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OT3bIB
negyuqefi opraHu3aqu,n Ha Ar{ccepraquro IIIa6a,ruHa {naurpux AHqpeeeu va<<cunre: TpyAHoAocryn'brx ,,,nppoJrb'brx c[creM c yqacrueM arlerr{JreHoB)),
rrpeAcraBfleHnofi ua concrcaHr{e yvenofi crerreHn KaHArrAara xuMrrqecKflx

HayK no cneqlaJtbuocrn 02.00.03 _ opranfirrecr aq x Mrrfl

3aMerqeHHbrx nr4pponoB

cynepocHoBHbrx cpenax.

llocroscroro

llupponlrue crpyKTypbr rrrpalor Baxuyro poJt6 B xrrMur4 )r(r4Boro, roucKe
JIeKapcrB u co34aHuv vHHoBarIaoHHBrx MareprlaJroB. B
3aKoHoMepao Bo3pacraer vaclo pa6or, fl ocBruleHHbrx novcKy
cI'IHTe3a pasnoo6pa:uux nxppoJIEHEIX c'creM. Eo*uofr BKr'raA B ganuoi o6,actu
cAeJIaH corpyAHI4KaMu tr4pryrcroro ltHcrlrryra xHMuLr LrM. A. E. (Daropcrcoro co
PAH' B uHcrtrryre orKpbrr r'r aKraBHo paspa6arrrnaercr noAxon K cr4Hre3y

Ha ocHoBe peaKIIlrH KeTOKCTIMOB c aI{eTI,IIeHOM B

Hecvorp.r Ha ro, rrro [epBoHaqarbHo MeroAoJrorr4 s 6una
anpo6zporaua Ha npocrefinux (o4uarco, TpyAHoAocrylHbrx ApyrrrMx rr.re.ro4avu)
aJrKU',- LI apulrnvppoJrax, Ha ceroA,sut,ufi AeHb oHa [o3BOJr{er ycneruHo
cI{HTe3}rpoBarL caMr,te pa:Hoo6paanue npor,r3BonHbre nappoJra. B Aaunou pycle
BbrrroJrHeHa Alrcceprar{v onHa,r pa6ora IIIa6anur,ra n. A.
Arrya'rruocrb rfccJreroBaHrr o6yc-noareHa crpeMureJr'H'rM pa3Br4Tr.IeM TaKI.rx
o6nacrei npzMeHeHv s 3aMeuleHubrx

noJrr't MepoB, oIITo3JreKl.poHHbrx

nr4pponoB, xax 4usafiu 3neKTpolpoBoArulr{x

Marepu auroB r.r ceHcopoB. l4weercq

nocJreAHee BpeMt

ygo6ur,rx MeroAoB



HeooxoAl'IMocrb B pa3pa6orKe HoBbIe yAo6nrrx MeroAoB cuHTe3a KrIor{eBbIX
(crpoareJr'Hhrx 6roxos)) - uocureleft [r4ppoJrbHoro flApa, a TaKXe MeTO.TIOB
co3AaH[r cynpaMo,rreKyrrpHbrx ascav6,refi c ero yqacrr,reM.

lrla6arrznrru .{. A. nocraeleHbr u yc,,e,'Ho pe[JeHEr 3a,,a.,v no nohcKy z
X3YI{EHI4IO HOB'IX METOTOB CI4HTE3A PEAKI4X I4 TPYAHOAOCTYIIH'IX NUPPOII'H'IX
crlcreM c 14 cnoJ,Ib3oBaHv eM pearqr,ri arIerIiJIeHoB, Kara,rllr3r4pyeMbrx
cynepocHoBa'vrMr'r. ocuonnoe BHr4MaHAe 6uno yAeireHo rpeM KJraccaM
TpyAHOAOcTylHbrx [r4pponbH6rx crrcTeM - Jn-nhpporraM. l_[2_
apzl(rerapvn)arznun] nzpponav u ArrrvppoJraM, pa3AeJreHH6rM
TCTEPOAPOMATI,IqECKIIMI'I CI4CTCMAMIZ. B CC OHU O6SSAHTT CBOI,IM NPOI4CXOXAEHI4 CM
ogxofi u roft xe pea*'Iuv - peaKrIrl[ KeroKcr4MOB C aqerr4JreH.M.

