
OT3hiB O(I)H:QHAJihHOrO OITITOHEHTA 

Ha .n;MccepTal(MIO E«<>peMoBoii Mapuu MnxaiiJIOBHLI 

«PeaKU:HH a30MeTHHHMHHOB, HHTpOHOB, HHTpHJIOKCH,ll;OB C 3aMem;eHHhiMH 

N-BHHHJinuppoJiaMn u HH.lJ:OJiaMH», 

npe.n;cTaBJieHHYIO Ha COMCKaHMe yYieHOM CTeneHM KaH,l(M,l(aTa XMMMYieCKMX HayK 

no cnel(MaJibHOCTM 02.00.03 - opraHMYieCKa51 XMMM51 

PeaKIJ;mf 1,3-.n;MnOJI51pHoro I(MKJionpMcoe.n;MHeHll51 npe.n;cTaBJI51IOT co6o:H y.n;o6HbiH 

MeTo.n; noc'IpoeHll51 II51TMYIJieHHoro reTepol(MKJIMYiecKoro KapKaca. B p51.n;e cny-qaea OHM 

npoTeKaiOT C BbiCOKOH perMO- M CTepeoceJieKTMBHOCTbiO, YITO n03BOJI51eT ,l(OCTM"l!b , 

onpe.n;eJieHHOM KOHqmrypal(HM npM HeCKOJibKllX CTepeOI(eHTpax B O.ll:HY CTa,l(MIO, M 3TO 

06CT051TeJibCTBO o6ycJIOBJIMBaeT MX IIIHpOKOe HCnOJib30BaHHe ,l(JI51 CMHTe3a 

6HOJIOrMYieCKH aKTMBHbiX Beii(eCTB M aHaJIOrOB npMpO,l(HbiX COe,l(MHeHMH. flpMMeHeHMe 

KaTaJIM3aTOpOB - KllCJIOT JlbiOHCa - .n;aeT B03MOJKHOCTb nOBbiCMTb perMO- M 

CTepeoceJieKTMBHOCTb (3+2]-I(MKJIOnpMCOe,l(MHeHll51, a MHOr.n;a - ,l(mKe HarrpaBHTb 

npol(ecc no nyTM cpopMaJII>Horo [3+n]-I(HKJionpMcoe.n;MHeHM51. 

fiHppOJibHbiH M MH,l(OJibHbiH KapKaCbl 51BJI51IOTC51 Ba)KHbiMM . C'IpYKTYPHbiMM 

<}JparMeHTaMM 6MOJIOrMYieCKH aKTMBHbiX Beii(eCTB, B TOM YIMCJie npMpO,l(HOrO 

npOHCXO)K,l(eHM51. KpoMe TOrO, IIpOH3BO,l(Hbie nHppoJia MCnOJib3YIOTC51 ,l(JI51 nOJiyYieHM51 

HOBbiX MaTepHaJIOB pa3JIMYIHOrO Ha3HaYieHM51 (MaTepMaJibl ,l(JI51 OnT03JieK'IpOHMKll, 

3JieK'IpOnpOBO,l(51II(Me nOJIMMepbi). PeaKIJ;MOHHOCnoco6HbiMM HOCMTeJI51MM nHppOJibHOrO 

cpparMeHTa 51BJI51IOTC51 N-BMHMJinHppoJII>I. Hx B3aMMo.n;eiicTBMe c 1,3-.n;MnOJI51MM 

n03BOJI51eT paCIIIHpHTb accOpTMMeHT nHppOJICO.l(ep)Kaii(MX reTepOI(MKJIMYieCKHX CMCTeM M 

npe.n;cTaBJI51eT KaK TeopeTMYieCKHH (B nJiaHe M3yYieHll51 XO,l(a M pe3yJibTaTOB peaKI(MH 

I(MKJIOnpHCOe,l(MHeHM51), TaK M npaKTHYieCK}fH (B nJiaHe Bbl51BJieHM51 noJie3HbiX CBOHCTB 

BHOBb CHHTe3HpOBaHHbiX COe,l(MHeHHH) MHTepec. fi03TOMY . M3yYieHHe OCHOBHbiX 

3aKoHoMepHocTeii B3aMMo.n;eiicTBM51 1,3-.n;Mnone:H:: HM'IpOHOB, HMTPMJIOKCM,l(OB II 

a30MeTMHHMMHOB - C N-BMHHJIIIHppoJiaMM M -MH,l(OJIOM, B TOM YIHCJie B rrpHCYTCTBHM 

KaTaJIM3aTOpOB, npe,l(CTaBJI51eTC51 HeCOMHeHHO aKIDYOJlbHOU 3aOalleU. 

