
OT3hIB 

oqrnl.lJ'laJihHoro orrnotteHrn JJ..X.H., rrpocp :· M11xai1rr0Ba C. H. o JJ,11cceprnu110HHOH pa6oTe 

lllepcTlOK IOn1111 851qecrraBOBHhI 

« ,[1;113aHH 11 Cl1HTe3 MOJJ,11c):>m..i:11pOBaHHhIX no ~-cpoccj:>aTy rrp0113BOJ],HhIX AJJ:<l> -

noTeHIJ,11aJlhHhIX l1Hrn611TopoB rron11(AJJ:<l>-p11603a)norr11Mepa3hl 1 » , npeJJ,CTaBJieHHOH Ha COl1CKaH11e 

yqeHOH CTenemr KaHJJ,11JJ,aTa XHM11qeCKl1X HayK 

no crreu11arrhHOCT11 02.00.10 - 611oopratt11qecKa51 x11M1151 

MoJJ,11c):>1111,11poBaHHhie HYKJie03HJ],hI 11 HX cpoccpopHrrHpOBaHHhie rrp0113BOJ],Hhie 11rpalOT Ba)l<HYlO 

pOJih B COBpeMeHHOH MOJieKyII51pHOH ll KJieTOqHOH 611onor1111 11 MeJJ,HU11He B KaqecTBe He3aMeHHMhIX 

HHCTpYMeHTOB HCCJieJJ,oBaHH51 H nepcneKTHBHhIX H36HpaTeJihHhIX peryrr51TOpOB KJieToqHoro 

MeTa60JIH3Ma. AKTYaJihHOCTh JJ,11cceprn11,HH lllepCTlOK IO. B. He BhI3hIBaeT COMHeHl1H, noCKOJihKY 

OHa nOCB51II.J.eHa J],H3aHHY H HCCJieJJ,OBaHHlO MeTOJJ,OB Cl1HTe3a KOH'hlOraTOB A,[l;<l> B KaqecTBe 

nepcneKT11BHhIX 11Hrn61nopoB rrorr11(ADP-p11603a)m?IIHMepa3 (ITAPIT), qTO 3Haq11TeJihHO 

pacnrnpSieT B03MO)l(HOCTH rrpHMeHeHHSI HYKJieOTHJ],HhIX rrpOH3BOJ],HhIX ll OTKphrnaeT B03MO)l(HOCTh 

C03JJ,aHH51 HOBOH rrrraTcj:>OpMhl J],JI51 pa3pa60TKH HOBhIX KJiaCCOB 1rnrn611TOpOB ITAPIT. 

U:errh p_a60ThI COCT051Jia B pa3pa6oTKe nOJJ,XOJJ,OB K C03JJ,aHHlO npOH3BOJ],HhIX AJJ:<l> , 

MOJJ,11c):>1111,11poBaHHhIX no KOHIJ,eBOH cpoccpaTHOH rpynrre, B Kaqecrne noTeHIJ,HaJihHhIX 11HrH6HTOpOB 

ITAPIT 1. Pa6oTa npeJJ,CTaBJI51eT co6oi1 rrornqHO nocTpOeHHOe 11 ycnernHO BhITIOJIHeHHOe 

HCCJieJJ,OBaHHe, OCHOBHhIMH :narraMH KOTOporo SIBJI51lOTC51 J],H3aHH KOHblOraTOB A,[I; <l>, onTHMH3aIJ,H51 

MeTOJJ,a o6pa30BaHH51 IIHpocpoccpaTHOH CB513ll, pa3pa6oTKa YHHBepcanhHOro IlOJ],XOJJ,a K C03JJ,aHHlO 

6tt6JIHOTeKH coeJJ,HHeHHH, pa3pa6oTKa MeTOJJ,a CHHTe3a MOpcpOIIl1HOBhIX aHanoroB HYKJie03HJ],OB, 

onpeJJ,eJieHHe BJIHSIHH51 pa3JIJ1qHhIX THIIOB MOJJ.HcpHKaIJ,H51 no ~-cpoccpaTy aJJ,eH03HHa Ha 

HHrn611pyiomttn 3cpcpeKT B OTHOil.leH1111 ITAPIT 1. 

