
OT3bIB

oQrauraarmuoro o[IIoHeHTa o AllccepralluoHuoft pa6ote

cyponoft llpuust I,Iropenusr Ha reMy <2-3arr'rerqeHHble 3,5-AuUntporuplIAHI{bI

B C[rHTe3e HOBbrx nolratpynru]IoHaJlbHblx HacbIuIeHHbIX feTepoqI',IKJII',IqecKI'IX COeAI4He-

H r.rft >>, ilp eAcraBn.";*rXH#m6m:itfiH#ffi ffi 
xl,ilvlHrrecKl4 x H avK rI o cn e -

AxmYanuuocmb Pa6omw'
,{raccepraUlloHHat pa6ora Cypoeoft I'I'I4' uocsflIlleHa paSpa6ome eo$exrunnbrx Mero-

AoB cr4HTe3a HoBbrx rerepou'rKfluqecKnx coegnneuuft, aoitp*utt1"* tfpanrlenrur l'2'4'5-

TeTpaflrApo nvlpr4/IvftAu lu)rtulluHa' Ha OCHOBe 2-garvleulennlrx 3'5-AuHlITpOIIlIpuAI'IHoB'

2-3arr,reqeurrlre3,5-1uH}ITpon[puAI,IHbIBcl,InycBoe|ocTpoeHI,I'o9]:1*'noerrllleHHofi
peaKUr,roHHofi cuoco6HocTblo ,ro or"otaHl,Iro K uyrneoQun'rin'r peareHTaM' 9ro rIo3BoJL'er

rrpoBoAlrTb patnoo6pasuyro (pyurqLIOHaJIlI3aIILIIO 3TlIx COSAIIHSHI'Ift u nony'raTb Ha Hx oCHoBe

HOBbre rrpolr3BoAHbre [upr4AI{HOB' TeTparI{AponI4p}IAIIHOB, II}IIepI4AIIHOB lI T'A' Buecte c TeM

cLrHTe3 HLITpo[poll3BOAHbx HacbIIIIeHHbIx a3oT0oAepxauux qI',IKJIOB cJIOXeH I',I MOXeT CO[po-

^- -^6nuglnir' nenr{TrrdlMu- florn noryqeH}I}I Terpar}IAporI[p]IAlIHoBbx [poI'I3BoAHbrx

lcr paspa6orarb MeToAHKI'I' rloBblllraroflu{e ce-

- vt.

AxtllsHrre prccJIeAOBaHI'It 3aMeIIIeHHbIX [[pI'IAI{HOB' TeTpar}IApoIII4pI{AI'IHOB I{ nuflepu-

Ar.rHoB onpeAensrcrcr na6opoM pa3Hoo6pasurx [paKTlIqecK]I BaxHbIx cnoftctn' npilcylllflx

OTr4M cOeAI4HeHuflM, OTKyAa BbITeKaeT t -"pOtU O6nacrcfi npI'IMeHeHI'Is TaKI{x BeIIIeCTB' Cyqe-

cTByeTpgAnpoMbIIIIJIeHHoBblnycKaeMbrxneKapcTBeHHbIxflpe[apaToB,I,IMeIoilI}IXBcocTaBe
MoreKynbl geZctnyloq.ro uaut.arna rfparn'reHT [LIpI4AI4na (Ouenpasol' '{zue6on)' llpenapaTbl

Ha ocHoBe TeTparr,rApor[tptrAr{HoB u flu,,ep uAvIHA UCIIbITbIBaIoTcfl B 6opr6e npoTlIB 6oIeSHI'I

flaprnucon a, BI4H, para.-Bne4e'I,Ie B *oni*yn"t lppanuenroB nupl{Al'Ha' rerpall'Aponupl'Al{-

Ha, fitrileprrAr{Ha rrpr{BgAr,rT K 11ocBIeHI4rc [poTHBOBHpycHbIX' ttp6"u"a"blx', flpoTl{nouurpo6-

sux cnoftcre. IrlccneAoBaHr,rs AefiCrS14s [potr3Bo.4Hbrx uupI,IAHHa Ha pacreHl',It npI'IBenI4 r o6sa-

pyxeHl'Irc pocrocrllMyJll{pyloqefi- art[sHocru 3TI4x coeAunenufi '

Taruuo6pasou,pa6oraI4.Irl.Cyponofi,nOCsqUIeHapelueHl',IloaKTyaJllnoftupo6JIeMbI:
pa:pa6orrce e$sexnannblx MeroAoB cI,IHTe3a [poI'I3BOAHbIX [fipI',IA]IHa' TeTpaTLIApOII[pI'IAHHa',

rrr4nepr.rAr4Ha Lr [onyqeH]IIO Ha I,IX OCHOBe HoBbtrnoJlUi[ymquoHaJlbHblx coeAnnenraft'

Item Pa6omu.
il;;; i$opryn"poBarra rrerKo r.r Aaer rcHoe npeAcraBneHr,re o HarrpaBneHl'Iu uccrleAoBa-

nrafr: u:yrerr". ,rol*oOou o SoprnruponaHl'Ilo rI{ApoII[puAI'IHoBbIx u 6utluxnutlecKux cTpyKTyp

pa3nr,rqHoro ,rpoarr"" 
" 

p*pu6ot*u rrou"o M.TOAOB ''OnrIeH]Ifi HacbIuIeHHbIX rHApO[trpr4II4-

HoBbrX 14 nr{pr,rAoaHHenLIpoBaHHbIX cItcTeM' coAepgaq}Ix e csoefi cTpyKType paluoo6pa'eusle

