
OT3biB 
ocpMI.J;Ma.JibHOro onnoHeHTa ,n:.x.H., ,n:ou;eHTa Eo.s~pcKoro Ba,n:MMa IIaBJIOBMqa 

Ha ,n:MccepTau;MOHHYIO pa6ozy PeMM30Ba IOpM.s~ OneroBMqa 

«llpOH3BOJJ:Hbie 5-apHJJ- H 5-Kap60KCHJJ-2-MeTHJJ-3-(1,2,3-THaJJ:Ha30JJ-4-

HJJ)IJ»ypaua: CHHTe3 H peaKU,HOHHaH CDOC06HOCTb», 

npe,n:cTaBneHeyiO Ha COMCKaHMe yqeHOH CTeneHM KaH,n:M,n:aTa XMMMqeCKMX HayK no 

cneu;Ma.rrbHOCTM 1.4.3.- OpraHMqecKa.H XMMM.H 

)l;MccepTau;MOHHa.H pa6oTa PeMM30Ba IOpM.s~ OneroBMqa nocB.s~rn;eHa pa3pa6oTKe 

MeTO.LJ:OB CMHTe3a npOM3BO.LJ:HbiX cpypaHOBOrO psi,n:a, BKflJOqa.sJ: KOH,n:eHCMpOBaHHbie 

reTepoapoMaTMqecKMe CMCTeMbi. <l>ypaHOBOe KOflbi.J;O MMeeT 6onbmOe 3HaqeHMe B 

opraHMqecKOH M Me,n:MI.J;MHCKOH XMMMM. )l;n.s~ opraHMqeCKOH XMMMM BIDKHOCTb 

cpypaHOBbiX npOM3BO.LJ:HbiX CB.H3aHa C TeM, qTO OHM MOryT 6biTb BIDKHbiMM 

nonynpO.LJ:YKTaMM B CMHTe3e ,n:pyrMX reTepOI.J;MKflMqecKMX CMCTeM BBM.LJ:Y peaKI.J;MOHHOH 

cnoco6HOCTM cpypaHOBOrO I.J;MKna. B 6MOXMMMM, Me,n:MI.J;MHCKOH XMMMM M XMMMM 

cpe,n:cTB 3arn;MTbi pacTeHMH 3HaqeHMe cpypaHco,n:ep)l(arn;Mx coe,n:MHeHMH o6ycnoBneHo 

TeM, qTo OHM o6na,n:aiOT illMpOKMM cneKTpOM 6MonorMqecKOH aKTMBHOCTM, HanpMMep, 

I.J;MTOTOKCMqecKOH, HeifpOTOKCMqecKOH, aHTM6aKTepMa.JibHOH M ,n:p. 3TO o6ycnaBflMBaeT 

aKyYaJJbHOCTb COBepmeHCTBOBaHM.H MeTO.LJ:OB MX nonyqeHM.H M npMMeHeHM.H M 

pa3pa60TKM HOBbiX CMHTeTMqeCKMX MeTO.LJ:MK B :noif o6naCTM. 

HayquaH HOBH3Ha ,n:aHHOH pa60Tbi 3aKnJOqaeTC.H, npe)l(,n:e BCero, B TOM, qTO 

.LJ:MCCepTaHTOM nOKa3aHa B03MO)I(HOCTb CTa6MflM3ai.J;MM cpypaHOBOrO KOflbi.J;a 2-MeTMn-3-

(1 ,2,3-TMa,n:Ma30fl-4-Mn)cpypaHa BBe,n:eHMeM B nOflO)I(eHMe 5 Cfl0)1(H03cpMpHOH, 

Kap6oKCMflbHOH, xnopKap60HMflbHOH, aMM.LJ:HOH M rM,n:pa3M.LJ:HOH rpynn. 