,.ll;MccepTal(MOHHM pa6oTa EcppeMoao:H M.M. noc'IpoeHa 'Ipa.n;MI(MOHHbiM o6pa3oM 

M BKJIIOYiaeT B ce651 BBe,l(eHMe, 0630p JIHTepaTypbi, o6cy)K,l(eHMe pe3yJibTaTOB, 

3KCnepMMeHTaJibHYIO YiaCTb, BbiBO,l(bi, CnMCOK 

npHJIO)KeHMe, co.n:ep)Kall(ee 51MP 1H M 5IMP 

MCnOJib30BaHHOM JIMTepaTypbl H 

13C cneK'Ipbl CMHTe3HpOBaHHbiX 



coe,D;JIHeHI·dt 06beM pa6oThi 153 cTpamru;nr (6e3 npMJIO)Kemrn). CnMCOK JIMTeparypni 

BKJIIOYJaeT 170 HaMMeHOBaHMM, "l!TO YKa3hiBaeT Ha KaYJeCTBeHHYIO MH<l:>OpMa:r.:t;MOHHYIO 

npopa6oTKY npo6neMbi. 

B nMTepaTypHoM o63ope ,n;ocTaTOYIHO nonHo M no,n;po6Ho npoaHaJIM3MpoBaHI>I 

orry6JIMKOBaHHbie ,n;aHHhie no MCnOJib30BaHMIO KMCJIOT JlniOMCa B KaYJeCTBe 

KaTaJIM3aTOpOB B peaK:r.:t;IDIX :r.:t;MKJIOnpMCOe,D;MHeHIDI HMTpOHOB M a30MeTMHMMMHOB, npM 

3TOM OC06oe BHMMaHMe y,n;eneHO peaK:r.:t;IDIM <l>opMaJibHOrO (3+3]-:r.:t;MKJIOnpMCOe,D;MHeHIDI. 

BnHIBJieHO, "l!TO MCnOJib30BaHMe KMCJIOT JlniOMCa n03BOJI51eT He TOJibKO COKpaTMTb BpeM51 

peaK:r.:t;MM, yBeJIM"lJMTb BbiXO,ll; M nOBbiCMTb ceneKTMBHOCTb (3+2]-,n;MnOJI5IpHOrO 

:U:MKJionpncoe,n;MHeHIDI, Ho M B p51,n;e cnyYiaeB HanpaBMTh peaK:r.:t;MIO no rryTM <PopMaJII>Horo 

(3+ 3 ]-:r.:t;MKJIOnpMCOe,D;MHeHIDI. 

,li;MccepTa:r.:t;MOHHa51 pa6oTa E<l>peMoBoit M.M. rrocB51meHa pa3pa60TKe HOBbiX 

MeTO,ll;OB CMHTe3a reTepo:r.:t;MKJIMYJeCKMX CMCTeM, co,n;ep)Kal:r.:t;MX nHppOJibHbiM <l>parMeHT, 

rryTeM (3+2]- M (3+3]-:U:MKJIOIIpMCOe,D;MHeHIDI 1,3-,D;MIIOJieM (HIITpOHOB, HIITpHJIOKCH,ll;OB H 

a30MeTMHHMHHOB) K N-BHHHnnnpponaM M -MH,n;ony. C<l>opMynMpoBaHHa51 u;enn 

pe:r.:t;eH3HpyeMOM pa60Tbl H pernaeMhie B HeM 3a,D;a"£IH, B CBeTe Bbiiiie H3JIO)KeHHOrO, 

