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KHUPHUI (10KTOPJIHK JUccCepTALUACH AHHOTALMSACH)

Juccepranmss MaB3yCHHUHI [10J13ap0Jiuru Ba 3ypypaTu. byryHru kyHzaa
KaXOHJIa alleTWJIEH Ba YHUHI XOCWJIaJapy acocuJa KYNTruHAa KUMMATIUd KUMEBUU
MOJJlajap CHUHTE3 KWIMHTraH, Oab3Wwiapu »ca caHoaT MHKUECHIA UIUIa0
yukapuiMokaa. TapkuOujga anetusieH, BUHWI Typyxu OwiaH Ouprajvkaa asor,
rajioreH kabu (PyHKIIMOHAN TypyxJjiap TyTraH OWpuKManap Kyruiad SKCILTyaTaluoH
xoccanmapra ora. bynmait momgmamap Owuonoruk (Qaon Oupukmanap cudaruga
MEIUIMHANA, KUIUIOK XYKAJIWTHAAa KeHr KylaMmJa KYJUIaHWIaad. YHIAH TallKapu
ylap acoCHaa aueTWICH TypPyXMHH KUMEBMHM Y3rapTUPHUII OpPKaJXM KYyII COHJIHU
OMpHUKMaap OJHII MyMKHH.

XKaxonzga anetusneH cnupTiapy Ba AUOJUIAPH, AMUHOCIIHPTIAPU CUHTE3H, YIapHU
TOMOTE€H Ba TEeTepOreH coxajap/a KaTaIWTUK peaKIMsJIapUHA amalra OIIWPHIIL,
alleTWJIeH CIUPTIAPUHU TaJOTCHIAHUIINHA YPTraHUIll, TAIOTeHTHAPUH-JIap CHHTE3Mra
SPUTYBUMJIAP Ba KaTalu3aTopyiap TahCUPUHHU aHUKJAII, MOJJIANap CTEPEOKUMECUHU
TaJKUK KWK Oyinda WIMHIA TaAKUKOTIap oiaub Oopuiamokaa. JyHEHUHT eTakuu
OJIMMJIAPY TOMOHUJIAH alleTUJICH CIUPTIIAPU CUHTE3U 1A TYPJIM XUJI KaTalu3aTopiiapHu
KyJUlalll, yJIapHU CcaMapajopivuK KATOPUHHM aHMKJAll Ba YyJap acocuaa Typiu
Oouonoruk ¢aos MoOJJANApHU OJMII OyiMYa WIMHMA TaJKUKOTJIAp KEHI Kylamja
amaJra OoImMpUIMOK/IA.

Mamnakatumu3ga  KuM€, —ailHMkca  HedT-ra3  coxajapura  3aMOHaBHiA
TEXHOJOTHSIIAPHU KUPUTHIL, MOACPHU3ALMS KWJIHII Ba ylap acoCHa SIHTU Typlaru
MaxCyJlOTJIapHU HWIIIa0 YMKApHUINra acociaHraH Kyriad WUpHK KOpXOHajap WIIra
TYWIUPWIIA. AWHUKCA, CAHOAT MHUKECHAA AUETWICH YTJIE€BOJOPOIIApU Ba JJIEMEHT
OpraHMk OWpHKManap acocuja MOJUMepiap, TUIACTUK MaTepuaiap, dpUTyBUMIAp,
MECTUIUATIAp, TapMOHJIAP, aHTUOMOTHKIIAp, €IMM Ba JIOK-OYEKIApHM SHEprus Ba
pecypc TeXaMKOp TeXHoJorusjap Oyinya wunuiad 4YuKapuiira karra 3bTHOOp
GepuiIMOKIa. Y30eKHCTOH PecryOnMKacMHM —SIHaja pPHBOXIIAHTHPHIN — Oyiinda
Xapakarinap crpareruscuaal «Muku Ba Tamku 0030piapaa MaxaaaMil TOBapJIapHUHT
pPaKo0aTOAPIONITUTHHYN TAbMUHJIANINTaH MaXCYJIOTIAPHUHT TyOaH STHTH TypJapyHH
UNUIa0 YUKAPHUIIHKU V3IAMITUPUII»TA UYHANTUPWITaH MyXuM Basudanap Oenruiad
Oepunrad. by Oopama wmaxamnuii XoM aménap acocuaa TajoreHIN CIHUpTIap,
reTepo@yHKIMOHAT OMpUKMAaJIapHU CHHTE3 KWIHII YCYJUIapu camapagopiiuk
KaTOPWHU, PEaKIHs MEXaHU3MIAPUHU TakiIuQ STHUII Ba MaxCyJOT YHYMHTra TabCHUP
KATYBYM OMWUIAPHUA TU3WMIIM TaXJIMJ KWJIHII, XKapaéHIapHU OOPUIIMHUA OOIIKAPHIII
Ba Ha30paT KWIWIIHA WIMHWA acociall, KYJUTAaHWJIUII COXAJIapUHH TOIMHII 10J13ap0
BazudaapaH XucobaHaIu.

V36ekucron Pecny6muxacu ITpesumentununar 2020 iun 2 mapraaru NeITd-
5953-connmu «Mnm, mabpudar Ba pakaMiIud UKTUCOAUETHU PUBOXKIAHTUPUII HUIH»Ia
amanra omupuiinra ous Jlasnat gactypu tyrpucuia’'tu @apmonu xamaa 2017 vun 7
dbeBpamgaru NolI®-4947-conmm «Y36eKUCTOH Pecnybnukacunu sHaaa
PUBOXKJIAHTUPUIIHUA Xapakariap crparerusicn» Xakugaru ®@apmonu Ba 2019 i 3
anpenaaru [1K-4265-connmu «KumE caHoaTMHM siHajga HUCIOX KWIMII Ba YHHUHT

¥36exucTon Pecry6IuKacHHY PHBOKIAHTHPUILIHUHT GEIITa YCTYBOp HyHaIMIIM Gyiinua XapakaTiap crpaTeruscu /
V36ekucton Pecrryonukacu [Ipesunentununr 2017 viun 7 dpespannaru [19-4947-connn dapmonu.
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WHBECTHUIIMSIBUN  KO3WOQJOPIMTMHNA  OIIMPUIN  YOpa-TaAOUpiapu TYFPUCHIANTU
Kapopmapu xampma waskyp (Qaonustra Terunuid OOlIKa MebEPUN-XYKYyKHMA
XyXoKaTiapja OenruiiaHral BasudaniapHd amaira olMpuiiga ymoly auccepranus
TaJKUKOTH MyalsiH Japakaja Xu3Matr KUJIau.

TaagKMKOTHUHT pecny0/uKa (paH Ba TEXHOJIOTUSVIAPU PUBOKJIAHUIIN-HUHT
YCTYBOp #yHauILIapura mocjauru. Maskyp TaakukoT PecmyOnuka ¢daH Ba
TeXHOJOTUsIap  puBOXJIaHWUIIMHUHT  VII.  KuméBuid  TexHomorusiiap  Ba
HAHOTEXHOJIOTHUSIIAp YCTYBOp MYHaIUIIUTa MyBOQUK OaskapuiiraH.

Jluccepranusi MaB3ycH OyiH4Ya XOPHGKMIT HJIMHA-TAAKHKOT/IAP IIAPXHZ.
AleTWIeH aMHUHOCHHMPTIApYW Ba YJIapHU XOCHUJAJIAPUHH CHHTE3 KWUJIHUII, WIUIa0
YUKAPUII TEXHOJOTUSIIAPUHU SIPATUII Ba KYJUIAHWIMII COXAJapUHU KEHTaMTUpHINTa
WYHaNTUPWITAH WIMHANW W3JTAaHUIUIAP KAaXOHHUHI €TaKYM WIMHM MapKasJiapy Ba OJIAU
TabIUM Myaccacanapu, xkxymiuanan, Delft University of Technology (Hunepnanmgus),
Institute of Bio-Chemistry (I'epmanus), Institute of Organic Chemistry ([lanus),
University of Ferrara (Mtanus), University of Lyon (®pannus), Federal University of
Campina Grande (bpazumus), West Virginia University (AKIL), The University of
Tokyo (Anonwust), University of Gulbarja (Xunaucron), Ain Shams University (Mucp
Apab pecnyonukacu), Christchurch University of Technology (Saru 3enanmms),
Korea Institute Science and Technology (PKanyOuit Kopes), Institute of Organic
Chemistry Ba Institute of Organoelement Compounds (Poccust), Aristotle University of
Thessaloniki (I'pemms), Y36exucton Mummmii yHuBepcuTeTH Ba TONIKEHT KHME-
TexHonorns nHcTUTyTUAA (Y36eKHCTOH) 0M6 GOPHIMOK/IA.

AUETWIeH CIHMpTIApH, yJAPHUHT XOCHUJAlapyd CHHTE3W Ba WILIA0 YHKAPHUIIT
TEXHOJIOTHUSJIADUHU ~ SIpaTUILra OWJl KaxoHAa oJaud OOopwiaraH TaJKUKOTIap
HaTW)Kacuga KyHWaard WIMHA HaTWKajgap OJHMHTAH, OJKyMJaJaH, aleTHIICH
aMUHOCTIMPTIAPH TYpJIK XOM-alI€nap, SPUTYBYH Ba KaTajlu3aTopiap acocuja CHHTE3
KWIMHTaH, yJIapHA UIiad yukapuin TexHosiorusapu spatuiran (bpasunus, Kopes),
UIIKOPUA MeTajuiap, WIIKOpJap, KOMOMHUPIJIAHTAH OFUP MeTajuiap, MUHEpall Ty3Jap
Ba HaHOKaTanu3aTopiap €pnamuna cuHte3 KwinHrad (I'pemus, Snonus); aneTuieH Ba
YHUHT TOMOJIOTJIapy, SJIEMEHT OpraHuK OWpUKManap acocujia CHUPTIAP OJIHII
TexHosorusapu sipatunarad (Poccusi, ABcTpusi); aleTWiIeH COUPTIAPJAH KHUME,
dapmaruss Ba HepT-Ta3 caHoaTHAa TYpJIM Makcaajiap y4yH pe3uHa, eIuM Ba
rmjacTMaccansap onuml ycynu unuiad yukuiaradn (Xusauctod, ['epmanwms, Urtamus;
Opaniuys).

Hynéna AC Ba xocwjiajapuHM CUHTE3 KWIMII, (U3UK-KUMEBUN XOCCATlapUHU
aHWKJIAMl, KYJUIAHWINAII  COXaJapWHU  KEHTaWTHpWIN Ba WOUIA0  YHKApUII
TEXHOJIOTUSJIAPUHU SipaTHIll Oyiindya KyWHJard ycTyBOp HyHanuuuiapaa, >Kymjaia,
AC uu cunte3 kummaa Et;O+PhMe+Hex, TiCly/Me,S, EtsN/Zn(OTf),, Ti(OiPr), Ba
Cl,Ti(OPh), nanokaranuzaropuu Kymwiam; AC unurad yukapuiaa HeT-ra3 Ba KUME
caHoat yukuHAunapuaad porigananunr, AC nan (hapMaleBTUK mpernapaTiap Uiiad
YUKUIIJIA, TTOJUMED, PE3NHA-KayuyK Ba MOJEKYJSAp AJIEKTPOHHKA HaHOMAaTepHallapu
OJIUII YCTH/Ia TAAKUKOTIIAp 0IM0 OOPHIMOKA.

2 luccepraiust MaB3ycu Oyitrua uiamuii Tankukomiap mapxu http://WWW.scolar.google com., http:
WWW .sciencedirect.com. Ba Gomika MaHb0aIap MaTepraiapi acoCHIa TalépiaHraH.
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MyaMMOHHMHI YPraHWITAHJINK Japaskacu. AINCTHICH OWpUKMalapy KUMECH,
dbu3uKacu, TEXHOJOTHAICH Ba KYJUIaHWIMIIM OVinya pecnybmukammuzga D.K.
Kypb6aHoB TOMOHHIaH aleTWICH AaMHUHJIAPUHU MeETaulap KOPPO3HsCUTa Kapild
UHTHOUTOPIIMK Xoccasapu Ypranwirad. [ .A.FOcymoB aneTuieH yrieBojaopojapu
acocuzia SIHTM KOMIUIEKCOHJIAp, HOHAJIMAIIMHYBYM CMOJanap, Ty3 KaTjiaM Ba
KOppO3usira Kapuid WHTUOWTOpJIap CHHTE3 KWJITaH Ba YJIApHU CaHoaTAa KyJulalira
xopui strad. A.I''MaxcymoB pax0apiauruaa nponaprui COUPTA acoCuaa XuiaMa XUl
Ty3WIHIIZard Mypakka® TreTepeoaroM TyTraH OHpUKMalap CHHTE3 KHJIWHTaH,
yVIapHUHT TUOOMETHA KyumaHuimuin coxanapu axukiaanrad. T.C.CupnuboeB Ba
b.®.MyxuaauHoBnap TOMOHHJAH MoJieKynacuaa (aosl BOJOPOJ TyTraH OPraHUK
OMpUKMaTapHA BUHWUIANI PEaKIUSIIADUHUHT TEXHOJOTHSJIADUHU YpTraHwil Oyinda
Oup kKatop wunuiap amanra omwupuirad. A.M.MKpoMOB TOMOHHMIAH alETUIIEH
YIJIEBOJOPOA-JIAPUHHU T€TEPOreH-KaTAIUTUK CUCTEMANIAP UIITUPOKUIATH aMMOHOJIN3HU
TaJKUK KUJIUHTaH.

Xopmwxaa ymoy nynamumaa W.JIL.Koraspesckuii, M.C.Dumepiap TOMOHHUIAH
apoMaTUK JHAlleTWIEH OUpHKMajJapHM OKCHIJAII YCYJIHJa OJHII  KUMECHU
PUBOXJIAHTUpWITAH, anetuieH acocuaa T.M. babasH TOMOHHMIAH alleTHIICH
aMUHJIApUHM TYPTIaMuu Ty3/iapuHu ranorernanuid, Kozoructonna U.H. Azepbaes,
K.b. EpxaHoB TOMOHUJAH MUIEPUIMHHU alETUJICHIN OHpUKMaIapu KUMECH Ba
YIApPHUHT YCUMIIMKIIApra Tabcupu ypranwirad, A.B. [llenkyHOB aneTusieH cnuptiap
CUHTE3HU Ba yIIApHH CTUMYJISATOPJINK XyCYCHUSTIAPUHU AQHWKJIATaH,
M.®.locrakoBckuii, b.A.TpopuMOBIapHUHT WJIMHUNA HWUUIApU BUHWI 3(UpIApHU
IOKOpU  acociyd  cucTemMayiap  €paamMuja CUHTE3  KWIMIIra  OaFvIlIaHTaH.
O.H.TeMKHHHUHT WIMUN U3JAHUIIAPU dCa aleTUJICH OMpUKMaNIapHU XOCHJ OVIIHII
KMHETUKAaCUHU TaAKuK Kwiniira Oarunuianrad, W.H.Hazapos, JIL.U.bepremncon,
A.A.lletpoBiap TOMOHHUJIAH TapkKuOuJa KYIIOOF Ba aleTWIeH OOFu TyTraH
OMpUKMaTapHU TaJIOTEHJIANl peakiusuiapu Yypranwirad, HoBocubupckna OeryiioH
KHCJIOTACHUHM AllETUJICHIN XOCUJIajdapy CUHTE3HW aMmalira OIIMPUITaH Ba yjiap acocuiaa
TPUA30JUTM OMpUKMAanap OJMMHHUO, Typiu KacaJUMKJIapra KapIiu OPUBOP BOCUTAIAp
cubaruga takaud oHtwirad. JI.B.CHeryp sineMeHT opraHuk OWpUKMallap acocuja
TYHMHMAaraln COUpTIiap OJIUII TEXHOJIOTHUSACHHU SPaTUIl YCTHAA WIMHUN W3JIaHUIILIAP
o6 Oopran. A.A.DpurHaHu aneTusieH CIHUPTIAP aCOCHIa METajiap KOPpPO3UsICUTa
Kapiu uaruouTopiap siparrad. M.®.Ponpurec HedTh MaxcynoTiaapuIaH aIKUHIAPHA
aXpatu0d OJUIIA TEeTepOreH KaTalu3aTOPJAPHUHT POJIMHU TaXJIWJI  KHUJITaH.
C.C.®poce HepTh MHUKpPOOpPraHMU3MIIAPU Ba Yyjapra Kapuid MOpenapariap Wuuiad
yukrai. M.Burrepc anerwien OupuKMmanapd acocuja pe3uHa, elMM  Ba
IJlacTMacCaJlapHd J3pUTYBUM Tipenapatiap wunuiad uyukapuinHu, K.Okxaa AC Hu
HaHOKaTaJIM3aTopJiap UIITUPOKUIA CUHTE3 KUauiiHu, M. Anu Xaccan nutuil 6yTuiiar
Karaim3aropiapu HITHpokuAaa AC HM IOKOPHM yHYyMJA OJIMII TEXHOJIOTHUSCHHU
Ooupununnapnan 0ynu6 kuputran. E.K.Kopeit amnerunen Ba yHMHT TOMOJOTJIapu
acocH/a OJIMHAJUIaH MOHOMEpJApHHUHI pe3uHa caHoatuaa, P.B.Bannopt AC HuHr
MeuimHana, FOMenr Xu HedTh-Ta3 caHoaTHIa KYJUTAHWIMIIUHU MCOO0TIa0 Oeprad,
b.A Kynkapuu sca anerusieH OMpUKMaJapHUHT 3aMOypyFlapra Kapuid OHOJIOTHK
(GaomUruHu yprauui opkKaiud ymoly HYHaTUIIHUHT PUBOXJIAHUIINTA YJIKaH XHCCa
KYIITaH.


http://www.chemistry.msu.edu/Portraits/PortraitsHH_Detail.asp?HH_LName=Corey

JMuccepranmsi MaB3YyCHHHHI JHCcepTAlUs OakapwiraH oJuil TabJuM
Myaccacacd WJIMHH-TAAKHMKOT HULIApu OwjiaH Oorsmkauru. Jluccepranus
TAIKUKOTH  Y30eKHCTOH MMM  YHHBEPCHTETH WIMHH-TAAKUKOT — MIIAPH
PEKACUHUHT «ATCTHICHHHHT T€TePOTeH Y3rapuluiapy y9yH MaxajUMid XOM améap
acocHsa Karajauzaropiiap HIUiad YHKApUIIHUHT wWiMui acociapu» (D7-13-OT-
012420, 2012-2014 1), «Kopposusra kapmm SHTH aBjoJ  OHOIUIIapH
TeXHOJOTUACHHY HILIA0 YHKHII Ba «Y36ekHedreras» MXK HebTh KOpXOHANIapUa
caHoaT Taxpuba cuHoBuaaH yTkazunn (KA6-001, 2012-2014 iit.) “Bunun sdupnap
CHUHTE3MJa IOKOPHM aCOCIM BAa HAHOTY3WIMIILUIA CHCTEMAJapHU KYJUIAIIHWHT HWIMHN
acociapy, OJIMHTaH OwpukMaigapHur xoccamapu” (D-7-52, 2017-2020  iiit.)
MaB3yCHJIary aMajivii Ba pyHIaMEeHTAaJl JJoMuxajiap Joupacujia oakapuira.

TaagKMKOTHUHT MaKCaaM alleTUJICH OKCU- Ba aMUHJIM XOCHJIaJIap acoCUaa STHTH
noJIM(PYHKIIMOHATT OMPUKMAJIAPHUHT KATAJIMTUK CUHTE3W Ba YJIApPHHUHI XOCCAJIapUHU
Xama KYJIJIaHUII COXaCUHU aHUKJIalIIaH noopar.

TaagkuKoTHUHT Basudasapu:

®aBopckuii, Penme, ['punpap-Monnu Ba 3anameep peakuusuiapu €paaMmua
aleTUJICH YTJIEBOJOpOJIapra albJIeTH A Ba KETOHJIAPHU TabCUP STTUPHUII OPKAIU
OupiaM4M, HKKAJIAMYHY Ba y4JIaM4H alleTHJICH aMAHJIAPUHU KaTaTUTHK CUHTE3 KUJIHIIL;

OJIMHTAH aIeTUICH CIUPTIAPUHN N30MEPJIAHUIIN Ba JETUAPATANMSICUHU TaTKUK
KHJTHAIIT;

anudaTUK Ba apWIAJIMAIIMHTAH aleTWJIeH CIHUPTIApU Ba YIAPHUHT JTUBHHWII
XOCWJIaJJaApUHK, BUHIJIALICTUJICH OWpPUKMAJapHU SpUTMaiapja TaJoreHynap OwiaH
peaKIMsUIApUHU YPraHUIll, peakins KHHETUKACH Ba MEXaHU3MJIAPUHU TAKJIU(] KUJIHIIL;

aleTUICH aMUHJIAPUHU TajoreHsap OuilaH TYpTiaaM4H Ty3JIapy XOCHII OYIUIIIUHA
acocai;

aleTUWICH TJIMKOJUIAPH JIETHUAPATALMICH HATHXKACUA OJIMHTAH aleTWIeH MOHO-
Ba JMBUHWJ XOCHJIAJAPHU TajoreHall, TeTepoaToMiii OWpUKManap CHUHTE3UHUHT
KyJiail yCyJJITApUHU UILIA0 YUKHUIIL

TYpAW KaTaJiu3aTopjap WINTHPOKUIA aleTUICH aMHUHOCITUPTIAPUHU THIAPHUPJIAI
peaKIMsUTApUHN TaAKUK KUJTHIIL;

aleTUJICH CIIUPTIAPUHA aMMHAK OWJIaH OKCHIUIM KaTaJlu3aTopiiap HIITHPOKH]IA
TCTCPOrCH-KaTAIMTUK  KOHJICHCAIMSICHHHM  YpraHWIl, JkapaéHHH  MaTeMaTHK
MOJICJUIAIITUPUIT Ba OOPUII MEXAHU3MUHU TaKIU( KUIUII;

aleTWICH aMHUHOOMpHWKMAajapu Ba yjap acocuia OJIMHTaH MOJIajJapHUHT
OMOJIOTHK XOCCAIApUHU peasl 00bEeKTIap/a TaI0UK dTUI OYViinya Takaudaap OepHiiL.

TaaKuKOTHUHT 00BEKTH aleTuiIeH, (peHUIANCTUIICH, OUpIaMyi, WKKHJIAMYH
Ba y4JaM4H aleTWJICH CIUPTIApH, alleTHWICH aMUHOCIUPTIAPH, alleTUJIEH MOHO- Ba
auamMuHiIapu  (MpomaprujiaMuHIap), aneTWiIeH AUOoJUlapu, TaJOoTeHTHAPUHIIAP.
®aBopckuii, Penme, I'punbsip-Mounu Ba 3anameep peakuusiiapu, TIeTepOTreH-
KaTaJUTHUK, DJeKTpodun OupuKUII Ba HYKIeohWT aJIMalIMHHUIL peaKIusiIapu
XUCcOoOJIaHa IN.

TaagKMKOTHUHT TIpeAMeTH TMPOMAPTHI CIUPTH, AUMETUIITUHUIKAPOUHOI,
METHUIPTUISTUHUI-KapOUHOM, yllap acoCHUJard aueTusieH [OUOJUIapH, alleTUJIeH
aMUHOCIUPTIAPH, AUMETHUIAMUH, JUITHUIIAMUH, TUIEPUIUH, MOP(hOJIHH, OpoM, XJIOp,



HUKEIb-XpPOM-aJTIOMUHUNAIIM Ba AJIOMUHUM-HUKEIJIM KaTaJlu3aTopiiap Ba YJIapHUHT
dTopnaHraH xocwianapuaan uoopar.

TagKuKoOTHUHT ycy/uiapu. [luccepranuss wummMaa TOMOTEH Ba TETEPOreH
KaTanu3, Xaijam, KypuTHIl, (UIBTPIAI, TUIPOIU3, HKCTPAKIMs, Cemapanus,
CHEKTPOCKONUS, KBAHT-KUMEBUN Ba AJIEMEHT TaxJIMJIM, XpoMoTorpadus, OMOJIOTHK Ba
(bU3UK-KUMEBUHN TAIKUKOT yCYyJIIapu KYJUTaHUITaH.