llpo,n:eMOHCTpMpOBaHa BIDKHOCTb TaKOH CTa6MflM3ai.J;MM .LJ:fl.H npoBe,n:eHM.H peaKI.J;MH 

cpyeyi.J;MOHa.JIM3ai.J;MM MeTMflbHOH rpynnbi. TaK)I(e nOKa3aHa B03MO)I(HOCTb 

CTa6MnM3ai.J;MM 2-MeTMn-3-(1,2,3-TMa.LJ:Ma30fl-4-Mn)cpypaHa apMflbHbiMM 3aMeCTMTefl.HMM 

M M3yqeHa 3aBMCMMOCTb TaKOH CTa6MflM3ai.J;MM OT 3fleKTpOHHOH npMpO.LJ:bi apMnbHOH 

rpynnbi, qTo .HBn.HeTC.H BIDKHbiM ,n:fl.H nnaHMpOBaHM.H CMHTe3a. 

)l;pyrMM acneKTOM HayqHOH HOBM3Hbl CTa.JIM pe3yflbTaTbi, nonyqeHHbie npM 

MCCne,n:OBaHMM XMMMM M CMHTeTMqeCKMX B03MO)I(HOCTeH CMHTe3MpOBaHHbiX 

.LJ:MCCepTaHTOM 5-apMn- M 5-Kap60KCMn-2-MeTMn-3-(1,2,3-TMa,n:Ma30fl-4-Mn)cpypaHOBbiX 

npoM3BO.LJ:HbiX. IOpMii OneroBMq noKaJa.rr, qTo Kap6oKcMn3aMern;eHHbie npoM3BO.LJ:Hbie 

MOryT 6biTb cpyHKI.J;MOHa.JIM3MpOBaHbi no MeTMflbHOH rpynne C nOMOI.IJ;blO 

npOMe)l(yToqHOH peaKI.J;MM 6pOMMpOBaHM.H C nocne,n:yiOI.IJ;MM HyKneOcpMflbHbiM 

3aMern;eHMeM. B To )l(e BpeM.H 5-apMn-2-MeTMn-3-(1,2,3-TMa.LJ:MaJon-4-Mn)cpypaHbi He 

.LJ:aiOT B 3TMX ycnOBMSIX CTa6MflbHbiX npo,n:yKTOB cpyHKI.J;MOHa.JIM3ai.J;MM. J-f3yqeHMe 

peaKI.J;MM pacKpbiTM.H 1,2,3-TMa,n:Ma30flbHOrO I.J;MKna 5-apMn- M 5-Kap60KCMn-2-MeTMn-3-

(1 ,2,3-TMa,n:Ma30fl-4-Mn)cpypaHOB no,n: ,n:eifCTBMeM CMflbHbiX OCHOBaHMH nOKa3a.JIO, qTo 

,n:aHHbie peaKI.J;MM npoTeKalOT B COOTBeTCTBMM C o6rn;enpMH.HTbiM ,n:fl.H 5H-1,2,3-

TMa,n:Ma30flOB MeXaHM3MOM. B cnyqae Ha.JIMqlf.H npM 3TOM B MOneKyne BHyrpeHHero 

HyKneOcpMna (KaK, HanpMMep, npM peaKI.J;MM aMMHOMeTMflbHOrO npOM3BO.LJ:HOro) 

npoMe)l(yToqHo o6pa3yiOI.IJ;MHC.H TMOKeTeH no,n:BepraeTC.H reTepOI.J;MKnM3ai.J;MM. 

