajap Ba OoIIKaap)
aleTUICH UIITUPOKKUIA OUp OOCKUYIN BUHMILIAII PEAKIUACUTIUD.

MabiyMKH, THUAPOKCUI TYPYXH TYTraH OpraHUK OWpPUKMaNapHU BUHUI
sbupnapu Kopu OocuMIa aleTWiIeH €KUM MOHOAJIMAIIMHTaH —aleTUIeH
Oupukmanapu OujaH BUHMWIIJIAII PeaKIusjIapy HATHKacuaa eTapianda I0KOpU YHYM
Oownan cuHTe3 KuinHaau. lyHu Tabkuanam kepakku, OyHaai xapaéHiapHu 0110
Ooopuil yuyH kameéo, kumMarbaxo amnmnapatiap tanad kuinHaau. KOxopu 6ocumaa
alleTWIEH Ba YHUHI XOCHWJIajapu IMOPTJIOBYaH Ba EHYBUAaH Xoccajapra jira
Oynrannuru TyQainu TexXHHKa XaB()CHU3IUTHra XaM KaThbUH pUOSl KWIMII Tajnad
ATUIIA]IN.

Cyurru ¥wiapaa OpraHdk cuHTe3la (aoia  BOJOPOA AaTOMU  TYTraH
MOJJIaJlapHU aleTUIeH OupHKMaiapu MIITHPOKHJA BUHWUIALIAA FOKOPU acociu
CUCTEMaJlapHU KYJUIaHWIUIIUIra To0opa KU3uKuIl optud 6opmoxaa. Katanuzatop-
SPUTYBYM CHUCTEMACHUHUHI MYXHMM pOJM IIYHJAKH, UKKA €KUM OMp Heua acoc
XO0CCaJIM KOMIOHEHTJIAPHUHT CUCTEMAa/la CUHEPTHUK XYCYCHUSITH METaJlJI MOHJIApUHU
XOKMHUM KOMILJIEKC KaTUOHTa YTHUINM, 3apsUIapHUHT JEJIOKAIAHUIIN OpKajiu
AHUOHJIAPHUHT ACOCIIMITMHU KECKUH OIIUPAJIH.

AueTuieH cHOupTiapy Ba AUOUIApU, aWpuUM TUIAPOKCHII TYpyXH TYyTraH
XaJKaJld  OMpPUKMaTApHUBUHWIIAII PEAKUUSTIApH, IIYHUHTACK Oy >kKapaéHiapHU
TEXHOJIOTUK TapaMmeTpiapu TYnuK ypranwimarad. LLlyHuHr yuyH ynapHu Typiu
TabuaT/IM KaTalu3aTtopiap, OPraHuK SPUTYBUWIAP, YJIAPHUHT apajaliMallapu
UIITUPOKHJIA Ba IOKOPH acOCIM MYXUT/AA BUHWJUIAL pEaKlUMsUIApUHU YpraHul
3aMOHAaBHI OpraHUK KUMEHMHT MYXHMM Ba 10J13ap0 Bazudanapuaan xucobiaHaau.

V36exucron Pecriy6mukacu ITpesunentnruur2006 iwn 31 smBapmarn ITK-
272-con  «Kunuiok Xy»Kanuru YCUMIMKIAPUHA XUMOS KWIHIL, KUMEBHUI
npenapariap OwiaH  TabMUHJAI  TU3UMUHU  TAaKOMWUIAITHUPHIL — Yopa-
TagOoupIapu» TYFPUCUIATH Kapopuaa OenruiiaHraH BasudaiapHU Xajd JTHUILIA
yily nuccepTaius Ui Xu3MaT KUiIaiu.

TaankuKoTHUHTr pecnyOjnka ¢aH Ba TeXHOJOTUSJIAPH PHBOXKJIAHMIIN-
HHHT YCTYBOp iyHanumuiapura Goramkaurd. Jluccepranms —Y36eKHCTOH
Pecniybnukacu ¢an Ba TexHonorusuiap puBoiaIaHUIIUHUHT OT-O3  «Kumé,



ouonorus Ba meaunuHa» Ba UTJI-12-«Opranuk, HOOpraHuk, mojuMep Ba OoIlIKa
TaOuuil MaTepUaAJIIAPHUA OJIUIIHU SHIY TEXHOJOTUSIIApH» YCTYBOp HyHaIUnuiapura
MOC paBHIIJIa Oakapuira.

JluccepTauMssHUHT MaB3ycH OVHH4Ya XOPMKMHA MIMHH TaaKHKOTJIap
mapxu. J[yHEHMHI €Takyu WIMUN MapKazjlapy Ba OJMHI TabJIMM Myaccacajapuia,
xymnagadn Poccus @annmap Axagemuscu CuOup OYJIMMHUHMHT  OpPraHHUK
KUME,KMHETUKA Ba EHUII )apa¢Hllapu MHCTUTYTiapu, ['yOkuH Homuuaru Poccus
naBiatr yHuBepcuteTd, Kakatus yHuBepcuretd (XunauctoH), KoeHTpu
yauBepcutetu (bytok bpurtanus), Anukanta yausepcutetu (Mcnanus), Tokoxy Ba
Toxno texHonmoruk wuHcTUTyTIapu (Anonus) Ba I[llanxait opranuk Kumé
WHCTUTYTIapuAa (XuUToW) areTwieH KUMECH coxacu Oyiimya wuiIMHii-amainit
TaJKUKOTIap 0JM0 OOpUIMOK/IA.

['erepoaTtoM TyTraH, (pyHKIMOHAN TYpyXJIM alETHIEH XOCWJIalapu CHHTE3
KWINHIaH XaMmJa TY3UJqUIIM Ba Xoccanapu aHukinaHrad(Mpkyrck kumé
WHCTUTYTH); alleTWIEH OWpUKMajapyd BHUHUJ XOCHUJANapu CHUHTE3 KWJIMHIaH
(I'yOxun HOMuaru Poccust jaBinaT yHUBEpCUTETH ); allETUIICH CIIUPTIapU CENEKTHUB
ruaporenyanrad  (AJMKaHTa  YHUBEPCUTETH); alleTWIEH OWpUKMallapuHU
HSHAHTUOMEpJIapy CUHTE3U amaira omupwirad (TOKoXy YHUBEPCUTETH); TEPMUHAT
anetwiennap peakuusicu (Illanxaii opranuk kKMME MHCTUTYTH) 0MO OOpHIIraH Ba
UIU1ad YMKapUIIra Tag0uK KUJIMHTaH.

X03upru nanuTaa aleTusieH CIUpTIapy BUHUI 3PUpIapUHU CUHTE3 KWJIHII Ba
yJIapHU OJUII TEXHOJOTUSCUHU MIUIA0 YUKUII, alleTUICH OMpUKMajJapyuHU CUHTE3
KWJIMII XaMmJa XOCCaJapuHU aHMKIAMOVHnYa yCcTyBOp HYyHanmumnuiapaa WIMHA
TaIKUKOT UIIapHU OJU0 OOpUIMOK/IA.

MyaMMOHHUHI  YpPraHWITaHJIUK  JapaKacu. AuertniieH KUMECHU
puBoxnannmuna Y36ekucronga @.K.KypGanos, T.C.Cupmubaes, JI.FOcymos,
A.I''MaxcymoB, K.M.AxmepoB, A.MkpomoB, b.®.MyxuaauHOBIApHUHT WIMUN
unuiapu, ayHé wmukuécupa sca  b.A.Tpodumon, O.H.Temxun, P.M.Dnun,
JLBb.@umep, N.JIL.Kotngpesckuii, A.A.lletpoB, b.I'yces, A.B.lllenkynos, Ilapy
Pam Ilao, JI.IlanuBHuKa, Hoko Smamoro, buao Kuanr kabu oluMIapHUHT UIMUN
TaJKUKOTIapHU aJIOXUAa YPUH TYTMOK/A.

Xo3upru naitna ymoly coxaia JOpUBOp Ipenapariap CUHTE3 KWJIMHMOKIA,
yJIapHUHT OMOJIOTMK XaMJa MUKPOOHMOJIOTHK XOcCcajapyd aHMKJIAHMOKAA Ba SPUM
YTKa3ru4jayu MaTepuajiap OJIMHMOKIA.

ApoMaTuK aleTWIieH CIOUpTIapu Ba yJapHU BUHWI 3duprapuHu artMocdepa
00CHMH/Ia OJIMII IIAPOUTHHU ONTUMAIUIAIITUPHUIL, TEXHOJOTUACUHH UIILIA0 YHMKUII
Ba MaT€MAaTUK MOJICJUTAIITUPUIN OYilnda uaMuid uuuiap oJiud GOpUIMOKAA.

J{uccepranmus MaB3yCMHHMHI JUCCePTALUA 0aKAPUIAETIAH OJIMI TabJIUM
MyaccacACHHHHT MIMMIi-TAIKHKOT WILIADH GMIAH GOFIMKININ Y30eKHCTOH
Mumuii  yHuBepcuTeTuAa Oakapwiran «AUETWIEH Ba YHUHI XOCWJIAJIApUHU
KapOOHMWJI OMpUKMaJiap Ba aKpUJIOHUTPWII OMJIaH PEAKIUSICU OPKAIH SIHTU OpTraHUK
MOJJIaNIapHU  KaTaIUTHK CHUHTE3W JKapa€HWHU Taakuk Kuauuy (5O.2.11.2.
Ne01970006222, 1995-1999 iiii.), «deHoN Ba YHUHI XOCWJIaJIapyd acocuia SHTU
BUHUJ OMPUKMAIAPCUHTE3UHUHT caMapaiu yCcylnuHu uiiad wukum» (I'paHT
Ne21/99, 1999-2001 iiit.), « AMUHIIAp acOCH/Ia SHTYM BUHUJ OMpUKMaiap CUHTE3H Ba
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ylIapHU KYJaHuiaui coxanapuuu wanann (Ipant 19/2000 Ne 01.200010392,
2000-2002 i), «HedTter caHoaTtm KyBypiapu (TeMHp Ba NOYIaTad HEPTH
ombOopiapu) OakTepuan KOppO3USICH Ba yHU OJAMHU osuin iymmapum(DA-A6-
T026, 2009-2011 iiit.), «Kopposusira kapiid SHTH aBioj OWOLMIJIAPUHU
TEeXHONOTMACHHM WIIA6 uukapum Ba  «Y30ekHedreras» MXK HedTsb
KOpXOHaNapuja caHoaT-Taxkpuba cuHoBugaH yTkazumny (['pant KA6-001, 2012-
2014 iiii.) dynraMeHTal Ba aMalluid TpaHTiIapuaa Y3 aKCUHU TOITaH.

TaagKMKOTHUHI MaKcaaW aleTWIECH CHHUpPTIapu Ba JIHUOJUIAPH, THUAPOKCHI
TYpyXU TyTTaH apuM XaJKaiu OupukManap, HeTh KHCIOTAJIApUHU alleTUIIEH Ba
YHUHI XOCHWJIajapu OuWjaH BHUHWJUIAI >KapaéHIapUHU ONTUMAJUIAIITUPHIL Ba
TEXHOJIOTUACUHHU SIpaTULIAH NOOpaT.

MakcagHu amanra OWIMPUII Y4YyH KyHUJIard TAAKHKOT Ba3u(anapu
OakapwIIn:

TaHJIaHTaH  adddaTuKk  aleTWIeH  COupTiIapuBa  AWoUlapu,  (QeHon
BayHUHTXOCWJIAJIapH, JAroXWiWH, HE(PTh KHUCIOTATAPUHUALECTUIIEH HIITUPOKUAA
KOH-IMCO wxkopu acocid cucteMacuaa arMmocdepadocuMugakaTaIuTUK
BUHUJUIAII PEaKUUACUHYN TU3UMIIH TaIKUK KHJIULL;

TaHnaHran opranuk  Oupukmanapuu KOH-JIMCO  wokopu acocnu
cuctemacuga, arMmocdepa OocuMuia TOMOT€H- Ba TE€TEPOreH-KaTaUTUK
BUHWJUIAI, CHUHTE3 KWJIMHTaH BUHWJIOMPHUKMAJap YHyMUTa KaTalu3aTtopliap
TabuaTH Ba MHKAOPH, OPraHUK SPUTYBUWIAp TaOWaTH, XapopaT Ba peakius
JABOMUIINIY TabCUPJIAPUHU YPraHMUIIL;

OJIMHTaH OpraHuK OupuKManmapHu armocdepa OocumMuza BUHUIUIALIL
peakusicuia KOH-IMCO rokopu acociii CUICTEMAaCHHHUHT POJIMHU KYypCaTULI;

om0 OopuiraH peakUUsJIApHUHT KHUHETHUKACMHU YpraHuil Ba Xap Oup
aNoxXyaa BUHWIUIAINI kKapa€HU y4yH (aoJUIaHUII SHEPTHsUIAPUHUHT KUHMaTIapUHU
XUCOo0JIaI;

TaHJaHTaH MOJJajiap Ba YJapHUHI BHHHWJI XOCWUJIAPUHHM KBAaHT-KUMEBUU Ba
MOJIEKYJISIp-IMHAMMK XMCOOJIalll XaM/ia yJIapHu BUHHWIUIAI KapaéHUHU MaTEMaTUK
MO/IeIIIAIITUPHILI;

IOKOpUJa KEATUPWIraH OWpUKMaTapHU aleTWieH OWIlaH KaTaluTHK
peakuusIcH HaTHXKacuJa CUHTE3 KUJIMHTaH BUHUIOMPHUKMAJApHU XOCHUJ OYIIHII
MEXaHU3MUHU TaKJIU(] KUITHIILL;

OyTtun-3-o51-2, TekcuH-3-nuona-2,5,1-benmn-3-metunoyrun-1-on-3 Ba 1-
beHun-3-MeTuIneHTHH-1-01-3 BUHWI 3upiapuHu 1ePOoIuaHTIUK (aoJITUTHHH;
1-penun-3-metmniOytun-1-o1-3  Ba  1-deHun-3-MeTWINEHTUH-1-011-3  BUHUI
3QUpIApUHU  METAT CHUpPTIapu OHOKOPpO3UsACHra Kaplll HHTUOUTOPIIHK
XOccaJapuHM TaJIKUK KUIIALI;

OyTuH-3-01-2, reKkcuH-3-auoin-2,5,1-penun-3-metmnoyTun-1-oiu-3 Ba
yIAPHUHT BUHWI 3(PUpIapu CHHTE3MHU TEXHOJOTUACUHU UIUTA0 YUKHUILL.

TaagKMKOTHUHI 00BEKTH AaleTUJIEH CHOUPTIApU Ba AUOUIApH, aWpuUM
TUAPOKCUI TYPYXH TYTraH IUKIWK OupuKManap, HeTh KHClIOTanapy, MIYHUHTACK
UIIKOpJIAap aCOCUJAru IOKOPH acOCIH KaTaau3aTtopiapaad uoopar.

TaagKMKOTHUHI TNpeAMeTH JIUMETWIITUHUIKAPOUHON, METHIITHIITUHUI-
KapOUHOJ, |-3THHWINHMKIOTEKCAHON, METWI(ESHUIITUHUIKApOUHOJ,  (EeHo,



Kpe30Ju1ap, SHAHT, MeJaproH, HUKIOreKCaHKapOOH KUCIOTaJapu acoCUAaru BUHUI
sa¢upnapu Ba KOH-JIMCO roxopu acociu cucTeMacu Xuco0JIaHaIu.

TaankukoTHUHr ycyuiapu. Kumésuil, (uU3MK-KUMEBUN, TEXHOJOTHUK Ba
3aMOHaBUW KOMIBIOTEP IACTYypiapH.

TagKNKOTHUHT MIIMUI SHTWIMIM Kyduaarmiapian uoopar:

aleTWICH CIOUPTIApU Ba AUOJUIapUHM, (EHOJ Ba YHUHI aipuM XOCHJallapw,
JArOXWJIMH, HAHT, TEJAPrOH Ba IMKJIOTEKCAaHKApOOH KHUCIOTaJapHU aleTUJIeH
UIITHPOKHJIa aTMOcepa O0CUMHU/Ia BUHUI XOCUIaJIapy CUHTE3 KWUJIMHTaH;

KOH-IMCO 1okopu acocau CUCTEMAacMHHUHI  TaHJAHraH  OpPraHUK
OMpUKMaNTapHU BUHWUIAIIIATH aXaMUSTH KYpCaTUiIraH;

apoMaTUK aleTWIeH CIHUPTIapu Ba YJIApHUHT BUHWI 3QupiapuHuda3oBuii
TY3WIHIIH, MOJIEKYJIajap/ia 3JeKTPOH 3UWIMKHUHT TAKCUMIIAHUIINA KBAHT-KUMEBUIN
Ba MOJIEKYJISIp-AMHAMHUK XHcoOnaliap OpKajlu aHUKJIAHTaH, BUHWLIAII >Kapa&Hu
MaTeMaTUK MOJEJUIAIITUPUIITaH;

OyTuH-3-011-2, TekcuH-3-guon-2,5, 1-penmn-3-metundyrun-1-on-3 Ba 1-
beHun-3-MeTuIneHTHH-1-011-3 BUHWA 3QupiapuHu AedOoNUaHTINK (paoyury, 1-
¢benun-3-metunOytun-1-on-3  Ba  1-peHms-3-MeTWITNIEHTUH-1-0/1-3 ~ BUHUI
>QUpIApUHU  METAT CHpPTIapu OHOKOPpO3UsACHra Kaplll HHTUOUTOPIIMK
XOccaJlapy aHUKJIAHTaH;

apoMaTWK alEeTUJIEH CNHUPTIAPUHUHT BUHUI S(QUpIApUHU CUHTE3 KHJIMII
TEXHOJIOTUACH UIITA0 YUKUIITaH.

TagKNKOTHUHT aMaJInil HATHIKACHU Kyluaaruiapjaan noopar:

(daon BOAOPO aTOMHU TyTraH OMpUKManapHu atMochepa OocuMua areTuieH
UIITUPOKH]Ia BUHWUTAIIHUHT YCYJIW Ba HAa3apui TylIyHYaJIapy UILUIA0 YUKUITaH;

OyTtun-3-o51-2, TrekcuH-3-nuon-2,5, 1-penun-3-mermwnOytun-1-o1-3  Ba
1-pennn-3-mMeTunmnenTun-1-01-3 BUHMWI 3¢upiapuHu 1edoNUaHTIUK (HaoJIIUTH,
1-pennn-3-metunoytun-1-o1-3  Ba  1-peHmn-3-MeTHINEHTUH-1-01-3  BUHUI
a(UpIaApUHU METAT CUPTIIapyu OMOKOPPO3UsACUTa KapII HHTHOUTOPINKXOCcallapu
aHUKJAHTaH Ba SPUM CaHOAT MHMKECHIA KEHI YpraHullra TaBCHUs OSTUJITaH
(06.01.2009 #iungaru ganogaTHOMA);

OyTuH-3-011-2 Ba  TEKCUH-3-AUO0N-2,5 MOJJalapuHU  MIIA0YHUKAPHUILI
TexHosorusicu spatunrad Ba «HaBomazor» AJKna cHHOBIAH yTKa3wiran Ba
yllapHU HIIa0 YUMKAPUITHUHT Martepuan OanaHciapu xucobOmnanran (01.02.2009
WHIIIard 1aJIojJaTHOMA);

1-penun-3-metunOyTun-1-o1-3 Ba  yHMHr BUHWI dSdupuHH  UNUIA0
YUKAPUIIHUHT TEXHOJOTUK pErjJaMeHTH Ba 2,5-AMBUHUIOKCUTEKCUH-3 HUHT
TeXHUK Imapoutu spatwirad (25.08.2009 #mnnaru TP) Ba umna® uukapuiira
KYJutaHWIra («JIeKTPOKUME3aABOI V36exucron-Ilanama Kymma xopxonacu
aKUMANOpIMK  >kamusaTH  Ba  «HaBomazor»  akuMAmOpiIMK  KaMHSTH
MabJIyMOTHOMAJIAPH ).

TaagKuKOT HATHXKAJAPUHUHT HINOHWIWJIMIM. ['OMOTeH- Ba TeTeporeH-
KaTaJlUTUK CUHTE3 yCyJnMJa OJIMHraH Taxpuda Hatmwxkanapu [IMP-, UK- Ba -macc
CIIEKTPOCKONMS,  DJIEMEHT  aHallu3M, Ta3-CyIOKJIMK Ba  IONKa  KaTjiam
xpomatorpadusnapu, STAT nactypuHuHT KBaHT-KuMEBHM PM3 spum smmupux



yCyJulapu OpKajiu MCOOTJIaHTaH, IIYHUHIJIEK OJIMHTaH HATHXKaJapHU MaTEeMaTHK
KaiiTa “iutam KuimMaT Taxkpuba KuiiMaTura MOCJIUTH KYpcaTuiraH.

TagKUKOT HATHKAJTAPUHMHI WIMUA Ba aMajauid axamusaTu. MHuHT
WIMHUH ~ axaMusiTd:  JIUMETWIDTUHUIKAPOMHON,  METWIITHIATUHUIKAPOUHOI,
ATUHWILHMKIOTEKCAHON, |-MeTUI(QEHUIITUHWIKAPOUHONI acoCUAaru aueTusIeH
COUpTIapu Ba JUOJJIApH, (EeHoJs, Kpe3oylap, SHAHT, TEJaproH  Ba
IUKJIOTeKCaHKapOoH kuciotanapuu armocdepa 6ocumuna KOH-IAMCO roxopu
acociii CUCTEMaJia BUHUJUIAII PeakUUsJIapUHI KOHYHUSITIIAPU KYpCcaTUITraH.

bytun-3-on-2, rexkcun-3-guon-2,5, 1-denun-3-metunOytun-1-omn-3 Ba 1-
beHun-3-MeTuIneHTHH-1-011-3 BUHWA 3QupiapuHu AedOoNUaHTIUK (paoyury, 1-
benmn-3-metunOytun-1-on-3  Ba  1-penun-3-merwineHTuH-1-01-3  BUHUI
s¢upnapuHd HePTh-ra3 CaHOATH METAl KOHCTPYKUIUSIapU OHOKOppO3UsicUTa
KapIIM UHTHOUTOPIIMK XOCcalapy IOKOPH dKAHIUTHU aHUKJIAHTaH Ba yJap OMOJOTHUK
dhaon npenapatiap cudaruaa dhorgasaHuIra TAAOUK STUITAH.

TaagKHMKOT HATHKAJIAPUHUHI JKOPMA KHJIMHHMINH. AIETWIEH Ba CHpKa
anpaeruauaal OyTUH-3-051-2, T€KCUH-3-Au0J-2,5 Ba ylapHU BUHWI >Qupiapu
CUHTE3U TEXHOJOTHSCU SpaTWIraH Ba UILIA0 yMkapuira >kopuil kuiauHran (TP-
12-08 KXXT 2008 iun 30 gexabpp, 2009 iun 6 suBapp Ba 11 maptaaru
nanonatHoManap). byTuH-3-o1-2  YCUMIIMK YCUIIMHM OOIIKAPYBYM Ipenapat
cudaruga, reKCuH-3-110a-2,5 Ba yHUHT BUHWI 3¢upnapu aedonuant cudaruaa
KymutaHuino, dwmra 570 wmuH.  gaH optuk cod  doima  Gepmokia
(«InekTpokuME3aBoy  Y30ekucToH-Ilanama KyIIMa KOPXOHACH AKIMSIOPINK
wamusitd 321-commmm 2015 ¥un 16 utons Ba Ba «HaBomazor» akuusgopivik
xamusatu 03/4545-connu 2015 iun 16 uroH1aru MabIyMOTHOMAJApH).

TaakuKoOT HATHKAJTAPUHUHT  anpolaummsicu. JlMccepTalusUIIMHUHT
HaTWXKalapu Typiau Xankapo Ba PecnyOnuka wiMuil —aHXyMmaHiapuaa:
«International workshop on biotechnology commercialization and security»
Xankapo koHpepenuusicu (Tomkent, 2003.); «buonornuecku aKTHUBHBIE
MOJUMEpBl: CMHTE3, CBOWCTBA M HpUMEHEHHe» Fm  omumiaap Xankapo
koHpepenmusacu (Tomkent, 2003); «XVII Ulusal kimya kongresi» Xankapo
koH(pepenuusicu (Kars-Turkiy, 2004); «bilikmi maman naspnay—3amaH TanaObD»
Xankapo peruoHan mimui-amanuii kondepenuusicu (Arakent-Kazaxcran, 2004);
«ISTIQLOL» Xankapo wunmuii-texuukaBuii koHpepenuuscu (Hasouit, 2006);
«Xumnueckast texuonoruss XT'07» Xankapo koHpepennusicu (Poccusi, Mockaa,
2007); V36ekucron muxpobuonoriap cbesnu (Tamkent, 2008); «CoBpeMeHHOE
COCTOSIHUE M TEpPCHEKTUBBl PA3BUTHSA AHAJUTHUYECKOM XUMUU B Y30€KUCTaHE»
Xankapo wimuii koHbepenuusicu (Tamkent, 2008); «CoBpeMeHHOE COCTOSTHUE U
MEPCHEeKTUBbl Pa3BUTUS AHAJIUTHYECKOM XUMUU B Y30€KHCTaHE», aKaJeMHUK
HI.T.TanunoBuunr 90 #wiuk rooOwieinra Oarumuianrad  Xajlkapo WIMHM
koH(pepenuuss (Tamxent, 2009); «Hedpts m raz OGU-2010» 14-Xankapo
koHpepenius (Tamkent, 2010); «CoBpeMeHHbIE TEXHUKA M TEXHOJIOTUU TOPHO-
METaJUTyprU4ecKOM OTpacid M NYyTH HMX pPa3BUTHA» XalKapo WIMHH-TEXHUK
koHpepenmusacu (Hapowit, 2010); «lIlepcriekTUBBI pa3BUTHUS TEXHUKU U
TEXHOJIOTUM U JIOCTH)KEHUS TOPHO-METaJUIyprHYeCcKOM OTpaciud 3a TOJbl
HE3aBUCUMOCTH Pecny6nuku VY30ekucrtan» Xankapo WIMHUM-TEXHUK



koHpepenmusacu (Haouit, 2011); kumé Ba kuMEBMU TexHoJorus Oyiinua II
Xankapo Kazorucron-Poccust kondepenmusicu (Kazaxcran, Kaparanma, 2012);
«Proceedings of Turin Polytechnical University in Tashkent» wunMwuit
KoH(pepeHIusIcHu (TomkeHT, 2012); «Karanutnueckue MPOLIECCHI
HedTenepepabOTKU, HEPTEXUMHUU U DKOJIOTUNY» XalIKapo MIMHUI KOH(EpEeHLHsICH
(HoBocubupck, 2013); «CoBpemeHHbIe TIpOOJEMbl M IMYTH  OCBOCHUS
He(TerazoBoro MoTeHluaga Heapy XalKapo WIMHN-TEXHUKaBUH KOH(EpEHIIHs
(Tamkent, 2013); «llepcrekTuBbl HayKd M TPOU3BOJCTBA XUMHUYECKOM
TEXHOJIOTUU B Y30ekucrane» Xankapo uiamuii koHdepenumsicu (HaBouii,2014);
«30JIb-TeJIb CHUHTE3 M HCCIEOBAaHUE HEOPraHMYECKUX COCAUHEHUM, TMOPHUIHBIX
(GyHKUMOHANBHBIX ~ MaTepuajgoB W  jucnepcHeix cucrem» Il Xankapo
koH(pepenuusicu (Poccus-Cy3nans, 2014); «AxryanbHble TpoOieMbl HAyKu H
texHuku-2014» VII Xankapo nnmuii-amanuii konpepenmusicu (Poccus-Yoda, 2014)
Ba PecnyOnuka wnmuii  koHdepenmusmapuaa (2003-2015 i#if.) Myxokama
KWJIMHTaH.

TaagKMKOT HATH:KAJIAPUHUHT YBJIOH KWJIMHMIIM. J[MccepTallussHUHT acOCUI
HaTrKanapu 71 WiMuil i, )xymiaagaH 2 Aapcivk, 38 WIMHIM Makosa, Xajakapo Ba
PecniyOniika uIMuR-TeXHUKaBUM KoH(epeHIMsuiapuaa 28 mabpy3a Te3ucilapu
cu(aTHIa YOI KWIMHTaH, 3 Y3P naTeHTH ouHraH.

JluccepTauMsAHUHT Xa:KMM Ba Ty3wiaummd. Jluccepranus KOMIIBIOTED
MatHuga 193 Gernan mbopat OYnub, 72 pacm Ba 86 kaJIBajlHU ¥3 MUMra oJjiaau
Xamja Kupuii, 5 ta OYiIuM Ba xyJsiocanapaaH udopat. YHIaH Talkapu agaduétiap
pyHXaTy Ba UIOBAJIAp KEATUPUIITAH.

J{uccepTauMsHUHT ACOCUIl Ma3MYHH

Kupum xkucMuga auccepranus TaIKUKOTHHHUHT TOJ3apOJIMTH, MaKcaad Ba
Bazu(dasapu acocnad OepuiaraH, MyaMMOHUHI VpTraHWITAHIWK Japa)acw,
OoOBeKTIapH, TAAKUKOT NPEeIMETH Ba YyCYJ/UIapU, XHUMOSra OJUM0 YMKUIAETraH
acocuyd macajanap, YJApHUHI WJIMUM Ba aMajdid  axaMUATH,0JIMHIaH
HATIDKAJAPHUHT WIMHN KUXATJaH SHTWINTH Ba TaTOWK KWJIMHHMIN XOJAaTH, CHHOB
HaTIDKaJapy Ba HAIIP KWIMHHMIN Japakacu KypcaTuiraH.

HucceprauusHuHr OupuHud 600U «Anmadmérnap mapxu. Opranumk
OMpPUKMAaJIapHH aleTHIeH OWIaH BHHMJLIAND 1e0 HOMJIAHAIW Ba BHHUJUIAMI
peakUUsIIApUHUHT aCOCUN KOHYHUSTIApHUra Ba KYJUIAHWIMIL cOoXallapura, QpeHom
Ba YHUHI XOCHWJIaJlapH, KapOOH KHCIOTanap BUHWI 3(UpPIIapu CHUHTE3UTa Xamjaa
BUHUJ OWUPUKMAIApHUHT XOCCalapyu Ba KYJUIAHWIUIIWIa Ouja anabuétiap
TaxJauinra OarunuiaHrad. BuHWI OWpUKMamapHUHT KYm coxalapjaa KeHT
KYJUIaHWUJIUIIM Ba TYpJIM YCyJUJlapJa CHUHTE3 KWIMHHUIIM, CaHoaT MHKECUIa
MYXUMJINTH KUXaTAaH TapkuOuaa ¢aol BOAOPOJ TyTraH MOC paBUILIArH
OMpUKMaNapHW aueTwieH OuilaH BHHWDIAII —YCYIM  J0J3ap0  SKaHIUTH
TabKUIJIAHTaH.

Wnvuii  amabué€tnapna BUHWI — OMPHUKMATapHUHT  KBAaHT-KUMEBUH  Ba
MOJICKYJISIp-IMHAMUAK XHUCOOHW, NIYHUHTJEK OpPraHuK OMpHUKMaIaApHWHT BUHUJIIAMI
Kapa€HUHM MaTeMaTHK MOJCIUTAITHPUIN XAKUJArd MabIyMOTIap MaBXKY[l
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AMACIIUTU KeATUpWIraH. MaTepuamiapHu TaxJIW1 KWIHII acOCHJIa JUccepTanusga
KYHUIraH MyaMMOHUHT J10/13apOJIUTY Ba MyXUMITUTH Oenruiad Oepuira.

