
OT3hiB 

'UieHa .ll:IIccepTau;HOHHoro coaeTa Ha ,n:HccepTau;Hio <l>HnaToaa AneKcaH,n:pa CepreeaHqa 

Ha TeMy: « A30MeTHH-HJIH.LJ:bl Ha OCHOBe 1,2,3 -rpHKap60HHJibHbiX coe,n:HHeHHH B peaKUHIDC 

1,3-.LJ:HIIOJUipHOfO UHKJIOIIpHCOe.D:HHeHH.H C UHKJIOIIpOIIeHaMH», 

11pe,n:CTaBJieHHYJO Ha COHCKaHHe yqeHOH CTelleHH KaH,n:H,n:aTa XHMHqeCKHX HaYK 

110 ClleUHaJibHOCTH 1.4.3 - opraHHqeCKa.H XHMH.H 

,ZJ:HccepTau;HoHHOe Hccne,n:oaaHHe AneKcaH,n:pa CepreeaHqa <l>HnaToaa IIOCB.HIUeHo 

11pHMeHeHHIO o,n:Horo H3 KJiaccHqecKHX HHCTPYMeHTOB opraHHqecKoro CHHTe3a, peaKUHH 1 ,3-

.n:mmmrpHoro UHKJIOIIpHCOe.LJ:HHeHH.H (1 ,3-,Z::(UIJ), .LJ:illl IIOJiyqeHH.H CJIO)I(HbiX IIOJIHUHKJIHqeCKHX 

CHCTeM, COBMeiUaiOIUHX B CBOeH CTPYKType O.D:HOBpeMeHHO CIIHpOKOH,n:eHCHpOBaHHbie H 

UHKJIOIIporraKOH.D:eHCHpOBaHHbie UHKJibl. 1 ,3-,Z::(UIJ KaK crpaTerH.H CHHTe3a II.HTHqJieHHbiX 

reTepOUHKJIOB, HeCOMHeHHO, OTHOCHTC.H K O.LJ:HOMY H3 HaH60Jiee XOpOIIIO H3yqeHHbiX pa3,n:eJIOB 

opraHHqeCKOH XHMHH H , KaK H mo6a.H ,n:pyra.H CHHTeTHqecKa.H CTpaTerH.H, HMeeT CBOH CHJibHbie H 

CJia6hie CTOpOHbl. K IIOCJie,n:HHM MO)I(HO OTHeCTH IIOpOH HH3KYJO perHO- H/ HJIH 

CTepeoceJieKTHBHOCTb o6pa30BaHH.H UHKJia, qro oco6eHHO qacTO Ha6mo,n:aeTC.H B peaKUHIDC 

MOHOreTepoaTOMHbiX 1,3-,n:HIIOJieH, TaKHX, HaiipHMep, KaK a30MeTHH-HJIH.LJ:bl, C yrnepo,n:­

yrnepO.LJ:HbiMH .D:HIIOJUipoqmJiaMH. B HaCTOSIIUeH pa6oTe 11pe,n:CTaBJieH MaTepHan, KOTOpbiH He 

TOJibKO BO MHOfOM CHH)I(aeT HeKOTOpblli lleCCHMHCTHqeCKHH HaCTpOH IIO OTHOIIIeHHIO K 

peaKUH.HM TaKOfO THIIa, HO H y6e,n:HTeJibHO, Ha H3.HIUHbiX 11pHMepax, HJIJilOCrpHpyeT TO, qTO 

OHH, 11pH co6nro,n:eHHH orrpe,n:eneHHbiX CTPYKTYPHhiX ycnoaHif, MOryT pa6oTaTh oqeHh 

3<l><l>eKTHBHO H 6biTb e,n:HHCTBeHHbiM H He3aMeHHMbiM CIIOC060M IIOJiyqeHH.H MHOfHX 

reTepoiiOJIHUHKJIHqecKHx coe,n:HHeHHH. ITpe,n:cTaaneHHoe Hccne.n:oaaHHe c<l>oKycHpoaaHo Ha 

.LJ:HIIOJUipO<l>HJibHOH aKTHBHOCTH UHKJIOIIpOIIeHOB 110 OTHOIIIeHHIO K cepHH a30MeTHH-HJIH.LJ:OB, B 

KOTOpbiX H.LJ:HbiH aTOM .D:HIIOJUI BXO.D:HT B COCTaB UHKJIHqeCKOH 1 ,3-,n:HKap60HHJibHOH CHCTeMbl. 

