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CoeguHeHnA anA neyYeHusi CNMHarNbLHOWM MbIWEeYHOM aTpodumn

BBepeHue

B HacTtosilem un3obpeTteHun npeanoXeHbl COEAMHEHMWS, KOTOpPble SBMNSKOTCS
MoaynsTopamn cnnaicmHra reHa SMN2, ux  nonyyeHuo, cogepalum  Ux
hapmMalUeBTUHECKMM KOMMO3ULMAM U UX MPUMEHEHMIO B KayeCTBE IeKapCTBEHHbIX
CPEACTB ANSA NEYEHNS CNUHANbHON MbleYHOn aTpodum (SMA).

B yacTtHoCTU, HacTosiLee n3obpeTeHne OTHOCUTCS K coeguHeHnam dopmynbi (1)

(1)

rae A, R', R? n R® aBnsatoTcs Takumu, kak 34eCb ONUCaHO, U MX
dhapmayeBTMYECKN NPUEMEMbIE COMK.

YpoBeHb TEXHUKU

CnvHanbHaa wMbiweyHaa aTtpodua (SMA), B camMOM LUMPOKOM CMbICHe,
npeacraBnser cobon rpynny HaCnNeacCTBEHHbIX W NPUOBPETEHHbIX 3abonesBaHuin
LueHTpanbHou HepsHon cuctembl (LIHC), xapaktepmsylomxca nporpeccupytoLen
noTepen ABUratenbHbIX HEWPOHOB B CMWUHHOM MO3re W CTBOME FOMOBHOMO MO3ra,
BbI3bIBAIOLLEN MbILLEYHYIO crnabocTb 1 aTtpocdhuio Mbiwl. Hanbonee pacnpoctpaHeHHas
dopma CnMHanNbLHOW MbILLEYHON aTpodum SBnsieTCS pesynbTatoM MyTauui B TeHe
BbPKMBAEMOCTU ABurartenbHbiXx HerpoHoB (SMN) n obHapyxmBaeTcs, C pasnMyHoOu
CTEMEHbIO TSHKECTU, KaK Yy AeTed Mnajwero Bo3pacTa, Tak M Yy B3POCNbIX NOAEN
(Crawford and Pardo, Neurobiol. Dis., 1996, 3:97).

[eTckass cnvHanbHas MblleYyHas artpodus sBnsieTcs Haubonee TsKenon
dopmon 3Toro HempogereHepaTnsHoro sabonesaHnsa. CUMNTOMbI BKMIOYAKOT MbILLEYHYHO
cnabocTb, HU3KUA MbIWEYHbIA TOHYC, crnabbin Kpuk, cnaboCTb WMAN CKMNOHHOCTb K
NageHUIo, 3aTpyAHEHUSI NPU COCaAHUU UMW FNOTaHWUK, HAKOMMEHUE CEKPETOB B NErKMX
UNn ropne, 3aTpyaHEHNSI C KOPMITEHNEM W MOBbILLEHHYIO BOCMPUMMUYMBOCTD K MHADEKLUN
AblxaTtenbHbIX NyTen. [JoBONbHO 4acTo Horu sBnstoTca 6onee cnabbiMy, YeM PyKnu, U He
AOCTUraloTCsl OCHOBHbIE 3Tanbl pa3BUTUSA pebeHka, TakMe Kak MOAHSITUE FOMoBbl UMK