HucceprauussHUHT UKKUHYM  000M «Tamkpuda kucm. bBomnanrny
MOAIAJIAP, BUHUJLJIAI YCYJIM, OJIMHTaH BUHWJI OMPUKMAJIAPHU aHAJIHU3 KUJIUII
Ba XOCCAJapUHH YypraHumn» 1e0 HOMJIaHMO, KaTaJu3aTopjapHM Taiépualn,
TOMOTeH Ba TIeTepOoreH  IapouTiapja BUHWUIANI peaKkUMsUIapUHU YTKA3UII
ycy/ulapura Ba CHUHT€3 KWIMHraH OWpPUKMaJapHUHT  CTPYKTypacu Ba
XYCYCUSTIApUHU TaXJIWJI KMJIUII METOIMKaiapura OaruiiaHraH.

JuccepTauussHUHT y9UHYU 600U «@Paos BOJOPO ATOMHU TYTraH OPraHHK
OMpUKMAaJIaDHM KATAJMTHUK BHHWLIAID Je0 HOMJIaHAIu Ba anudaTvk xamjaa
aleTWICH COUPTIApPUHM BUHWUIAIL pEaKUMsUIADUHU  CHUCTEMald  YpraHul
HaTWKaapu  Oaragcun  €putmwiran. Kporon — ampieruam, aumeroH  Ba
MeTWIPTUIKETOH acocuaa Dasopckuif, [pusbsip-Monuuy Ba auazoTupiamd
MeToaIapy €pllaMKjia apOMaTHK alleTUJIeH CIUPTIAPUHU CUHTE3 KUJIUII Ba yJIapHU
aleTWwIeH OwWwiIaH BHUHWDIAII OYilMya OJIMHTaH HaTHXajlap XamJa yJIapHUHT
TaxJWIH, (PEHOJI, Kpe30oJlap Ba JIATOXWIMHHHA BUHMI (QUPIAPUHU FOKOPU acOCIU
cucreMaga arMocdepa Oocumuaa BHHWI 3S(UpIapd CUHTE3UW HaTHXKaJIapH
KEJITUPUIITaH.

[lenapron, »HaHT Ba LMKJIOIEKCAaHKApOOH KHCIOTaJapUHU TIeTEPOreH
IapOUTAa BUHMI 3(PUpIApUHU CHUHTE3 KWIMII XOJAaTIapu MyXOKaMa KUJIMHTaH.
Kap6on kucioTaniapuHUHr BUHWI 3(Upiapd yHYMUra KaTaiau3aTrop TabuaTH Ba
Xapopar TabCUPUHM YpPraHUII HATHXKajJapH, IIYHUHTJAEK BUHUI MaxCyJIOTIapUHU
IOKOPH aCOCJIM CHCTEMA MIITHUPOKUAA aTMoc(epa OOCUMHIa CHHTE3UHUHT XyCYCUI
Ba YMYMHI KOHYHUSATIIAPU KEATUPUIITAH.

Anudatuk cnupTiap: NOpPONaHOd, H30IMNPOINAHOJ, OyTaHOJ,M300yTaHOI,
MEHTAaHOJ Ba M3OMNEHTAHOJHU TYpJAM OpraHuK dpUTyBUMJIapAa artMmocdepa
6ocumunia okopu acocnu KOH-DMCO cucremacuaaru BUHWILIAII >Kapa&HiIapu
CUCTEMAaJIM YpraHuiraH.

EKOH, DNCO )
FOH+HC=CH ] =R OHC=CH,
30-150° C

fyuga B=-CyHy ams0- CoHy -CyHgimmse- CyHy: -CsHy s mm30- CoH,

I-  Anudaruk CHUPTIIAPUHHA
BUHUJI a¢upnapu YHyMUTa
XapOPAaTHUHT TabCUPH:

l-nponun; 2-uzonponui; 3-OyTui;
4-n300yTun; S-ammi;, 6-M30 amMuil
CIIHPTH

5

YEYM,

\_;\'apcp 3T, -.C -

YPI‘aHI/IJII‘aH CIIMpTJIap BHHHUIIIAII pCaKnusra HucOaTaH Q)aommm 65'71711/1‘13
Kyﬁm{arn KaTOpHH TAallKWJI KWJIOH:
H30-C2H7>C3H7>H30-C4H9>C4H9>H30-C3P1 1>C3P1 1-

11



bab3n ammudatuxk cnuptiapHUHr GEHWIANCTWICH OWIaH IOKOPU acOCIH
cucremasiap (MOH-DMCO, MOH-DM®A) umTupokugara roMoreH-KaTaaTuTHK
peakiusIapyu TaaKUK KWJIWHTAH Ba YJIApHUHT 2-QeHUIBUHWI dPUpIapH XOCHI
OYNUIIY KYpCcaTUiraH:

R()H+CHEC© _MOH _r-o0-ca=cn @

OvHIoa: R= C4Hy ; CH; -CH -CH; ; -C7H;js

CH;,

Karanuzarop cudaruga Li, Na Ba K ruapoxcunnapu KyigaHWITaH, YyHKH
CHOUPTIAPHU BUHWUIAII IIAPOUTH KYWIM UIIKOpUM MyxuTHH Tasad kuiaau. DMCO,
DM®A Ba Gomika KyTOJIU 3pUTYBUYHIIAPU IIKOpIap OWiIaH 3pUTMaja FOKOPU acOCITH
CUCTEMaHU XOCWJI KWJIaH, SbHU YIAPHUHT aCOCIWINTYA Oup Heua KuiiMaTra omraiu.

AuerusieH Ba cupka anpaeruau PaBopckuil ycynu Oyinua peakiuscuja
KOHuunar nustun s¢upu cycnensuscuaa 0yTuH-3-01-2 CUHTE3W Ba YHU BUHMJUIAII
xapa€un  Ypranwirad. 1-XKaaBanma OyTWH-3-01-2  CHHTE3MHUHT  KHUHETHK
napamMeTpiaapyu KeITUPUITAH.

OnuHran HaTWwXagap acocuja >Kapa€HHUHT  (AOJUIaHUII  DHEPrUsicU
XMCOOJIAHTaH Ba YHUHT KuiMatu 42,3 Kk/MOJIra TEHTJIUTH aHUKJIaHTaH.

Tabkuayiam kepakku, afaOuéT MabIyMOTIapUra Kypa CnUpTIapHU BUHUJUIALI
acocaH alleTWJICHHUHI €KW CYIOJATUPYBUM (MHEPT Tra3) HUHT OKopu OocuMmuia
YyTKazunagu. DpuTyBUM cudatuga JTUMETUICYIb(MOKCUA KYIUIAHWIUIIN pPEaKIUs
OOpUIIMHM OCOHJIAIITUPAAM, SbHU KapaéHHU aTMmocdepa Oocumuza amanra
omnmuHU  TabMunnanau. Karanuzatop cudartuna KOH (anetunen cnuptu
maccacura Hucoaran 10 %) xymnanwirad. bynna Oouutanfuy aneTWIeH CHUPTU
TUAPOKCUI TYPYXH BOJOPOJM XMCOOUTa, acocaH OyTHUH-3-0J1-2 HUHT BUHWI 3(upu
XOCHJI OVnaau:

HC=C— CH— CH, + CH=CH—0,_ Hc=C—CH— CH,
| KOH |

XKapaén OopHIIMHM ONTUMAIAIITUPUII HATHKAJapu IIYHU KYpcaTaJuKH,
6y THH-3-011-2 BUHII 3GUpHHUHT Makcuman yaymu (55,1 % éxu 6,67 momns/n) 105°C
Xapopar, peakius 1aBOMUIINTY 5 coatna, peakius ypraya Te3TUTMHUHT MaKCUMal
kuitmati 3ca (13,67 %/coar) 105°C Ba peakiust JaBOMHIUIHTH 3 COaTaa Ky3aTHIIH.
XKapaéununr Qaomnanuin sHepruscu Kuitmatu sca 151,9 kx/mMonra TeHr.

yHUHTIEK, allETUIIEH Ba KPOTOH albJACTUINIaH CUHTE3 KHUJIMHIaH TeKCeH-4-
WH-1-051-3 HU BUHWIIAII PEAKIUACH XaM TaJAKUK KuiuHrad. Katanuzatop cudaruaa
KOH (amerunen cnuptu Maccacura Hucbatan 10%), sputyBum cudaruma sca
IUMETWICYIb(GOKCHU]T MUUIaTUiATaH. ByHna, acocaH THIpOKCWI rypyxujuard ¢aosn
BOJIOPOJI Xucooura peakiusi ketuiu Ba 31% yHym Ounan rekcen-4-uH-1-oi-3 HUHT
BUHUJ 3UPH XOCHIT OYIIUIIN aHUKJIAHH.
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1-Kansan
AlleTUIICH Ba CUPKa allbJIeTUIU peakiuscua OyTuH-3-01-2
CUHTE3UHUHT KUHETHUK MapamMeTpiaapu

Peaxkuus byrun-3-o1-2 PeakuussHUHT ypTaya TE3JIUIu:
JTABOMUMIIUTH, COAT yHYMH, % %lc ‘ MOJIB/JI C

Xapopar 10°C

1 4,0 4,0 0,016

6,0 3,0 0,012

3 7,0 2,0 0,009
Xapopar 5°C

| 13,0 13 0,052

2 17,0 8,5 0,034

3 22,0 7,3 0,029
Xapopar 0°C

1 32,0 32 0,128

2 37,0 18,5 0,074

3 45,0 15 0,060
Xapopar -5°C

1 40,0 40,0 0,160

55,8 27,9 0,112

3 64,4 21,5 0,086

T TT— (TT _ KOH T TT (T~ —
CHy CH=CH—CH—C=CH + HC=CH —> CHy CH=CH-CH-C=CH
OH O—CH=CH,

Xapoparauar 20-85 °C opamuFuma oumimy OuiaH rexceH-4-uH-10m-3 HHHT
BuHUI 3¢upu yuymu 11,0 man 31,0 % rava opTuim Ky3aTuiaaau, XapOpaTHUHT
sSHaJa KYTapWIMIIKA 3Ca MaxcyJIOT yHyMHTra canouil tabcup kypcataau. JKapaéu
KMHETUKAcu YpraHwiau, AppeHuyc ycyiauna (2-pacm) QaojutaHHII SHEPTUsICH
xucobnanau (109,4 kXK/momn).

4+IgW
A

2-Pacm. I'excen-4-nu-1-01-3
HU BUHWUIAII PEAKITUACHIA
lgWHunr 1/Tra OOFIUKIUTH

0:6—

024

022

T T T T
2,7 28 2:9 %0 1/T.103

Onunran rekceH-4-uH-1-o01-3 BuHUI >¢upunuHr ty3winmu UK- Ba [IMP-
CIIEKTPOCKOMNMS HATHWKaJapy acoOCUIa TaCAUKJIAHTaH.

CuHTe3 KWIMHTAH JAUMETWISTUHUIKApOMHON Ba  METWIDTUIITHHUI-
kapOuHoutapHuHr  Kopu acociu  KOH-IIMCO cuctemacu HWIITHPOKHU[A

BHHWJLJIaII peakuuACHu TaAKHUK KWJIINHT aH. }Kap aéH cxemMacu
HHMCTHHBTHHHHK&p6HHOH MHUCOJIMa Kyﬁm{a KCIITUPHJITAH.
CH3 CH3;
C2H5—(|3—CECH + HC=CH —— CZHS—(':—CECH
(l)H O—CH=CH,
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MaxcylloT yHyMHra Xapopar TabcupH ypramumran Ba 80 °C 1a cuHTes
KWJIMHTaH BUHWI 2QUPIapUHUHT MaKkCcuMall yHyMU Moc pasuija 27,8 Ba 38,5 %Hu
TAIIKWAI KAJadu.

[-DOTUHHIIIUKIOTEKCAHOIHN  aneTwiieH Ownan kcwiaon Ba  JIMCO
spuTMacHaa Typim xapopariapaa (95-143 °C) Bunmmtam sxapaéHu YpraHuaan Ba
YHUHT BUHWI 3¢dupu kcuion sputmacuga 13 %, IMCO spurmacuna sca 42 %
yHYM OWJIaH XOCHUJ OYIUIIN KYPCATUIIIN:

C=CH C=CH
I < i
g - CH—CH;

Typnu xapopatiapaa MeTHWI()EHWIITUHUIKAPOMHOIHU O€H30J, KCUJIOJ,
JIMCO wumTupokuaa areTwieH OwiaH BUHWDIANI —VpraHwirad. benzon
CyCleH3UsICHJa  METUI()ECHUIDITUHWIKAPDOMHOIHUHT  BUHWUI  3dupu  XOocui
oynmaiinu, keumon Ba JIMCO sputmanapuaa 3ca moc pasuiiga 12 Ba 37 % raua
YHYM OWJIaH XOCHJI OYIIIu.

C=CH C=CH

¢_cH, - HC=CH — " - CH
R o) L
OH OCH=CH,

bytun-3-0n-2 HM cupka anbJIeruAu Ba JUMETWIKETOH OWiIaH peakuuscuaa
alleTWICH JIUOJIM CUHTE3U YpraHuwiau. byHaa cupka anbaeruauaaH TeKCUH-3-Tu0JI-
2,5 onuHAW, AUMETUIKETOHJAH 3ca 2-METHWITeKCHUH-3-Auoi-2,5 Xocuia Oymamau.
WNxxunaMuu-UKKAJIAaMYU alleTUIEeH AMOIM XOCHJI OYIMIIMHM ONTHUMAaj IIAPOUTH:
6ytuH-3-0om-2 Ba KOH Mon mucbatu 1:3-4, xapopar 8-10 °C, ukkunamMau-yasamau
alleTHIICH JIMOJTH CHHTE3HAA ¢4 MOC paBUILIard Mon HucOar Ba +20 °C sxanauru
aAHUKJIAHIH.

['excuH-3-1u00-2,5 YHYMUHUHT XapopaT Ba peakuus JaBOMUIIMIUTra
OOFNIMKJIMIY YpraHWIIM Ba PEaKUUSHUHT (DAOJUIAHUII HHEPrUsiC XHUCOOJIAH]IH,
yHUHT KuiiMatu 58,6 x)K/monra teHr 0ynmO, >kapaHHUHT IOMIIOK IIapouTiIapaa
OOpUIIMHM Ba MaxCyJI0T YHYMHUHHUHT HUCOATaH I0KOPU OYIUIIMHY KypcaTau.

Apunapomatuk auetwieH cnuptiaapuaun ®Dasopckuii, ['punsp-Mouuu Ba
IUa30Tiialll  MeToAJlapu  €pllaMHlia CHUHTE3M TaJKUK KWIMHraH. ApoMaTukK
aMUHJIApHUA AMA30THpJAll METOANAAa XOocusl Oyiran auaazobupuxkmanap muc (1)
Ty3Jdapu UIITHPOKWJA alETWIEH CHOUPTU OWwiaH y3apo  TabCUpamuo
(dbeHunaneTWIeH CHUpTIApUHUA Xocunl Kunaau. bynna ®asopckuit Ba ['punsip-
Hounu  ycymnapy  OwinaH  CHUHTE3  KWIMHTAH — JMMETHIITUHUIKapOUHOI,
METWIPTUIDTUHUIKAPOUHON Ba TeKCceH-4-uH-1-01-37map KYJUIlaHWIAW. AHUIUH
OwiaH HaTpUi HUTPUIJAH CYIONTUPHWITaH XJIOPUA KHUCIOTAIM MYXMTIA XOCHII
OynraH qua3oTapKuOIU MaxCysaoT XOCHI OYaau:

NH, N,CI

+ NaNO, + 2HCI——> @ + NaCl + 2H,0
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JnazoOupukma Ty3 Xonataa O0Ynu0, nua30HUN KaTHOHM Ba XJIOp aHUOHHUTA
TVCCOIUSITAHA I

N-Cl N=N

5 S

[lacT xapopatiapaa AMAa30HMM Ty3Japu HPUTMANa alETWIEH CHUPTIapU
OwiaH ¥y3apo TabcUpialmiMO MOC paBUILJATH AUETWICH CHUPTIAPUHH XOCHUI
KWJIaJIu:

NoCI CCCR

©+HCCCRH© + Ny + HCI

oynna: 1) R=R’'=-CHj;; 2) R=-CHj3;, R'= -C,;Hs; 3) R=-H, R'=—CH=CHCH;

CuHTE3 KUIMHIaH apoOMaTUK alleTUJICH CIIUPTIAPUHUHT FoKopu acocan MOH-
JIMCO cucremanapga TrOMOIEH-KaTalWTUK YCYJJa BUHWJJIAIL  PEAKIUSICH
YypraHwiraH Ba yJapHUHT BUHWI ddUpIapu XOCHI OYIUIIN aHUKJIaHraH. 1-DeHu-
3-MeTwI0yTHH- 1-011-3 MuUcoNHaa peakius Kyiugaruaadbopaiu:

GH; CH;
=C—(—CH; =c—c—CH,
OH O—CH=CH,
' He=cH —MOH-DMCO
2-XanBan
ApOMaTHUK alleTUIIEH CIUPTIAPUHUHT TY3UJIMIIN Ba YHYMHU
bounanFuy aneTunex CHHTE3 KWIMHTaH apOMAaTHK Maxcynor
CIIUPTH alETUJIEH CIIUPTHU yHYMH, %
HCECCOH(CH3)2 C6H5CECCOH(CH3)2 75, 1
3-MetunOyTuH-1-011-3 1-pennn-3-meTunoyTun-1-o0ma-3
HCECCOH(CH3)C2H5 C6H5 CECCOH(CH3)C2H5 58,9
3-MEeTWINEHTUH- | -071-3 1-pennn-3-meTunnenTus- 1-0m1-3
HC=CCHOHCH=CHCHj3; CsHsC=CCHOHCH=CHCHj3; 54,5
rekceH-4-uH-1-o1-3 1-penunrexcen-4-un-1-oma-3

V3P ®A MukpoGHONOTHS MHCTUTYTH  CaHOAT  MHKPOGHOIOTHACH
nabopaTopusCu XOAMMIIApU OWJIaH XaMKOPJWKIAa CHHTE3 KWIMHIAaH apoMaTHK
alleTUJIEH CIMPTIAPUHU HEPTh CaHOATU KyBypjapu Ba He(pTb oMOOpiapu MeTall
KOHCTPYKIUsUIapu OMOKOPPO3USICUTa Kapllld MHTHOUTOPIUK XOCCACH YPTraHWIIIU
Ba |-penun-3-metmnOytun-1-on-3 xamna 1-penun-3-merunnentun-1-o1-3 Hu
HaMyHajapJaH  axXpaTuO  oJuMHraH  OakTepusuiapra  HUcCOAaTaH  IOKOpHU
OaKTEepUILIMIIUK X0ccara 3ra 3KaHJINTY aHUKJIaHH.

ApoMaTHK aueTuieH COUPTIApu BUHWI 3(pUpiapu YHyMuUra KaTajauzatopiap
TabuaTH Ba MUKIOpH, peaklMs JAaBOMHUIINIU TabCUpiapu ypranuirad. 3-Pacmua
1-pennn-3-mMeTunnenTuH- 1-01-3 BUHWI 3QUpu yHyMHUra KaTaiau3aTop TaOuatu Ba
MHUKJOPY TAabCUPVUHU YpraHUII HATUKaJdapu KEJITUPUITAH.
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3-Pacm. 1-®ennn-3-meTunnenTud-1-oi-3
BUHWI HS()UpPH YHYMUHH KaTaJau3aTop
TaOuaTy Ba MUKJIOPUTA OOFITMKIIUTH:
1-LiOH, 2-NaOH, 3-KOH

M axcymor yeyne %
T 1

| ! !
5 10 15
Karamizatop Mmuxoopi, %o

Hatwxkanapgan KypuHagukv, MeETalI KAaTUOHW PaJUYCH OPTHUIINM OujIaH
UIIKOPJIApHU KaTAIUTUK (aoUIMTd Ba MOC paBHINJla BUHWI dPUPU YHYMU XaMm
opranu. JKapa€H kKuHeTUKAcH YpraHwiau (3->kajaBal) Ba peakIusHUHT (aouTaHUII
SHEPIUsiCH XUCOOJIaHIU, YHUHT KHuiiMaTu 29,2 K&K/MOJTa TEHT.

3-XKansan
1-®enunnrekceH-4-uH-1-01-3 BUHWI 3PUPU CUHTE3UHUHT
KMHETUK MapameTpJiapu
Peaxuus Xapopar, |-®ennn-3-rekceH- | PeakuusHUHT ypTada
JABOMUU- °C 4-uH-1 BuHUNI 3pupu TE3JIUTU
JIUTH, COaT YHYMH
% MoJb/1 | %/coaT | Momb/i.coat
80 20,7 1,30 5,17 0,32
4 100 23,3 1,42 5,82 0,35
120 34,7 2,09 8,67 0,53
130 21,0 1,29 5,25 0,33
80 33,3 2,07 5,55 0,34
6 100 35,8 2,19 5,96 0,37
120 45,8 2,66 7,63 0,44
130 40,8 2,50 6,80 0,41
80 46,0 2,65 5,75 0,33
8 100 51,3 2,83 6,41 0,35
120 55,7 2,96 6,96 0,37
130 48.4 2,62 6,05 0,31

Bunun a¢upnap yHymura apoMaTvK aneTWICH CIHUPTH TaOWaTu TabCUPUHU
Yypranum wmakcaguaa 1-deHwirekcen-4-uH-1-o1-3 Hu romoren myxutaa KOH-
JAMCO umtupokua aleTuieH OniiaH BUHWIIAIT PEaKIUsICU aMalira OIIUPHUIIIA Ba
YHUHT BUHWJI 3(DUPU XOCUIT OYITUIIN aHUKTaHIH:

CEC—CliH—CH=CH—CH3 CEC—(}IH—CH=CH—CH3
UH 0 —CH=CH4
+  HCO=CH MOH - DMCO

ovuma: M=Li, Naea K

MaxcynoT yHyMHMra KaTaau3aTop TaOuaTh Ba MUKIOPUHMHT, PEaKIUs
JABOMUIINIHY, XapopaT Ba 3pUTYBUYM TaOUATH TABCUPUHH YPTraHUII OPKAJIH KapacH
OOpUIIM  ONTUMAIIAIITUPUIAM, |-peHunrekceH-4-uH-1-01-3 BUHMI SPUPUHU
Makcuman yHymu 55,7% Hu Tamkuin Kuiad. JKapaéH OOpUIIMHUHT KUHETHKAcH
16



TaIKUK KWIMHIWA, PEaKIUSHUHT (HAOJIAaHUII DHEPTUSACH XHCOONAHIHW, YHUHT
kurimatu 31,5 k)K/momra TeHr.

deHoNm  XalKacura d3JEKTPOHOMOHOP EKH  DIICKTPOHOAKIENITOP TYPYXUHHU
KHPUTWINIIA BUHWLIANI Xapa¢HUIa XOCWJI OViaauraH BUHHUI 3(UpIApU YHYMH
y3rapuiura cabad oyiaau.

deHom, 0-, M- Ba N-KPE30JUTAPHUHT TOMOTCH-KATATUTHK BHHWILIAII >Kapa&éHU
TYpAW XWJ WIIKOPUHA KaTaau3aTopiiap Ba DJPUTYBUYWIAD HINTHPOKHIA TaJTKUK
KWIMHIY, kapa¢Haa OONUTaHFUY MaxCyloTjapra MOC paBHIIa BUHWI 3dupiap
Xocua Oymumum  aHukiaaHau. 4-)KanmBanma okapa€HiapHA — ONTHUMAaJUIAIITHPHIIL
HaTW)KacWJa OJIMHTAaH BUHWI J(QHUpPIApHA MaKCUMal YHYMH KEJITHPHUJITaH.
S'fpraHI/mraH MOJIajlap BUHWILIAII peaknusacuiaru Qaommrua Oyinya Kydumarua
KaTOPHH TAIIKWI KWITU: (EHOI< 7-KPe30J1 <0-KPe30JI <M-KPE30JLl.

YHAaH TamKapu Kpe3oJUIapHH TeTepPOreH-KAaTAIUTHK YCyJada BUHHUJUIAII
peaknMsICH XaM TaJKWK KWJIUHAM Ba jkxapa¢H OopWIIUra KaTtajau3aTop y3arura
IOTTHPWIITaH  Katanu3aTtop ¢aon kommnoHeHTH-KOH wukgopu (kaTaimsaTop
Maccacura HucOaTaH), XapopaTr Ba Kpe3oJ Tabuath Kabu OMIIIap TabCUPH
CUCTEMaNHM YpraHwiau. HaTwmxkanap myHH KYpcaTauKH, 0-,M-Ba n-KPE30JUTApHUHT
TeTEPOTCH MIapOoUT/Aa alleTHIICH OWIaH y3apo TabCUPH HATHIXKACHIA XaM YJIApHUHT
BUHUI Dddupiaapu Xocwn Oynmaau. Peakmus cxemMach m-Kpe3osl MHCOJWIA
KyHugarnda KeJITHPUIIIN:

OH OCH=CH,

FOH/ baom ximep
+ HC=CH

CHs CH;

4-)Xansan
deHout Ba Kpe3oJuIapHU BUHWILIAIT MaXCyJIOTH MaKCUMaJl YHYMU (3pUTYBYH-
JIMCO, karanmuzatop-KOH 10%, peakius naBomuiinuru 4 coat)

bouutanruu moana XapopaT,OC Bunuin s¢upu yaymu, %
dbeHon 95-100 17-19
0-Kpe3011 110 36
M-Kp€e30J1 110 43
n-Kpe30J1 110 29

Kpezomnapuuar tabuatu Ba xapopatau 30 % KOH rortupuiran
KOH/dpaonnantupmiran KyMup cucteMacua BUHWI dpupiiap yHyMUra TabCUPUHU
YpraHuil HaTwxajaapu 4-pacMmia KEITUPUIITaH.

bynnan xypuHaauku, BUHUI 3(Upiap YHyMHU Kpe3oJ TabuaTtura Ba Xxapopartra
6ormuk. Xapopar 300 °C raua oprrana Gapua Kpe3oIapHUHT BHHHI >bUpiapH
YHYMH MAaKCHMyM OPKAIM YTaau Ba YIapHHHT Makcuman kuitmata 280 °C na
Ky3aTHnaad. YHYMHHHI MakCHMan KuitMaTd M-kpeson yayH 280 °C ma 58 % Hu
Talmkua Kuiaau. OeHosll BayHHUHI XOCUJIAJIApUHUM TOMOT€H Baa TeTeporeH
ycyiulapAa BUHWIIAII PEaKUUSICHHU KUECUM TaxJIWIW IIyHU KypcaTaauku, Oapya
XoJaTiiapa reTeporeH ycyijia MaxcyyioT YHYMH TOMOTeH ycyira HucOaTtan 1oKopu
oynau.
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Konnencupnanran xankaiaud OWpUKMallapHU BUHWUIALI peaKIUsICUAaru
(baoNTMruHU aHUKJIAll Ba YJIapHU KYJUIAHUII COXACHMHMU KEHTaWTHUPHILI MaKcaauaa
JArOXWJIMHHU alleTUJICH OWJIaH PeakuusCU TaJAKUK KWIUHAU. JlaroXuivH Ba YHUHT
XOCHJIAJIapU KEHI' JUala3oHJarn KOH TYXTaTyBUM XyCycHATa dra. Xo3upaa
JArOXWJIMH  acocuaa KOH  TyxrtaTtyBuu “Jlaromen”  mpenapaTd  HMILIad
yukapwiMokaa. IIyHUMHT y4yH JaroXwjivH acocujaa SHrM (YHKUHMOHAN TYpyXJu
MoZJanap CUHTE3H, )KyMiIaJaH BUHUJ I'YPYXJU XOCHJIACH CUHTE3U KaTTa KU3UKUII
yitroTaau. JlaroxwinHHM aXXpaTHO OJNMII Ba BHHHILIAII V36exucron Mummii
yHuBepcuTeTH «Tabuuit OupukManap KuMmécw» Kadeapacu XoAuMiIapu Ouial
XAMKOPJIMK/IA amMaira OIIMpHIIH.

Jlaroxwiunau anetusieH 6mian atMocdepa 6ocumuna KOH katanuzaropu
UIITUPOKHJIA JTUOKCAH Ba JUMETHICYJIb(OKCUI IPUTMACHIA TOMOI'€H-KaTAIUTUK
BUHWUIAI TaAKUK KWIMHAW. OJNMHTaH KpPUCTaUl MaxCyJIOT IONKa KaTJaaMiiu
xpomatorpadus (3putyBum stuinanerat, R=0,75) épmamuaa Taxjiui KUIWHIU.
OnemeHT aHanu3u amainra omupunau, K-, [IIMP- Ba macc-ciekTpiiapu OJIUHAN.

OnemenT aHanu3 Hatwkaimapu CxuHsa0Os Opyrro Qopmynacunu 6Gepau,
MoJeKyJisip maccacu 408 ra TeHr:

Tonunau: % C-70,68 H-9,75 0-19,45
Xucoomaagu: % C-70,59 H-9,80 0-19,61

Maxcynor UK-cnekTpuaa Kyluaard FOTUIMII coXajapu aHuUKiaaHau: 1660
cM'ma H,C=CH- rypyXMHHHT BaleHT TEOPaHHMIINra XOC FOTHIMII YH3UKIAPH,
3400, 3500 cm™' coxanapaa THAPOKCHI I'yPYXJIAPHHUHI BajleHT TeOpaHHIIIAPHUTa
XOC UHTEHCUB FOTUINII YM3UKJIAPH KYy3aTHIIIH.

Maxcynorauar [IMP-cniekTpuna naroxuivH cuekTpuaad Gpapkiv paBuiiia
4,67-4,65 M.y. coxacuaa KBapTEeT IIAKIJAard BUHWI TypyXura Xoc EHWHIIraH
PE30HAHCIIM CUTHAJIAp Ky3aTwiaud. bynaan tamkapu Cs; naru NpoTOHra TETULUIN
axpanmarad vactora Vypuura 3,5-3,7 m.y.coxacuaa AyONeT-TPUILUIET CUTHAIH
Ky3atunau. by oaca BuHun rypyxu aitHan Cs garm  mpoToH  xucoOura
KUPUTUITAHIWTMHY  Kypcataau. 3,3-3,6 wm.y.coxacuga C;s, Cira Terumnum
OKCHMETWIEH TypyXJapyu NpOTOHJApura TETULILIM KUAMaTiaap JIOTUXWINH
CIIEKTpUAAru KunuMariapra aiHaH Moc kenaau. JlaroxunuaHuHr [IMP-cniektpuna
3,2 M.y. coxana C;g 1aru OKCUMETHIIEH TYPYXH MPOTOHJIAPH KYy3aTHJIAIH, MaXxCyJI0T
cektpuna 3ca 3,1 M.y. coxaga ayOseT-nyOJieT CUTHalW Ky3aTHJIMIIH UKKUHYU
BUHWI I'ypyXuHHU C;g yriiepoauaa »KOWIalraHIuruHy KypcaTau.

JlaroXunMHHUHT BUHWJUIAII MaxcyJoTH Macc-criektpuaa m/z 408, 390, 211,
67, 83 nonsapura xXoc 4n3uKIap Kyzatuiaau. 408 Maccanu MOH BUHUJ TypyXJapu
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naroxunuHHUHT Cs, Cig yriepoaiiapuja BUHUI TYPYXH KOWMJIAITaH AWBUHWIIN
MOJIEKYJISIp MOHHUTa TETUIUIH. YIIOY MOJICKYJISIp MOH Napyaianuimumaad m/z 211,
167, 83 maccanu nonnap xocus 6ynanu. bynaman tamkapu mM/z 390 noHM MaBXKYy[
o0ynmub, y nsca 408 MoJekynsap HOHHAAH OWUp MOJEKyJa CyB axpad YHUKHUIIN
HaTWXKacuaa xocun Oynaau. Tabkuanam Kepakku, JaroXWIMHHA Macc CHEKTpuia
M/z 338 Maccanu MOJIEKYJISIp MOH MaBKyJ Ba JOTUXWJIMHHUHT M/Z 356 MoJIeKysip
MOHHIaH OUp MOJIEKYJa CYB aKpaJMILIM HATHXKAacuaa XOCHII OYyiaau.

