
OT3hiB 

oqHIUIHUibHOfO OIIIIOHeHTa Ha ,lUfCCepTaUHOHHYfO pa6oTy 

HoBHKOBa PoMaHa AneKcaH.[(pOBH"'a 

«HOBbie rrpeBpaiUeHH5I .[(OHOpHO-aKI(eiiTOpHbiX I(HKJTOIIpOIIaHOB ITO.[( .[(eHCTBHeM 

KHCJIOT JibiDH:Ca: .[(H:MepH3al(H:5I 2-apH:JTI(H:KJIOIIpOIIaH -1,1-.[(H:Kap60KCHJiaTOB 
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rrpe.[(CTaBJieHHYID Ha COHCKaHH:e y"'eHOll CTeiieHH: KaH.[(H.[(aTa XHMH"'eCKHX HayK 

ITO CIIel(HaJibHOCTH 02.00.03- opraHH"'eCKa5I XHMH5I 

~HccepTal(H5I P . A. HoBHKOBa rroCB5IJUeHa H3y"'eHHID peaKI(Hli .[(OHOpHo-aKuerrTOpHbiX 

I(HKJIOIIpOIIaHOB, CHHTe3y H rrpeBpaJUeHH5IM KOTOpbiX B IIOCJie.[(Hee BpeM5I y.[(eJI5IeTC5I O"'eHb 

60JibiiiOe BHHMaHHe. 06 aKTYaJibHOCTH :HOM pa60Tbl fOBOpHT, B "'aCTHOCTH, rry6JIH:KauH5I 

TOJibKO B 21 BeKe 6onee 1 0 0630pOB ITO XHMIUf .[(OHOpHO-aKI(eiiTOpHbiX I(MKJIOIIpOIIaHOB, B TOM 

"'HCJie II05IBJieHHe B rrocJie.[(HeM (oT 26 Ma5I 2014 r.) HOMepe "Angewandte Chemie International 

Edition" o63opa no.[( Ha3BaHHeM «HOBbiH 30JIOToll: BeK .[(OHOpHo- aKuerrTOpHbiX I(HKJiorrporra­

HOB», IIOCB5IJUeHHOM IIOCJie.[(HHM .[(OCTH)I(eHH5IM B 3TOH o6JiaCTH. Cpa3y MO)I(HO OTMeTMTb, "'TO 

cpe.[(H 3THX .[(OCTM)I(eHHll: B o63ope rrpoUHTHpoBaHbi .[(Be pa6oTbi P. A. HoBMKOBa. 

B XO.[(e CBOMX MCCJie.[(OBaHMll aBTOp 06Hapy)I(HJI He06bflHbie peaKI(HH .[(OHOpHO­

aKI(eiiTOpHbiX I(HKJIOIIpOIIaHOB C 1- If 2-IIHpa30JIH:HaMM, IIpMB0.[(5IJUHe K o6pa30BaHHIO: 1) 

IIpO.ll:YKTOB aJIKMJIMpOBaHH5I IIH:pa30JIMHOB ITO aTOMY a30Ta, 2) rrpo.[(yKTOB [3 + 2)-UMKJIOIIpMCO­

e.[(ImeHH:5I ITO CB5I3H C=N (B TOM "'HCJTe B CJIYl:Jae 1-IIH:pa30JTHHOB, He CO.[(ep)KaiUMX TaKOll CB5I3H) ; 

3) rrpo.[(yKTOB C-anKHJTMpoBaHM5I no aToMy C(3) HecMoTp5I Ha HaJIH"'He B MOJieKyne 6onee 

HyKJieO<}:lMJibHbiX aTOMOB a30Ta; 4) He06bJ"'HbiX IIpO.[(yKTOB paCKpbiTH5I [3+2)-I(HKJIOa.[(.[(yKTOB. 

ITpn M3Yl:JeHHH 3THx peaKUHli P. A. HoBMKOB Haiiien, "'To 3,3,5,5-TeTpa3aMeiUeHHhie 

IIH:pa30JIH:Hbl He BCTyiiaiDT B peaKI(MH C .[(OHOpHO-aKI(eiiTOpHbiMH I(MKJTOIIpOIIaHaMM .[(a)l(e IIpH 

.[(eHCTBHH .[(OCTaTO"'HO CMJTbHbiX KHCJIOT JibiDHCa, TaKHX KaK TpMXJIOpM.[( faJIJIH5I, O.[(HaKO CYMeJI 

ll3BJiel:Jb IIOJib3Y H3 3TOfO, Ka3aJIOCb Hey.[(a"'HOfO pe3yJibTaTa, IIOKa3aB, "'TO B 3THX YCJIOBH5IX 