,[(ttcceprnuttoHHa51 pa6orn lllepcTlOK IO. B. H3JIO)l(eHa Ha 173 CTpaH1111,ax MannrnorrnCHoro 

TeKCTa H COJJ,ep)l(HT 24 p11cyHKa, 38 cxeM H 4 Ta6Jl11Uhl. Otta BKJilOqaeT B ce6SI cneJJ,ylOIIJ,He pa3JJ,eJihI: 

« BBeJJ,eH11e» , «063op n11TepaTyph1», «Pe3ynhTaThI 11 o6cy)KJJ,eHtte» , «3a1<n 10qeH11e», 

« 3Kcrrep11MeHTaJihHa51 qacTh» , «BhIBOJJ.hI» H «CrrttcoK 11,11TttpyeMoH n11TepaTyphI» . B 

JJ,11cceprn11,HOHHOH pa6oTe rrp011,11THpOBaHo 246 HCTOqHHKa, pa6orn xoporno npo11JIJilOCTpttpoBaHa 

pttcyHKaMH, cxeMaMl1 ll Ta6n1111,aMH. 

Bo BBeJJ,eHHH aBTOp o603HaqaeT MeCTO CBOero HCCJieJJ,OBaHl151 B p51JJ.Y COBpeMeHHhIX pa6oT 11 

cpopMyrr11pyeT ero uenH. 063op J111TepaTyphI COCTOHT H3 JJ.BYX He3aBHCHMhIX qacTeH. ITepBaSI qaCTh 

nOCB51II.J.eHa 11Hrtt6HTOpaM ITAPIT, OJJ,o6peHHhIM HJIH HCIThIThIBaeMhlM J],J151 npttMeHemrn B 

KJIHHHqecKOll rrpaKTHKe. BTopa51 qaCTh COJJ,ep)l(11T ofoop XHMJ1qeCKl1X crroco6oB o6pa30BaHl1SI 
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rrnpocpoccpaTHOH CB513H B HyKneorn:,[{HhIX npOH3BO,[{HhIX. 063op xopowo CTPYKTyp11poBaH H Ham1caH 

c rny6oKHM IIOHHMaHHeM npe.n:MeTa o6cy)K,[{eHJrn. ABTOP .nenaeT BhIBO,[{ 0 Heo6XO,[{HMOCTH 

OIITHMH3aU,MH CHHTeT11qecKH:X IIO,[{XO,[{OB K o6pa30BaHmO IIHpocpoccpaTHOH CB513H. 

063op npOH3BO,[{MT xopowee BneqaTneHHe H y6e,[{HTeJihHO apryMeHTHpyeT aKTyanhHOCTh 3a,[{a4 

m1cceprnu,HM, CJIY)KHT OCHOBaHHeM ,[{JIH cpopMynHpOBKH OCHOBHhIX Tpe6oBaHHH K 

KOHCTpy11poBaHmo 6116nHOTeKM A,U<D KOH'hIOraTOB H peweHMIO CMHTeTHYeCKHX npo6neM no ee 

co3.z::i:att11ro. BrnpaH qacTh JIHTepaTypttoro ofoopa ony6nHKOBaHa Sherstyuk Y.V., Abramova T.V. 

How to form a phosphate anhydride linkage in nucleotide derivatives// ChemBioChem. - 2015. - V. 

16. - P. 2562-2570 

BBe,[{eHHe B qacTH rnaBhI «Pe3yJihTaThI H o6cy)K,[{em,e» IIOCB51ILI,eHO ,[{H3aHHY KOH'hIOraTOB A,U<D 

11 o6ocHOBaHHOCTH BhI6opa HeHyKneOTM,[{HOro 11 HyKJieOTH,[{HOro OCTaTKa no ~-cpoccpaTy A,U<D. 

TiepBaH YaCTh rnaBhI «Pe3yJihTaThI H o6cy)K,[{eHHe» IIOCBHILI,eHa OIITHMH3aU,HH MeTO,[{a o6pa30BaHHH 

IIHpocpoccpaTHOH CB513H B cpoccpopMnHpOBaHHhIX npOH3BO,[{HhIX HYKJie03H,[{OB. ABTOpOM 

o60CHOBaHHO BhI6paHa CTpaTenrn CHHTe3a IIHpocpoccpaTHhIX npOH3BO,[{HhIX, a TaK)Ke npose,neHa 

OIITHMH3aU,H51 MeTO,[{a CHHTe3a Ha npHMepe MO,[{eJihHOro coemrneHH51. 3cpcpeKTHBHOCTh BhI6paHHOH 

CTpaTerHH o6pa30BaHH51 IIHpocpoccpaTHOH CB51.3H IIO,[{TBep)K,[{eHa CHHTe3HpOBaHHOH 6116n110TeKOH 

KOHbIOraTOB A,l],<D c ,[{OCTaTOqHo BhICOKHMH BhIXO,[{aMH. 

