
3AKJIIOLffiHI1E 
<De.n:epanoHoro rocy.u:apcTBeHHoro 6ro.n::>KeTHoro o6prooBaTeJII>Horo 

yqpe:>K,!l;eHJHI BbiCIIIero o6pa30BaHIDI 

«CaHKT-IleTep6yprcmii rocy.n:apcTBeHHbiH ymmepcineT» 

~ccepTal(IDI <DyHT JIIIH )J;MHTpHeBHbl «PeaKI(HH HJIH.ll:OB a30Ta C 2H-a3HpHHaMH B 

CHHTe3e IIHppon-co.n:ep:>Kall(HX reTepOI(HK.JIWiecmx aHcaM6neii H KOH,!l;eHcHpoBaHHbiX 

IIOJIHreTepOJ:WKJIOB» Ha COHCKaHHe yqeHOH CTeiieHH KaH.ll:H,!l;aTa XHMHqecKHX HayK ITO 

CIIel(HaJibHOCTH 02.00.03 «0praHHqecKaR XHMH51» BbiiiOJIHeHa B <De.n:epanbHOM 

rocy.n:apCTBeHHOM 6IO,!l;:>KeTHOM yqpe:>K,!l;eHHH BbiCIIIero o6pa30BaHHR «CaHKT-IleTep6yprCiillH 

rocy.n:apcTBeHHblli YHHBepcHTeT». 

B rrepHO,!l; IIO,!l;rOTOBKH COHCKaTeJib, <DyHT JIIDI )J;MHTpHeBHa, pa60TaJia Ha Kal}>e.n:pe 

OpraHHqecKoii XHMHH, MHCTHTYT XHMHH, <De.n:epanoHoe rocy.n:apcTBeHHoe 6ro.n::>KeTHOe 

yqpe:>K,!l;eHHe BbiCIIIero o6prooBaHIDI «CaHKT-IleTep6yprcKHH rocy.n:apcTBeHHbiH YHHBepcHTeT», 

,!l;OJI)KHOCTb - MJia.U:IIIHii HayqHbiH COTPY.U:HHK. Ha HaCTORII(HH MOMeHT RBJIReTCR acrrMpaHTOM 

Kal}>e.n:por OpraHHqecKoii XHMHH, <De.n:epanoHoro rocy.n:apcTBeHHoro 6ro.n::>KeTHoro 

o6pa30BaTeJibHOro yqpe:>K,!l;eHIDI BbiCIIIero o6pa30BaHHR «CaHKT-IleTep6yprCKHH 

rocy.n:apCTBeHHbiH YHHBepCIITeT», CIIel(HaJibHOCTb 02.00.03 «0praHHqecKaR XHMIDI» 

(HaiipaBJieHHe 04.06.01 «XHMHqecme HayKH» ). 

Y ,!l;OCTOBepeHHe 0 C,!l;aqe KaH.ll:H,!l;aTCiillX 3K3aMeHOB Bbl.ll:aHO B 2020 r. B <De.n:epaJibHOM 

rocy.n:apCTBeHHOM 6IO,!l;)KeTHOM o6pa30BaTeJibHOM yqpe:>K,!l;eHHH BbiCIIIero o6pa30BaHIDI «CaHKT

IleTep6yprCKHH rocy.n:apcTBeHHbiH yHHBepcHTeT». 

HayqHbiH pyKOBO,!l;HTeni> - Xne6HHKOB AneKCaH.ll:p <Deo.n:ocHeBHq, ,!l;OKTop XHMHqecKHX 

HayK, rrpol}>eccop <De.n:epanoHoro rocy.u:apcTBeHHoro 6ro.n::>KeTHoro o6prooBaTeJibHoro 

yqpe:>K,!l;eHHR BbiCIIIero o6prooBaHIDI «CaHKT-IleTep6yprcmii rocy.n:apcTBeHHI>lli yHHBepcHTeT>>. 