IJonyqruoT/ reHepHpYJOT 3TH HJIH.LJ:bl 06bJqHbiM MeTO.LJ:OM - KOH.D:eHCaUHeif rrepaHqHOfO HJIH 

BTOpHqHoro aMHHa C COOTBeTCTBYJOIUHM 1,2 ,3-rpHKap60HHJibHbiM coe,n:HHeHHeM. Ha rrepBbiH 

B3fJISI.D: MO)I(eT C03.LJ:aTbC.H BrreqaTJieHHe, qTo HCCJie,n:OBaHHe 3THX peaKUHH He HeCeT B ce6e 

HHqero 11pHHUHIIHaJibHO HOBOfO, IIOCKOJibKY HCIIOJib30BaHHe UHKJIOIIpOIIeHOB B KaqeCTBe 

.LJ:HIIOJUipO<l>HJIOB, paBHO KaK H OIIHCaHHbiX B pa6oTe a30MeTHH-HJIH.LJ:OB B KaqecTBe 1 ,3-.LJ:HIIOJieif 

- 3TO XOpOIIIO H3BeCTHbie B JIHTepaType <l>aKTbl, KOTOpbie oqeHb IIO,n:po6HO OIIHCaHbl aBTOpOM B 

JIHTepaTypHOM 0630pe .LJ:HCCepTaiJ;HH. Ha CaMOM ,n:eJie, UeHHOCTb H O.LJ:HOBpeMeHHO HOBH3Ha 

pe3yJihTaTOB pa60Tbl B TOM, qTO .LJ:HCCepTaHTY y,n:anOCb HaRTH .D:JUI UHKJIOIIporreHOBbiX 

CHHTeTHqecKHX 6JIOKOB TaKHe 1 ,3-,n:HIIOJUipHbie peaKUHOHHbie rrapTHepbi, KOTOpbie, C O.LJ:HOH 

CTOpOHbi 1103BOJUIIOT B M.HfKHX YCJIOBH.HX <l>opMHpOBaTb COBeprneHHO YHHKaJibHbie CIIHpaHOBbie 

crpyKTypoi C UHKJIOIIpOIIaKOH,n:eHCHpOBaHHbiM UHKJIOM H3 .LJ:OCTyrrHbiX aMHHOB H Kap6o- HJIH 

reTepOUHKJIHqecKHX IIOJIHKeTOHOB, a C ,n:pyroif - ,n:eJiaTb BCe 3TO IIpH BbiCOqaifrneM perHO- H 

CTepeOKOHTPOJie. KpoMe TOfO, reTepOIIOJIHUHKJIHqeCKHe coe,n:HHeHH.H, KOTOpbie IIOJiyqaiOTC.H B 

orrHcaHHhiX peaKUHHX, co.n:ep)l(aT a caoeif CTPYKTYPe H3BeCTHbie <l>apMaKonorHqecKH 3HaqHMbie 

<l>parMeHTbl H 11pe,n:CTaBJISIIOT HeCOMHeHHYJO UeHHOCTb .D:JUI Me.D:HUHHCKOH XHMHH. Bee 
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rrepeqMeJieHHbie Bblille MOMeHTbl He OeTaBllileT HMKaKMX eOMHeHMH B aKTYaJibHOeTM 

rrpose,n:eHHblX Meene,n:oBaHMH M MX rrpaKTMqeeKOH 3HaqMMOeTM. 

B rrepsoif rnase ,n:MeeepTau;MM rrpose,n:eH rro,n:po6HhiH aHaJIM3 orry6JIMKOBaHHhiX pa6oT rro 

IIMKJIOIIpMeoe,n:MHeHIUIM a30MeTMH-MJIMLJ:OB Ha OeHOBe HMHrM,n:pMHa. 3TOT MaTepMaJI oqeHb 

xopomo eTPYKTYPMPOBaH, rroiDITHO M JiaKOHM~o HarrMeaH. B TaKOM )l(e eTMJie HarrMeaHa H 