{zccepraquouuax pa6ora, u3roxeHHa., ua 150 crpaHr,rqax, cocror,rr r43
BBeAeHI4r, Jrr4reparypHoro o6sopa, o6cyxgeuur
ercnepzueuralrnofi .q'ac^rv, B6lBoAoB, cnvcKa qnrnpyeMof
nrlrovarorqeft I 56 naunreuosauzfi .

J''reparypHrrfi o6:op cocro'r r.r3 Tpex no,qpa3AeJroB, xaxgufi u3 Korop'rx
IIOCB'UICH MCTO.IIAM CI.IHTE3A OTAEJI6HOFO KJIACCA TPYAHOAOCTY,,H'IX NI4PPOJIbHbIX
cucreM. Trqarelruar npopa6orra aBTopoM Jrr4reparypbr rro lzccle4yevofr
TeMarr4Ke' ee cr4 creMarr43aqlrr orpaxaer oc'oBHbre ycnexr' r.r npo6'evrt crzHTe3a
u:6pauuux nzppoJrbHbrx cr4cTeM 14 noMofaeT pacKpbrTB aKTy€urbHocTb r.r

cBoeBpeMeHHOCTb AaHHOro rrccJreAoBaHl4r.

Bropa'a rnana (o6cyNAeHlre pe3yJ*raros co6crBe'Hr,rx zccle40nanzfr)
raKxe pa3AeJrena Ha rpl'r [oApa3Aena. B pas4ene 2.1 npe4craaneHbr pe3yJrbrarbr
no pa:pa60'rre o6ruefi MeroAoJroruu cr,rHTe3a rpyAHoAocryluux 3,1-nuppoJroB r.r3
KETOKCI4MOB I4 AUETI4IEHA. IIPONCgCHA O.'LIMI4*A.*, YCIONZfr CI,IHTC3A IICJIEB'IX
coeguHeHufi 14 rroKa3aHa o6rqnoc* AaHHOTO noAXOAa. Aerop ycne'*ro o6r.scnser
yMepeHHbIe npenaparuBHble Bblxorr,r 3I1-nr,rpponon KaK 3KcnepuMeHTiurbHo
(nrlpararlrr go 5-rugpgscvnapponr4Hoa), rax u c npr.rBneqeHueM MeroAoB
rsauT onoi xprMutl. He ueHee BaxeH pa3Ae n 2.1.4, B KoropoM BlepBbre
y6e4ure'rrHo AOKa3aHa KJrroireBar poJrb arrerznena a sopuzpo sauuu asa*uenosorl

pe3yJrbTaToB,

JIr,rreparypLr,



NOATBEPXIAIOT CXCMY O6PA3OBAHH' NOCNCAHIIX, HO I{ I{MCIOT NOTEHIIITAJI .qJI,
.q€rflbHefillIefo pa3Burufl KaK o.qHopeaKTopHrre MeroAb] loryr{eHr.r, cJroxHbrx
reTeporlr4KJrr,rqecKr,rx ct4cTeM U3 npocTbrx rxr4poKo.4ocTynHbrx peareHToB.

B pa:4e:re 2.2 AuccepraHr npr,rBoAr4r pe3yJrbrar'r no paspa6orre crlHre3a
nrrpponb'Erx aHaJroroB crn*6enog. B nureparypnov o6sope xopouo noKa3aHa
nparTlzrrecKzl{ rleHHocrb groro Kracca coegnueuuit, u.reu 6onee yAneaqer daxr
orcyrcrBr4r AaHHErx (go ucc,re^onanuft guccepraHra) o caMoM [pocroM MeroAe
cI,rHTe3a no.4o6urtx crzcreM peaxiluefi rr'ApoaMvHt4p oB''n,fl arlerr4JreHoB
nr4ppoJraMr'r' 3ror vocr MexAy xuvueit arrerr4JreHa n nuppona yclerxHo HaBeAeH
Ar{ccepraHToM. crou' orMerr,Tb, qro B AaHHOM cryqae rra6aruu A. A. raxxe
OCHOBATEJI'HO NOAOIIJEJI K A3TIEHI4IO PCAKIIITI: IPOBCAEHA OIITITMH3AIIU, YCIIONU ,
npor4JrJrroclpr4poBaHa o6ulHoCrr (16 npuuepoa) h n3y'eHa crepeoxaMr4{
AAAYKTOB C I'CIIOJI'3OBAHUEM PA3,IITqHbIX IIOAXOAOB ('MP-TTIOUZTOPI,HT 