CNOCOBHOCTb CcMAEeTb NpsMO. Kak npaBumno, Yem paHbLue NPOsIBNSIOTCS CUMMTOMbI, TEM
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KOpoYe MPOAOIMKUTENBHOCTb XU3HW. Kak TOMbKO paspyLuatoTCa KNeTKU ABUraterbHbIX
HEMPOHOB, Tak BCKOPE MOCME 3TOr0 Ha4MHalT MNPOABNATLCA CUMMTOMbI. TsKenble
dopmbl 3aboneBaHns 3akaHYMBAKOTCA CMEPTENbHbIM UCXOAO0M, U ANA BCeX POPM He
N3BECTHbl CNocodbl nevYeHnsi. Te4YeHne CnUHaNbHOW MbILIEYHOW aTpoduM HanpsmMyro
CBS3aHO CO CKOPOCTbIO PaspyLUEHUS KNETOK ABUraTeribHbIX HEWPOHOB M CTEMEHbIO
TSXKECTM BO3HUKAOLIEro CcocTosiHuA cnaboctn. MnageHubl € Tshkenon opmon
CMMHaNbHOW MbILLEYHOM aTpodunn 4acTo NoABEPNKEHbI PECNNPATOPHOMY 3ab0neBaHuIo
BCneacTene cnabocTu Mblll, KOTOpble MNoAAepXuBaloT AbixaHune. [etn ¢ Gonee
nerkumm popmamm CnmHanbHOWM MbILLEYHON aTpOdUN KUBYT 3HAUNUTENBHO A0MbLUE, XOTA
N OHM MOTYT HY>XAATbCA B 3KCTEHCUBHOW MEAULUHCKOW NOMOLLM, B YACTHOCTU, TE AETH,
KOoTOopble CcTpagalT 6Oonee TsKenon OpMOA U3 MHoroobpasma ¢opm  3TOro
3aboneBaHna. KnuHuyeckoe MHoroobpasne 3aboneBaHuMN CrMHaNbHOW MbILLEYHON
aTpodmen nogpasaensioT Ha cneayrowmne NSt rpynn.
€)) SMA Tuna O (BHYyTpuyTpoOHas crnvHanbHas MbllWeYyHas arpodus)
SIBNSieTCsl Hanbonee Tskenon opmMmon 3aboneBaHnst U BOSHUKAET A0 POXKAEHUS
pebeHka. OO6blyHO nepBbiM cumnTomMoMm SMA Tuna O SBNAETCA MOHMXKEHHas
NOABWXHOCTb Mrofa, koTopas MOXET ObiTb 3ameyeHa nepsbi pas mexay 30 un
36 Hepenammn 6GepemeHHocTU. [locne poOXaeHWs, HOBOPOXAEHHbIE Maro
ABUraloTCa N UMEIOT 3aTPYyAHEHUS C IMOTaHNEM U JbIXaHUEM.
(b) SMA Tuna 1 (MnageH4yeckaa cCrvHanbHas MbllevyHas aTtpodua unm
6onesHb BeppgHura-FoddpmarHHa) nposenseT nepsble CUMNTOMbI Mexay O n 6
mMecsauamu. 3ToT TMn SMA aBRsIeTCS Takke O4YeHb Tskenon popmon. MaymeHTbl
HUKOrAa He AOCTUralT CnocoBHOCTU CuAETb, U €Cnu  He MNPUMEHSETCH
BCMOMOraTenbHas MCKYCCTBEHHAs BEHTMNAUMSA Nerknx, TO nayueHTbl OObIYHO
nornbatoT B TEYEHME NePBbIX 2 NeT.
(©) SMA Tuna 2 (NnpomexyTodHas bopma CrmHanbHOW MbILLEYHOW aTpodui)
BO3HMKaeT B Bo3pacTe 7-18 mecaueB. [MaumeHTbl AOCTUraloT CrnoCOOHOCTU
cvaeTb 6e3 noaaepKkW, HO HUKOrga He MOryT CToaTb unu xoautb 6e3
MOCTOPOHHEN nomoLyn. [MporHo3 B 3TOW rpynne 3aBuUCUT B OCHOBHOM OT CTEMEHU
peCnMpaTopHOro NOPaXKeEHUs.
(d) SMA Tuna 3 (cnnHanbHasg HoWeckas MblwevHas atpodumsa nnm 6onesHo
Kyrenbbepra-BenaHgepa) oOblMHO guarHocTupyetcs nocrne 18 wmecsues.
MayueHTsl, cTpagaowme SMA Tuna 3, cnocobHbl B KAKOW-TO MOMEHT B npouecce
TeyeHuss 3aboneBaHWss CaMOCTOATENbHO XOAUTb, HO YacTO CTaHOBSATCH

NPUKOBaHHBLIMW K MHBaNWAHOMY Kpecry B FOHOLLECTBE UK B 3peNioM Bo3pacTe.
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(e) SMA Ttmna 4 (B3pocnas opma CnnHanbHOW MbIEYHOW aTpodum).