TagKUKOTHUHI WJIMMHA SHTUJIMIH:

arleTusieH Ba (eHWIALCTUICHHH KapOoHun Oupukmanap Ounan daBopckuid,
Penmie, ['punbsap-Uonuu Ba 3anaMeep peakuusiapy acocuaa OupiaMyH, UKKUIAMYH,
yWIAMYM aleTWIEH CHUPTIapM Ba MOC paBUIIAA AaUETWIEH JUOJUIApU CHUHTE3
KWIMHTaH;

WIK 0Op n-anMaliMHrad apomaTtuk ketonsnapHu PCls Ouiian Tabcupu HaTHxRacuaa
apOMAaTHK JUXJIOp aJIMAIIMHIAH XOCHJIAJIapH, YIapHHU Kajdull 3TUiIaT OWJIaH peakiusIcu
HaTWKacuJa MOC paBUIIArd n-aJIMAIIMHTaH apoOMAaTHK aleTUJieH OupUKManapu
CUHTE3 KWJINHTaH,;

OJIMHTaH MaHHUX aCOCIIAPUHUHT alleTWJIEH OOFUTa CHpKa KHCIIOTa dpUTMAcU]A
TJIOTCHJIApDHU  AJIEKTPODUSIb OUPUKHUIIM HATHXKACHIa TPaHC-IAUTaJOTeHIN SIHTU
XOCWJIAJIApPU OJIMHTAH, AlETUIEH aMUHJIAPHU TaJOrEHJIAHUIIWAH IeprajioreHuiap
XOCHJT OYTTUIIN aHUKJIAHTaH;

BUHWJIALICTUJICH KapOWHOJUIApUHU KalTa TYpYyXJIaHMIIA Ba OKCHJJIAHUIITA
MOWHJUIUTY aHUKJIAHTaH;

CUHTE3 KWJIMHTaH STWIEH KapOWHOJUIADUHUHT JTUTAIOWIJIA XOCUJIAIapu OCOH
AerupaTauusiiaHu0  JUTaloOWUIM  JUBUHUN ~ OMpPUKMaNapHU  XOCWJI  KWJIMILIU
UCOOTIaHTaH;

alETWICH COUPTIAPUHU aMMHAK OWJIaH T€TePOTreH-KAaTAIUTHK PEaKLMsUIapu KyTl
KOMITOHEHTJIM OKCHJUTM KaTalu3aTopiap UIITUPOKHa OOPUIIM Ba MUPUIUH acociaapu
Xamjia MUPPOJT XOCUIaIapy XO0CUJT OYITUIIN aHUKJIaHTaH;

CUHTE3 KWJIMHTAaH alleTUIEH aMUHOCIHPTIApU, MOHO Ba JUAMHUHJIAPUHUHI MUC
(I1) Ba temup (lll) nonmapu OwWiaH KOOPAWHAIMOH OWUpPHUKMAIap XOCHJ KHJIHIIIA
caMapaliy JUTraHJIap SKAHJIUTH AaHUKJIAHTaH.

TaagKMKOTHUHT amMaJIuii HATUKAJAPH Kyiuaaruiapaan nuoopar:

dbeHunaneTUIeH Ba TUATAaHOJAMUHaH MaHHUX pEeaklMsICH acoCHaa OJWHTaH |-
beHnI-3-AMITAaHOJAMUHOIPONIMH-1 HUHT WKKUTAa THIPOKCUI TYpPYXWUHHU XJIOpra
aIMalITUPUIIAAH XOCWUJ KWIMHTaH MOJJAaHH OHKOJIOTHK KacajUIMKJIapra KapIliu
baouMru aHNKJIaHTaH;

1-nunepuInHO-4-METUITEKCUH-2-0J1-4 HUHT JUXJIOPJIU TYpPTJIaM4u TY3UHUHT
MaKKaXyX0pH MailIoHIapuIa TepOMIUIIMK XYCYyCUSITH aHUKJIaHTaH;

alleTWICH aMHUHJIApW TapKuOura cupkKa KHCIIOTa SpPUTMACHA TajoreHJIapHU
KaTaJIMTUK AJIEKTpodus OMPUKUILM HATHKACHIa alleTOKCH XOCHJIajap XOCHJ OYJIuIl
yCyJu Uuiad YMKUJITaH,

aleTWICH aMHUHJIApU TapKuOWra TajJoTeHJap KUPHUTHIWIIN  HATHKACHIIA
YUYOOFHUHT TajOreHJaHumM OuigaH Oup KaTopAa YHUHT TapKUOUAArd OXHUPIH
ALETUJICH BOJOPOJIN XaM raJOreHra aJMalliHHIINA AHUKJIAHTaH;



alleTUJICH aMUHJIAPUHUA TapKUOWTra TajoreHiIap KUPUTUIUIINA HATHXKACUIa XOCHII
KWJIMHTaH MOJJIATAPHUHT OaKTEPULMIINK XYCYCUSTHH HAMOEH KWIMIIM aHUKJIaHTaH
Ba MyaJUIU(PJIMK T'YBOXHOMACH OJIMHIaH;

alleTWJICH CHUPTIAPUHUHT KYI KOMIIOHEHTJIM OKCHJUIM  KaTajlu3aTropiiap
UIITHPOKH/Ia aMMMAK OWIaH TIeTepOreH-KaTaJUTHK TabCUPJAILINIIM HaTHKacuia
TYpJIM IUPUIMH acOCTIapy Ba MUPPOJI XOCWIIATIApU OJIMLI YCYJIU UIIAa0 YMKUIITaH;

TaaKuKoT HATHKATAPUHMHI HINOHYIMIUTH. Onul® OOpwiraH SKCIEPUMEHT
Hatmwkanapu Hyper Chem Activation 7,0 maketu STAT pactypu &Epmamuna
MaTeMaTUK MOJEIIAIITUPUIITaH, CHHTE3 KWJIMHIAH OMPUKMaJapHUHT TO3AJIUTH XPOM-
4 xpomatorpaduaa anukianras, ty3wmumm dca VK-, [IMP-, IMP-, Tesla BS 567A
(100MI'm) macc-criektpuaa, Specord IR-75 Ba Varian SIMP 100, 200, 400 mro
criektpooTroMeTpiapua MCOOTIAHTaH, TapKUOW DHJIEMEHT aHajdu3 KWIMHTaH,
DNEKTPOH Ty3WiIMIIM Ba KBaHT-kMMEBMM Karramukiapu ACDFREEI2 nmacrypupa
TaJKUK KUJIUHTaH.

TaagKUKOT HATHKAJAPUHMHI WIMMH Ba aMajJuil axamMMATH. TaJIKAKOT
HAaTWOKAIAPUHUHT WIMHM  axaMUATH aleTWIEH CHUPTIApH, AMHUHOCIHPTIApH,
aMHUHJIapH Ba yJap acoCHUJAru rajloreH TyTraH OMpHKManap Ba MUPUIUH aCOCIApUHU
OJIMIIIJIA JKapaéHIapHUHT OOpHILKIA PUTYBUYM Ba (aosl KaTalu3aTopiap TaHIAHUIIH,
peakuus 6bopuimra 60cuM, XapopaT Ba peakius JaBOMUNINIY, OOLUUIaHFUY MOJJa1ap
TY3WINLIHN, paJUKaIapHUHT (pa30BUM KOMIATYBUHHA MaxCyJOT YHYMHUTra TabCUPJIapU
WIMUNA U30XJIaHUIIINIaH UOoparT.

TaaKMKOT  HaTWXKaJTapUHUHT  aMajud  axaMmMHusTd  CUHTE3  KWJIMHIaH
OMpUKMAaTapHUHT MMaXTa Ba MAKKAXKYXOPH YCUMIMKIAPUHH YCUIIMHH TE3NAIITUPYBYU
€xkM TepOMIMIIIMK XOoccanapura, Oab3uiapy 3ca, MacallaH 4-TUNepuanHOOyTHH-2-011-1
HUHT TaJOT€HOHUN TY3W MaKaXyXOpu XOCWIIOp-TUruHH 3,4 1/ra Ba HyTHHU 2,8 1/Ta
OLLIMPUII XOCCACUTA ATAJIMTY OWIIaH U30XJaHaau. byHaH oJIMHraH UKTHUCOIUN camapa
rektapujgad 3 Ba 3,5 MWUIMOH cyMra TEHI. YHJIaH TallKapud CHUHTE3 KWIMHTaH
OMpUKMaTIapHU TYJIATHU BOJOPOJ CYIbGUIIN KOPPO3UsICUTa Kapiiu Gpaosl HHTUOUTOP
cudaThia Kyyulamn TaBCUs STHITaH.

TaagKMKOT HATHKAJTAPHHUHT KOPMH KWJIMHMINM. ALETUIIEH CHOUPTJIApU Ba
XOCHJIaJIapu CUHTE3H, YJIapHHU XOCCAJTApUHU AHMKJIAIIIAH OJUHIAH WIMHUN HAaTHXKajap
acocuaa:

aUeTHICH CIMPTIAPUHM ONIMII  YCYNHra Y30eKHCTOH PecryGIMKacHHMHT
uxtupora mateHTH (Ne[AP05066, 21.07.2015 #.) onunran. Hartwkana, areTusieH
CHUPTIIAPU YHYMUHU OIIMPHUII UMKOHUHU O€pra;

OJIMHTaH IOKOPH caMapalii MHruouTopisap “OnektpokuMésaBon” AXKma HeTpan
MyXUTIA Kopuid KuiauHran (“OnexrpokumésaBon” AXKuunar 2019 iiun 29 suBapaaru
55-coH MabiymoTHOMacu). Hatwkana, HellTpan MyxuThaa KYyJJIaHWIaJAUTraH MeETall
KypyJIMaJTapUHUHT UIUIAI MYIJATUHA Y3aUTUPUII UMKOHUHU OepraH;

CUHTE3 KWIMHIaH aMHHOCIHPTJIAp Ba YJIapHUHT TYpTJIaMyd Ty3Japu
“OnextpokumézaBon” AXKma Bomopon CyabPUATN MyXUTAa MeTajiap KOPpO3UsICH
uHrnOutopu cudaruaa xopuil kunmuHrad (“OnextpoxkumézaBon” AXKuuur 2019 imn
29 suBapgaru 56-coH MabiymoTHOMacu). Hatmwkana, Bomopoa cynbGuImm MyXHUTIA
KYJUIAaHWIaJUraH MeTall KypyJMaJapUHHHI KOpPpO3UsAaH XuMosiaHumu 94%
OynuIIMTa SPUILIKIT UMKOHUHU OepraH.
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TaagKuMKOT HATWKAJAPUHUHT annpodanusicu. Ma3kyp TagKHKOT HaTHXalapu
32 1a, )xymiaaaH, 6 Ta xaiakapo Ba 26 ta Pecny0Oiuka nimuii-aManuii aHxXyMaHIapuaa
Mabpy3a KWIMHTaH Ba MyXoKaMajaH YTKa3ujraH.

TaagkuKOT HATHKAJAPUMHMHI JBJOH KWIMHHIIM. J[luccepranus MaB3ycu
Oyinya xamMu 54 Ta UMUK U YOI ATUJTAH, Iyjaapaad 1 ta gapcnuk, 1 Ta mateHrt, 1
Ta MoHorpadus, Y36ekucron Pecry6mmkacu Onmit ATTecTanus KOMHCCHSACHHHMHT
JTOKTOpAUK nuccepranusiiapu (DSc) acocuit minMuil HaTUXalapyuHUA YOM ATUI TaBCUS
sTIiTad Hampiapunaa 14 ta, xxymnagan 10 ta makona pecnyOnuka Ba 4 Ta Makosa
XOPMKUH )KypHAJIapa HaIIp 3TUJITAH.

JluccepTaMSIHUHT TY3WJIMINM Ba Xa:kMH. Jluccepranusi TapKuOW KUpHII, 5 Ta
000, xymoca, dolmamaHuiaTad agabuérnap pyWxaTd Ba WIOBAIApAaH HOOparT.
JluccepTauustHUHT XaKMH 191 GeTHU TalIKuII STau.

JIACCEPTAIIUSIHUHT ACOCU MASMYHH

Kupum xucmupa puccepranus MaB3yCHHUHT JTOJ3apOJUTH Ba 3apypULTH
acoCllaHraH, TAJKUKOTHUHI Makcaaud Ba Basudaiapu, OOBEKT Ba MpeaAMETIIapu
taBcuduianrad. PecryOnvka ¢aH Ba TEXHOJOTHUSUIAPU PUBOKJIAHUIIMHUHT YCTYBOP
UYHAIIMIUIAPUTa MOCIIUTA KypCaTUiIraH, TAAKUKOTHUHI WIMHUHN SHTWJIWTA Ba aMmajiuid
HaTWxanapyu O0a€H KWIMHIAH, OJMHIAaH HATHKAJAPHUHT WIMHA Ba aMajiuil axaMUsATU
oun® OepwiraH, TaAKMKOT HATHKAIAPUHU aMaIMETTa >KOPUM KWIWII, HAIP 3THITaH
MIUIAp Ba JUCCEPTALMS TY3WINIIN Oyiirda MabiyMOTIap KEJITUPUIITaH.

JluccepTauusiHUHT “AneTH/ieH OMPUKMAJIAPDHUHI CHHTE3M Ba XO0CCAJAPUHU
y3ura xoc XycycusiTiapu’ HOMJIM OMpPMH4YH 000mMaa aneTwieH OupUKMaIapHU
CUHTE3M Ba XOccajapura ouj ajaduéT TaxJIMIW KeJITUPWIral Oynul, yH/a aleTusieH
Ba YHUHT XOCHJIaJIapH acOCHIa alleTUJICH CIIUPTIapu CUHTE3H, rajoreHIn OupuKmaiap
OJIMIIT Ba alETUJICH CIUPTIIAPUHUHT aMMHUaK OWJIaH TeTepOreH KaTaTuTUK PEaKIUsICU
HATWKacHUa TypJIv TeTepOoXalIKaIu OupUKMasap OJMUHUIIN EPUTHIITaH.

JlucceprauustHuHT “AneTniieH CIIUPTJIAPH, AMHMHOCIUPTIAP Ba
AMMHJIADHUHT XaMJa yJjap acoCcuaa OJHHIaH MAaxCyJOTJIAPHUHI CHHTE3H Ba
XOCCAJIAPUHM YPraHWI’’ HOMJIM MKKUHYM 000M/1a OJTMHIaH HATWXKAJIap Ba YJIAPHUHT
TaxJIWIN KENTUPWITaH. MabliyMKH, aleTWJIEH CHUpPTIApUAard BOAOPOJ KHUCIOTAJIH
Xoccara 3ra Ba IIyHra Kypa MeTajul MOHUTa ajJMallMHUIIN MyMKHH, HATHXKaJaa XOCHII
OyNraH METAJIJIOOPTaHUK OMpPUKMA TYpJIM MOJAalIap OUJIaH peakuuara KUpUIaam.

Ayemunen cnupmaapu cunmesu

KapOonun OupukMmanapHu aneTuieH OwWIaH TabCUPJAIIUIIN HaTUXKACHIA
TErulUIM aueTWIeH CchupTiapy Ba auetuieH auoiutapu (AJZl) xocun Oynanu,
ACnapauHr OupuHuyu BakwiM nponuH-2-oi-1 (IIC) Ba AJl 6yrun-2-nuon-1,4 Penme
peakmusicun acocuaa ¢opmanpaerua Ba anerwieHHn 70-100°C xapoparma 38,4- Ba
32,8% ynymiapaa maxamumii munepain (Al,Oz -10,34; Fe,O3 -10,61; CaO-1,06; MgO-
2,37; TiO -0,44; Mn,0s3;Si0,-46,65; 12,6-CuO) acocuna yHUHT TapKHOWIArW MUC
MuUKa0puHU 20-40% ommpuirad KaTaau3aTop UIITUPOKUIA CUHTE3 KUIUHAM.

Nkxunamun Ba ywiamun AC cuHTe3M anetuiieHHn kapoonun oupukmanap (Kb):
alleTOH, METWJIITWJI KETOH Ba u30-Mou anpaerugu Ownan KOH karammzatopu
UIITUPOKKIA aMaJIra OIIMPUIIIN:
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O |R| |R| |R|
[l
HC=CH + R—C—R'—> R—Cli—CECH + R—Cli—CEC—Cli—R ,
OH OH OH
-1V V-VIII
6y epra: R=R’=-H (I,V); R=R’=-CHs (11,V1); R=-CHs, R’=-C;Hs (111, VII); R=-H, R’=-CH(CHs)..
Bunun anerunen cnuptiapu (BAC) cuHTe3n OOUUTaHFUY MOAJAA - KPOTOH
anpaeruquHuHT ['punbsp-HMounu peakuusicu épaamMuia aneTuieH oupukmanap Ouian
AUATUT 3(pUpH 3puTMacHIa MAaTHUNA STHIIOPOMU TabCUpUIa 010 OOPHIIIH:
CoHsMgBr
RC=CH + H3CCH=CHCHO W RC= C(FHCH:CHCH3 + CyHg + MgBrOH,
2
OH X-XI
Oy epna R=-H &xu —CgHs.
Peakums wmaxcynotu XI kanui Metwiar OujlaH d3TWJ  CHHUPTA APUTMACHIA
KaHATWINIIM HAaTHXKACHIA THIPOKCUI TYPYXUHH MOJIEKYJIAHMHI OXUpPHUra KY4HIIN
ky3arwiaau Ba BAC-XII xocun 0ynanu:

KOC,Hs
C=CCHCH=CHCH; C=CCH=CHCHCH;

OH x X1l OH

By xonat monexkymanunr SN1 ajini KaiTa TypyXJaHUIIA XUCOOUTra aMmalra OMUIIUHI
Oenrwianau:

)

C R

/7N _._CH3

CEC(llHCH:CHCHg—> C=C-C.’ €L —
. . H

OH H "o _

g QCECCH:CH?HCW, ||_|
OH

AHUIUH acocujia OJIMHTAaH JIMa30HUM TY3WMHU YWIaMud aleTHJICH CHUpPTIapH
OwraH 3aHIMeep peakIMiICH MIapouTHIa TabcupiamyBu (eHwn anmammuaradn AC
XOCHJT OYITUIIN YPTaHWIIIH.

Cupka anpAeruau OJNHIN >KapaéHuJa YUKUHAM cudatuga Xocwin OyiaauraH
KpOTOH anpiaeruau acocuaa onuHran BAC-rexcen-4-uH-1l-on-3nunr mwmc(l)xmnopun
UINTUPOKUIA XaBO KHUCIOPOAW EpAaMua OKCHIJIAHWIIM HaTUXKacuja J0JCKaJIUCH-
2,10-nuun-5,7-nuon-4,9 (XVII) 58% Ba noaexamueH-3,9-quun-5,7-11om1-2,11 (XVIII)
32% yHymnapaa Xocui1 0yiaau:

[O]
CHyCH=CHCH(OH)C= CH———»> CH3CH= CHCH(OH)C= CC= CCH(OH)CH=CHCHs

X 2 XVII
T~ o o
-HO ~ CH3CH(OH)CH=CHC=CC=CCH=CHCH(OH)CH;
XVII

Huanetwnennn xocwiajap Oup OWpumaH CYIOKJIAHWII — Xapopariapu OuiaH
dapknanaaw, yiaap XaM peakius oSkapaéHuIa KaWTa TypyXJIAHWINTa Y4paiiu
Ky3aTuiaau.
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Amunoayemunen cnupmiapu cunmesu
AC Cu.Cl, éxkm Cu(CH3COQ), karamu3aropjapd HIITHPOKHAA N-THOKCaAH
spuTMacua mapadopm Ba HKKAIAMYH aMHHIAPHUHT SKBUMOJISIP MUKIOPH OMIaH
KOHJICHCAIMS KUIHHIK. YOy peakuus HaTwkacuaa Terunuid AAC Kyidumara cxema
acocH/ia OJIMHTaH:
RR'C(OH)C=CH + CH,0 + HN(R), — RR'C(OH)C= CCH,N(R),
-1V XX-XXXVII

Cunre3 xunmuaran l4ta AACnapman 4 tacu suru, yaymnapu 48-67% opanuruaa.
Cu,Cl, nmrupokuna 3-meTwi-6-(nunepuaua-1-mn)rekc-4-uH-3-0J1 CHHTE3W MUCOJIHAIA
AC amuHOMETWIUIall KHWHETUKACH YpraHwiaud. YmOy peakuUsHUHT (paouIaHHII
sHeprusicu (E) 3,25 x/[x/MonbHU Tamkwi 3Tagu, Oy WILIATHITaH KaTallu3aTOPHHU
OKOpHU (aosuuruau kypcaraau. AC aMUHOMETWIJIAHUIIN KyHHUJIard cXxema acocujaa
amaJra OIMIIY TaKJIN( KUITUHIN:

CH,O +HNR, ——> R',NCH,OH

R'NCH,OH + R-C=CH <" R-C=C + R,)NCH," o

——» R-C=C-CH,NRY,.

JumernmmtunmikapouHomauar N, N, N ', N'-terpamerunmeranaunamus, N, N,
N', N'-rerpasTriiMeTaHAMAMUH, JUIUICPUIUH-1-UIMETaH, JUMOP(OIMHO-METaH
OwIaH y3apo TabCUPJANIUIINYN HAaTWKacuaa oauHau. Peakius Tomyorn sputMmacuma 98-
100°C xapoparma 8 coar maBOMMAA KM3IUPMIIMIIM HATHXKACUAA KyHHJard cxema
acocCHJIa amaJira oIaJu:

o o
| - HN(R), |
OH OH

XX-XXXVI

Ayemunen amunnapu (nponapeunamuniapAA) cunmesu
AA napHU OJMIIZA WUKKHTA YCyJd HMIUIATHITaH. ) PaBOPCKUHHUHT TECKapH

peakuuscH acocuja cuHTe3 KWiMHran AACnapHu napyaiaml acocuja Terunum AA
OJIVH/IN:

(R),2NCH,C=CC(OH)RR——>(R);N—CH,—C=CH+ RR'C=0,

XXXVII-XLI

6y epaa (R)2=-(CHs)2 (XXXVIII); -(C2Hs)2 (XXXIX); -(CH2)s-(XL); -(CH2)20(CH2),-(XLI).
Peakmuss 120-130°C xapopatma 1-4 coar maBoMm 3Tamu. AAJIapHUHT yHYMH aH4a
tokopu Ba 70-78% wu Tamkun staau. YmapHuHr E kuitmaTiapu moc paBumiga 6,06-
6,49 xJx/Monb skannuru xucobmanaun. by sca »xapa€uma Syl mexaHusm acocuaa
AACnapHUHT TapyajJaHUIIN HATKACKIA ATTKOTOJIAT XOCHII OYIIUIIIMHA KYpCcaTaIu.
0) Ky#immarm cxema acocuia CHHTe3 KWIMO OJMHraH ajMalluHrad (eHuI-
aueTuiieHnap acocuga AA onuml:

2Co,Hs0K
R CClb—CH3————— R C=CH + 2KC(l,
- DTaHon

XLIH-XLV
6yrma R=-H (XLVI-XLIX); -CHs )L-L11); -OCHs (LI1I1-LV); -CI (LVI); -N(CHs), (LVI1).
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Cunre3 xwumuaran XLI-XLV ~ Oupukmanap MaHHHX peakuuscu acocujia
muc(l)xmopug — kaTanuzatopu — UIITHPOKUAA  napadOpM+UKKWIAMYM  aMUHIIAp
Ky(pTauru 6uiaH TabcUpIAITUPUO Teruiu AAnap OJIUHIN:

R@CECH +CH,0 + AN(R); —» R@CEC—CHZN(R)2,

XXXV-XXXVIII XLVI-LVII
oy epaa R=-CHz (XLII); -OCHs (XLIII); -ClI (XLIV); -N(CH3)2 (XLV); -N(R)2=-aumeTnnamuHo, -
JMUATUIIAMUHO-, -TIUIIEPUINHO- €KW MOP(OIUHO TYPYXJIapH.
bynna 1-nunepuanno-3-penunnponun-2 xocun Oynummnaru E  kuitmatun 5,7
K/J[K/MOJTbHY TaITKKIT 3TaH.
Ayemunen ouamunnapu cunmesu

1,4-6uc-/mu(amuno)/-0yTrH-2 TUnUaard anerwicH auamuniaapu (AJIA), acoca,
Cu.Cl, karanuzatopu umrupokuaa AAapHUHT mapadopM Ba UKKHJIAMYH aMHHIIAp
OwtaH y3apo TabcUpialuiyg HaTmkacuaa (MaHHUX peakIusich) OJTMHTaH:

(R)ZNCHzcECH + CHzo + HN(R)2T20>(R)ZNCHZCECCHZN(R)Z’
LVIHI-LXI

oynna: (R)2=-(CHs)2 (LVI1II); -(C2Hs)2 (LIX; -(CH2)20(CHz)2 (LX); -(CH2)s (LXI).
bapua xomatmapnma peakmus m-npuokcan sputMacuaa 90-95°C xapopatna 4-6 coar
naBoM 3taau Ba AJIA yaymu 70-90% ra eragu. Moaudukanusnanran Penrme ycynuaa
AJIA cuHTe3 KWJIMII UMKOHHMATH MHC MOHOXJIOPHIM KaTaim3aTropu umtupokuaa 80-
100°C xapopartnma, peakius JaBOMHHIMTH 4 coarT OynraHjma ameTwieH OwiIaH
napadopM+UKKUIaMIA aMUHJIAp KOHACHCAIMSUTAHWINNA HaTvkacuma Terumnin AJIA

OwiaH Oupranukaa Kymumya OupuKkManap Xocui Oyiaau:
HC=CH + CH,0 + HN(R),— (R),NCH,C=CH + (R),NCH,N(R), +

+ (R);,NCH,C=CCHy;N(R), + (R),NCH,CH=CHN(R),

XKapaéuuunr E xwmiimatu (5,13 kJ/Ix/Monb) xucoOjanran Ba Oy ojaria
HYKJICO( T aTMaIIMHUIIT PEeaKIUsUIapy YIHEPTUSACU KHIMaTUTa TYFPU KeJau.

Cunre3 kununran 6apua AC, AAC, AA Ba AJIA napHHMHT 3J€MEHT TapKuoOH,
CUHIMpUII KypCaTKUWIapW, 3WU4YWIWMIM, KalHall Ba CYIOKIAHUII Xapoparjiapu
aHMKJIaHH, yaapHuHT Ty3ununiapu MK- Ba IMP cnektpnap acocuaa TacAuKIaHau.