PEAKI{I4I,I,
TepMl4qec(tuI I'I3oMepu3aIIut a 4(yxros, KBaHToBoxr.IM[qecKr4 e pacuerrr).
floryvenrr nepBrre AaHHlre o ilZ_$oroz3oMepr43arlua
apI'IJI(rerapaJl)nuurlnzppoJIoB, orKpbrBarotrlr4e flepcneKTaBbr AJ' acrroJrb3oBaHr.r,

cr,rcreMbr 311-napponon. HafiAennrre Heox[IaHHbre
conpoBoxAaroqve cr4HTe3 311_uupponon (pa:4ea

MZHOpHbre peaKrllrr4,

2.1.5), He rorrLKo

B co3AaHI4X HOBbrx MaTepI4€UIOB I.JL
cuHTe3upoBaHHbrx coe4aneHufi

ONTO9IEKTPOHI,TKI,I.

{unappolu, pa3AeJreHHbre rerepoapoMarr.rqecKr4M[i cr4creMaMh, B
rlocJreAHee BpeMr flpr4Blrer<aror 6olluoe BHZMaHue r4ccreAoBareJreft. Oguaxo
r{3BecrH're cr4'Te3br no406nrrx coelUUenzii, KaK [OKa3aHO B Jrrzreparyp'oM
o6rope, BecbMa croxHbl rz MHorocraAr4fiHrr. flpegnoxeusufi Irla6anznsrnr {. A.
MeroA caHTe3a paHee HeIr3BecrHErx Aun[ppoJroB, pa3AeJireHHbrx napprra3r,rHoB'rM
cuetcepou, flpo]IJlnlocrpzpoBar yAar{Hoe coqeraHue uclroJrb3oBaHr{ fl aL\err4.rcHa 14

ero 3aMerrIeHHErX rr cynepocHoBHbrx cpeA (pae4e,r 2.3.1). CrHreg
Al4nupponr4nlvpv*a3'rHoB, ocyulecrBJreHHUfi coucrarereM, rBJrrer co60fi nepsHfr
npr{Mep ocHoBHOfo KaraJrr'3a B peaKrl,r4 lznrca-Anr4epa c o6paqeHHbrMr4
3JIeKTpoHHbIMu 'tpe6onauutLvlr. O6cyxaaeM're MexaHr43MBr BecbMa rrHTepec'Er t4



JIOTAqHbI' HO' HeCOMHeHHO, Tpe6yror 60nee rny60xr4x uccJreAoBaHufi, sHxoax.Ill{x
3a paMKu cr4 HTerr4rrecKoi pa6oru.

OcHogHaq npaKT[trecKas 3HaqllMocrb

oIHOpeaKTOpHOTO MeTOAa cr,rHTe3a

paborrr cocror4r n pa:pa6orxe

4-auzno-3,5-4u(nuppotr-2-un)- 1,2,4-

rpEa3oJroB pearqzefi nuppon-2-xap60rurpu,ron c raApa3r,rHoM, qro orKpbrBaer

npocrofr nyrE K Arinr4ppoJraM, pa3AeJreHHbrM aMr4HOTpr.ra3.Jrr,HbrM cneficeporu -
noreHIII4aJIbHEIM npeAlrrecrBeHH14KaM 3JIeKTponpoBoAqulax rIoJII,IMepoB, rr[raHAoB

I4 KOMIIOHEHTOB MCTAJIJ1OKOMIIJICKCOB I,I CYIIPAMONEKY,r. HAfi4EUA PCAKUI4,,

orKpbrBaroxlar npocrofi ryrb x 3,6-4'(nr.rppon_2-rzn)nupr4Aa3r,rHaM

NEPCNEKTI,IBHbIM I4HTCPMCAI'ATAM AJI' OPIAHI,IqECKOTO CI,IHTE3A H MOHOMCPAM AJI,

flofiyrreHr.rr 9JreKTpo[poBoA{rrIHX nonr4nr{ppoJroB HOBOTO TVna.