K.JiroqeBOH HaXO,[{KOH HaCT051ILI,ero HCCJie,[{OBaHHH CTano HCIIOJih30BaHHe 6JI04HOro IIO,[{XO,[{a K 

C03,[{aHHIO fo16nHOTeKH A,l],<D KOH'hIOraTOB, qTo II03BOJIHJIO CHHTe3HpOBaTh 60JihlliOe KOJIH'-leCTBO 

coe.n:11HeHHH. 

Cne.nyroILI,aH qacTh pa60ThI IIOCB51ILI,eHa CHHTe3y MOp<pOJIHHOBhIX HYKJie03H,[{OB. ABTOpOM 

npe,[{JIO)KeH ycoBepweHCTBOBaHHhIH MeTO,[{ CHHTe3a MOp<pOJIHHOBhIX HYKJie03H,[{OB. BnepBhie 

nonyqeHhl 5-ranoreHIIMpHMH,[{HHOBhie MOp<pOJIHHOBhie HYKJie03H,[{hI 113 COOTBeTCTBYJOILI,HX 5-

ranoreHnHpHMH,[{HHOBhIX HYKJie03H,[{OB. 

Cne.nyeT OTMeTHTh o6ILI,HH xopOillHH ypoBeHh ,[{HCCepTaU,HOHHOH pa60Thl JO.B.lllepcTIOK H 

xopowee npe.ncTaBneHMe nonyqeHHhIX pe3ynhTaToB B .n:Hcceprnu,11H H aBTopecpepaTe. Bcero B 

pa6oTe nonyqeHo H oxapaKTepH30BaHO 98 coe,[{HHeHHH H3 HHX 82 HOBhIX. 3rn 60JihlliaH pa6orn 

OTJIH'-laeTC51 qeTKOCThIO IIOCTaHOBKH 3a,naqlf H OIITHMMhHhlMH MeTO,[{aMH ee perneHH51. 

K 3aMeqamrnM, He BJIH51IOILI,HM Ha o6myro IIOJIO)l<HTeJihHYJO ou,eHKY pa60ThI, MO)KHO OTHeCTH 

cne.nyrom11e. 3KcnepHMeHTMhHaH qaCTh pa60ThI HanHCaHa He6pe)KH0, He npHB0,[{51TCH 

3KCnepHMeHTMhHhie 5IMP-, Mace- H Y<D-cneKTphI. qHCTOTa nonyqeHHhIX coe,[{HHeHHH He 

IIO,[{TBep)K,[{eHa ,[{aHHhIMH )KXB,l],. AHanM3 5IMP crreKTpOB npoBe,[{eH IIOBepXHOCTHO, He rrpoBe,[{eHO 

COOTHecem,i:e CHrHanOB HYKJie03H,[{HhlX OCTaTKOB H He paCC'-IHTaHhI KOHCTaHThI CIIHH-CIIHHOBoro 

B3aHMo,neiicTBH51 (KCCB) (3KcrrepHMeHTanhHM qacTh). 
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He YKa3aHO, B KaKHX ycJIOBH5IX H Ha KaKHX nptt6opax npoBO)],HJiaCh perncTpaU,H5I lH, 13-C 11 

3 lP .51MP cneKTpOB (nptt TIO)].aBJieHHH CHrHaJIOB npOTOHOB B .ll.BYX TIOCJie)],HHX CJIY1IMX). TaK)Ke 

nponymeHhI Ba)KHhie )],eTaJIH 3KcnepttMeHTa, B pH)],e CJiyqaeB He YKa3aHO B BH)].e KaKOH COJIH 

noJiy':leHhl Bell(eCTBa. He YKa3aHa XHpaJihHOCTh npH 2' - H 6' -aTOMax MOp(pOJIHHOBhIX npOH380)],HhlX. 

HanpttMep, CTpam1u,a 114. A)].eH03HH-5'-0-W-(3- aMttHonpon-1-ttJI)nttpocpoccpaT] (coe)],ttHeHtte 

3.26, CxeMa 3.7). Rf 0.27 (iPrOH-KoHu,. BO)],H. aMMttaK-H20, 6:1:3); 1H-.51MP (D20): 8.50 (lH, c, 

HS-Ade), 8.24 (lH, c, H2-Ade), 6.12 (lH, .ll., J 5.7, Hl'), 4.56- 4.51 (lH, M, H2'), 4.43-4.38 (lH, M, 

H3'), 4.27--4.21 (2H, M, HS'), 4.08 (2H, Ka)K.KB, J 5.8, CH20P), 3.17 (2H, T, J 6.6, NH2CH2CH2), 

2.01 (2H, Ka)K.KBHH, J 6.1, CH2CH2CH2); 31P-.51MP (D20): -10.87 (.ll., J 19 .6), -11.25 ()]., J 19 .6); 

Macc-cneKTp ESI (m/z): [M-H]- C13H21N6010P2- BhI':IHCJieHo 483.079; Hatt)],eHo 483.094. 