MaxCyJOTHUHT 3JIEMEHT Ba CHEKTpal aHajdu3japd TaxJIMId HIIKOPUT
KaTaau3aTopiiap HINTUPOKHUAA JIATOXWJIMHHU aleTHIeH OwuiaH peakmusicu 9,13-
anokcu-3,18-quBuHUIOKCU-15,16-murnapokcwiabnan  xocun  Oyiaumu  OuiaH
KyWugara cxema acocujaa OopulliiHH Kypcatau. Maxcynotr yHymu 48,6 % Hu
TaIKWI KUJIJIH:

HoO
HoC =CHOCH32
HOH oC

Hed1p Tapkubupan axpaTu® oOJMHTaH HEPTh KHUCIOTajapu: IeJaproH,
[UKJIOTEKCAaHKapOOH Ba JHAHT KHUCJIOTAIAPUHHM TE€TEPOTCH-KATAIMTUK BUHHUILIAII
peakmusimapy  amanra  omwmpunau.  I[lemapron  kucnoracuHuHr  AlOs;
(dhaouTaHTUpUITaH kymup/Zn(CH3;COO),; v-Al,O3/Zn(CH3COO);,; Y-
Al,O;/Cd(CH;COO0), Ba y-Al,03/Zn(CgH;;COO), kataimuzaropiiapu UIITUPOKUIA
aneTuieH OWIaH peakIUsCh HaTWXKajJapu TaXJIWIM IIyHH KypcaTaauku, Oapda
XoJaTiapaa TMeJaproH KHUCIOTACHMHUHT BHHWI 3(GUpU XOcul OyiIaau Ba YHUHT
MakcuMman yHymu (55,4 %), adlOMHUHUNA OKCHUIWTa IMIUMANPWITAH TEIaproH
KHCJIOTACUHUHT PYX TY3U KaTAIM3aTOPJIMTUIA OJTUHIH:

CgH17COOH + HC=CH— CgH17COOCHCH2

Kynnanunran HedTh KHUCIOTaJapUHUA MOJIEKYJISP Maccacu OpPTHUINUA OujaH
yJIapHU BUHWUIAINI >Xapa€HU IOKOPU XapopaTHU Taynad Kwiaaw, BUHUI 3PUpHU
YHYMH 3ca HucOataH kamasau. OJIMHTaH HaTwkalap KypcaTaauku (5-»kaasan),
TaHJlaHTaH He(Th KUCIOTaJdapy BUHWIUIAII >kapaéHumaru Qaosmuru Oyiinua
Kyvngaru katopHu tamkua staau: C¢H; COOH < CgH7;COOH < C¢H;3COOH.

VYnapaunr BUHWI ddupiapu yHymu Moc pasuiiaa 53,0; 55,4 Ba 63,4 % ra TeHr.
5-)Kansan
HedTp xucnoTanapuay BUHWLIAII PEaKIUsCUTa KaTaaIu3aTop TaOMaTUHUHT

TabCHpH (KUCIOTA:alleTHIIeH Mol Huchatu 1:5, xapopat 300°C)

Karanuzatop Kucnoranapaunr Bunwi spupnapu yaymu, %
SHAHT neaaprox [uxnorekcankapbox

v-ALO; KaM MHUKIOpAA - -
DaoaHTUPUITaH 43,4 33,2 31,4
kymup/Zn(CH;COO),
v-ALO3/Zn(CH3COO), 61,8 51,3 48,5
v-ALO;/Cd(CH3CO0), 52,7 37,4 35,2
Y-A1203/ZH(C16H13COO)2 63,4
Y-A1203/ZI’I(C8H17COO)2 55,4
Y-A1203/ZI’I(C6H1 1COO)2 53 ,0
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JucceprauussHUHT ~ TYPTUHYM  600u  «BHPUKMAJApHUHT  3JIEKTPOH
TY3WIHIIH, KBAHT-KUMEBHUI XUCOOJIallIapy, BAHWLJIALI KAPaéHU MeXaHU3MH
Ba CHHTe3 KMJIMHIaH BUHWI OMPUKMAJAPHU KYUIAHWINIIW» /10 HOMJIAHUO,
OOLUTAHFUY MOJJAJIap Ba MAaXCyJOT MOJIEKYJIACUHMHI 3JIEKTPOH TY3WJIUIIU Ba
KBaHT-KUMEBHUM XMCOOJANUIAPUHN YpraHuIlra, BAHWLIAN KapaéHUHA MaTeMaTHK
MOJEJUIAIITHPUIITA, OJIMHFaH HATW)KAJIADWMHM MAaTEMAaTHK KalTa HIjamra Ba
Taxpuba HaTWXKajlapyu OWIaH CONMIITUPUINTa XamJa CHUHTE3 KWIMHTAH BHUHUI
OMpUKMaNapHU TaKIU( STUITaH XOCHII OYIIUII MeXaHU3MIIapura OaruiuIaHaIu.

MosnekynaHuHr  aifHu  Oup peakuusigard  GaoJUIUTH, acocaH YHHUHT
TY3WIHMIINIa Ba HSHEPreTUK Xycycusitiapura OOfiuK. OpraHuk MOJIEKYJIAHUHT
pEeaklMOH MapKa3WHM aHUKJAIl KUWWH Ba MyXuUM BaszudanapjiaH XucoOJiaHaIu.
KBanT-kumEBuii  xucoOnam  yCY/UIADUHUHT  PUBOXJIAHMIIKA  HATHXKacuaa
KuMErapiap TaxpuOaldapHU peXalallTUPUIL Ba HYHANTUPWITaH MaKcaJJu
MaxcyJoTJap CUHTE3MHU aMalira OUIMPUILI UMKOHUATHTA 3Ta OVIIIH.

deHnnaneTuaeH, CUpKa anbleruau, H-OyTaHoN Ba YHUHT BUHUI 3(upH,
1-pennn-2-0yTHiIoKCUITUIIEH, OyTHH-3-0J71-2 Ba YHUHI BUHUJ 3(UpHU, TeKCHH-3-
IUO0N-2,5  Ba YHUHI MOHO-(IM) BHUHWI >3Qupiapu MojekyianapuHuar 3D
TY3WINILIHY, 3apAJHUHT Ba JIEKTPOH 3UWIMKHUHT TAKCHMJIAHUIIM KEHI TapKaJraH
Hyper Chem pactypununr nonysmnupuk PM3 kBaHT-kMMEBUN ycynu €paamuia
TaJIKUK KUIUHIY.

I'ekcun-3-auon-2,5 MoJieKylnacuaa 3apsja  Ba DJIEKTPOH 3UWIMKHUHT
aTomyap/la TAaKCMMJIAHWIIMHU YpraHWIl HATWXKACUAA, YHUHT CHUMMETPHUK
TY3WIMILTa 3ra 3KaHIUTYU, HUcOaTaH MaH(uil 3aps/l Ba 3JEKTPOH 3UWIMK KHCIOPO
aToMJlapuia WAFWITAHJIUTH Ba yjlap MIIKOPUM BUHWLIAII peakiuscuaa Oup Xuil
(aoyMKKa 3ra SKaHIUTH KYpCaTUIAN.

[ynunraek, anerusieH, GpeHunaneTuiaeH,#-0yTanosu, 0yTuH-3-01-2, TeéKCUH-
3-nuon-2,5,  2-MeTWIreKCuH-3-1uon-2,5, cupka  anpaerua, 1-heHwmn-2-
OYTUIIOKCUATHIIEH, OyTHH-3-0J1-2 BUHWI 3(UPH, TEKCUH-3-110JI1-2,5 HUHT MOHO- Ba
IUBUHUI 3dupnapu, 2-METUITeKCUH-3-110J-2,5 HHUHI MOHO- Ba JUBUHUI
adupnapu Ba apomMaTuk anetuiaeH crnuptiapuu (1-denun-3-metunoyTun-1-om-3
MUCOJIMJIa) KBAaHT-KUMEBUN XucoOnanuiapu (YMyMHUH SHEPrUsCH, XOCHI OYIuIl
DHEPTUACH, XOCWUJ OVIMII HCCUKJINTH, DJIEKTPOH BSHEPrusicH, SAPO DHEPrusiCH,
JUTIOJ MOMEHTH, KUCJIOPOJI ATOMUHUHT 3apsian) Yprauuirad. OJIMHraH HaTHKajlap
TYypAud XWJI OpPraHUK OWPHUKMAJapHUHI AaHUK PEaKIHMOH MapKasJapuHu
TYWIYHTUPHILJA Ba peakius OOpHUIIMHM TaxXJaWil KWIMIIIA — caMmapaliu
doiinanaHuINIIK MyMKHH.

S'fpraHI/mraH dhaon Bomopoasiv OupuKManapHu BUHWLIANI kapaéHuHU STAT
JACTypUHHM KyJlall OpPKAJIA MaTeMaTUK MOJECJUIAIITHPHUIN amaira OIIUPHIIH.
Makcannu ¢yHkius cudartuga BUHWI dQUpU YHYMHU Ba peakuusi Te3JIUTru Kadys
KWINH/U. 1-®enun-3-metunOyTu-1-01-3 HA  BUHWUIAII  >Kapa€HUHU
MOJEJUIAIITUPUIIAA OJIMHFaH HWKOHOIpamMMalap TacBUpU 5 Ba 6-pacmiiapaa
kentupwirad. bynaa unran Qynkius cudatuga peakuys 1aBOMUMIUTH Ba XapopaT
OJIMHTaH, YyHKH XOCWJI OYiraH BUHWI 3(GUP YHYMUHUHI XapopaT Ba peakius
JABOMUIINIUTa OOFJUKINTY TaXMUH KWIMHTAHHUJIEK SKCTpEMal XyCycusTra sra
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o0ynmub, Oy nca ymlOy mapaMmeTpiiapHud TakpuOanapia TaHJIAHTaH OpaJTUFUHU
TYFPWIMTUHU TACAUKIANIN.

Model: y=h0+h 171 +h 2142 +h 32 +ha *x2"2
T=(-47.24781)+(1.73954 2y x+(-0 00885020872 +(- 1 560095 y+(-0.05562196 "2

5-Pacm. 1-®enun-3-
MeTWIO0yTHuH-1-01-3  HU
BUHUJLJIALLI Kapa€Hu
HMKOHOTpamMMacu

RRNREECCCOOmaNN

Model: z=hO+b 171 +h 2™ 1°2+h 3" +h47x2"2
7=(0.1438789)+(0 01 72375)"x+{-B A375e- 00552 +(-0_1064353)y+(0 0103297 7)7y"2

6-Pacwm. 1-dOenni-3-

0488
0.528

- 07 MeTWI0yTUH-1-011-3  HU
— e BUHWJLIAII  KapaCHuIa
E 3208 peakuys TE3JINTUHUHT
% 025 Xapopar Ba peakuus
— JTABOMHUMIUTHATA

Bl 0.377

B 0407 OOFIIMKIINK

Bl 0437

= 0487 HKOHOI'paMMacu

—]

Anuknanran  1-peHmn-metunOytun-1-om-3  BUHUI dPUPH  YHYMHUHUHT
Xapopar Ba peakiys JaBOMUMIUTUTra OOFIMKIMK Kyiiuaaruya udoaaianaiu:
y=-13334+4,15x, — 0,028 +2,78x, —0,47x;  (1);
Oy epna: y-Bunui 3¢upu yaymu (%);
x1—xapopat (°C);
X, — peaKkius JaBOMUMIUTH (coart).
Peakiius Te3MMIMHUHT XapopaTt Ba peaklys JaBOMUUIMTUTa OOFIMKJIMIU 3Ca
KyHuJaru TeHriamMa opkaiu udoaaianau:
z=-1820+0,79%, —0,0052¢” +4,87x, +0,64x>(2);
6y epaa: z- peakuust Te3rure (Mois/1.c 10™)
x1— xapopart (°C)
X, — peaKIus JaBOMUMIUTH (coart).
Bunwnam xapa€HUHM ONTUMAJUIAIITUPUILIA TEXHOJIOTHK MapaMeTpiap
MOXHUATH MaXCyJIOT YHYMUHHUHT MaKCUMaJl OYJIUIIUTa KapaTuiiaau:
y(x1, X2) = max (3)
OnTuman XoJIaTHU aHUKJIam yuyH (1-2) MaTeMaTuk MOJEUIaIITUPUIAIN Ba
KyWUJIaru KYpUHUILTA KEJITUPUIIAIN:
y =b, +bx, +b,x} +bx, +bx;  (4)
Ba Y’ HHM xap OWp Xx; Ba x; Yy3rapyBuUaH KaTTajJuk KuiMatu Oyinya
muddepennusanad (5) uponanu Xocus KUIaMu3:
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%:b1+2b2x1:0

5 (5)
Y 42, =0
X)
Ym0y TeHrnamanap CHUCTEMAacHHU €YHUII OpKald X|Bax,HU KUWMaTUHU
b b o
TONAMHU3: X, = ———} X, = ——— (6) by, by, by Ba by xKutimatnapunu (1-2)
2b, 2b,
TeHrjaamara Kyinob x; Ba X, HU ONTUMAaJl KHHMaTUHA aHUKJIAUMU3:

x1= 96,7 0C; x,=4,7 coat, y=42,6 %; z= 3,04 10™ mou/n.coar.

JuccepraniussHUHT OemMHYM 000U «AIlETH/IEH CHUPTIApPH Ba YJAPHUHT
BUHMJI 3(UPJIapU CMHTE3U TEXHOJOTHUsICH» J1e0 HOMJIaHaJAW Ba yHAa OYTHH-3-
on-2, l-penmn-3-metmnOyTHH-1-01-3, TeKCUH-3-1UON-2,5 Ba YJIAPHUHT BUHUI
adupIapuHd  HMNUIA0 YUKAPUII TEXHOJIOTHSCH TaxXJWJ KUJWHTaH, XamJa
TEXHOJIOTHK JKapa€H Ba uWNUIA0 YMKAPUIIHUHT Marepuan caphu Xucodu
KEJITUPUITaH.

Bytun-3-o151-2 Ba rekcuH-3-110J1-2,5 uiuiad Yukapuin TexXHoJaoruscu (7-pacm)
Hapowuii maBnaT koHunMiauK MHCTUTYTH Ba “Hapowmitazor” AXK xomummuapu Ouiax
XaMKopJMKaa spatwian. Kapa€H AaBpuil, KyBBaTH pPeXaJallTUPUIL acOCHUA.
Nimnad yukwiran ycys aneTWICHHU SPUTYBUYH (IUATUI 3up, TeTparuapodypa,
TOJIyOJI Ba OOIlIKajgap) Ba KaTaau3aTOP-KYKYHCUMOH KaJul MIIKOPH UIITUPOKHU/IA -
40 °C : +10 °C Jla CUpKa alibJieru] OMIaH KOHACHCAUsICUaaH noopar.

bytun-3-on-2 Ba rekcuH-3-m1uoi-2,5 unuiad yukapuiinga KaTTHK XoJaTaaru
YUKUHAM Xocua OynMaiiau. CyloK XoJaTnard YUKMHAN cudarthaa HIUaTUIraH
KaTaJIM3aTOP-KaIui TUIPOKCUIMHUHT CYBIIM IPUTMACH XOCUJI OYIaau Ba cakjalil
y4yH Hurrudra rooopuiaau. ['a3 xonarna sca peakuusara KUpUIIMaraH alneTuiIeH
YUKaaIud Ba Ta3 WWUFrUYJa WAFAIMO KaiTa To3allaHTaHJaH CYHT JKapaéHra
KauTapuiIaIu.
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7-PacMm. byrun-3-o01-2 Ba rekcuH-3-a1ona-2,5 HU UILIA0 YMKAPUIIHUHT TEXHOJIOTHUK
cxemacu: ['l-anerunen y4ayH rasrospep; T2-uccuxiuk anmamtupruy; I'Cs —
raz ymuaruy; P4-peakrop; TS-gednermarop; O6-tunmupruy; E7-cyB yuyH
i, K8-pexrudukannon kosoHHa; E9-KoMIuK MaxcynoT ydyH HIHUIIL.
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Auetnnien ['l rasrompaepnan T2 HMCCHKIMK anMamITUPrud opkanu P4
peakropra Oepunagu. Auetuwnern capdu ['C; raz ymuarmu opkanu amanra
omupwianu. Peakropaa OenaruiaHraH MUKIOpPJA SPUTYBYM, CHpPKA albJErHIMU Ba
KA MIKopH koimaurrupuiagn. Cupka ansgermmu -5 + -10°C ga amermien
OwJiaH TYUMHTUPUIAIHN, peaKIUsara KHpUIIMarat aleTusieH Kaitagan P4 peakropra
r000opuIaIn.

byrtun-3-o51-2 Ba TrekcuH-3-1401-2,5 HUHT BUHWI JPUpIApUHU HILIA0
YUKAPUII TEXHOJOTHUACUHUHI CXeMacHu 8-pacMmiaa kentupwirad. JKapa€H naBpuil.
byrun-3-on-2 P-1 peakropra Gepunaau, +100+ +105°C pa KOH-IMCO
KAaTaJJUTUK CHCTEMAacH WINTUPOKUIA AaleTWIeH OujlaH Tabcupiamaan. XOCHJ
oynran peakuuon apanamma CO-1 cenapaTtop-TUHIUpPrU4Yra 00opuiIaau, IOKOPH
KHUCMHM JpuraH auneTwieHHu axpatum yuyH K-2 kononnara Oepumanu. K-2
KOJOHHAa €HT'WJl Y4YyBYaH MOJJIaJJapHH Ba alleTHWJICHHH aXpaTull Y4YyH OYF
épmamuna ku3gupwiaau. Peakuusra — KupuIIMaraH ~—aueTWIEH — KapaéHra
KauTapuiIaIu.

ANETHEH

]
A

e

Brrm

sdupu
-3

lig

L
Konpuk
MAXCYIOT

8-Pacm. Byrun-3-0151-2 Ba rekcuH-3-110J1-2,5 HUHT BUHWJ 3(DUpIApUHU OJHILHU
TexHoJoruk cxemacu: P-l-peaktop, CO-1-cenapatop-tunaupruy,K-2-
napiatuin KojloHHacH, K-3—pekTudukanron KOJOHHA.

K-2 kosmonHaHUHT TyO KHMCMUJAH peakius maxcyiaotu K-3 pextudukanmuon
KOJIOHHara robopwiaau Ba BUHWI 3dupu onuHaau. CyloK XoJJard KOJIIUK 3ca
WUFTUYTA YTKA3WIAIU.

1-®ennn-3-metunOyTuH-1-0-3Ba YHUHT BUHII 3QUPUHH UILIA0 YUKAPUIITHU
TEXHOJIOTUK cXeMmacu 9-pacMia KeITUpWIraH. MeXaHuK apaaliTUPTUUINA
Ppeakropra b, 6ynkepaan KOH, E, waumman abcomtor sdup robopunanu Ba
cycrnieH3usi xocwn KunuHagau. Peakrtopra E; wanmnan ¢enunaunerunen, E;
UIUIIIaH 3ca OeNruiaHral Te3NHMKAa aleToH obopwianu. Peaktop cuptku
KucMuaan b, 6amionaan 6epunaauran cyrok azor épaamuaa coputuianu. XKapacu
mry mapoutaa -10+ +10°C xapoparaa 8 coar maBomuaa onuO Oopuinaad. XOCHI
Oynran karanu3ar @ QuUATp OpKajau SKCTPAKTOpra YTKa3zuiaaau Ba yHJA aOCONIOT
adupaa opraHuKk KatiaaM dKcTpakuus KwinHuO E, maumima, cyBiau katiam 3ca Es
uauiaa urunaan. Opranauk kucm PKy pexktudukaiimon kogoHHara 1000puiaan Ba
KeTMa-KeT aXpaaud YMKKaH JUATHI 3Up, peakuusra KUpUIIMaraH aieToH Ba
dbenmnaneTwieH Mmoc paBuiinaru E;, Eg, Ba Egs naunnapna iurunaau. 1-denn-3-
MeTUIOyTHH-1-01-3 145-150 °C ga axpanaau Ba E; mammiga, Mymcudar KOIIHK
MaxcynoT 3ca Eg, 1a nurniagu.

oS

-]

Citk Pereneparmara
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9-Pacm. 1-®eHun-3-MeTunOyTHUH-1-071-3  OJMUIIHM  TEXHOJOTHMK  cxemacu: Ej-
¢benunaneruieH yuyyH uauil, Eo- audtun s¢upu yuyH waui, Es- aneroH ydyH
naunl, E4- opranuk Katiam ydyH uanil, Es- cyBinu KatiaM ydayH nauni, Ega- anieTon
yuyH uauil, Eeep- dhenmnanerunen yuyH uaunil, E¢o- KOJIUK MaxcyaoT ydyH MU,
E7-1-penun-3-metunOyrun-1-o1-3 yuyn uaum, H;- Hacoc, by xaranuzarop ydyx
Oynkep, M- apamamtuprud, ba- cytok azot 6amnonu, Pi-peakrop, - dunstp, O-
skcTpakTop, TO- uccuknuk ammamruprud, PKi-pexktnduxannon kosnonHa, Py —
MUKJI0p yimyarud, P.- pearentnapau Oepuiuil HUCOATHHHU OOLIKApYBUU KypyJMa,
P,- xapopaTthu 6omikaprud.

1-®ennn-3-metunOyTuH-1-01-3 HU aneTusieH OuilaH BUHWLIAII sKapa&HUHUHT
TEXHOJIOTUK cxemacu 10-pacMa KEATUPUIITaH.

XKapaéuna nactnmad P, peaktopra Eg wuaumpman auMeTHICyIb(OKCHT
oepwianu, b, OyHkepaan sca apanmamTUpuO TypWIraH XOJja Kajlud THAPOKCH]
1000pHIIa I, KT THAPOKCUIN TUMETHICYIb(oKcH A opud kerrynda 100 °C

10-Pacm. 1-®enun-3-mMetunOyTuH-1-01-3 HUHT BUHWI S(QUPUHU OJUIIHU TEXHOJIOTHK
cxemacu: Ep- nquatun a¢upnu naum, E;- 1-dpennn-3-metundyrun-1-oa-3 yuys uaumi, Eg-
JIMCO yuyn uaui, Eo- cyBnu sputma yuyH uauil, Ejo- opraHuk Kariam y4yH WIMIL,
Eii- xymiumua Maxcynot yuyH uauil, Ejp- Bunun s¢upu yuyn waui, Ei3- 1-dpennn-3-
MeTUIOYTUH-1-011-3 HUHT BUHWI 3QUPU yUyH uauil, Ej4- KOJAUK MaxcylnoT y4yH WML,
H;- nacoc, b,- karanuzatop yuyH OyHkep, M- apamamrtupruy, P,- peakrop, O-
skcTpakTop, TO- uccuxiuk anmamtupruy, ['T- anerunen yayn rasrospaep, I'C— ras
Vmuaruy, PK,- pextudukanmon kosonHa, P, —muknop ymuaruy, P.- MonmanapHu
Oepuiuil HUCOATHHU OOLIKapyBUM Kypyima, Pi- Xxapopatau 6owmkapruy, C-ra3 HuFruy.
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atpoduna xuznupunand. Cyurpa 1-denun-3-metunOyTtuH-1-01-3 Kymunaad Ba
apanmamtupu® Typuaran xomga [T rasrompaepnan 34,94 n/coar Tesnmukaa
aneTwieH Oepuinaau, 4 coatnaH KeHUH XOCWJ OYJraH Katajau3arT D SKCTpaKTopra
o0opunaaun Ba AMATWA 3dupuaa dKCTpakuus KuiauHagu. Opranuk katiam Epg
UL, CYBIM KUCM 3ca Eg maunina urunaau. Opranuk KMCM KypuTuiaau Ba Ejg
uauian PK, pextuduxanumon konmoHHara ro0opwiaau. byHaa keTma-KeTIHKIa
aTU 3gupu, 1-penun-3-metunOyTun-1-o1-3 HUHT BUHWI 3¢upH Ba 1-peHnn-3-
MEeTHIOYTUH-1-0151-3 axkpanub yukaau Ba Moc pasumna E, Ej, Ba Ejs.nmaummnapna
nurmnagu. Konauk maxcynor Ej4 maumra ro0opunany, peakuuara KUpHUIIMaraH
alleTUIJICH 3ca To3ajlalll OpKaJIH >KapaéHra KaTapuiaiam.

XyJaoca

1. Aiipum anudaTuk Ba CHUHTE3 KWJIWMHTAH aleTWJeH CHUPTIAPUHH, TUOJIIAp,
(eHON Ba YHMHI XOCWJIAJJApUHU alleTWIeH Ba (eHwnaneTuieH omian atMmocdepa
docuMmuga Kalauil THUAPOKCUA-IUMETHICYIb(POKCH IOKOPU acoCId CHUCTEMacHu
UIITUPOKKA, HEDTh KUCTOTATIAPUHM dCa ATFOMUHUM OKCUIIA Ba (haoJUITaHTUPUIITaH
KyMupra mHUMIUPUITAaH PyX TYy3JIapu KaTalu3aTtopjapuja BUHWIUIANI >Kapac¢Hu
CUCTEMAJIA YpraHwiIn. AudaTuK CIUPTIAPHH:
n30-CsH>Cs;H,>u30-C4Ho>CsHo>u30-CsH 1 >CsH;; Ba KUCJIOTaJlapHU:
C¢H;;COOH < CgH{;COOH < C¢H;3COOH Bunmmiam peakuusicuaara (Gpaosuiuk
katopu anukjaanau. KOH-JIMCO rokopu acociau cucTteMacuHUHT (Daosl BOJOPOIIU
OpraHuK OMpPUKMaJIApHU BUHWJLIAII Kapa€HUIaru poJiv KYpCaTHIIIH.
2. 1-®enun-3-metunOyTun-1-on-3 Ba 1-dheHun-3-meTunneHTuH-1-051-3 apoMaTuk
auerwieH crupriapuHu  Pasopckuit, ['punbap-Mouny Ba  nuazorupiana
yCyJUlapuia CUHTE3M CUCTeMalu TaAKUK KuiauHiau. JKapaé€Hra xapopar, peakius
JTABOMUMIIUTH, OONUIAHFUY MOJJajap MOJI HUCOATH, DPUTYBUYM Ba KaTaau3aTop
TabuatTu Ba MUKIOPU TAbCUPUHU  YPraHUIIOPKAIW  peakius IIapoOUTH
ONTUMAIUIAIITUPWIAN. ANETWICH COUPTH CHUHTE3UJAa KYJUIAHWITaH YCyJUlapHU
MaxcyJIOT YHYMH OYyiinda camapagopiuru aHUKJIaH/IH:

nuasotupnam< dasopckuii < I punpsap-HMomuy.
3. TagkMK KWIMHTaH peakUUsUIapHUHT KUHETUK MapamMeTpiapy aHUKJIAHIW, BUHUAI
OupuKMasiap XOCWI OVIMIIMHUHT (AOJUIAHUII DHEPTHsUIapu  XUCOOIaHIH.
Kynnanunran OMpUKMaIapHUHT JICKTPOH TY3WIWIIHU, 3apsJIapHUHT MOJIEKyIaaa
TaKCUMJIQHUILHA, KBAHT-KUMEBUW  Ba  MOJEKYJISAp-IUHAMUK  XYCYCUATIApU
Yprauwnau. KymmaHwiaran TUIPOKCUI TYPyXJIHW OpraHuk  OupHKMaliapia
KHCJIOpOJAra OWPUKKAH BOJPOJ aToMuja MycOaT 3apsiAHUHT KOHIEHTpJIaHTaHU
xpcobura ¢aon Mapka3z OYIuIIM Ba LIy MapKasjiap XUcoOUTa peakius OOopuiu
Kypcatwiau. BuHwuiam >kapa€Hu MaTeéMaTHMK MOJIC/UIAINTUPUIIINA, CHUHTE3
KWIMHTaH oupukMaiapausr Ty3uinuinu [IMP-, UK- Ba Mmacc-cniektpriap €paamuna,
TapkuOu 37eMeHT aHanu3, To3anuru sca FOKX Ba I'CX épmammma ucOoTiIaHIu.
OnuHran HaTwXallap acocuja BHHWI OHPUKMaap CUHTE3MHUHT MEXaHU3MHU
TaKJIU STUIIH.
4. AnietusneH Ba cUpKa allbJIeTUAUAH OyTHH-3-0J1-2 Ba TE€KCHH-3-1HUO0M-2,5 OJUII
TEXHOJIOTHSICH Xamaa OyTHH-3-0y1-2, TeKCUH-3-IHU0d-2,5 Ba yJIapHU BUHUI
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sQuUpIapu CHUHTE3MHU TEXHOJOTUK pErjaMeHTH HIIIad YHKWIAM Ba TEXHUK
HIAPOUTH SIPATUIIIU.
5. Bytun-3-on-2Ba rekcuH-3-110-2,5 TapHU CUHOB MapTUsiCU OJIUHH, |-penun-3-
MeTun0yTuH-1-01-3 Ba yHuHr BuHUA »3¢upun «Haomazor» AXK Ttaxpubda
KypuiMacujga CcuHTe3  KwinHau.  1-OeHun-3-metunOytun-1-om-3  wumnad
YUKAPUIIHU  TEXHOJOTUK pErjaMeHTH spaTtuiav. BuHun OupukManapHH
reTeporeH-KaTAIUTUK YCYyJIJa KaTTalallITUPUWITal KypyaMaaa CUHTE3 KWIHII y4yH
daomnaHTUpWIraH KYMUp Ba Kalud THAPOKCHUIM ACOCHAArd KaTalu3aTOPHUHT
CUHOB MapTUACH Tal€praHaH Ba KYJJTaHUIIH.
6. CuHTe3 KWIMHTaH OUpHKMaJapHH MaxTa Y4yH NedONHAHTIUK Ba OyFIONHU
YHUO YMKHII JaBpulia YCTUPYBUM (PAOJIUTH aHUKIAHAU. ['excuH-3-muon-2,5 Ba
YHUHT  BUHWI d3¢pupunu, 1-penun-3-metundytun-1-on-3 Ba  1-penun-3-
METWINECHTUH-1-0/1-3 napHu BuHWI 3¢upiapu aedoiauaHt, OyTHH-3-0J-2 3ca
OyF/IOMHU YcUIlIUra caMapaiy TabCUp 3TYBUM Ipenapar cudartuaa KyuIaHuiIan.
bytun-3-01-2 HU YCUMIIMKHU YCTHUPYBUM Ipenapar cudaTuaa HMIOPT
Maxcynot «JlanteOy» mnpenapatura HucOataH | TOHHAcCM YYyH HUKTHCOIUUN
camapagopiuk 77283212,4 cyMm, rexkcuH-3-auon-2,5 HU 1 TOHHacH y4yH 5ca
nedonuant cudaruna KyJIJIaHWIMIIA UMIOOPT «ABIYpOoH DKCTpa» mpenapaTura
HucOatan 152115161 cym ukrucoaunit camapa OepuIlId KYpCaTUIIIH.

OnuHran OWPUKMAJIADHUHT MUKPOOMOJOTHUK (HaoJIUru ypraHwiau Ba 1-
¢benun-3-metunOytuH-1-on-3 Ba 1-deHun-3-meTuineHTuH-1-omn-3 napHu HePThH
CaHOATH  MeETa/ll  KOHCTPYKIUsulapu  Oumokoppo3usicura  Kapmu  (aon
MHTUOUTOPIIUTY KYPCATUIIIM Ba CAHOAT TAXKPUOACH YTKA3UIIra TaBCUs KUJIHH]IH.