.[(OHOpHO-aKI(eiiTOpHbie UHKJIOIIpOIIaHbl IIO.[(BepraiDTC5I He06bflHOll I(HKJIO.[(HMepM3al(Hll C 

06pa30BaHH:eM rrpOH3BO.[(HbiX 2-0KCa6HI(HKJI0[3.3.0)0KTaHa, CTpOeHH:e KOTOpbiX 6biJIO OIIpe.[(e­

JieHO C HCIIOJib30BaHHeM COBpeMeHHbiX <}:lll3HKO-XHMH"'eCKHX MeTO.[(OB, BKJIID"'a5I pa3JIH"'HbJe 

MeTO.[(HKM .[(ByMepHOfO 5IMP. ABTOp IIOKa3aJI, "'TO peaKI(M5I HOCHT 06IUMH xapaKTep If MO)I(eT 

6bJTb HCIIOJib30BaHa .[(JI5I .[(HMepM3al(Mll I(MKJTOIIpOIIaH -1 , 1-.[(M3<}:lHpOB C pa3H006pa3HbiMH apoMa­

TH:l:JeCKHMH 3aMeCTH:TeJI5IMM. 

Pa3BHBa5I 3TY TeMy, P. A. HoBHKOB my"'MJI BapbHpoBaHMe ycnoBHli rrpoBe.[(eHH5I 

peaKI(HH Ha HarrpaBJieHne GaCh-HHHI(HHpyeMoll: .[(H:Mepn3al(HM .[(OHopHo-aKuerrTopHbiX 
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ll}IKJIOITpOITaHOB H o6Hapy:>KHJI, LITO, Ka3aJIOCh 6ni, He3HaLIHTeJibHhie H3MeHeHH5I YCJIOBHH 

ITpoBeJJ:eHHJI ITpouecca ITpHBOJJ:JIT K H3MeHeHHIO xeMoceneKTHBHOCTH JJ:HMepn3aiJHH. ITpn 

HarpeBaHHH 2-apnnunKnoiTpoiTaH -1, 1-JJ:H3<}lnpoB c 7 5 Mon. % GaCh B CH2Cb eMy YJJ:MOCh 

ITOJIYLIHTh cepniO 2-apnn-1 ,3-6nc(ManoHHJI)TeTpaJIHHOB, a B ITpncyTcTBHH 10 MOJI. % GaCh ITpH 

80 oc- cepniO 4-apHJIIIHKJIOITeHTa-1,1,3,3-TeTPaKap6oKcnnaToB. KpoMe Toro, aBTOp, xoTh H Ha 

eJJ:HHHLIHhiX ITpHMepax, 06Hapy:>KHJI eiiJe HeCKOJibKO HHTepeCHhiX HaiTpaBJieHHH 

IJHKJIOJJ:HMepH3aiJHH JJ:OHOpHO- aKIJeiTTOpHbiX IJHKJIOITpOITaHOB. 

C uenhiO BnrncHeHHJI MexaHH3Ma ITpoTeKaHHJI 3THX peaKunH:, P. A. HoBHKOB 

ITpeJJ:ITpHHJIJI o6rrmpHOe HCCJieJJ:OBaHHe B03MO:>KHhiX HHTepMeJJ:HaTOB MeTOJJ:OM 5IMP Ha 5IJJ:pax 

1
H, 
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Ga H Ha OCHOBaHHH ITOJIYLJ:eHHhiX pe3yJinTaTOB CJJ:eJiaJI JIOrHLIHhie 

ITpeJJ:ITOJIO)l<eHHJI o B03MO:>KHOM cTpoeHHH ITpoMe:>KyToLIHO o6pa3yiOIIJHXCJI coeJJ:HHeHnll:. KpoMe 

TOrO, aBTOp ITOKa3aJI, LITO IIOJiyLieHHhie HM COeJJ:HHeHHJI MOryT 6hiTh JJ:aJiee 

<jlyHKIJHOHaJIH3HpOBaHbi C o6pa30BaHHeM IIpOJJ:YKTOB, HMeiOIIJHX CKeJieT p5IJJ:a Ba:>KHhiX 

<}lH3HOJIOrHLieCKH aKTHBHhiX COeJJ:HHeHHH, B TOM LIHCJie ITpHpOJJ:HhiX. 

Pe3ynnTaThi JJ:aHHoll: JJ:HccepTaiJHH ITpeJJ:cTaBJIJIIOT HHTepec JJ:JIJI XHMHKOB - opraHHKOB, 

3aHHMaiOIIJHXC5I opraHHLieCKHM CHHTe30M, OpraHHLieCKHM KaTaJIH30M, H3yLieHHeM MeXaHH3MOB 

peaKIJHii (xHMHLiecKnll: <}laKynnTeT MrY, I10X HM. H.,[(. 3errnHcKoro PAH, I1H30C HM. A.H. 