$yHxuuouanbHbre fpyrrrrbl; I{3r{eHue 6noloruqecrofi aKT}IBHOCTII cLIHTe3I',IpoBaHHbIX BenIecTB'

CmPYxmYPa u o6'uem Pa6omw'
.IluccepraUl4t cocTol,r I'I3 JII{TepaTypHoro o6sopa, o6cyN4euut pe3yilbTaToB' gxcllepu-

MeHTaJrbHoit uacTu, BbrBOAoB, cIILIcKa JII,ITepaTypbI I4 IIp]InOxteHI'Is' Pa:Aen <O6CyxAeHI4e pe-

3ynbraroB) coAepxl4r 22 cx."rcr,:a fracynx os,')7 ta6rl'll' CuucoK nureparypbl BKJIIoqaer 220

nu"*.to"usprfi. llsrr rpunoxeHllfi co4epxnr 8 ra6nuq'

Bo <BseAeuuu> O6OcHoBaHa aKTyanbHOCTb I'I OUeHeHa CTeleHb npopa6OrauuooTl4 TeMbI

rrcCneAoBaHLIq, IocTaBJIeHbI II9JII'I I4 gAnaqlv, C$OprvrynupoBaHa Ha)nIHilI HOBI'BHa' TeopeTl'Iqe-

cKafl.vllpaKTI,IqecKaJI3HatII'IMOCTbAI4CCepTaIIII[,MeToAonor[tI4MeToAbIl{Cone'uoBallllfl,IIOJIO-
XeH'rr. BbrgoclrMble Ha 3atqfiTy, ,rp"4rra"nen mlqnrrft BKJIaA aBTOpa n pa6ory' oTpaxeHa alpo-

6u\ufl pa6orst'
. Jlureparypnnfi o6rop cAeJIaH Ha ocHoBaHlM

2017 rola. Anrop paccMarpl{Baer coBpeMeHHbIe }I
Ir3freHufl 220 pa6or, BKJIIoaIaI nyonllKallull

KJlaccuqecKue JIUTepaTypHbIe AaHHbIe o pa3-



JII4qHbxMeToAaxIIon)^IeHI,I'[polI3BoAHbIXTeTparuApoII[pI,IAI.IHa:qI,IKJII,I3aI!'|fl,,peqI,IKJII{3auufl,
qaoTr.rtlHoe BOcCTanOBJIeHI{e, I'I3OMepu3aUg{fl'u Ap' Pa3Ae[ IIOJIytIeHI{s il'Inep}IAI4HoBbD( IIpOI'I3-

BoAHbIx IIocBqIIIeH AByM ocHoBHbIM HallpaBneHrrrrr,r: 1) p€aKIII{u BoccTaIIoB[eHI,Is cooTBeTcTBy-

roulr,* apoMarr{qecK'rx u HerrpeAeJlbt"o'.oaatnenr'ft ra-2) pearuurl u}IKJloo6pasonanur' O6sop

M eroAo B n o JIyqeH 14 fi np oI'I3BoAH sx 3,7' guasa6ut\ut

BpeMeHHbIX I4ccJIeAoBaHuft u xopotuo AeMoHcrpI

no noApo6Ho paccMorpeH MarepuaJr, onl4cblBarc

ulecrB, coAepxalqfix sparrvrenr aAaMaHTaHa' Ko'

co6socrtro u 6uoloru'recxofl aKTLIBHocrbIo'

Analug JruTepaTypu o 6uonoruqecroft aKTI',IBHOCTI'I pa3IUrIHbIX [polI3BOAHbIX [[plIAI'IHa

[oArrepKUBaeT MHoroo6pasue HanpaBJIeHraE ero lIc[oJIb3oBA1r4fl"' IIoJITIeHI{e aHTI',IruilepTeH3I',IB-

Hbrx, aHTr4rr{cTurMrrHHbx I{ [poT]IBOO[yxoneBbIX [pe[aparon, uefipo- !1 oIIa3MOJII'ITI{KOB l't AP'

Heroropue [por,r3BoAHbre rrr4pr,rAr,Irru,rpo"unsror anru6arr"p"-""yo, tpyuruuu'uHylo u aHTI'I-

o*cr,rAaHTHyrc aKTr,rBHOCrr. tlacru n"t.purypnoro o6sopa BKIIOtIeHa B pa3AeJI 2'5' Ilporuo3l'po-

BaHI,Ie6uoloruqecroftaxrugHocTl4IIonrIeHHbIxcoeAurrerrufi.
B rlelou n"t.putypnlrfi o6sop IIoKa3bIBaeT, qTO LIMeeTct uorpe6uocTb I{ cyIqecTByIOT

Bo3MoXHocT}IAn'cI,IHTe3aHoBbxIIpoI{3BoAHbD([[p}IAIlHa,HacbIIqeHHbIXI}IApoil[p[A}IHoBbx
u rupr,rAoaHHenllpoBaHHblx cllcre", np" Vtoou"" toO"([zraUull unu pazpalorru e(ftfeKr]IB-