ITo HToraM o6cy:>K,!l;eHHR rrpHHRTO cne.n:yroll(ee 3aKJiroqeHRe: 

Pa3BHTHe TeXHOJIOrHH B pa3JIHqHbiX o6JiaCTRX ,!l;eRTeJibHOCTH qenoBeKa IIOCTORHHO 

Tpe6yeT rronyqeHiffi HOBbiX opraHflqeCKHX COe,!l;HHeHHH, o6Jia,IJ;aiOII(HX Heo6XO,!l;HMbiMH 

CBOHCTBaMH .ll:J15I C03,!l;aHHR HOBbiX MaTepHaJIOB, JieKapCTBeHHbiX Cpe,!l;CTB, XHMHqeCiillX 

ceHcopoB, cpe.n:cTB BH3YaJIH3al(HH 6Honornqecmx rrpol(eccoB, opraHHqecKHX 

rronyrrpoBO.ll:HHKOB H .n:p. B paMKax 3Toii o61l(eii rrpo6neMI>I cHHTe3 aHcaM6neii reTepol(HKJIOB H 

KOH,!l;eHCHpOBaHHbiX IIOJIHreTepoapoMaTHqeclillX COe,!l;HHeHHH 3aHHMaeT O,!l;HO H3 Ba:>KHeHIIIHX 



MeeT. JleKapeTBeHHbie epe,n;eTBa Ha OeHOBe eoe,[(IIHeHFI:H, eo,n;ep)Ka~MX HeeKOJibKO 

reTepO[(HKJIOB, BXO,[(SIT B ~HeJIO HaH60Jiee IIpo,n;aBaeMbiX B MHpe. DOJibliiHHeTBO HeiiOJin3yeMbiX 

B HaeTOH~ee BpeMH <j>nyopo<j>opOB TaK)Ke HBJIHIOTeH IIOJIHreTepO[(HKJIH~eeKHMH MOJieKyJiaMH. 

Bee 3TO orrpe,n;eJIHeT Heo6xo.[(MMOeTb pa3pa6oTKH HOBbiX 3<j><j>eKTHBHbiX MeTo,n;oB rrony~eHHH 

aHeaM6neH: reTepoqMKJIOB H KOH,[(eHeHpOBaHHbiX rronnreTepO[(HKJIOB H OTPa)KaeTeH B paeTyiiJ,eM 

~nene pa6oT, rroeBHIIJ,eHHbiX 3TOH rrpo6neMe. B ~acTHOCTM, CTPYKTYPHbie e,n;HHH[(bi rrnppona, 

HMH,[(a30Jia, TpHa30Jia H IIMpM,[(HHa IIIHpOKO rrpe,n;CTaBJieHbi B rrpHpO,[(HbiX COe,[(HHeHHHX, 

rrperrapaTax Me,n;nqHHCKoro H arpoxuMH~ecKoro Ha3Ha~eHHH, a TaK)Ke rrporpeccHBHbiX 

MaTepnanax. 

IJ;eJibiO ,[(MCCepTa[(HOHHOH pa60Tbi HBJIHJIOCb C03,[(aHMe 3<j><j>eKTHBHbiX MeTO,[(OB CHHTe3a 

HOBbiX aHCaM6JieH reTepO[(HKJIOB H KOH,[(eHCHpOBaHHbiX IIOJIMreTepO[(HKJIOB, co,n;ep)Ka~MX 

rrnppoJibHbie, HMM,[(a30JibHnie, TPHa30JibHbie H rrnpn,n;HHOBbie CTPYKTYPHbie e,n;HHH[(bi Ha ocHoBe 

CTpaTerMH CHHTe3a reTapHJIIIMppOJIOB peaK[(HHMH 2H-a3HpHHOB H a3HHHeBbiX H a30JIHeBbiX 

HJIH,[(OB. 

)l,JIH ,[(OCTH)KeHHH 3TOH [(eJIM 6nillH perneHbi CJie.[(yiO~He 3a,[(a~H: 

(a) HaxO)K,[(eHHe ycJIOBHH ,[(JIH reHepHpOBaHMH HMH,[(a30JIHeBbiX H TpHa30JIHeBbiX HJIM,[(OB 