BTOprui, OeHOBHrui rJiaBa pyKOIIMeH, IIOeBHIIIeHHrui o6ey)I(LJ:eHHIO pe3yJibTaTOB Heene,n:oBaHMH ITO 

eHHTe3y IIMKJIOIIpOIIaHeO,n:ep)l(amMX errMporeTepOIIMKJIOB peaKIIMeif a30MeTMH-HJIHLJ:OB e 

IIHKJIOIIporreHaMH. 0Ha IIOLJ:pa3,n:eJieHa Ha HeeKOJibKO 06IIIMX pa3,n:eJIOB B eOOTBeTeTBHH e 

THIIaMH HeiiOJib30BaHHbiX HJIMLJ:OB: MJIHLJ:OB, reHepHpOBaHHblX M3 HMHrH,n:pHHa H aMMHOB, 

HJIMLJ:OB, reHepHpOBaHHblX M3 aJIJIOKeaHa M aMMHOB, H HJIH,n:a, reHepHpOBaHHOrO M3 qmoJieTOBOrO 

Py3MaHa. 06oe,n:MHHeT see 3TH 1 ,3-,n:MIIOJIH sxo)I(LJ:eHHe M,n:Horo aToMa B 1 ,3-,n:MKap6oHHJibHyiO 

IIHKJIMqeeKyiO eMeTeMy e BbieOKOH eTerreHbiO eTa6HJIM3aiJ;HH Kap6aHHOHHOrO IIeHTPa. 

0TJIMqaJOTeH )l(e OHH JIH60 eTpOeHMeM 3TOH 1 ,3-,n:HKap60HHJibHOH qaeTH MOJieKyJihl, JIH60 

xapaKTepoM 3aMemeHMH OHMesoif qaeTH 1 ,3-,n:HIIOIDI. ITepsoe, qTo epa3y 6poeaeTeH B rna3a rrpH 

rrpoqTeHHH 3TOH rJiaBbl, - 3TO TlllaTeJibHOeTb rrpose,n:eHHblX 3KerrepMMeHTOB H oqeHb illMpOKHH 

OXBaT ey6eTPaTOB LJ:llil TeeTHpOBaHHH B Heene,n:yeMbiX peaKIIHHX. B paeeMOTpeHHe 6biJIH 

BKJIJOqeHbl KaK eTa6HJibHbie, TaK H HeeTa6HJibHbie a30MeTMH-HJIHLJ:bl. .IJ:IDI 3TOrO aBTOpOM 6hiJIM 

IIpOTeeTMpOBaHbl pa3JIH~ble aMMHbl (rrepBM~bie, BTOpHqHbie, IIHKJIHqeeKMe, aiiMKJIMqeeKHe), 

He06XOLJ:MMbie LJ:llil IIOJiyqeHMH a30MeTMH-MJIMLJ:OB. bbiJIM IIpOBe,n:eHbl MX peaKIIMM e 

pa3H03aMemeHHhiMH eHMMeTpMqHbiMM H HeeMMMeTpMqHbiMH IIHKJiorrporreHaMH. Eonhmoe 

BrreqaTJieHHe IIpOM3BeJIM yerremHbie 3KerrepMMeHTbl e HeeTa6HJibHbiMM IIMKJIOIIpOIIeHaMH. 

fipose,n:eHHbie ,n:IDI Beex THIIOB Meene,n:yeMbiX peaKIIMH KBaHTOBO-XHMHqeeKMe paeqeTbl, e OLJ:HOH 

eTOpOHbl BbiHBHJIH eXO)I(eeTb 3JieKTpOHHO-Op6HTaJibHbiX Tpe6oBaHHH HX IIpOTeKaHHH, a e 

,n:pyroif, - .ll:aJIM OeHOBaHMH aBTOpy BbieKa3aTb HHTepeeHbie rrpe,n:IIOJIO)I(eHMH 0 HeKOTOpbiX 

06Hapy)l(eHHbiX 3aKOHOMepHOeTHX, HaiipHMep Ha6JIIO,n:aeMOH 31-tOO-eTpeoeeJieKTHBHOeTH 

IIMKJIOIIpMeoe,n:HHeHHJI. 