HbIX MeToAoB I',IX flonyqeHl',Ig'

Pa3Aen <o6cyxgeHl{e pe3ynbTaroB)) IlpeAcTaBnrer o6cyN4eHl',Ie OCHOBHbIX AaHHbx 3KC-

[epr4MeHTanbHbtx nccne.qosaHl,Ifi vr TeopeTI'ItIecKI'IX nocrpoenr',rft Ha ocHoBe KBaHTOBO-

xr4Mr4qecKr4x paaqeToB rro BbUTBJIeHIIIO !I [oATBepxAeHI',IIO O6OCHOSaUHOCTI4 nu6Opa ocHOBHbIX

nyreft pt oco6euuocteft cusrega'

llepnar qacTb BKJIIOqaeT I,I3rIeHI{e peaKqI'IU nyr<leo$unbHoro 3aMeIUeHI'It Xlopa B MO-

neKyne 2-xnop-3,5-Ar,rHI{TpOIIvrppInI4HA nOAAeftcrBl4eM pa3n}ItIHbIX nyr<neooulos' YcraHosle-

HO, qro nau6olee e$sexrunuofi cpe4oft AJIfl B3aI4MOAefiCrsEs c N-nyxneosr'rnavtu Ant aMI'IHO-

K'rcJroT .rrBJrfleTcs nupvrpr4:H,B Cnyqae c 0-IIIKOJII{HOB - cI'ICTeMa IlMaNK2COs' AJrfl' aHvIIvHaId

6esguraun sa - ntonlxzCot. o- ra s-Hynneo$un' nara6o*uryro aKrlrBHocrb rrpoflBv.Inr B cv-

CTeMe cnrapr/a-nro.on"t"i HaTpp1fl,. BcleActnrae Tofo' IITO HyKneo$unuroCrr C[IIpToB HI'IXe' qeM

y aMuHoB, aJIKoKcLIJII4po"u""a 2-xnop-3,5-AuHl'ITpo[vpu1una (3) ocyUecTBJISJILI upu ucnonb-

3oBaHH'r rrJrKoronflToB B cpeAe coorBercrByrouero cruIpra. S-HyueoSlIJIbI BcryrIaJILI B peaK-

rIHIo 3aMeIIIeHI4fl B IIpI4gyTSTBIIII M9TI'IJIaTaHATptrfl B paCTBope MeTaIIoJIa' Arnt6ra'qesrurtft uyr-

neo$un (6ap6urypar auuon) B pacrBope AMCO ulu,{MOA c rp}IMeHeHI'IeM rap6ouara IIe3I',If,

B KaqeCTBe *ut-"autopa aTaKyer 2-xlrOp-3,5-4unnrpOnupl{Al4H I'ICKJIIOTI}ITeJIbHO aTOMOM yrne-

poAa r.r ronyqaerc t, 3'-(3 ,5-pu"t"porr"p" gv*lz-yglrpllMnAllH '2' ,4' ,6'-rpnon' Crpoeul4e rony-

qeHHbrx co eAlrHeHlrfi Aorca:ano MeToAoMLI I4K-, -fl MP cneKTpoCKOIII4U'

cle.uyroruaa qacrb pa6oru HaIIpaBJIeHa Ha pa3pu6ot*y MeTOAI4KLI [peBpaIIIeHUS' 2-

3aMeuleHHbx-3,5-Aranr4Tporprp'Ar,rHoB B 2-saMeilIeHnlre-3,5-AUUIArpo-1'4'5'6-

bI I'I rpyAHo Aocry[Hn' B pa6ore I'IcnoJIb3oBaHa

:u TffIY un'r' JI' H' Toncroro MeroAI{Ka cI'IHTe3a

HI{Tpon}Ip[AI4HoB noA AeftcrsueM NaBHt B cJIa-

|KTIBHOe BOCCTaHoBJIeHTIe AsoftHlx cmsefi apo-

MarlrqecKoro KoJrbrla rporicxoAlrno rpu reMrreparype 10-15 oC ga l5-30 MlIHyr' B pesyllrare

6'wr crrrrre3r,rpoBaHbr HoBbre 2-sal,reqeH""ra-3,s-A"nurpo-1,4,5,6-rerpa^ruAporlupl'IAllH"t: Y:-

TOAprKa oKa3aJrocb yHr{Bepcanrno[: tar 6ruu ronrleHbl 2-alxorcu-, 2-(N-R)arr'runo-' 2-(R)-

ruo-3,5-Aunutpo-1,4,5,6--rerparuAponupl'IAl'IHbl. Crpoenue [oJIyIeHHbIx [poI'I3BoAHbx IIoA-

rBepxAaerr" ourr"u* ^ t tt-ix,tp-, yo--" IrIK- cuempocKorllll4. flpuueueulle AByMepnofi rere-

posaepnofi (HMBC, HSQC) KoppenflrluOssOft CneKrpOCKOrI4I{ ITO3BOJIIIJIO CAeJIarb roqHoe or-

HeceH're Bcex ctrrHaJroB vr oAEO3HaqHo ycTaHoBI'ITb cTpoeHI'Ie 2-saNderleuuHx-1'4,5,6-

