
OT3bIB

o(buuuaiibnoi'o orinoHenTa I'opHOCTaeBa .neonu;ia MHxaMJloBHqa

Ha zlnccepTauuoHnyto pa6oTy ('eMeHOBoA AmHsiMuxaiiioBnbi<<CnnTe3 H CBOACTBa

$TOPCO,neplKaiunx nuaJIKuiiKap6onaloB>> lia coucKaHue yqeno6 CTellenn Kanzln.Rata

xuMuqecKLix nays no cljeiluaJlbuocTU 1.4.3 0pranHqecKaH XUMnX

.HUCcepTaunonHoe uccJieBonaiine u3JiolKeHO na 119 crpaHnuax. Pa6oTa nocTpoena

Tpa21uuuonuo n cocTonT n3 BBezlennH, anailpnnqecKoro o630pa ;tnTepaiypbi, pe3y;lbraroB n

o6cy)K21ennii, 3KcnepHrvlenTaJlbnoA qaCTH, 3aKJlmqeHHX, 6u6;iuorpa4)nqecKoi'o cllHCKa n3 189

naHMeHOBaHni. Pa6OTa BKJnoqaeT 35 Ta6;lnK, 53 CXeMblU ll pnCynKOB.

Bo BBeileunn o6ocnoBana aKrya;lbnocTS TeMbi H 3a/lain uccJie/lonanns. llpnBezlenbl

cneAeHun o nayqnon noBu3me n npaKTuuecKou IHaquMOCTn lioityqennbix pe3yJibTaTOB.

B zinccepTauun n aBTope@epaTe ronopnTCH o .nnqnOM BKJlaMe ziuccepTanTa. rlpUBOnSiTCX

liOJIO)KeHUjl, nbinOCnMI)ie na 3anjUTy

Pa6oTa nbinoiineHa B paxqKax rory.napcrBCHHor0 3aKaHn 14HCTUTYTa opi'auuqecKoro

cFtilTe3a nM. H..H. ]locTOBCKoi'o ypO PAH

B nepBoA rilaBe npoBe.uen aHa.nuTnqecKnii o630p ituTepaTypbi o cnoco6ax lioilyqennx n

CBOACTnax nuailKnJIKap6oiiaTax (flAK). yKa3bIBaeTcii, qTO KOPOTKOuerlOqHble .QAK

becuBeTHble iip03pawHbie Joel'KOBocnJTar\4enHK)lunecn )KuzjKocTU c lipnXTHbIM lanaxoM mupoKO

nCnOJlb3ylOTCH B KaqecTBe pacTnopnTe;ieA n3-3a nx 6uopa3JiaraexlocTU, nn3Kod TOKcnquocTn H

OTJlnqnOA pacTnopnMOCTn. .OJAI( npnMeninoT BMeCTO TOKcuqHbix coe;lnnenmA -- Qocren,

/jnMeTuilcynbQaT. ,HnMeTuiiKap6ouaT n zjn3TUJIKap6onaT mnpoKO nCnOJTb3ylOTCH zl;lsi

npOU3BO.ncTBa arpoxnMUKaTOB, ®apMaueBTnqecKux llpeilapaTOB, aHTHOKCu21anTOB,

pacTBopnTeJleA zliin nOKpbITHA KJleeB H KOMnouenTOB pacTBopoB aiieKTpoilUTOB B iiuTni-

nonnl,ix aKKyl''Ty;ixropax. ,Hnzio/leuuiiKapoonaT (ZJZjuK) nepcneKTunen B KauecTBe CMa3KU c

BblCOKUM HllMCKCOhIBH3KOCTH .

A;tJluiiKap6ouaTbi lipuMeHntoTcii B KaqecTBe MOHOMepoB iipn noiiyqennn opranuqecKux

CTeKOJI, npuro/jnblx ,UJIH n31'010BiieHujiKOHTaKTnbix nnn3.

(1)ropupoBaHnbie .nuailKUJTKap6onaTbi ((D,flAK) liepcneKTHBnbl ,q.nH Reno.nbloBaiinu li

COBpeMeHHblx HanoTexnoJiol'nsx H B 3JleKTponnKe. I''l3BecTHO, qTO na.nnque aTOMOB (bTopa B

MOJleKyiiax opi'aHwqecKnx BeiuecTB cyiuecTneHHO BiinxeT ua ux (t)u3nKo-xuMnqecKne cnoncTBa.

llpn ATOM QTopnpoBanmb[e nuai[KuiiKap6onaTb[ ((1),ZJAK) B ATOM ]IJiane H3y':]eHb] He 210cTaToqHO

rJly60K0.