CnabocTb 06bI4HO NPOSABNAETCHA Ha NOCNeAHEN CTaANN IOHOLLIECKOro PasBuUTUA B

MbILLLAX A3blKa, PYK WNW HOM, W 3aTeM MpOorpeccupyetr B MbilLlax ApPyrux

obnacten opraHusma. TedeHue B3POCroN OPMbl CMUHANBHOW MbILLEYHOWN

atpopmm naeT 3HAYUTENbHO MEANEHHee M Mano BNUSET WU He BNUSIET Ha

OXUAAEMYIO NPOAOIMKUTENBHOCTD XKN3HW.

NeH SMN kapTupoBaH C MNOMOLLBIO aHanusa CuenneHust C  KOMMMEKCHOW
obnactbto Ha xpomocome 5q. Y nogen, ata obnactb COAEPXKUT UHBEPTUPOBAHHYIO
aynnukaumio npmubnusntensHo 500 Tbicay nap ocHoBaHun (kb), gatowlyto B pesynbtarte
ABE npakTnyeckn opuHakosble konum reHa SMN. CnvHanbHas MbiweyHasa arpodus
BbI3bIBAETCH WHAKTMBUPYIOLLEW MyTauuen unn geneyven TEeNnOMEpPHOW KOMMM reHa
(SMN1) B 06eunx xpomocomax, 4To NPUBOAUT Kk notepe pyHkymm reHa SMN1. OgHako y
BCEX MaUMEHTOB COXPaHAETCA LeHTpomepHas konusa reHa (SMN2), n yucno konum reHa
SMN2 y nayveHToB, CTpagalomx CNUHanNbHOW MbILLEYHOW aTpodunen, HaxoauTCs B
o0paTHOM 3aBUCUMOCTM OT TSPKECTN 3ab0NeBaHUs; TO €CTb, NAUWEHTbI C MEHEE TSXKENOW
dhopmon cnuHanbHOW MbleYHon atpodum nmetot 6onblie konu SMN2. Tem He MeHee,
SMN2 He cnocobeH KoMmneHcnpoBaTbk NONHOCTLIO noTepro dyHKuun SMN1 BcneacTeue
anbTEepPHaTUBHOIO CNManucuHra 3Kk3oHa 7, BbI3BAHHOrO TpPaHCnaynoHHo monvawmumu C/T
MyTauuamun B 3k3oHe 7. B pesynbTtare, 6onbluas 4acte TPaHCKPUNTOB, NPOAYLMPYEMbIX
n3 SMN2, wucnbITbiIBa€T HejocTatok B 3k30oHe 7 (SMN2 A7) wu  kogupyet
NPOLEecCMpoBaHHbIN 6enok Smn, KOTOPbI MMEET HAapYLUEHHYIO (YHKLMIO U BbICTPO
pasnaraerTcs.

Cuutaetcsa, uto 6enok SMN urpaet ponb B npoueccuHre n metabonusme PHK,
obnagas XopoLO BbIpaXXEHHOW yHKUMEN onocpeaoBaHus cbopku cneymndunyeckoro
knacca komnnekcoB PHK- ©6enok, HasbiBaembix SNRNP (manbiMn saaepHbiMu
Hykneonpotengamu). SMN moxet obnagate ApYrUMU (PYHKUMSAMW B ABUraTenbHbIX
HEMpOHax, OAHaKo €ero ponb B MNPeAOTBpaWlEHMM B CENEKTUBHOW AereHepayum
ABUraTenbHbIX HENPOHOB €LLE He JOCTaTOYHO N3yyeHa.