JluccepTalUsiHUHT  “AleTHJIeH OHPUKMAJIAPH XOCCAJAPHMHUHI TAAKUKH
MaB3yCHJard y4YMH4YUd 000Maa CHHTE3 KWIMHTaH areTuieH Ooupukmanap, sbHu AC,
AAC, TIA Ba 1,4-amunoOytunnapHuar C=C Oofura rajoreHJIapHU 3JIEKTPOPU
OMPUKHUII )KapaéHIapu TaAKUK KUJIMH]IN.

Ayemunen cnupmaapunu 2ano02eHaaul
a) JMDKuu cyBnM cupka Ba XJOpHZ KHCIOTajgapAa OpOMIIaHHIIN
cTepeocrenuuk Tap3na amaira Omagd Ba acocaH TPaHC-TUOPOMBHHHIIKAPOWHOI
xocus1 Oynmummra om0 kenagu. POTOKMMEBUN OpOMIIAHUINT MAWTHUA ACOCAH IIHC-
M30MEpU XOCHUJ Oyianu, KHUCIOTaau MyXUTAa 3ca (akaT TPaHC-WU30MEPHHM OJIMII
MYMKHH:
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CHs CHyBr Br CHs
CHy—C—C=CH CHy—C— =6 nRONA o & c=chr

OH OH OH
\ . CHBr
Bra, H CH3—(IZ—&::CH

OH ér
JAMOK Ba MOOKHM ramoreHiaHuIIM XJIOpHU KUCIOTAHUHT CYBIIM SPUTMACHIA
(0,01 1) amanra omIMpUIAN:

Br,,hv
_—

CHs CH; X
R_C_C=CH + Xo —»R—clt—c:cl:—H,

OH OH X

H-111 LXI-LXV

6y epaa R=-CHs, -C;Hs; X=-Br, -Cl.
0) Cunre3 kunuaran apuiaAC 30°C xapoparma CCls spurmacuma OpomilaHHIIN Ba
XJIOpJIaHuIKM  HaTwxkacuaa 68-80% yHyM OwiaH Terunuid IMC- Ba TpaHC-
JTUTATIOUATUIPUHIIAD XOCWJI KWJIMHTaH, yinapHuHr ty3uwiuimu [IMP- Ba UK-cniektpiap
épaMuia MCOOTIIAHTaH:

@—CECC(OH)RR' + Xy—> QCX:CXC(OH)RR'

XI-XVI LXVI-LXXV

Apomamux OUBUHUTOUPUKMATAPHU 2AN02EHAU XOCUNANAPU
Cunte3 kumuHrad AAC (XI-XVI)napau cynbdar KHUCIOTaHUHT CYHOJITHPUITaH
sputmacu (0,5%) OwnaH HIIIOB OEpUNMIIM HATHKacuJa TETULUIM JUrajoreH

aJIMallIMHIaH JUBUHWUII XOCHUJIaJIapyu CUHTE3 KUJIWMHIU .
X

H |
@—cx:cxc:(OH)RR' 5 C=C—C=CHR,
- M2
X R’
LXIV-LXIX LXXVI-LXXXI

6y epaa R=-CHs, R’=-H (LXXVI); -CHs (LXXVI1); -CsH7 (LXXVIII); -CsH11 (LXXIX);
R=-CHs, R’=-H (LXXX); X=-Br, -Cl.

AHUKNAHUWMYA TpaHC-1,2-1UrajgoreHan Xocuiaiap OCOH JAeTuapaTaius-iaHaiy,
aMMO  yJIApHUHI  LUC-XOCWJalapu  y3rapunuiapra  yupamaiiau.  OnmHrax
Ooupuxkmanapauar wHAuBUAyaumrd Ba tyswiumu ['CX Ba UK-cmektpnap acocuma
AHUKJIAH/H.

Bununayemunen cnupmaapnu (BAC) eanocennanuwiu

Kpoton anpaerunm acocuna cuHTe3 KWiMHraH BACHUHT OpOMIIaHUIIN TaJKUK
KWJIMHAM Ba OyHJa YHMHI TETHIUIM TETpaOpomiid OUpHKMajapu XOCHJI OYIuIu
aHUKIaHAW. Ynap V3 HaBOatuaa Kaiita rypyxianumra ydpaiau Ba CgHgBri,O
tapkuOau uzomepaapuan (LXXX-LXXXI) 6epanu:

CH3CH=CHCH(OH)C=CH + 2Br, ———» BrCH=CBrCH(OH)CHBrCHBrCH; +
LXXXII

+ CH3CH(OH)CHBrCHBrCBr=CHBr
LXXXII
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Ayemunen amMuHOCRUPMIAPUHU 2AT102EHIAUL
Aneruner amunocmptiapu (AAC) (XX-XXXII) 0-10°C xapoparma ausTun

a¢upu, aneron, CCls, OeH305 3puTManapuja rajoreHiap (xjop Ba Opom) OuiiaH
peakiusira KUpUIaan Ba Kyduaaru cxemara MyBOQUK TETHIILTH TaJION] aMMOHUIIIN
Ty3J1ap XOCHJI KAJIa/IH:

(R)2NCH,C=CC(OH)R'R™+ X; — [ (R),N"XCH,C=CC(OH)R'R’]- X",
XX-XXXII LXXXIV-XCIV
6y epaa X=-Br, -Cl.

bynna ramorennapuunr C=C Oofura OUPHKMIIM Ky3aTWIMaWgud. A30THUHT
OOFJTaHMAaraH >J1eKTPOH OyiayTiapy sp® ruOpuaIaHany Ba (pa3oBHil HYHAIMIIUTA TYFPU
Kenaau. byHaaH Tamkapu a30T aTOMUHU OYJIMHMAaraH »JIEKTPOH XKy(pTH Ba
TAIOTeHHUHT 3pKUH 3- &ku 4d-opOutanu Tydainum KymmmMya m-OOFJIaHUIT MaBXKYI.
byHuHr HaTmwkacuga a30T ATOMMHHMHI D3JIEKTPOH JKy(dTiapu rajoreH OuiiaH
TabCUPJIAILIAIN

RRNCH(=CH +X; —» |RRNCH;C=CH [+X — =

\ G |-

- X -

|
— ™ |RR'NCH.C=CH |.X"
&

AAC HUHT alleTOH dPUTMACUIard SKBUBaAJICHT MUK Iopaard razcumon HCl Onnan

TabCUPH HATHXKACU]IA YIIAPHU TUIPOXIOPUIJIAPU XOCUI OYnaau:

XX,XXI1, + HCl—— [(R),N"HCH,C=CC(OH)R'R"]- CI
XXV, XXVI,
XXVILXXXI XCv-C

Hyper Chem  npactypuman  Qoliganann0, MOJIEKYJIaHMHI  aTOMJIapHJa
3apsVIApHUHT TaKCHUMJIAHUIIM aHWKIaHIu Ba 3apsaau -0.255 Oynran a3oT Y3WHUHT
ANEKTPOH KydTiapu Xxucobura rajoreHiap OujgaH OMPHUKMA XOCHJ KHJIMIIA
TacIUKIaHAIH.

Typrnamum nuranou]; aMMOHHUH Ty3Jlapu OWp BaKTHUHT V3Hlla TaJIOTCHHUHT
TPUTAJIONI HWOHUTA COJIBOJM3JIAHUIIUHU  parOaTIaHTUPYBYHM  KaTaiu3aTop Ba
noreHmman snekrpopmwn =N..Br.... Br'... Br pomunu yiHaiinu Ba KyTOJaHTaH
rajioreH uonHjapu Ounan C=C TabcuUpHallMIIM acOCHAA XOCWJI OyiraH -
KOMIUIEKCHUHT OapKapOopJuTruaad Aanojat oepaau. Xocus OViaraH MaxcyJioT-JTapHUHT
YHYMH (QYHKUMOHAN TYPYXJIApHU Typura, XamJia yJIapHd Yy4yOofra HucOaran
YKOMIaIIraH YpHUTra Xam OOFJIUK.

Acoc kypunummparn AACnapHM  My3JIM  CUpPKAa KHCJIOTa  MYXWUTHJA
raJOreHJIaHUIIN HATUKACUIA TPAHC-IUTATIONIJIA XOCUIIANIap, IIIYHUHTJIEK, TaJIOTeH Ba
SPUTYBUMHM apanaml (Oupraavkaa) OMPUKUII MaxCyloOTJIapu Ba Tajouj alneTaTiu
XOCHJIaJIapy OJIMHIaH:
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[(R),;NCH,C=CC(OH)R'R™] + X2

XX-XXXI

KelinHuanuk spuTMaHd HaTpuil OukapOoHAT OWIaH HEHTpaUIaHUIIM HaTHKachia
rajorennu acocnap - CII-CXXV Ba alerokcu ajgMallldHTaH TajJoTeHTHAPUHIIAD -
CXXVI-CXXXII xocunanapu onuugu. ClI-CXXV ranorennu OupuKMaTapHUHT
XOCWJI OYJWINM peakiys XapopaTH Ba JaBOMHIUTHra OOFnMMK. ByHman Tamkapu
AACnapHu xJopjaHuiigaa OpoMJIaHUIITa HUCOATaH MaKCaIM MaxXCyJOTIapHUHT

CH3COOH

— >

X

|
(R)ZNCH2(|I:CC(OH)R‘R“ "

Xocws1 Oynmumm aH4ya rokopu (58-70%) oSkaHIMIH aHUKJIAHTaH.

Xynau 11y
mapoutiapaa AACHapHUHT OpoMITH XOcHIadapuHu YHYMU 48-56%H1 TalmkuI dTaju,

X
X |
CI-CXXIV +(R)2NCH2C|:CC(OH)R‘R“
OCOCH;
CXXV-CXXXII

arrerokcu xocmnanap CXXVI-CXXXI yaymnapu aca 28-52% (1-XKansaun).

1-Kangsan
CuHTE3 KWIMHTaH AMUHJIAP TaJOT€HIMAPUHIAPUHUHT alleTOKCH XOCUJIalapy
Ne bupuxmanap somu bpyrro- YHywmH, K.1..°C/ n% d?°
dbopmyna % MM C.y. P ¢
CXXV 1-/TusTrnamMuno-3- C12H2NOsCI 52,0 105- 1,5405 | 1,0150
XJIOp-2-aleTOKCU-4- 106/12
METHUJIIEHTEH-2-011-4
CXXVI | 1-IusTHinaMuHO-3- C13H24NOs3Cl 55,6 109- 1,5490 | 1,1210
XJIOp-2-a1eToKCU-4- 110/12
METHITEKCEH-2-01-4
CXXVII | 1-nunepuaunro-3-xiop- | C13H22NO3Cl 54,5 115- 1,5565 | 1,1395
2-aneTokcu-4- 116/12
METHUJIIIEHTEH-2-01a-4
CXXVII | 1-nunepuauno-3-xi0p- | C1aH224NO3CI 57,0 |118- 1,5600 | 1,1405
2-areTokcu-4- 119/12
METHIITEKCUH-2-0J1a-4
CXXIX | 1-dusTHnamMuHO-3- C12H22NO3Br 50,5 111- 1,5800 | 1,1280
OpoM-2-areTokcu-4- 112/12
METHIIIIEHTEH-2-011-4
CXXX 1- TusTrnamuHo-3- C13H24NO3Br 52,0 |114- 1,5905 | 1,1295
Opom-2-areTokcu-4- 115/12
METHIITEKCEH-2-0/1-4
CXXXI1 | 1-TTunepuauao-3- C13H22NO3Br 51,8 120- 1,6105 | 1,1270
Opom-2-areTokcu-4- 121/12
METHIIIIEHTEH-2-011-4
CXXXIIl | 1-ITunepuanno-3- C14H24NO3Br 54,1 123- 1,6220 | 1,1290
OpoM-2-areTokcu-4- 124/12
METHITEKCUH-2-011-4
Peakums naBomwmitiiuru 2-3 CcOaTHM TaIIKWJ d3Taad. YOy kapaéHma CyB EKu

METaHOJIJIaH IpUTyBUM cudaruga GoipalaHUIUIIN CUpKa KUCIOoTa Kabu apajaill
MaxcyJjoTiapra onu0 KeNWIIM aHMKJIaHAM Ba HATHUXKaJda OKCHMAMHHO-KETOHJIAp -

CXXXIV-CXXXV peakuusi MaxcyJIoTy cudaTuia OJIUH]IN):
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T
0=C—0 X R X R

I L
[(R);N—CH;—C—C—C—R] __"2HOH _ oy N CH,—c—C—C—R
T T2CHLCOOH T
0=C—0 X OH O X OH
CHs CXXXI-CXXXIV

Ymyman onrapaa ymOy mapoutiapia, OONIIaHFUY PpPEareHTIapHUHT Y3apo
TabCUPU UKKUHYU Japakalli KMHETUK TeHIamara OyicyHamau. TabKujiam *KOU3KH,
AAC Ba yJIapHHMHT TUAPOXJOPUJIAPUHU TAJOTCHIAHUIN TE3JIMIH HWIUIATUITaH
SPUTYBUWJIAPHUHT aKIENTOPJIMK xoccajapura Oornuk. Kapaéunma mactina® ramoreH
SPUTYBYU TAbCUPHIA KyTOJAHAIN Ba Y OMJIaH OPAJIMK KOMIUIEKC XOCHJI KUaau, Oy aca
y3 HaBOatuaa rajgoren katruoHu (X )au C=C Oorura 31eKTpoduI Xy)KyMU YIYH KyJ1ai
IIAPOUT SIPATA/IH.

Cupka kwucinora osputmacuga AACnapuunr wmuc(l)xyopua UIITHPOKUIA
rajioreHyiap OwWJaH peakuusacH HaTWwKacujga TETUIUIM  aMUHOCIHPTIAPHUHT
MOHOTaJIOTeH TyTraH areTokcu xocwunanmapu 18-30% ynym Ousan xocwsi OViaau.
ByHna peaknusira KMpUIIYBYM KOMIIOHEHTIIap MOJIsIp MUKAopu ranoreH:AAC=2:1
OIIMIIM  HATUXACHUJAa  AMUHOCHUPTIIADHUHT  JUTAJOWJIA  XOCWUJajJapu  Ba
KETOCIUPTIIAPHUHT JIUTAIIOWIA XOCWIalapyu YHyYMH omaau Ba 1,5 coar maBomuaa
40°C xapoparna ynapHuHr yHymuapu 68-70% uu Tamkun >tagd. CHHTE3 KMJIMHIaH
KETOKapOWHOJIIAPHUHT TOMHUIIIMKIApH 2-)KaBajia KeNTHPUIITaH.

2-Kansan
CuHTE3 KUJIMHTaH aMUHOKETOKapOUHOIIap
Ne bupukManapHuHT Homu Vaym | K.1.. °C/ ny | d2°
CTpyKTypa GopMynacu % MM C.Y.
CXXXI (H3C)2NCH2%‘—CC|2CH20H 1-(mameTwt- 38,5 |123-124 | - -
o} aMHHO)-3,3-
IuxJiop-4-
THIPOKCH-
OyTaH
CXXXIV < : 1-(nunepu- 42 | 132-133 | - -
NCH,CCBr,CH,0OH
I JINHO)-3,3-
O Tuopom-4-
rUIpOKCcHOyTa
H

Iponapeunamunnapnune (I14) eanozennap bunan peaxyuscu
10°C xapopataa ranorennap Owian [IAnapHUHT y3apo TabCUPH HaTHXKACH]IA
XOCWJI OYJiraH MpoNapruylaMUHIIADHUHT JUTAIOW] aMMOHMIIM Ty3JIapu CHUHTE3U
xapaHiapu Taakuk KuiuHau. Macc- Ba MK-cnektpiap acocuaa 0y OupukMmanapHu
rajloreH aToMU OWJIaH a30THU KBATEpPHU3ALUsl — KOOPAMHALMICH HATHUXKACUIA XOCHI
Oyiran TYpTJIaM4l aMMOHUH Ty3Japy SKaHIUTY TaCTUKIIAHIH:
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R—C=CCH,NR), + X, —» [R—CECCHQXI—G(R)Z] X0,
XLVI-XLIX CXXXV-CXXXIX
LVII-LXI
oy epaa R=-H; -N(R),=- nuMeTnIaMHHO, -TUITHJIAMUHO, -TIUIICPUINHO- KU —
MopdomuHo Typyxu; X=-Br &xu —Cl.

AleTHIIeH aMUHJIapyd Ba aMMOHHM Ty3JapH TY3WIHIIWHU aHUKJIAIl MakKcaauaa
ynapauHr UK-criekTpiapu Ba 2IeMEHT TapKUOU TaxJInil KAJIHHIA. MUCO TapuKacuaa
1-musTHIaMUHONIPONTMH-2 (a) Ba YHUHT 1uOpoM amMoHuiau 1y3u (0) UK-crektpnapu

kentupuiras (1 a Ba 6 pacm).
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1-Pacm. 1-JlusTunamMuHONponuH-2 (a) Ba YHUHT AMOPOMaMMOHUILIN
Ty3u (0) UK-cnekrpnapu.

CuHTe3 KUIMHTaH JUXJIOP- Ba TUOpoM amMMoHui Ty3napuauHT MK-cniekrpaapuma
C=C 60or yuyH xoc uHTeHCcUB TeOpanunuiap (2200 cm™t) Kyualiuimm M9KH MONEKYJIAP
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GornapHu Wykmuruan ucbornaiian. Ily Gumam Oupra, 3200 cm™ coxamaru BameHT

teOpanunuiap =C-H daon Bomopoara, 3000-2220 cMl coxamard KEHT BajIeHT
TeOpaHUIILIap TYpTIaMuM a3orra xocaup. KapOuHoimapaa xaMm Xyaau myHaal xoar
Ky3aTWiaau, amMMo uHruuyka rotuauam 3600-3200 cml  coxama EpKUH BaJICHT
TeOpanunIapu cudatuia HaMoEH Oyaau.

XXXVIH-XLI, LVHI-LXI 6upuxManapHUHT THAPOXJIOPUIAPUHU XJIOpodopM
sputmacuna wmuc (I) xmopun karanmsartopu umtupokuga 25-35°C  xapoparna
XJIOPJIAaHWUIITA Ba OpOMJIAHUINM aHYa OCOHJIMK OMIaH Ba KUCKa BakTAa (25-30 muH.)
y4u0boF €HMJard BOJOPOJ aToOMHUra HucOaTaH TeMUHal Xojiartga OyiaraH TpaHc-
muramonmm (CLXI-CLVIID) annmunamusinapHUHAT X0cuia Oynumura onubd kemaau (60-
66%). Acocuii maxcyrnotiap OwuiaH OWp KaTopja TajJOoreH ajIMalllMHTaH aleTUJIeH
amuanapu (CLIX-CLXVI) -C=C-X Ba ym0y Moagara TraJOTeHHUHT OWPHKHIIN
HaTwkacuaa (CLXVII-CLXXIV) -CX=CX; kymumua MaxcyJioTiap cudaruaa XOoCHI
Oymamu. DOpurmanu cyBiau HaTpuii kapOonat (0,01%) OwnaH HeHTpasUIaHUIIN
HATHKACHUJIa SPKUH acociap axpaTtud oJIMHAIN:

H X
| +
[H—C=C—CH>- g(R)z] CF + X (}%@) H—C|:C|— CH,—N(R), +

X

x  CL-CLVII

+ X—C=C—CHp-N(R), + XZC:(lj— CH,o—N(R),.
CLVIII-CLXV CLXVI-CLXXIII

oy epaa —N(R)2=-1umeTHIaMUHO-, ~AUITUIAMHHO-, -IIAIEPHIHUHO- KU MOpGOIHHO rypyxu; X=-Br, -
Cl.

Ymby peakuus KaTaiu3aTopcu3 OWp CyTKa JlaBOMHJIa amMajira OmlaJv Ba
peakiys MaxCyJIOTIApUHUHT YHYMU HUCOATaH aHYa MacT.

["ajorennapHu apomaTUK Xalkadaru 4-xojaTjaard METUJ, METOKCH, XJIOp Ba
JTUMETHUIAMUH aJIMalliTaH apuIaeTHIICH TPONMapTHaMUHIApH alleTUICH TypyXura
XJOp Ba OpOMHHM OWPHKHUII PEAKIUACH YJIapHU TUIPOXJOPUIJIApH XO0JIaTHaa
xjopodopm 3putMmacuga oaud copunan. KelinHuanuk spuTManu HaTpuil KapOOHATHU
2%-nu 3puTMacu OWIIaH HEUTpaJJIAaHUIIIK 3PKUH acociapra oaub Keaau:

X

+ | +
[R—QCECCHQHN(R)Z] *Cl" + Xo—>» [R—Q?:CCHzHN(R)Z] «Cl-
X X
| ~
R4®7$: CCHzN(R)z,

X
CLXXIV-CLXXIX

oy epna R=-H, -CHs, -CH30-, -Cl, -(CH3)2N-; —N(R),=-auMeTHnamMuHo-, -AU3TUIAMUAHO-, -TIUMIEPUANHO- EKH
mopdomunaorypyxu; X=-Br, -CI.
T'anocennapnu 1,4-6ymun-2-unouamuHniap 6unau peakyuscu
Anerwien guamuminapuan  (ITJJA)  (IX-XII) ruapoxmopumyiap  Xosaruja
xnopodopm sputmacuga Ba Cu,Cl, xaranmsaropu mmrupokuga 25-30°C xapoparma

(V]

XJIOpJAaHUIIK Ba OpOMJAHUIIM  ypraHWIgu. byHIa  peakuusHUHT  acoCUil
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MaxcyJoTiapu cudatuaa Mosiekynanaru ranoreHnapHuHr (E)-tpanc Ty3wimmmmarua
muranonaim oupukmanapu (CCXXI-CCXXX) axpatub onuHu:

X
] _ ) ] + |
[(R)N—CH,—C=C—CH,—N(R); ]¢2CI" + X, C—”»(R)ZN—CHZ—C:C—CHZ—N(R)Z
I I (Na,CO3) |
H H N X
-2HCI, cu* CXC-CXCV

oy epaa —N(R)2=-aumeTnnaMuHoO-, -AMITUIAMHHO-, -IIMIEPHINHO- KU MOpdoiuHO rypyxu; X=-Br, -Cl.

JuccepTallusitHUHT “AlleTHJIeH OMPMKMAJIap acocuaa TYpJM CHHTe3Jap Ba
OJIMHTaH MOJIJAJAPHUHI XOCCAJApH~ MaB3yCHJard TYPTHHYH 000MJa aleTUIICH
TVIMKOJUTAPUHM  JIETUpATAIllMSICH, aMUHOJUCHIAP CHUHTE3M, alleTHJICH aMUHOCIHUPT-
JJApUHU THUIPOKCWI TYPYXUMHHM TaJOTCHJIApra aJMallTUPUIL peaKIusiapy, YJIapHU
THAPOTEHJIAI, alleTWICH OWpUKMaldapy Ba yilap acoCHUIard MaxcyJOTJIapHH
AKCILTyaTallMOH XOCcaJlapuHy YPraHulll HaTHXKajlapy KEITHPUJIITaH.

Ayemunen ouonnapunu decuopamayusiaul.

Jl1n MKKHIaM4u-, 11 y4IaM4d alleTHICH Y-TJIMKOJJIApHU AeTHapaTalusianl yayH
SIHTA MoauduKanusianrad ycyln — Kypyk ZnCl, kaTanuzaTopu KYJIUIaHUIUIIA TaKIAd
STUNAW. YHHMHr ad3ayIurd IMyHaakd, peakius mapoutuga ZnCl,  xaramuTuk
MUKAOpAa KYJUIAaHWITaH Xojaa MaxcysJor yHyMu 80-95% Hu Tamkwia staau. v-
AunetwieH riaukoimapuHu (Al') merumapartanusiam opKaiaud KyHujgaru cxema Oyiinmda
terunuin BAC Ba nuBuHun anerusiennapu (JIBA) cuHTe3 KUIHMHIM:

y T y y y T
R—C—C=C—C—R—>» R—C—C=C—C=C(R), —> (R),C=C—C=C—C=C(R),
| | - HZO | - Hzo
OH OH OH
CXCVII-CXCXII CXCXI-CXCXVII CXCXVII-CCI

bupukmanapuuar HMK-cnektpnapuaa MeTHa Ba  METWIEH TypyXJIAPUHUHT
CHUMMETpPUK Ba HocuMMeTpuk Tebpanunniapu 3000-2800 cm? coxana, 1700-1690 cmt
coxaga sca C=C Ooru €HuAaru YrJIepOJAHMHI BAJICHT TeOpaHUIUIApU Ky3aTUiIaJId
(gactotamap 3106 (ycn)-, 1942- Ba 1845 (obGeptonmnap) -, 1600 (yc=c) -, 970- Ba 945-
920 cm? (ycn). OH rypyxura xoc 6yaran nedopmanuon tedpanunniap sca 3600-3200
cM™ coxama KysaTuaim.