(P,RAK HepCrleKTHBllbl AnH ncnonb30BaHnx B KaqecTBe nnTnA-nonnbix KOXlnOHeHTOB.

(b,ZJAK ncnoiib3ytorcq npn noiiyqenuu noJinKap6oHaTOB, iiepcneKTUBHbi B KaqecTBe

aHTn6aKTepuaJibnblx cpezicTB.

.ljaJiee AnnoA MnxaM;loBHoA CeMenoBOA o6cTOH'reilbllo paccNlol'peHbl Pyle'r02jbl cnllTe3a

pa3ilnqnblx ZlnaiiKnnKap6omaTOB na OCHOBC foci'eHa n cnupTon. HecKoilbKO il03.Rhee Bois

ilOJlyqenHX ,HMK naga;In ucnoJib30BaTb 6oiiee 6e30iiacHbIA ciioco6 Ha OCHOBe OKncu yrnepozia

n MeTanolla B npUCYTCTBUn co.neu bTezln. }iluTepec Bbi3biBaeT TamKe KaTailuTnqecKoe

aJIKHilHpoBallne yrileKnCJIOTO ra:3a cnnpTablu.

/InccepTaFiTOM paccMOTpenbi TaK}Ke /lpyi'ue cltoco6bl noiiyqenux flHaJIKnnKap6onaTOB,

np«iemiune CKopee qacrnblA xapaKTep. H3Beclnble cnoco6bl iiOJtyKennX @Topc021epnaiunx

/inaJiKuiiKap6onaTon ociioliaiil)iHa ncnoiib30Banun iibicKOTOKcuqnol'o (boa-eua.

rlpsiMoe (bTopupoBanble ,ljM.K, llpezj;lolKenuoe ziiOUCKUMU yqeHbiMn iipoBOMHTCH B

aTMOc®epe a30Ta, npnBO/iuT K CFvlccH npOzlyKTOB H conpoBolKnaeTCX BbizleilenUeM

nbicoKOTOKcuqHoro ®TOPOBO/lop021a.

B analiuTuqecKOM o630pe iiuvepavypbi zlnccepraiiTOM iio,upo6no paccMOTpeiibi $u3uKo-

xuMuqecKne CBOUCTBa (t)TopnpoBannblx .Z].AK H B03MO)KnocTU nx npaKruqecKoro
HCHOnb30BaHHX

B FJT&iiC 2 a13TopoM npe/icTanilenbi pe3y;lbrarbl, noiiyqennbie B pe3yiibTaTe co6cTBennblx

UCCJle,aot3aHuM. HaABelio, qTO y,aO6HbIMn KaTaiiu3aropaMU peaKunA llOJlnQTopailKanoJlon c

.QAK siBllinoTCH Kap6oiiar ue3ux, aJiKOKcnzl Ke3ux.

XapaKTeprio, qTO aJIKOKCHMbl iueJiOqnbiX MeTaiiiioB OKasailocb 6ojiee 3@d)eKTnBnbIMH,

qebl6oJlee yzlo6nbie B pa6OTe Kap6onaTbi.

llo,apo6HO n3yqeHO BJlunuue yCJIOBH0 peaKKuA na cooTnonilenne npOzlyKTOB MONO- pi

zlud)TopnpoBaiiblx Kap6OHaTOB. B KaqecTBe KaTaiiu3aropon Hello.nb30Bailucb Kap6onaTbi,

aJIKOKCnzjbl nleiloqnblx bleTaJIJiOn, i'uzjpoKcn;lTeTpaMeTUJI aN{MOj-mil.

XnMnqecKne CBOACTBa ©TOpcOzlep)Kaiuux zita;lKnJiKap6onaTon n3yqeHbi na npnMepax

ux peaKunA c aMnnaMU, cilupTaMU, (leno.Kamm.

ycTanon.Reno, qTO (i),KAK c zjBYMn 4)Topcoziep)KaiunMn 3aMecTnTelixMn 6oiiee aKTnnnbi,

qeM MOnO4)TOpnpOBanlible cy6cTpaTbi.