060CHOBaHhi, a CaMa pa6oTa npe,D;CTaBJI51eTC51 aKmyanbllOU KaK B YiaCTM ycTaHOBJieHIDI 

ocHOBHhiX 3aKoHoMepHOCTeii rrpoTeKaHIDI 1,3-,n;Hrron51pHoro :U:HKJiorrpHcoe,n;HHeHIDI K N­

BMHMnnnpponaM M MH,ll;OJiaM, TaK H B YiaCTH ycTaHOBJieHIDI BJIH51HIDI KHCJIOT JlniOHCa Ha 

HarrpaBJieHHe peaK:r.:t;HH H H3yYJeHIDI <l>opMaJibHOrO [3+3]-:U:MKJIOnpMCOe,D;MHeHIDI. 

HayrmaR IIOBU3Ha ,n;HccepTa:r.:t;HH E<PpeMoBoii M.M. 3aKJIIOYiaeTC51 B cne,n;yiOmeM: 

• Hccne,n;oBaHbi perMo- H cTepeoceneKTHBHOCTh 1,3-,n;HrrOJI51pHoro 

:r.:t;MKJiorrpHcoe,n;HHeHIDI HHTpHnoKcH,n;oB, a30MeTMHMMMHOB M HMTPOHOB K N­

BMHMJirrHppaM M N-BMHHJIHH,n;ony. 

• IJOKa3aHO, YJTO B rrpHcyTCTBHU: KMcnoT JlniOMca N-BMHMnnHpponni 

B3aMMO,D;eMCTBYIOT C 1,3-,D;MIIOJI51MH ITO nyTM <l>opMaJibHOrO (3+3]-

:r.:t;MKJIOIIpHCOe,D;HHeHIDI. 

• BrrepBnie M3yYieHo B3aHMo,n;eiicTBHe HHTpOHOB c N-rrporra,n;HeHMnrrHpponaMH H 

N-nporra,n;HeHHJIMH,n;onoM. 

flpaKmU'leCKaR 31la'lUMOCfflb pa60Tbl COCTOMT B cne,n;yiOI:r.:t;eM: 

• Pa3pa6oTaHa 3<l><l>eKTHBHM MeTo,n;onoriDI CHHTe3a rrHpponHn- H 

HH,ll;OJIHJI3aMei:r.:t;eHHbiX II51THYJJieHHbiX reTepO:r.:t;HKJIOB: H30KCa30JIMHOB, 

M30KCa30JIM,ll;MHOB M IIHpa30JIO( 1 ,2-a ]nHpa30JIOHOB - nyTeM 1 ,3-,n;MnOJI51pHOrO 
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I.l;HKJIOIIpHCOC,ll;HHCHIUI K ,[J;IfiiOJISipOqmnaM, CO,ll;Cp)l(aiiJ;HM IIHppOJI:bH:biH If lfH,[J;OJI:bH:biH 

<}>parMeHT:bi. 

• Pa3pa6oTaH HOB:biH MCTO)l; CHHTC3a KOH,ll;CHCHpOBaHH:biX reTepOI.l;HKJifP1CCKHX CHCTCM 

C IIHppOJI:bHbiM <}>parMCHTOM: 8~9-.n;HrH.n;po-5H-rrHpa30JIO[ 1 ,2-a ]rrHppono[1 ,2-

dJ[1,2,4]rpHa3HH-7(11H)-oHOB If IIHppono[2,1-dJ[1,2,5]oKCa)l;Ha31fHOB - IIYTCM 

KaTaJIHTiflJCCKOrO <}>opMaJI:bHO [3+ 3 ]-I.J;HKJIOIIpHCOC,ll;HHCHHSI. 