Vnapaunar TIMP-cnektpnapuna -OH (1H 4,7 ppm), =CH- (1H, 2.4 ppm)
MPOTOHJIAPU CUTHAJUIAPU MaBXKYZ. YTIEPOAJard MPOTOHJIAP aXpaliraH MYJIBTHUILIET
makiauaa HamMo€H Oymamu, Oy d3ca KYmIOOFAaru yriepoJHWHT aJIMAIlTaHIUTUHA
kypcataau, myHra kypa -CH=CH- dbparmentn maBxyn Oymamu. 1,3 M.y. coxagaru
MKKUTa aXXpaJiraH JyTUIeT CUTHAIU KYIIOOFaru METUJI Ba METHIICH TYPYXJIApUHU OHUP
BaKTHH Yy3uja Kypcaraau. MeTun Ba MeTuiIeH GparMeHTIApHUHT KEHT YYKKUIapu MOC
paBumiga 0,9-1,0-, 1,5-1,6- Ba 1,6-2,0 m.y. coxanapra CUIDKHIIN.

Amunoouennap - Kyn YyHKYUOHAL MOHOMEPIAp CUHMe3U

CHHTE3 KWIMHTAH STHUJICH aMUHOCIHPTIAPWHHUHT TaJIOTCHIIN XOCHJIa-JTapuHA
AeTUapaTanusiam  >kapaCHu  Ypraowigun Ba OyHAa TajloWJ  aJMalllWHTaH
amunoauennap (CCII-CCV) onunau:
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X CHs en,s0, X gHs
(R)NCH;C=C—C—CHy —fo (R)ZNCH2$:C—C:CH2,
OH X
CClll-ccv
oy epaa —N(R)2=-aumeTunaMuHoO-, -AUITUIAMHHO-, -IIMIEPHINHO- KU MOpdoiuHO rypyxu; X=-Br, -Cl.

Ayemunien aMuHOCRUPMAAP SUOPOKCUN 2YPYXUHU 2ATI02EeH2A AIMAUUMUPULUL

AAC S5-I THIAMHUHO-2-METHITIEHTUH-3-0J1-2 TapKuOHIaru TUAPOKCHUIT
TYPYXUHH rajoresjapra anmamtupuin xjopodopm sputmacuga CaCl,, NH4CI
KaTaau3aTopiapd MINTHPOKuaa XxoHa xapopatuaa (15-20°C) raszcumoH Bomopon
XJOpUa €KW KOHIEHTpJAHTaH THAPOOPOMH KHCJIOTaJapu TabCUpUJIa amajra

ommpuiiay Ba CCVII, CCXI 6upuxmanap oluHIn:

C|3H3 Kat <|3H3
a
(H5C2),NCH,C=C—C—CH,CHs + HX ——» (H5C,),NCH,C= C—C—CH,CHs
| -H,0 [
OH X
CCVII, CCXI

6y epaa X=-Cl (CCVII), X=-Br (CCXI)
Ayemunen amMuHOCRUpmMIAPUHU 2UOPOSEHAALU
Anernnes aMMHOCIIUPTIAPUHUA KaTaJUTHK THIPOTEHJAll CUPKAa KUCIOTACH-HHUHT
CYBJIM OPUTMACH/Ia Ba CHUPTHUHI UIIKOPJIM dpUTMacua Penel HUKenu Karaau3aTtopu
MIITUPOKHUIA BOJOPOJ HOOOpUII OpKAJM aMajra OWIMPHIAM Ba peaklys MIapOUTHUra
Kapal ATWIEH KaTopu OMpHUKMajapu Ba TYHHMHMAaraH aMUHOCHHUPTIAP XOCHJ OYIHIIN
AHUKJIaHIU:

R' R'
| |

R—(l:—CEC—CHZ— N(R), +Hy, —» R—Cli—CH:CH~CHz— N(R), +
OH R' OH CCXVI-CCXIX

I
+ R—C—CH2CH2CH2N(R)2,
OH CCXX-CCXXIII

0y epma R=-CHjs; R’=-CHg, -C;Hs; -N(R);=- mumeTniIaMuHO, -IH3THIAMIHO,
-UTIEPUANHO- EKM —MOP(DOITHHO TYPYXH

Amunoayemunennapuune buomemaniiap OuNaH KOMnieKe oupukmaiapu
CuHTe3 KMIMHTaH 0ab3u aueTunen amunnapuau Cu®t, Fe**, Ni?*, Co?* nonnapu
OWJIaH KOMIUIEKC XOCHJI KWW >kapaéunapu Yypranwnau. Jlurangnap cudaruna
alleTWJieH MOHO- Ba JWAMHHJIAP, AMHHOCIUPTIApU Ba YJIApHUHT dduprapu
unutatwian. byHaa Xocun OyiaraH MOHO- Ba OWJCHIAHT TYy3WJIUINTa 3ra OVirad
KOOPIMHAIIMOH OWUpUKMasap TY3WIHIIH JepuBaTorpaduk, KAMEBUIM TaXJIWI, ONTHK
ot Ba MK-CekTpocKonust MabIyMOTIapy HaTH)KajJapura acocu1a aHUKJIaHIH.
Ayemunen bupukmanap 6a yaap acocuoazu MaxcyiomiapHute SKCniyamayuoH
xoccanapu
Anerunen amuHoctupTiapu (XX-XXXII), ynapau nepranorenumnapu (LXXXII-
XCIl) Ba rugpoxnopumnapuauar (XCIHI-XCVIII) repOunuanuk daommry, naxra Ba
MaKKaXyXOpH KaOM MyXHM SKHHIApra HucOaraH TaHiaad TabCHp OTHILNH, XaMm[a
aJIMAllIMHTaH aMHUHONEHTHUHOJJIAP Ba aMHHOTEKCHHOJUIAD aCOCHAA OJIMHTAaH TYpIIH
XJIOPOHUH, OPOMOHUI Ty3/1apH Ba THMAPOXJIOPUATIAPUHHN YCUMIIUKIApTa CTUMYJIJIOBYH
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Ba MHTHOUPIOBYM TabCUPH Ypranwiau. Tanmnab onuHran 12 ta ¢aon mogmamapHUHT
Typiad MaJaHuii ycumimkiaap — Oyrmoi HaBimapu Albidum-43 (Triticum durum),
Makkaxyxopu-160 (Sorghumdurra) Ba nHyt-173 (Cicer drictinum) ypyriaapuHUHT YHUO
YUKWAIIA Ba YCHUINIWTA TAabCUPHU TAAKUK KWJIMHAWA. bapya CuMHTE3 KWUAMHraH
npenapatnap Kam 3axapamrn Ba (ynapHuHr LDsy 1000 Mr/kr gaH OIIMAcCIIHTH)
anukiaHau. CuHanrad OupukManap opacuaa OyFlaod Ba HYT ypyFIapuHU YCHUIITUHH
camapany parOaTiaHTupyBud Oupukma - l-nunepunnn-2,3-auxnopOyTeH-2-oa-4
tonuiau. berona ycumiuk mupuiara Kapiy 0KOpU TaHaad TabCUp STYBUU TePOHUIIHT
cudaruga | -munepuani-2,3-quxinop-4-MeTui-2-reKceH-4-0 TaHJIAHIN..
bupukmanapaan 1-benunn-3-mopdonunnponun-1, 1-benun-1,2-nuxmnop-3-
nunepuauianpones-1,  1-denun-1,2-mquxnop-3-mopdonunnponen-1, 1-penunn-1,2-
nuopoMm-3-niunepuami-mponen-1, 1-bennn-1,2-nudpom-3-mopdonmimponen-1map Ba
1-benun-3-nmunepuAInponuH-1  HUHT  TUAPOXJIOPUAM 6 KYHJIUK MHUKpOOJap
AKMaJlapura HucOaTaH I0KOPU OAKTEPUITUJIUKTA 9Ta YKAHIUTH aHUKJIaH]TH.
Memannap xoppo3suscu uneubumopiapu

AueTuieH CHUPTIAPUHUHT MeETaulap KOPPO3UsICUTa KAmpIiid HHTHOUTOPIIUK
cuHoBiapu rpaBumeTpuk ycyaga 20% HCI sputmacuma 60°C Ba 20% H3SO4
sputMmacuaa 80°C xapopatna yrkasunau. CuHoBiaapHUHT AaBomuinuru 0,24 coatHu
TAIIKWI OTAHU, Oyaataan scanran HamyHanap (Ct.3) 7,2 10 mM? unmaum ro3acura sra Ba
YHU HWHTUOMpJAaml Y4YyH YPOTPONMH KyIIHUIN iWynu Owian Taii€pranran JJMOK
SPUTMACH MIUIATHIAU. YPOTPONMHHU KYIIMAaCcOaH TaBCHS OSTWITaH HWHTHOUTOP
xoHueHTpanuacu 0,1 r/nra nacaiinmm 6unan kopposus tesmuru 2,138 r/(m? coar) ra
kamasau Ba 0,5 r/1 KOHUEHTpanusaga XuMos Japakacl Ba HHTHOUPIIOBYM KYpCAaTKUUU
canoat uaruoutopu N-1-A xypcatkuuniad I0KOpH.

JuccepTrallisiHUHT “AleTHJIeH CHHPTJIAPH, AUOLIAPpH Ba aMMHAK acOCHIA
NUPHUIUH ACOCTAPUHUHT TeTePOreH-KATAJINTHK CUHTe3W MaB3ycuAard OelmnHYH
000uaa aMMuak OWJaH aleTUJIeH CIUPTIAPH Ba AUOJUIAPUHUHT T€TEPOreH-KaTaTuTHK
peaknMsuIapyu  HaTWKacuaa alKWINMUPUANHIAD Ba TUPPOJT XOCHIJIAJAPUHHU  OJIMIII
UMKOHUSATH aHUKJIAHAW. AJIKWI MUPUIUHIAP YHYMHUTA TYpJIM OMHIJIIap (KaTajiu3aTop
TapkuOM, OONUIAHFUY MOIJANIAPHU KUPUTWJIMIN TE3JUTH Ba yIApHU MOJIP
HUCOATIapu, XapopaT, peakius JaBOMUWJINTK) TabCUpPU aHUKIaHAW. Taxpuba
HaTWKajlapura acocjiaHuO, IIYHUHTJEK 0ab3u OUp OpajuK MaxCyJOTJIapHU aXpaTuo
OJIUII OpKaJIM OMpUKMAallapHH XOCHUJ OVIMIUHU WMWK acoCiIaHTaH MEXaHHU3MIIApH
Takaud STIWIIU Ba MaxXCyJOTIapHH Mypakkal apamammManapiad aXpaTHII YCyJUTapu
UINUTA0 YUKUIIIH.

Nmna6é yukwiran 15Tta Ky KOMIIOHEHTIM KaTalWTUK CHUCTeMasap opacuaa
[XA-pyx, XpoMm, aqlOMUHHA TyTraH 3 Ta y3ura Xoc crueruduk KaTtaauzaTopiap
TaH1a6 onuHAM Ba upuauH acocnapu (ITA) cunresnna povnananwiay.

ITA Ba muppoJT XOCUITATAPUHUHT XOCHJI OVITUIIT CXeMacH 2-pacMia KeITUPHUIITaH.

bynna nupunun acocinapu Owian Oupraaukia aleTOHUTPUI Ba
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2-Pacm. [Tupuaun aocnapu Ba mUppOIT XOCUITIATAPUHUHT
AC, A/l Ba aMMHaK acOCHJIard CUHTE3U YMYMUI CXEMAacCH.

nuppost  xocwianapu (CCXXVII-CCLII) xocun Oynumm kypcatuwigu. OnuHraH
reTepoxajikaiy OWpUKManap opacuaa 2 Ta SHrM Oupukma aaabuérnapna
TaBcU(pIaHMaraH.

Cunre3 kwiunran [TA aitpumnapu (2,4-JIAMII, 2,3,6-TMII) M-20 mapxagaru
nynatna (OCT 1050-88) cunanranga BOAOPOI CYJIbPUIIA KOPPO3USICUTA KapIlu
camapalii UHTUOUTOPJIMK XOCCAaHW HAMOEH KUJIIH.

AMuHIGPHU 2AN02EHAU XOCUNANAPUHY XOCUT OYTUWL KUHEMUKACU 64 MEXAHUZMU
AueruneH aMMHOOMPUKMAJIAPUHU TaJOreHIIalll peaKIUsIapyu KHHETUK KUXATIaH
TaXJMN  KWIMHAW. YPraHwiraH aueTWwieH AaMUHIap TapkuOMmard yd6oFra
raJIOT€HJIapHU OUPUKHIL PEAKIUSCU TE3JIUIU KapOOKAaTHOHJAPHU XOCHJI OViHI
JUMUTIOBYM OOCKMYMHHU XUCOOra OJIraH XoJia KyHuJaru yMyMUd TEHIJIama OpKaJld
TaBCU(IIAHA]IH.
- d(X2)/dt = [AAC](k2[Xz] + ka[X2]* + ke [DXAIBrD (1)

Tyrpu 3amxupau AAC yuyn xwucobnmanran AS=-30 »sHTponus KuilmMaTu
anmammmaran anetuneH AAC yayH AS=-28 »5.6.ra 1yrpu kemamgu. YmolOy xonaraa
apoMaTHK ypuHOOcapiap TyTraH aleTHJIEH aMUHJIapy YUyH SHTPOMNUs KuhMatu AS =-
40 »5.6. wm Tamkun ostamu. AS Ba AH kuiiMartnapuHuHT Yy3rapumud apwin AA
TaJIOTEHJIAHUILN TE3JMK KOHCTaHTacu ks opkanu udonananaau. by y3rapunuiaphu
YUMHYM TapTUONM peakuusyiap y4yH XOcC OYyiraH MeXaHW3M HyKTau HazapuJaH
TymyHTUpuIl MyMKkuH. By aca AAC y400ofu XpcoOura rajJoreHHu TeTepoIU3IaHUILIN
OpKaJIA amaJjra OIIUIIMHYA KypcaTaau:
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Te3nuk KOHCTaHTaJAPWHUHT XUCOOAaHTaH KUUMAaTIapu rpaduk yCcyiaa OJIMHTaH
HaTWXkanapra HucOaTaH aHda dapk Kuiaaaw. JICKWH OJMMHTaH HaTWXalap arneTHIICH
aMHUHJIAPUHU CUPKA KHACIIOTA S3PUTMACHIATHA TAJIOTCHIIAHUIIN YIYH MOC KEJIaau.

JucceprauustHuHr  “bomuianFud Moagajap, aleTWIeH  OKCH-  Ba
AMHHOXOCWIAJIAPU acOCHAAa OMPUKMAJAP CHHTE3HM METOJMKACH Ba YJAPHHUHI
aHaJIM3M” MaB3yCHUJard OJTHHYM 000Maa unuiatwirad Oouuianrud Moaganap, AC,
AA, AJl Ba ymap acocujard OUPUKMAIApPHU aXpaTHO OJUII, KYJUIaHWUJITaH
KaTaJIn3aTopJiap OJIMHUIIMHUHT METOAUK KypcaTMasapy KeJITUPUJITaH.

XYJIOCAJIAP

1. CuHTe3 KWIMHIaH aueTWIeH aMHHOCIUPTIAPU, MOHO- Ba JAMAMHUHIAPUHU
KHCJIOTAIM MyXUTJa KaTanuzaropiap umrtupokuaa C=C Oornapura rajoreHJIapHUHT
ANEKTPO(PHIIb OMPUKHUII peaKIUsTIapy TAAKUK KUJIMHIaH Ba FOKOPU YHYM OWJIaH TpaHC-
JUTAJIOTCHIIN STUJICH KaTOPY aMUHJIapU XOCHJI OYJIMIIM aHUKJIaHTaH. MOHOaMuHIap/ia
raJIOreHJIapHd  OWpukuIM OuiaH Oup Karopaa yd OOF TyTraH YIJIiepojjaaru
BOJOPOJHUHT TAJIOTEHTa aJIMAIIMHUIIN KEJIITUPUJIITaH.

2. AACnapuu cupka KUCIOTa DJpUTMAcHa TaJOTCHJIAHMINM HATHXKACUJa
TAIOTCHJIADHU DSPUTYBUM OuWjaH OuWpraivkaa yd0ofra OWPHUKHUINM aHWKJIAHTAaH Ba
aMUHOCIIMPTIAPHUHT  alleTOKCH  XOCWJaJlapy  XOCHJI ~ OYnIuImM — KMCcOOTJIaHraH.
MonekynaHUHT TUJIPOKCWJI TYPYXMHH apoMaTUK Typyxra ajaMallTHPUIHIIHA
ypuHOOocapiapHu Yy3apo TabcuUpH cababiy peakius TE3IUTHHUHT OIIMIINIa OJH0
KEJIMIIU KYypCaTUIITaH.

3. Ukkunamuu Ba y4yjgaM4M alleTWICH CHUPTIAPUHUA aMMHAK OWJIaH SIHTU KYTI
KOMIIOHEHTJIM OKCUJIM KATaJUTHUK CHCTEMallap HWINTUPOKHUAA KOHACHCAIUSICU
tu3umiid - ypranwirad. JKapaéupa xymnanuwiaran [[XA-1, HXA-2 Ba I1IXA-3
KaTalu3aTOPJIAPUHUHT (PAOJTUTH Ba TaHJIa0 TabCUP ATUIIM KYpCaTUIITaH.

4. TlupuavH acociiapy CHHTE3UAA AUETWIEH CHUPTJIAPUHU KaTaau3aTropiiap
WINTUPOKHUIA BHHWIALCTUIICH OWpUKManapradya JeruaApaTalysIaHduIg HaTXa-
CHUJard OpaJMK MAaxCyJOT peakUUsSHU JIMMHUTIOBUM OOCKMYMHHU Oeiruiamu
M30XJIaHTaH.

5. [upunuH acocIapuHUHT XOCHJ OYIIMII MEXaHU3MIIApHU TAJIKUK KWJIMHTaH Ba
yJIapHU KUHETHK MOJEIJIapy SpaTUiraH, yMyMHH >kapaéHHU TaBCU(IOBYM KUHETHK
TEHTJIaManap KeATUPUO YUKAPHUIITaH.

6. AMuHOCUpTAap, yiapHu 3dupiapu Ba auamuniapuau muc (II) Ba Temup
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(IIT) nonmapu OWaH KOOPAWHAIMOH OWMpPHKMAajap CHHTE3WIAa camapalid JIMTaHIIap
AKAHJITH aHUKJaHraH. OJMHraH KOMIUIEKCHIAp TapKuOW Ba TY3WIMIIU YpraHWJITaH,
yJIapHU XOCUJI OVIIHII KOHYHUSATIApU TaKJIU(] dTUITaH.

7. CuHTE3 KWIWMHTaH AaueTWICH aMHHOCHUPTIApHU, MOHO- Ba JUAMHUHIIAP,
IIYHUHTIEK yJap acoCHUJard TajlOTeHJIM XOCWIAIAPHUHT KaM  3aXapJIuiIurd
anukymanrad  (LDsp 1000 wmr/kr nman kam). TapkuOujga XJjop TyTran Oab3u
AMUHOCIUPTIAPD MaJlaHUW YCUMIIMKJIApHUA YCHUIIMHU OOIIKApYBYM, Xamja IaxTa Ba
MaKKaXyXOpH MaijoHIapuaard OeroHa yTiapra KapIiul CEJIeKTHB TepOuIuiap
cudatraa TaBCUs dTUIITaH.

8. CuHTe3 KWIMHTaH aMUHJIAPHUHT TaJOTeHIN OWpUKMalapyd Ba MHPUIUH
XOCHWJIaJJApUHA MHUKpoOJapra Kapiiyd Xoccajlapy Ba HHTHOUTOPINK (PAOJUTHTH TaIKHK
KWIMHTaH, YyJIapHU Oab3u OUp KEHI TapKajiraH MNaTOreH MHUKPOOPraHU3MIIApHU
VCUIIMHU TYXTAaTyBYM Ba VIJAUPYBUM, Iy OwmiiaH Oupra Metamiap KOPpPO3USACHHH
UHTHOUPJIOBYM BOCHUTANAp DKAHJIWTU AaHUKJIAHTaH. YJjJap acocujaa OJIMHTaH
MOJJIaJTApHUHT  0ab3ujiapu MeTalap KOpPPO3WsiCM UWHTHOUTOpiapu  cudaruia
“OnextpokumMesaBon’ AXKaa KyJImaHWIraH.
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BBEJEHMUE (anHOTAIMS TOKTOPCKOM ANCCEPTALINH)

AKTYaJIbHOCTh M BOCTPe0OOBAaHHOCTH TeMbl Auccepranmu. Ha ceroassmHmii
J€Hb B MHPE Ha OCHOBE alETWJIEHA M €ro IPOU3BOJHBIX CHHTE3UPOBAaHbI
MHOT'OYHUCJIEHHbIE IEHHbIE XHMUYECKUE BELIECTBA, HEKOTOPHIE U3 HUX MTPOU3BOASTCS B
KPYIHO NpOMBIIIIEHHOM MaciuTtabe. CoeauHeHUs, COAepXk allie B CBOEM COCTaBe
Takiue (YHKIMOHAIbHBIC TPYIIbl KaK BHUHWIbHAS Hapsjay C aTroMaMu aszoTa u
raJIoreHOB, 00JIaJJal0T MHOTOYHMCIICHHBIMU AKCILTyaTallMOHHBIMU CBOMCTBaMu. Takue
COCIMHEHUSI B KaUeCTBE OMOJIOTMUECKH aKTUBHBIX COCMHEHUN B IMIMPOKOM MaciiTade
IPUMEHSIOTCS B MEIUIIMHE M B CEIBCKOM XO03siicTBE. KpoMe 3TOro Ha MX OCHOBE
NyTEM XUMHYECKUX MPEBPALCHUM AalleTUICHOBOM TIPYINbl MOYKHO I[OJy4aTh
MHOTOYHUCJIEHHBIE COETMHEHMUS.

B Mupe npoBoIuTCA Hay4YHbIE UCCIEA0BAHMS 10 CUHTE3Y all€TUIIEHOBBIX CIUPTOB
M JIMOJIOB, AMHUHOCHHUPTOB, HMX KaTAIUTHYECKUE TMPEBpAllEHUs B TOMO- H
TEeTEPOreHHBIX YCJIOBHUSAX; HM3YyYEHHE PEAKIHMH TaJOr€HUPOBAHMS —ALIETHIICHOBBIX
CIIUPTOB, ONPE/IETICHUE BIUSHUSA IPUPOIbI PACTBOPUTEIIEH U KATAIM3aTOPOB HA CUHTE3
TaJIOTEHTUJIPUHOB, MCCJIEIOBAHUE CTEpEOXUMHHM oOpa3yromuxcs BemectB. Co
CTOPOHBI BEIYIIUX YYEHBIX MHUpa OCYLIECTBISIOTCS pabdOThl MO NPUMEHEHUU
Pa3JIMYHBIX KaTaJu3aToOpOB I CHUHTE3a AllCTUJIECHOBBIX CIHUPTOB, ONPEIEICHUH UX
psina 3pGHEeKTUBHOCTH U MOJTYyYEHUU OMOJIOTUYECKH aKTUBHBIX BEILIECTB HA UX OCHOBE.

B pecny6nuike ObUM MyIIEHBI YETHIPE HOBBIX MPEANPUATHS TIO BBIMYCKY HOBOM
IPOJIYKIIMHU, MOJICPHU3UPOBAHBI M BBEJEHBI MEPEIOBbIE TEXHOJIOTUN B XUMUYECKYIO U
HeTera3oByro oTpaciv. B 3ToM acrnekTe OCHOBHOE BHMMAHHUE YNEJSETCS BBIITYCKY
NOJIMMEPHBIX MATEPUANIOB, IUIACTUYECKUX MAacC, pPacTBOPUTENIEH, NECTULIHIOB,
FOPMOHAJBHBIX IpEnapaToB, AHTUOMOTHUKOB, JAKOKPACOYHBIX MAaTEpPUAIOB IO
0€30TXO/IHOM, »JHEpPro- u pecypcocOeperaromum TexHojorussM. B Crparteruun
NEWCTBMI 10 JalbHEHINEMY pa3BUTHIO PecrmyOnukm Y30eKMCTaH! oOIpemeIeHb!
aKTyaJbHbIE 3aJaud, HAIMpABICHHbIE «OCBOCHHIO IPOM3BOACTBA HOBBIX BHJIOB
MPOJIYKLIUU 32 CYET MECTHBIX TOBApOB, 00ECTIEUNBAIOIIEH KOHKYPEHTOCIIOCOOHOCTh Ha
BHYTPEHHEM U BHEIIHEM pbIHKaX». B 3TOM acmnekTe HEOTIOXKHBIMHU 3aJayaMu
ABJISIIOTCS ~ CHHT€3 W pa3paborka  A((EKTUBHBIX  METOJOB  MOJYYEHUs
raJIOTEHIIPOU3BOJHBIX CIHUPTOB, TeTepO(YHKIIMOHAIBHBIX COEAMHEHUH Ha OCHOBE
MECTHOTO  CBIpbs, MpPEVIOKEHUE MEXAaHU3MOB  PEAKLUMid, CHCTEMATHYECKOE
uccienoBaHue  (aKkTOpOB, JCUCTBYIOUIMX Ha BBIXOJbl IMPOAYKTOB, HAay4HOE
00OCHOBaHUE YIPaBJICHUS U MPOCICKUBAHUE 3a IMPOLIECCAaMU, M3BICKaAHHE OTpacieit
IIPUMEHEHUS ITPOTYKTOB.