HecMeJIHOBa PAH, HI10X MM. H.H. Bopo:>KIJOBa CO PAH, I10C HM. I1.5I. ITocTOBCKoro YpO 

PAH, YP<DY H JJ:p.). ABTope<}lepaT OTpa:>KaeT OCHOBHoe COJJ:ep:>KaHHe pa6oThi. 

,l(aHHaJI pa6oTa, 6e3 COMHeHHJI, 3aMeTHO ITpeBhiiiiaeT ITO CBOeMy 06oeMy H ITOITyLieHHhiM 

pe3yiTnTaTaM ITOJJ:aBJ15IIOIIJee 60J1hiiiHHCTBO JJ:pyrHX JJ:HCCepTaiJHH Ha COHCKaHHe yLieHOH CTeiTeHH 

KaHJJ:HJJ:aTa XHMHLieCKHX HayK. B TO :>Ke BpeMJI, OHa HMeeT H 3aMeTHbie HeJJ:OCTaTKH, CB5I3aHHbie, 

B ITepByiO OLiepeJJ:h, HMeHHO C o6oeMOM pa60Thi. CTpeMJICh BKJIIOLIHTh B JJ:HCCepTaiJHlO KaK 

MO:>KHO 60Jihiiie IIOITYLJ:eHHhiX pe3yiTnTaTOB, HO yJJ:ep:>KaThCJI B pa3yMHOM KOJIHLieCTBe CTpaHHIJ, 

aBTOp OIIYCTHJI BO MHOrHX CITYLIMX JJ:OKa3aTeJ1hCTBO CTpOeHHJI IIOJiyLieHHhiX COeJJ:HHeHHH, 

orpaHHLIHBaJICh yTBep:>KJJ:eHHJIMH «CTpoeHne OJJ:H03HaLIHO JJ:OKa3aHo». I1pH 3TOM HeKoTopnie 

BITepBhie ITOJIYLJ:eHHhie COeJJ:HHeHHJI oxapaKTepH30BaHhi TOJihKO MeTOJJ:aMH 5IMP 
1
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JJ:a)l(e TOJihKO 5IMP 
1
H (HaiTpHMep, COeJJ:HHeHHJI 33i H 35). l.JaCTb HOBhiX COeJJ:HHeHHH, 0 

ITOJiyLieHHH KOTOpbiX rOBOpHTCJI B o6cy:>KJJ:eHHH pe3yJihTaTOB, B006IIJe OTCYTCTByeT B 

3KCITepHMeHTaJihHOii LiaCTH. HecoMHeHHO, 6nmo 6ni ropa3JJ:O JIYLJ:IIIe, ecnn 6ni aBTOp 

orpaHHLIHJICJI HaH6onee Ba:>KHhiMH pe3yJinTaTaMH, ITpH 3TOM IIpHBeJJ:JI CTpOrHe JJ:OKa3aTeJihCTBa 

CTpOeHHJI BCeX ITOJIYLJ:eHHhiX COeJJ:HHeHHH. 0TCYTCTBHe TaKHX JJ:OKa3aTeJihCTB Bhi3hiBaeT 

OITpeJJ:eJieHHhie COMHeHHJI B ITpaBHJihHOCTH YKa3aHHOrO CTpOeHHJI, ITO Kpall:Heil Mepe, B CJiyLiae 

coeJJ:HHeHHii 19, JJ:JIJI KOTopniX ITPHBeJJ:eHHhie KCCB Me:>KJJ:Y ITpoToHaMn H(l) n H(2) He 

COOTBeTCTBYlQT mpaHc-paCITOJIO:>KeHHIO 3THX ITpOTOHOB. 



Boo6me, HY)KHO OTMennb, qTo :na, 6e3 coMHemur, OTJUfqHaJI ITO ITonyqeHHbiM 

pe3yJihTaTaM pa6oTa o¢opMneHa HeCKOJibKO He6pe)KHO, co.n:ep)KHT HeMano onm6oK, Hey.n:aqHbiX 

¢pa3 H .IJ:a)Ke BHYTpeHHHX ITPOTHBopeqHii. TaK, cornacHo cxeMe 7 ( CTp. 48), Sc(OTf)3 H po.n:cT­

BeHHbie TpH¢naTbi Bbi3biBaiOT pacKpbiTHe .IJ:OHOpHO-aKII;eiTTOpHbiX II;HKJIOITpOITaHOB B 1 ,3-II;BHT­

Tep-HOH, a Ha C. 53 fOBOpHTC51, qTO 3TH TpH¢naTbi He Bbi3biBaiOT C06CTBeHHbiX ITpeBpalll,eHHM 

JTHX II;HKJIOITpoiTaHOB. TaM )Ke yTBep)K.n:aeTCJI, qTo Yb(OTf)3 ITPH ITOBbiiiieHHbiX TeMITepaTypax 