,l(ocmoBepnocmb no!ly'leHHblX pe3YllbmamoB u ofiocnoBannocmb ci>eJlaHHblX 

6bl60006 o6ecrretJeHa HCIIOJI:b30BaHHCM XpOMaTorpa<}>lflJCCKHX MCTO)l;OB B:bi)l;CJieHHJI If 

OlJHCTKif BeiiJ;CCTB, KOMIIJieKCa COBpeMeHHbiX MeTO)l;OB HCCJie,ll;OBaHH51 opraHiflJeCKHX 

COe)l;HHeHHH, B TOM lJHCJie I1K CIIeKrpOCKOIIHH, 5IMP crreKrpOCKOIIIflf Ha 51,ll;pax 1H If 13C 

c rrpHBJietJeHHeM .n;ByMepHoii crreKrpocKOIIHH (NOESY, HSQC, HMBC), Macc­

CIIeKrpOMeTpHH B:biCOKOrO pa3perneHH51 (MC-BP) If MOHOKpHCTaJI:bHOrO 

peHTreHocrpyKTypHoro aHaJIH3a (PCA). 

3KcrrepHMeHTaJI:bHa51 tJaCT:b pa60Tbl BKJIIOlJaeT B ce651 OIIHCaHHSI MeTO,ll;HK CHHTe3a 

HCXO,[J;H:biX BeiiJ;eCTB If KOHelJH:biX cy6cTaHI.J;HH C )l;OCTaTOlJHOH )l;JI51 BOCIIpOH3Be)l;eHHSI 

CTeiieH:biO ,[J;eTaJIH3ai.J;Hif. ,lJ;OCTOHHCTBOM pa60Tbl 51BJI51eTC51 rrpe,ll;CTaBJieHHe 

3KcrrepHMeHTaJioHoiX 5IMP crreKrpOB B IIpHJIO)I(eHHH, liTO II03BOJI51eT rrpoBepMTb 

KOppeKTHOCT:b HX HHTeprrpeTai.J;Hif, a TaK)I(e OU:eHHT:b 06neM If KatJeCTBO B:biiiOJIHeHHOrO 

3KCIIepHMeHTa. 

Ilo coi>ep:J~Canum .n;HccepTaU:HOHHOH pa6oToi MoryT 6oiT:b c.n;enaHoi cne.n;yromHe 

3aJJte'IQHUR: 

1. 0TCYTCTBYCT II051CHeHHe, KaK lf3 COe,ll;HHCHH51 41 («rH.n;pOKCHJiaMHH») 

reHepHpyeTC51 KaTHOH 42 ( crp. 66). 

2. I1pe.n;cTaBJ15ICTC51, lJTO IIOCJIC)l;H5151 <}>pa3a Ha C. 76 He BCpHa: CHatJaJia B 

6Hpa.n;HKaJie 52 IIpOHCXO,ll;HT 1,3-BO,ll;OpO,ll;H:biH (HO He IIpOTOHH:biH!) C,ll;Bifr, a 

IIOTOM y)l(e- U:HKJIH3aiJ:H51 B 6eH3a3CIIHHOBOe IIpOH3BO)l;HOe 50. 

3. B «3KcrrepHMeHTaJI:bHOH tJacTH» He Bee .n;HacTepeoMepHoie coe.n;HHeHM51 

Ha3BaH:bi c yKa3aHHeM KOH<}>nrypau;HH acHMMerpHtiecmx u;eHrpoB. 

3ll.Me'laHUR no oqwpM!leHum i>uccepma~~ruu u aBmopetjJepama: 

XoT51 B u:enoM pa6oTa o<}>opMneHa xoporno, BcrpeqaiOTC51 oT.n;eJioHoie orretJaTKH 

(.n;MccepTau;HSI- c. 7, 34, 45, 48, 54, 62, 63, 67, 68, 78, 88, 120; aBTope<}>epaT- c. 4, 12, 

15, 16, 20) If HCTOlJHOCTif B CXeMaX H <}>opMyJiaX (c. 9, 25, 29, 35, 39, 77). K CO)I(aJieHHIO, 



B ,II;IICCepTaQ:HJI ,IJ;OBOJlbHO MHOrO IIYHKTyaQIIOHHbiX OIIIH60K, HO pa,IJ;yeT, liTO B 

aBTOpe<PepaTe IIX IIOliTII HeT. 