3Ha1.JHMOCTb pelyJJLTaTOB LI:HCCepTaU,HOHHOH pa60Tbl CB.H3aHa C TeM, qTO B 

xo,n:e cBoero Mccne,n:oBaHM.H IOpMii OneroBMq pa3pa6oTa.rr HecKonbKO HOBbiX 

npenapaTMBHbiX MeTO.LJ:MK: nonyqeHMe npOM3BO.LJ:HbiX 5-apMn- M 5-Kap60KCMn-2-MeTMn-
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3-(1,2 ,3-TJfa,lJ,Ifa30JI-4-HJI)<PypaHOB, <PYHKU:IfOHaJIIf3aiJ;HSI 3TlfJIOBOrO 3<PHpa 5-MeTHJI-4-

(1 ,2,3 -THa,lJ,Ifa30JI-4-HJI)<!lypaH-2-Kap60HOBOH KHCJIOTbi IIO Kap60KCHJibHOH rpyrrrre, 

BBe,lJ,eHHe B 60KOBYIO IJ;eiib B IIOJIO)I(eHHH 2 <PypaHOBOrO KOJibiJ;a a30T-, KHCJIOpO.l1,-, 

cepa- If <Poc<Popco.n.ep)l(a:W:HX <PYHKU:IfOHaJibHbiX rpyrrrr, CHHTe3 IIpOH3BO,lJ,HbiX 

<f>ypo [2 ,3 - c] rrHpH.lJ.HHOB . 

.ll:HCCepTaHT rrpO.l1,eMOHCTpHpOBaJI ysepeHHOe BJia,lJ,eHHe MeTO,lJ,aMH 

3KcrrepHMeHTa If ycTaHOBJieHH.SI cTpyKTYPhi opraHwieCKHX coe.n.HHeHHii. liM rrpo.n.eJiaH 

3HaqifTeJibHbiH o6oeM ClfHTeTifqecKOH pa60Tbi. lfCIIOJib30BaHHe COBpeMeHHbiX 
1 

<PH3HKO-XHMHqecKHX MeTo.n.os aHaJIH3a (TaKHx, KaK crreKrpocKorrH.SI.51MP Ha .SI.n.pax H , 
13C, 31P, a TaK)I(e HK-crreKrpocKorrH.SI H Macc-crreKrpoMeTpH.SI) o6ecrreqHsaeT 

)J;OCTOBepHOCTb OOJIY'ICHHhiX pe3yJihT3TOB. AHaJIIf3Hpy.SI If COIIOCTaBJI.SI.SI ,lJ,aHHbie 

rrpe.l1,CTaBJieHHOrO B ,lJ,IfCCepTaU:HOHHOH pa6oTe KOMIIJieKCa IfCCJie,lJ,OBaHHH, MO)I(HO 

C,lJ,eJiaTb 3aKJIJOqeHHe 06 HX B3alfMHOH COrJiaCOBaHHOCTH. 

llo pa6oTe HMCIOTCSI CJIC)J;YIOUJ,He BODpOCbl H 33MC'I3HHSI: 

1. C qeM, IIO-BarneMy, CB.SI3aHbi HH3Klfe BbiXO,lJ,bi (5-12 %) IIpH ClfHTe3e apHJI<!lypaHOB 

3-5 H ,lJ,eJiaJIHCb JIH IIOIIbiTKif OIITHMif3HpOBaTb 3TY CTa,lJ,IflO IfJIIf OIIp060BaTb 

aJibTep HaTHBHbiH MeTO.lJ. CHHTe3a 3THX COe,lJ,HHeHHif? 

2 . B p a6oTe q acTo yrroMHHaeTc.SI HH3KM TepMHqecKM cTa6HJibHOCTb 

apHJI<f>y p HJITHa,lJ,Ha30JIOB. Ha Moii B3rJI.SI.l1., 3TO He cosceM sepHM <f>opMyJIHposKa, 

TaK KaK BO BCeX CJiy qa.SJ:x, B KOTOpbiX YIIOMHHaeTC.SI pa3JIO)I(eHHe 3TlfX COe,lJ,HHeHHH 

( 3a HCKJIJOqeHHeM COOTBeTCTBYIO:W:HX Kap60HOBbiX KlfCJIOT), peqb MO)I(eT If,lJ,Tlf 0 

HH3KOH XHMifqecKOH CTa6HJibHOCTH ( KOTOpM, pa3yMeeTC.SI, 6oJiee 3aMeTHa IIpH 

IIOBbiiiieHHH TeMrreparypbi, HO OIIpe.l1,eJI.SieTC.SI He TepMifqecKHM pa3JIO)I(eHHeM, a 

XlfMJiqecKHMif peaKIJ;H.SIMif C IfMeiO:W:HMifC.SI B CHCTeMe peareHTaMH). 