7. bByrun-3-on-2 Ba TeKCHH-3-IHON-2,5 MOANANapUHM MILIA0 YUKaApHUII
TexHoJorusacu sipatuwinau, «HaBomazor» AXKna cuHOBHaH YTKa3wiau Ba ylIapHU
UIUIad YUKApUIIHUHT Matepuan cappu xucoOnanau. 1-Oenwm-3-meTunOyTHH-1-
0J1-3 Ba YHUHT BUHWJI 3()UPUHU UILIA0 YUKAPUIIHUHT TEXHOJOTHK PErJIaMeHTH Ba
2,5-AMBUHUIOKCUT€KCUH-3 HUHT TEXHUK IIAPOUTH SIPATUIIIH.

8. 1-®enmn-3-metunoyTuH-1-o1-3 HU armocdepa OocuMuaa aleTWICH OWiIaH
TOMOT€H-KaTAIUTUK Ba He(PTh KHUCIOTaJapUHU WIUIA0 YUKWITaH TeTeporeH-
KATATUTUK BUHWIUIA ycyanm Mupso YiyrGex Homuaarn Y36ekucToH Muumii
yHuBepcutetn kumé ¢axkynpretn Ba Kapmwm naenat yHusepcutetu «HedTh Ba
Tabuuil ra3 KUMECH» MYTAXacCUCIUTM  MarucTpaHtiapura JsadopaTtopus
MaIIFyJIOTJIapU YTHUIILIA KYJUIAHWJIMOKJA.
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Tema J0OKTOpCKOIi  aucceprauuu  3aperucrpupoBana 3a  12.05.2015/B2015.2.T.471
B Boicmeii arrecranuonnoii komuccuu npu Kadbunere MunuctpoB Pecnyosinku Y30ekucraH.

JlokTopckast auMccepTalids BhINOJHEHa B HalmoHambHOM yHHBEpCUTETE Y30€KHCTaHAa HMMEHHU
Mup3o Yiyroeka.

ABTOpedepar auccepTalliM Ha TpeX s3bIKax (y30€KCKHU, pyCcCKWil, aHTIMHCKUI) pa3MelleH Ha
BeO-cTpaHMile Mo aapecy www.tktiuz u uHpopmanronHo-oOpa3zoBaTenbHoM mopraie ZIYONET mo
azpecy www.ziyonet.uz

Hay4unbIii HxpamoB AGayBaxo0

KOHCYJIbTAHT: JIOKTOP TEXHUYECKUX HayK, mpodeccop
Oduunanbubie Marpynos ®@apxox AcaayJiaeBuy
ONIOHEHTHI: JIOKTOP TEXHUYECKUX HayK, mpodeccop

MaxcymoB Adayxamua I'agypoBuy
JIOKTOp XUMHUYECKUX HayK, ipodeccop

Caiipyraunos Pamzuaaun Caiipyrannosuy
JIOKTOP TEXHUYECKHX HayK, mpodeccop

Benymasn Y30exkckuit XuMHKO-papManeBTHYECKUII HAYYHO-
opraHM3anus: HCCJIe10BATEIbCKUH HHCTUTYT
3ammTa JUCCEPTAllMM COCTOUTCS « » 2015 r. B « » YacoB Ha 3acelaHHUH

HayyHoro coBera 16.07.2013.T.08.01 mpu TaImKeHTCKOM XHMHKO-TEXHOJIOTHYECKOM HHCTUTYTE I10
anpecy: 100011, r. Tamkent, [llalixonTaxypckuii paiion, yia. A.Hasom, 32. Ten.: (99871) 244-79-21;
dakc: (99871) 244-79-17; e-mail:tkti_info@mail.ru.).

JlokTopckass — IucCepTalusl  3aperucTpupoBaHa B MHGOpMAIMOHHO-PECYPCHOM  LIGHTPE
TalKeHTCKOr0o XUMHUKO-TEXHOJIOTMUYECKOTO0 MHCTUTYTa3a Ne , C KOTOpOM MOXHO O3HAaKOMHUTHCS B
WPI] (100011, r. Tamkent, [llaiixoaTaxypckuit paiion, yia. A.Hasown, 32.Ten.:(99871)244-79-21).

ABTOpedepat AuccepTanuy pa3ociaH « » 2015 rona.
(mpotokon pacceuTky Ne oT 2015 1.).

C.M.Typo0:xoHoB
IIpencenarens Hay4HOro COBETa IO MPUCYKICHUIOYYEHOU
CTEIEeHHU JOKTOpa HayK J.T.H., mpodeccop

A.C.UGoaynnaeB
VYueHblld CeKkpeTapb HAy4YHOIO COBETa II0 IPUCYKICHUIO
y4€HOM CTereHH JOKTOpa HayK JI.T.H., mpodeccop

I'.P.PaxmoHnOepauen
[Ipencenarens HaydHOrO CeMHHapa NpPU HAYYHOM COBETEIO
HNPUCYKIEHUIO YYEHOM CTENEHM JOKTOpa HayK J.X.H.,
npogeccop
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BBenenue (aHHOTAIIMU JOKTOPCKOM AUCCEPTALMHI)

AKTYaJIbHOCTh M BOCTPe0OBAHHOCTHb TeMbl AUccepTanuu. B HacTosmiee
BpeMsI BHHWJIOBBIE NPOW3BOAHBIE OPTraHMYECKUX COEAUHEHHUNM BeCbMa IIUPOKO
UCIIONB3YIOTCS. B HAyKe M DJKOHOMHUKEB KAyeCTBE IIEHHBIX MOHOMEPOB U
MOJIYNIPOAYKTOB. B TOXe BpeMsi OHM SIBIISIFOTCS OCHOBOW IOJYYEHHS IMOJIUMEPOB
CHEIUAIbHOIO0 Ha3HA4YEHUs, COPOCHTOB, MHCEKTUILIUIOB, KPacCUTENEH, MUTMEHTOB,
JIEKapCTBEHHBIX MpenapaToB, (POTOUYBCTBUTENIbHBIX MAaTEpUATIOB, OHUOJIOTHYECKU
AKTUBHBIX COEIWHEHWH, a TakKe MPUMEHSIOTCS IS MOJYy4YEHUS OKpAlICHHBIX
IUIEHOK, TUIACTUKOB, BOJIOKOH, B KaueCTBE AHAJIUTHYECKUX pPEAreHTOB IpHU
ONpEJENICHUH  WOHOB  Pa3jMYHbIX  METaJUIOB,  TEPMOCTAOMIM3UPYIOIIUX,
AHTUOKHUCIHUTENbHBIX U (POTOCEHCUOMITU3UPYIOMIUX J00ABOK K MOJTUMEPAM.

N3BecTHBI pa3nuyHbIE METOABl CHUHTE3a MPOCTHIX M CIOMXKHBIX BHHHWIOBBIX
7(UPOB AllETUICHOBBIX CIUPTOB U JAHOJIOB, HEKOTOPHIX LIUKINYECKUX COSUHEHUH,
coJiepKallluX TUAPOKCUIIbHBIE TPYIIIBI, CPEId KOTOPBIX HanboJiee YHUBEPCATbHBIM
U yIOOHBIM SIBJISIETCS OJJHOCTAIMIHOE BUHWJIMPOBAHUE ALIETUIICHOM OpraHUYeCKUX
COEIMHEHUN, COAEP/KAIINX B CBOEM COCTABE aKTHBHBIE aTOMBbI BOJOPOJA, K YUCITY
KOTOPBIX OTHOCSITCSI CHUPTHI, AUOJIbI, (DEHOIbI, KAPOOHOBBIE KUCIOTHI U AP.

Kak npaBwio, BHUHUIOBBIE dSQUPHl CHUHTE3UPYIOT BUHWIMPOBAHUEM
COOTBETCTBYIOIIMX  OpPraHUYECKUX  COCAWHECHHWM  aUEeTWICHOM WU  €ro
MOHO3aMEIIEHHBIMU ITPOU3BOIHBIMH IIPU BBICOKHUX JABJICHHUSX C BECbMa BHICOKMMU
BbIxogaMu. HeManoBaHO Takke M TO 0OCTOSATEIBCTBO, YTO MPOBEACHHE TaKHUX
MpoLeccoB TpeOyeT TPYAHOAOCTYITHOM, TOPOroCTOSIIECH anmapaTypbl U CTPOroro
COOMIOIeHUsT 0COOBIX, CENU(UYHBIX YCIOBUI TEXHUKHU O€30MaCHOCTH, a TaKXke
HEO0OXOIUMOCTh M BaKHOCTh YUeTa CTENEHU B3pPhIBO- M OIHEONACHOCTH alleTUJIeHA
Y €ro NpOU3BOJHBIX MTPU BBICOKHX JABJICHUSX.

B nocnennue roibl B OpraHM4eckoOM CUHTE3€, OCOOCHHO MPU BUHWIMPOBAHUU
alEeTUIICHOBBIMU COCMHEHUSAMHU  PA3JMYHBIX  BELIECTB, COZIEpIKAILINX
aKTHUBHBIEATOMBI BOJOPOJA, 3HAYUTEIBHO BO3POC HHTEPEC K MPUMEHEHUIO
BBICOKOOCHOBHBIX cHCTEM. CyIIeCTBEHHA TaKXE pOJb CHCTEM KaTalu3aTop—
pPacTBOPUTEND, JENCTBHE KOTOPHIX OCHOBAHO HA CUHEPTU3ME JABYX WJIM HECKOJIBKUX
OCHOBAHUU MpY MOBBIIIEHUH AKTUBHOCTH UX AaHMOHOB 3a CUET MPEBPAILEHUS] HOHOB
MeTasia B 00beMHbIe KOMIUIEKCHBIE KATUOHBI C JIETTOKATM30BaHHBIM 3aPsII0M.

BuHunmpoBaHue alleTUIEHOBBIX CIIMPTOB U JUOJIOB, HEKOTOPBIX HUKIMYECKUX
COEIMHEHUN, COJIEpKAIIUX TUAPOKCUIIbHBIE TPYIIIbI, & TaKKE€ TEXHOJOTMYECKHE
mapaMeTpbl 3TOr0 IMpOoIiecca U3YYEHbl KpalHE HE JOCTATOYHO M IO3TOMY HX
BUHWINPOBAHUE B TMPUCYTCTBUU PA3JIUYHBIX MO MPUPOAE W KOHIEHTpAIUU
KaTaJIN3aTOPOB, OPraHUYECKUX PACTBOPUTENEN U BBICOKOOCHOBHBIX CpPEJl SIBIIAECTCS
BECHMA BAXHOW U aKTYaJIbHOM 3a7ja4€il COBPEMEHHON OPraHu4eCKOU XUMHUH.

Jns  BolmosiHeHUs  3aaad  noctaHosienus [lpesunenta PecnyOnuku
V36ekucran I1I1-272 ot 31 suBaps 2006 roga «O mMepax 1Mo yCOBEpUIEHCTBOBAHUIO
IJJAHOB 3alUThl CEJIbCKOXO3SICTBEHHBIX PACTEHUN M CUCTEMA MEPOIPHUATHHI IO
o0ecreyeHn0 XMMUYECKUMH TpernapataMu» JaHHas JuccepTallMoHHas padoTa
HMMEET OIPENEIEHHOE 3HAUYCHHE.
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CeBs3b HCCICI0BAHHMS € TNPUHOPHUTETHBIMH HANPABJCHUSIMH PAa3BUTHA
HAYKH W TexHogoruil pecmyOamkm. Hacrtosimas pa0Gorta BbINOJHEHA B
COOTBETCTBHUM C MPUOPUTETHBIMU HANPABICHUAMHU PA3BUTHS HAYKH M TEXHOJOTHHU
PecnyOnuku Y36exkuctan OT-®3 — «Xumwus, Ouonorus u meaununay;[1TTN-12.
HoBble TEXHOJIOTHM MONTYYEHHS] OPTraHUYECKHX, HEOPTaHUYECKUX, MOJIMMEPHBIX U
IPYTUX €CTECTBEHHBIX MATEPHUAJIOB.

MeskayHapoAHBbIii 0030p HAYYHBIX HCCJIEA0BAHMI 10 TeMe JUCCePTAllUH.
B oOnactu xumuu aneTwieHa Hay4YHO-IIPAKTUYECKHUE HMCCIEIOBAaHUS MPOBEICHbI
MHOTMMH BEIYUIMMBl Hay4YHbIMH LEHTPAMU MHUpPa, B TOM YHUCJIE B HHCTUTYTE
OpraHMYeCcKOW XUMHUHU, B MHCTUTYTE KUHETUKH U TropeHussCUOUPCKOro OTAeNICHUs
Poccuiickonn akanemun Hayk, Poccuiickoro rocynapCTBEHHOTO YHUBEPCHUTETA
umenu ['yOkuna, B ynusepcutete Kakatus (Muaus), B ynuBepcutete KoBeHTpu
(BenukoOputanus), B yHuBepcuteTe Aunmkanta (Vcmanusi), B yHUBEpCHUTETE
Tokoxy n Tokuickoro Texnojgornyeckoro uHctutyte (Anonus) u B lllanxalickom
MHCTUTYTE oprannyeckor xumun (Kurait).

HccnenoBana v BHEIpPEHA B MIPOU3BOJCTBY CUHTE3 M U3YUYEHHUIO CTPYKTypa U
CBOMCTB (PYHKIIMOHAJIBHBIX MPOU3BOAHBIX AlIETHIIEHA, COJIEPKAIUE IeTePOATOMBI
(UpKyTCKUil MHCTUTYT XMMHH), CBOMCTB BUHUJIOBBIX MPOU3BOIHBIX AllETHIICHOBBIX
coenunenuit (Poccuiickoro rocynapcTBEHHOTO YHUBEpCUTa HMeHH ['yOkuHa),
CEJICKTUBHOMY  THUAPHUPOBAHUIO  AlIETHJICHHOBBIX  CIHUPTOB  (YHHUBEpPCUTET
AnvKaHTa), CHHTE3 SHAHTUMEPOB AallETHJICHOBBIX COeIMHEHHH (YHUBEPCUTET
Tokoxy), peakuuss TepMuUHaIbHbIMU aneruieHamMu (Illanxalickuii UHCTUTYT
OpraHUYeCcKOM XUMUN).

B Hacrosimiee Bpems mo mpoOjemMaM CHUHTE3a M CBOMCTBaAM aleTHUIICHOBBIX
COCIMHEHUN, pa3pabOTKM TEXHOJOTMM MX TMOJIYYEHUS MPOBOJATCS HAYYHO
UCCJIeI0BATENbCKIE pabOThl B IPUOPUTETHBIX HAMIPABICHUSX.

CreneHb H3y4YeHHOCTH MNpodjaeMbl. B pa3BuTUM XUMUM alETUICHA B
V30ekucrane ocoboe Mecto 3aHuMalOT HaydyHble pabotel O.K.KypOanoga,
T.C.Cupnmubaena, [[.FOcymoBa, A.I''MaxcymoBa, K.M.AxmepoBa., A.Ukpamosna,
b.® MyxunnunoBa, a B wmupe b.A.Tpodumona, O.H.Temkuna, P.M.Dnuna,
JL.b.®umepa, W.JIL.Kotmapesckoro, A.A.IletpoBa, b.I'ycera, A.B.IllenkyHoBa,
[Tapy Pawm ITao, JI.IlanuBHUKA, Hoxo Smamoro, Biao Jiang u ap.

B Hacrosimee Bpemss B 3TOM 00JIaCTU CHHTE3UPYIOTCS JIEKAPCTBEHHbIE
npenapartbl, BBIABISIOTCS WX OWOJIOrMYECKHE, a TaKkKe MHKPOOHUOIOrHYEeCKUe
CBOMCTB M Ha UX OCHOBE CUHTE3UPYIOTCS MOIYIIPOBOJHUKOBBIE MAaTEPUAIIBI.

[IpoBoasTCS  HayyHble  HCCIENOBAHUSA IO  ONTUMHU3alMU  CHUHTE3a
apOMaTUYECKUX alleTUJICHOBBIX COCIWHEHUA M WX BHHWIOBBIX 3(QHUPOB MpHU
aTMOC(EepHOM JaBJICHUH, pa3pabOTKE TEXHOJIOTUU UX CUHTE3a U MAaTEMaTHYECKOMY
MOJEIUPOBAHUIO MPOLECCOB.

CBsi3b  HCCEPTALMOHHOIO  HMCCJIEIOBAHUS C IUIAHAMH  HAY4HO-
HCCJIeI0BATEJBCKUX PadoT oTpakeHa B (PYHIAMEHTAIbHBIX M MPUKIAJHBIX
rpaHTax, BBIMNOJHEHHbIX B HamumoHanbHOM — yHuUBepcuTere  Y30eKkucTaHa
«MccnenoBanue MpoLECCOB KATAIUTUYECKONO CHHTE3a HOBBIX OpPraHMYECKHX
BELIECTB pEaKIUsIMU aleTUJIeHa M €ero TMPOU3BOAHBIX C KapOOHUJILHBIMU
COeMHEHUAMH U akpuiaoHUTpriIoM» (5P.2.11.2.Ne 01970006222, 1995-1999 rT.),
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«Pa3paboTrka 3(pPeKTUBHBIX METO/IOB CHUHTE3a HOBBIX BUHUJIOBBIX COCIMHEHHUI Ha
ocHoBe ¢eHona u ero mpousBoaHbIX» (I'panT Ne21/99, 1999-2001 rr.), «Cunre3
HOBBIX BHHMJIOBBIX COEAMHEHUN HAa OCHOBE aMHUHOB M M3bICKAHHME O0JIACTH HX
npumenenus» (I'pant 19/2000, Ne 01.200010392, 2000-2002 rr.), «baktepuanbHas
KOppo3us  HePTEnPOMBICIOBBIX TPYOOTPOBOAOB  (PKENE3HBIX M  CTaJIbHBIX
HedTexpaHuIuil) U nyTu ee npenorspamienus» (I'pant ®A-A6-T026, 2009-2011
IT.), «Pa3paboTka TEXHOJOTHMU MPOU3BOJCTBA MPOTUBOKOPPO3UOHHBIX OHOLKIOB
HOBOT'O MOKOJIEHUS U WX OIBITHO-NPOMBIIIJIEHHOE MCIBITAHUE Ha TPEINPUSTUIX
HXK «¥Y30exnedreraz» (I'pant KA6-001, 2012-2014 rT.).

Heabo uccaenoBanusi ABJAsieTcs pa3padOTKa HAYYHO-TEXHUYECKHUX OCHOB
ONTUMM3AIUN BUHUIUPOBAHMS AllETHJIEHOBBIX CIHUPTOB M JIMOJIOB, HEKOTOPBIX
HUKIMYECKUX COEIUHEHUHN, COIEp)KaIUX TUAPOKCUIbHBIE TPYIIbI, HEPTIHBIX
KHUCJIOT alleTUJIEHOM U €TI0 MIPOU3BOIHBIMHU.

B cooTBeTCTBUM C NOCTaBIEHHOM LENbI0 PEIMIAINCH CIEAYIOINIME 3adaduM
HCCJICAOBAHMSA:

UCCJIEIOBAHUE PEaKUMM KaTaIMTHYECKOT0 BUHWIMPOBAHUSA BBIOPAHHBIX
anu@aTUUecKuX, alleTUICHOBBIX CIIUPTOB U JHOJOB, (PeHOJa U €ro MPOU3BOJIHBIX,
JIOTOXUJIMHA U HEPTSAHBIX KUCIOT AllETHJIEHOM B MPHUCYTCTBHUH BBICOKOOCHOBHOM
cuctembl KOH-JIMCO mnipu atmocepHOM JaBieHUH;

UCCIIEJOBAHUE PEAaKIUU TOMOIE€HHO- M TIe€TepOre€HHO-KaTaJIuTUYECKOTO
BUHUJIUPOBAHUS BBIOPAHHBIX OPraHUYECKUX COEJUHEHUH B MPHUCYTCTBUU
BbicOkoOocHOBHOM  cuctembl KOH-JIMCO npu armochepHoM  J1aBiieHUH,
ONpeJIeNICHHE BIUSHUS TPUPOJBI W KOJWYECTBA KaTall3aTOpPOB, a TakxKe
OpraHUYeCKUX PacTBOPUTENEH, TeMIepaTypbl U MPOAOHKUTEIIBHOCTH PEaKlMU Ha
BBIXOJ] CUHTE3UPOBAHHBIX BUHUIIOBBIX COEIMHEHMUIA;

BBIBJIEHHE POJU BBICOKOOCHOBHOM cucteMbl KOH-JIMCO B peakuusix
BUHUJIMPOBAHUS BBIOPAHHBIX OPraHUYECKUX COEIMHEHUH NpU aTMochepHOM
JaBJICHUY;

U3ydeHUEe  KHUHETHMKM  OCYIIECTBJIEHHBIX  peakuid U  MpOBEJCHUE
pacyeTasHaueHH HHEpruu aKTHBALMM BUHWIMPOBAHUS B KAXKIOM OTAEIBHOM
cirydac;

MPOBEJICHUE KBAHTOBO-XUMHUYECKUX U MOJIEKYJIIPHO-IMHAMHYECKUX PacueToB
BBIOpAHHBIX COCIMHEHUA M CHHTE3UPOBAHHBIX BUHHIIOBBIX MPOM3BOJHBIX HA HX
OCHOBE, a TaK’K€ MAaTEMAaTUYECKOE MOJIECITMPOBAHNE NPOLECCA UX BUHUIUPOBAHUS;

BBISIBJIEHUE TMPEANojaraéMblX MEXaHH3Mbl OOpa30BaHUS CHHTE3WPOBAHHBIX
BUHUJIOBBIX COEIMHEHHHA KATAIUTUYECKUMH PEAKIMUSIMU BUHUIMPOBAHUS BbIIIE
yKa3aHHBIX COCIMHEHUN alleTUIICHOM;

uccienoBanue aedonupyromeil akTuBHOCTH OyTUH-3-071a-2, TeKCUH-3-110J1a-
2,5, BUHWIOBBIX d3¢upoB I-penumn-3-metmnOytun-1-ona-3 u  1-penunn-3-
METWINEHTHH-1-051a-3; MHruOupyomux cBoicTBl-peHun-3-meTmnoyTun-1-omna-3
u  1-beHun-3-mMetunneHTuH-1-oma-3  npu  OMOKOPPO3UM  METAIUMYECKUX
IIOBEPXHOCTEN;

pa3paboTKa TEXHOJIOTUSl CUHTe3a OyTuH-3-o5a-2, TeKcuH-3-auona-2,5,1-
bennn-3-metunOyTuH-1-oma-3 1 UX BUHWIOBBIX 3()UPOB.
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OO0beKTOM HCCIEAOBAHUSA SIBISIIOTCA AalleTHJICHOBBIE CHUPTHI U JTHOJbI,
HEKOTOpbIE LUKIUYECKHE COCJAMHEHHMs, COJepKalllue THIPOKCUIbHBIE TPYIIIHI,
He(TAHbIE KUCIIOTHI, @ TAKXKE KaTaIn3aTOpbl HA OCHOBE IIEJI0YEH.

IIpeamer HCCJIeI0BAHUS BUHUJIOBbIE 3¢ upsI Ha OCHOBE
TUMETWIITUHUIKAPOUHOIA,  METWITUIATUHWIKApOUHONA, 1 -3 TUHUAIIUKIIO-
[EeKCaHoJa, MeTWIhEeHWIITUHWIKApOUHoia, (eHona, Kpe3oJoB; HSHAHTOBOM,
NeJaproHOBOM, IMKIOTeKCAaHKapOOHOBOM KHUCIOT M BBICOKOOCHOBHAs CHCTEMa
KOH-IMCO.

MeToambl uccJie10BaHMS. XuMHUecKHe, (bU3UKO-XUMUYECKUE,
TEXHOJIOTUYECKHE U COBPEMEHHBIE KOMIIBIOTEPHBIE MPOTPAMMBI.

HayuyHnasi HoBHU3HA Hcc/ieJ0BAHMSA 3aKII0YAETCA B CIIETYIOIIEM:

CUHTE3UPOBaHbl BUHWUJIOBBIE MPOU3BOJIHBIE AlIETUIICHOBBIX CIIUPTOB U JIUOJIOB,
(deHona u ero MpoOU3BOAHBIX, & TAKXKE JaroXWINHA; YHAHTOBOW, MEJIAPTrOHOBON U
UKJIOT€KCAaHKapOOHOBON KHUCIIOT MPU aTMOC(HEPHOM JIaBICHHH;

BBISIBIIECHA ~ pOJIb  BbICOKOOCHOBHOW  cucrembl  KOH-JIMCO  mpu
BUHUJIMPOBAHUY BHIOPAHHBIX OPraHUYECKUX COCTUHEHUN;

OTIPEJITICHO POCTPAHCTBEHHOE CTPOCHUE CUHTE3MPOBAHHBIX apOMATUUYECKUX
allETUJICHOBBIX CIIUPTOB U UX BUHWIOBBIX 3(DHMPOB, pacipeesieHue 3JIEKTPOHHOM
IUIOTHOCTH B MX MOJIEKYJaX, MPOBEJAEHbl KBAHTOBO-XUMHYECKUE U MOJEKYISPHO-
JUHAMUYECKUE pacyeThl MOJIEKYJI U CO3/laHa MaTeMaTH4ecKass MOJENb MPOILECCOB
BUHUJIMPOBAHUS;

YCTaHOBJIEHBI Ae(OIUpYIoIIas aKTUBHOCTh OyTHH-3-051a-2, TEeKCHUH-3-IHOoJa-
2,5; BuHWIOBBIX 3¢upoB 1-penun-3-metunOytun-1-ona-3 u  1-penunn-3-
METWINEeHTHH- 1 -o51a-3; uurudupytomiee aeicteue 1-penun-3-metundyTuH-1-omna-3
u  l-benun-3-metunneHTuH-1-oma-3  Ha  OMOKOPPO3HMIO  METANTMYECKUX
MOBEPXHOCTEN HEePTEXpaHUITHUILI;

pa3paboTaHa TEXHOJOTUS CHHTE3a BUHUJIOBBIX 3(PHUPOB apOMaTUYECKHUX
AllETUJICHOBBIX CIIHUPTOB.

I[IpakTHyeckue pe3yabTaThl HCCJAEI0BAHOE 3aKIIOYAIOTCS B CIEIYIOLIEM:

pa3paboTaHbl TEOPETUYECKHUE MNPEANOCHUIKM M METOJIWKM BUHUIMPOBAHUS
COCIMHEHUM, COJIepKAIUX aKTUBHBIE aTOMBI (aTOM) BOAOPOJA, AllETUICHOM MpH
aTMOC(EepHOM JIaBJICHUH;

BBISIBJIEHBI J1€QOJIMPYIONIasi aKTUBHOCTh OyTHH-3-0J1a-2, reKCUH-3-A1omaa-2,5;
BUHUJIOBBIX 3(pupoB 1-henun-3-metundytun-1-ona-3 u 1-penun-3-MeTunneHTuH-
1-ona-3 u uarubupytomiee aeiicteue 1-penmn-3-metnoyTun-1-ona-3 u 1-penun-
3-MeTUINeHTUH-1-0ma-3 Ha  OMOKOPPO3UI0 METANIMYECKUX TMOBEPXHOCTEH
Hedrexpanuwuul (akT ucneiranus ot 06.01.2009 rona);

paccuMTaH MaTepuajbHbI OallaHC MPOU3BOJCTBA OyTHH-3-0Ja-2; TeKCUH-3-
nuoia-2,5, kotopselil anmpooupoBan B AO «Haonazor» (akt ot 01.02.2009 rona);

pa3paboTaHbl TEXHOJIOTMUECKUI periiaMeHT Mpou3BOACTBa 1-heHun-3-
MeTUI0yTUH-1-0/1a-3 U ero BUHUIOBOrO 3(Hpa U TEXHUUYECKUE YCIOBHS CHUHTE3a
2,5-muBuHminokcurekcuH-3 (TP ot 25.08.2009 roga) u BHeApEHBI B MPOU3BOACTBO
(cipaBku coBMecTHO Y30ekcko-IlanaMckoe mpeanpusitue-akiiioHepHoe OO0LIECTBO
«DNEeKTPOKUME3ABOI» U aKIIMOHEpHOE oduiecTBO «HaBounaszor).
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JlocTOBEPHOCTh Pe3yJbTATOB HCCJeIOBAHMN TOATBEPKIAETCA TEM, YTO
COCTaB, YHUCTOTa M CTPYKTypa CHUHTE3UPOBAHHBIX COCIUHEHHUA TOMOI€HHO- U
reTepOreHHO-KATaJTUTUYECKUMU  CIIOCOOaMU  BUHUJIUPOBAHMS,  JIOKAa3aHbI
AIIEMEHTHBIM aHAJIU30M, Ta30-KUJAKOCTHOM M TOHKOCIOMHON Xpomatorpaduei;
I[IMP-, UK- 1 Macc-CieKTpOCKONUEN, MOIYyAIMINPUIECKUM KBAaHTOBO-XUMUYECKHM
MerogoM PM3 u ucnonb3zoBanuem nporpaMMmbelSTAT, a Takke MareMaTH4eCKON
00pabOTKOM MOJIyYeHHBIX PE3yJIbTAaTOB.

Hayynasi um npakTuyeckasi 3HAYMMOCTh Pe3yJbTATOB HCCJIEA0BAHUS.
Hay4Hasi 3Ha4YMMOCTbh MOJIYYEHHBIX PE3yJIbTATOB HMCCJIEJIOBAHMS 3aKIIIOYAETCS B
BBISIBJICHUM  3aKOHOMEPHOCTEH  KAaTalUTUYECKOrO0 BUHWIMPOBAaHUA  (eHoa,
KpEe30JI0B, AalleTWJICHOBBIX CIUPTOB U JIMOJIOB: JAUMETHIITUHUIKapOUHOIA,
METWIITUINTUHUWIKAPOUHONA, |-3THUHUIIIUKIIONEKCAHOa, METHI(QEHWIITUHII-
KapOMHOJIA; DHAHTOBOM, TMENAPrOHOBOM U IMKIOTr€KCAHKapOOHOBOM KHCIOT
alleTWJICHOM B TMPUCYTCTBUM BbICOKOOCHOBHOW cucteMbl KOH-IMCO mnpu
aTMoc(pepHOM JaBJICHUNH, MPETI0KEHbI MEXaHU3Mbl oOpa3oBaHus
CUHTE3UPOBAaHHBIX BUHUJIOBBIX COETMHEHUIA.

BrisiBniensl nedonupyroias akTUBHOCTh OyTHH-3-0Ja-2, TeKCUH-3-auona-2,5
U BUHWIOBBIX 3¢pupoB  1-penun-3-merundyrtun-l-oma-3 u  1-penun-3-
METWINEHTHH- 1 -o1a-3; uurudupyromiee aeicteue 1-penun-3-metundytuH-1-omna-3
u  l-benun-3-mMetunneHTuH-1-0oma-3  Ha ~ OMOKOPPO3HMIO  METANTMYECKUX
KOHCTPYKIMI HepTerazoBoil oTpaciii W NPUMEHEHbl B KauecTBE OMOJIOIHYECKHU
aKTUBHBIX MPENapaToB.

Buenpenue pe3yabTaToB MccieqoBaHusl. Pa3spaboTaHHas TEXHOJOTHS
nojiyueHust OyTUH-3-0j1a-2, TeKCHH-3-1Moja-2,5 W WX BUHWIOBBIX 3()HUpPOB H3
aleTWIeHa W aleTalbJaeruaa BHenpeHa B npou3BoacTBo (TP-12-08 KXXT ot 30
nexabpss 2008 rona, aktel 6 uions u 11 mapra 2009 rona). byrun-3-o1-2 B
KauecTBE POCT PEryJIMPYIOIIero mpenapara; TeKCUH-3-A10J-2,5 U ero BUHWIOBbIE
a¢upsl B KayecTBe JAe(OJIMAHTOB BHEJIPEHBIB MPOMU3BOACTBY M  TOJIOBOM
HSKOHOMHYECKUH 3P(EKT OT UX UCHOJb30BaHUS cocTaBisieT Oonee 570 MiH cym
(cipaBku u3 «CoBMecTHOro Y30ekcko-IlanaMckoro mpeanpusTUs-aKIHOHEPHOTO
obmiectBa «InekTpokumésaBoa» 321 ot 16 umiona 2015 roga u AKIMOHEPHOTO
obmectBa «HaBonazor» 03/4545 ot 16 urons 2015 roxa).