C,n;enaHHhie 3aMeliaHIIH He KacaiOTCH cymecTBa peu;eH311pyeMo:H pa6oTbi IIJIII JKe 

OTHOCHTCH K He3HaliiiTeJibHbiM IIOrpemHOCDIM o<PopMJieHHH, OHII Hll B KOeM Mepe He 

YMaJIHIOT ee ,n;ocTOIIHCTB. 

TaKHM o6pa30M, 113 paccMorpeHHH pa3,n;enoB ,n;11ccepTaQ1111 «BBe,n;eHIIe» 

«06cyJK,n;eHIIe pe3yJihTaTOB», «3KCIIep11MeHTaJibHM liaCTb» II «BLIBO,II;bi» CJie,n;yeT, liTO 

E<PpeMoBa M.M. ycrremHo crrpaBHJiach c 3a,n;aliaMII 11ccne,n;oBaHHH 11 rronyliiiJia t(eHHbre 

nay'lHble u npaKmuqecKue pe3yllbmambr, KOTOpbie IIClieprrbmarome rrpe,n;cTaBJieHhi B 

YKa3aHHbiX pa3,n;enax ,n;llccepTaQIIII. Bbl60dbl no pa6oTe cooTBeTCTBYIOT pe3yJibTaTaM 

IIpOBe,IJ;eHHbiX IICCJie,IJ;OBaHIIM. 

Ha ocHoBaHIIII 113JIOJKeHHoro 3aKJIIOliaiO, liTO peu:eH311pyeMaH ,n;11ccepTaU:HH 

.HBJIHeTC.H HayliHO-KBaJIII<PIIKaQIIOHHOR pa60TOR, B KOTOpOR CO,n;epJKIITCH pemeHIIe 

aKTYaJihHbiX TeopeTIIlieCKIIX II rrpaKTIIlieCKHX 3a,IJ;ali - IICCJie,IJ;OBaHbi OCHOBHbie 

3aKOHOMepHOCTII B3aiiMO,IJ;eMCTBIIH a30MeTIIHIIMIIHOB, HII'I'pOHOB II HII'I}JIDIOKCH,ll;OB C 

3aMeiQeHHbiMII N-BIIHIIJIIIIIpponaMII 11 N-BIIHIIJIIIH,l(OJIOM, Ha ocHoBe 113ytieHHJ>IX 

peaKQIIM QIIKJIOIIpiiCOe,IJ;IIHeHHH pa3pa6oTaHbi 3<P<PeKTIIBHbie MeTO.IJ:bl CIIHTe3a 

KOH,IJ;eHCIIpOBaHHbiX reTepOQIIKJIIIlieCKHX CIICTeM, co,n;epJKaiQHX II11ppOJibHbiH H 

IIH,IJ;OJibHbiM <l>parMeHTbi. 

ABTope<PepaT ,n;ocTaTOliHO IIH<PopMaTIIBeH 11 TIQaTeJibHO o<PopMneH. MaTepHaJibi 

,n;11ccepTaiJ;1111 orry6JIIIKOBaHbi B 4 cTaTh.HX B 113.IJ:aHHHX, peKoMeH,n;oBaHHhiX BAK 11 

IIH,IJ;eKCIIpyeMbiX B 6116JI11orpa4>11lieCKHX 6a3aX «WEB of Science» II «Scopus», OHII 

arrpo611pOBaHbi Ha 8 Me)K.IJ:yHapO,II;HbiX II BCepOCCIIMCKIIX KOH<l>epeHQHHX. ABTOpe<PepaT II 

rry6JIIIKaQIIII ITO TeMe IICCJie,IJ;OBaHHH a,n;eKBaTHO II .IJ:OCTaTOliHO IIOJIHO O'I'paJKaiOT 

co,n;epJKaHIIe ,n;llccepTaU:IIII. 

l(eJIII II 3a,IJ;aliii pa60Thl, 06'beKTbi IICCJie,IJ;OBaHHH, MeTO,IJ;OJIOrHH 3KCrrep11MeHTOB, 

o6pa60TKa II rpaKTOBKa pe3yJihTaTOB COOTBeTCTBYJOT rracrropTy 3a.HBJieHHOM 

crreu;llaJibHOCTII 02.00.03 - opraHIIlieCKa.a XIIMII.H. Tpe6oBaHHH rryHKTa 14 «llonoJKeHHH 

0 IIpiiCYJK,IJ;eHIIII ylieHbiX CTeiieHefi», YTBepJK,n;eHHOrO IIOCTaHOBJieHIIeM llpaBIITeJibCTBa 

PocciiMCKOM <I>e,n;epau;1111 OT 24 ceHT.a6p.a 2013 r. N2 842, .B pa6oTe co6nro,n;eHbi. 