JlaHHO€  JHCCEepTAallMOHHOE  HKCCIEIOBAHME B  ONPEACIEHHOW  CTEICHU
CIIOCOOCTBYET  BBINOJIHEHHMIO 3a/ad, MpeaycCMOTpeHHbIX Yka3zom IlIpesunenta
PecniyOonuku Y36exuctan NeVII-5953 ot 2 mapra no peanmzanuu ['ocygapcTBeHHOM
nporpammbl B «l'0f pa3BUTHS HayKH, NPOCBEIIEHUA M UU(PPOBON SKOHOMUKM,
VYkazom Ilpesunenra PeciyOauku Y3o6ekuctan NeVII-4947 ot 7 despans 2017 roga
«O Crparerun AedcTBHI 10 JajbHeWIIeMy pa3BuTUiO PecnyOnuku Y30ekucTany,
noctaHoBieHueMm lIpesunenra PecniyOnuku Y36ekuctan ot 3 ampens 2019 rona

1 Vkas Ipesunenta PecnyGnuku Y3sbexucran Y1 Ne4947 ot 7 derpans 2017 roma «O Crpareruu JleiicTBuii o
JanbHeineMy pa3BuTHio PecriyOimku Y30ekucTany.
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NeIlI1-4265 «O wepax mo JfanbHeWeMy peGOpMHUPOBAHUIO U  MOBBIIIECHUIO
WHBECTULIMOHHON MPUBJIEKATEILHOCTH XUMHUYECKON MPOMBIIUICHHOCTH», a TaKXKe
JIPYTrUX HOPMATUBHO-TIPABOBBIX IOKYMEHTAaX, MPUHSATHIX B TaHHOU cdepe.

CooTBeTcTBHE HCCJIETOBAHUSA C IPUOPUTETHBIMM HANPABJIEHUSIMH PA3BUTHUS
HAYKM ¥ TeXHoJlormi pecmyOauku. JlaHHOE UCCIEIOBaHKME BBINOJHEHA B
COOTBETCTBUHM C MPUOPUTETHHIM HANpPABICHUEM pA3BUTHS HAyKH U TEXHOJIOTUH
pecniyonuku  Y30ekuctan VIl «Xumusa, TteopeTHueckue OCHOBBI XHMHUYECKOM
TEXHOJIOTHH, HAHOTEXHOJIOTHS.

O030p 3apy0e:KHBIX HAyYHBIX MCCJEJOBAHMII IO Teme auccepramum.’
HccnenoBanust Mo CHHTE3Y alleTUJICHOBBIX CIIUPTOB M MX MPOU3BOJHBIX, pa3paboTKe
WX TEXHOJIOTHH MTPOU3BOJICTBA U PACIIMPEHUIO OTPACIICH WX MPUMEHEHHUS TTPOBOISATCS
B psiJie BEAYIIUX HAY4YHBIX [IEHTpaX W YHUBEpcUTeTax, B yactHocth, Delft University
of Technology (Hunepnanmus), Institute of Bio-Chemistry (I'epmanus), Institute of
Organic Chemistry (anusi), University of Ferrara (Mramus), University of Lyon
(Opannus), Federal University of Campina Grande (bpasunusa), West Virginia
University (CILHA), The University of Tokyo (SAmonwms), University of Gulbarja
(Uumus), Ain Shams University (Apabckas pecnyomuka Kawup), Christchurch
University of Technology (HoBast 3enannust), Korea Institute Science and Technology
(FOxnas Kopes), Institute of Organic Chemistry u Institute of Organoelement
Compounds (Poccust), Aristotle University of Thessaloniki (I'penust), Harmonansuom
yHUBepcUTeTe Y30ekucTaHa W TamIkeHTCKOM XHMHKO-TEXHOJIOTHYCCKOM WHCTUTYTE
(V30ekucran).

B pesynprare mNpOBOAUMBIX HWCCIEIOBAaHMM B MHUpPE MO TIO CHHTE3Y
aIlETUIICHOBBIX CITUPTOB, X MIPOU3BOIHBIX M pa3pab0OTKe TEXHOJOTHIA MX MMPOU3BOICTA
MOJIYYeH P HAyYHBIX pPE3yJbTaTOB, B TOM YHCIIC: alleTUJICHOBBIE aMHHOCIHAPTHI
CHUHTE3MPOBAaHbI HA OCHOBE PA3JIMUHBIX HMCXOMHBIX IPOIYKTOB, PACTBOPUTEICH U
KaTaIMTUYECKUX CHUCTEM, pa3paboTaHbl TEXHOJOTMU HX TpousBojacTBa (bpaszumus,
Kopest); cuaTe3upoBaHbl ¢ MOMOIIBIO KaTaaU3aTOPOB - MIETIOYHBIE METAJUIBI, IIEI0YH,
KOMOWHUPOBAHHBIC TSDKENbIE METaIbl, MUHEPAJIbHBIE COJIM M HAHOKATaJIM3aTOPOB
(I'perus, Slmonus); pa3paboTaHbl TEXHOJOTHH TIOJYYEHHs] CIMPTOB HA OCHOBE
peaKIMy areTWIeHa U €ro TOMOJIOTOB C AJIEMEHT OPraHUYECKUMHU COCAMHEHUSMU
(Poccusi, ABctpusi); pa3paboTaHbl CIOCOOBI TIOMYYCHUS PE3UH, KJIEEB U TUIACTUYECKHUX
Macc sl XUMHAYECKOH, dapMarieBTUIecKod U HedTe-Ta30BOM MPOMBINIJICHHOCTH Ha
OcHOBe ateTusieHoBbIX criupToB (Munus, ['epmanus, Utanus, Opanims).

B wmupe mnpoBomsaTcs Hay4yHbIe HCCiemoBaHus 1o cuHTesy AC u  ux
IPOU3BOIHBIX, ONpPEICICHUN WX (PU3NKO-XUMUYCCKUX CBOMCTB, PACHIUPCHUH WX
oOnacteld mMpuUMEHEHHs U pa3pabOTKH TEXHOJOTHH MPOU3BOACTBA MO CIEAYIOIIUM
MPUOPUTETHBIM HANpPABJICHUSIM, B TOM YHCJIC, HMCIOJb30BaHHEC HAHOKATAJIM3aTOPOB
tunia Et,O+ PhMe+Hex, TiCls/MesS, Eth/Zﬂ(OTf)z, TI(OIPr)4 u ClgTI(OPh)Z npu
cunteze AC; UCMOIB30BaHUE OTXOJ0B MPOU3BOACTBA XUMHUUYECKOW TTPOMBIIINICHHOCTH
mpu npousBoacTBe AC; mo moidydeHHio (apMareBTHUECKMX H OHOJOTHYECKU

3 (O0630p MeXIyHApOAHBIX HAYyYHBIX MCCIEJOBAHMH IO TEME IUCCEPTALMM IPUIOTOBIEH n3 Www.dissercat.com,
http://www. fundamental-research.rum apyrux ucrouyHukos.
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AKTUBHBIX  IIpENapaToB Uil  IMOJYYEHUS  TOJHMMEPOB, PE3UH-KAy4yKOB W
HAaHOMATEPHUAIIOB JJI1 MOJIEKYJISIPHOM DJIEKTPOHUKH.

Crenenb u3y4eHHOCTH mpodJsaembl. [lo xumum, @usuke, TEXHONIOTMH U
IPUMEHEHUIO alleTUICHOBBIX COEAMHEHUN B pecnydnuke co croponsl @.K.Kypbanosa
U3y4YEHbl MHTUOUTOPHBIE CBOWMCTBA alIETWJICHOBBIX AMUHOB IHPOTHB KOPPO3UU
meramwioB, J.LA.FOCynmoBeIM Ha  OCHOBE  AUETUJICHOBBIX  YIVIEBOJOPOJOB
CHUHTE3UPOBaHbl HOBBIE KOMILIEKCOHBI, HOHOOOMEHHBIE CMOJIbI, UHTUOUTOPBI IPOTUB
COJIEOTIIOKEHUSI W KOPPO3WMH, KOTOpPBIE BHEAPEHBI B Mpou3BoACTBO. llox
PYKOBOACTBOM A.I''MaxcymoBa CUHTE3UPOBaHbI reTepoaToMcoIepKalue
COCAMHEHNS PA3JIUYHOIO CTPOEHUS HAa OCHOBE MPOIAPTUIIOBOIO CIIUPTA U BBISBIICHBI
obmactu wux mnpumeHenus B wmeauuuHe. T.C.Cupnubae u b.O.MyxuaiuHos
pa3paboTaiy TEXHOJOTUI0 BUHWIIMPOBAHUS OPraHUYECKUX COEAMHEHUM, COAepHKAIIIX
B CBOEM COCTaBe THAPOKCWIbHbIE Tpymmbl. A.M.MkpamMoB wu3ydyan peakuuu
aMMOHOJIM3a AlICTUICHOBBIX YIVIEBOJOPOIOB.

3a pybexxom B nanHoMm HamparieHun H.JI.Kornspeckum u M.C.Oumepom
pasBUTa XHUMHUSA JHALCTUICHOBBIX COCAUHEHUN, IOJYy4EHUE AaApPOMATHUYECKUX
IUAlleTUIICHOBBIX COEJUHEHUM IyTeM OKUCIUTENbHOro coueranus; T.M.babasnom
U3YYEHO TaJOTCHUPOBAHUE YETBEPTUYHBIX AMMOHHUEBBIX COJIEH Aall€TUJICHOBBIX
amuHoB, B Kaszaxcrane M.H. AzepbaeBsiM u K.b. EpxaHOBBIM HCClIeZJOBaHa XUMHS
NUIIEPUINIT COACPKAIUX ALETUWICHOBBIX COCAUHEHUW M M3Y4€HO MX JEHUCTBUE Ha
pactenus, A.B. lllenkyHOB ompenennsi CTUMYJMPYIOIIAE CBOMCTBA AlETUIICHOBBIX
cnupTtoB; HayuyHble wucciaenoBanusa M.®D.I[locrakoBckoro u  b.A.Tpopumona
MOCBSAIIEHBI CUHTE3Y BUHUJIOBBIX 3()UPOB B BHICOKOOCHOBHBIX cpenax. MccnenoBanus
O.H.TemkrHa NOCBAIIEHbI KHHETUKE 00pa30BaHUs alleTUICHOBBIX coequHenuit; N.H.
Hazapos, JI.U.beprenscon nu A.A.lleTpoB uccienoBany peakiuyd TajJoreHUPOBAHUS
COCAMHEHNN, COJEpKAallMX B CBOEW COCTaBe TPOMHYIO M JIBOMHYHKO CBSI3U; B
HoBocuOupckoM HHCTUTYTE YIIEXUMUU OCYUIECTBIEHbI CHHTE3bl al€THIIEHOBBIX
OPOU3BOAHBIX OETYJIOHOBOW KHCIOTHI MU Ha HMX OCHOBE IOJY4YEHBbI TPHA30JIbHbIE
COEIMHEHHSI, KOTOPBIE MPEUIOKEHBI B KAUECTBE JIEKapCTBEHHBIX cpencTs; JI.B.CHeryp
OpoBeJ Hay4dHble HCCIENOBAaHUS 1O  Pa3pabOTKe TEXHOJOTHH  MOITy4YeHHs
HEHACBIIICHHBIX  CIIUPTOB HA  OCHOBE  JJIEMEHTOPIaHUYECKHX  COCIMHECHUM.
A.A.®purHanu  paszpaboTaqm  MHTHOUTOPHl  MPOTUB  KHUCJIOTHOHW  KOPpPO3UHU
METAUIMYECKUX M CTaJIbHBIX MAaTEPUAJIOB HA OCHOBE AallETWICHOBBIX CIIMPTOB;
M.®.Poagpurec BBISIBUIT pOJIb TETEPOrEHHBIX KaTaIU3aTOPOB MPH BBIICICHUH AJIKUHOB
u3 cocraBa HedrenpoaykroB; C.C.Dpoce pa3paboTas memapaTbl MNPOTHB
MUKpOOpraHusmoB B Hedtenpoaykrax; M.Burrepc, XK.OxaBa m Anm Xaccan
pa3paboTanu TEXHOJOTHUIO TIOJIyYEHHs] TpenaparoB Ha OCHOBE alleTUIIEHOBBIX
COEMHEHN, PAaCTBOPSIOIIMX CMOJIbI, PE3UHBI, KJIEH W IUIACTMACCHI U MCCIENO0BAIH
CUHTE3bl ALICTWJICHOBBIX CIHMPTOB C BBICOKUMHU BBIXOJAAMU B IPUCYTCTBHUH
HAHOKATaIu3aTOpOB HA  OCHOBe  xyopmnpousBomubix  (Qypana. E.K.Kopei,
P.B.Bannopt, FOmenr Xu ucnonp30Baii MOHOMEpPHI Ha OCHOBE AaLIETHJIEHA U €ro
TOMOJIOTOB B  PE3MHOTEXHHMYECKOH W  He(Te-ra3oBOi  MPOMBIIUIEHHOCTH.
b.A Kynkapuu wuccrnegoBan OWOJIOTUYECKYI0 AaKTHBHOCTH AalleTUJICHOBBIX CHUPTOB
MPOTUB I'PUOKOB M BHEC CBOIO JIETITY B Pa3BUTHE JAHHOTO HAPaBICHUSI.
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CBsi3b TeMbI JHCCEPTALMM € HAYYHO-UCCJIEN0BATEJILCKMMHU padoTaMu
BbICIIET0 00pPa30BATEJIbHOIO Y4YpeKJAeHHs, I/e BbIIOJHEHA JHucCepTalus.
Juccepranysi BBIIIOJIHEHA B paMKax IUJlJaHA HAYYHO-HCCIIEOBATEIbCKUX padboT
HanuonansHoro yHuBepcuteTa ¥Y30eKHCTaHa MO rocyJdapcTBEHHbIM IpaHTam ®7-13-
OT-012420 «Hayunble OCHOBBI pa3pabOTKH KaTaJIM3aTOPOB HAa OCHOBE MECTHOTO
MUHEPAJILHOTO CHIPhS ISl TE€TEPOTeHHBIX IMpeBpalieHuit anetuwieHa» (2012-2014 rr.),
KA6-001 «Pa3paboTka TEXHOJOTMH HOBOI'O IIOKOJICHHS aHTHUKOPPO3UOHHBIX
OMOIMIOB U WX HCHBITAaHUE HA MPEANPUATUSIX KoMHaHuu «Y30ekHedrerasy (2012-
2014 rr.) @-7-52 “HayuyHble OCHOBBI TNPUMEHEHHS BBICOKOOCHOBHBIX U
HAaHOCTPYKTYPHBIX CHCTEM TIPU CHHTE3€ BUHIJIOBBIX 3(UPOB, CBOMCTBA MOITYYECHHBIX
coequuenuit” (2017-2020 rr.).

Hear  uccienoBaHMsi  SBIACTCS  KATAJUTUYECKUM  CHUHTE3  HOBBIX
oMU YHKIIMOHATBHBIX COCAMHEHUW HA OCHOBE OKCH- W aMHUHOIPOU3BOJHBIX
aleTUJICHa U OIpe/ieNieHne UX CBOMCTB M 00JaCTH MPUMEHEHHS.

3agaum uccjie10BaHuA:

CUHTE3 MEPBUYHBIX, BTOPUYHBIX M TpeTHUuHbIXx AC pa3IWyHbBIMH METOAaMU
(peakuu PaBopckoro, Penme, ['punbspa-Homuua u 3anameepa, peakiuu areTHIeHa
U €r0 IPOU3BOJIHBIX C HEKOTOPBHIMHU aJbJCTUIAMU U KETOHAMHU );

UCCIICOBAHUE JIETUpaTallud W W30MEpU3alMU MOJYyYECHHBIX alleTHICHOBBIX
CIIUPTOB;

HCCIICIOBAHUE PEAKIUKU TaJOT€HOB € alu(aTUYCKUMH W apuiI3aMelIeHHbIMU
AllETUJICHOBBIMM ~ COUPTaMH, JUBHHWINPOW3BOAHBIMU U  BUHHUJIALETUIICHOBBIMU
COCIMHEHHUSMU B PACTBOPE, MPEIJIOKEHNE KHUHETUKU U MEXaHU3MOB;

000CHOBaHME O0Opa30BaHUsI YETBEPTUUYHBIX COJIEH alleTHJICHOBBIX aMHHOB C
rajoreHamu;

M3yUYCHHE JCTUJpATallUKi alleTUICHOBBIX TJMKOJIEM M pa3pabdoTKa MPUEMIIEMBIX
METOJIOB CHHTE3a T€TePOATOMHBIX COEAMHEHUHN TallOT€HHPOBAHWEM OOpa3yIOIMIUXCS
AllETUIICHOBBIX MOHO- U INBUHUJIITPOU3BO/IHBIX;

UCCIIEOBAHUE PEAKIMU TUAPUPOBAHUS AllETUIICHOBBIX AMUHOCIIHPTOB;

U3YUYEHUE TETEPOreHHO-KATAIUTHYECKON KOHICHCAIMU AllETUIEHOBBIX CIIUPTOB C
aMMHAaKOM B TPUCYTCTBUM MHOTOKOMIIOHEHTHBIX OKCHUJIHBIX KaTaJlu3aTOpOB,
MaTeMaTU4eCcKoe MOICIMPOBAHUE M OOCYK/IEHNE MEXaHU3MOB M3yUEHHBIX MPOIIECCOB;

M3bICKAaHUE TIyTeH TNPAKTUYECKOTO TIPUMEHEHHS B peaTbHbIX O00BEKTax
alleTUJICHOBBIX aMUHOB M COCAMHEHUNM Ha MX OCHOBE KaK OMOJIOTHYECKH aKTUBHBIX
COECIMHEHUM.

O0bexkTaMu HCCJIeI0BAHMS SIBIISIOTCA alleTUJIeH, (peHUIaeTusIeH, IepBUYHBIE,
BTOPUYHBIE U TPETUYHBIC AalCTHJICHOBBIC CIHUPTHI, Aall€TUJICHOBBIE aMUHOCIIUPTHI,
alleTUJICHOBBIE MOHO- W JMAaMUHBI (TIpOMaprujiaMUHbBI), AalleTUJIECHOBBIE JIHOJIBI,
rajoreHruapunel, Peakuum @asopckoro, Penme, ['punbspa-Mounua, 3aHameepa,
ANEKTPO(PHUIBHOTO MTPUCOCTUHEHUSI I HYKIICO(UITLHOTO 3aMEIIEHUS.

IIpeamer ucciie0BaHUSA SIBISETCS MPONAPTHIIOBBIA CIUPT, AUMETUIITUHUI-
KapOWHOJI, METHJIDTHIITUHIIIKAPOWHOJI, alleTHJICHOBBIE AUOJBI 1 aMUHOCITUPTHI Ha UX
ocHOBe. JluMeTwiiaMuH, JMATUJIAMUH, THNECPUIUH, MOPQOIHH, OpoM u XJIOp,
KaTaJau3aTopbl COCTABAMH: HHUKEIb-XPOM-AIIOMUHUEBBIE W ATIOMHUHUN-HUKEIEBbHIC
KaTaJIn3aTOPhl KaTAIU3aTOPhI ¥ UX (DTOPUPOBAHHBIE MPOU3BOTHEIE.
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Meroasl wucciaenoBanus. B guccepraniMoHHONM — paboTe  MCIOJIB30BAHBI
TOMOTEHHBIM M TETEPOreHHBIN KaTajau3, METOIbl EPETOHKU, PEKTU(UKAIIMH, CYIIKH,
GuIbTpOBaHMS, TUAPOIU3, IKCTpPaAKLHUsA, Cerapanus, CHeKTpockonuu. KBaHTOBO-
XUMUYECKUA M DIIEMEHTHBIM aHanu3, Xpomartorpadus, OUOJIOTHYEecKHue U (PUBUKO-
XUMHAYECKUE METO/IbI AaHATU3A.

Hay4nasi HOBU3HA MCCJICIOBAHUA:

HAa OCHOBE peakiui areTrwieHa U (eHwIalneTuieHa ¢ KapOOHWIbHBIMU
COeIMHEHHsIMU 10 peakuusaMm PaBopckoro, Pemnme u 3aHaMeepa CHHTE3MPOBAaHbI
NepBUYHBIE, BTOpUYHbIE U TpeTUuuHble AC U COOTBETCTBYIOIINE UM JTUOJIBI;

BIIEPBBIC HAa OCHOBE pEakiuu apomMaTHueckux KeToHOB ¢ PCls cuHTe3upoBaHBbI
JUXJIOP TIOM3BOJHBIE apPOMATHYECKUX COCTUHEHU, KOTOphIE TPH 00pabOTKe 3TUIATOM
KaJIUsg CUHTE3UPOBAHBI /-3aMEIICHHbIE apOMAaTHYECKUE alleTUICHOBBIE COCIMHEHNUS,

peakiend 3IeKTpOUIBHOTO0 MPUCOCIUHEHUSI TaJOr€HOB 110 TPOWHOWU CBSI3U
CUHTE3UPOBAaHHBIX OCHOBaHMN MaHHMXa OBUIM MOJyY€Hbl HOBBIE TPAHC-JAUTaJIOIeH-
IPOU3BOAHBIC, OMPEICIICEHO O0pa3oBaHUE NEPrajoreHUJ0B IpPU TaJOreHUPOBAHUU
AUETUICHOBBIX AMUHOB,;

BBISIBJICHBI IIEPETPYNIMUPOBKM W  OKHUCIUTEIBHOE COYETAHHWE IOJYYEHHBIX
BUHUJIALIETUIICHOBBIX KapOUHOJIOB;

JOKa3aHO, YTO JUTAJIOTCHIPOU3BOJIHBIE  CHHTE3UPOBAHHBIX  ATUIIEHOBBIX
KapOMHOJIOB JIETKO MPETEepHEeBAIOT JETUAPATalUIo, IPUBOJAIIYI0 K JUBUHUII-
MIPOU3BOAHBIM JUTATIOUACOEPIKAIINX COCTUHEHUN;

BBISIBJICHO, UTO T€TEPOre€HHO-KAaTAIUTUYECKHE PEAKI[MU all€TUICHOBBIX CIUPTOB U
IMOJIOB C aMMHMAKOM MPOTEKAIOT B MPHUCYTCTBUU OKCHUIHBIX KaTajau3aTOpOB U MpHU
ATOM 00pa3yrOTCsl MUPUANHOBBIE OCHOBAHMS M MPOU3BOIHBIE MUPPOJIA;

MOKa3aHO, YTO CHHTE3UPOBAHHBIC AallETHJICHOBBIE AMHHOCIHUPTBHI, MOHO- H
TaMHHBI SABJISIIOTCS 3¢ HEeKTUBHBIMU JUraHgaMu pu o0Opa3oBaHUU
KOOPJIMHAIIMOHHBIX coenuHeHui ¢ nonamu meau (11) u sxenesa (III).

IIpakTH4yeckue pe3yabTaThl HCCJIEI0BAHUSA 3aKIFOYAIOTCS B CIEIYIOLIEM:

COEMHEHHE, MOTYYEHHOE 3aMEILIEHUEM JABYX TMJIPOKCHIIbHBIX Fpynn Ha xJjop 1-
(eHm1-3- I3 TaHOIAMUHONIPONIMH-1 TOJy4eHHOe Ha OCHOBE peakiuu MaHHHuXa u3
(eHmIaneTUIeHa W AUATAHOJIAMUHA, MPOSBISET BBICOKYIO AKTUBHOCTH IPOTHB
OHKOJIOTOYECKHUX 3a00JICBaHMI;

ompeseseHbl TePOUITUIHBIC CBOMCTBA YETBEPTUUHON TUXJIOPAMMOHHUEBON COJH
1-nunepuanHo-4-MeTUITEKCUH-2-0J1a-4 B TOCEBAX KYKYpPY3bl;

pa3paboTaHa METOAMKA MOJYYEHHUS! alE€TOKCH MPOU3BOJHBIX KaTATUTHUYECKUM
ANEKTPOPHUIBHBIM TPUCOECTUHEHNEM TAJIOTEHOB K allEeTUIICHOBBIM aMUHAM B PacTBOpE
YKCYCHOM KHUCIIOTHI;

YCTAHOBJICHO 3aMEIICHUE KOHEYHOI'O aleTWIEHOBOIO aroMa BOJOpOAAa Ha
raJIoreH y aleTUICHOBBIX aMUHOB Hapsly C raJJor€HUpOBAaHUEM TPOMHOM CBS3H;

onpeseneHbl  OaKTEpULIMIHBIE CBOWCTBA y CBOCAMHEHMH, TOJYyYEHHBIX
BBEJICHHEM raJOT€HOB B COCTAB ALIETHJIEHOBBIX aMHUHOB, Ha YTO MOJYyYE€HO aBTOPCKOE
CBUJIETENBCTBO;

pa3paboTaHbl cIOcOObI MOMYYEHHs] MUPUAUHOBBIX OCHOBAaHUI M MPOU3BOIHBIX
MMppOoJIa HA OCHOBE T'€TEPOr€HHO-KATATUTUYECKUX PEAKLIUN alleTUICHOBBIX CIIUPTOB C
aMMHAKOM B IPUCYTCTBUU MHOTOKOMITOHEHTHBIX OKCHJIHBIX KaTaJIN3aTOPOB;
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JlocToBepHOCTL pe3yJbTaTOB HCCAeA0BaHUM. Pe3ynprarel NpOBEAECHHBIX
UCcCIeq0BaHn MaTeMaTnuecku MoaenupoBanbl naketoM STAT 7,0 mporpammer Hyper
Chem Activation, YKCTOTa CHHTE3UPOBAHHBIX COCJUHEHUN ONpeleseHa Ha
xpomarorpade Xpom-4 U 000CHOBaHA COBPEMEHHBIMU (PUIUKO-XUMUYECKUMU
METOJIaMH aHaJIM3a, a CTPYyKTypbl gokazansl HWK-, I[IMP-, SAMP- u wmacc-
CIEKTpOCKonmuuecku Ha npudopax Tesla BS 567A (100MI '), Specord IR-75 u Varian
SAMP 100, 200, 400 mri, cocTaB Mo 3JIEMEHTOMY aHAJIU3Y, a AJIEKTPOHHOE CTPOCHUE U
KBaHTOBO-XMMHUYECKHE BEIIMYMHBI UcclieoBanbl o mporpamme ACDFREE12.