XapaKTepno, qTO B cxozjnbix yCJIOBHslX ne®vopupoBauHbie ./IAK OKa3biBaioTCH ropa3no
i\,{eiiee aKTHBiibiMH

(i),HAK c /IByMH ®Topco,nep>KaiHnMU 3aMecTureJixMn ilpu Kap6onaiuoA rpyilile oqcnb

nerKO peat'upytoT c nepBHqnbIMn aMnHaMn. rlpn 3Torvl nyKiieodniibHOMy 3aMenlennm

n02jBepraeTCH iinuib o,RnH 0TopupoBannbiA ®paiMenT



ArvlnH, collepKaulu6 B CBOeA CTpyKType iiepBUqUytO H BTOPU'inyK) aMHnolpyllllbl,

pearupyeT c (P,KAK c .aBFMX d)TOPCOzlep)KaujuMH rpynnaMU c yqacTneM nepBHqHOA

aMUHorpyiinbi. l;OJiee Toro, N-METH.niiuilepa3nn pearnpyeT c Bbimena3BaHnbiM cy6cTpaTOM c

y'iacineM nTopuwtiow aMnHorpynnbl.

Anaiioi'nano npoTeKaeT B3amMO/leAcTnne (1),ZJAK c zlBFMH $Topco/lep>KaUnMki rpyiinaMn

c ziu6yTUJtaMunoM. llo-nu,]UMOUy, aMnljnbiA (bparMeHT, naxoBiinlnicii B nponyKTe

naCCHBHpyeT BxuKzleHne BTOPOii aMnnorpynnbiB llepBHqHbIA npo.uyKT peaKuuu. EcTecTBenHO,

alinilnn OKa3aiicH nanMeHee aKTUBHbrM B peaKuunx c dTopconepa(aUtUMn

zluaJiKuiiKapooHaTaMU .

CTpyKrypa noilyqaeMbix lipo/lyKTOB nOfjTBep)K.neHa coBpeMennbiMn (bH3HKo-

XHMHqecKnMn MeTOMaNtn, B TOM qHcile /laHnblrvlH .GIMP iH H PCA.

B lipo.KOJI)Keane nccJie.Ronannn concKaTeiieM 6bIJIH n3yqeHbi peaKunu

Kap6ailKOKcnitupoBaHUS noJlnFvTepnblx aMnnoB .HAI(. B KaqecTBe nOilHMepHblX aMnnoB

nccJle/ioBaJIUCb lloilu3TnJleHnoJiuaMnnbi (n])]IA) -- nbicoKOMOJteKy;tnpHbiM (MM 25 K,Ha) H

iiu3KOMOiieKy;inplibiA (MM 400 ,Ha). C iiOMOUbn r-ioBeilbnbrx peaKKnA ,QMK c

XU3Tn.neulpnaMunoM (,11)TA) llo,aTBepxzleno, qTO KOH/ieHcaunx npoTeKaeT c yqacTneM

nepBnqnbix aMunorpynii .ZI)TA. CTpyKTypa lio.nyqaeMblX ljpOzlyKTOB iloijTBep>KzleHa Maunbir.tn

LIMP H PCA. AHanornqno c nor.lonjbK) BTOPOii MO/jeilbnoA peaKuun Meek,uy 6uc(2,2,3,3-

TeTpaQTOpnpOnUJI)Kap6onaTOM H ,RATA nozlTnep)Kzleno, qTO n B aTONe CJtyqae KonMeHcaKnn

npoTeKaeT c yqacTneM nepBnqHblX aMnnorpynn. PeaKKun Kap6ailKOKCuiiupoBannx

nolin3TnJleHnoJlnaMnnoB ;ln3T JIKap6onaTaMU npoTeKailu ycnennno (BbicoKaii CTenenb

Kap6oKcniinponaHux) nMeuHO /l;lx(1),HAK.

Eiue o,qna nKTepecuan peaKunH npoTeKaer MOKzly CHMMeTPHqnbIMn @TopcozlepxmujnMU

IHaJIKHJIKap6onarablH H N,N'-zjuMeTUJlaNtnnocnupraMU. rlpu ATOM B 3anucuMOCTn OT

CipyKTypbi aMHnocriHPTa n ®TopaJtKnJIKap6onala rlOJiyqeHbi Kap6onaTbl co/ieplKaiune ozlny

nJIH Mne a-;jHMeTHJlarvlnnOrpynnbl

B peaKuniix noiiu(4-BUHnJt)@enoJla c pa3JiuqnbrMU ,ZJAK B npUCYTCTBUU HFvlH/la30Jla