H3 N- apOHJIMeTMJia30JIHeBbiX COJieH H pa3pa60TKa MeTO,[(OB CHHTe3a, Ha OCHOBe HX peaK[(HH C 

a3HpHHaMH, reTepO[(HKJI~eCKHX aHCaM6JieH IIHppoJI-HMH,[(a30JI, IIMppoJI-TpHa30JI; (b) 
Haxo)K,[(eHne yenoBHH ,[(JIH reHepnpoBaHHH rrupn,n;HHMeBbiX HJIH,[(OB H3 N-
aJIKOKeHKap6oHHJIMeTHJIIIHpH.[(MHMeBbiX M N-(2-oKeo-3,3,3-TPH<i>TOprrporrnn)rrupn,n;uHMeBbiX 

eoJieH M pa3pa60TKa MeTO,[(OB CMHTe3a, Ha OCHOBe MX peaK[(MH e a3MpMHaMH, HOBbiX 

IIpOM3BO,[(HbiX IIMppona, co,n;ep)Ka~MX aJIKOKCHKap60HMJibflYIO M TpM<j>TOpMeTMJibHYIO rpyiiiibi; 

(C) IIOJIY~eHMe IIMppoJIMJITpMa30JIHeBbiX COJieH C opmo- ranoreH<j>eHMJibHbiMM 3aMeCTMTeJIHMM M 

HaXO)K,[(eHMe ycJIOBMH ,[(JIH HX MeTaJIJI-KaTaJIH3MpyeMOH MJIM CB060,[(HO-pa,[(MKaJibHOH 

[(MKJIM3a[(MM KaK MeTO,n;a CMHTe3a paHee HeM3BeCTHbiX KOH,[(eHCMpOBaHHbiX 

IIOJIMreTepo[(MKJIM~eCKHX CMCTeM, CO,[(ep)Ka~HX IIMppOJibHbie, TpMa30JibHbie M IIMpM,[(MHOBbie 

CTPYKTypHnie e,n;MHM[(ni; (d) Mo,n;u<j>nKa[(MH rrepB~HbiX rrpo,n;yKTOB peaK[(MH HJIM,[(OB c 

a3MpMHaMM ,[(JIH IIOJIY~eHHH CMHTeTM~eCKH IIOJie3HbiX IIpOM3BO,[(HniX; (e) CMHTe3 HOBbiX 

reTepoqMKJI~eeKMX 6eTaMHOB H necne,n;oBaHne paBHOBecnH: 6eTaMH - N-reTepoqMKJIM~ecKMH 

Kap6eH (NRC). 
,IJ;MccepTa[(MOHHM pa6oTa <l>yHT JlHM )l;MMTpMeBHbi Ha TeMY «PeaK[(MM MJIM,[(OB a30Ta C 

2H-a3MpMHaMM B CMHTe3e IIMppoJI-CO,[(ep)Ka~MX reTepo[(MKJIM~eCKHX aHCaM6JieH M 

KOH,[(eHCMpOBaHHbiX IIOJIHreTepO[(MKJIOB» HBJIHeTCH 3aKOH~eHHbiM H OpHrMHaJibHbiM Hay~HbiM 

MCeJie,[(OBaHHeM B 06JiaCTM opraHM~eCKOrO CMHTe3a. TeMaTMKa MCCJie,[(OBaHMH M IIO~eHHbie 

pe3yJinTaTbi eOOTBeTCTBYIOT CIIe[(MaJibHOCTM 02.00.03 «0praHM~eCKM XMMMH». 

Hay'lrta.R HOBU3Ha pa6oTbi 3aKJIIO~aeTCH B cne,n;yiO~Mx pe3yJinTaTax: B xo,n;e pa6oTbi 

6billM paernMpeHbi rpaHFI[(bi IIpHMeHHMOeTM peaK[(HH HJIH,[(OB a30Ta e 2H-a3MpHHaMM. 

Pa3pa6oTaHbi MeTO,[(bi CHHTe3a H IIOJIY~eH IIIHpOKHH erreKTp HOBbiX IIHppOJIMJIHMM,[(a30JibHbiX H 

IIMppOJIHJITpHa30JibHbiX aHeaM6JieH, fieTaMHOB HOBOro TMIIa. Pa3pa60TaH MeTO,[( eHHTe3a {J
aMHHO-a-(TpM<j>TOpMeTHJI)-lH-rrHppOJIOB. lf3y~eHa peaK[(MOHHM erroeo6HOeTb IIOJIY~eHHbiX 

eoe,[(MHeHHH, B ~acTHOCTM, MX KaTaJIMTH~eCKOe BOecTaHOBJieHHe H peaK[(HH C XaJibKOreHaMH. 