Pa6oTa oqeHb 6onhmrur KaK rro pa3Mepy eaMoif PYKOIIHeM, TaK M rro o6oeMy 

rrpe,n:eTaBJieHHOrO B Heif KOHKpeTHOrO 3KerrepMMeHTaJibHOrO MaTepHaJia. ABTOpOM 

eMHTe3HposaHo 6onee 1 00 HOBhiX eoe,n:HHeHMif, rrpHqeM see oqeHb HerrpoeToif eTPYKTYPhi, rrpH 

LJ:OKa3aTeJibeTBe eTpOeHHH KOTOpbiX, KaK rrpaBHJIO, Tpe60BaJIOeb rrpHBJieqeHMe .ll:BYMepHOH .5IMP 

erreKTPOeKOIIMM. 

B TeKeTe ,n:MeeepTaiiMH rrpaKTHqeeKH HeT orreqaToK, BMeeTe e TeM, B HeKoTopbiX MeeTax 

aBTOp HeiiOJib3yeT He eOBeeM HeHbie Bbipa)l(eHMH THIIa «XapaKTep 3JieKTpOHHOrO paerrpe,n:eJieHHH 

peaKIIMH Qfi» (eTp. 73), «IIpHBOLJ:MJia K o6pa30BaHMIO KJiaeeMqeeKoro (3+2)-IIHKJIOa,n:.n:YKTa», 

« eHeTeMaTHqeeKoe TeopeTHqeeKOe Meene,n:oBaHHe MeXaHM3Ma» ( eTp. 94) HJIM Hey,n:a~ble 

eJIOBOeoqeTaHMH TMIIa «paiJ;MOHaJIH3HpOBaTb perHOeeJieKTHBHOeTb peaKIIMH» (eTP. 73) , 

« ,n:OeTaTOqHo MaJIO BHHMaHHH» ( eTp. 88). KpoMe TOrO, D- H L-eTepeo,n:eeKpMIITOpbi, KOTOpbie 

,n:oBOJibHO qaeTo BeTPeqaJOTeH B TeKeTe, ene,n:yeT rrMeaTb HeKypeHBHO. IToMHMO 3TMX MenKMx 

He,l(oqeTOB, rro rrpoqTeHHH PYKOIIHeH B03HMKJIO HeeKOJibKO sorrpoeos H 3aMeqaHMH. 

1. HaeKOJibKO rrpasoMepHo YTBep)I(LJ:aTb B 3aKJIJOqeHMM o6 op6HTaJibHOM KOHTpone 

IIHKJIOIIpHeoe,n:HHeHHH K IIHKJIOIIpOIIeHaM a30MeTHH-HJIM,n:a, reHepHpOBaHHOrO H3 HMHrM,n:pHHa H 
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L-npomma, ecJm, KaK yTaep:>IGJ:aeTc.sr Ha CTp. 76 rJiaBbi 2, paccqHTaHHbie MeTo,n:oM NBO 

pacnpe.n:eneHHe 3ap.sr.n:oa Ha peaKIJ;HOHHbiX :u;eHTpax comacyroTc.sr c Ha6mo.n:aeMoil 

perHOCeJieKTHBHOCTbiO IJ;HKJIOnpHCOe,n:HHeHmi? IJonyqaeTCH, qTQ HeT ¢aKTOpa, KOTOpbiH 

e,n:HHOJIHqHO KOHTpOJIHpyeT perHOCeJieKTHBHOCTb npHCOe,n:HHeHHH. 

2. MHe npe,n:cTaaAAeTc.sr npe:>IGJ:eapeMeHHbiM 6e3oroaopoqHbiH BbiBO.ll: a rryHKTe 3 3aKJIIOqeHHH 

06 o6pa30BaHHH CnHpO(a3HpH.lJ:HH-2,2'-HHJJ:eH]-1',3'-.ll:HOHa B peaKIJ;HH HHHrH,n:pHHa C 

capK03HHOM. IlpH OTCYTCTBHH ,n:aHHbiX HRMS H .ll:BYMepHbiX 5IMP cneKTpoa npe,n:cTaaneHHbie 

.ll:aHHbie 
1
H H 

13
C 5IMP, nonyqeHHbie H3 CMeceaoro o6pa3:u;a, OCTaBJIHIOT KOe-KaKHe COMHeHHH B 

npaBHJibHOCTH OTHeceHHH CTPYKTYPI>I npo,n:yKTa. B qacTHOCTH, Bbi3biBaeT y,n:HaJieHHe 

aHOMaJibHbiH XHMHqecKHH C.lJ:BHr CHrHaJia MeTHJieHOBbiX npOTOHOB (3.45 M.,n:.), CMeiiJ;eHHbiH 

6onee qeM Ha 1 M . .lJ:. B CJia6oe nOJie OT O:>Kl{.lJ:aeMOrO 3HaqeHHH, a TaK)I(e 3KBHBaJieHTHOCTb 3THX 

npOTOHOB. 