uau/leribl iipUMepbi c BblCOKO0 CTeiienblo Kap6ailKOKCUJiupoBaHUH. llOJlyqeHnbie B xo/le

peaKunA (i),KAK c noilHMepaMH npHBOzlHT K npoziyKTaM, noTenunaJlbno nepcneKTnBnbIM ,Q;ix

ncnonb30BaHnx B KaqecTBe OTBepAUTenen 3HOKCHZHblX colon

AnTopoM nccJlezjOBaHO OTUomeHue ,QMK H 6uc(2,2,3,3-TeTpa®TopnponuJI)Kap6oHaTa K

®enoily H 4-aMnJi@enoJiy. PeaKunn llpoBozjHilacb B npnCYTCTBnn nMn.ua30;la npn KunHqenuu c

o6paTubim XOJIOzjU.nbnHKOM B Teqenue 6 q. ycTaHOBiieHO, uro @enOJI BOo6lue ne peat'npyeT c

6nc(2,2,3,3-TeTpa@Topnpoiluil)Kap6onaTON{ B nasBanubix yCJTOBnHX, a napa-aMnJIQenoJI

o6pa3yeT 4-aMHJl@enuil(2,2,3,3-aeapa(bTOpnpOnnJI)Kap6OHaT c BblX0210P«1 30%.



XapaKTepHO, qTO ,ZJMiK B npucyTCTBnn Umps,Ka30ila ne peat'npyeT c $enoJlorvl H na/2a-

amkiJiQenoilOM ilpu Kunnqenun B TeqeHkie 6 q B npucyTCTnnu KaTannTUwecKux KO.nuuecrn

HMnzla:30Jla.

B i'JiaBe 3 (3KcnepHMenTanbnail qacTb) onucbiBaeTCX 6oraTbIA apcenaJI o6opy,aoBaHux,

Reno;lb30Bannol'o npn BbinOJlnennn /IUCcepTaUUU.

CneKTpbl .qMP 3apelucTpupoBaubi na cneKTpoMeTpe Bruker DRX-400 (IH, 400 MI'u, i9F.

376 MI'u, OTnOCnTeiibHO CoF6). HK-cileKTpbi 3aiiucanbi ua 14K-(1)ypbe cneKTpoMeTpe Nicolet

6700 B nnTep}3ane 400-4000 CM'i. rX anallu3 11ponenen c ucnoJlblOBauueM xpouaTorpa@a

Shinladzu GCI 2010PLUS. COBpeMeHnble xpoNtaTO/Mace-cneKlpoMeTpbi nano;ib30Banbi fl;ix

u;letiTu@nKaunn noiiyqaeMt,ix npo,nyKTOB. PCA npOBOnnJICH na 21nQpaKTOMeTpe X.calibur 3.

CJle21yeT OTMeTUTb, qTO ;jUCcepTanT oqeub TlllaTeJlbnO BbillOlinnil onbiTbi no iloilywennK) nonblx

llpOzlyKTOB (nOJlyqeHO 6oiiee 60 nonbix coezlnneunA), npe,H;lo>KeHbi iiyTU itpaKakiqecKoi-o

ucnonb30BaHnx neKOTOpbix n3 HnX.

3aKilK)qeHue o npo/ieilaHnon .nuccepaanTOM uccJie.uosannn ilpezicTaniieno AHuoM

MnxaRiioBou ('eMenoBOU JlaKouuqmo H KOMrleTeHTno. rlpn ATOM no,nTBep)K/lego, qTO

6uc(2,2,3,3-reTpa$Topnponnil)Kap6onaT Heo6xoztuM zl;isi coBpeMeHnoro pa3BnTnH

OTeqecTBenHOU npoMblnIJleHnocru.

lipo npoqTeiiuu /InccepTaKnn li aBTopedepaTa MO)KHO nbizle;iuTb necKoiibKO saMeqanun

ljonpocoi3 n [iuKeliaiiuu

1. 13 aliTopc$epare iia CTP. 8 (npezjllocilczjHu6 a63au) rOBOPPITCX, qTO TeTpmTOKCn3TaH