Hayynass u mnpakTudeckass 3HAYUMOCTh Pe3yJbTATOB HCCJIeI0BAHMS.
Hayynas  3HauMMOCTh  pe3yJIbTaTOB  MCCIENOBAaHUA  SIBISIIOTCS  HAYYHBIM
HCTOJIKOBAaHUEM CIIOCOOOB TMOJYYEHUS alETUIIEHOBBIX CIHUPTOB, AMUHOCIHPTOB U
raJIOTEHIPOU3BOJIHBIX, MUPUAMHOBBIX OCHOBAaHUW, MOJ0OPOM pacTBOpPUTENEH U
AKTUBHBIX KAaTaJIN3aTOPOB, JABJICHHUS, TEMIEPATYPHI U MPOJIOLKUTEILHOCTH IIpoLiecca,
JEMCTBUEM CTPOEHUS HaualbHBIX PEAareéHTOB Ha BBIXOJ IPOAYKTOB peakiuu, (a3oBoe
PacIoJIOKEHUE PATUKAIIOB.

[IpakTHuecKkasi 3HAUMMOCTh HaYYHBIX UCCIEAOBAHUN 3aKJIFOYAETCS B MTOTYYECHHUH
HOBBIX COEIMHEHUH, PsIi KOTOPBIX MPOSBISIM CTUMYJIUPYIOLIEE WM TepOUIMIHOE
NEUCTBUE HA PACTCHUS XJIOMYATHUK U KyKypy3a. Hanmpumep, ranoreHoHueBast coyb 4-
NUNIEPUAMHOOYTUH-2-0J1a-1 MOBBIMIAET YPOXKAHHOCTh KyKYpy3bl Ha 3,4 u HyTa Ha 2,8
r/Ta U MpU TOM 3KOHOMMYecKas 3(pdekTuBHOCTh cocTaBuger 3,0 u 3,5 MUUIMOHA
CyMOB Ha T€KTap COOTBETCTBEHHO. KpoMe »7Toro mnpeaiokeHo HCIoIb30BaTh
CUHTE3UPOBAHHbIE NPOAYKTHI B KAyeCTBE WHIUOMTOPOB KOPPO3UMM CTald B
CEPOBOJOPOAHOM cpeie.

BHenpenue pe3yabTaToB HMcciaenoBanusi. Ha  ocHOBe  pe3ynbTaros,
MOJIYYEHHBIX MO CHHTE3y M M3YUYEHHMIO CBOMCTB allETUJICHOBBIX CIHUPTOB M HX
MIPOU3BOAHBIX:

nosyded marteHt (Ne IAP05066, 21.07.2015 r.) Pecnybnuku Y30ekuctan Ha
crocod CcHHTe3a aleTWJIEHOBBIX CHUPTOB. B pesynbrare naér BO3MOXKHOCTH
3HAYUTEIBHO YBEJIMUYHUTH BBIXO/l AlIETHUIICHOBBIX CIIUPTOB;

MOJIYYCHHBIE BBICOKOA(D(PEKTUBHBIC HHTUOWUTOPHI BHEAPEHBI B HEUTPaTbHOMN
cpeae npennpuaru AO “OnektpokumésaBon” (cnpaBka AO “OnekTpokuMé3aBoj
Neo 55 ot 29 suBaps 2019 rona). B pe3ynbraTe Aa€T BO3MOKHOCTH YBEIUYEHUE CPOKA
CIIy>KObl METAJUIMYECKUX YCTPOICTB, UCIIOJIb3YEMBIX B HENTpaIbHOU Cpefe.

CUHTE3UPOBAHHBIE AMUHOCHUPTBL M HMX YETBEPTUYHBIE COJIM HUHTUOUTOPHI
OpPOTUB OHMOJOTMYECKON KOPPO3UM METAJUIMYECKOro oOOpyJoBaHusi HedTe- U raszo
nepepadaThIBAIOIUX MPEANPUATUA TPOUUIM HUCHBITAHUS B BOAOPOI CYyJIb()UIAHON
cpene  nabopaTopuu  MOPEANPUSTHU  3aKPHITOTO  aKIMOHEPHOTO  OOLIECTBa
“OnexkTpoxum3aBofa” W PEKOMEHIOBaHbl K MNPoU3BOACTBY (cmpaBka 3A0
“OnextpoxumiaBona” Ne 56 ot 29 suBapsa 2019 roma). B pesynbrare AOCTUTHYTHI
BbiCOKHE (94%) MPOTUBOKOPPO3UMOHHBIC 3AIMUTHI 000PYIOBAaHUM, MCIOJB3YyEeMBIX B
CEPOBOJOPOAHBIX CPEaX.

AnpoGanus pe3yabTaTOB HCCJIeI0BaHUsl. Pe3ynbrarel HcCIeqOBaHUI
JOJI0’KEHBI U 00CYKJIEHBI HAa 32 HAYYHO—TIPAKTHUECKUX KOH(PEPEHLUAX, B TOM uncie 6
MEXIYHApOAHBIX U 26 pecryOIuKaHCKHX.
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Ony0MKOBAHHOCTL Pe3yJbTaTOB HccJaenoBaHus. [lo Teme mauccepraruu
onyOnukoBaHo 54 Hay4dHbIX paboT; w3 HuUX 1 ydebHOe mocobuwe, 1 mareHrt, 1
MoHorpadusi, 14 HayuyHweix crtarei, B Tom uucie 10 B pecnyOnukaHckux u 4
3apyOeKHBIX KypHanax, pekomeHaoBaHHbIXx BAK PVY3 k ony0iMKoBaHUIO OCHOBHBIX
PE3yIbTAaTOB TOKTOPCKOM auccepranuu (DSC).

CTpykTypa u 00beM auccepTranuu. J{uccepranys COCTOUT U3 BBEACHHUS, TISTH
IJIaB, BBIBOJIOB, CIHMCKA MCIOJIb30BAaHHOW JuTeparypbl W npuiokeHus. OObEM
nuccepranuu coctasisieT 191 crpanuny.

OCHOBHOE COIEP KXAHUE IUCCEPTALINU

Bo BBegeHMH 00OCHOBaHBI AKTYaJbHOCTh M 1I€JI€COO0OPA3HOCTh UCCIEIOBAHMUS,
€ro eI U 3a/Jayd, OXapaKTepH30BaHbl OO0BEKTHI U npeameTsl. llokazaHo
COOTBETCTBUE MCCIICIOBAaHMS OCHOBHBIM HAIpPaBJICHUSAM pPa3BUTHS HAyKu U
TEXHOJIOTUH, W3JI0)KEHAa Hay4dHas HOBU3HA W NPAKTUYECKHE PE3YyJbTaThbl, OLCHEHA
Hay4dHas M IPAaKTHYECKas 3HAYMMOCTb, BHEIPEHHME IIOJYYEHHBIX pE3YyJbTaTOB B
IOPaKTUKY, NpuBeaeHa uHpopManus 00 OmyONIMKOBaHHBIX paboTax M CTPYKType
JUCCEPTALHH.

B nepBoii rnaBe guccepranuu «O HEKOTOPBbIX OCOOCHHOCTSIX CHHTE3a W
CBONCTB AaLETWICHOBBIX COCIMHEHHID> NPHUBEACHBI JINTEPATYpHbIE MaTepHabl: -
OXBAaTBIBAIOIINE METOJIbI CUHTE3A alleTHJIEHOBBIX CIIMPTOB HA OCHOBE ALIETHJIEHA U €r0
MPOU3BOAHBIX; - HM3YyYEHbl XMMHUYECKHME CBOWCTBA alETUJIICHOBBIX COEAMHEHHM, B
YaCTHOCTH, NPHUCOCIUHEHUEM TaJIOT€HOB II0 KpaTHOW CBA3M M HEKOTOpPbIE
reTepOreHHO-KaTAIUTUYECKHUE MPEBPALCHUS.

Bo Bropon riuaBe auccepranuum «CHHTE3 H HCCJIeI0BAHHE CBOMCTB
alleTUJIEHOBBIX CINMPTOB, AMHHOCIHHUPTOB W AaMHHOB, a TaKiKe NPOAYKTOB,
MOJIYYeHHBIX HAa MX OCHOBE» OCBEIIEHBI pe3ysbTarbl cuHTe3a AC, aMUHOCIHMPTOB
AAC, aneTuaeHOBBIX MOHO- M JMaMUHOB. M3BECTHO, UTO alleTWJICHOBBI BOJOPO] B
cuHTe3upoBaHHBIX AC o00yagaeT JOCTaTOYHOM KHUCIOTHOCTBIO U TOITOMY MOXKET
oOMEeHUBaTbC Ha HMOHBI MeTaioB. [lpu 3TOM mosyyaroluecss MPOMEXYTOUHBIE
METaJUIOOPraHUYECKUE COEIMHEHHs Jaliee JIETKO pearupyroT C  CHCTEMOU
napadopmMalibIeru1-BTOPUYHbIN aMHUH 0 peakunu MaHHuXa.

Cunmes ayemuneHo8blX CnuUpmoa

B pesynbraTe B3auMMOAEWUCTBHUS KapOOHUIBHBIX COEAMHEHUN C aleTHUICHOM
nonydeHbl cooTBercTByronme AC wu aneruneHoBble auodibl  (AJ]). Ilepwie
NPEICTaBUTENIM AlETUIICHOBBIX CHUPTOB — MPOMHUH-2-0J1-1 — mponaprusioBblii coupT
(IIC) u Oyrun-2-auon-1,4 6bUIM CHHTE3MPOBaHBI Mo peakuuu Permme mpu 70-100°C
B3aUMOJIeCcTBUEM arleTuieHa u (dopmanpiaeruga ¢ Beixogamu 384 u 32,8%
COOTBETCTBEHHO C MCIOJIb30BAaHMEM HOBOI'O KaTalll3aTopa, MOJIYYEHHOTO Ha OCHOBE
MECTHOTO CBIphS M uMeromiero cocras (macc:%): Al,O3 -10,34; Fe,05; -10,61; CaO-
1,06; MgO-2,37; TiO -0,44; Mn,05;Si10,-46,65; 12,6-CuO.

Bropuunsle n TpetnuHbix AC Xxopomwe pe3yiabTaThl 1aj0 B3aWUMOJECHCTBHE
aueTWIeHa C aleTOHOM, METHJIATWIKETOHOM U H30-MaciSIHbIM —albJETUIOM B
MPUCYTCTBUM NopoikooopasHoro KOH:
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0 R’ R R’
HC=CH + R—C—R — » R—(::—CECH + R—C:I—CEC—(:Z—R,
OH OH OH
-1V V-VIII
rxe, R=R'=-H (I,V); R=R'=-CHj (II,VI); R=-CHg, R'=-C,Hs (IIl, V1I);
R=-H, R'=-CH(CH3); (IV, VIII).

Jlns cunTe3a BUHUIAUETWICHOBBIX cnupToB (BAC) B KkauecTBe HMCXOJHOIO
KOMIIOHEHTa OBLJI MCIOJIb30BaH KPOTOHOBBIM alIbJIETHA, KOTOPBIA [0 pEaKUuu
['punbsipa—Honuya nelicTBueM areTwieHa Wid (eHWIaneTuiIeHa ObLT TPEBpPAICH B
cootBercTByOmKe BAC B cpene nu3tuinoBoro 3gupa:

C,oHsMgBr
RC=CH + H3CCH:CHCHOW RCEC(llHCH:CHCHg,
H>,O OMgBr

RC=CCHCH=CHCH; + Mg(OH)Br,

I
OH IX-X
rae, R=-H wm - CgHs.

BrisBiieno, uro nomydeHHbI cnupT X npu KUIsideHUH ¢ METUIIATOM Kallvs B
pacTBOpe MeTaHoJIa reperpynmnuposbiBaeTcs B XII:

KOC,Hs
C=CCHCH=CHCH C=CCH=CHCHCH

OH x| pdl! OH

OOpa3oBaHue aHHOTO MPOAYKTa OOBSCHSAETCA AJUIMIBHON MeperpyniupoBKON
corimacHo SN1 3ameneHust:

i

C _

/" _CHs

C=CCHCH=CHCH; ——> c=c-c” & —
. H
OH H "o
— ®7CECCH:CHC|ZHCH3 |L
OH

Ha ocHoBe (heHumnaneTuneHa B yCJIOBUSIX PEAKIMU 3aHaMeepa ObUTH TOJIYYCHBI
dbenmmameménnnie AC.

I'excen-4-un-1-o011-3, MOTYyYEHHBIM Ha OCHOBE OTXOJa MPOU3BOACTBA YKCYCHOI'O
anpAerujia U KPOTOHOBOTO albJETH/IA, MPETEPIECBAET OKUCIUTEIBLHOE COYETaHUE B
MIPUCYTCTBUU OJIHOXJIOPUCTON MEJIU U KUCIOPOJa BO3/lyXa:

[O]
CH3CH=CHCH(OH)C= CH——~—» CH3CH=CHCH(OH)C= CC= CCH(OH)CH=CHCH;

X 2 XVII
\ . .
- H,0 " CH3CH(OH)CH=CHC=CC=CCH=CHCH(OH)CHjs
XVII
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c oOpa3zoBaHHEM ABYX MPOAYKTOB: aojekanueH-2,10-auun-5,7-1uomna-4,9 ¢ BexomoM
58% wu nonexkamuen-3,9-nmuuH-5,7-quona-2,11 ¢ Beixogom 32%, KOTOpBIE PE3KO
OTIIMYAIOTCS II0 WX TEMIlepaTypaM IUIaBJACHUSA, YTO HAIVISIJHO JEMOHCTPUPYET
YMECTHOCTb IEPErPYITUPOBKH JJO MOMEHTA OKHUCICHUS MOJICKYJIbl BUHUJIKAPOWHOJIA.
Cunmes ayemuieHo8bIX AMUHOCRUPMOG

Konnencaruto AC ¢ 3KBUMOJISIPHBIMH KOJIMYECTBAMHU MapadopMa ¥ BTOPUIHOTO
aMHHa MPOBOJWIM B Cpelie N-IAHOKCaHa B MPUCYTCTBMHM KaTaimu3zatopoB Cu,Cl, wmmu
Cu(CH3COO),. B pe3yabTaTe JaHHOM peakIiuy MOaydeHbl cooTBeTcTBYOmMKe AAC 110
CXEME:

RR'C(OH)C=CH + CH,0 + HN(R), ——» RR'C(OH)C=CCH,N(R),
-1V ~HO XX-XXXVII

Cunresnpoano 14 AAC, u3 Hux 4 ABIISIIOTCS HOBBIMU, BBIXOJbI KOTOPBIX HAXOASATCS B
npenenax 48-67%. Ha mpumepe cuHTE3a S-MUANIEPUIUHO-2-METHUITNICHTHH-3-0J1a-2
(XXVI) B mpucyrctBun Cu,Cl, uccnenoBana kuHeTHKa amMuHOMETHIIMpOoBaHusS AC.
Oueprus aktuBaimu (E) nannol peakiuu coctaiusier 3,25 kJ[>k/MoJib, UTO yKa3bIBaeT
Ha BBICOKYIO 3(PEKTUBHOCTHh HCIIOJIB30BAHHOTO Kartaiu3aropa. [IpemsoxkeHo, 4to
aMuHOMeTHIHpoBaHue AC NpOTEKAET MO CIEAYIOIIEMY MEXaHU3MY:

CH,0O + HNR') ——> R''NCH,0OH
R''NCH,OH + R-C=CH Cc=C + R +
—> R-C=C-CH,NR',.

Konpencamuio auMmermmdTHHIIKapOMHONMa ¢ N,N,N’,N’-TerpaMmeTriiMeTaH-
maamMuHOM,  N,N,N’ N’-TeTpa’sTuiMeTaHAMaMHUHOM,  JUIHUICPUINH-1-MIMETaHOM,
auMophoTMHOMETaHOM  (TTOJYYCHHBIX B3aWMOJICUCTBHEM mapadopManbaeruia ¢
COOTBETCTBYIOIIIMMHU BTOPUYHBIMM aMHUHAMHU B CpeJie AMOKCaHA) MPOBOJUIN B CpPEJe
Tomyona mpu 98-100°C B Teuenun 8 yacoB. Peakuus mpoTekaeT o cxXeme:

CH3 CHy
HsC—C—C=CH + (R),N—CHy— N(R), —— HsC—C—C=C—CH,—N(R),.
| - HN(R)2 |
OH OH
XX-XXXVI

Cunmes ayemuneHO8bIX AMUHO8 (nponapeuramunos AA)
J1J1st O Ty4YeHus alleTUIICHOBBIX aMUHOB (A A) ObLTH MCITOIH30BaHbI JIBA METO/IA!

a) oOpatHast peakuusi PaBOpPCKOro, T.€. pazyiokeHue cuHTe3upoBaHHbIX AAC 1o
CXeMe:

(R),NCH,C=CC(OH)RR——>(R);,N—CH,—C=CH+ RR'C=0,
XXXVIII-XLI
rie (R)2=-(CHjs), (XXXVIHI); -(C2Hs)2 (XXXIX)
-(CH2)5- (XL), -(CHZ)O(CHZ)Z- (XL')

Peakuust mporekaer B Teuenue 1-4 wyacoB mpu 120-130°C. Beixoast AA
JOCTAaTOYHO BBICOKHME U AOXOIAT 10 78%. Paccuntannble 3HaueHHsI E cOOTBETCTBEHHO
paBubel 1,06 u 6,49 xJI>x/MOJb, YTO yKa3blBaeT Ha MPOTEKaHHE B OOOUX ClIydasx
Ipolecca pasioskeHue yepe3 o0pa3oBaHKe aIKOTOJIATOB 10 MexaHu3My Syl.
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0) mpeBpalleHHEe paHee MOJTYYCHHBIX 3aMEIIEHHBIX (PEHWIALETHICHOB COTJIACHO
YPaBHEHHS:

2C,Hs0K
R CCl,—CHz————— R C=CH + 2KC(ClI,
- Ora”on

XLII-XLV
R=-CHg (XLII); -OCHz (XLIII); -Cl (XLIV); -N(CHs), (XLV).

CuntesupoBannbie coenuHeHuss XLII-XLV nmo peakiiun MaHHiXa B IpUCYTCTBUU
Katanuzaropa xjopucroit meau (l) neiictBuem napbl napa@opM+BTOPUYHBIN aMUH
IPEBPALIEHBI B COOTBETCTBYIOIINE TPONAPTUIAMHHBI 10 CXEME:

R@ C=CH + CH,0 + HN(R) —» R@CE C—CH,N(R),,
-H,0

XXXV-XXXVII XLVI-LVII

rae, R =-H (XLVI-XLIX), -CH; (L-LII), OCH; (LIII-LV), - C1 (LVI), - N(CHs), (LVII);

- N(R),= - numeTuinaMuHo, - AMITHIAMHHO, TUIEPUINHO MU -MOP(OIMHOT PYIIIIHL.
Paccuntannoe 3Hauenue E, oOpazoBanus l-nunepuanHo-3-GeHUIIponHa-2,
coctapisieT 5,7 kJ[>k/MOIb.

Cunmes ayemuneHoebix OUAMUHOS
AuerwieHoBeie auamubbl  (AJIA) Tuna 1,4-Ouc-/au(amubo)/-0yTUHBI-2 B
OCHOBHOM TIOJIyY€HBI IO peakiuuy MaHHuXa B3auMOJAECHCTBUEM CUHTE3UPOBAHHBIX AA
¢ mapa)opMOM ¥ BTOPHUYHBIMH aMUHAMU B TIpUCyTCTBHH Katamu3atopa Cu,Cly:
(RNCH,C=CH + CHzO + HN(R);—7-5> (RIZNCH,C=CCHAN(R),
LVI-LXI

(R)2=-(CHg) (LVII1); -(CoHs) (LIX);

[IprueM Bo Bcex ciiydasix peakiius JIETKO MPOTEKAeT B cpelie n-auokcana npu 90-
95°C u npomomkuTensHOCTH 4-6 Yac., a Beixoabl AJIA mipu atom gocturarot 70-90 %.
N3yuanach Takxke BO3MOXKHOCTh CHHTE3a TaKuX JHAMUHOB 10 Metony Pemme
HETOCPEJACTBEHHO W3 CaMOro aimeTwieHa M0 peakuun MaHHMXa B TPUCYTCTBUH
OJIHOXJIOPUCTOU MeH B KauecTBe kataim3zaTopa npu 80-100°C u npoaoKUTEIbHOCTH
peakuu 110 4 yacoB. O1HAKO, MOKA3aHO, YTO MIPU ATOM HAPSIAY C COOTBETCTBYIOIINMU
AJIA oGpa3syrotcs enie Apyrue BemecTna:

HC=CH + CH,0 + HN(R),—/ (R);NCH,C=CH + (R);NCH,;N(R), +

+ (R);NCH,C=CCH,N(R), + (R),NCH,CH=CHN(R),

Paccuntano 3nauenme E (5,13 kJ[>k/MOJB), 94TO COOTBETCTBYET 3HAYCHUSM
pPeaKIMii TUHITMYHOTO HYKJICO(PMIBHOTO 3aMEIICHHUS.

Hns Bcex cunte3upoBanHbix AC, AAC, AA u AJIA onpeneneHsl 31€MEHTHBIN
COCTaB, IMOKa3aTeNu MPEJIOMJICHUS, IJIOTHOCTH, TEeMIEpaTypbl KUIMECHUS WIH
IJIABJICHUS], @ UX CTPYKTYPBI yCcTaHOBIIEHBI 110 AaHHbIM UK-, SIMP- u [IMP-cniekTpos.

B Tperneii rnase aucceprauum «HcciaegoBaHue CBOMCTB ALETHJICHOBBIX
COCIMHEHMI»  M3JI0)KEHbl  OCHOBHBIE  PE3YyJIbTaThl  HCCIECIOBAHUS  CBOWMCTB
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CUHTE3UPOBAHHBIX AIIETWJICHOBBIX COSIUHEHUH, T.€. JIEKTPODUIHLHOE PUCOSTUHEHNE
rasioreHoB 1o C=C cBs3u AC, AAC, nponaprujiaMuHoB u 1,4-1uaMuHOOYTHHOB

T'anozenuposanue ayemuieHogvlx CNUpmos
a) bpomupoBanne JIMOK B ykcycHON WM XJOPUCTOBOAOPOJHOM KHCIIOTaX
NPOTEKAaeT CTepeocnenuPrUuHo W TMPUBOAUT MPEUMYIIECTBEHHO K 0Opa30BaHUIO
TpaHC-TUOPOMBUHWI ~ JUMETUIIKApOMHOMA, (POTOXMMUYECKOE OpOMHpPOBAHHE B
OCHOBHOM IPUBOJUT K LHUC-U30MEPY, & B KUCIOW CPENE YAACTCA MOJYYUTh TOJBKO

TPaHC-U30MCPbI:
CHy CHyBr Br CH,
CHy—C—C=CH2Y s cH, 6= HRONA, ey & c=car

OH OH OH
+ (;,H3Br
\ B2 H" | cH,—C—¢=cH

CI)H ér

B cBsa3u ¢ stum ranorenupoBanue JIMOK u MO3K npoBoamnaum B BOJIHOM
pactBope cossiHoM kuciotel (0,01H):

CHs CH; X
R—C—C=CH + X, —»R—cl:—c:clz—H,

OH OH X

H-111 LXI-LXV

rae, R=-CHj, -C,H;; X=-Cl, -Br.

0) IIpoBeneno OpomMupoBaHKe U XJOpUpOBaHUE cUHTE3UpoBaHHBIX apui AC B cpene
CCly ipu 0-30°C 1 mosry4eHsl COOTBETCTBYIOLIME LUC- M TPAHC- TUTAJIOTEHTUIPUHBI C
BbIXxOogaMu 68-80%, X cTpoeHus 1oKka3aHo Ha ocHOBE JaHHBIX AMP u MK-cnekTpos:

QCECC(OH)RR' + Xy ——> QCX:CXC(OH)RR'

XI1-XVI LXVI-LXXV

Fa]lOZQHI’ZPOMS’GOaHble apomamu4ecKux OUBUHUNIOBLIX COCOUHEHUU

Ha ocroBe AAC (XII-XVI) 06paboTkoii c1abbiM paCTBOPOM CEPHOM KHUCIOTHI
(0,5%) OblIM  CHHTE3UPOBAHBI  COOTBETCTBYIOIIME  JIUTAJIOTE€H3aMEIICHHbBIE
JTUBUHUJIOBBIC IPOU3BOIHBIC:

X
H |
@—CX:CXC(OH)RR' —o” cl::C—(|3:CHR,
-2
X R
LXIV-LXIX LXXVI-LXXXI

Besze, R=-CHs, R'=-H (LXXVI), -CH; (LXXVII), -C3H, (LXXVII), -CsH;; (LXXIX);
R=-CHs, R'=-H (LXXX), -CH; (LXXXI); X=-Cl, -Br.