3 . B KaqecTBe paCTBOpHTeJI.SI B CHHTe3aX ,lJ,HCCepTaHT qacTO HCIIOJib3yeT 6eH30JI. 

YqHTbiBM CHHTeTifqeCKOe 3HaqeHHe pa60Tbi, a TaK)I(e TO, qTo 6eH30JI .SIBJI.SieTC.SI 

KpOB.SIHbi M .SI,lJ,OM, B03HHKaeT )l(eJiaHHe 3aMeHHTb ero (HaiipHMep, TOJIYOJIOM IfJIIf 

,lJ,HXJIOp3TaHOM, KOTOpbie 3aMeTHO MeHee TOKCJiqHbi). MO)I(HO Jill, IIO MHeHHIO 

,lJ,HCCepTaHTa, IIpOBeCTH TaKyiO 3aMeHy? 

4 . H eKOTOpbie coe.n.HHeHH.SI B pa6oTe (HarrpHMep, sern:ecTBa 18, 2 2 , 25 , 26 If p.SI.n. 

.n.pyrHX) 6biJIH rroeyqeHbi C rrperrapaTHBHbiMH BbiXO,lJ,aMH MeHee 25- 50%. IlpH 3TOM 

If3 p a60Tbi He COBCeM .SICHO, qTo .SIBJI.SieTC.SI IIpifqHHOH HH3KlfX BbiXO,lJ,OB. He 

IfCKJIJOq aJO, qTo 3TO CB.SI3aHO C IIOTep.SIMif IIpO.lJ.YKTa IIpH Bbi,lJ,eJieHiflf rryTeM 

Kp HCTaJIJIH3aU:HH. Mo)I(HO JIH .n.o6HThC.SI 6oJiee BbiCOKHX rrperrapaTHBHbiX Bhixo.n.os, 

OIITHM H3HpOBaB MeTO,lJ,bi Bbi,lJ,eJieHH.SI IIpO.lJ.YKTOB (HaiipHMep, IfCIIOJib3YIO 

KOJIOHOqHyiO XpOMaTorpa<PHIO B 3TlfX CJiyqa.SJ:X), IfJIIf ,lJ,aHHbie IIpOH3BO.l1,Hbie 

HeCTa6HJibHbi B YCJIOBH.SIX KOJIOHOqHoif XpOMaTOrpa<PHH Ha CHJIHKareJie? 

5. B pa6oTe BCTpeqaJOTC.SI HeToqHoCTH If He.n.ocTaTKH B o<PopMJieHHH: 

Ha3BaHH.SI 5-apHJib HhlX rrpoH3BO.lJ.HhiX B o6cy)l(.n.eHHH pe3yJihTaToB H B 

3KCIIepHMeHTaJibHOH qaCTH ,lJ,aHbi He B COOTBeTCTBHH C COBpeMeHHOH 

HOMeHKJiaTypoii. HarrpHMep, coe.n.HHeHHe 2 B pa6oTe Ha3biBaeTc.SI 3-au:eTHJI-2-

MeTHJI-5-<PeHHJI<!lypaH, XOT.SI .l1,0JI)I(H0 Ha3biBaTbC.SI 1-(2-MeTHJI-5-<PeHHJI-3-