OcHOBHbie HayliHhle pe3yJihTaThi orry6JIIIKOBaHhi c BhiiiOJIHeHIIeM rpe6oBaHIIM rryHKTOB 

1111 13 BhimeyrroM.aHyToro «llonoJKeHHH». 



CliHTaro, liTO .IJ:HCcepTaU:HOHHM pa6oTa EcppeMOBOH MapHH Mrrxai1:JioBHhi 

«PeaKI.:(HH a30MeTHHHMHHOB, HH1pOHOB, HHTPHJIOKCH.IJ:OB c 3aMeiiJ;eHHhiMH 

N-BHHHJIIIHppoJiaMH H HH,[(OJiaMH» no aKTyaJibHOCTH, HOBH3He, ypOBHIO BbiiTOJIHeHJrn, 

06neMy, HaylJHOH H npaKTHlJeCKOH u;eHHOCTH noJiylJeHHbiX pe3yJihTaTOB nOllHOCfflbJO 

yooallemaopRem mpeooaaHURM, npe.n:n.smmreMbiM BAK MrrHo6pHayKH Poccrrrr K 

KaH,[(H,[(aTCKHM ,[(HCCepTaiJ;IDlM B «IlOJIO)KeHHH 0 nop5l.[(Ke npHCY)K.[(eHIDl ylJeHhiX 

cTeneHei1», yTBep)K.IJ:eHHOM nocTaHOBJieHHeM IIpaBHTeJibCTBa Poccrri1cKoi1: <!>e.n:epau;rrrr 

OT 24 ceHT51:6p5l 2013 r. N2 842 (nyHKTbi 9-14), a ee aBTop EcppeMOBa Mapllil 

Mrrxai1:JioBHa 6e3ycJIOBHo 3aclly~uaaem npucy~oenuR ylJeHoi1 cTeneHH KaH.[(H.IJ:aTa 

XHMHlJeCKHX HayK no cneQHaJibHOCTH 02.00.03- opraHHlJeCKa5l XHMIDl. 

3aB. Kacpe.n:poif XHMHlJeCKOH TeXHOJIOrHH 

opraHHlJeCKHX KpaCHTeJieH H cpOT01pOnHhiX COe,[(HHeHHH 

CaHKT-IleTep6yprcKoro rocy.n:apcTBeHHoro TexHoJiorrrllecKoro HHCTHryTa 

( TeXHHlJecKoro yHHBepcrrTeTa) 

.n:-p XHM. HayK, npocpeccop ~. PaMIII 

« f » ceHT5l6p5l 20 17 r. 
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KoHTaKTHhie .n:aHHbie 

<!>llO: PaMIII CTaHrrcJiaB MHXaHJIOBHlJ 

IlolJTOBhiH a.n:pec: 190013, CaHKT-IleTep6ypr, MocKoBCKHH np., 

TeJiecpoH: +7 (911) 724-26-42 

e-mail: dissowet@technolog.edu.ru 

HarrMeHoBaHrre opraHH3aQHH (noJIHoe/coKpameHHoe): <!>e.n:epaJihHoe rocy.n:apcTBeHHoe 

6IO,[()KeTHOe o6pa30BaTeJibHOe yqpe)K,[(eHHe BbiCIIIero o6pa30BaHH5l 

«CaHKT-IIeTep6yprcKHi1 rocy.n:apcTBeHHhiH TexHoJiorHlleCKHM HHCTHTYT 

(TeXHHlJecKHi1: yHrrBepcrrTeT) I CII6rTll (TY) 