YcTaHoBIeHO, 4TO TpaHc-1,2-auranoreHnpon3BoIHbIE NIOABEPTatoOTCs
Neruaparanuyd, a WX LOUAC-NPOM3BOAHBIE HE  IPETEPIECBAIOT  W3MEHEHUS.
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NHauBuyalbHOCTh U CTPOEHUE TMOJTYYECHHBIX COCAMHEHUN yYCTAHOBJIEHBI HAa OCHOBE
nanabiX [KX u UK-cniekTpos.
T'anocenuposanue sununayemunernogvix cnupmos (BAC)
UccnegoBano rainoreHupoBaHue cuHTe3nupoBaHHoro BAC Ha  ocHOBe
KPOTOHOBOTO  allbJIeTH/Ia M TPH OTOM  00pa3yroTCs  COOTBETCTBYIOYIOIIHE
TETPaOPOMIIPOU3BOIHBIC BHUHUJIOBBIX KapOMHOJIOB, KOTOPhIE B TEUCHHH PEAKIIUU
IpPETEPIEBAIOT  IMEPErPYNIUPOBKY H  OOpa3ylOT COOTBETCTBYIOIIUE  HM30MEPHI
CeHgBMOZ
CH3CH=CHCH(OH)C=CH + 2Br, —— BrCH=CBrCH(OH)CHBrCHBrCH; +
LXXXII
+ CH3CH(OH)CHBrCHBrCBr=CHBr
LXXXIII
T'anocenuposanue ayemunenobix AMUHOCRUPMOS
[Ipoeneno B3aumogeictBun AAC (XX-XXXII) B cpene pacTBopuTenel TakuX

KakK AUATHIOBBIN 3¢up, aneroH, CCly, 6eH3011 ¢ TaJIoreHaMHu (XJI0pOM U OPOMOM) MpH
0-10°C wu nmokazaHo, 4YTO TP OTOM  OOpa3ylOTCs  COOTBETCTBYIOLIUE
raJIONJJAMMOHHUEBBIE COJIU COTJIACHO CXEMBI:

(R)2NCH,C=CC(OH)R'R™™+ X; —— [(R),N*XCH,C=CC(OH)R'R"]- X",
XX-XXXII LXXXIV-XCIV
rae, X= -Br, -ClL.

[Ipucoenunenue ranoredoB mo C=C CBA3M He NPOMCXOAUT, a BCJIEACTBHE Sp°
ruOpuan3ali aToMa a30Ta HECBSI3aHHOTO JBYX 3JIEKTPOHHOTO O0Jiaka MPOUCXOIUT
MEPEeKphIBAHUE C OpHUEHTaIMell B mpocTpaHcTBe. Kpome TOro, B MOJIeKyJie TaJoreHoB
UMEET MECTO JOTIOJIHUTEIHHOE T-CBSA3BIBAHUE, BO3HUKAIOIIEE 32 CUET HEMOJICICHHON
ANIEKTPOHHOM Mapbl OAHOrO aromMa U cBoOogHoW 3- u 4d-opOutanu apyroro, B
pe3yNbTaTe Yero MPOUCXOIUT NEPEeKPhIBAHNE HETIOACIEHHBIX JIEKTPOHHBIX Map aToMa
a30Ta C raJoreHOM:
RR'NCH,C=CH +X; — & [R.R'T\'CH:CE C‘Hj|-}£' E—

ﬂ BEkEs

X
|

— = |iRR'T\_CH3CE CHj| 307
&

B3aumogeiictBue AAC ¢ 3KBUMOJISIpHBIM KoJInuecTBOM razoodpasHoro HCI B
pacTBOpE aleToHa MPUBOAUT K COOTBETCTBYIOIIUM THAPOXIOPHIAM.

XX, XXI, + HCl—— [(R),N*HCH,C=CC(OH)R'R™"]- CI
XXV, XXVI,
XXVIHLXXXI KCV-C
Ucnons3yss mporpammy Hyper Chem BbISICHEHA 5JIEKTPOOTPHUIATEILHOCTD
MOJICKYJIbl M TIOKa3aHoO, 4YTO a30T, wuMmewmui 3apsan -0,255, cnocoOcTByeT
HpHCO@I[I/IHeHI/IIO TaJIOT€HOB I10 €I'0 HCITOACJICHHBIM SHCKTPOHHBIM Imapam.
qCTBCpTI/I‘-IHaﬂ JUraaiongaMmMoOHHuEBass COJIb OI[HOBpeMeHHO BBITIOJIHSACT pOJ'H)
KaTaHI/ISaTOpa, CHOCO6CTB}’IOH.I€FO COHBBOHI/ISY rajorcHa B TpI/IFaJIOFeHI/II[ HOH —
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noteHIuansHoMy  anmektpobmry: =N, .Br...Br*...Br oGmanmaromieir  Oosbliei
YCTOWYMBOCTIO,  oOpa3ytouierocs  m-komruiekca  Mexay C=C  cBmu ¢
NOJIAPU30BAHHBIMU HOHAMHM TaJIOTEHOB, KPOME TOTO BBIXOJbl OOpa3yIOLIUXCs
POJIYKTOB 3aBUCAT KaK OT TUMNA (PYHKIIMOHAIBHBIX TPYMI, TaK U UX PACIIOJIOKEHUS
OTHOCHUTENBHO KPATHOM CBSI3HU.

IIpu ranorenupoBann AAC B BHJIE OCHOBAHHMI B Cpele JIEASHOW YKCYCHOU
KHCJIOTBI MOJy4E€HbI TPAHC-IUTATIOUINPOU3BOAHBIE, @ TAKKE MPOAYKThI CMEIIAHHOTO
(compsKEHHOTO) MPUCOSAVMHEHHUS TajJOTeHOB M alleTaT aHWOHA - TrajoujalleTaTHbIE
MPOU3BOJIHBIE:

X
|
(RINCH,C=CCOHRR™] + Xz ZHIEOOH oy NCH,C=CCOH)RR™ +
[ |
XX-XXXII X X
CHCXXIV 4 (RENCH,C=CC(OHIR R
OCOCH;
CXXV-CXXXII

[locnenyromeil HeWTpanu3zauue pacTBopa TUAPOKApPOOHATOM HATPUSl MOJIYYECHBI
ceobomubie  ocHoBaHus CI-CXXIV u  amneTokcu3aMemeHHbIE MPOW3BOIHBIC
rasioreHruIpuHOB  CXXV-CXXXII. Bpxompl rajaoreHOmpOU3BOIHBIX COCIWHCHUN
3aBUCAT OT TEMIEPAaTyphl ¥ MPOJOJDKATEILHOCTH PEaKIUH, TPUYEM TIpU
XJIOPUPOBAHUM aMUHOCIIUPTOB BBIXOJIBI IIEJIEBBIX MPOAYKTOB OKA3aJIHCh 3HAYUTEIHHO
BBIIIIE, YeM B Clyyae X OpoMupoBaHus U coctaBisuid 58-70%. B Tex ke ycrnoBusx
OpOMITPOM3BOIHBIC AMUHOCIIHPTOB 00Pa30BaIMCh C OTHOCHTEIBHO HU3KUMU (48-56%0)
BBIXOJIAaMH U B TO € BpeMs aleTokcuzamernieHHbie rajouaruapuabl CXXV-CXXXI I
(Tabn.1) obpasyrorcst co crabmibHBIMU (28-52%) BBIXOJAMH OT TEOPETHYECKOTO.
[Tpo10KUTENEHOCT PEAKITUN COCTABIISIIO 2-3 4acoB. Y CTAHOBIIEHO, YTO MPUMEHEHHE
BOABl WJIM METAaHOJA TAaKXKe MPUBOAUT K CMEIIAHHBIM MPOJIYyKTaM, KaKk H MpHU
WCIIOIb30BAaHWM  YKCYCHOH  KHCJIOTBI, 4YTO  TOATBEpP)KJaeT  oOpa3oBaHUE
TJIOTCHTUIPUHOB AMHUHOKETOHOB:

¢Ha
O=C—0 X Il? X R
| |
[(R);N—CH,—C—C—C—R] __+*2HOH _ o N—CH,—C—C—C—R'
T ] - 2CH;COOH IR
O=(|3—O X OH O X OH
CHs CXXXIHI-CXXXIV

B nenom B3auMOAENCTBHE UCXOOHBIX PEAr€HTOB MOMUYMHSAECTCS KUHETUYECKOMY
YpaBHEHHIO BTOporo rmopsnka. HeoOxomumo mMOAYEpPKHYTh, YTO CKOPOCTh
rajjoreHupoBaHust AAC u ux XI' CyIIECTBEHHO 3aBUCUT OT aKLENTOPHBIX CBOMCTB
WCIIOJB30BaHHBIX pacTBopurener. llo-BuamMoMy, BHauane peakuud pPacTBOPUTEID
NOJIAPU3YET TalloreH, o0pa3dyss C HUM [EPeXOJHBbI KOMIUIEKC, 4YTO CO3J1aeT
OJlaronpuATHbIE yCIIOBUA I 3nekTpodunbHoil ataku 1mo C=C CBsSI3M KaTHOHOM
rajoreHa (X+).
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Tabmuia 1
ATIETOKCHITIPOU3BOIHBIC TAJIOUTHIAPUHOB aMUHOB

Ne HazBanue bpyrro- Beixon, | T. xum. °C/ n2D0 dio
COEIMHEHU I dopmyna % MM.pPT.CT
(wm
T.n.)

CXXV 1-/TusTrinaMuHo-3- C12H22NOsCl 52,0 105- 1,5405 | 1,0150
XJIOp-2-aleTOKCH-4- 106/12
METHIINIEHTEH-2-011-4

CXXVI 1-JTusTrnamuno-3- C13H2sNO3Cl 55,6 | 109- 1,5490 | 1,1210
XJIOp-2-aleTOKCU-4- 110/12
METHIITeKCeH-2-011-4

CXXVII 1-nmunepuauHoO-3- C13H22NOsCl 54,5 115- 1,5565 | 1,1395
XJIOp-2-aleTOKCH-4- 116/12
METHIIIICHTEH-2-011a-4

CXXVIIl | 1-nmunepuamaO-3- C14H24NO3CI 57,0 118- 1,5600 | 1,1405
XJIOp-2-aleTOKCU-4- 119/12
METHJITeKCUH-2-0J1a-4

CXXIX 1-/TusTrnamMuno-3- C12H22NO3Br 50,5 111- 1,5800 | 1,1280
OpoM-2-arieToKCH-4- 112/12
METHIINICHTEH-2-011-4

CXXX 1- TusTrnamuHo-3- C13H24NO3Br 52,0 114- 1,5905 | 1,1295
OpoMm-2-areTokcu-4- 115/12
METHIITeKCeH-2-011-4

CXXXI 1-TITunepuauno-3- C13H22NO3Br 51,8 | 120- 1,6105 | 1,1270
OpoM-2-arieTokcu-4- 121/12
METHIINICHTEH-2-011-4

CXXXII 1-TITunepuauno-3- C14H2aNO3Br 54,1 | 123- 1,6220 | 1,1290
OpoMm-2-areTokcu-4- 124/12

METHJITEKCUH-2-011-4

Peaknueii AAC c rajoreHamMu B pPacTBOPE YKCYCHOM KHCJIOTBI W HPHUCYTCTBHUH
KatanmuzaTopa xjopuctod wmeau (1) ObUIM  BBIIETIEHBI  COOTBETCTBYIOIINE
ALETOKCUITPOU3BOAHBIE MOHOT'AJIOI€HIIPOM3BOJHBIX AMUHOCIHMPTOB € BbhIXoAamu 18-
30%. Ilpu 3TOM C YBEIMYEHHEM MOJIBHOTO COOTHOLIeHUU rajgoreH: AAC=2:1 B
PEaKIMOHHOM cpelle  CTaHOBUTCS MpeoOsiafaromyM  oOpa30BaHUM  JTUTAIOU-
IPOM3BOIHBIX AMUHO- M KETOCIIUPTOB U MX BbIxox mpu 40°C B mpoMeXyTke BpeMeHH
1,5 waca cocraBuser oxono 68-70%. Takum oOpa3oMm OBUIO TMOJYYEHO JBa
TJIOTCHIPOU3BOIHBIX AMUHOKETOKApPOUHOIOB (Ta0I. 2).
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Tabmnuma 2

AMWHOKETOKapOUHOJIBI
Ne CrpykrypHas Gpopmysa coeMHCHUN HaszBanue u Boixon,% | T.xum. wim
6pyTTOo-hopmyna T.mn/°C
MM.PT.CT .
CXXXIII (H3C)2NCH2|C|Z—CCI2CH20H 1'(HHMGTHMMPLH0)'3’3' 38,5 123-124
o rHiEj}?fﬁ(}yTaH
CXXXIV : : 1-(munepuanHo)- 42 132-133
NCH2|C|3CBr2CH20H 3,3',Z[I/I6pOM'4-
o) TUAPOKCHOYTaH

Peakyuu nponapaunamunog c canocenamu
UccnenoBan CUHTE3 AUTAIOMJAMMOHMEBBIX COJIEH MpOMApruil  aMHUHOB,
0o0pa3yIoluxcsi MpU HUX B3aUMOACHCTBUU C DKBUMOJEKYJISIPHBIM KOJIUYECTBOM
rasioreHoB npu 10°C. B mnocneactBuum mo gaHHbiM Macc- u MK-criekTpoB ObL10
BBISICHEHO, YTO 3TH COCJIMHEHMs TPEJICTaBIAIOT COOON YETBEPTHUUHBIE aMMOHHUEBbHIE
colid, oOpa3yronimecss 3a CcYeT KOOpJAWHAIMK (KBAaTEPHU3AIMK) TaJIOT€HOB C
HEMOEIEHHOM mapoil aToMa a3oTa:

J’_
R—C=CCH;N(R), + Xy —— [R—C=CCH,XN(R);] X,

XLVI-XLIX CXXXV-CXXXIX
LVIH-LXI

rae R=-H;-N(R),= - aumeTniiaMuHo, - TUATUIAMHHO, - ITUIIEPUTAHO WITH
MopdoauHorpynmsl, X= -Br wm - Cl.

JIns1 BBIACHEHUS pa3jinuvid B CTPYKTYpPE UCXOIHBIX AlIETUJICHOBBIX AMUHOB U UX
aMMOHUEBBIX coJiel ObLT MpoBeeH aHanu3 ux MK-cnekTpoB 1 31EMEHTHOTO COCTaBa.
B xauectBe npumepa Ha puc.l u 2 npusenensl MK-criekTpsl 3- AMITUIAMUHONIPOIMHA-
1 1 ero TMOGPOMaMMOHUEBOW COJIH.

B HK-cnekTpax BceX CHHTE3MPOBAHHBIX JUXJIOP- M JAUOPOMaMMOHUEBBIX
YETBEPTUYHBIX COJIeH MHTEHCUBHOCTH IOJIOCH BaJIEHTHBIX KOJICOAHUM, CBOMCTBEHHOM
C=C npu 2200 cm?', ycunuBaercs, UTO  yKa3bIBa€T Ha  OTCYTCTBHUE
BHYTPUMOJIEKYJIIPHBIX ~ cBsizell. Hapsiny ¢ 3TUM  NepeKkpbhIBAOIIMECS IOJIOCHI
BaIEHTHBIX KoneOanmii komeunod =C-H cBasu mpu 3200 cm? Takke SBHO
Pa3pbIXJICHBI.

[lInpokue Tueyn BaleHTHBIX Kojebanwii mpu 3000-2200 cm™ mmmocTpupyroT
HaJU4KMe YETBEPTUYHOTO a3oTa. (s xkapOWHONOB Takke HAOIOMACTCS aHATOTUYHAs
KapTUHA, HO C IIPOSBICHUEM IPKUX BAJIICHTHBIX Konebanuii mpu 3600-3200 cm™ B Buje
y3koro nmyuka (Puc.la, 0).

[IpoBeneno xmnopupoBanue u OpomupoBanue coeauHeHudt XXXI-XXXIV,
XLVII-L, LI-LH, LIV-LVI, LVI-LVIII B Buae ux rugpoxjaopuioB, B IPUCYTCTBUU
karanusaTtopa xaopuctoit Mmeau (1) npu 25-35°C. Peakius npotekaeT 6€3 OCI0KHEHU
U B  KOPOTKMH  MpOMEXYyTOK  BpemeHu  (25-30 wMuH.) nOpuBoAsS K
JUTaJOTEHIIPOU3BOAHBIM AJUIMJIAMUHOB ¢ TEMUHAIBHBIM PACIOJIOKEHUEM TaJIOTEHOB B
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OTHOIIIEHUH KoHe4yHoro aroMa Bojopoja (CL-CLVII ¢ Beixogamu 60-66%). Hapsiny c
OCHOBHBIMH TIPOAYKTaMU TOOOYHO OOPa3yrOTCs TaloreH3aMelIeHHBIC alleTUIICHOBBIC
amunabl (CLVIII-CLXV) -C=C-X u (CLXVI-CLXXIII) -CX=CX; 3a cuer oOMeHa
aToMa BoJiopojJia Ha ranoreH. [locie HeWTpaiu3anmuu pacTBOpa BOAHBIM KapOOHATOM
Hatpus (0,01%) BbieIeHb CBOOOHBIE OCHOBAHUSA

H X
| ) Cu’ |
[H—C:C—CHz—g(R)z] Ck + X2 m) H—C:C|—CH2—N(R)2+
X CL-CLVI
]
+ X—C=C—CH,—-N(R), + X,C=C—CH,—N(R),.
CLVIII-CLXV CLXVI-CLXXIII

-N(R),=-mumeTniamMruHO, -TUITHIAMHHO, -TTUIIEPUINHO- WITH —
mopdomuHorpymsr, X=-Cl, -Br.

beuto BhISICHEHO, uTO 0O€3 KaTajnu3aTopa JaHHas peaklusl MPOTEKAeT 3a CYTKU H
BBIXO/IbI MPOYKTOB PEAKIIMHU CPABHUTEIBHO HU3ZKHE.

C uenp0 JanpHEMIIEr0 W3YYEHUS BIMSHUM 3aMECTUTEIEH HAa  peakluu
3IEKTPOOUIBHOTO TPUCOCINHEHHUS TaJOTCeHOB K HE3aMEIIEHHOMY, METHJI-, METOKCH-,
XJIOp- M JTUMETHJIAMHUH 3aMEIICHHBIM apHIAllCTUICHOBBIM MPOIAprui-aMUHaM OBLITH
IIPOBEJICHBI PEaKIMU XJopa U OpoMa ¢ MX THIPOXJIOPHIAAMHU B cpeje xjopodopma u
1ocJie HeWTpanu3auu pactBopa 2%- HBIM PacTBOPOM KapOoHAaTa HATPHs MOJYyYCHBI

CBOOO/THBIE OCHOBAHUSA I10 CXEME:
X

+ | +
[R@CECCHZM(R)z] +Cl” + X—> [R4©7C|=CCH2HN(R)21 «Cl”
X X
| ~
R4©7$=CCH2N(R)2,

X
CLXXIV-CLXXIX

rae R= - H, - CHj3, - H3C-O-, - Cl, -(CH3),N-; -N(R), = - tuMeTHIaMUHO, - THITHIAMHUHO,
- MoponmHO WK - munepuaAuHOTrpy sl X= - Cl, - Br.

Peaxyuu eanozenos c 1,4-6ymun-2-unouamunamu
HccnenoBaHo xjopupoBaHue W OpOMHUPOBAHHUE aleTUIICHOBBIX nuaMuHOB (IX-
XII) B BUJIe MX TUAPOXJIOPUIOB B cpejie xjaopodopMa M MPUCYTCTBUU KaTalu3aTopa
CuCl, mpu 25-30°C. TIlpm »>TOM OCHOBHBIMM HPOAYKTAMH  OKa3aJIKCh
nuranorennpousBoanbie  quaMuHOB (CCXXII-CCXXX) c¢ (E)-mpanc-ctpoeHnem
TaJIOTCHOB B MOJIEKYJIC:

X
® ® _ + |
[(RON—CH,—C=C—CHp=N(R); 1¢2CI" + X, —U 5 (R),N—CHp— C=C—CHy— N(R)
| | (Na,CO3) |
-2HclI, cu* CXC-CXCV

- N(R),= - 1tMeTHIIaMHIHO, - IUITUIAMHHO, - TIUTIEPHIUHO WX MOP(HOIHHO IPYIIIIHI;
- X = - xJ10p Wiu Opom.
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Puc.1. UK-cniektpsi 1-AudTrnamunomnponvna-2 (a) u ero AMOPOaMMOHHEBOU
cou (0).

B u4erBeproii riaBe auccepranum «Pa3auuHble CHHTE3bI Ha OCHOBeE
AlleTUJIEHOBBIX COeAMHEHMI W WX CBOMCTBAa» TPUBEICHBI JCTHApaTaIUs
AIETUICHOBBIX TJIMKOJICH, CHHTE3 aMHUHOJIMCHOB, 3aMEIIEHUE THUAPOKCHIBHBIX TPYII
aIEeTUIICHOBBIX aMUHOCTIPTOB, 179 TUAPUPOBAHUE U UCCIIEIOBaHHE
AKCIUTyaTAIMOHHBIX CBOMCTB aIleTHJICHOBBIX COSMHEHUHN 1 TPOAYKTOB Ha KX OCHOBE.

Hezuopamayus ayemuneHoswix 0uo108

[TpenytokeH HOBBIA MOJM(PHUITUPOBAHHBIA METOJ JCTHApATAIlMU alleTHIICHOBBIX
JTUBTOPUYHO- W JUTPETHUYHBIX Y-TJIMKOJCH B TMPUCYTCTBUU KaTaM3aTopa CyXOro
ZnCl,, mpenMyIecTBOM KOTOPOTO SIBJSIETCS TO, YTO MHPH COOJIOJCHUHM YCIIOBHIA
peakiMu C HCIOJb30BaHMEM KaTamuThueckoro kosmdectBa ZnCly  (rmkoss:
ZnCl,=200 r:1r) ymaeTcs MOAYyYUTh NPOJYKTHl B HEOOXOAMMBIX KOJIMYECTBAX (C
Beixogamu 80-95%). Jlermapartanmeit y-anetwieHOBbIX riukoned (Al) ynamock
CUHTE3UpoBaTh MHAMBUAYaIbHbIE BAC n nuBuHu auetuiiensl (JIBA) no cxeme:

45



T T T T T T
R—C—C=C—C—R > R—C—C=C—C=C(R); —» (R),C=C—C=C—C=C(R),

| :
OH OH 2 OH H20

CXCVIII-CXCXII CXCXII-CXCXVII CXCXVII1I-CCI

B HK-cnekTpax coequHEHUN HMMEIOTCS ACUMMETPUYHBIE U CHUMMETPHUYHBIC
BaJICHTHBIE KOJICOAHHUS METWIbHBIX W METWJICHOBBIX TPYII, MPOSBISAIOMIKUECS B
obmactu  300-2800 cm?, B ob6mactm 1700-1690 cM? momocel 06yclIOBIEHHBIE
BaJICHTHBIMHM KoOJeOaHusIMU 3amenieHHoro yriaepoga mnpu C=C cBs3u (4acTOTHI
3106(ycH)-, 1942- u 1845 (o6epronnl)-, 1600(y c=c)-, 970- u 945-920 cm(ychH ).
[llupokas monoca aeGOPMalMOHHBIX KojebaHuii B obmactu  3600-3200 cm?
xapaktepubie 1 -OH rpynmsl.

Crextpsl [IMP comepxar curnansl npotonoB -OH (1H 4,7 m.a.), =CH- (1H,
2,4 m.pu.). IlpoToHbl y yriaepojia TPOSIBISIOTCS B BHUAE MYJIbTUIUIETa C PE3KUM
pa3phIXJICHUEM, YTO YKa3bIBAaeT HA 3aMEIICHHOCTh YTJIEpoja IMPH IBOMHOW CBS3H,
cle0BaTeIbHO, JOJKEH mpucyrcrBoBaTh (parment -CH=CH-. PacuienieHHblit
ny6net mpu 1,3 M.J. XapakTepu3yeT METHJIBHYI0O U METUHOBYIO TPYIIITBI COBMECTHO
npu J1BOMHOM cBsizu. [llupokue miedn METUIIBHBIX UM METWJICHOBBIX (DPparMeHTOB
HaxoasTcs cooTBeTcTBeHHO npu 0,9-1,0-, 1,5-1,6-, u 1,6-2,0 m.1.