ITOCTeiTeHHO pa3pyiiiaeT II;HKJIOITpOITaH la C o6pa30BaHHeM HeH.IJ:eHTH<i>HU:HpyeMbiX ITpO.IJ:YKTOB, 

XOT51 paHee B JlHTepaType OTMeqaJIOCb, qTo 3TOT II;HKJIOITpOITaH He pa3naraeTC51 B ITpHCYTCTBHH 

Yb(0Tf)3 .IJ:a)Ke ITpH ITpO.IJ:OJI)KHTeJibHOM HarpeBaHHH. 06cy)K.IJ:eHHe MeXaHH3MOB B pa6oTe TaK)Ke 

3acny)KHBaeT 6onee cepbe3Horo oTHOIIIeHH51. Ha cxeMe 24 (c. 81) ITpHBe.n:eHbi ITpe.n:ITonaraeMbie 

MeXaHH3Mbi o6pa30BaHH51 pa3JilfqHbiX .IJ:HMepOB, COrJiaCHO KOTOpbiM 3JieKTpO¢HJlbHa5I aTaKa 

II;BHTiep-HOHHOfO KOMITJleKCa II;HKJIOITpOITaHa C XJIOpH.IJ:OM faJIJIH5I Ha o6pa3yiOlll,HMC5I B pe3yJib­

TaTe H30MepH3aii;HH II;HKJIOITpOITaHa CTHpHJIMaJIOHaT ITpOTeKaeT C o6pa30BaHHeM ITpO.IJ:YKTOB 

ITpOTHB ITpaBHJia MapKOBHHKOBa. TaKoii Heo6bJqHbiM pe3yJibTaT 3acny2KHBaeT ITO Kpail:Heii Mepe 

KOMMeHTapH5I, XOT5I elll,e nyqiiie 6biJIO 6bi BOCITOJlb30BaTbC5I CXeMOM, OITy6JIHKOBaHHOM B O.IJ:HOM 

H3 II;HTHpOBaHHbiX aBTOpOM pa60T, B KOTOpOM KOMITJieKC CTHpHJIMaJIOHaTa C KHCJIOTOM flbiOHCa 

ITpe.IJ:CTaBJieH KaK 4 - apHJI-1-aJIKOKCH - 1 ,3-.IJ:HeHOJl5IT, qTO IT03BOJI5IeT ITOH5ITb He06bJqHyiO 

perHOXHMHIO 3JleKTpO¢HJlbHOM aTaKH B 3THX peaKII;H5IX. 

TeM He MeHee, yqHTbiBa51 aKTYaJibHOCTb H HOBH3HY ITOJiyqeHHbiX pe3yJibTaTOB, 60JibiiiOM 

06'beM BbiiiOJIHeHHbiX CHHTeTHqeCKHX H CIIeKTpaJibHbiX HCCJie.IJ:OBaHYIM, ITOTeHII;HaJibHyiO 

n;eHHOCTb IIOJiyqeHHbiX COe.IJ:HHeHHM, 60JibiiiOe qlfCJIO H XOpOIIIee Ka'-JeCTBO ITy6nHKaii;HM aBTOpa 

ITO TeMe pa60Tbi, 5I cqHTaiO, qTo .IJ:aHHa5I pa6oTa COOTBeTCTByeT Tpe6oBaHH51M IT.9 «I10JIO)KeHH51 0 

ITOPJI.IJ:Ke ITpHCY)K.IJ:eHHJI yqeHbiX cTeiTeHeii» BAK P<l>, ITpe.IJ:'b51BJI51eMbiM K .n:HccepTaU:HJIM Ha 

coHcKaHHe yqeHoil: cTerreHH KaH.IJ:H.IJ:aTa HaYK, a ee aBTop - HoBHKOB PoMaH AneKcaH.n:poBHq -

3aCJiy)KHBaeT ITpHCY)K.IJ:eHH51 HCKOMOM CTeiTeHH KaH.IJ:H.IJ:aTa XHMHqecKHX HayK ITO CITeii;HaJibHOCTH 

02.00.03 - opraHHqecKaH XHMH51. 

Be.n:ylll.HM HayqHbiM COTPY.IJ:HHK XHMHqecKoro ¢aKyJibTeTa MfY MM. M.B. noMOHOCOBa, 

K.X.H. TpyiiiKOB Mropb BHKTopoBHq 

MocKOBCKoro rocy.n:apcTBeHHoro YHHB~~~~ 
~' 

B.B. flyHHH aKa.n:eMHK P AH, ITpo¢eccop 

lloqTOBbiM a.n:pec: 9991, r. MoCKBa, neHHHCKHe ropbi, 1-3, 
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