TeTparHApo[po]I3BOAHbD( nI4pI4AI'IHa'
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B npoqecce ceJIeKTI{BHoro BoccraHoBJreHr,rs 2-sauer\eHurrx-3,5-Ar{Hr.rrporruprrArrHoB B
IteAleuuofi ara!.r4rr o6paryrorctr aHuoHHbre KoMrrJreKcb\ ur perfioceJreKTr4BHocrb peaKUr4lr onpe-
Aen{ercs I{x crpoeHlaeM r{ ycrofivunocrbro. B pa6ore 6rno BnepBhre rrpoBeAeHo KBaHToBo-
xLIMLIqecKoe MoAenr.rpoBag[e peaKUran [onyrreHr,rs 2-saMeuleHHrx 3,S-guuurpo-I,4,5,6-
rerparI4AponHpI{AI{HoB. Ha uprar'repe 2-(N-rap6oxcuernn)arvruHo-3,5-4ururpompr,rAr,rHa orpe-
reneHbl pa3nLItIHbIe napaMerpbr orrrr.rMr43r4posauuofi MoJreKynbr r{cxoAHoro rrvrpr4nvHa, rvrqpr44-
HrIX aHIloHHbIX KoM[JIeKcoB, rrpoAyKToB peaKIIr{H. Hafi4euu 3aps,qoBbre, TepMoAr,rHaMHqecKue
u crepl4rlecrue Sarropbl, onpelenrrculr4e peruroceneKTr4BHocrb rrpoqeccoB. CAelanrr npelno-
JIoxeHI4.s o BepotrHoM MexaHr43Me nocraAr,rftsoro BoccraHoBJreHr,rr rerpafu4po6oparoM Harpr.rfl,
rlpoxoAtlrleM qepe3 crap,nr4 rrocJre,qoBareJrbHoro npucoeAzHeHlls AByx rr{ApprA t4oHoB u o6pa-:o-
B AHUfl OI H O - 14 I'By 3 Ap fl IH brx aHr,ro HH brx KoMnJreKc oB.

Passur[eNa MeroAI,IKIr ceJIeKTI,IBHoro BoccraHoBreHvs AgofiHHX cssseft apoMarl{qecKoro
Konbqa 2-gaMe[IeHHrx-3,5-4uHr4Tponup[Ar,rHoB cri]n ABycraguit:a:rtir Mero.4 cr.rHTe3a 6ucnu1iu-
HoB Ha ocHoBe 2-R-3,5-luHI{rporII4pLIIr4HoB. AxrunuponaHHoe Hr,rrporpynrrtrMr.r ru,rpr44r{HoBoe
KoJIbIIo cyocrpara na nepnofi craliukr rroABepraercr HyKJreoSznnnonay IlpucoeAHHeHr,rrc r'krA-
pLIA-I4oHa, I4crotIHLIKoM Koroporo cJryxHT flpoqecc rr{ApoJru3a rerparnApz4o6opara Hurpvtfl, c
(fopvrzponaHl{eM AllHarpraeeoft conr.r AHaHtroHHoro aryIyKTa. lanee aryIyKT 6es nrrgeleHr{fl BBo-
Aurcs. B peaKIII,In Manuuxa c (poprtra,rrAerlr,4oM H aMr{HoM u o6pasyrorcs HoBbre npor,r3BoAHbre
7-R-1,5-aetrurpo6racnurus-2-orta u 2-uerorcu-7-R-1,5-4rannrpo6wcnu&rr-2-eua. ?Iccrelosa-
Ho BJII,ISHIae pacrBopl{TeJrf, r4 Kr.rcJrorHocrr{ cpeAbr Ha retreHr.re KoHAeHcarIHz Mauuuxa. Knanro-
Bo-xLIMLIqecKoe MoAenllpoBaHr.re noryreHr4s I,5- gunurpo-7-N-xap6oxcnetut-3,7-

Auasa6wJuxno[3.3.1]nonau-2-oHa no3BoJruno npeAcrrrBr.rrb BeposrHyro cxeMy flporeKaHr.rff pe-
aKI-lt4LL Bce coeAuseHlls IlAeHTra$uquponaHbr MeroAaMpr -flMP-, IrlK-cner<rpocKorruu.

3anepuraer pinAen <O6cyx4eHr.re pe3ynbraroB)) [porHo3r.rpoBaHr,re 6uororuqecrofi ax-
TI4BHocrI4 loryqeHHblx coeAHHeHI{fi. Aerop Bocrronb3oB€IJrc-f, MeroAoM KoMrrbrorepHoro cKpr.r-
HLIHTa nepomuofi 6uoaxrusuocru coe4r.rnenufi n onlaftn-cepBrrcax PASS (Prediction of
Activity Spectra for Substances) r.r Qusar. Ilpone4en paccqer tpapnroruuerr{rrecKr,rx AucKpr,rnro-
poB I'IJII4, TaK Ha3blBaeMbrx, flapaMerpos JlznuHcxz. YcranoBJreHo, qro pflA noJrf{eHHhrx Be-
IrIecrB IIoreHIILIaJIrno cnoco6Hhl K peryn[poBaHr,rrc SyHxqraft XKT, o6ueua BerrlecrB, rrporeK-
TopHbrx ceoficre opraHI,I3Ma tIeJIoBeKa, Tepanr{ra [pr4 paccrpoficrsax nepnuoft cucreMbr. Taxne
coeAAHeHI'It, corJlacHo cl,IcreMe Gusar, orHocgrcr K HeofiacHrru. 3xcuepI,IMeHTaJIbno 6ulo
I{3yrreHo BJII{IHLIe [onf{eHHhIX BeIrIecTB Ha pocT KopHeBhrx uo6eron AByAonbHbD( r,r oAHoAonb-
HbIX pacreunfi, a rax )Ke [poBeAeHo Hcrrbrranr.re in vitro na QyHrracrarr{rrHocrr. VcranosJreuo,
rITo HeKoropble coeAI{HeHLIt [poflBJrrror Qyuruqra4Hyro aKTr.rBHocrb rro orHorrreHr,rro r nor6yrz-
TeJrf,M 6oresHefi ceJrbcKoxossficrseHHrur pacreuuft .