<Pyp aHHJI)3TaHOH. If eCJIIf B 06Cy)l(,lJ,eHiflf 3TO 06'b.SICHifMO, TaK KaK 3TO COe,lJ,HHeHHe 

paCCMaTpHBaeTC.SI KaK IIpOH3BO.l1,HOe 4lypaHa H cpaBHHBaeTC.SI, HaiipHMep, C 

COe,lJ,HHeHHeM 1 (KOTOpoe Ha3biBaeTC.SI IfMeHHO KaK 3aMe:W:eHHbiH 4lypaH), TO B 
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3KCnepHMeHTa.JlbHOH qacTH Ha:maHH.SI nyqrne npHBO.lJ:HTb B COOTBeTCTBHH C 

npaswnaMH HIOIIAK. 
,l(wccepTaHTOM CHHTe3HpOBaHO 60JibiiiOe KOJIHqecTBO opraHHqecKHX COe,n:HHeHHH, 

KaK HOBbiX, TaK 11: paHee OnHCaHHbiX B JIHTepaType. IlpH OnHCaHHH HX B 

3KcnepwMeHTaJibHOii qacTH He yKa3aHo, nonyqeHo JIH coe,n:wHeHwe snepBbie, HJIH 

OHO y)l(e 6biJIO OnHCaHO paHee. HanpHMep, Ha CTp. 76 npHBe,n:eHa MeTO.lJ:HKa 

nonyqeHHSI COe,n:HHeHHSI 2 (B pa60Te Ha3biBaeTCSI 3-au;eTHJI-2-MeTHJI-5-

cpeHHJicpypaH), KOTopoe H3BeCTHo 6onee 100 neT. Ho HHKaKwx nwTepaTypHbiX 

CCbiJIOK He npHBe,n:eHO. 3TO )l(e OTHOCHTCSI K u;eJIOMY pxey ,n:pyrHX cpypaHOBbiX 

npOH3BO.lJ:HbiX. 

IlpH OnHCaHHH Bei.I.J:eCTB, nonyqeHHbiX BnepBbie, npHHXTO npHBO.lJ:HTb JIH60 ,n:aHHbie 

3JieMeHTHoro aHaJIH3a, nw6o pe3yJihTaT onpe.n:eneHHX 6pyrro-cpopMyJihi no ,n:aHHbiM 

Macc-cneKTpOMerpHH BbiCOKOrO pa3peiiieHHSI. B .lJ:HCCepTaiJ;HH .li:Jijl HeKOTOpbiX 

COe,n:HHeHHH He npHBO.lJ:HTCSI HH TO, HH ,n:pyroe. HanpHMep, .ll:JISI coe,n:HHeHHX 55 
npHBe,n:eHbl TOJibKO cneKTpbl j{MJ> 

1
H 11: 

13
C. 0TCYTCTBHe ,n:aHHbiX 3JieMeHTHOrO 

aHaJIH3a HJIH MaCc-cneKTpOMerpHH BbiCOKOrO pa3peiiieHHSI npenXTCTByeT 

ony6JIHKOBaHHIO pe3yJibTaTOB BO MHOrHX HHOCTpaHHbiX )l(ypHanax, OC06eHHO, 

BbiCOKOpeifTHHrOBbiX. 

,l(HCCepTaHT qaCTO onycKaeT CJIOBa 11: cppa3bl, 3aCTaBJISISI qwTaTeJISI HX .lJ:O.lJ:YMbiBaTb. 

HanpHMep, Ha CTp. 42 HanHCaHO, qTo «menoqHOH rw,n:pOJIH3 THa,n:Ha30Jia 11 npH 

KHIISiqeHHH C rH,n:pOKCH.lJ:OM KaJIHSI B BO.lJ:HO-CnHpTOBOH cpe,n:e npHBeJI K Kap60HOBOH 

KHCJIOTe». Cne,n:OBaJIO 6bi nHCaTb «menoqHOH rH,n:pOJIH3 THa.lJ:Ha30Jia 11 npH 

KHnxqeHHH C rH,n:pOKCH.lJ:OM KaJIHSI B BO.lJ:HO-CnHpTOBOH cpe,n:e C nocneeyiOI.I.J:HM 

n o,n:KHCJieHHeM . . . ». To )l(e CaMOe (,n:o6aBJieHHe KHCJIOTbi Ha BTOpOH CTa,n:HH) 

.ll:OJI)I(HO 6biTb npHBe,n:eHO Ha COOTBeTCTBYIOI.I.J:eH CXeMe (CxeMa 2.6), KOTOpaSI B 

cymecTBYIOI.I.J:eM BH,n:e HeKoppeKTHa. 