Anpoldanusi  pe3yJbTaToB  MccjaeaoBaHus. (OCHOBHBIE  TOJIOXKEHUS
JTUCCEPTALIMOHHON pPa0OThl JOJOKEHbI Ha pazNUYHBIX MEeXAYHapOIHBIX U
PecnyOnukanckux ¢dopymax: MexayHapoaHoit koHdepeniuu «International
workshop on biotechnology commercialization and security» (Tamxkent, 2003);
MexayHapoqHOH KOH(PEPEHIMH MOJOJbIX Y4YeHbIX «bBHOJIOrMYecKH aKTUBHBIE
MOJINMEPHI: CUHTE3, CBOMCTBa U npumeHenue» (Tamxkent, 2003); MexayHapoaHOiM
koH(pepenuun «XVII  Ulusal kimya kongresi», (Kars-Turkiy, 2004);
MexpernoHaibHOW  Hay4HO-NpakThuyeckod KoHpepenuun «bilikmi maman
naspiay—3amaH Tanabel» (Atakent-Kazaxcran, 2004); MexayHapoaHON Hay4HO-
TexHuueckot koHdepenuun «lIstiqlol» (HaBowmii, 2006); MexayHapoaHoi
koHpepenimn «Xumudeckas texuomorus XT'07» (Mocksa, 2007); Y36ekucton
MukpoOuonornap cwe3au  (Tamkent, 2008); MexayHapoaHOH  Hay4dyHOUH
koH(pepeHuun  «COBpEeMEHHOE  COCTOSIHUE M TEPCHEKTUBBI  Pa3BUTHS
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aHamuTU4YeCKoM xuMum B Y30ekucrane» (Tamkent, 2008); MexayHapoaHoM
Hay4yHOU KoH(pepeHIMUu «COBpEMEHHOE COCTOSIHUE M TEpPCIEKTHBBI Pa3BUTHS
AHAJUTHYECKONM XUMHUHM B Y30€KHCTaHE», IMOCBAIIEHHON 90-IeTHIO akajgeMHKa
Tanunosa HI.T. (Tamkent, 2009); 14-0it Mexaynapoanoi konpepeniuu «Hedtob
nu raz OGU-2010» (Tamxkent, 2010); MexayHapoaHOW HayYHO-TE€XHUUECKOM
KoH(pepeHun «COBpEeMEHHBbIE TEXHUKA U TEXHOJOTHH TOPHO-METAILTYPru4ecKoOin
oTpaciu u nytu ux passutus» (Hasowii, 2010); Pecn. HayuHO-1Ipak. KOHPEPEHIINH
«AKTyalbHblE TTPOOJEMbl XUMUU KOMIUIEKCHBIX coeauHenuit» (Tamkent, 2011);
Pecni. HayuyHo-TexH. koHpepeHIMH «llepcnexkTuBbl pa3BUTUA TEXHUKA U
TEXHOJIOTUH, JOCTH)KEHUS TOPHO-METAJLUIYPrUYECKOW  OTpaciud 3a  TOJbI
HezaBucuMmocTH Pecnybnmuku V36ekuctan» (Hapowit, 2011); MexayHapoaHoit
koH(pepenuun «Hedts u raz» (Jlongon, 2011); II-oit MexnyHapoaHoit
Kazaxcrancko-Poccuiickoil KOHPEpEHIIMH 10 XUMUU U XUMUYECKOH TEXHOJIOTUU
(Kazaxcran, Kaparanna, 2012); MexyHapoiHOM KOH(epeHIuu
«Karanutuueckue mnponeccel HedrenepepabOTKH, HEPTEXUMUM U HKOJIOTHU»
(HoBocubupck, 2013); MexayHapoaHoit HayyHoi koH(pepeHInn «llepcrneKkThBbI
HAyK{ U IPOU3BOJICTBA XUMHUUYECKOU TEXHOJIOTUU B Y30ekuctane» (Hasowuii, 2014);
IIT MexnaynapogHoit koHpepeHUUU «30JIb-Iejib CUHTE3 U HCCIeOBaHHE
HEOPTraHWYECKUX COEJIMHEHUN, THOPUIHBIX (YHKIMOHAJIBHBIX MAaTEpUajoB H
mucnepcHbix cuctem» (Poccus-Cyszgans, 2014); VII MexnyHnapoaHoil HaydHO-
MPaKTUYECKON KOH(pEepeHUUH «AKTyaJbHble NMPOOJEeMbl HayKH M TeXHUKHU-2014»
(Poccus-Yda, 2014) u Pecnybnukanckux HaydyHbIx KoH(pepeHuusx (2003-2015
IT.).

Ony0/1MKOBAHHOCTH Pe3yJbTAaTOB HccCaeq0BaHusl. OCHOBHOE COJEpPIKAHHE
paboThl omyOnHrKoBaHO B 71 HaydHbIX paboTax, B TOM 4ucie 2 y4yeOHHKax, 38
HAy4YHBIX CTaThAX B 3apyOexHbIX M PecnyOnukaHckux wu3gaHusX, 28 Te3ucax
JOKJIaJIOB; TTOJTy4eHo3 naTeHta PYs3.

O0bém u cTpykTypa amccepranuu. /[uccepranusi COCTOUT U3 BBEIACHHUS, 5
IJ1aB, BBIBOJIOB, CIIUCKA JIUTEPATYPHI, IPUITIOKEHUS, COAEPKUT 193 cTpanull TeKcTa,
BKJIIOYAET 72 pUcyHKa U 86 TabuiI.

OcHoBHOE CoACpKaHHuEC NUCCEPTALINH

Bo BBegeHMH O00OCHOBBIBAIOTCS ~ aKTyaJlbHOCTh, 1I€JIb M 3aJauu
UCCJIeI0BaHUSI, IPUBEJICHBI CTENIEHb U3YYEHHOCTH MPOOJIEMBbI, 00BEKTHI, MPEIMEThI
Y METOJIbl UCCJIEIOBAaHUM, HAYUYHAasl U MPAKTUYECKasi 3HAYMMOCTh, Hay4yHasi HOBU3HA
MOJIYyYEHHBIX  Pe3yJbTaTOB M WX  peanu3auus, anpoOMpOBaHHOCTh U
OMmyOJUKOBAaHHOCTD.

IlepBass rnmaBa ngumccepranuu  HasbiBaetcss  «0Q030p  JauMTepaTypbl.
BunniupoBaHue aneTWIEHOM OPraHMYeCKHX COeJIMHEHHWID» U TOCBSIIEHA
aHaNIM3y JHUTEPATyPHBIX MATEpPUATIOB, OCBELIAIOIIMX OCHOBHBIE 3aKOHOMEPHOCTH
peakuuii BUHWIMPOBAHUSA M OOJACTH NPUMEHEHUS CHUHTE3UPOBAHHBIX BELIECTB,
CUHTE3 BUHWIOBBIX 3(GUPOB (heHONa, €ro MPOU3BOJHBIX U KapOOHOBBIX KHUCIIOT, a
TaKK€ CBOMCTBA U MNPUMEHEHHE BUHUIIOBBIX coeAMHeHUH. (OTMeueHo, YTO
MOCJIEHUE IIUPOKO MPUMEHSIOTCS BO MHOTHX OTpacifiX M CHHTE3UPYIOTCS
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pPa3IUYHBIMU CIIOCO0AMHM, CPEU KOTOPBIX MO MPOMBIIIIEHHON BaKHOCTH HamboJsee
aKTyaJbHBIM SIBJISIETCS BAHWIMPOBAHUE COEIMHEHHM, COJIEpKAIIUX AKTUBHBIN aTOM
BOJ0PO/1a, ALETUIICHOM.

IlokazaHo, 4YTO B JUTEpaType OTCYTCTBYIOT CBEAEHUS O KBAHTOBO-
XUMUYECKUX M MOJIEKYJISIPHO-IMHAMUYECKUX pacyeTax MOJIEKYJ BHUHWIOBBIX
COCIMHEHUM, a TaKkKe  MAaTEeMaTUYECKOM  MOJEJIMPOBAHMM  MPOLIECCOB
BUHUJIMPOBAHUS OpPraHUYECKUX coequHeHnid. Ha ocHOBe 00CyxkaeHus: MaTepuasoB
cOpMYIHpPOBAaHbl AKTYaJbHOCTh M BaXXHOCTh NPOOJEMBI B MpeasiaraeMoit
AccepTallMOHHON padoTe.

Bropas rnaBa nuccepTalMyd Has3bIBaeTCs «JKCIMEPHMMEHTAJIbHASl 4YaCTh.
Hcxoanbie BemecTBa, METOAMKA BHHMJIMPOBAHMS, AHAJIN3 W HCCICI0BaHHE
CBOMCTB MNOJYYCHHbIX BHHHMJIOBBIX COCIMHEHMIl» W TOCBAILIECHA METOAUKAM
MIPUTOTOBJICHHUSI  KaTaJIn3aTOPOB, MPOBEICHUI0 pPEAKIUl BUHWIHPOBAHHUS B
TOMOTEHHBIX M T€TEPOr€HHBIX YCIOBUSX U METOJAM aHalIN3a CTPYKTYp U CBOWCTB
CUHTE3UPOBAHHBIX COCINHEHUM.

Tpetbs rJiaBa JUCCepTalun Ha3bIBAETCS «KaTanuruyeckoe
BUHHJIMPOBAHHE OPTaHUYECKUX COCMHEHHH, COACPKAINMX AKTUBHbIE ATOMbI
BOAOPOAa» U B HEH MOAPOOHO OOCYXKIEHbl TMOJYYEHHBIE PEe3yJbTaThl
CUCTEMATHUYECKOT0 HM3YYEHUS BUHWIMPOBAHUS anM(PaTUUYECKUX U alleTHUICHOBBIX
cnuptoB. [IpuBoasTcs pe3ynbTatbl U OOCYXJACHHE MO CHUHTE3y apOMaTHUYECKUX
aUETWICHOBBIX CIHUPTOB Ha OCHOBE KpPOTOHOBOIO ajbJeruja, ameroHa Hu
METWIATUIKETOHA MeTonamu PaBopckoro, I'punbsapa-Monnya, 1ua3oTUpOBaHUS U
X BHUHWIMPOBaHUS aneTuieHoM. [IpuBeneHbl cHHTE3bl BUHUIIOBBIX 3(PUPOB
(deHona u ero Npou3BOAHBIX, B YACTHOCTU O-, M- U N-KPE30JIOB U JaroXwjinHa Ipu
aTMOC(EpPHOM JaBJICHUHU B IPUCYTCTBUH BHICOKOOCHOBHBIX CHCTEM.

OO6cCyxaeHbl CHUHTE3bl BUHWIOBBIX 3(HUPOB MEIAPrOHOBOM, 3HAHTOBOM U
[UKJIOT€KCAaHKapOOHOBON KUCIIOT B F€TEPOrE€HHBIX YCIOBUSAX U MOKA3aHO BIIUSHHE
NpUPOABl KaTajau3aTopa M TEMIEpaTypbl Ha BBIXOJ HMX BHUHUJIOBBIX 3(HUPOB.
[IpuBonsTcs cnenuduueckue U 0OIIHME 3aKOHOMEPHOCTH CHUHTE3a MX BUHWJIOBBIX
MPOU3BOJIHBIX MPU aTMOC(HEPHOM JABICHUH B MPHUCYTCTBHUH BBICOKOOCHOBHOM
CUCTEMBI.

CucreMaTuyecku HCCIEAOBAHO BUHUIMPOBaHHE anu(paTUYECKUX CIUPTOB:
ponaHoJja, U30-IponaHoia, OyraHoja, U30-0yTaHoJa, IEHTAHOJIA U U30-IIEHTaHOoJIa
B TNPUCYTCTBUU BBICOKOOCHOBHOH cucrembl KOH-ZIIMCO npu atmocdepHOM
JaBJICHUM B Pa3jIUYHBIX OpPraHUYecKuX pactBoputeisx. [Ipu sTom obpasyroTcs ux
BUHUJIOBBIE A(DUPHI 110 CXEME:

KOH, DMCO
ROH+HC=CH —— ROHC=CH,
30-150° C

rae R=-C;H7;u30-C3H5; -Cy4Hg,u30-C4Hg; -CsHyy; m30- CsHyy
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Bbixog, %

Puc.1.3aBucumocts BBIXOJA
BUHUJIOBBIX 3¢upoB
anudaTuyeckux  CHOUPTOB  OT
TeMIlepaTypbl peakuuu: 1- H-
IIPONMIIOBOTO; 2-u3o0-
MPOMUIIOBOrO; 3- H-OYTHIIOBOIO;
4-130-0yTHIIOBOTO; 5- H-
aMHJIOBOr0;  6-M30-aMHJIOBOTO
CIIUPTOB

0 20 40 60 80 100 120 140 160
Temnepartypa, °C

[lo akTUBHOCTM B peaklUUd BUHWIMPOBAHUS H3Y4YEHHBbIE anudaruueckue
CIUPTHI MOKHO PACTIONOKUTD B CIEAYIOMIMMI PAI:
n30-CsH7>u-CsH7> n30-C4Ho>H-CyHo> n30-CsH1>1-CsHy
HccnenoBanbl TOMOT'€HHO-KaTaIUTUYECKHUE peakuuu HEKOTOPbIX
anu@aTUYeCKUX CIHUPTOB € (PEHMIIALETUIIEHOM B MPHUCYTCTBUH BBICOKOOCHOBHBIX
cucteM (MOH-IMCO, MOH-IM®A) u npu 3TOM YCTaHOBJIEHO 0Opa30BaHHE HX
2-(peHMIIBUHMIIOBBIX 3(PUPOB IO CXEME:

R()H+CHEC© _MOH .®-0-cE=CH @

rac R= —C4H9 5 —CHZ - (le - CH3 ; —C7H15

CH;

B kauecTBe KaTanm3aTopoB UCHOJIb30BaHbl ruapokcuasl Li, Na, u K, Beioop
KOTOpBIX O0YCIIOBJIEH TEM, YTO /I BAHWJIMPOBAHUS CIIUPTOB TPeOyeTCs 1IeI0uHas
cpena. B pactBope Takumx mojsipHbIX pactBoputenei, kak MCO, IM®PA wu np.,
IIEJIOYH JIal0T BBICOKOOCHOBHBIE CHUCTEMBI, T.€. UX OCHOBHOCTH YBEJIIMYMBAETCS B
HECKOJIBKO pa3s.

HccnenoBan cHUHTE3 alEeTHIEHOBOIO CHHUPTa-OyTHUH-3-01a-2 1O METONY
daBOPCKOTro peakiveil areTueHa ¢ YKCYCHBIM aibAeruioM (Tadiu.l), a Takxke u
€ro BUHUJIMPOBAHHUE.

Ha ocHOBe pe3ynbTaToOB HKCIEPUMEHTa paccUUTaHa DSHEPrus aKTUBAILUU

npolecca, Kotopas paBHa 42,3 k/[x/Mob.

HeoOxonumMo  OTMETUTH, 4YTO  COIJIaCHO  JIUTEPATypPHBIM  JAHHBIM
BUHUJIMPOBAHUE CIHUPTOB, B OCHOBHOM, IPOBOJUTCA MPHU BBICOKUX JIaBICHUSIX
aleTUIICHa WIKM pa30aBUTENs - HHEPTHOrO ra3a. [I[puMeHeHue AuMeTHICYIbGOKCH A
B KQYEeCTBE PACTBOPUTENISL 00JIeryaeT NPOTeKaHUE PEaKIiu, T.€. €€ MOKHO MPOBECTH
npu armocepHom aaBinenunu. B kauecTBe katanuzaropa ucnonb3oBad KOH (10 %ot
Macchl aleTwieHoBoro cnupra). [Ipu 3TOM, B OCHOBHOM, 00pa3zyeTcs BUHUIJIOBBIN
a¢up OyTHH-3-07a-2 3a CUET aToMa BOJIOPOJA THAPOKCUIBHON T'PYIIIbI UCXOIHOTO
aleTUJIEHOBOT'O CIIUPTA:
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HC=C—CH— CH; + CHECHM» HC=C — CH— CHj,
| KOH |
OH O—CH=CH,
Tabnumna 1
HekoTropble KWHETHYECKHE ITapaMeTphl CHHTE3a OyTHH-3-0J1a-2
peakIimeil aleTuIeHa C YKCYCHBIM aJIbJICTHIOM

[Ipomomxurensb- Boixon 6yTuH- Cpennsisi CKOPOCTb PEaKIIUu:
HOCTb PEaKIINH, Yac 3-ona-2, % %/4ac | momb/muac

Temnepatypa 10°C

1 4,0 4,0 0,016

6,0 3,0 0,012

3 7,0 2,0 0,009
Temnepatypa 5°C

1 13,0 13 0,052

2 17,0 8,5 0,034

3 22,0 7,3 0,029
Tewmmeparypa 0°C

1 32,0 32 0,128

2 37,0 18,5 0,074

3 45,0 15 0,060
Temnepatypa -5°C

1 40,0 40,0 0,160

55,8 27,9 0,112

3 64,4 21,5 0,086

Pe3ynbTaThl mokaszaiv, 4TO €ro MakcUMallbHbIA BBIXOA (55,1 % wim 6,67
Moiw/n) Habmomaercs npu 105°C M MpPOROKMTENBHOCTH PEAKIHH 5 YacoB.
MakcumaibHas ckopocTh peakiuy npu 105°C i npH mpomo/KHTENBHOCTH 3 Yaca
cocraBnser 13,67 %/uyac. PaccuMTtana »sHeprus akTUBalUsi €ro oOpa3oBaHus,
KoTopas paBHa 151,9 kJ[>x/Mob.

Taxxe UCCJIeI0BAHO BUHUJIMPOBAHUE rexkceH-4-un-1-omna-3,
CUHTE3UPOBAaHHOIO M3 alleTWJeHAa M KpPOTOHOBOIO anbjaerujga. B kadectse
katasm3atopa ucrnonbzobad KOH (10 macc.% oT mMacchl alleTHJIEHOBOTO CIUPTA),
pPacTBOPUTENIEM CITYXKUI TuMeTuicyibdokcun. Ilpu 3Tom, B 0CHOBHOM, 00Opa3yeTcs
BUHUJIOBBIM 3(up 3a cuer aTroma BOJIOPOJA €ro TUAPOKCHIBHON TIpynmbl ¢
BbIXOA0M 31 %.

CH;CH=CH—§H—CECH+-HCECH?g¥i> CHy CH=CH~-CH—C=CH

OH O—CH=CH,

HaGmomaercs, uTo ¢ Bo3pacTaHUEeM TeMmmepaTypbl B uHTepBasie 20-85 °C BbIxOZ
BUHUJIOBOTO 3(QUpa COOTBETCTBEHHO YyBenuuuBaeTcs ot 11,0 mo 31,0%, a
JanbHeIee MOBBIIICHHE TEMIIEPAaTypbl OTPUIIATENBHO CKa3bIBACTCS HA €r0 BBIXO/I.
HccnenoBana KMHETHKA CHHTE3a M IO MeToAy AppeHuyca (puc.2.) paccuuTaHa
SHEpPrus akTuBanus, kotopas coctaiseT 109,4 kJ[>x/Mob.
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4+IgW
026

Puc.2. 3aBucumocts IgW or
I/T i BUHMIMpPOBAHUS
rekceH-4-uH-1-oma-3

04—

052

I I I
27 28 29 %0  1/T-1073

CTpyKTypa CUHTE3UPOBAHHOI'O BUHUIIOBOTO 3(hHpa MOATBEPKICHA TaHHBIMU
HK- u IIMP-cniekTpockonumu.

beio HCCIIEJOBAHO BUHWIMPOBAHUE CUHTE3UPOBAHHBIX
TUMETWIPTUHUIKAPOUHOIA M METWIdTWIITUHWIKApOWHONA B  MPUCYTCTBUU
BbICOKOOCHOBHOUM cuctembl KOH-JIMCO. Peakuusi mnporekaer B cliyyae
METUIITUINTUHUIKAPOUHOIIA IO CXEME:

o o
C2H5—(|3—CECH + HC=CH — (C,H;—C—C=CH
OH O—CH=CH;

MakcuManbHbI BBIXOJT BUHWJIOBBIX 3(DUPOB COCTaBISET COOTBETCTBEHHO
27,8 u 38,5%, npu 3TOM IOKa3aHO, YTO OH CWJIBHO 3aBHUCHUT OT TEMIEPaTyphbl
(MakcUMaIbHBIN BBIXOJ HAOJI01aeTCs TIPU 8OOC).

[IpoBeneHo  BUHWIMPOBaHME | -3THHWILMKIOTEKCAHOIA  alleTHICHOM B
pactBopax kcmmoma u JIMCO mpu pasnuussix TemmepaTypax (95-143°C) u
MOKa3aHO, 4YTO B Cllydae KCHJIOJA€ro BHHUJIOBBIM 3pup oOpaszyercs C BbIXOJI0M
13% no wucxogHomy cnupty. B mpucyrctBum xe JMCO npu oAMHAKOBBIX
YCIJIOBUSIX IIEJIEBOM MPOYKT 00pasyercs ¢ BIxoaoM 42%:

CwCH C=CH
I < i
g " - CH—CH;

bb110 M3yueHO BUHWIMPOBAHUE METII(PEHUIITUHUIKAPOUHOIIA alleTUIICHOM
B mOpucyTrcTBuu OeH3ona, kcwiona u JMCO npu pa3iaudHbIX TeMmrepaTypax.
[TokazaHo, 4TO B MPHUCYTCTBUU OCH30JIa €r0 BUHWIOBBINA d(pupHE 00pasyeTcs, a B
pactBopax kcuiiona u JJMCO oH cuHTe3upyercs ¢ BbIxoaom a0 37%:

C=CH C=CH

| —cn
C—CH; + HC=CH ——— » —

i 3 KOH, °¢ I )
OH OCH=CH;,

HccnenoBaHn cuHTE3 alleTHIICHOBBIX JMOJIOB B3aUMOAEHCTBUEM OyTHH-3-0J1a-2
C VYKCYCHBIM aJbJETUJIOM M JUMETHIKETOHOM, TMPU 3ITOM COOTBETCTBEHHO
00pa3yroTcsi TeKCHUH-3-IHO0N-2,5 W 2-MEeTWIreKCUuH-3-11oi-2,5. OnTuMaabHBIMU
YCJIOBUAMU TOJYYEHUS]I BTOPUYHO-BTOPUYHOTO AalETUICHOBOI'O [HMOJIA SIBISIOTCS:
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cootHourenne Oytuu-l1-oma-3 m KOH 1:3-4, temmeparypa 8-10°C, a cunresa
BTOPUYHO-TPETUYHOTO AIETUIICHOBOTO JHOJIA MOMHUMO YKa3aHHOTO COOTHOILICHUS
CIIUPTA M IIEJI0YU OKa3alach CPAaBHUTEIILHO BBICOKAsl TEMIIEpaTypa (+200C).

N3ydyeHa 3aBUCMMOCTh BBIXOJA@ T'€KCHUH-3-1M0Ja-2,5 OT TEMIEpaTypbl H
MPOAOJDKUTEIBHOCTH PEAKIUM W pAcCUMTAHa SHEPrusli aKTUBALMS PEAKIMUU €ro
oOpasoBaHus, koTopas paBHa 58,6 kJ[x/MOJb.

HccnenoBan CMHTE3 apWIapOMAaTUYECKUX AllETUIICHOBBIX CIIUPTOB METOJIAMU
®dapopckoro, ['punspa-Honuua u nuazotupoBaHus. [1o MeTony aua3zoTUpoBaHUs
apoOMaTHUYECKUX aMHUHOB OOpa3yIOIIHecs TUA30COCIUHECHUS B3aUMOJCHCTBYIOT C
alleTUJICHOBBIMU CIUPTaMH B TpucyTcTBuM coiu meau (I) ¢ obOpazoBaHuem
(heHmIae THICHOBBIX CIIUPTOB. ITpu 3TOM ObLIN HCITOJIb30BaHBI
JTUMETWIITUHWIKAPOUHOJ,  METHWIDTWIdTUHWIKAPOWHOJN,  reKceH-4-uH-1-011-3,
noiryyeHHele o Mertogam dasopckoro u ['punssapa-Mounya. beuio ycTtaHOBIEHO,
YTO JMA30COCTABJISIONIMKA MPOJYKT Ha OCHOBE AaHWIMHA, CHUHTE3UPOBAHHBIN
B3aUMOJICHCTBUEM TIOCJICHETO C HHUTPUTOM HATpUs B cpeAe pa3daBiIeHHOMN
COJISTHOM KUCJIOTBI, 00pa3yeTcsi B CTAOMILHOM BUJIE:

NH, N,Cl

%NMV0242HCH———+-[i:j + NaCl + 2H,O

()6p33YHHHHCCH ANA30COCINHCHUS TMPCACTABIIAOT CO60ﬁ COHCO6p33HH€
COCAUHCHUA, I[I/ICCO]_II/II/Ipy}OH_II/IC Ha KaTUOH AWAa30HUA U aHHUOH XJ'IOpa:
N-Cl1

25—

[Ipy HU3KOI TemmepaType B pacTBOPE COJU JUA30HUS JIETKO PEarupyroT C
allETWICHOBBIMU  CIIUpPTaMHU, 00pa3ys  COOTBETCTBYIOLIME  apOMaTHUECKHE
alETUJICHOBBIE CITUPTHI:

?
N2ClI C=C—C—R

|
R OH
+HC=C-C—R — > + N + HCI
|
OH

rae: 1) R=R'=-CHj;; 2) R=-CH3, R'=-C,Hs; 3) R=-H, R'=—CH=CHCH;
HccnenoBaHO TOMOT€HHO-KaTAIMTHYECKOE BUHWIMpOBaHUE 1-dhenHm-3-
MeTWIOyTHH-1-071a-3 ametuneHoM B cymnepocHoBHoW cpene MOH-IMCO.
VY cTaHOBIICHO, YTO MPU 3TOM, B OCHOBHOM, 00pa3yeTcsi ero BUHUIIOBOM A(up:

H3 ?H3
EC_$_CH3 EC_$_CH3
OH O—CH=CH,

MOH - DMCO

+ HC=CH
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Tabnuua 2
CpaBHHUTEIBHBIC BBIXOIBI CHHTE3UPOBAHHBIX aPOMATHYCCKUX
aIlCTUJICHOBBIX CITUPTOB

HcxonHbli aneTuieHoBOn ITony4eHHBIH apOMaTUYECKUN Brixon
CIIUPT AlETUIICHOBBIN CIIUPT IPOAYyKTa, %o

HCECCOH(CH3)2 C6H5CECCOH(CH3)2 75, 1
3-Metun0yTuH-1-011-3 1-pennn-3-meTunoyTun-1-o0m1-3

HCECCOH(CH3)C2H5 C6H5 CECCOH(CH3)C2H5 58,9
3-MEeTWINEHTUH- | -071-3 1-pennn-3-meTunnenTus- 1-0m1-3

HC=CCHOHCH=CHCH; CsHsC=CCHOHCH=CHCHj3; 54,5

rekceH-4-uH-1-o1-3 1-penunrexcen-4-un-1-om-3

Jlist u3bICKaHUST BO3MOKHBIX 00JIacTeld TNPUMEHEHUS CHHTE3UPOBAHHBIX
COCIMHEHUH U3y4YeHa KX MHKPOOUOJIOrMYecKass aKTUBHOCTh B JIA0OpAaTOPHBIX
YCIOBUSAX  COBMECTHO C  COTPpYJAHMKaMU  JaOOpaTOpUU  TEXHUYECKOU
MUKpOOHOJOrMM HMHCTUTYTa MukpoOuonorun AH PVY3 mporuB Omokoppo3uu
TpyOonpoBoAoB U  HedTexpaHWIMIIHEPTSIHOW  mpombinuieHHOCTU.  Cpeau
UCCJIEIOBAHHBIX coeAuHeHu 1-¢denun-3-metundytun-1-o1-3 u  1-penunn-3-
METWINEeHTUH-1-011-3  obnamaroT Hambojee AaKTUBHBIMU  OaKTepULUIHBIMU
CBOICTBaMHU B OTHOIIEHUM OaKTE€pHi, BbIJCICHHBIX U3 NMPOO HEPTEIPOMBICIOBBIX
TpyOOIPOBOIOB.

W3yyeHo BIMsAHHME TPUPOJAbI U KOJUYECTBA Karajau3aTtopa, a Takke
MPOJOJDKUTENBHOCTH  peakluu  Ha  oO0pa3oBaHME  BHUHUJIOBBIX  3(UPOB
apoOMaTUYEeCKUX aleTUJICHOBBIX cnupToB. Ha puc.3. mpuBeneHbl pe3ysbTaThl
UCCJIEIOBAHUS BIMSHHUS TPUPOABI M KOJIMYECTBA KaTaIU3aTOPOB HA BBIXOJ
BUHUJIOBOTO 3upa 1-pennn-3-metuianeHTun-1-omna-3.

Bpixo
npoaykra, %
40 3

35

. Puc.3. 3aBHUCHUMOCTE BBIXOJ1A

I 2
wl BUHWIOBOTO 3dupa 1-penm-3-
| METWIIIEHTHH- 1 -011a-3 oT

20|
KOJIMYCCTBA KaTaJiu3aTopa:

5l 1-LiOH, 2-NaOH, 3-KOH

oL *

| | |
5 10 15

Konuuecrsa katanmusaropa, %

BunHo, 4TO ¢ yBEIMYEHHEM paJnyca MOHA LIEJIOYHOTO METAJUIa BO3PACTAIOT
KAaTAUINTUYECKAasd aKTHUBHOCTh MIEJOYA M COOTBETCTBEHHO BBIXOJ BHHUJIOBOTO
a¢upa.