Hayvuaa Ho6u3Ha pa6omu.
Blepntte ocyqecrBneHo KBaHToBo-xlrMr.rqecKoe MoAenr4poBaHne r4ccneAosaHuofi peaK-

{I'IH ceneKTI'IBHofo BoccraHoBJreHr.rr apoMarr4qecKoro Konbrla 2-R-3,5-luHr.rrpo[npuAuHoB r4
noKa3aHo, rrro HalpaBneHl{e peaKrlt4r4 orrpeAeJrrercr coHIacoBaHHbIM BJrr4gHI,reM 3aprAoBofo I,I
op6zralnuolo KoHTponr.

B pa6ore BrIepBbIe ocyrqecrBneH cr.rHTe3 J'-(3,5-4uuaTpo[upr,rAuy-2-wr)nupr.rMgAr.rH-
2',4',6'-rpvona npoAyKTa C-uyrneo$r4JrbHoro 3aMeqeHr{r B Moneryne 2-xnop-3,5-
AlrHl'mponupuAkrHa 6ap6zrypoeofi rucrorofi, crpoeHr{e Koropofo AoKa3aHo MeroAaMu .fMP-
cIIeKTpOCKOIILrr4.

Paspa6orana uerhlpexcra$uftnar. cxeMa cr.rHre3a HoBbrx N-[5-(R-Qeuuncylr$oHzn)-
4,5,6,7 -rerparn4po[,3]rr.ra^rono[5 ,4-c]nupuguu-2-utr]-2-(uupu4un-4-unr7o)aqeraMr.rAoB, co-
Aepxalq}Ix nepcleKTI{BHbIe c roqKl{ 3peHr,rr rr3freHlrr 6uoloruqecxofi axrIlsHocrg ocrarKr.r 1114-
pr,r4uurap6oHoBbrx Kr4cJror v rerparr,rAporHa3onorurpr4Ar,rHoBrrft sparrraeHr.

Ha ocHone KBaHToBo-xLIMLIqecKHX pacrreroB 6rrnn ilpeAnoxeHbl BeporrHbre nyrpr reqeHr4t
paccMarpl'IBaeMblx pearqzft v [poBeAeH aHanl{3 Bo3MoxHbx rousopuaqufi Hsyraeubrx coeAr{-
ueuufi.



IIp axmavecwan sHfl.tuJttocmt p a6omu,
Onpe4enenbr ycnoBprs ceJreKTr.rBHoro BoccraHoBJreHr,rfl apoMaruqecKofo Konbrla 2-R-3,5-

Ar{Hr4Tponr4pr.rAr{HoB noA AeftcrBr4eM Terparu.qpra.qo6opara Harpvrs. c [onyqeHraeu nonrx 2-
3aMenIeHHbIx 3,5-guuurpo-L,2,3,4-TerparrrAporrlrpr.rAr,rHon, parpa6oraHa yHr,rBepcaJrbHarr Mero-
ALrKa, no3Bonfirorlar noJryrlaTb HoBbIe BeIIIecTBa c BbIcoKr4MLr BbIXoAaMI,I.

YcrauosreHo, r{To pacrBopbr clrHTe3rrpoBaHHbx coeAprHeHr.rfi c noHuesrpaquefi 10-2+10-8
nlolr/rt oKa3brBaror ranrz6upyroruee AeficrBae Ha pocroBbre lpoqeccbr, a ilpu rroHlrxeHr.rr{ KoH-

. -  ̂ - l n
rleHTpaur4r4 (10-''+10-'o rrroru/n) npoflBnrercr 3aMerHair pocrocrr,rMynnpyroulair aKTr4BHocrb.

Y pr'ga cI4HTe3I,IpoBaHHbIX coeAr.rHeHlrfi (3,5-p;ular{TporrnpllAnrr:a4pa3knr, N-(fenun-3,5-
Al4Ht4rponupuguu-2-awrzH, {N-(3,5-4vnurponupugun-2,2'-4uut)ru4pasuH) BburBJreHa $yn."-
qr4AHafl aKTr4BHocrb no orHorrreHr.rro r nor6yArarerqu 6oregneft cenrcroxogsficrBeHHbD( pacre-
suit.