IlpHBe,n:eHHbie 3aMeqaHHSI He HOCSIT npHHIJ;HnHaJibHOrO xapaKTepa 11: He BJIHSIIOT 

Ha 3HaqHMOCTb npose,n:eHHoii pa6oTbi. B u;enoM, no cyTH caMoii pa6oTbi 11: o6neMy 

3KcnepHMeHTaJihHoro MaTepwana .n:wccepTau;HX IOpwx Oneroswqa PeMH30Ba XBJISieTcx 

3aKoHqeHHbiM HayqHbiM HCCJie,n:OBaHHeM. 

OcHOBHbie MaTepHaJibi .n:wccepTau;ww .n:ocTaToqHo nonHo npe,n:cTasneHbi B 4 

HayqHbiX cTaTbXX (see 4 pecpepwposaHbi 6a3aMH ,n:aHHbiX WOS 11: Scopus) 11: B Te3wcax 

13 .lJ:OKJia,n:oB Ha BCepOCCHHCKHX KOHcpepeHIJ;HSIX 11: KOHcpepeHIJ;H.SIX C Me)l(,n:yHapO.lJ:HbiM 

yqacTHeM. IleqaTHbie pa60Tbl 11: aBTOpe<l>epaT nOJIHOCTbiO OTpa)l(aiOT CO,n:ep)l(aHHe 

.n:wccepTau;ww. Pe3yJihTaTbi 11: BbiBO.lJ:bi ,n:aHHoii pa6oTbi norwqHbi 11: o6ocHoBaHhi. 

.l(wccepTau;wx IO. 0. PeMH30Ba xsnxeTcx HayqHo-KBanmpwKaQHOHHOii pa6oToii, 

B KOTOpOH Ha OCHOBaHHH BbiiiOJIHeHHbiX aBTOpOM HCCJie,n:oBaHHH peiiieHa HayqHax 

3a,n:aqa paCKpbiTHSI CHHTeTHqeCKOrO noTeHIJ;HaJia npOH3BO.lJ:HbiX 5-apHJI- 11: 5-

Kap60KCHJI-2-MeTHJI-3-(1,2,3-THa,n:Ha30JI-4-HJI)cpypaHa B peaKIJ;HSIX cpyHKIJ;HOHaJIH3aiJ;HH 

11: reTepOIJ;HKJIH3aiJ;HH, HMeiOI.I.J:M 3HaqeHHe .lJ:JISI pa3BHTHSI opraHHqeCKOH 11: 

Me,n:HIJ;HHCKOH XHMHH. 

TaKHM o6pa3oM, MO)I(HO 3aKJIJOqHTb, qTo .n:wccepTau;wx PeMH30Ba IO. 0. 

«ilpOH3BO.lJ:Hbie 5-apHJI- 11: 5-Kap60KCHJI-2-MeTHJI-3-(1,2,3-THa.lJ:Ha30JI-4-HJI)cpypaHa: 

CHHTe3 11: peaKIJ;HOHHM CnOC06HOCTb» Y.ll:OBJieTBOpSieT Tpe6oBaHHSIM, npe,n:'bSIBJISieMbiM 

K KaH,n:H,n:aTCKHM .lJ:HCCepTaiJ;HXM B «ilOJIO)I(eHHH 0 nopx,n:Ke npHCy)l(,n:eHHSI yqeHbiX 

cTeneHeii», YTBep)l(,n:eHHOM nocTaHOBJieHHeM IlpaBHTeJibCTBa PoccwiicKoii <l>e.n:epau;ww 
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