Jlist BBISIBIEHUS OCOOEHHOCTEH BUHWIMPOBAHMS 1-(eHus-3-MeTuIneHTHH-1-
ojla-3 W3y4yeHa KHHETHKAa €ro CHHTE3a, IIOJYyYECHHBbIE MPU ITOM PE3YIbTAThI
npuBeAeHbl B Tabi. 3, HA OCHOBE KOTOPBIX pAacCUMTaHA HHEPrus aKTHBAIUH,
KoTopas paBHa 29,2 kJ[x/MoJb.
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Taxxe HCCIIEJOBAHO BUHUJIMPOBAHUE 1-penurekcen-4-un-1-omna-3
anetusaeHoM B romoreHHou cpene B npucyrcrBum KOH-JIMCO u npu sTOoM
CUHTE3UPOBAaH €ro BUHUJIOBBIN 3(hUp MO cXeMe:

=C—CH—-CH=CH—CHj =C—CH-CH=CH—CH;
OH O—CH=CH,
' He=cy —MOH-DMCO

rae: M= Li, Nau K
[Ipy »TOM wHcCclienOBaHO BIUSHUE TMPUPOAA M KOJMYECTBA KaTaau3aropa,
MPOJOJDKUTENBHOCTH PEAKIMKU, TeMIEpaTypbl W MPUPOJLI PACTBOPUTENCH Ha
BBIXOJ] MPOJYKTAa U ONTUMHU3HPOBAHBIYCIOBUS MpoOBeleHus: mpoiecca (Tabdmn.3.).
MakcuMalbHBI  BBIXOJT ~ BUHWIOBOrO  3dupa  l-penurekcen-4-uH-1-omna-3
coctaBisier 55,7 %. HM3ydeHa KHWHETHKAa pEakUMM W pacCUUTaHa DSHEPTUsd
aKTUBAIIUU Tpoliecca, kotopas cocrapisieT 31,5 k/[/Mob.
Tabnuua 3
Hekoropble kuHeTUYECKHE MapaMeTpbl CUHTE3a BUHUIIOBOTO 3(upa
1-penunnrexcen-4-un-1-omna-3

[Mpononxu- | Temneparypa, | Brixoa BunumoBoro | CpemHsisi CKOPOCTb
TEJIBHOCTh °C sadupa 1-pennn-3- peakiuu
peakiuu, yac rekceH-4-uHa-1

% Moub/11 | Y%/4yac | MoJb/.yac

80 20,7 1,30 5,17 0,32

4 100 23,3 1,42 5,82 0,35

120 34,7 2,09 8,67 0,53

130 21,0 1,29 5,25 0,33

80 33,3 2,07 5,55 0,34

6 100 35,8 2,19 5,96 0,37

120 45,8 2,66 7,63 0,44

130 40,8 2,50 6,80 0,41

80 46,0 2,65 5,75 0,33

8 100 51,3 2,83 6,41 0,35

120 55,7 2,96 6,96 0,37

130 48,4 2,62 6,05 0,31

BBenenue 53IEKTPOHOJOHOPHON WM 3JIEKTPOHOAKIENTOPHOM TIpynm B
OCH30JIbHOE KOJIBIO (DEeHOJaMEeHsIeT XapaKTep BHUHWIMPOBAaHUS U BBIXOJbI
o0Opa3yroumxcs Ipu 3TOM BUHWIOBBIX 3(pupoB. B T1a0n.4 npuBeneHbl MakcUMallbHbIE
3HAYCHUHU BBIXOJIOB CHUHTE3UPOBAHHBIX BUHWIOBBIX J(PUPOB TPU ONTHUMATBHBIX
YCIOBUSAX TpPOBENCHMs mpolrecca. M3ydeHHble COEIUHEHUs MO0 UX AKTUBHOCTH B
peakluyi BUHWJIMPOBAHUS MOKHO PACTIOJIOXKHUTh B CIICTYIOIINH P
(beHon <n-kpe3oa<o-Kpe30J1 <M-Kpe30Jl.

Taxxe MIPOBEICHO UCCJIeI0BaHNE reTepOTreHHO-KaTaJTuTUYECKOTO
BUHUJIMPOBAHUS KPE30JIOB U BBIABICHO BIUSHUE TaAKUX (DAKTOPOB KaK KOJIUYECTBO
HaHECEHHOTo Ha Hocutenb Karainuzaropa KOH (ot Macchl kpe3ona), Temmneparypa
U TIpHUpoja Kpe3oJia. DKCIEPUMEHTHI OKa3alld, 4TO MpU B3aUMOACHCTBUU M- U n-
KpPE30JI0BC AalleTWJIEHOM B TETEPOTr€HHBIX YCIOBHUSX TakKe O0Opa3yroTcsi HuX
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BHUHMUIIOBBIC B(I)I/Ipbl. B xauectBe npuMepa HHUKC TIPUBCACHA CXCMaA PCAKIUU M-
Kpe€30Jia C alICTUIICHOM

OH

_ KOH/akr.yrons
+ HC=CH ——

CHj

OCH=CH,

CH,4

Tabnuia-4
MakcuMallbHbIE 3HaYEHUS BBIXOJIOB IIPOIYKTOB BUHUJINPOBAHUH (EHOJIA U

kpe3osoB (pactBopurenb-JIAMCO, karanuzatop-KOH 10%,
POJOJKUTENBHOCTD peaklnu 4 yaca)

Hcxonubie TeMHepaTypa,OC Brixon BUHUII0BOTO
COCTMHEHUS adupa, %
beHon 95-100 17-19
0-Kpe30J1 110 36
M-Kp€e30J1 110 43
n-Kpe30J1 110 29

BbIX0J1 COOTBETCTBYIOIIMX BUHWJIOBBIX 3(PUPOB CYIIECTBEHHO 3aBUCHUT OT
konnuectBa KOH, HaHeceHHOro Ha HOCUTENb (AKTUBUPOBAHHBIN YroJib): B 000MX
ClIyyasX HX BBIXOABI BO3pacTarT ¢ yBennueHnem HaHeceHHoro KOH nmo 30
Macc.%,Mociae 4Yero OHU MPaKTUYECKH HE W3MEHSIOTCS NpH  JlajbHeHIIeM

YBCIIMUYCHUU KOJIMYCCTBA HAHCCCHHOT'O KaTaJIn3aTopa.
A

60,0 —

—

50,0 2

=
- 3 Puc.4.  3aBucuUMOCTP  BBIXOJIOB
(=9
£ 40,07 BUHUJIOBBIX 3¢upoB oT
S 5001 TeMIepaTypbl TIpU TETEPOrCHHOM
E BUHWIMPOBAHUM alETHIICHOM 1)m-

20.0 —
0.0 Kpe3o; 2) 0-Kpe3out; 3) n-Kpe3od

10,0

T I I I I T
200 220 240 260 280 300

Temmnepatypa, oc

JIns BBIABJICHUS BIUSHUSA KOHACHCHUPOBAHHOIO IMKJIA HAa BUHWIMPOBAHHUE
OblJIa HMCClleIoBaHA PEaKlUs aleTUJeHa C JIAarOXWJIMHOM, T.K. CUHTE3 €ro HOBBIX
(GyHKUMOHANBHBIX MPOU3BOAHBIX MpEACTaBIseT OoJblIo HHTEpec. B asTom
acnekTe HamOoJiee MHTEPECHBIM SIBISIETCS BBEJEHHWE B €TI0 MOJIEKYIY BUHUIIBHOM
rpynmnsl. BuHunMpoBaHue JIaroxXuiavHa IPOBEIEHO COBMECTHO C COTPYIHUKAMHU
kadeapsl «XuMus NpUpoHbIX coequHeHuit» HY Y3 umenn Mup3o Yiyroeka.

HcciienoBaHO TOMOI€HHO-KATAIMTUYECKOE BUHUWIMPOBAHUE JIATOXUIIMHA
aleTWIEHOM TMpu  aTMOC(EepHOM JABJICHHMM B  pacTBOpe JAHOKCaHa W
aumeTwicyiabdokcuna B npucyrctBuM - katanuzatopa KOH. TlomyuenHubri
KPUCTANIMYECKU MPOAYKT aHanmuszupoBanu wmetogoM TCX (pacTBopuTelb
stunanerat, R=0,75). IIpoBenen anemenTHbIt aHanus, cHsatel K-, I[IMP- u macc-
CIIEKTDBHI.
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Pe3ynpTaThl 3neMeHTHOTO aHanu3a jgaiT Opyrro ¢opmyny CouHgoOs,
KOTOPOM COOTBETCTBYET MOJIEKYIIsipHas Macca 408.

Haiineno: % C-70,68 H - 9,75. O -1945.
Beruucneno: % C - 70,59. H - 9,80 O -19,61.

B UK-cnekTtpe mpojaykra BUHWIMPOBAHUS JIATOXWJIMHA OOHAPYKUBAIOTCS
qacToThl: 1660 cM' OTHOCHTCS K BaneHTHbIM KomeGammsm C=CH, rpymmsi;
WHTCHCUBHBIE 10J0CEl B oOmactu 3400, 3500 cM' OTHOCSTCH K BAJCHTHBIM
KOJIOAHUSM THAPOKCHIIBHBIX TPYIIIL.

B IIMP-cniektpe mpojyKkTa B OTIMYUE OT TAKOBOTO JIArOXWJIMHA B 00JIacTH
4,67-4,65 m.n. HAOMIOJAIOTCS paCIICIICHHBIE PE30HAHCHBIE CUTHAIBI MO (Gopme
KBapTeTa, KOTOPhIE MOKHO OTHECTH K BHHWIBbHOMU rpynne. Kpome Toro, B o6iactu
3,5-3,7 M.A. BMECTO HEepaclIEIUIEHHbIX YacTOT HaOIIoAaeTcsl MyOaeT-TPUILIICTHBIN
CUTHaJ, KOTOPBIH OTHOCUTCS K mpoToHynpu Cs;. IMEHHO M3MEHEHHBIC CHUTHAIBI
npotoHa npu C; yKa3bIBalOT, YTO BUHWJIbHAS TPYyIMIa MPUCOCIUHHUIACH 110 ITOMY
atomy yriepoaa. B oOnactu 3,3-3,6 M.a. HaOMIOJAIOTCS  CUTHABI MPOTOHOB
okcumeTmwineHoBblXx rpynn Cis, Cig, KOTOpble TOYTH HUACHTUYHBI CHEKTPY
naroxunuHa. B IIMP-cnextpe naroxununa B oOnactu 3,2 M.A. HaOmromaeTcs
CUTHAJ TMPOTOHOB OKCHUMETWICHOBOM rpynmbl npu Cig, OJHAKO,B CIEKTPE
eronpoAykKTa HaOIoJgaeTcss CUrHai ayoner-ayoner B o6mactu 3,1 m.a., dro
yKa3bIBaeT Ha TO, YTO BTOpasi BUHWJIbHAA rpynna pacnoyaraercs npu Cig.

B macc-criekTpe mpojiykTa BUHWJIMPOBAHHS JaroXwinHa OOHAPYKUBAIOTCS
mukn uoHoB ¢ M/z 408,390, 211, 67, 83.Mon c¢ maccoit 408 oOTHOCHUTCS K
MOJICKYJIIPHOMY HWOHY JUBUHWI JIATOXWJIWHA, TJI€ BUHWIbHbBIC TPYIIITBI
pacnonoxxensl npu Cs, Cig. M3 MoniekynsipHOro MoHa 00pa3yroTCsi OCKOJIOYHBIE
nonsl ¢ M/z211, 167, 83. Kpome Toro, umeercst non ¢ m/z 390, obpa3zyromuiics B
pe3ysbTaTe OTIICIUICHUS OJHON MOJEKYJIbl BOABI U3 MOJIEKYJsspHOTO MoHa 408.
Cnengyer OTMETUTh, YTO B MACC-CIIEKTPE CaMOI0 JIATOXUJIMHA M3 MOJIEKYJISIPHOTO
noHa 356 nerko oOpa3yeTcss OCKOJIOYHBIM MOH ¢ Mmaccoil 338 B pesysnbTaTe
OTIIEIJICHUS] OJTHON MOJIEKYJIbI BOJIBI.

Pe3ynpTaThl 3J€MEHTHOTO W CHEKTPAJIbHOTO AaHAIM30B TOKa3ad, YTO
peakuus JaroxXwivHa C aleTHJIEHOM B MPUCYTCTBUHU IEJIOYHBIX KaTalM3aTOPOB
nporekaer ¢ obpazoBanuem 9,13-smokcu-3,18-auBUHUIOKCH-15,]6-TUTHIPOKCH -
nab/aHa 1o cieayromnei cxeme:

soHe=cH —~OH, Hpc=cHO

HoC =CHOCH?2

HO
HOH 2C

H3ydeHo  BUHWMIMpPOBAaHWUE  HEPTAHBIX  KHUCIOT: MeJTapTOHOBOM,
[IUKJIOTeKCaHKapOOHOBOM M 9SHaHTOBOH. lccinenmoBaHo — BHHMIIMpOBaHHE
METapTOHOBOM KHUCJIOTHI aleTUICHOM B TMPUCYTCTBUM KaTaiu3atopoB: Y-AlOs;
aKTUBHPOBAHHBIN yroisib/Zn(CH3COO),; v-AlLO3/Zn(CH3COO),; Y-
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ALO;3;/Cd(CH;CO0), u v-AlLOs;/Zn(CgH;7;COQO),. Pe3ynbrarthl mOKa3amau, 4YTO
CpeIu  WCIOJb30BAHHBIX  KaTajlu3aTOpPOB Haumboyiee  AKTHUBHBIM  SIBJISICTCS
KaTaJIM3aTOP HAa OCHOBE ITMHKOBOM COJIM METaprOHOBOM KHCIOTHI, B MPUCYTCTBUU
KOTOPOT'O BBIXOJI BUHMJIOBOTO 3dupa coctapiset 55,4%.
CgH17COOH + HC=CH— CgH17COOCHCH2
VYCTaHOBIIEHO, YTO C YBEIMYCHHEM MOJICKYJISIPHOM MacChl KapOOHOBBIX
KHCJIOT UX BUHWIMPOBaHUE TpeOyeT 0osiee BBHICOKMX TEeMIEpaTyp, a BBIXOJBI HUX
BUHWIOBBIX 3(QUPOB HE3HAUMUTENIBbHO yMEHbINAlOTCA. [lomydeHHBIE pe3ybTaThl
(Tabn.5) TOKa3bIBAIOT, YTO MCCJICAOBAaHHBIE KHCJIOTHl IO OTHOIICHHUIO K
BUHWJIMpPOBaHUIO pacnonaraerca B cnenyromui psaa: CsH;COOH < CgH;,COOH <
Ce¢Hi;COOH u mnpu 5TOM MakCHMalIbHbIE€ BBIXOJIBI HMX BHUHWIOBBIX 3(QUpOB
COOTBETCTBEHHO cOocTaBIIAIOT 53,0; 55,4 u 63,4%.
Tabnuma 5
BnustHue mpupoibl kKataiu3aTopa Ha BAHUJIUPOBAHUE KAPOOHOBBIX KHCIIOT
(MOJIBHOE COOTHOIICHHE KUCIOTa:aneTien=1:5, temmepatypa- 300 "C)

Karanuzatop Brixoa BUHUIIOBBIX 3UPOB KUCIIOT, %
HSHAHTOBOM | MEJIAPTrOHOBOM | IMKJIOTEKCaH-
KapOOHOBOM
v-ALO; clennl - -
AKTHUBUPOBAHHBIN 43,4 33,2 31,4
yrosis/Zn(CH;COO),
v-Al,O3/Zn(CH;CO0), 61,8 51,3 48,5
v-AlL,O3/Cd(CH;COO), 52,7 37,4 35,2
Y-A1203/ZH(C16H13COO)2 63,4
Y-A1203/ZH(C8H1 7COO)2 55,4
Y-A1203/ZH(C6H1 1COO)2 53 ,0

UeTBepTasi TyiaBa JUCCEpPTAllUM HA3bIBACTCS «DJIEKTPOHHAsI CTPYKTYpa,
KBAHTOBO-XUMHYECKHE pacueTsbl coeJIMHEeHM, MaTeMaTHu4ecKoe
MO/IeJIUPOBAHUE, MEXaHM3Mbl NPOLECCOB BUHUJIMPOBAHHMS WM NpPHUMeHEHHe
CHUHTE3MPOBAHHBLIX BHHMJIOBBIX COE€JIMHEHM» U TIOCBSIICHA MCCIIEIOBAHUIO
ANEKTPOHHBIX  CTPYKTYPhI,  KBAaHTOBO-XMMHUUYECKHM  pacyeTaM  HCXOJHBIX
COCIMHEHUN U MPOAYKTOB, MaTEeMaTHYECKOMY MOJEIUPOBAHUIO BUHUIUPOBAHMS,
MaTteMaTH4ecKoi 00pabOTKe MOTYyUYCHHBIX IKCIEPUMEHTAIbHBIX PE3yJbTaTOB M UX
COTIOCTABJICHUIO C PACCUMTAHHBIMHM, a TaKXK€ YCTAHOBJIEHHUIO MPEArojiaraeMbIX
MEXaHU3MOB 00pa30BaHMsI CHHTE3UPOBAHHBIX BUHUIIOBBIX COCIMHCHUH.

AKTHUBHOCTb MOJICKYJIb B KAKUX JTUOO pEeaKIHUsIX, B OCHOBHOM, 3aBUCHUT OT €&
CTPYKTYpbl W DHEPreTHYECKUX XapakTepucTuk. IlpeickazaHue peakimOHHBIX
IIEHTPOB B MOJICKYJIaX OpPraHUYECKUX BEIIECTB SBISETCS BEChbMa TPYIHOW U
akTyanpHOM 3amadeil. C pa3BUTHEM KBAaHTOBO-XHMUUYECKHUX METOJOB pPACUETOB
XUMHUKH UMEIOT BO3MOKHOCTh TUIAHUPOBAHUS AKCIIEPUMEHTAIBHBIX UCCIICIOBAHUIN
Y TIPOBEJICHUS HAPABJICHHOTO CUHTE3a 11EJIeBBIX MTPOTYKTOB.

UccnenoBanbl 3D cTpyKTypbl, pacmpelneiieHue 3apsiioB M AJIEKTPOHHOU
IUIOTHOCTH MOJIEKYJ (peHWIAlleTHIICHa, YKCYCHOTO alibJieruaa, H-OyTaHojla U ero
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BUHUJIOBOrO d3¢upa, 1-beHun-2-0ytunokcudsTuieHa, OyTuH-3-0o5a-2 U €ro
BUHUJIOBOTO 3(upa, reKCUH-3-110da-2,5 U ero MOHO-(1) BUHHJIOBBIX 3(DUpPOB 1O
IIMPOKO pacrpocTpaHeHHoM mnporpamme Hyper Chem mnomysmnupuyeckum
KBaHTOBO-XUMHUYECKUM MeTogoM PM3.

HccnenoBanne pacnpeleNeHdsl 3apsAaoB W AJIEKTPOHHOM IUIOTHOCTH IO
aToMaM B MOJIEKYJE F€KCHH-3-Au0J1a-2,5 MOoKa3ajlo, YTO OHAa MMEET CUMMETPHIO,
HamOoJiee OTPULIATENBHBIN 3apsAl U HauOOJbIIAs 3JIEKTPOHHAS IUIOTHOCTH C
KOHILICHTPHPOBAaHbl HAa aTOMax KHUCJIOPOAA, KOTOpPbIE NPOSBISIOT OJUHAKOBYIO
AKTUBHOCTb B PEAKI[MU LIEJIOYHOI0 BUHUJIMPOBAHHUS ALIETUIECHOM.

Taxxe mpoBeeHbl KBAHTOBO-XUMUYECKUE pacyeThl (T.€. ONpeaesieHbl o01mas
DHEpPrus, DSHEprus 00pa3oBaHUs, TEIIoTa OOpa30BaHUsA, DHEPrusi SJIEKTPOHA,
SHEPrus s/pa, JUNOJIbHBI MOMEHT, 3apsij Ha aTOME KUCJIOPOJia) UCCIIEeT0BAHHbBIX
COCIMHEHUA: alleTuiieHa, (heHuIaneTuieHa, H-0yranona, OyTuH-3-oa-2, reKCUH-3-
nuoina-2,5, 2-MeTWITeKCUH-3-7uoia-2,5, YKCYyCHOro anpiaeruna, |-peHumn-2-
OYTHUJIIOKCUATHIIEHA, BUHWIOBOIO 3gupa OyTHH-3-01a-2, MOHO- U JAUBUHUIIOBOTO
3(UpOB reKCuH-3-A1oja-2,5, MOHO- U JAMBUHUIOBOIO 3(PUPOB 2-METHITEKCHH-3-
auoJia-2,5 apoMaTUYeCKUX aleTUJICHOBBIX CIUPTOB U MX BUHWIOBBIX 3(pUPOB (Ha
npumepe  l-penun-3-merundyrtun-1-oma-3 u ero  BUHWIIOBOro  3dupa).
[lony4yeHHsle naHHBbIE MOTYT OBITh 3((EKTUBHO HCIOIB30BAHBI ISl BBIACHEHMS
KOHKPETHBIX PEaKIMOHHBIX IIEHTPOB B MOJIEKYJIaX pa3HOOOpa3HBIX OPraHMYECKUX
COCIMHEHUM.

IIpoBeneno MaTeMaTUYECKOE MOJEIUPOBaHUE BUHHWJIMPOBAHUS
HCIIOJIb30BAHHBIX COEIMHEHUN ¢ Hcnoiib3oBaHueM mporpaMmbl STAT. Ilpuuem, B
KauecTBe LIEeNEBbIX (PYHKIUN UCIIONIb30BaHbI BBIXO BUHUIOBOTO 3(pHpa U CKOPOCTh
peakiuu. Ha puc. 5 n 6 npuBeneHsl BU3yalbHbIE HKOHOTPAMMBI MOJEIMPOBAHUS
BUHUIUpPOBaHUS |-peHmn-3-meTmnnOyTun-1-omna-3, rae paboynmu  (GyHKIUSAMU
ABJISIIOTCS. IPOJOJKUTENBHOCTh PEAKIMM M TEMIIEPATYpa, IPUYEM TeMIIepaTypHas
U BpEMEHHas 3aBUCHUMOCTH BbIXOAa 0Opa3ylollerocsi BUHWIOBOTO 3(dupa, Kak H
MPEANOIIAraJoch, HMMEIT JOKCTPEMalbHBI  XapakTep, 4YTO MOATBEPKIAAET
MPAaBUJIBHOCTh YCTAHOBJIEHHBIX AKCHEPHUMEHTOM [HMANa30HOB 3THUX MapaMeTpoOB.
VYcraHoBieHHass 3aBUCUMOCTbh  BbIXoAa  1-(eHun-3-metunOytuH-1-o1a-3  oT
TEMIIEPATYPBI U NPOJOJLKUTEIBHOCTH PEAKIIMY AllIPOKCUMUPYETCS YPABHEHUEM

y =—13334+415x, —0,028; +2,78x, -0,47x; (1)
r7e:;y—BbeIXo poaykra (%);
x1— Temmepatypa ("C);
X,— IPOJOJIKUTEIBHOCTD peakuuu (Jac).

Model: y=h0+h1x1+hZ%x 142 +h 32 +h4*x 202
7=(-47 24781)+(1 730542)"x+(-0 D0BA50208)""2+(-1 5B0095) y+(-0 05562 196)" "2

Puc. 5.Mkonorpamma
MaTeMaTH4eCKOIro
MOJEIUPOBAHUS
BUHWJIAPOBAHUS
1-pennn-3-
MeTuiI0yTuH- 1-0m1a-3

229

OO DMWMN =000 =0
womNDn = hODWwon
OO omOMNOORN @O
momORPOWON=hOR

T

71z
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Model: z=h0+hb1"x1+h2™x122+h 372 +hd™x2"2
Z=(0.1438789)+(0.0172375)"x+(-8.4375e-005)"x"2+(-0. 1864 353)"y+(0 01032877 "2
Puc. 6.MxoHorpamma

3aBUCHUMOCTU CKOPOCTH
peakuuu
BUHUJIUPOBAHUA 1-
bennn-3-MeTunoyTHH-
1-ona-3 oT
TeMIIepaTypbl u
MIPOJIOJIKUTENBHOCTH
peakuuu

0.074
0.105
0.135
0.165
0.185
0.225
0.256
0.286
0.316
0.346
0377
0407
0437
0467
0498
0.528

IRRRREEECDENMmNN

3aBUCUMOCTh CKOPOCTH pPEaKIUM BHHUJIMPOBAHUS OT TEMIIEPATYpbl U

MPOAOJDKUTENBHOCTH PEAKIIMU alllIPOKCUMUPYETCS YPABHEHHUEM
z=-1820+0,79x, —0,0052x; +4,87x, +0,64x; (2);

rJIe: Z-CKOpPOCTh BUHUINPOBaHMS (Mosb/me. 107);

x;— temneparypa (°C);

X,— MPOIOTIKUTEIBLHOCTD PEAKIINH (Yac).

TeXHOJIOTUYECKU  KPUTEPUM  ONTUMHU3ANMUA  YCIOBUM  BUHWIMPOBAHUS
BBIPAYKAETCSI MAKCUMAJIbHBIM BBIXOJOM 1I€JIEBOTO MPOYKTa:

y(x1, X2) >max (3)

IIpy »>TOM ONTUMYM, KakK YIOMHMHAJIOCh BBIIIE, JOCTUTACTCS MPHU
(UKCUPOBAaHHOM BBIXOJIE TpoAykTa.JlJIsi ompenesieHus ONTUMyMa HEOOXOJUMO
MareMaTudeckoe MojeaupoBanue (1-2), mpuBoasiiee K o0eMy BUIy:

y =b, +bx, +b,x} +bx, +bx;  (4)
1 qudepeHupyst «y» 0 Kaxa0W U3 MepeMEHHBIX BEJIMUUH X| U X, MOJTyYaeM:

Y b+ 2, =0
oX, )
D b 4 2bx, =0
0ox,
PemmB cucteMy ypaBHEHU HAXOAUM X| U Xp:
K= w m=—2 (6)
26, 25,

[ToacraBnss 3nauenus by, by, b; u by B ypaBuenus (1-2) Haxoaum onTUMYM

TOYEK X| U Xj:
x;= 96,7°C; x,=4,74ac, y=42,6%; z= 3,04 10™* mons/my.

[Istass rnmaBa  guccepranmu  Has3biBaeTcss  «TexHosorumss  cuHTe3a
alleTUJICEHOBBIX CIMPTOB M MX BUHWIOBBIX 3(UPOB» U B Heil oOcyxmaercs
TEXHOJIOTUS TMpOoU3BOjACTBAa  OyTuH-3-0na-2, 1-denHun-3-metundyrtuH-1-omna-3,
IeKCUH-3-110a-2,5 U UX BUHWIOBBIX 3(HUPOB, a TaKKe MPUBOIATCS OMHCAHHE
TEXHOJIOTMUYECKOT0 IPOIIECCa U PacueT MaTepUaIbHOTO OajaHca UX MPOU3BOICTBA.
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TexHonorusi npon3BoacTBa OyTHH-3-0J1a-2 U reKCUMH-3-110J1a-2,5

TexHnonoruss mpousBojacTBa OyTHH-3-071a-2 U TeKCUH-3-nuona-2,5 (puc.7)
pazpaboTaHa COBMECTHO C COTpyJIHMKaMu HaBOMHCKOro rocynapcTBEHHOTO
ropgoro  uHcTUTyTa. I[lpolecc  mepuoaMYEcKHii, MOUIHOCTH  3aJaHHas.
Pa3pabGoTanHblii  mpomecc 3akiioyaeTcs B KOHJIGHCAllMM — aleTWiIeHa ¢
alieTanpAeTUAOM B TNPUCYTCTBUM  pacTBOpHUTENs  (AMATUIIOBBIA  3dup,
TeTparuapodypaH, TOJyol W Jp) M KaTalu3aTopa-mopolIKOOOpa3HOro €IaKOTo
KaIus B nHTEpBaie temmepatyp -40 °C : +10 °C.

[Ipy TpPOW3BOACTBE BBIIICYKAa3aHHBIX CIHUPTOB TBEPIAbIE OTXOIBI HE
00pa3yloTcs, >KMIKHUM OTXOJOMSIBISETCS OTPAOOTaHHBIA KaTalaU3aTOP-BOHBIM
pPacTBOp €AKOTO Kajusi, KOTOPbIA HAIPaBIISIETCS] HA 3aXOPOHEHHUE, a ra3000pa3HbIM
OTXOJIOM SIBJISIETCSI HEMPOpEarupoBaBIIUN alleTUJIEH, KOTOPbI BO3BpAILAETCS B
UK.
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Puc.7. TexHonoruueckas cxema npou3BoAcTBa OyTUH-3-051a-2 U TEeKCUH-3-1uoia-2,5:
I'l-rasronpnep mis anerwiena, T2-orHemperpamutens; ['C; — ra3oBbId

cuetunk; P4-peakrop; TS-nednermartop; O6-orcroiinuk; E7-emxoctb amns
BoJibl; K8-pexTudukannonnas koyionHa; E9-eMkocTh /11 KyOOBOTrO ocTaTka

AuetwiieH w3 rasroinpaepa mo3. I'l dyepe3 ornemperpagurens mo3. T2
MOAAETCS B HIDKHIOK 4acTh peakTopa mno3. P4, roe HaxoasTcs onepauuoOHHBIE
KOJIMYECTBA PACTBOPUTENS, aleTalpleruia U eakoro kamusa. Pacxop aneruneHa
u3Mepsiercs ra3oBblM  cueTunkoM 1o3. ['C;.  Aneranpieruj  HachlIIAETCS
aleTIICHOM mpu Temieparype -5 + -10°C, KoTopas CO3IaeTcsi 3aXON0KEHHOI
BOJIOM, MojaBaeMoil B pyOamky peakropa mo3. P4. HempopearupomaBmmiics
alETUJIEH MTOCTYyNaeT BO BTOPOM peakTop no3 P4.

[IpyHOMNManbHasi TEXHOJIOTMYECKAs] CXeMa MPOU3BOACTBA BHHWIOBBIX
a¢upoB OyTuH-3-051a-2 U TEKCUH-3-AWoNa-2,5 mpuBeneHa Ha puc.8. Ilporecc
nepuoaAnuHbld. ByTnn-3-011-2 nogaércs B peaktop no3. P-1, roe npu temneparype
+100= +105°C B mpHCYTCTBHM BBICOKOOCHOBHOH cuctemsl KOH-JIMCO
pearupyer ¢ aueruiaeHoM. [lonmydeHHas peakUMOHHAas CMECh IIOCTYNAeT B
cenapaTop-oTcToMHUK no3. CO-1., BepXHUI CIOW Jajee HalpaBisAeTCs B KOJIOHHY
ornapku aneruieHa no3. K-2. B py6amky kononnsl no3. K-2 nonaercs nap s
BbIjIeJICHUA OoJyiee JIETKUX TMpUMeced W HempopearupoBaBIIEro aleTUIIeHa,
KOTOPBI BO3BPAILAETCS B IUKIL
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Puc.8. Texnonorumyeckass cxeMa IOJY4Y€HHUsS BUHWIOBBIX 3(pUpoB OyTHH-3-01a-2 U
reKCUH-3-auoma-2,5: P-1-peakrop, K-2-kosmonHa OTHApKH, K-3—
pexTudukannonHas koinonHa, CO-1-cenapaTop-oTCTOMHUK

[IpoayKThl peakiuu C HHU3a KOJIOHHBI HAMNpaBIAIOTCS B PEKTU(UKAIIMOHHYIO
KojoHHY 1o3. K-3, rzme BblAensieTcss 4YMCThI BUHWIOBBIM >QuUp, a U3 HHU3A
OTBOJUTCS KyOOBasi ®KHUAKOCTb.

[IpuHIIMNIUANBHBIE CXeMBbl MPOU3BOACTBA |-penun-3-metunoyTun-1-ona-3 u
€ro BUHUJIOBOTO 3(upa npusBeaeHsl Ha puc.9,10.