Amunoouernvt — cunmes MHO20QDYHKYUOHATbHBIX MOHOMEPOB

HccnenoBana pgerujpaTtanusi IMOJYYEHHBIX paHEE TalIOr€HONPOU3BOIHBIX
STUJICHOBBIX AMHHOCIHUPTOB M TPHU 3TOM YJAJOCh MOJIYYUTh JUCHOBBIE TaJOW]I
sameniennbie amuHocoeauaenus (CCIHI-CCV) no cxeme:

X CHs seins0, X GHa
X OH ’ X
CCIlI-CCV
rae, (R);N=-mumeTnnamMuHo, -AUITHIAMHUHO, -IMIICPUINHO HIIA -MOP(OTUHOTPYTIIIHI;
X=-Cl, -Br.
3amewenue cuOpPOKCUNLHOU SPYNNbL AYEMUIEHOBHIX

AMUHOCRUPMOG HA 2A102€Hbl
IIpoBenena peakuus 3aMelIeHHs THAPOKCWIbHOM rpynmel B AAC  5-
TUATUIIAMHUHO-2-METHINIEHTHH-3-0J1a-2 Ha TaJIOTeH JICHCTBHEM Tra3000pa3HOro
XJIOPUCTOTO BOAOPOJa WM KOHIIGHTPUPOBAHHOW OpPOMHCTOBOJIOPOIHOM KHCIOTHI B
npucyrcteun CaCl,, NH,Cl npu komuaTHO#M Temneparype (15-20°C) B cpene cyxoro

xjopodopma:

T Kat T
a
(HsC2),NCH,C=C—C—CH,CHsz + HX —» (H5Cy),NCH,C=C—C—CH,CHj
| “H,0 |
OH X
rxe B CCVII X=Cl; CCXI X=Br. CCVII, CCXI

Fu()pupoeanue ayemuileHoesblx AMUROCNUpmos
HpOBC,Z[GHO KaTaJIUTHYCCKOC THAPUPOBAHHUEC AaALCTHIICHOBBIX AaMHHOCIIMPTOB B
BOJHBIX pPaCTBOpax YKCyCHOﬁ KHUCJIOTBI M IICJIOYHOM PpacCTBOPEC OTaHOJA B
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MPUCYTCTBHUU KaTajlIn3aTopa CKCJICTHOI'0 HHKCIIA Penes wu IIOKa3aHO, 4YTO B
3aBUCUMOCTH OT YCHOBI/Iﬁ IMPOBCACHUA PCAKIIUU O6p8,3y}0TCH OTHJICHOBBIC U
HACBIIICHHBIC aMUHOCIIUPTBI:

R' R'
| |

R—Clj—CEC—CHz— N(R), +Hy —» R—Cli—CH:CH~CH2— N(R), +
OH R' OH CCXVI-CCXIX

+ R—Cl:—CH2CH2CH2N(R)2,
OH CCXX-CCXXIII ,
rne, R=-CHj; R'=-CH3, -C,Hs; -N(R),=-n1umeTnnaMuHo, T13TUIaAMUHO,
MMUMNCPUANHO UIIN MOp(bOJ'H/IHO TPYIIIILIL.
Komnnexcnvie coeounenus amunoayemunenog c buomemaniamu
UccnenoBansl mporiecchl KOMIIEKCOOOPa30BaHUSI CUHTE3UPOBAHHBIX HEKOTOPBIX
alleTUIICHOBBIX aMHHOB ¢ moHamu Cu®*, Fe®*, Ni%**, Co?*. B kauecTBe IHTaHIOB
WCITOJIB30BaHbl AIlCTHJICHOBBIE MOHO- JUAMHWHBI, aMHUHOCTIHPTHI M uX 3dupsl. [Ipn
ATOM CTPOCHHE OO0pa3yIoIUXCs KOOPAWHALIMOHHBIX COCIUHEHUH C MOHO- U
OMIEH/IaTHON CTPYKTYpOU OIpesesieHo MeTofamu jaepudarorpaduu, XUMUYECKOTO
aHanu3a, ontudeckoro nornomieHus u MK-crnekrpockonuu.
IKCnIyamayuoHHvie c80UCMEa AyemuileHO8bIX COeOUHeHUl
U NPOOYKMOB HA UX OCHOBE
N3yuena repOunuaHas akKTMBHOCTHh pPsifa alETUICHOBBIX aMHHOCIUPTOB XX-
XXXII, mnepranoreannoB (LXXXIV-XCIV) u ruapoxmopuaos (XCV-XCVIII)
AIlETUIICHOBBIX aMUHOCITUPTOB M HM30HMPATEIBLHOCTh WX JCHCTBUS TIO OTHOIICHHUIO K
TaKMM BaKHBIM KYyJbTypaM KakK XJIOMMYaTHUK W KyKypy3a. M3ydeHO Takke
CTUMYJIUpPYIOIIIEE U UHTUOUpYIOIIee JeWCTBME Ha PacTEHUS 3aMEIICHHBIX
AMUHOIICHTHUHOJIOB ¥ aMUHOTE€KCHUHOJIOB, CHHTE3UPOBAHHBIX HA UX OCHOBE PA3IUYHBIX
XJIOPOHUEBBIX, OPOMOHHUEBBIX COJIEH, a TaKXKe TUIPOXJIOPHUAOB. Takke HCCICAOBAHO
BIUsHUE |2 BBISABIICHHBIX Han0OJIee aKTUBHBIX BEIIECTB HA BCXOXECTh CEMSH U POCT
pa3IMYHBIX BUJIOB KYJIBTYPHBIX PacTECHHIt: MIIeHHUIbI copta Anpouaym-43 (Triticum
durum), copro Opamxkessiii-160 (Sorghumdurra) u myr-173 (Cicer drictinum).
OmnpeneneHo, 4TO BCE CHUHTE3UPOBAHHBIC MPEMapathl SIBISIOTCS MaJOTOKCHYHBIMU U
ux JI/so He mpeBpimaroT 1000 mr/kr. Cpenw HUCHBITAHHBIX COSIUHCHHM BBISBIICH
HOBBIM Tpemapar - l-munepuamni-2,3-IuxjaopOyTeH-2-oi-4, KOTOpbid 3PPEeKTUBHO
CTUMYJIUPYET TIpopacTaHWe CeMsSH TIIeHWNbl W HyTa. Hambonee BbICOKOM
n30UpaTeIbHOM TepOUIIUTHON aKTUBHOCTHIO MPOTUB COPHOTO PACTEHUS - IIUPHUIIBI
KOJIOCUCTOM obyiamaer 1-nunepunni-2,3-auxiaop-4-metui-2-rekceH-4-om1. [lpenapats
1-benun-3-mopdponunnponun-1;  1-penun-1,2-guxnop-3-nunepuaunmnponen-1, 1-
dennn-1,2-nuxnop-3-mopdonaun npornen-1, 1-dbenun-1,2-nubpom-3-
nunepuaninponen-1, 1-pennn-1,2-gudpom-3-mopdonunnponen-1 u XI' 1-pennn-3-
nurnepuauinponuHa-1 o006anaroT BEICOKOW OaKTEPUIIMIHON aKTUBHOCTHIO MPOTUB 6
CYTOYHBIX KYJIbTYP.
Hneubumopul koppozuu memannos
Kopposuonnsie ucneiranust AC npoBeaeHbl IPaBUMETPHUECKUM METOIOM B 20%-
Hom pactBope HCl mpu 60°C u 20%-nom pactBope H>SOs mpu 80°C.
[TpopomxurensHOCTh UcHbITaHUM cocTaBisiia 0,244, o6pas3ubl ctanu (Ct. 3) umenu
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pabouyro noBepxHOCTh 7,2:10™ M?, 11 MHrMOMPOBAHHKS IPUMEHSIIN IIOATOTOBICHHBIE
pactBopbl uncroro JMOK u ¢ npobaBkamu yporponuna. [lpu yMmeHblieHUn
KOHIIEHTpAIMU TpeJoiaraeMoro uuruouropa 6e3 nodasku yporponusa no 0,1 r/n
CKOpPOCTh KOPpO3MM cHMXKaerca 10 2,138 r/(m? 4), a mpu konuedtpauuu 0,5 /71
CTENEHb 3alllUThl BBINIE€ U HUHTUOUpPYIOMUNA dPPekT Oosbllie, YeM Yy H3BECTHOTO
poMBIIIJIeHHOT0 nHruouTopa N-1-A.

B nsaTo riuaBe auccepranuu  «l'eTepoOreHHO-KATAJIUTHYECKHMUA CHHTE3
nupuaMHoBbIX ocHOBaHMH (IIQ) Ha oCHOBe aNETW/IEHOBBIX CIIUPTOB, AMOJIOB U
aMMHaKa» U3Y4YCHbl TeTepOreHHO-KatamuTuueckue peakuuu AC W JTUONOB €
aMMHakoM. BrepBble BBISICHEHbI BO3MOXKHOCTH TOJYYCHUS ATKWINHUPUIUHOB H
MPOU3BOJIHBIX  MHUPPOJIa KOHACHCAIlMEW BTOPUYHOrO M TpeTHUHBIX o-AC,
JTUBTOPUYHOTO U JTUTPETUUYHBIX Al' ¢ aMMuakoMm, a Tak)Ke B MPUCYTCTBUU allCTUIICHA
WM  KapOOHWJIBHBIX COCIMHEHHWH. YCTaHOBJEHA CTENEHb BIMSHUA Pa3IMYHBIX
dakTopoB (COCTaB KaTalM3aTopa, CKOPOCTh MOJAaYM HCXOJHBIX PEareHTOB M HX
MOJIbHOE COOTHOIIIEHHE, TEeMIepaTypa, MPOJOJDKUTEIHLHOCTh PEAKIMK) Ha BBIXOJ
anKWINMUpUIMHOB. Ha OCHOBaHUU MOTYyUYEHHBIX SKCIIEPUMEHTAIBHBIX IAHHBIX, a TAKKE
C BBIJICJICHUEM HEKOTOPBIX MPOMEXKYTOUHBIX IMPOAYKTOB MPEATOI0KEHBl Hambosee
BEpOSITHbIE M HAy4YHO OOOCHOBAaHHBIE MEXaHW3MBbI OOpPa30BaHUS A30TCOJEPKAIIMX
OpraHu4ecKkux coenuHeHuil. Pa3zpaboTaHbl crOCOOBI pa3lieNieHus CIOXKHBIX CMecei
LEJIEBBIX TIPOTYKTOB.

Cpenu 15 pa3pabOTaHHBIX MHOTOKOMIIOHEHTHBIX KATaJUTUYECKUX CHUCTEM
nonoOpansl 3 Haubonee crnenupuuHbIX Karanuzatopa cepun LIXA-uuHK; Xpom
AITIOMUHUEBBIC JJIS1 TPOBEACHUS U3YUCHHBIX PEaKIIUi.

[ToxazaHa BO3MOXKHOCTh 00pa3oBaHus npu 3ToM Hapsany ¢ [1O - aueronuTpuiia u
npousBoiHbIX nupposia (CCXXVII-CCLII). Cpeau modMydeHHBIX a30TCOMEPIKALIUX
OpraHUYECKUX COCIMHEHUN 2 SBJIAIOTCS HOBBIMU U B JIUTEPATYpPE HE OMUCAHBI.

Cxema cuntesa [10 1 mpon3BOAHBIX TUPPOJIA TPEACTABICHBI HA PUC.2.

Hekoropsie wu3 cunresupoBanHbix [IO okazamuchk BBICOKOA(DPEKTUBHBIMU
MHTHOUTOpaMH CEPOBOIOpOIHON Kopposuu ctaimu Mapku 20 (TOCT 1050-88).

- o
I CHT N

‘\.

CHS

zx 4
0
=

ﬁ

AC +NH:

ol -
N7 CH(CH ), |l .
W™ ~CH;y
cHy
@ -Hj
| ﬂ :hCPYﬂ\FH{r:Hg;
CH; N CH; CHy N “CH;

Puc.2. O0mas cxema cuHTe3a MUPUANHOBBIX OCHOBAHUN U HpOI/ISBOIIHI)IX
nuppoia Ha ocHoBe AC, Al u ammuaka
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Kunemuxa u mexanuzm oopazosanus eano2ennpousso0HbixX AMUHO8

OcBelieHbl KHHETUYECKHE aCIeKThl TajIoTeHUPOBAHUS alleTUJICHOBBIX aMUHOB.
CKkopoCTh MPUCOCIUHEHHUS MOJICKYJSIPHBIX TaJoreHoB K u3ydeHHbBIM AAC
OTIMCBHIBACTCS CIICAYIONIUM OOIIUM YpaBHEHHEM C y4E€TOM JUMHUTHPYIOIMIEH CTaJauu
o0pa3oBaHus KapOOKaTHOHA.

- d(Xp)/dt = [AAC]I(K2[X2] + k3[X2]? + ke [XAIBr1D (1)
Jns AAC AS=-30, aHanmoru4ydoe 3HaueHue AS=-28 ObLJIO MOJTYUYEHO IS 3aMEeIEHHBIX
AAC; Oputo BbruucieHo 3HadeHun AS =-40 mns ApAC. CooTBeTCTBYyHOIIEE
ymenbiieHne AS u  cooTBerctBeHHO AH, HaGmomaemoe i1 mpoliecca
rajoreHupoBaHust ApAA onuceiBaeMoro ks 1o cpaBHEHHUIO ¢ TAKOBBIM, OITUCHIBAEMbIM
ko (AH'™=7,0 xxan/mons u AS'=-38 no cpasuenuro ¢ 12,3 kkan/mons u -19 s.e. s k;
nporiecca). DT U3MEHEHHUSI MOYKHO OOBSICHUTD C TOUKH 3pEHUsI OOBIYHOTO MEXaHU3Ma,
MOCTYJIMPOBAHHOTO JIJIsl MPOIECcCa TPEThEro MOpsAJKa U TeTepOIM30M TajJOreHOB IO
cBsi3u AAC, MpOTEKAOIIETO COTJIACHO CXEMBI:

_ HOAc )
(R)2N—CH;—C=C—CH,—OH — [(R)ZI?I—CHZ—CE C—CH,—OH] AcO

_ _ X H
('l)H /

§+ CH2

@ _ ) + ]
[(R)ZI}I—CHZ—C:C\ — [(R)ZI}I—CHZ—CZCE—CHZ—OH] AcO

H S H X

L PR

Kak yka3piBatoT cpeqHue OTKJIOHEHHS (£) IMOJTYyYEHHbIC 3HAYEHUS KOHCTaHT
CKOPOCTH MEHEE HaJEeKHBI, YeM IOJyuyeHHble rpaduueckuM MetonoM. (OHako,
TOYHOCTh JOCTATOYHA, YTOOBI MPHUHATH YPAaBHEHHE 3a BBIpAXKEHUE OOILIEH CKOPOCTU
OpOMHPOBAHUS AlIETUJICHOB B YKCYCHOM KHUCIIOTE.

B mecroii riaaBe aucceprauuu «McxoaHpie Bemecrsa, METOAUKN CUHTE3a U
aHAJIM3a COeMHEHUH HA OCHOBE ANETUIEHOBLIX OKCH- M AMHUHONPOMU3BOIHBIX)
MPUBEACH TNEpPEeUCHb HCMOJIb30BAaHHBIX HMCXOJHBIX MPOAYKTOB, BbljeneHue AC, AA,
AJl W TOpoayKTOB HAa WX OCHOBE, METOJMYECKHE YKa3aHUsl IMOJyYCHUS
HCTOJIb30BaHHBIX KaTaau3aTOPOB.

B nanbHeiiemM npuBOASTCS OCHOBHBIE BBIBOJBI MO MOJYYEHHBIM PE3yJIbTaTaM,
CIIUCOK MCIOJIb30BAHHBIX 256 HAaUMEHOBAHUN JUTEPATYPHBIX HMCTOYHUKOB, CIUCOK
nyOJUKalui AUCCEPTaHTa, a TaKKe TaOMUIIbI 1, XapaKTepUu3yrolue CHHTE3UPOBaHHBIC
BEILIECTBA U CIEKTPOCKOMUYECKHUE JTaHHBIC MOITBEPKIAIOIINE CTPOCHHUE TOJTYYEHHBIX
COCIMHEHU MPEJICTABJICHBI B BUJIE TTPUIIOKEHHUS.

BbIBO/1bI
1. HUccnenoBanbl peakuuu 3JIEKTPOGUIBHOTO MPUCOEANMHEHUS TajJOreHOB II0
C=C cBs131 NOJYyYEHHBIX AllETHICHOBBIX aMUHOCIUPTOB, MOHO- U JUAMUHOB B KHUCJIOU
cpeae W TpH O3TOM 00pasyloTcs psii  TPaHC-AUTajJOTreHIPOU3BOAHBIE AMHHOB.
VY cTaHOBIEHO, YTO MTPU raJOr€HUPOBAHUM MOHOAMHHOB HAPAY C IPUCOEAHMHEHUEM 110
TPOWHOM CBSI3U OJHOBPEMEHHO MPOUCXOJUT 3AMEIIEHHE KOHEYHEro aTomMa BOJAOPOJa
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Ha rajoreH.

2. IlpoBenenmem ranorenupoBanne AAC B cpene YKCYCHOM KHUCIOTE H
MOKa3aHO, YTO OHO MPOTEKAET MYTEM COIPSKEHHOTO MTPUCOEANHEHNS PACTBOPUTENS U
rajioreHa ¢ 00pa3oBaHUEM allETOKCUIIPOU3BOIHBIX aMUHOCIIHPTOB. BBISBIEHO, UTO C
U3MEHEHUEM CTPYKTYpPbl B YIJEBOJOPOJHOM YAaCTH B OCHOBHOM THJIPOKCHIIBHOM
IPYINbl HAa ApOMATUYECKHE OCTATKHM CKOPOCTh PEAKLUWH HU3MEHSETCS B TOJIb3Y
CKOpPOCTH TaJIOTEHUPOBAHUS, YTO IEMOHCTPUPYET BIUSHUE 3aMECTUTENIEH HA pEaKLNU
rajoreHUpPOBAHMUS.

3. CucremaTuyecku MCCJIEAOBAaHbl KUHETUYECKHE 3aKOHOMEPHOCTH U
MEXaHHM3Mbl KaTaJTUTUYECKOW KOHJICHCAIIUU BTOPUYHBIX U TpeTUUHbIX AC U TIIUKOJIEH
c ammuakoM. HaiineHpl onTUManbHBIE YCIOBHS U pa3paboTaHbl 3((PEKTHBHBIE
TEXHOJIOTUU CUHTE3a MUPUIUHOBBIX OCHOBAHUM HA HOBBIX KATAIMTUYECKUX CHUCTEMAaXx.
ITokazano, uto mpu koHaeHcanuu AC ¢ aMMHakoM HauOOJIbIIEH aKTHUBHOCTHIO,
CEJICKTUBHOCTHIO M CTaOMIIBHOCTBIO oOjamaroT karamuzaTopbl LIXA-1, [IXA-2 wu
[IXA-3.

4. TlokazaHo, YTO AallETHWJICHOBBIE CIHUPTHI B MPUCYTCTBUU KaTaIU3aTOPOB
NETUAPATUPYIOTCS A0  BUHWJIALUETUJICHOBBIX  YIJIEBOJOPOJOB, a  IOCJIEAHUE
POMEKYTOUHBIE MPOAYKTHI OMPENETSAIOT JTUMUTHUPYIONIYIO CTaIui0 0o0pa3oBaHuUs
NUPUIUHOBBIX OCHOBaHUH.

5. OcyllecTBiIEH aHAIU3 KaTaIUTUYECKHX peakuuu KouaeHcaunu AC u
[JIMKOJIEH C aMMHaKoM. YCTAHOBJICHBI BEPOSTHBIC MEXAHU3MbI MX MPOTEKAHUS U
MOCTPOCHBI  aJiCKBaTHbIE KUHETUYeckue Mojenu. lIpennokeHbl KUHETUYECKUE
ypaBHEHMUSI, OMUCHIBarOEe 0000IIEHHBIN MeXxaHu3M KoHaeHcarun AC ¢ aMMHaKOM C
YYETOM CTPYKTYPBI TPOMEKYTOUHBIX COCTUHCHUH.

6.. IlokazaHo, 4YTO aMUHOCHUPTBI, HMX d(UPBI U TUAMUHBI SBJISIOTCS
(O PEeKTUBHBIMU JIMTAHIAMU TIPU CUHTE3€ KOOPAMHAIMOHHBIX COCAMHEHUN C MOHAMMU
meau(Il) u sxenmesza(lll). M3yueHbl cocTaB M CTPYyKTypa MOJYyYECHHBIX KOMIIJIEKCOB,
YCTAHOBIICH Psifl 3aKOHOMEPHOCTEN UX 00pa30oBaHUAI.

7. TlokazaHO, YTO CHUHTE3UPOBAHHBIC ALIETHICHOBBIE AMUHOCIHUPTHI, MOHO- H
JUaMHHBI, a TAaKX€ TaJOreHcoJepkKalliue MPOAYKTl Ha HMX OCHOBE SIBIISIFOTCA
ManmoTokcnuHbpiMu BemectBamMu (LIsp mpeBwimaer 1000 mr/kr). Xmopcoaep:kariue
AMUHOCTUPTHI TPEJIOKEHBI KakK 3(PGhEKTUBHBIE CTUMYISITOPHI POCTa KYJIBTYPHBIX
pacTeHul, a TakkKe M30MpaTeNbHBIMUA TEepOUIMIAMU MPOTHUB COPHBIX PACTCHUMA B
MOCEBAX XJIOMMYATHUKA U KYKYPY3Hbl.

8. UccnenoBana aHTUMUKPOOHAsI aKTUBHOCTH TTOJIYYEHHBIX TaJIOT€HCOIePIKALINX
aMUHOB U TIOKa3aHO, YTO OHHM CUJILHO MOAABJISIOT WM yOUBAIOT HEKOTOPHIC IIHMPOKO
pacrpocTpaHEeHHbIE TATOI€HHbIE MHUKpOOpTraHu3Mbl. [lpemaparhl, MOJyYeHHBIE Ha
OCHOBE alIETUJIEHOBBIX CIUPTOB, pekoMeHA0BaHbl B AO CII «39nekTpoxum 3aBoa» B
KaueCTBE MHIUOUTOPOB KOPPO3UHU METATUTMYECKUX ITOBEPXHOCTEH.
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INTRODUCTION (abstract of doctoral (DSc) dissertation)

The aim of the study is the catalytic synthesis of new polyfunctional compounds
based on oxy- and amino derivatives of acetylene and the determination of their
properties and scope.

The objects of study acetylene, phenyl acetylene (PhA); primary secondary and

tertiary acetylenic alcohols (AA); acetylenic amino alcohols (AAA); acetylenic mono-
and diamines; acetylenic diols (AD); halogen hydrines, pharmaldehide, acetone,
methylethylketone, aromatic aldehydes, aniline, dimethylamine, diethyl amine,
piperidine, morpholine. Methods of synthesized different new acetylenic compounds
and their derivatives: Favorsky, Reppe, Grignard-locich, Sandmeyer; electrophilic
addition and nucleophilic substitution of triple bond -C=C-.

The scientific novelty of the study is as follows:

on the base of reaction of acetylene and phenylacetylene (PA) with carbonylic
compounds by reactions Favorsky, Reppe and Sandmeyer primary, secondary and
tertiary acetylenic alcohols (AA) and corresponding diols have been obtained. For
synthesis of propargylic alcohol, butindiol and aryl sabstituted acetylenic alcohols new
catalyst of the composition (mas. %): Al,O; -10,34; Fe,O3 -10,61; CaO-1,06; MgO-
2,37; Ti0,-0,44; Mn,0s3; Si0O,-46,65 and 12,6-CuO was proposed;

for the first time on the base of reaction of aromatical ketons with PCls diclore
derivatives of some aromatical compounds have been synthesized which at treatment
by ethylate of sodium have been transferred in n-substituted aromatical acetylenic
compounds;

by reaction of electrophilic addition of halogens by triple bond of obtained
Mannich bases new trans-dihalogen derivatives have been obtained,;

regroupings and oxidation combination of obtained vinylacetylenic carbinols
were determined;

it was shown that dihalogen derivatives of synthesized ethylene alcohols can by
dehydrated with formation of divinyl derivatives dihalogen containing compounds;

systematically heterogenous-catalytical reactions of acetylenical alcohols and
diols with NH3 were ivestigated and at this pyridine bases and pyrrole derivatives were
obtained;

synthesized acetylenic aminoalcohols, mono- and diamines are effective ligands
at formation coordinated compounds with ions of Cu(ll) and Fe(ll11).

Implementation of research results: Synthesis of acetylene alcohols and
derivatives, based on the results of the study of their properties:

The invention patent of the Republic of Uzbekistan for the method of obtaining
acetylene alcohols (NelAP05066, 21.07.2015 y.). As a result, the yield of acetylene
alcohols was increased,;
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The obtained high-efficiency inhibitors were tested and introduced in SC
"Elektrokimyozavod” in a neutral environment (Handbook of SC
"Elektrokimyozavod" dated January 29, 2019, Ne55). As a result, the service life of
metal structures used in a neutral environment is extended,;

The synthesized amino alcohols and their quaternary salts were introduced in SC
"Elektrokimyozavod" as an inhibitor of corrosion of metals in hydrogen sulfide
medium (Handbook of SC "Elektrokimyozavod" dated January 29, 2019, Ne56). As a
result, the corrosion protection of metal structures used in hydrogen sulfide
environment is 94%.

The structure and volume of the thesis. Dissertation consists from introduction,
four chapters, conclusions, list of the used literature and the application. The volume
of the dissertation is 191 pages.
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