IlOKa3aHO, ~TO IIHppOJIHJIMMH,[(a30JIMH M IIMppOJIMJITpMa30JIHH 6pOMM,[(bi HBJIHIOTeH 

rrpe,n;IIIeeTBeHHMKaMM N-reTepoqMKJIH~ecKHx 6eTaHHOB, Haxo,n;H~HxeH B TayToMepHOM 

paBHoBeeMH e N-reTepoqnKJI~eeKHMH Kap6eHaMH. IIony~eH rrepBbiH nnppoJIHJI-3aMe~eHHbiH 
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TpHa30JibHblii NRC. Me,n:r,-rrpoMOTHpyeMoii H pa,n;HKaJibHOii BH)'TpHMoneKynHpHoii 
IJ;HKJIH3ar:J;Heii oprno-6pOM3aMe:rn;eHHbiX IIHppOJIHJITpHa30JIHH 6pOMH,IJ:OB CHHTe3HpOBaHbl HOBbie 
reTepOIJ;HKJIWieCKHe KapKaCbl C JUOMHHec:u;eHTHbiMH CBOHCTBaMH. 

IIpaKrnuttecKaa 3HattUMocrnb pa6oTbi 3aKJiroqaeTcH B pa3pa6oTKe MeTo,n:oB CHHTe3a H 
H3yqeHHH XHMHqecKHX cBoiicTB rroJIH3aMe:w;eHHbiX rrHpponoB, Tpy,n:Ho,n:oczyrrHhiX 
IIOJIHreTepOIJ;HKJIHqeCKHX aHCaM6Jieii, co,n:epJKa:w;HX pa3Hble THIIbl reTepOIJ;HKJIOB, TaKHX, KaK 
IIHppon H HMH,IJ:a30JI, IIHppon H TpHa30JI, MeTO,IJ:OB CHHTe3a HOBbiX HeH3BeCTHbiX 
reTepOIJ;HKJIWieCKHX 6eTaHHOB H HJIH,IJ:OB, TpHQ>TOpMeTHJI-3aMe:rn;eHHbiX IIHppOJIOB, a TaKJKe 
HOBbiX KOH,IJ:eHCHpOBaHHbiX a30TCO,n:ep1Ka:w;HX KapKaCOB c 
JIIOMHHec:u;eHTHbiMH CBOHCTBaMH. 

CQ>opMJmrpoBaHHbie BbiBO,IJ:bi oTpaJKaroT pe3ynr,TaTbi rrpoBe,n:eHHoro Hccne,n:oBaHHH, 
oocrnoeepHOCrnb 3HaqHTeJibHOH qaCTH KOTOpbiX He Bbl3biBaeT COMHeHHH H o6yCJIOBJieHa 
HCIIOJib30BaHHeM COBpeMeHHbiX QlH3HKO-XHMHqeCKHX MeTO,IJ:OB HCCJie,IJ:OBaHHH Be:rn;eCTBa, TaKHX, 
KaK CIIeKTpOCKOIIHH 5fMP 1H, 13C, 19F, dept-135, ,IJ:ByMepHbiX MeTO,IJ:OB 5IMP, Macc
CIIeKTpOCKOIIHH BbiCOKOfO pa3pemeHHH, peHTreHOCTPYKTypHOfO aHaJIH3a. 

ffuttHblU 6KJlGO aernopa COCTOHJI B yqacTHH B IIOCTaHOBKe 3a,n:aq, aHaJIH3e JIHTepazypHbiX 
,n:aHHbiX, IIpOBe,IJ:eHHH 3KCIIepHMeHTOB (T.e. rronyqeHHH, Bbi,n:eJieHIIH H OqHCTKe :u;eJieBbiX 
COe,IJ:HHeHHH, IIO,IJ:fOTOBKe o6pa3:U:OB ,n:JIH QlH3HKO-XHMHqecKHX HCCJie,IJ:OBaHHH) H HHTeprrpeTaiJ;HH 
rronyqeHHbiX pe3yJinTaTOB, IIO,IJ:fOTOBKe MaTepHaJIOB K rry6JIHKaiJ;HH H yqaCTHH B HaiiHCaHHH 
cTaTeii. OcHOBHaH qacTb pa6oTbi BbillOJIHeHa coHCKaTeJieM caMOCTOHTeJibHO. 