Mexannueckoit memaiakoi B pactBop Py u3z 6ynkepa b; 3arpyxkaercs KOH, u3
emkocTu Ey-abcomtoTHblil 3dup u mpu 3ToM 00pasyercs CycleH3us, B KOTOPYIO U3
emkoctu Ejmomaércs denunaunerunen, a uz E; ¢ momombio Hacoca Hj-aneroH.
PeakTop cHapyku oxJaxxaaeTcs KHUAKUM a30TOM, KOTOPbIM moaaércs u3 OamioHa
Ba. Ilpomecc B 9THX ycnoBHAX mpoBomuTcsmpu Temmeparype -10- 10°C wu
MPOJOJDKUTENBHOCTH & yacoB. OOpazytouuiicss katanuzaT depe3 ¢Guiabtp D
MOJAaeTCsl B OJKCTPAKTOP, B KOTOPOM aOCONIOTHBIM 3(PUPOM IKCTparupyeTcs
OpraHuy4eckuil cioil u cobupaercs B eMKOCTh E4, BOIHAs 4acThb-B €MKOCTh Es
Opranunyeckas 4YacTh MojaeTcs B pekTuduxkanumoHHyro konoHny PK;, rae
MOCJIEIOBATENBHO BBIAEISAETCS JUATHIIOBBIN 3(Up, HEMPOpearupoBaBLIUE alleTOH U
(eHmIaneTwIeH, KOTOpble COOTBETCTBEHHO coOuparorcs B eMKOCTH E; Eg, Egs.
Ipu 145-150°C Beimenstercst 1-dpenun-3-MeTun6yTun-1-01-3 u cobupaercs B
eMKOCTh E7 CMOIHMCTBIA OCTaTOK BBUIMBAETCA B EMKOCTD Egp,

B npouecce BununupoBanus 1-penumn-3-meTunOyTHH-1-05a-3 aneTuieHoM B
peaktop P, mHpu NOCTOSIHHOM MEXaHUYECKOM CMEIIMBAaHUU U3 E€MKOCTH Eg
nojaaercs quMeTuicyinbdokcu, a u3 Oynkepa b,rugpokcun Kajius U coaepKumMoe
HarpeBaeTcs 10 B3aMMO PACTBOPEHUS KOMIOHEHTOB. Ilocie 3Toro m3 rasroapaepa
I'T B peakunoHHyio cMmech 4epe3 oruenperpaaurens Ol GecnipepblBHO MoaaeTcs
aneTuseH co ckopocTthio 34,94 n/gac. Yepes 4 waca mocie OXJIAXKICHUS
oOpa3yloluics KaTalu3aT OTIPAaBISETCd B OKCTPAKTOp D, B KOTOPOM
DKCTparupyercss AUATWIOBBIM 3dupoMm. OpraHuueckuil cioil cobupaercs B
eMKocTb E |y, a BOgHas 4acTh - B eMKOCTh Eq. [locne cyniku opranndeckast 4acThb U3
emkoctu E;y momaercs B pektudukaunonnyio kojgoHHy PK,, u3 xkotopoii
MOCJICIOBATEILHO BBIJICTSIOTCS AUITHUIOBOM 3(up, BUHUIOBBINA 3dup 1-heHunn-3-
metwiOytun-1-oma-3  mpu  155°C,  l-¢penmn-3-metwnOyrtun-1-o1-3  mpu
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0
145°C,koTOpBIE  COOTBETCTBEHHO cobupatrorcss B emkoctd E, Epp  Ejs.
OcraTokoTIpaBiseTcss B €MKOCTh Ej4, HEmpopearupoBaBIIUN aleTHICH IOCIHe

OYHMCTKH BO3BpAIIACTCA B TUKIIL.

T -]
m ([

=

| —

Puc.9. IlpuHuunuanbHasi TEXHOJIOTUYECKAs! cxeMa nojrydyeHus 1-gpenusn-3-mMeTunOyTuH-
l-onma-3: E;, Ei, E3,E4Es,Eea,Eeo, Eco, E7- - emxoctu mist: ¢enunamnerunena,
TUATIIIOBOTO  3dupa, aleToHa, OPraHWYECKOM  YacTH, BOJHOM  YaCTH,
JOTIOJIHUTEIFHOTO TMPOAYKTa, |-peHwmn-3-metundyrun-1-ona-3; H;- nHacoc, b
OyHkep Juisi Katanu3artopa, M- wmemanka, ba- OamwioH ¢ kuakuMm azotom, Pi-
peakrop, ®- duaeTp, - odkcTpakTtop, TO- TemmooOMennuk, PK;-
pexTuuKalMoOHHas KOJOHHA, P, —perymarop komnuuectBa, P perynstop
COOTHOILEHUS peareHToB, P;- perymnsarop TemnepaTtypbl

Puc.10. [IpuaunuansHas TEXHOJIOTHYECKAs CXeMa TMOJydeHHs] BUHIIJIOBOTO d¢dupa 1-
¢benmn-3-metundyrun-1-ona-3: E;- emxocte jnst  1-denun-3-merundyrun-1-ona-3, Eg-
emkocTh A IMCO, Eo- eMKOCTbh A1 BOOHOTO pacTBopa, Ejo- eMKOCTb /1151 OpraHuyecKuit
yacTu, Ejj- eMKOCTb JUIsl JOTIOJIHUTENBHOTO MPOAYyKTa, Ej2- eMKOCTh A1 BUHMIIOBOTO 3¢upa,
Ei3- emxocth mns 1-dhenun-3-metunOyrun-1-oma-3, Ej4- eMxocTs juist octatka, Hi- Hacoc, b,-
OyHKep Ui KaTanusaropa, M- memanka, P,- peakrop, 3- axctpakTop, TO- TErmiooOMEeHHUK,
I'T- rasrompnep mnsa anerwieHa, ['C— razoBeiii cuetuuk, OII- ormemperpamurens, PKs-
pexTu(UKalMOHHAs KOJIOHKa, Py—perynastop koiuyectBa, P.- peryiasitop COOTHOIIEHUS
peareHToB, P;- perynstop remneparypsli, C-ckpyooep.
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BuIBOaBI

CucreMaTuyecku UCCIEAO0BAHO BUHUIIMPOBAHUE HEKOTOPHIX alU(PaTHUECKUX U
CUHTE3UPOBAHHBIX AalleTHWJICHOBBIX CIHUPTOB, JUOJIOB, (eHojlla M  €ro
MPOU3BOJIHBIX ALIETUICHOM M (DEHMIIALIETUIIEHOM MPU aTMOC(PEPHOM AaBICHUU
B INPUCYTCTBUM  BBICOKOOCHOBHOW  CHCTEMBl  THAPOKCHUZ  KaJusd-
IUMETWICYIbGOKCHIl, a TakkKe HePTIHBIX KUCIOT B  NPUCYTCTBUH
KaTaJIM3aTOPOB - COJIEd IMHKA, HAHECEHHBIX HA OKCHJ QJIIOMUHHS WA
aAKTUBUPOBAHHBIN yroiyib. BBISBICH psii aKTUBHOCTH alu(PaTUYECKUX CHUPTOB:
n30-CsH>n-CsH>n30-C4Ho>n-CsHo>n30-CsH1>1-CsHy " M3yYEHHBIX
KHCJIOT: CsH{1;COOH<C3H7,COOH<CcH;;COOH B peaxkuumn 10,4
BuHWIMpoBaHus. [lokazana ponp BeicOkoOCHOBHOM cuctembl KOH-/IMCO npu
BUHWINPOBAHUYU COEANHEHNMN, COAEPKAIINX aKTUBHBIA aTOM BOJOPO/A.
CucTemMaTnyecKu UCCIEA0BAaH CUHTE3 apOMAaTHUUECKUX ALIETUIEHOBBIX CIIMPTOB
1-pennn-3-meTunoyTun-1-omna-3 u 1-pennn-3-meTunnenTuH- 1-omna-3
Meronamu @Pasopckoro, ['punbsapa-Hounua u nuazorupoBanus. M3ydeHo
BIIMSHUE  TEMIEPATypbl,  MNPOAOJDKUTEIBHOCTH  PEAKIHUH,  MOJBHOIO
COOTHOUIEHHUS UCXOJHBIX PEAr€HTOB, KOJIMYECTBA U IIPUPOIBI PACTBOPUTENIEHN U
KaTajlu3aTopoB, HA OCHOBE YEro ObUIM ONTHUMHU3UPOBAHBI YCIOBUS MIPOBEICHHUS
peakiuii. BBISBIEHO, YTO HCIOJIB30BaHHBIE METOABl CHHTE3a AlETUIIEHOBBIX
CIUPTOB MO HUX BBIXONY, T.€. O MX 3(PPEKTUBHOCTU pacroiaraloTcs B pA:
nuasotupoBanue < @asopckoro < I'punbsap-Monunya.

HccnenoBanbl KHHETUYECKHAE MTAPAMETPBI IPOBEAECHHBIX PEAKIIUM, PACCUUTAHBI
HHEPrUU aKTUBALUU 00pa30BaHUsl CUHTE3UPOBAHHBIX BUHUIIOBBIX COCTMHEHU.
N3ydeHbl 3JIEKTPOHHBIE CTPYKTYPBI, PACHpEACICHUE 3apsA/lOB, PACCUUTAHBI
KBAaHTOBO-XUMUYECKHUE M  MOJIEKYJSIPHO-IUHAMHYECKAE  XapaKTEPHUCTUKH
UCIIOJIb30BAaHHBIX CcOoeuHEHUN. BplsiBIeHO, 4YTO Haubosiee MOJOKUTEIbHbIE
3apsibl CKOHLIEHTPUPOBAHBI HA aTOMaxX BOAOPOJAA, COEAMHEHHBIX C aTOMaMU
KHCIIOPOJIa M a30Ta, KOTOPBIE SIBISAIOTCS AKTHUBHBIMU LEHTPAMH, 34 CUET
KOTOPBIX IMPOTEKAET BUHWIIMPOBAHHE THAPOKCHICOIAEPKAIIUX OPraHUYECKUX
coenuHeHui. IIpoBeneHO MaTeMaTHYecKOe MOJAEIMPOBAHUE TMPOLECCOB HX
cunre3a. CTpyKTypa CHHTE3UpPOBAHHBIX cOoelMHEHUM aokazaHa [IMP- u K-
CIIEKTPOCKONUEHN, COCTaB - 3JEMEHTHBIM aHAJIU30M, a YHACTOTAa - METOJAMH
TCX un I'’KX. Ha ocHOBE NOJIyYEHHBIX JaHHBIX PACCMOTPEHBI IIPEANOIaracMble
MEXaHN3Mbl CUHTE3a BUHWJIOBBIX COCTMHEHU.

Pa3zpaboTana TexHosnorus npousBojicTBa OyTHUH-3-051a-2 U FeKCUH-3-a1oaa-2,5
M3 aleTWICHA W aleTAIBbAETHIA U CO3/1aH TEXHOJOTMYECKUH PEIrVIAMEHT, a
TaK)K€ TEXHUYECKUE YCIOBHUS MPOU3BOACTBA X BUHWIOBBIX 3(PUPOB.
HapaGoTanbl onbITHBIE TTapTUX OyTHH-3-071a-2; TeKCUH-3-1uoja-2,5, a Takxke
1-pennn-3-metunOyTun-1-oma-3 ¥ ero BUHUIIOBOTO 3(upa Ha OIMBITHOM
ycranoBke AO «HaBouazor». Pa3paboTaH TeXHOJIOIMYECKUH periiaMeHT
npousBojacTBa 1-penmn-3-metnnOyTuH-1-oma-3. Ha ocHOBe aKTMBHPOBAHHOTO
YIS U TUAPOKCHUA Kajlis Ha OMBITHOM YCTaHOBKE HapaOoTaHa U NMpHUMEHEHa
ONBITHASI TAPTHUS KaTAIU3aTOPOB.



N3yuyena pedonupyromas U CTUMYIUPYIONIAas aKTUBHOCTH CHHTE3MPOBAHHBIX
COCIMHEHUN B MEPHUOJI CO3pPEBaHHUS XJIOMYAaTHUKA W JOBCXOAOBOIO IMEPUOA
neHulpl. [Tokazano, 4To rekcuH-3-110J1-2,5 ¥ ero BUHUJIOBBIN 3(Up, a TaKkxke
BUHUJIOBBIE  3¢upsl  1-penmn-3-metunOytun-1-oma-3  u  1-penmn-3-
METWINEeHTHH-1-oma-3 obnanaot aedonupyroneil akTHBHOCTbIO, a OyTHH-3-
071-2 3(p(HEeKTUBHO BIUSET HA POCT NIICHUIBI U OHU PEKOMEHIOBAHBI IS
MPUMEHEHUS HA IPAKTHKE.

OkoHomuyeckuid 3phekT O0yTHH-3-071a-2 MO OTHOLIEHUIO K UMIOPTHOMY
poct perynupytouiemy mnpenapary «J/laareOy» 3a 1 TOHHY coOCTaBiseT
77283212,4 cym, a TreKCUH-3-IMOJa-2,5 1O OTHOWIEHHID K HMIOPTHOMY
nedonuaHTy «ABrypoH DkcTpa» 3a 1 ToHHy coctaBisier 152115161 cym.

HccnenoBana MHMKpoOOMOJIOrMYECKass AaKTUBHOCTb CHUHTE3HPOBAHHBIX
COCIMHEHUH W TOKa3zaHo, 4to 1-penun-3-metundoyrtun-1-on-3 u 1-penun-3-
METWINEHTUH-1-071-3 SBISAIOTCA aKTUBHBIMH HWHTHOUTOpaMU OHOKOPPO3UU
HE(TENPOMBICTOBBIX METAUIMYECKUX KOHCTPYKIMH U OHM PEKOMEHJOBaHBI
JUIsl IPUMEHEHHUSI B IPOMBIIIJIEHHBIX YCIOBUSIX.

7. PazpaboTaHa TeXHOJIOTHsI IPOU3BOJACTBA OYTHUH-3-051a-2 U FeKCUH-3-auomaa-2,5,

8.

KoTopast omnpobupoBaHa Ha AO «HaBomazoT» M pacuuTaH MaTepUAJIbHBII
0anaHC MX IPOU3BOACTBA.

Co3laH  TeXHOJOTMYECKUH  perjiaMeHT MNpou3BoAcTBa  |-peHui-3-

MeTUI0yTUH-1-0/1a-3 ¥ ero BUHWIJIOBOTO 3(upa U pa3pabOTaHbl TEXHUYECKHUE
yCIIOBUS MONYYeHUs 2,5-TMBUHUIOKCUTEKCUHA-3.
Pa3zpaboTannble crnocoObl TOMOT€HHO-KATaJUTUYECKOTO BUHUIMPOBaHUS |-
benun-3-metunOyTuH-1-0ma-3 U reTeporeHHO-KaTaAIMTUYECKOTO BUHHIUPO-
BaHUA HEPTAHBIX KHUCIOT AalETWICHOM TMpU aTMOCHEPHOM JIaBICHUU
UCIIOJIB3YIOTCSl MPU MPOBEACHUM JIA0OPATOPHBIX 3aHITHM C MarucTpaHTaMH
xuMudeckoro ¢akynprera HanmonanbHOro yHuBEepCcUTEeTa Y30€KUCTaHa UMEHH
Mup3o VYayr6eka u KapmmHCKOTO TrocylapCTBEHHOTO YHHMBEPCHUTETA IIO
CHEeUaNbHOCTU «XUMUS HePTH U IPUPOTHOTO Ta3ay.
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Introduction (annotation of doctoral dissertation)

Topicality and demand of the subject of dissertation. At present time
vinyl derivatives of organic compounds are wide used in sience and techiquest as
valuable monomers and semi-products. At the same time they are the base of obtain
polymers of special purpose, sorbents, dyies, pigments, medical preparates,
photosensible materials, biology-active compounds and also they are used for
obtain dyied films, plastics, fibers, analytical reagents for determination of ions of
different metals; thermostabilized, anti-oxidizing and photosensibilizing additions
to polymers.

It is known different methods of synthesis of vinyl ethers and vinyl esters of
acetylenic alcohols and diols; some cyclic compounds containing hydroxylic
groups. Between different methods of obtain vinyl compounds the method of one-
stage vinylation by acetylene of corresponding organic compounds containing in
their composition hydroxylic groups (alcoholes, phenols, carbonic acids) is an
universal and the most conveniational.

As a rule vinyl ethers are synthesized by vinylation of corresponding
hydroxyl-containing organic compounds by acetylene or it’s monosubsituted
derivatives at high pressures with high yields. It is necessary to note that carring
out of this process has demanded almost inacessible expensive apparatus and
strong observance of special and specific conditions of safety arrangements and
also necessarity of accounting of degree of acetylene and it’s derivatives
inflammablity at high pressures.

Interest to using of high-base systems has increased in last years in organic
chemistry and especially at vinylation by acetylenic of different substances
containing active hydrogen atom. Also it is necessary to note a role of system
catalyst-solvent the action of which is based on the sinergism of two or several
bases. Owing to this effect the activity of obtained anions has increased owing to
conversion of metal’s ions in volume complex cations with delocalizated charges.

Vinylation of acetylenic alcohols and diols and some cyclic compounds
containing in their composition hydroxylic groups and also technological
parameters of this process are investigated extremely insufficiently. By this reason
investigation of vinylation of these compounds in the presence of different by
nature and concentration of catalysts, organic solvents and high-base systems is an
important and actual task of modern organic chemistry.

According to the President of the Republic Uzbekistan Decrees N272 issued
on January 31, 2006 «About measures on improvement of plans of agricultural
plants protectionand the system of measures on supplying by chemical
preparations» this dissertation work has an difinete impoztaney.

Conformity 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- «Chemistry, biology
andmedicine: new technologies of obtain organic, inorganic, polymeric and some
other materials.
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Iuternational review of scientifical investigation by theme of
dissertation. In field of acetylene some scientific — practical investigations have
been carried out chiefscientificial centers of the world inebuding Institute of
organic chemistry (Russian). Institute of kinetics and burning of Siberia department
of RAN; Jahitcs institute of chemistry and Russian state university after name
Gubkin; Vakntiya university (Jndia); Kvoventry university (Creat Britian), Alicanta
university (Spain), Tokohu university and Tokyo technological institute (Japan)
and Schangha institute of organic chemistry (China)

In last years data by synthesis and investigation of structure and properties of
functional derivatives of acetylene containing heteroatoms (Irkutsc institute of
chemistry), properties of vingle derivatives of acetylene compounds (Russian state
university aftername Gubkin), selective hydration of actylenic alcohols (Alikanta
university), synthesis of enantimers of acetylenic compounds (Tokohu university),
reactions of terminal acetylenic compounds (Shangha institute of organical
chemistry).

The main place in world scientifical investigation by problem of synthesis
and propertices of acetylenic compjunds has been devouted to questions of
synthesis and elaboration of technology of obtain of vinyl ethers of acetylenic
alcohols

Degree of study of the problem. In development of chemistry of acetylene
in Usbekistan the scientific works of F.K.Kurbanov, T.S.Sirlibaev, D.Yusupov,
Mahsumov A.G., Ahmerov K.M, Ikramov A., Muhiddinov B.F. and others and in
world B.A.Trafimov, O.N.Temkin, R.M.Flid, X.B.Fisher, 1.G.Kotlyarevskiy,
A.A.Petrov, B.Gusev, A.B.Shelkunov, Paru Ram Pav, G.Panivnika and others have
a special place.

At present time in developmentof chemistry of acetylenic componds He
special important is devoted to synhesis of medical preparates, investigation of
their biological and microbiological properties, synthesis on their base semi-
conducting materials.

Scientifical investigations are carried out by synthesis of aromatical
acetilenic acids and their vinyl ethers, elaboration of technology of their synthesis
at atmospheric pressure, determination of optimal conditions of their carring out
and mathematical modelation of processes of heir vinylation.

Connection of dissertational research with the thematic plans of
scientific-research works is reflected in following projects: Work has been
carried out in accordance with planes of scientific works National university of
Uzbekistan after name Mirzo Ulugbek by themes: «Investigation of process of
catalytic synthesises of new organic compounds by reactions of acetylene and it’s
derivatives with carbonilic substances and acrylonitrily (5®.2.11.2. Ne
01970006222;1995-1999 years); «Elaboration of effective methods of synthesis of
new vinyl compounds on the base of phenol and it’s derivatives»” (Grant Ne 21/99,
1999-2001 years); «Elaboration of high-effective technological methods of
synthesis of valublenitrogen-containing organic compounds pyridine and
pyrimidine bases obtained by heterogeneous — catalytically reactions of acetylene
and it’s derivatives with ammiac and technology of these processes» (GNTP-9, P-
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9.6, 2002-2004 years); «Bacterial corrosion of oil-field pipings (ferrum and steel
oil-reservoirs) and ways of it’s preventing» (FA-A6-T026, 2009-2011 years).

Purpose of research. Systematical investigation by optimisation of conditions
of vinylation of acetylenic compounds: acetylenic alcohols and diols, some cyclic
compounds containing hydroxylic groups, oil acids and also determination of some
technological parameters of obtain on their base vinyl ethers, investigation of
electronic structure and molecular-dinamical characteristics of some initial
compounds and their vinyl derivatives by the quantum-chemical methods; carring
out of mathematical modelation of vinylation of selected compounds containing in
their composition active hydrogen atom (atoms). Research of possible fields of
using of some synthesized compounds.

To achieve thisgoal the following tasks of the research are solved:

systematical investigation of reactions of catalytical vinylation by acetylene of
some choiced aliphatic, acetylenic alcohols and diols, phenol and it’s derivatives,
lagohiline, oil acids in the presence of high-base system KOH-DMSO at
atmospheric pressure;

carring out of gomogeneous-and heterogeneous-catalytical vinylation of some
organic compounds in the presence of high-base system KOH-DMSO at
atmospheric pressure; determination of influence of nature and quantity of
catalysts, organic solvents, temperature and duration of reaction on the yield of
synsesized vinyl compounds;

determination of role of high-base system KOH-DMSO in reactions of
vinylation choiced organic compounds at atmospheric pressure;

investigation of kinetics of carring out reactions and calculation of values of
the activation energy in every separate case;

quantum-chemical and molecular-dinamical calculations of some initial
compounds and synthesized vinyl derivatives on their base and also carring out of
mathematical modelation of vinylation reactions;

determination of proposed mechanisms of formation of synthesized vinyl
compounds by catalytical reactions of vinylation of abovementioned initial organic
compounds;

investigation of defolating activity of butin-3-0l-2, hexyn-3-diol-2,5; vinyl
ethers  1-phenyl-3-methylbutin-1-0l-3 and  1-phenyl-3-methylpentin-1-0l-3;
inhibitoral properties of 1-phenyl-3-methylbutin-1-0l-3 and 1-phenyl-3-
methylpentin-1-0l-3 at biocorrosion of metalic surfaces;

elaboration of technological schemes and technology of synthesis butin-3-ol-
2, hexyn-3-diol-2,5 and their vinyl ethers; 1-phenyl-3-methylbutin-1-0l-3 and it’s
vinyl ether

Objects ofresearch are acetylenic alcohols and diols, some cyclic compounds
containing hydroxylic groups in their composition; oil acids and also catalysts on
the base of alkalies.

Subjects of the research. Vinyl ethers on the base of
dimethylethynilcarbinol, = methylethylethynilcarbinol; 1-ethynilcyclohexanol,
methylphenylethynilcardinol, phenol, cresols, n-nitrophenole; enantic, pelargonic
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and cyclohexancarbonic acids and also high-base system KOH-DMSO are the
subject of this investigation.

Methods of research. Chemical, physico-chemical, technological and modern
computer’s programs.

Scientific novelty of dissertational research consists in the
following: Reactions of catalytical vinylation of acetylenic alcohols and diols,
phenol and it’s derivatives, lagohiline; enantic, pelargonic and cyclohexancarbonic
acids at atmospheric pressure in the presence of high-base systems and also
different by nature organic solvents and catalysts have been systematicully
investigated.

The role of high-base system KOH-DMSO at vinylation of choised organic
compounds was determined and also conditions of carring out vinylation reactions
were optimazed. Influence of the nature and quantity of catalysts, organic solvents
and also temperature on yields of forming products was investigated.

Structure of synthesized aromatic acetylenic alcohols and their vinyl ethers;
distribution of electronic density in their molecules were investigated. Quantum-
chemical and molecular-dinamycal calculations of initial compounds and obtained
products were carried out and also the mathematical model of vinylation processes
was elaborated.

Mechanisms of formation of vinyl ethers obtained at vinylation of
corresponded organic compounds were interpreted.

Defolation activity of butin-3-ok-2 and hexin-3-diol-2,5; inhibition action of
1-phenyl-3-methylbutin-1-01-3 and 1-phenyl-3-methylpentin-1-01-3 on
biocoreosion of metallic surfaces; defoliation activity of vinyl ethers of 1-phenyl-3-
methylbutin-1-0l-3 and 1-phenyl-3-methylpentin-1-0l-3 have been determined.

Technology of synthesis of vinyl ethers of aromatical acetylenic alcohols has
been elaborated.

Practical results. Determined theoretical suppositions, obtained experimental
data and elaborated methods of vinylation of compounds containing active
hydrogen atom (atoms) by acetylene at atmospheric pressure have been elaborated.

Butin-3-0l-2, hexyn-3-diol-2,5; vinyl ethers of 1-phenyl-3-methylbutin-1-0l-3
and 1-phenyl-3-methylpentin-1-0l-3 as defoliants and 1-phenyl-3-methylbutin-1-ol-
3 and 1-phenyl-3-methylpentin-1-0l-3 as inhibitors of biocorrosion of metalic
surfaces have been recommended to further tests in semi-industrial and industrial
conditions.

Elaborated technologies of butin-3-0l-2 and hexyn-3-diol-2,5 production were
approbated in AO «Navoiazot» and also the material balance of their production
was calculated (act from 01.02.2009).

Technological reglament of 1-phenyl-3-methyl-1-0l-3 and it's vinyl ether
synthesis was elaborated and also technological conditions of 2,5-divinyloxyhexyn-
3 synthesis were proposed (TR from 25.08.2009).

Reliability of obtained results. Composition, purity and structure of
synthesized compounds obtained by homogeneous-and heterogeneous-catalytical
synthesis have been proved by the elemental analysis, gas-liquid and thin-layer
chromatography; PMR, IR- and mass-spectroscopies, semi-emperical quantum-
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chemical method RMZ, by using of program STAT and also by mathematical
treatment of obtained results.

Theoretical and practical value of results of the research. Catalitical
vinylation of phenol, cresols, n-nitrophenol, acetylenic alcohols and diols:
dimethylethynilcarbinol, methylethylethynilcarbinol, 1-ethynilcyclohexanol,
methylphenylethynilcarbinol;  carbonic  acids:  enantic, pelargonic  and
cyclohexancarbonic acids in the presence of high-base system KOH-DMSO at
atmospheric pressure.Mechanisms of formation of synthesized vinyl compounds in
the presence of system KOH-DMSO were proposed.

Defoliating activity of butin-3-o0l-2 and hexyn-3-diol-2,5; vinyl ethers of 1-
phenyl-3-methylbutin-1-0l-3 and 1-phenyl-3-methylpentin-1-0l-3 and also
inhibitoral properties of 1-phenyl-3-methylbutin-1-0l-3 and 1-phenyl-3-
methylpentin-1-0l-3 have been investigated.

Realization of the results. The developed technology for producing
butyn-3-0l-2, 3-hexyne-2,5-diol and vinyl esters from acetylene and acetaldehyde
introduced into production (TR-12-08 KHHT of december 30, 2008, attacks on
june 6 and 11 march 2009). Butyn-3-0l-2 as a growth regulator of the drug;
hexyne-3-diol-2,5 and vinyl esters as defoliants production and the introduction of
annual economic benefit from their use of more than 570 million sum (certificate of
Joint Uzbek-Panamanian companies, joint-stock company «Elektrokimyozavod»
321 on june 16, 2015 the year and the joint stock company «Navoiazot» 03/4545 of
16 june 2015).

Approbation of work: Results of investigations including in dissertation
were approbated and reported on following International and Republic scientific
conferences: International conference «International workshop on biotechnology,
commercialization and security» (Tashkent, 2003); International conference of
young scientists «Biologically active polymers: synthesis, properties and
application» (Tashkent, 2003); International conference «XVII Ulusal Kimya
Kongresi»  (Kars-Turkiy,2004); Inter-regional science-practical conference
«Personal training-demand of time» (Atakent-Kazakhstan, 2004); International
science-technical conference «stiqlOl», (Navoiy, 2006); International conference
«Chemical technology» (Russia, Moscow, 2007); International scientific
conference «Morder state and perspectives of development of analytical chemistry
in Uzbekistan»(Tashkent, 2008); International scientific conference «Morden state
and perspectives of development of analytical chemistry» devoted to 90 years of
academician Talipov Sh.T. (Tashkent, 2009); International conference «Oil and gas
OGU-2010» (Tashkent, 2010); International science-technical conference «Morden
technics and technologies in mining-metalurgical branch and ways of their
development» (Navoiy, 2010); International conference «Oil and gas» (London,
2011); International science-technical conference «Perspectives of development of
technics and technologies and achivments in mining-metalurgical branch for years
of independence of Republic Uzbekistan» (Navoiy, 2011); II International
Kazakhstan-Russia conference by chemistry and chemical technology»
(Kazakhstan, Karaganda, 2012); International conference «Catalytical processes in
oil-refining, oil-chemistry and ecology» (Novosibirsk,2013); «Perspectives of
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science and technology of chemical industry of Uzbekistan» International science
conference (Navoiy, 2014); III International conference «Sol-gel synthesis and
investigation of inorganic compounds, hybrid functional materials and dispersion
systems» (Russia, Suzdal, 2014); VII International science-practical conference
«Actual problems of science and technics» (Russia, 2014) and different Republic
scientific conferences (2003-2015).

Publication of the results. By materials of dissertation 71 scientific works
including 2 text-book, 38 scientific reviewed journals articles and 28 thesises of
International and Republic scientifically-technical conferences have been
published,3 patents have been obtained.

Structure and volume of the dissertation: Dissertation is stated on 193
papers of computer text, including 72 figures and 86 tables; it consist from
introduction, 5 chapters, conclusions, bibliographical list and supplement.

Main contents of dissertation

In introduction actuality, aim and tasks of investigation are grounded,
degree of problem studing, objects, subjects and methods of investigation, base
states carried out on the defend, scientific and practical importance, scientific
novelty of obtained results and their realisation, approbation and publication are
presented.

First chapter of the dissertation is named «Review of literatures vinylation
of organic compounds with acetylene» and it is devoted to analysis of litrature
materials taking up basic regularities of vinylation reactions and fields of their
using; synthesis of vinyl ethers of phenol and it’s derivatives, carbonic acids and
also investigation of properties and using of obtained new vinyl compounds. It is
note that vinyl compounds are wide used in many different branchs of science and
industry and also that they can be synthesized by different methods between which
vinylation of corresponding organic compounds containing active hydrogen atom
(atoms) by acetylene is the most important and actual.

It is shown that in litrature data about quantum-chemical and molecular-
dinamycal calculations of molecules of vinyl compounds and mathematical
modelation of different processes of vinylation of different organic compounds are
absent. Actuality and importance of problems in proposed dissertation work are
predetermined on the base of disscusion of litrature materials.

Second chapter of the dissertstion is named «Experimental part. Analysing
and studing of properties of initial substances, vinylation method and obtained
vinyl compounds» and it is devoted to methods of catalysts obtain; carring out
vinylation reactions in homogeneous and heterogeneous conditions and also
methods of analysis of structures and properties of synthesized compounds.

Third chapter of the dissertstion is named «Catalitic vinylation of organic
compounds containing active hydrogen atoms» and it is devoted to discussion of
obtained results by systematical investigation of vinylation of aliphatical and
acetylenic alcohols; synthesis of aromatic alcohols on the base of crotonic
aldehyde, acetone and methylethylketone by method Favorski; Grinyar-Iocich and
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their vinylation by acetylene. Particulats of synthesis of vinyl ethers of phenol and
it’s derivatives and also lagohiline at atmospheric pressure in the presence of high —
base system are presented.

Synthesises of vinyl ethers of pelargonic, enantic and cyclohexancarbonic
acids in heterogeneous conditions are discussed. Also results by investigation of
influence of catalyst nature and temperature on the yield of vinyl ethers of these
acids and some specifical particulars of synthesis of these vinyl ethers at
atmospheric pressure in the presence of high-base systems are presented.