If onoetceu un, B brHo c untbre H a 3 au4 umy.
floroxenur, BbIHocHMbIe Ha 3arrlr,rry, KparKo lr TorrHo pacKpblBalor n]"TLr AocrI4xeHI,Ig

nocraBJleHurrx uerefi u HayrrHbrx 3alarr. Anrop rcuo c(popMynr{poB€ur HarrpasJreHr,rr gKcneprd-
MeHTaJrbHbrx r.rccneAoBauuit, TeoperuqecKoro o6ocnosaHr4s ilonfrennbrx pe3ynbraroB r{ rrpaK-
TI,IqeCKOTO npr4MeHeHr4 fl Cr4HTe3I,IpOBaHHbX BeIIIeCTB.

Memodu uccnedoeauun.
rlpu nrrnorHeHr.rr4 Ar4cceprarluonuofi,pa6orrr 6ruu acnoJrb3oBaHbr MeroAbr MoneKynflp-

uofi cnexrpocKorrr4r4 (yO, I4K, 'H tMP, ''C tMP, AByMepHbre KoppenrqrroHHbre crreKTpbr
HMQC, NOES\, Macc-cneKTpoMerpr.rrl pr oJreMeHTHoro aHaJrr{3a, KBaHToBoxr.rMprrrecKr.re pacqe-
TbI npo-BoAIIJILI MeroAou PM6. llpornorupoBaHr4e 6uororuqecxoft axrusHocru r{ ToKcraqHocrr4
I4ccneAyeMbIX coeAI4Henufi ssrnorrHr.rli.n c rrcnoJrb3oBaHr{e oHlafin-cucreu PASS u GUSAR.

Cmeneno docmoeepnocmu pesynbmamor npoeedeuuotx uccnedoeaHufi.

,{ocronepHocrb nonyqeHHbrx pe3ynbraros o6ecnequBaJracb npr.rMeHeHlreM Marepr{trJroB,
MeroAoB rlccJleAoBaHr.rr r.r MeroAr,rK, rro3BoJrsloqrrx e(pSexrunno rr oAHo3HarrHo Aocrurarb no-
craBneHHoft qenra, ucnoJrb3oBaHr.reM cepru$uqupoBaHHofo o6opy4onauux. Crpoenne BerrlecrB
ycraHoBneHo c nprl-N{eHeHI4eM neo6xoAnubD( Mero.qon (pusur<o-xnMr.rqecKofo aHaJrr,r3a (cnexrpo-
cKorII4H tMP 'H, ''C BKrIoqaJr AByMepHbre KoppeJr.flrluoHHbre crreKTpbr HMQC, NOESY, Y@ u
I,IK- cnexrpocxonuu), AaHHbx gJreMeHTHof o aHaJrr,r3a.

,{ocronepuocrb peKoMeuAaIluft no npaKTlr.recKofi 3Hatrr;rMocrr.r pgynbraron pa6oru ne
BbI3bIBaeT COMHeHLI.a: n pa6Ore [pr.rBeAeHbr pe3ynbTaTbr SKcnepr4MeHTaJrbHbrx TecToB sa 6raoar-
TI'IBHOCTb pflAa [OnyqeHHbIX BeIIIeCTB I'I nOKa3aHa BO3MOXHOCTb IIX npI4MeHeHLIg.

Anpo6a4un pa6omu.
Pe:ylrraru pa6oru AonoxeHbr Hapflile ron(pepeHqrafi pasnuvHoro ypoBnr c ny6nura-

quefi resucoB AoKnaAoB, qro noATBepxAaer Bo3MoxHocrb o3HaKoMneHHr cneIII{tuIHcroB c I4c-
cneAoBaHrlerra Cypono fi VI.V.

IIy6nuxa4uu.
Pesylsramr AI4ccepralluu ony6tuKoBaHbr n 22 pa6otax, B ToM rrr.rcJre e 3-x crarbsx B

)KypHanax, peKoMeHAoBaHHbIX BAK u 17 resrcax AoKJraIoB ua xou([epeHrlr4flx pa3nr,rrrHofo
ypoBHt. Ony6nuxoBauHble e nay.troft neqarr4 pa6oru Cyponofi Vl.Vl. nonnocrbro orpaxaror
ncrlonb3oBaHHble n pa6ore SKcrIepuMeHTaJrbHbIe r,r reopervqecKr{e MeroAbr r.rccJreAoBaHurfl,, rro-
nyqeHHhre pe3ynbTaTbr r.r cAeJraHHbre Ha Lrx ocHoBe BbrBoAbr.
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CocrourBIrocTaHoBKe3aAarl ,BIIol IcKe,al i ruf i4ge14cl4cTeMaTtIga\ i lvrnI{TepaTypHbIX

AaHHbrx, rrJraHr4poBaHuv u wrq.HoM BbIIIOJIHeHpILI SKCUepLIMeHTanbHoft pa6oTbl', o6o6qeHvLl U

o6cyXAeHLII{ [onfIeHHbIX pe3yJIbTaToB I4 I'Ix LIHTepIIpeTaIIu[' tpopltynrapoBaHl{I'I BbIBoAoB' a

TaKXe B rr oAroTo B Ke Ao KJra,uo B AJIfl KOH o ep eHII I4iM :F-lAnvc a]ill4:/l cT aT eil'

3aMertanun u gon?ocbt,

1. <flpou:no4Hbre c feTepoapoMaTI4qecKI'IMrA sparrvreuTaMl'I BCTy[a]oT Bo B3aI',IMOAeftcTBI4e

6oree MeAJreHHo, qro Moxer 6rrrr o6ycnoBJreHo crep'qecKuMl4 3arpyAHeHI'IflMI'I) (crp' 46)'

floveuy .,onu*o'ar.puqecKLIMI4 saxropartru? Tarnr ecTb BJIIISHLIo sJIeKTpOHHbIX $arropon'

Axqenroprrrre(pparrrleHTblBaMI,IHaxcHHXaIoTrryrleo$ulbHocTb.
2. [nr o6cyx,u.""" 