3. EcTI> JIH KaKHe-HH6y,n:I> o6'h.srcHeHHH TOMy, qTo 3-MeTOKCHKap6oHHJI3aMemeHHhlli 

IJ;HKJionponeH le He pearHpyeT c a30MeTHH-HJIH.lJ:OM, nonyqeHHbiM H3 ¢HoJieToaoro Py3MaHa, 

TOr,n:a KaK 3-(JJ:HMeTHJIKap6aMOHJI)- H 3-:o;HaH03aMeiiJ;eHHbie aHaJIOrH lh H lj .lJ:aiOT npHeMJieMble 

BbiXO.lJ:bl IJ;HKJIOa.n:.lJ:YKTOB ( CXeMa 1 02)? 

IlepeqlfcJieHHI>Ie 3aMeqaHH.sr HHKOHM o6pa3oM He CHH)I(aiOT o6mero xopomero 

aneqaTJieHHH oT pa6oTbi. B :u;enoM ,n:HccepTa:u;HH npe,n:cTaaAAeT co6oH: 6onnmoe, :u;enocTHoe H 

KaqecTBeHHO BhiiiOJIHeHHoe Hccne,n:oaaHHe. Bee nonyqeHHI>Ie pe3yJII>TaTbi .n:ocToaepHbi H 

OTpa)l(eHbi a 4 Hccne.n:oaaTeJibCKHX cTaTbHX )l(ypHanoa Journal of Organic Chemistry, Synthesis 

H Beilstein Journal of Organic Chemistry. OcHOBHbie BbiBO.lJ:hi, c,n:eJiaHHbie H3 npe,n:cTaaJieHHbiX 

.ll:aHHbiX, 060CHOBaHbl H OTpa)l(aiOT HayqHyK> HOBH3HY H npaKTHqecKyK> 3HaqHMOCTb 

npo.n:enaHHoH: pa6oTbi. 

,ll;HccepTa:u;H.sr <l>HJiaTOaa AneKcaH,n:pa CepreeaHqa Ha TeMy: «A30MeTHH-HJIH.lJ:bl Ha 

OCHOBe 1 ,2,3-TpHKap60HHJibHbiX COe,n:HHeHHH B peaKIJ;HHX 1,3-,n:HnOAApHOrO 

ll;HKJIOnpHCOe,n:HHeHHH C IJ;HKJIOnponeHaMH» COOTBeTCTByeT OCHOBHbiM Tpe60BaHHHM, 

ycTaHOBJieHHbiM I1pHKa30M OT 19.11.2021 NQ 1118111 «0 nop.sr,n:Ke npHcy)K)I;eHHH yqeHbiX 

CTeneHeH: B CaHKT-I1eTep6yprcKOM rocy,n:apcTBeHHOM YHHBepcHTeTe», coHcKaTeJib <l>HJiaToa 

AneKcaH,n:p CepreeaHq 3acny)I(HBaeT npHcy)K)I;eHHH yqeHoH: cTeneHH KaH,n:H,n:aTa XHMHqecKHx 

HaYK no HayqHOH cne:o;HaJibHOCTH 1.4.3 - opraHHqeCKaH XHMHSI. HapymeHHH nYHKTOB 9 H 11 

YKa3aHHoro Ilop.sr,n:Ka a ,n:HccepTa:u;HH He ycTaHOBJieHbi. 

qJieH .ll:HCCepTaiJ;HOHHOrO COBeTa 

,n:.x.H., .n:o:u;eHT, npo¢eccop Ka¢e,n:pbi 

opraHHqecKOH XHMHH 

llHcTHTYTa XHMHH CI16fY 

,ll;aTa ( (;', {)~flO J$ 
HoaHKOB MHxaHJI CepreeaHq 
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