OKa3allcH nead$eKTUBnbiM KaTann3aiopoM llepe3Tepnq)UKau zi MeTnJTKap6OHaTa,

tio UeCbMa 3$QeKrUBUSiM ,Q;iH iiepe3Tepn(bnKauuu ,K3i<. B TolKe npeMn /l;iH

nepe3Tepn$uKaiinu .HbK Han6oJtee 3®d)eKTUBnbiM OKa3aJlcii TeTpan30nponoKcuaran

B03MolKno, Hy)Kno ucnoJlb30BaTb /IJIH 3Tnx CJiyqaen npezlCTaBJlenHsl o CTepuqecKnx

®aKTopaxP

2. B aBTopeQepaTe H zluccepTaunu yKa3auo, qTO ueJlblo pa6oTbl XBJIHeTcn pa3pa6oTKa

nOBbiX MeTOJIOB cnHre3a (bTopc021eplKauiux ZluailKUJIKap6onaTOB H BbixBiienne

oco6eHiiocieA ux peaKUHOHFloA cnoco6iiocTn B peaKunHX c N- H O-nyKileo®u.name

iia npUMepe aMUnOi3 H CnHPTOB.

MoKny reM B ai3Tope$epaTe n ,anccepTaunn (CTP. 18, cxeMa 29, CTP. 64-65)

paCCMOrpenO B3auMo;jedciBue 6uc(2,2,3,3-TeTpa$TopilponnJI)Kap6oHaTa c (benOJiOM

n llapa-aMnii(benoJloM B llpnCFTCTBnH UP«iu/ia30na.

3. Ha CTP. 64 nnccepTaKun roBopurcs, qlo .RMK n 6uc(2,2,3,3-

TeTpa$Topnponnil)Kap6nnoii npu KnnsqeHnn B npucyTCTnun HMn/ja30Jla ne

pearnpyeT c @euoJIOM, HO B TaKux }Ke yCJIOBHXX 6nc(2,2,3,3-



reTpa@TopilponuJI)Kap6omaT pearnpyeT c nczpa-aMnno4)enoiioiKI, o6pa3yH

4-aMnii@eHU.n(2,2,3,3-TeTpa@Topnponuit)Kap6onaT c BblXO,QOM 30%.

MuKeT 6bnb, c.ne/IOBailo U3MennTb yCJIOBHil npoBe21enHn peaKKnu, nanpnMep

3aMennrb nMn/la30il 6oiiee aKTnBUbIM KaTaJtn3aTopoM?

1303MOHcnO, ale,loijalio 6bi npoBecln ucllbiranun 6noiloruqecKon aKTunnocau

iieKoiopbix noBbix iiOJtu@aOPKap6Oilaron.

4

ClqnTato, qTO ljo CBoen aKTyaJibnocTn, HayqHon HOBu31ie, itpaKTuqecKon 3naqur«iOCTl,

ziocTonepnocTU pe3yiibTaTOB n o6ocHOBanHOCTn BblBozjoB, ,HnccepraKun CCFvlCHOBOA A.M

OTneqaeT Tpe6oBannxM n. 9 [1oiiwKennn o ljpucyxAeHuu yqeHbix CTelleneA B Srp①y

/ltnccepTaunonnan pa6oTa <<ClnnTe3 H CBoAcTBa (bTopcozlep)Kauiux 21uaJIKnJIKap6onaTOB>>

cooTBeTCTByeT nacnopTy cneunanbHocru 1.4.3 -- Opi'anuqecKaH XnMuii: il.I -- Bbllle.neHue n

oqucTKa nOBbiX coe,KunenuA; iJ.2 Pa3BUTue pauHonaJlbnblx nyTeA cnHTe3a CJIO>KnblX MOJteKy;i;

n.7 -- BblnBilenHe 3aKonoMepnocreA Tnlla <<cTpyKTypa -- CBoAcIBo>>, a ee anTop 3acilyxnBaeT

lpncylKiaennn CTerleFln Kan.nulla'ra xuFvlHqccKux nayK 110 clleuHaJlbnocl'n 1.4.3 -- OpranuqecKax

XHMHH

,UoKTop xnr'lnqecKnx iiayK, npo$eccop

iipo®eccop Kale/ipbi6uoiloruu,

xuhlnn H 3KOJIOrnn(1)ezlepa;ibnoro

rocyziapc rBCRHOFO 6nzlKeTuoro

o6pa30BareJlbnoro yqpelKzieuux

Bbicmero o6pa30Ban <(KpacHOHpcKuA

locyzlapciiJeHnbln nezlaroruqccKmu

yHutiepcn rer UM. B. 11. Ada(bl,eiia>>
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