"*U,qa 
AO B IpaHI',ItIHbIe MO TpLIMeHflIOT He BeII',IqUny roeotfl{Il}IeHra

(ra6l. 5), ee KBaApar, r.K. HopMI{poBaHI{e onpeAentercs cyMMoft rna4paron xooS(puUueu-

ron AO n MO, *otop- paBHa 1. Knaaparu ross$uqueHToB I'IMeIOT QUSU'recruft cnarrcn:

BepotrHOCTb JIOKaJII',I3aIII{I',I gneKTpoHa'

3. flouevry Anr olpeAeJreHl4t TLIIIa KOHTpont peaKll]|ru ilpv KBaHTOBO-XI',IMI'IqecKux pacqeTax

He npuMeHflJlocb ypaBHeHI'Ie KlonuaHa?

4. Pa3Aen 2.4. Ar4CCepTaqI4LI, nOCesIqeHHHfi crIHTe3y IIpOI43BOAHbIx 5-[(R-

$euran)cyllsouun]-4 ,5-,6,7 -rerpafllAporl{a3olo[5,4-C]nupuSuF-2-aMl',IHoB He cB's3aH C Oc-

nosHofi reuofi 4"aaaptuut". Ku* pe3ynbTaTbl gTI{X I4CCJIeAOnanuft AOIIOJIHflIOT IdIrId yroq-

nsxir APYrlIe Pa3AenbI Pa6oru?
5. Pa3Aen 2.5.5.IrlccleAoeanue $uroaxTI4BHocTI'I coeAI4HeHI4ft' Kar cBfl3ag ng6op o6lerros u

MeTOAIIKI4 c pe3ynbTaTaMl4IIpe.4BapI,ITenbHoIo KoM[bIoTepHoIo cxpurruHra?

6. B oxcnepuMeHTaJlbHoit sac]]u npl{BoAflTct .[aHHbIe Y(D-cnexrpou' to..1 AI''IccepTaIIvrYr 3Tr4

crreKTpbr ue o6cyxAarorcs? ,{nr uero ux oHI'IMtIJII, KaK oHI4 noATBepxAaroT CTpOeHLIe IIo-

nyrIeHHbIX coeAzneuufi ?

7. B 4uccepraqrrrr Bcrpeqarorcr olerrarKr4, orura6ru, HerorrHble oilpeAeJleHux u $optr'tyJrl'IpoB-

Krr, qTo cHtr)KaeT o6rqee BrretIaTJIeHI'Ie oT pa6orsr. Hanprarraep, cfleKTpbl HApLIC', 6',24'27 u3

r4MeroT o6osuaueuufi; npoMexyTotlHoe coeAI'IHeHIIe [pI4 BOCCTaHoBJIeHuII 3'5-

AtrHr{Tporrr4pr,lA}rHoB Ha3brBaeTcfl BCe BpeMt no pa3HOMy: aHI4OHHrfi a44yrr, o-KOMIIJIeKc'

KoMTIJIeKc MeftseHreftMePa.

3at<Jtnrteuue o coom1emcm1uu duccepma4uu KpumepunJtt' ycmflHo*reHHbuvt lrono-

,rceHueM BAR o nopadxe npucyercdeHun yqeHux cmeneuefi'

cypona vlpiua Irlropenna BbrrroJrHlrJra aKTyaJrbHOe I'ICCJIeAOBaHI4e, IrocBfnIeHHOe reope-

Tr4qecKoMy Lr gKc[epr{MeHTaJrbHoMy I{ccneAoBaHtIIO 3aKOHOMepHOCreft I4 OCHOBHbIX nyrefi no-

nyrre'r4, HOBbrx feTepourrKJrr4lrecKllx coe4unenrafi, coAepxaIIII4X $parrvreurn l'2,4,5-

reTpafl4Apo nilpu;1141ar 6^"n^A^Ha' Ha OcHoBe 2-gauerqenngx 3,5-Ap1HI'ITpO11I4pI'IAIIHOB'

[uccepraur4q BbrnorHena r<nalu$HrlrrpoBaHo, c [pLIBJIerreHueM seo6xoAut"tblx I'I Aocra-

rorrHbrx su:uro-xuMuqecrr4x MeroAoB Anfl AOCTOBepHoro o[peAeJIeHI',Is crpyKTypbl I{ I'IA9HTI4-

sr,rrauuu nonrreHHbrx coeAr4Henr.rfi. coAepxaIll4e anropetfepaTa cooTBeTcTByeT coAepxaHl4lo