Or4eltnrre pa3AeJrbr pa6oru BlrrroJrurJrr4 c6 npa rocynapcrBeHnofi

noAAepxKe BeAyrqlrx Hayr{Hbrx urxor (rpanrH Ns HII-1550.2012.3, HIx_
156.2014.3), a raKxe 6ulu no44epxaHbr rpaHraMr4 pocclrficxoro 

Son4a
QyH.qavenranLHbrx r.rccreAosa*ui4 (13-03-91 150 foEH_a, l4-03-00426_a) u
European community Seventh Framework program (collaborative proj ect

PolvZion).

,{r,rccepraqr,rounaa pa6ora llla6anrana .{. A. npoQeccuoualruo 14

fpaMoTHO HArIIdCAllA, a HayqHbte noJror(eHnf, BbrBoAbt rr peKoMeHAaq[[,

cAeJraHHbre AuccepraHToM o60cHosaHur. Aerop AeMoHcrpHpyer ruy60xoe

noHr4MaHUe reoperr4qecKux ocHoB opraHuvecrofi xLlMtrLr rr npeKpacHo BJraAeer

COBPEMEHHbIMU QU:UrcO-XZMI,IqECKI,IMI,I METOAAMI4 AOKA3ATCJIbCTBA CTPYKTYPbI

opraHl4qecKl'tx coe4uuenufr, r{To no3BoJlter npaBl'ulbHo rpaKToBarb noryr{eHHbre

pe3yJrLTarbr u o6ecne'rzsaer AocroBepHocrr pa60ru. fizccepraqr.ronuar pa60ra

llla6a:una .{. A. [peAcraBJ]rer co6ofi :pe:roe r,r 3aKoHr{eHHoe r4ccJreAoBaHr,re,

aMerouree 3Haqr4TeJrbHyro HayqHyrc 3HaqnMocrr,. pa60ra BHocI,rr cyulecrnenHr,rfi

BKJIAA B PA3BIZTI4E HOBEIX MCTOAOB CI,IHTC3A TPY.qHOAOCTYNHbIX NIPPOJIbHEIX

CI4CTEM C 14CTIOJIb3OBAHI,IEM NEIKOAOCTYIIHbIX PEATEHTOB I4 KATAJII,I3ATOPOB.

rlprznqunua.nrHbrx 3aMeqaH ui,t no pa6o're ner. HecxorbKo BonpocoB.

Bo3Hr,rxrxr{x B xore 3HaKoMcrBa c A}iccepraquefi z anrope$eparolr:



I . Eruz Jl4 nonbrrKr.r [cnoJlb3oBaur.t, Apyrux nocurelefi (Hanpunrep,
cr.uuxarelr) A,'rr BbrAeJreHr,t x 3 H-nuppotron?

2' llpone4enue czHTe3a 3r1-ur'rppo,roa noA AaBJreHr.reM ar-rerr,rJreHa Moxer
cTaTL OrpaHaqeHr.reM .4aHHOro I.IXOAa, cHrrxarctur,rM czHTeTUr{ecKyIo 

'.HHOCTBMeroAa' Azytatu rz Brr Bo3MoxHocrb [poBe,qeHr4r 4auHoi peaKr{r4r.r B TOKe

allerr4JreHa 1n nporouuofi ycrauoexe) npu arlroc$epuou 4aaleuuu?
3. MoNno Jrr.r t4c[oJrb3oBar' 3aMerqeH'ble arlerr.rJteHbr AJ' noJryqe'r4,

3^F/-nupponoe no flpeAJraraenofi ve'roAororuu? 3ro 6sr cyqecrneHHo pacur4pr4J]o

[penapaTr4BHy]O 3Haqr4MocTb noJryr{eHHbIX COr4CKaTeJreM pe3ynbTaToB.

4. Moxno Irr4 rroJryqltrb 3,f1_nrppolr,r, coAepxaulr4e arKr4r6Hbri
3aMecrureJrb B noJroxeHr,'r 2 nupponrHoro qurra? o6rsare*HO !'rr4 npacyrcrBrle
apl,rJrbnofo 3aMecTr4Terq e groiv noroxenu[?