Eme O)],HH npttMep ITMP cneKTpOB Ha CTpaHHUe 129, r)],e CHrHaJihI npOTOHOB ptt603HOfO 

ocTaTKa o603Ha11eHhI KaK MYJihTHTIJieThI. Ha caMOM )],eJie B ptt6oHyKJie03tt)].ax 3TH CHrHaJihI 

npo5IBJI5IIOTC5I B BH)],e .ll.Y6Jiern (1' -H), .ll.Y6JieTa .ll.Y6JieTOB (cttrnaJihI 2' -,3' -, S'a- H 5'6-H) 11 caMhitt 

CJIO)KHhIH CHfHaJI 4' -H - )],)].)].. Ha COBpeMeHHhlX np116opax 3Ta CHCTeMa JierKO pacurncppOBhIBaeTC5l. 

(T. R. Hoye, P.R. Hanson, J. R. Vyvyan. A Practical Guide to First-Order Multiplet Analysis in lH 

NMR Spectroscopy. J. Org. Chem. 1994, 59, 4096-4103). CJie)].yeT OTMeTHTh, 'ITO crreKTphI .51MP B 

pa3)],eJie «CttHTe3 4'-N-TpttTHJIMopcpoJIHHOBhIX HYKJie03H)],OB» onttcaHhI 3aMeTHO Jiy11we. 

2',3',5'-Tptt-0-au,eTttJiyptt)].HH (coe)],ttHeHtte 3.153). BhIXO.ll. cocrnBHJI 98 % (9.8 MMOJih, 3.63 r). 

Rf 0.23 (ITeTp. 3cpttp-Et0Ac, 1:2); 1H-.51MP (CD3CN): 9.52 (lH, c, NH-Ura), 7.47 (IH, .ll., J 8.18, 

H6-Ura), 5.90 (lH, .ll., J 5.02, Hl'), 5.68 (lH, .ll., J 8.09. HS-Ura), 5.37-5.27 (2H, M, H2', H3'), 4.32-

4.18 (3H, M, H4', HS'), 2.04 (3H, c, CH3), 2.03 (3H, c, CH3), 2.01 (3H, c, CH3); 

KCCB 15,6 )].OJI)KHa 6hITh paBHa J 6,5. 

IToJiy':leHHhie B pa6oTe npOH3BO)],Hhie a)],eH03HH 5' -)],H(pOCcparn 6hIJIH H3y11eHhl B OTHOWeHHH 

ITAPIT-1 H ITAPIT-2. Bee coe)],ttHeHHSI rrpaKTtt11ecKtt He ttHrn6ttpOBaJIH 3TH cpepMeHThI (Ta6JI.3. l-

3.4). K CO)KaJieHHIO, B 3THX Ta6JIHU,ax OTCYTCTBYIOT )].aHHhie HHrn6ttposamrn 3THX cpepMeHTOB 

tt3BeCTHhIMH coe)],ttHeHtt5IMH. TaK, HanpttMep, ICSO )],JI5I 3-aMttHo6eH3aMtt)],a cocrnBJISieT 60 µM. K 

HaCTOHil(eMy BpeMeHH HaH)],eHhI coe)],HHeHH51, HHrn6ttpymmtte ITAPIT B HaHOMOJI5IpHhIX 

KOHU,eHTpaU,H5IX. 

ITpttBe)],eHHhie 3aMe':laHH5I H He)],OCTaTKH He CHH)KaIOT o6mero xopornero ypOBH5I HCCJie)].OBaHH51, 

He BJIH51IOT Ha TeopeTtt'IeCKHe H rrpaKTH'IeCKHe pe3yJihTaThl )],HCcepTaU,HH H He 113MeH5IIOT o6mero 

xopowero Brre11aTJieHH5I OT paccMaTpttBaeMoti pa6oThI. 