Pe3yJII>TaTbi pa6oTbi rrpe,n:cTaBneHbi B 5 HayqHbiX CTaTbHX, orry6JIHKOBaHHbiX B 
JKypHanax, peQ>epHpyeMbiX B 6a3ax ,n:aHHbiX PHHI..:(, Web of Science H Scopus, a TaKJKe 5 
Te3HCax KOH!}lepeHIJ;HH. 

CTaTnH: 
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ofpyrrole-substituted triazole NHC II J. Org. Chern., 2016, 81, 11210-11221. 

3) Funt L. D., Tomashenko 0. A., Mosiagin I. P., Novikov M. S., Khlebnikov A. F. 
Synthesis of Pyrrolotriazoloisoquinoline Frameworks by Intramolecular Cu-Mediated or Free 
Radical Arylation ofTriazoles II J. Org. Chern., 2017, 82, 7583-7594. 

4) Funt L. D., Novikov M. S., Starova G. L., Khlebnikov A. F. Synthesis and properties 
of new heterocyclic betaines: 4-Aryl-5-(methoxycarbonyl)-2-oxo-3-(pyridin-1-ium-1-yl)-2,3-
dihydro-1H-pyrrol-3-ides //Tetrahedron, 2018, 74, 2466-2474. 

5) Funt L. D., Tomashenko 0. A., Novikov M.S., Khlebnikov A. F. An Azirine Strategy 
for the Synthesis of Alkyl 4-Amino-5-(trifluoromethyl)-lH-pyrrole-2-carboxylates //Synthesis, 
2018, 50(24), 4809-4822. 

l.J;eJIH H 3a,n:aqH pa60Tbl, 06neKTbl HCCJie,IJ:OBaHHH H MeTO,IJ:OJIOfHH 3KCIIepHMeHTOB, 
TpaKTOBKa H o6pa60TKa pe3yJibTaTOB COOTBeTCTBYIOT CIIe:u;HaJibHOCTH 02.00.03 «0praHHqecKaH 
XHMHH». 
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Ha ocHosamm BJ>ImeH3JIO)KeHHoro 3KcrrepTHM rpyrrrra 3aKmoqaeT: 

,lJ;HCCepTall,IDI «PeaKIJ,HH MJIH~OB a30Ta C 2H-a3HpHHaMH B CMHTe3e IIHppoJI-CO~ep)Kalll,HX 

reTepOU,HKJIMqecKHX aHCaM6JieH H KOH~eHCHpOBaHHbiX IIOJIHreTepOU,HKJIOB» <l>yHT llHH 

,lJ;MHTpHeBHbl peKOMeH~eTCH K 3aiiJ,HTe Ha COMCKaHMe yqeHOH CTeiieHM Ka~H~aTa XHMHqeCKMX 

HayK ITO CIIeU,HaJibHOCTH 02.00.03 «0praHHqecKM XMMIDI». 

IJpoeKT 3aKJIIOqeHIDI IIpHHHT Ha 3ace~aHHH 3KCrrepTHOH rpyiiiibl, ctj.lopMHpOBaHHOH 

pacrropH)KeHHeM ~HpeKTopa IJ.eHTpa 3KcrrepTH3 CIT6rY oT 14.04.2020 N!l 1102. 

Ilpe~ce~aTeJlb 3KcrrepTHOH rpyrrrr~>I: 

.[J;oKTop XHMH:qeCKHX HayK, rrpotj.leccop BacHJIJ>eB AneKcaH~p BHKToposHq 

qJieHbl 3KCIIepTHOH rpyiiiibi: 

~OKTop XHMHqecKHX HayK, ~ou,eHT .[J;apbHH ,lJ;MHTpHii BHKTopoBHq 

~OKTOp XHMH:qecmx HayK, rrpotj.Jeccop MonqaHOB AneKcaH~p IlaBJIOBHq 

IlpHcyTcTBOBaJio Ha 3ace~aHHH l qeJI. Pe3yJIJ>TaTJ>I ronocosaHHH: «3a>> - l qen., 

«rrpoTHB»- Q qen., «B03~ep)KaJIOCJ>» - Q qen., rrpoTOKOJI NQ 1 oT «28» arrpenH 2020 r. 

ITpe~ce~aTeJlb 3KcrrepTHOH rpyrrrrJ>I 
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BacHJIJ>eB AneKcaH~p BHKTopoBm, 

~OKTOp XHMHqeCKMX HayK 

rrpotj.leccop Katj.le~pbi opraHMqecKoii XHMHH 