5. OruclurenbHar qrrxJ,rrl3aqur crulr6euoB rxr.rpoKo r4cnoJrE3yercx .{Ju
co3AaHr,tr ee'aHTpe'oBoro SparueHra. B gzccepraquonuoft pa6ore nprrBoArrc,
AaHHbre o Qurcaquu a3orr.tcroro aHaJrora $enaur-peHa npu

eoron3oMepr{3auuLr crupLrJrnr{ppoloB (crp. g2). flporo4ulucr lu
HaIrpaBJIeHHoro cr.rHTe3a no4o6nux KoHAeHcr4poBanuux cucrena?

6. lloverr.ry aBTop He paccMarpr.rBaer MexaHr.r3M

[pl4coeAuHeHr,r{ arlerr.rJreHrzA-rioHa K Terpa3r4Hy ranra r<ap6orz4pa:ugy (npo4yxry
ru4polzaa) KaK nepByro craAaro c6opru rrr4pr4Aa3lrHoBoi czcrelrrr?

ocHosHrre pe3yJrLTarbr pa6oru ycnelxHo nporrrJrr' BHerrr'roro gKcneprr43v _
cnucoK ny6nut<aguit aBTopa BKJrroqaer 7

MexAyHapoAHbrx xypHuurax (Adv. Synth.

Commun., XfC).

Peayrrrarr,t Ar.rcceprallrzoHuofi pa6orr,r llla6a.nr'sa luurput Augpeetuua
<c,nnres TpyAHoAocrynH'rx n[ppoJrbHblx clrcreM c yqacrr.reM arIerr.rJleHoB))

npelcraBnrlor uHTepec Arr cnellr4aJrr4croB e o6racrr4 opranuuecrofi v
ltegurluncxofi xuMr4v u nroryr 6urr r4cnoJrb3oBaHbr raKr,rx HayqHbrx yqpexAeH[rx
xax HOX PAH, HI4OX CO pAH, I,IOC VpO pAH, xzuzvecrue daryrureru

u3yqeHEU

NOIIbITK14

uyxneoSulluoro

crareit n ntrcorcopefiTr4HroBlrx

Catal., Tetrahedron, Mendeleev

MfY. Cn6fy.WY u tp.



AaropeSepar u ny6turaguu noJrHocrbro orpaxaror coAepxaHue
AACCepTarIuv.

Tarzlr o6pa:ou, Al{cceprarlrzoHu€u pa6ora lJfalatusa flv,wrput
An4peenuva uo ceoeft HoBr43He, aKTy€urbHocrIr, Hayvnot z uparcuvecxofi
3HAq[MOCTII NOJIHOCTbIO

IIoprAKe np[cyx.qeHrfi

3acJryxr4BaeT nplcyxAeHr.r,

rro cneqlrarrbuocru 02.00.03

coorBercrByer rpe6onauvqM n. 9 <lloloxeuzq o
yqeHErX cTerreHefi) BAK p(D, [peAb{BJrreMErM K

ernry yveuofi cTe[eHr4 KaHAr,rAaTa xriMr4irecK]4x HayK

- opraHr4qecKafl x Ml1ls.

AKAAEMI{K

Be4yrqraft Hayvnufi corpyAHHK

la6oparopuz rerepouaKrur{ecrcax coeguueuufi
@fByH l4ucruryr opraHr4qecKoFo cr,rHTe3a

uxt.V.fl. flocroscroro ypO pAH,

KAHAIIAAT XI4MVqECKT4X HAYK

flo4nacu aKaAeMr.rKa gynaxraHa O.

KaHAr4AarcKr4M I cceprarl[rM, a ee aBTop _ Llla6anrau lnntpuir AHApeeszq _

OrsrIe Ha Ar4cceprarrr4ouHyro pa6ory LUa6a-,rzHa A. A. o6cyNaen z
yrBepxAeH Ha 3acera*uv Vqenoro cosera zoc vpo pAH J{s g or 2g vas 2015
ro.ua.

Hayrnrrfi pyr(oBoAnrerrl OfByH Wuuuryr
opraurlqecKofo crrHre3a urv..I4.fl. flocroscroro VpO pAH,

,! L/', ''- /l' ,/t. / ,--+,
/v

9ynaxr,ru O.H.

Pycr.rnon I-.JI.

unoea f .JI. 3aBepfio:
Vqenrrfi ceKperapl I4OC VpO p O.B. Kpacur,rxoaa