,[(ocTOBepHOCTh IIOJiy11eHHhIX pe3yJihTaTOB He BhI3hIBaeT COMHeHHH, TaK KaK OHH xopowo 

apryMeHTHpOBaHhl H IIO)],TBep)K)],eHhI 3KCIIepttMeHTaJihHhIMH )].aHHhlMH, IIOJiyqeHHhIMH C 

HCIIOJih30BaHHeM COBpeMeHHhIX cpe)],CTB H MeTO)],HK rrpoBe)],eHH5I HCCJie)],OBaHHH. ITpe)].CTaBJieHHhie 
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BbIBOJJ:bl o60CHOBaHbl, COOTBeTCTBYJOT IIOCTaBJleHHbIM s JJ:HCcepTaIIHOHHOH pa6oTe u,emrM H s 

TIOJIHOH Mepe OTpa)KaJOT o6beM nonyqeHHOro 3KCnepHMeHTaJibHOro MaTepttana. 

,D,ttccepTaIIH51 lllepCTlOK IO. B. ~IBmieTC51 3aKOHY.eHHbIM HayY.HO-HCCJle.IJ:OBaTeJibCKHM TPYJJ:OM , 

BbITIOJlHeHHbIM aBTOpOM CaMOCT051TeJihHO Ha xopoweM ttayqHOM ypoBHe. ITo pe3yJibTaTaM pa60Tbl 

orry6JIHKOBaHO 5 CTaTeH, JJ:Be H3 KOTOpbIX ony6JIHKOBaHbl B )Kypttanax c BbICOKHM HMnaKT

<paKTOpOM (1-2 KBapTHJib) ChemBioChem H Molecular Diversity H rrpe.z:i:crnsnettbI Ha HeCKOJihKHX 

KOH<pepeHIIH51:X. ABTOpe<pepaT H ony6JIHKOBaHHbie pa60Tbl JJ:OCTaTOqHo ITOJIHO OTpa)KalOT OCHOBHOe 

co.z:i:ep)KaHHe JJ:HCceprnu.HH. Pa6orn JJ:OKJia.IJ:bIBaJiaCb Ha HeCKOJibKHX KOH<pepeHIIH51X. 

ABTOpe<pepaT tt ny6JIHKaUHH s TIOJIHOH Mepe OTpa)KalOT co.z:i:ep)KaHHe JJ:HCCepTaIIHH. BbIBOJJ:bl 

o60CHOBaHbl, ITOJJ:TBep)l(JJ:eHbl rrpHse.z:i:eHHbIMH pe3yJlbTaTaMH HCCJie.IJ:OBaHHH. ITpe.IJ:CTaBJleHHM 

pa6oTa no 3HaY.HMOCTH, HOBH3He, o6beMy, JJ:OCTHfHYTbIM pe3yJibTaTaM COOTBeTCTByeT BCeM 

Tpe6osaHH51M rr. 9 «IToJIO)KeHH51 o rrpHCY)KJJ:eHHH yqeHbIX CTeneHei1», yrnep)KJJ:eHHoro 

ITocTaHOBJiem1eM ITpaBHTeJibCTBa P<D OT 24.09.2013 .NQ 842 (c H3MeHeHH51MH, BHeceHHbIMH 

ITocTaHOBJieHH51MH ITpaBHTeJibCTBa P<D OT 30.07.2014 .NQ 723 H OT 21.04.2016 .NQ 335), 

rrpe.IJ:b51BJI5leMbIM K JJ:HCcepTaUH51M Ha COHCKaHHe yY.eHOH CTerreHH KaHJJ:HJJ:aTa ttayK, a ee aBTOp, 

lllepCTlOK IO. B., 3aCJIY)KHBaeT rrpHCY)KJJ:eHH51 yY.eHOH CTeneHH KaHJJ:HJJ:aTa XHMHY.eCKHX HayK ITO 

cneU,HaJibHOCTH: 02.00.10 - 611oopraHHY.eCKM XHMH51. 

0<pHIIHaJibHbIH OITITOHeHT, 

3aB. na6opaTOpHeH JJ:H3aHHa H CHHTe3a 6HOJIOfH1IeCKH aKTHBHbIX COe.IJ:HHeHHH 

<DfEY «I1HcTHTYT MoneKyn51pHoi16Honorn11 HM. B.A. 3Hrenbrapma PAH», 

rrpo<peccop, .z:i:.x.H. / Mttxai1nos C. H. 

y Y.eHbIH ceK 

K.B.H. 

MHxatinos npo<peccop, 3aB. na6oparnp11eti JJ:H3ai1Ha H CHHTe3a 

6HOJIOfHY.eCKH MOJieKyJI51pHOH 6HOJIOfHH HM . B .A . 

3Hrenbrap.z:i:rn PAH (MME PAH); PoccH51, 119991, r. MocKBa, yn. BaBHJIOBa, .z:i: .32; e-mail: 

smikh@eimb.ru 
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