Ar{cceprarluu. [ncceprarlyrflra anrope(f.pui narr".albrvro0opr'rueubl B coorBercTBlII'I c rpe6o-

uur^i* BAK. Brrsolrr uo pa6ore BrroJrHe o6ocuoeaHbl, rITo rloATBepxAaercq HaAexHocrblo I'I

rrpaBr4nbHofi uurepnperarluefi IIOJITIeHHbIX gKCnepI'IMeHTaJIbHbx pe3ynbTaToB, LI COOTBeTcTBy-

IoTIIocTaBJIeHHbIMIIensMulpone4euHblMIIccJIeAoBaIII,IflM.
Ilpe4craueHHafl Ar.rcceprarlvrs. flBrrsercr 3aKoHrleuuofi nay'rno-xnanuQuraquouuofr pa-

6oroft, n xoropofi coAeplKr,rTcr peuleHl{e 3a$Asu, s o6JlacflI opraHl'Iqecxoft xuurau' HaIIpaBJIeH-

uoil na Co3AaHI,Ie ,ro.q*oAo" r (foprr,rupoBaHl'Ilo il'IApOIIupI4AI'IHoBbX u 6ucrtuAuHOBbIX CTpyKTyp

pa3nr.rrrHoro cTpoeHr.r x u paspa6oTKy HOBbIX MeToAoB flonyqeHl4f, HaCbIIIIeHHbIX r.]IApollvrpklAvt-

HoBbIX 14 nI4pIIAoaHHenI,IpoBaHHbIX clIcTeM' coAepxalqux n cnoefi cTpyKrype pa:uoo6pa^:uue

Qynr<quona:rbHble rPYIrrIbI.



flo cnoervry coAepxaHLIIO AI'ICCepTaIII{' oTBeqaeT IIaCIIOpTy c[eqI{aJIbHOCTI',I 02'00'03 -

oprauu.recKaj{xr,{Mr4tB^tIacTI4(fOprraynuclelll4aJlbHoctu:u'lycTaIIOBneHI{ecTpyKTypbllII{c-
cJreAoBaHI{e peaKql'Ionnoft cnocoO"Ot* opraHl'ItlecKl{x coeAllsesufi; u'2' nanpaenensrtft cptll-

Te3coe.4r4Helruit.cIIOJIe3HbIMI',IcnoftcrsaM:lrxJrvrHOBbIMlIcTpyKTypaMU'B'Iacruo6nacruuc-
cneAoBaHl{ft: n'1'BrrAelerrr,le u otII{cTKa HoBbIx coeAuHeHI,Ifi; n.3 Pagnrarue pau}IoHajIbHbIX IIy-

refi cunresa cJroxHbIX MOIIeKyJI; n'7. BrHsIeHI',Ie 3aKOHOMepHocTeit tuna (cTpyKTypa - csofi-

crBo)' 
IIo axmyanbHocmu meMb, uccnedoea,ufl, cmeneuu o1ocuo^aHHocmu HayqHbw no-

noercenuit, eorcodoe u pe(oMeHda$ufio docmoeepuocmu u HO6U3He HayqHbN nonoztceHuil', eu-

eodoe u pexomendatluit at""ap"uu^"r,u" pa6ora Ha reMy <2-3averueHHble 3'5-

Ar.rHr4Tporrr4pllAr4Hbr B clIHTe3e HOBbIX nonusynrulloHaJlbHblx HacbIilIeHHbIx feTepoql'IKJlllqe-

cKrrx coeAr.rnenHfi> orBeqaer rpe6onanuflM, rrpeAbflBJrseMbrM K A'cceprarl,rflM IrrI' 9-14 <rlolo-

xe'r4r o rropsA*e rrpucyxAe'I4fl HayqHblx crinenefi>, yrnepkAeH'oro ilocra'oBJleuraeu flpa-

BLrrerrbcrBa poccuficxoft @e4epau,^ or-i+.09.2013.. l.in s+z c lr3MeHeHvrflMvr o't 2l'04'2016 r'

Ns 335, a ee aBTop, Cypona klpullal4ropenrra, 3a9{IyTIT^aeT llpflcyxAerrus efi yreuoft cTe[eHI4

KaHAr,rAaTa xr,rMlrqecKux HayK IIO CneqllaJlbHocTl'I 02'00'03 - opranuuecKafl xtIMlIt'

O$uqui-nrnufi orrloHeHr' upotpeccop

xa$elpu oplaHl'Iqecroft u aHaJIIITI'Iqe-

.nof *ttt" O|SOY BO <-flPoclancrufi

rocyAapcrBesnrtfi rexnuqecxprfi yHI4-

BepcI4TeT)), AOKTOp xLlMI4qecKLIX HayK

1OZ.OO.O: OPrauu'recrar xuuul)'

npotfeccoP.

13 uox6Pa 2018 r.

floAnucr Kotf anona EsreHlas Pon'raHoel'Iqa

Yqestrfi ceKperapb coBera'flpocnancroro

focyAapcrBeHHoro TeX

yHI4BepcI4Tera, rI ayK

KoQauon Esreuufi PoManosrq

I,I.f. A6pauoe

of Boy B O <-fl poclancxufi f ocyAapcrBennrrft rexHl'IqecKuft ytrunepcrreD)

Poccr.rftcxas (De4epaqur, 150023, r. -flpocnaul, Mocroecruf,up-t' 88' rel':(4852)44-05-29

e-mail : kofanover@Ystu.ru
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