Vinylation of alyphatical alcohols: propanol, iso-propanol, butanol, iso-
butanol, pentanol and iso-pentanol in the presence of high-base system KOH-
DMSO at atmospheric pressure in different organic solvents has been investigated.
It was determined that in all cases vinyl ethers of corresponding alcohols were
obtained according to following scheme:

KOH, DMSO

30150 O

were: R=C;H7; iso-CsH7; C4Hy; 1s0-C4Hy ; CsH;;; 1s0-CsHy;

» ROCH= CHz

ROH + HC=CH

=14]

50

Yield %

Fig 1. Dependence on the yield of vinyl
ethers of alyphatical alcohols from
temperature of reaction: 1-propanol; 2-
1so-propanol; 3-butanol; 4-iso-butanol; 5-
pentanol; 6-i1so-pentanol

40

30

20

10

0

0 20 a0 60 20 100 120 140 160
Temperalure , °C

By activity in vinylation reaction the investigated alcohols can be presented in
following raw: iso-C;H>C;H7>1s0-C4Hy

Homogeneous catalytical reactions some alyphatical alcohols with
phenylacetylene in the presence of high-base systems (KOH-DMSO;-DMFA) have
been investigated. In all cases 2-phenylvinyl ethers have been formed by following
scheme:

ROH + CH== C @ _MOH b 6. cH=cH @

where R= C4Hy; CH2—(|2H—CH3; -G, s
CH;
Hydroxides Li, Na and K were used as catalysts becouse for vinylation of
above mentioned alcohols the alkali medium is necessary. In solutions of such

polar solvents as DMSO, DMFA alkalies have given high base systems owing to
which their basically has increased.
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Synthesis of acetylenic alcohol butin-3-0l-2 by reaction of acetylene and
acetic aldehyde and it's vinylation has been investigated. Some Kkinetical
parameters of synthesis of butin-3-o0l-2 are presented in table 1.

On the base of experimental data the energy of activation of investigated
reaction was calculated which was equaled 10,1 kcal/mole. It is necessary to note
that according to literature data vinylation of alcohols is carried out at high pressure
of acetylene or delutor-inert gas. Using of dimethylsulfoxide as solvent has allowed
to carred out reaction at atmospheric pressure in the presence of KOH (10% from
mass of acetylenic alcohol) with formation of vinyl ether of butin-3-0l-2 owing to
participation of hydrogen atom of it's hydroxylic group of initial acetylenic alcohol

according to following scheme:
DMCO
| KOH
OH O—CH=CH,
Table 1
Some kinetical parameters of synthesis of butin-3-0l-2 by reaction of

acetylene with acetic anhydride

Duration of reaction, | Yield of butin-3- Average rate of reaction
h 0l-2,% %/h | mole/Lh
Temperature 10°C
1 4,0 4,0 0,016
2 6,0 3,0 0,012
3 7,0 2,0 0,009
Temperature 5°C
1 13,0 13 0,052
2 17,0 8,5 0,034
3 22,0 7,3 0,029
Temperature 0°C
1 32,0 32 0,128
2 37,0 18,5 0,074
3 45,0 15 0,060
Temperature -5°C
1 40,0 40,0 0,160
2 55,8 27,9 0,112
3 64,4 21,5 0,086

Obtained results have shown that maximal yield of vinyl ether butin-3-0l-2
(55,1% or 6,67 mole/l) was observed at 105°C and duration of reaction 5 hours.
The maximal rate of reaction at 105°C and duration 3h was equaled 13,67%/h and
the activation energy of the investigated reaction was equaled 151,9kjoule/mole.

Vinylation of hexen-4-in-o0l-3 obtained from acetylene and crotonic aldehyde
also was investigated. KOH (10% from mass of acetylenic alcohol) and DMSO
were used correspondenly as catalyst and organic solvent. At this vinyl ether was
formed with yield 31,0% according to following scheme:
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CHy-CH=CH—CH~C=CH + HC=CH KOH | CHy CH=CH~CH~C=CH

OH O—CH=CH,

It was shown that with increasing of temperature from 25 to 85°C the yield of vinyl
ether hexen-4-in-o0l-3 increased from 11,0 to 31,0% but following increasing of
temperature has coused it’s decreasing. Kinetics of synthesis was investigated and
by Arrenius method (fig.2) the activation energy of reaction was calculated, which
was equaled 109,4 kjoule/monp

Vinylation of synthesized dimethylethynlcarbinol and
methylethyletinilcarbinol was investigated in the presence of high-base system
KOH-DMSO; reaction in case of methylethyletinilcarbinol was carried out
according to following scheme:

g g
CZHS—?—CECH + HC=CH —— CZHS—(E—CECH
OH O—CH=CH,
4HigW
A
bG—
ot Fig.2. Dependence of g w from1/T for

vinylation of hexen-4-in-o0l-3

.7 28 20 0 1103

Maximal yield of obtained vinyl ethers was equaled correspondenly 27,8 and
38,5 % and also it was shown that it’s value in great degree is dependen on
temperature (optimal temperature-80°C.)

Vinylation of 1-ethynilcyclohexanol was carried out by acetylene in solutions
of xylol and DMSO at different temperatures (95-143°C) and it was shown that in
case of xylol vinyl ether of 1-ethynilcyclohexanol was formed with yield 13%; in
the case of using DMSO yield of product was equaled 42%:

s mCH CECH

o ey KOH=PE0
: = CH—CH;

It was also investigated vinylation of methylphenylethynilcarbinol by
acetylene in the presence of benzole, xylol and DMSO at different temperatures. It
was shown that in presence of benzole reaction didn’t carried out but at using xylol
and DMSO vinyl ether of methylphenylethynilcarbinol was synthesized with yield
37% :

C=CH C=CH

I JIMCO I

— + HC=CH ——————» C—CH

(I: CHy + HC=CH — o, o | 3
OH OCH=CH,
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Synthesis of acetylenic diols on the base of butin-3-0l-2 with it’s interaction
with acetic aldehyde and dimethylketon has been investigated.

In case of using of acetic aldehyde hexyn-3-diol-2,5 and in case of
dimethylketon-2-methylhexyn-3-diol-2,5 were synthesized at optimal conditions:
ratio butin-1-o0l-3 and KOH 1:3,4; temperature 8-10°C.

Dependence on yield of hexin-3-diol-2,5 from temperature and duration of
time has been investigated and the activation energy of the reaction was calculated
(E=58,6kjoule/mole).

Synthesis of aromatic acetylenic alcohols by methods of Favorsky, Grinyar-
Iocich and diazotiration has been investigated. Phenylacetylenic alcohols were
synthesized by method of diazotiration aromatic amines,forming diazocompounds
interected with acetylenic alcohols in the presence of salts of Cu(l). At this
dimethylethynlcarbinol, methylethynlcarbinol, hexen-4-in-1-0l-3 obtained by
methods Favorsky and Grinyar-locich were used. It was determined, that diazo-
constituting product synthesized by interaction of anyline with NaNO, in medium
of diluted hydrochloric acid has been obtained in stable state:

NH, NoC1

@ + NaNO, + 2HCI— @ + NaCl + 2H,O

Obtained diazocompound has dissociated on the cation of diazoniya and

chlrorid anion:

At low temperature in solutlon salts of diazonya have reacted with acetylenic
alcohols with formation of corresponding aromatic acetylenic alcohols (table 3):

N2C 1

N,Cl C=C— C R’

©+HCCCR—>© + Nz + HCI

where: 1) R=R’=-CHj; 2) R=-CH;;R’=-C,Hs; 3) R=H, R’-CH=CHCH;
Homogenno-catalytical vinylation of 1-phenyl-3-methylbutin-1-0l-3 with
acetylene in super-basic medium MOH-DMSO was investigated. It was determined
that it’s vinyl ether was the main product:
CH; CH;
C=C—(—CH; c=C—C—CH;

- I I
@ OH MOH —DMSO @ 0-CH=CH;
+ HC=CH e

Influence of nature and quantity of catalyst and also duration of reaction on
the formation of vinyl ethers of aromatical acetylenic alcohols has been
investigated. Results of investigation by influence of quantity of catalyst on the
yield of vinyl etherl-phenyl-3-methylpentin-1-ol-3are presented on fig. 3. It is
shown that with increasing of radius of ion of alkaline metal the catalytical activity
alkali and also yield of vinyl ether have increased.
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Table 2
Comparative yields of synthesized aromatical acetylenic alcohols

Acetylenic alcohol Obtained aromatic acetylenic Yield of
alcohols product,%
HCECCOH(CH3)2 C6H5CECCOH(CH3)2 75, 1
3-methylbutin-1-0l-3 1-phenyl-3-methylbutin-ol-3
HCECCOH(CH3)C2H5 C6H5 CECCOH(CH3)C2H5 58,9
3-methylpentin-1-0l-3 1-phenyl-3-methylpentin-1-0l1-3
HC=CCHOHCH=CHCH; CsHsC=CCHOHCH=CHCHj3 54,5
hexen-4-in-1-0l-3 1-phenylhexen-4-in-1-0l1-3

Fig.3. Dependence on yield of
. vinyl ether 1-phenyl-3-methylpentin-
- i ) 1-0l-3 from quantity of catalysts: 1-
LiOH;
2-NaOH; 3-KOH

Catalyst quantty,%

H MW H & &
0
(1]

Yield of product %%

a o
|

For estimation of peculiarities of vinylation of 1-phenyl-3-methylpentin-1-01-3
kinetics was investigated and obtained data are presented in table.3. On the base of
obtained data the activation energy of this process was calculated which has
equaled 29,1kjoule/mole.

Also vinylation of 1-phenylhexen-4-in-1-0l-3 by acetylene in homogeneous
medium in the presence of system KOH-DMSO with formation of it’s vinyl ether
was investigated

CEC—QH—CH=CH—CH3 CEC—QH—CH=CH—CH3
OH O—-CH=CH,
+  HC=CH MOH - DMSO

Where: M=[1 MA K

Influence of nature and quantity of catalyst on the formation of vinyl ether of 1-
phenylhexen-4-in-1-0l-3 and also some kinetical peculiarities of this vinylation
process have been investigated (table 3). Maximal yield of the obtained product
was equilied 46,6%. On the base of obtained data the dependence of average rate of
reaction on temperature was determined and also the activation energy of synthesis
of obtained vinyl ether was calculated, which was equaled 31,5 kjoule/mole.

Introduction of electrono-donor and electron-akceptor groups in phenol ring
has changed character of vinylation and yields of forming vinyl ethers.
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Homogeneous-catalytical vinylation of phenol; o-,m- and n-cresols by
acetylene in the presence of different alkaline catalysts and solvents has been
investigated and it was determined that in all cases corresponding vinyl ethers were

formed.
Table 3
Some kinetical parameters of vinylation of 1-phenyl-3-methylpentin-1-0l-3 by acetylene(catalyst
KOH-10% from alcohol’s mass, solvent-DMSQO)

Duration of |Temperature,’C | Yield of vinyl ether 1-phenyl- Average rate of
reaction,h. 3-methylpentin-1-0l-3 reaction
% mole/l %/h. mole/L.h
70 18,0 0,95 4,50 0,23
4 90 39,6 2,03 9,90 0,50
100 40,2 2,05 10,0 0,51
120 37,4 1,95 9,35 0,48
70 21,9 1,13 3,65 0,19
6 90 43,5 2,21 7,25 0,36
100 44,1 2,26 7,35 0,38
120 41,7 1,75 6,95 0,29
70 14,6 1,07 1,82 0,13
8 90 35,3 1,98 4,41 0,25
100 36,2 2,02 4,52 0,26
120 33,6 2,20 4,20 0,28

Also investigation of heterogeneous-catalytical vinylation of cresols was
carried out and influence on it’s carring out such factors as quantity of ploted on
the bearer catalyst KOH, temperature and nature of cresol was determined. It was
shown that at interaction of m-and n-cresols with acetylene in these conditions also
their vinyl ethers have been formed accoding to scheme (for m-cresol):

OH OCH=CH,

EOHlact. coal
+ HC==CH

CHs CHs

Yields of corresponding vinyl ethers of (o-,m-) cresols were depended on
quantity of KOH on the bearer and they have inereased with inereasing of KOH on
the bearer before 30% and then practically don’t changed with further increasing of
quantity of KOH.

Obviously with increasing of quantity of KOH on the bearer the number of
active centers on the catalyst surface also increased whith achiving it’s maximal

value at containing KOH on the bearer 30%.
Table4
Maximalvaluesofyieldsofproductsofphenolandcresolsvinylation (solvent-DMSO, catalyst-
KOH/10 % solution, durationofreaction-4 hours)

Initial componds Temperature,’C Yield of vinyl ethers, %
phenol 95-100 17-19
o-cresol 110 36
M-cresol 110 43
p-cresol 110 29
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For determination of influence of condensation cycle in molecules of organic
compounds for their vinylation this reaction was investigated with using
logohyline. It and it’sderivatives have hoemostatic properties and at present time on
the base of logahyline preparate “lagoden” is produced in large scale. Synthesis of
new functional derivatives of logahyline is very actual and interesting problem. In
this aspect it’s vinylation is very interesting problem. In this dissertation work
vinylation of logahyline was carried out jointly with coworkers of department of
“Chemistry of natural compounds” of NUVz after name Mirzo Ulugbek.

Homogeneous-catalytical vinylation of logohyline by acetylene was carried
out at atmospheric pressure in solution of dioxane or DMSO in the presence of
KOH as catalyst. The obtained product was analyzed by method of thin-layer
chromatography (solvent-ethylacetate, R=0,75); also elemental analysis was
carried out and IR-, PMR- and mass-spectrums were obtained.

Results of elemental analysis have given brutto-formular C,4H400O5 to which
compound with molecular mass 408 has corresponded.

Determined:% : C-70,68; H-9.75; 0-19,45.
Calculated:% : C-70,59; H-9.8; O-19,6.

In IR-spectrum of product of logohyline vinylation following vibrations were
determined: 1660 sm™ —valent vibrations of C=CH, group; intensive vibrations in
range 3400; 3500 sm™ —valent vibrations of hydroxilic groups.

In PMR-spectrum of obtained product in range 6,47-4,65 m.d. splitting
resonance signals in form of quartet were observed which were attributed to vinyl
group. In range 3,5-3,7 m.d instead unspliting freqnencies a dublet-triplet signal
was observed, which was attributed to protone C;. Namely changed signals of
protons at Cs;haveindicated that vinyl group has connected by this carbon atom. In
range 3,3-3,6 m.d. signals of protons of oxymethylen groups C,5,C,c were observed
which were almost identical to their position in spectrum of logohyline. In PMR-
spectrum of logohyline in range 3,2 m.d signal of protons of oxymethylene group
at C;g were observed but in PMR-spectrum of obtained product signal dublet-dublet
in range 3,1 m.d was observed. This fact has indicated that second vinyl group is at
C]g.

In mass-spectrum of product of logohyline vinylation there are peaks of ions
with m/z 408; 390; 211; 83,67. Ion with mass 408 is attributed to molecular ion of
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divinyl logohyline where vinyl groups placed at carbon atoms Cs; Cig.Ion with m/z
390 has formed owing to uncoupling one molecule of water from molecular ion
with m/z 408.1t is necessary to note that mass-spectrum of logohyline itself has
shown that from molecular ion with m/z 365 ion with m/z 338 has formed in result
of uncoupling of one molecule of water.

Results of elemental and spectrum analysises have shown that reaction of
logahyline with acetylenc in the presence of alkaline catalysts has carried out
according to mentioned below scheme with formation of 9,13-epoxy-3,18-
divinyloxy-15,16-dihydroxylabdan:

CH0H
CH20H
KOH —
Ho +2HC=CcH ———» H20=CHO
HpC =CHOCHj
HOH 2C

Vinylation of some oil acids: pelargonic, cyclohexamcarbonic and enantic.
Vinylation of pelargonic acid by acetylene was carried out in the presence of
following  catalysts:  y-Al,Os; activated  coal/Zn(CH;COQ),;  y-ALO;
Zn(CH3COO),; v-ALO3;/Cd(CH3COO0),; and y-Al,03/Zn(CH;CO0O),; results have
shown that among these catalysts the catalyst on the base zinc salt of pelargonic
acid was a most active and in it’s presence yield of vinyl ether was equaled 55,4%;
in the presence of catalyst y-Al,O3/Zn(CH3COO), yield slightly decreased and was
equaled 51,3%. It was determined that with increasing of molecular mass of
carbonic acids their vinylation can be carried out only at high temperature and
yields of obtained products have decreased.

Obtained results (Table 5) have shown that investigated acids by their activity
in vinylation reaction can be placed in following row:

C6H11COOH<C8H17COOH<C6H13COOH;
and maximal yields of their vinyl ethers correspondenly were equaled 53,0; 55,4
and 63,4%.
Table 5
Influence of the catalysts nature on the vinylation reaction of carbonic acids (molar
ratio acid: acetylenic =1:5, temperature 300°C)

Catalysts Yield of vinyl ethers of acids, %
enantic | pelargonic | cyclohexan carbonic

v-AlL,O; traces - -
Activated coal/Zn(CH;COO), 434 33,2 31,4
v-Al,O3/Zn(CH;COO0), 61,8 51,3 48,5
v-AlL,O3/Cd(CH3COO), 52,7 37.4 35,2
Y-A1203/ZH(C16H13COO)2 63,4
Y-A1203/ZH(C8H17COO)2 55,4
Y-A1203/ZH(C6H1 1COO)2 53 ,O
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Forth charpter of dissertation is named «Electron structure, quantum-
chemical calculation of compounds, mathematical modelation, mechanisms of
processes of vinylation and using of synthesized vinyl compounds» and is
devoted to investigation of electronic structure and quantum-chemical calculations
of 1initial compounds and obtained products, mathematical modelation of
vinylation, mathematical treatment of experimental results and their comparison
with calculated and also to proposed mechanisms of formation of synthesized
compounds.

Activity of molecule in any reaction has depended on it’s structure and
energetical characteristics. Prediction of reactive centers in organic molecules is
high difficult and actual problem. With development of quantum-chemical
calculations chemists have a possibility of planning of experimental investigations
and carring out of trending synthesises of different products.

3D-structures, distribution of charges and electronic density of molecules
phenylacetylene, acetic aldehyde, n-butanol and it’s vinyl ether; 1-phenyl-2-
bytiloxyethylene, butin-3-0l-2 and it’s vinyl ether, hexyn-3-diol-2,5-and it’s (di)
vinyl ethers were investigated by using program “Nuper Chem” at empirical
quantum-chemical method RMZ.

Investigation of distribution of charges and electronic density by atoms in
molecule hexyn-3-diol-2,5 has shown that it has symmetry and that the most of
quantity of negative charge and electronic density have concentrated on oxygen
atoms which have the same activity in reaction of alkali vinylation with using
acetylene.

Also quantum-chemical calculation (general energy, formation energy, the
heat of formation, energy of electron, energy of kernel, dipolic moment, charge on
the oxygen atom) of some investigated compounds: acetylene, phenylacetylene, n-
butanol, butin-3-0l-2, hexyn-3-diol-2,5; 2-methylhexyn-3-diol-2,5; acetic aldehyde,
1-phenyl-2-bytiloxyethylene, vinylether of butin-3-0l-2, monovinyl ether of hexyn-
3-diol-2,5; divinyl ether of hexyn-3-diol-2,5; monovinyl ether of 2-methylhexyn-3-
diol-2,5 and divinyl ether of 2-methyl-hexyn-3-diol-2,5 have been carried out.
These data can be used for description molecules and also prediction of their
reaction ability.

Also electronic strucrures and molecular dynamical characteristic as of
aromatical acetylenic alcohols and their vinyl ethers were investigated. As in
sample geometry (3D-structures), distribution of charges and electronical structure
of molecules 1-phenyl-3-methylbutin-1-0l-3 and it’s vinyl ether by semi-empirical
quanto-chemical method RMZ were determined. There data can be used for
characteristics similar molecules and determination of their reaction ability.

Mathematical modelation of vinylation of used compounds with using
program STAT was carried out; yield of vinyl ether and the reaction rate were used
as purpose functions. On fig.5,6 the visual ikonograms of modelation of vinylation
reaction of 1-phenyl-3-methylbutin-1-0l-3 are presented (work functions are the
reaction duration and temperature).
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Temperature and time dependences of yield of vinyl ether of 1-phenyl-3-
methylbutin-1-0l-3 have an extremal character what has proved a rightness of
diapasons determined experimentally. Determined dependence is approximated by
equation:
y =—13334+4,15x, — 0,028 +2,78x, —0,47x, (1)
where: y-the yield of vinyl ether; x;-temperature (°C); x,-duration of reaction (h).
Dependence of vinylation rate from temperature and duration of reaction is
approximated by equation:
z=-1820+0,79x, —0,0052 +4,87x, + 0,642  (2);
where: z-rate of vinylation reaction; (mole/1*s*10™);
x-temperature (°C);
x-duration of reaction (h).

Model: z=h0+1 %] +hZx 192+ h T2 +ha7cna
7=(0) 1438786 H0.01 72375 )+ B 43756 D02+ -0. 18643537y +{0 0103297772

Fig.6. Ikonogram of dependence of
reaction rate of vinylation of 1-phenyl-
3-methylbutin-1-0l-3 from temperature

and duration of reaction
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Technological criterion of optimisation of vinylation conditions is presented

by maximal yield of product
y(x1, X) = max 3)
At this optimum is achieved at fixed yield of product.

For determination of optimum it is necessary a mathematical modelation (1,2)
reducing to equation (4):differatiation “y” by every values x; and x; has carried out
to:

y =b, +bx, +b,x; +bx, +b,x; (4)
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0y

b +2bx =0
OX,
i 5)
L b +2bx, =0
0ox,
Decision of this system of equations has allowed to find values of x; and x,:
v =—Dlandy, =—2 (6)
2b, 2b,

Optimum of points x; and X; is determined by substitution of values by;b,;b; and by
in equations 1,2:
x1=96,7°C; x,=4,7hour, y=42,6%; z= 3,04 10*mole/h.1

The fifth chapter is named «Technology of synthesis of acetylenic alcohols
and their vinyl ethers» and in it’s technology of production of some synthesized
alcohols: butin-3-0l-2; 1-phenul-3-methulbutin-1-o0l-3; hexun-3-diol-2,5 and their
vinyl ethers and also description of technological process and calculation of
material balance of their production are presented.

Technological process was elaborated jointly with workers (fig.7) of Navoi
state mining institute. Process is continuous. The elaborated process consist from
condensation of acetylene with acetaldehyde in the presence of solvent (diethyl
ether, tolyol, tetrohydrofuran) and catalyst-powder KOH at temperature -40:+10°C
without formation of solid waste. Waste catalyst-water solution of KOH is an
liquid waste which is directed on the buring and unreacted acetylene is an gaseous
waste which is directed in cycle.
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Fig.7.Technological scheme of production of butin-3-0l-2 and hexyn-3-diol-2,5: G1-
gasgolder for acetylene; FB-flame-barrier; GC;-gas counter; R4-reactor, DF5-
deflegmator; S6-sedimentor; C7-capacity for water; C8-rectification column;
C9-capacity for cube remainder

Acetylene from gasgolder G1 through flame-barrier FB is directed in low part
of reactor R4. Expenditure of acetylene is measured by gas counter GC;. In reactor
R4 there are corresponding quantities of solvent, acetaldehyde and KOH.

Acetaldehyde is saturated by acetylene at temperature -5:-10°Cwhich is
achieved by cooling water, given in jacket of reactor P4. Unreacted acetylene is
directed in second reactor P4.
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The principal technological scheme of production of vinyl ethers of butin-3-
ol-2 and hexyn-3-diol-2,5 is presented on fig.8.

Process is continuous. Butin-3-0l-2 is given in reactor R-1 where at
temperature +100:+150°C in the presence of catalytical system KOH-DMSO it has
reacted with acetylene. Obtained reaction mixture is directed in separator-
sedimenter CO-1; upper layer from separator-sedimenter is directed in column K-2
for acetylene steaming.

Part of catalyst continuosly is removed for regeneration. In jacket of column
K-2 steam is given for extraction of more light impurities and acetylene. Unreacted
acetylene is returned in cycle. Products of reaction from botton of column are
directed in rectification column K-3 from which pure vinyl ether is extracted.
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Fig.8. Technological scheme of production vinyl ethers of butin-3-0l-2 and hexyn-3-
diol-2,5: R-reactor; R2-column of steaming;C3-rectification column; 5s-1-
separator-sedimenter

The principial schems of production of 1-phenyl-3-methylbutin-1-0l-3 and it’s
vinyl ether are presented on fig.9,10.
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Fig. 9. Principal technological sheme of 1-phenyl-3-methylbutin-1-0l-3 obtain:
C1,C2,C3,C4,Cs,Coa, Copn,Cop, C7 _capacities for: phenylacetylene;diethyl ether;
acetone; organic part; water part; phenylacetylene;additional product; 1-phenyl-3-
methylbutin-1-0l-3; P-pump; B;-bunker for catalyst; M-mixer; B,-balloon with
liquid nitrogen; R-reactor; F-filter; E-extractor; HE-heat exchanger; RC-
rectification column; R-regulator of quantity; R,-regulator of components ratio; Ry-
regulator of temperature
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In solution in reactor P;from bunker b; KOH is loaded by mechanical mixer;
from E,-absolute ether is given and in reactor suspention is formed in which from
Ei;an E; phenylacetylene and acetone are given by pump. Reactor is cooled by
liquid nitrogen which is given from balloon bs. Process is carried out at
temperature -10:10 °C and duration 8 h. Forming catalysate through filter F is given
in extractor where organic layer is extracted by acetone and is collected in capacity
C4 and water part is collected in capacity Es. Organic part is given in rectification
column PK; from which diethyl ether, unreacted acetone and phenylacetylene are
isolated and are collected correspondenly in capacities E,, E¢a and Egs. At
temperature 145-150°C 1-phenyl-3-methylbutin-1-0l-3 is extracted and is collected
in capacity E;. Resinous remainder is collected in special capacity Egg.

At vinylation of 1-phenyl-3-methylbutin-1-0l-3 by acetylene (fig.10) in
reactor P, at constant mechanical mixing from capacity Eg dimethylsulfoxide is
given and from bunker b, KOH; mixture is heated before dissolution of
components. After this acetylene from gas-golder (GG) is given in reaction mixture
with rate 34,94 1/h. After 4h.forming catalysat is cooled and is given in the
extractor E in which organic layer is extracted by diethyl ether and is collected in
capacity E;(; water part is given in capacity Eo After drying the organic part from
capacity Ejq is given in rectification column RC, where diethyl ether, vinyl ether of
1-phenyl-3-methylbutin-1-0l-3 (155 °C) and 1-phenyl-3-methylbutin-1-0l-3
(145°C) are extracted and are collected correspondenly in capacities E,, Ej» and E;3.
Remainder is collected in capacitiy Ei4 and unreacted acetylene is returned in cycle
after purification.

Fig.10. Principal technological sheme of vinyl ether of 1-phenyl-3-methylbutin-1-0l-3 obtain:
C,-capacity for diethyl ether; Cs-capacity for 1-phenyl-3-methylbutin-1-0l-3; Cs-capacity
for DMSO; Co-capacity for water solution; Cjo-capacity for organic part; Cs-capacity for
additional product; Ci,-capacity for vinyl ether; C;3-capacity for 1-phenyl-3-methylbutin-
1-0l-3; Ci4-capacity for residue; P-pump; B-bunker for catalyst; M-mixer; R-reactor; E-
extractor, HC-heat-changer; GH-gas-holder for acetylene; GC-gas-counter; F-fire-barrier;
RC-rectification column; RQ-regulator of quantity; RR-regulator of reagents ratio; Ri-
regulator of temperature.
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Conclusions

1. Vinylation of some aliphatic and acetylenic alcohols; diols; phenol and it’s
derivatives by acetylene and phenylacetylene at atmospheric pressure in the
presence of high-base system KOH-DMSO and also some carbonic acids in the
presence of catalysts- salts of zinc impregnated on the aluminium oxide and
activated coal has been systematically investigated.Rams, of activity of and
investigated acids C¢H;;COOH<CgH;;COOH<C¢H;3COOHand aliphatic
alcohols 1s0-CsH->n-CsH->1s0 -C4sHo>n-C4Ho>150-CsH;1>n-CsH;; In reaction of
their vinylation has been established.Role of high-base system KOH-DMSO at
vinylation of compounds, conteining of active hydrogen atom has been
determined.

2. Synthesis of aromatic acetylenic alcohols 1-phenyl-3-methylbutin-1-0l-3 and 1-
phenyl-3-methylpentin-1-0l-3 by methods of Favorski; Grinyar-locich and
diazotation was systematically investigated. Influence of temperature, duration
of reactions; mole ratio of initial components, quantity and nature of solvents
and catalysts has been investigated. It was determined that methods of synthesis
of acetylenic alcohols by their yield can be disposed in following raw:
diazotation<Favorski< Grinyar-locich.

3. Kinetics parameters of carring out reactions were determined. Activation energy
of formation some synthesized vinyl compounds was calculated. Electronic
structures; distribution of charges on atoms in molecules of investigated
compounds were determined. Quantum-chemical and molecular-dinamical
parameters of some initial and obtained compounds were calculated. It was
shown that most positive charges were concentrated on hydrogen atoms
connected with oxygen atoms which are the active centers owing to which
vinylation of hydroxyl-containing organic compounds is carried out.
Mathematical modelation of vinyl ethers synthesises was carried out. Structures
of synthesized compounds have been proved by PMR- and IR- spectroskopies;
their compositions were determined by elemental analysis. On the base of all
obtained data some mechanisms of synthesis of vinyl compounds have been
proposed.

4. Technology of butin-3-o0l-2 and hexyn-3-diol-2,5production from acetylene and
acetaldehyde was elaborated and also technological reglament of their
production and corresponding technical conditions were elaborated for synthesis
of their vinylethers.

5. Experimental batchs of butin-3-0l-2 and hexyn-3-diol-2,5 and also 1-phenyl-3-
methylbutin-1-0l-3 and it’s vinyl ether were turn off on the experimental plant of
AO “Navoi-azot”. Thechnological reglament of production 1-phenyl-3-
methylbutin-1-0l-3 was elaborated. On the base of activated coal and KOH on
the industrial installation experimental batch of this catalyst was turn oft.

6. Defoliating and stimulation activites of some synthesized compounds were
investigated. It was shown that hexyn-3-diol-2,5 and it’s vinyl etherand also
vinyl ethers of 1-phenyl-3-metylbutin-1-0l-3 and 1-phenyl-3-methylpentin-1-ol-
3 have possesed by defolating activity and butin-3-0l-2 has influence effectively
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on grows of wheat and they were recommended for testing on comparatively
large areas.

Economical effect of using butin-3-0l-2 in relation to import graw-
regulating preparate «Dalteby» for 1 ton is equaled 77283212,4 sum and from
using hexyn-3-diol-2,5 tu relation to import defoliant Avguron extra for 1 ton is
equaled 152115161 sums.

Microbiological activity of some synthesized compounds was investigated.
It was shown that 1-phenyl-3-methylbutin-1-0l-3 and 1-phenyl-3-methylpentin-
1-0l-3 are effective inhibitors of biocorrosion of oil-yield metallic constructions
and they have been recommended for more wide investigation in industrial scale.
. Technology of butin-3-0l-2 and hexin-3-diol-2 production was elaborated which
was aprobated in AO «Navoiyazot» and also material balance of their production
was calculated.

Technological reglament of 1-phenyl-3-methylbutin-1-0l-3 and it’s vinyl

ether production was proposed and also technical conditions of 2,5-
divinyloxyhexin-3 obtain were elaborated.
. Elaborated methods of homogeneous-catalytical vinylation of 1-phenyl-3-
methylbutin-1-0l-3 and heterogeneous-catalytical vinylation of oil acids by
acetylene at atmospheric pressure are used in laboratical studies of bachelors and
masters of the chemical faculty of the National university of Uzbekistan after
name Mirzo Ulugbek and Karshi state university by speciality «Chemistry of oil
and naturel gas».
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Buuumu 60x84 1/8. «Timts Uz» rapuutypacu. Odceet ycyanaa 60cuiiau.
laptau 6ocma Tadoru 4,S. Hamp 6ocma Taboru 4,5.
Tupaxu 100. Byroprma: Ne52.

«Top Image Media» 6ocmaxoHacuaa 4yon I THJIAN.
Tomkent maxpu. S1.FynomoB kyuacu, 74-yi
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