B OGonbwuHCTBE cCnyvaeB, CnuHanbHas MblweyHas arpodwus (SMA)
ANArHOCTMPYETCA Ha OCHOBE KMUHUYECKMX CUMMTOMOB W NMyTEM MPOBEAEHUS TecTa Ha
NPUCYTCTBME, NO MEHbLUEN Mepe ogHou konumn reHa SMN1. OgHako, npubnuanTensHo B
5% cnyvaeB, cnuHanbHasa MblleYHas atpodus Bbi3bIBAETCA B pe3ynbrare myTtayum B
reHax, a He mHaktmBauyum SMN1, HeKoTOpble U3 KOTOPbIX U3BECTHbI, @ ApYrue elye He
n3ydyeHol. B psae cnyyaes, korga nposeaeHue tecta Ha reH SMN1 3atpyagHeHo unu aToT
TECT He OOHapy)XMBaET HWKAKOro HapylleHusi, MOryT ObiTb PEKOMEHAOBaHbl Apyrve

TeCTbl, Takme Kak anekrpomuorpadua (EMG) nnmn 6uoncmns MbiLLEYHOW TKAHW.
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B HacToswee Bpemsi nevyeHmne nayneHToB CO CMHanbHOMW MbILLEYHOW aTpodmen
OrpaHn4eHo noaaepXxmBaroLlen Tepanmen, BKMOYatoLLEn NCcnonb3oBaHne
PecnMpaTopHbIX, AWETONOrMYECKUX W peabunuTayuoHHbIX Mep; W He WU3BECTHO
neKapCcTBEHHOE CPeACTBO, KOTOpoe yCTpaHano Obl  NpUYMHY  BO3HUKHOBEHWS
3aboneBaHna. O6LENPUHATOE B HAcTosILLEee BPEMS NEYEeHWe CNUHaNbHOW MbILLEYHOW
aTpodun BKMOYAET NPenoTBPpaLLUEHE N TeEpanuio BTOPUYHBIX 3EHEKTOB XPOHUYECKON
NnoTEPU HEMPOMOTOPHbIX €4NHUL. [NaBHbIM MOMEHTOM B Tepanum SMA Tuna 1 ssnsietca
NpeaoTBpaLLUEHNE N PaHHEE IeYEeHUe IEroYHbIX OCMOXHEHWW, KOTOpble SIBNAOTCH
NPUYUHON CmepTM B OOMbLUMHCTBE CriydaeB. HecmMoTpa Ha TO, 4YTO HEKoTopble
MnageHUpbl, CTpagarowme CrnMHanNbHON MbILLEYHON aTpoduen, 4OXMBAIOT 40 B3POCMNOro
BO3pacTa, TEM HE MEHee, oxugaemas NPoLOMKUTENBHOCTb XU3HN MnageHues ¢ SMA
TMna 1 COCTaBnNsET MEHEe YeM ABa roja.

Bbinn paspaboTaHbl HECKONBKO MOAENEN CNUHANbHOW MbILLEYHOW aTpodumn Ha
Mbiwax. B yactHoctn, mogens SMN aenbta 3k30H 7 (A7 SMN) (Le et al., Hum. Mol.
Genet., 2005, 14:845) copepxnt kak reH SMN2, Tak n Heckonbko konmi SMN2 A 7
kOHK, n nosTopseT MHorne us deHotmnuyeckmx ocobenHocten SMA Ttuna 1. Mogensb
SMN A 7 moxeT ObiTb MCNONb3oBaHa kak Ans nccnegosaHnin akcnpeccumn SMN2, Tak n
ANSA OUEHKN ABUratenbHON OYHKUMU N NPOAOIMKUTENBHOCTU XU3HW. Moaenb Mbilen ¢
C/C-annenewm (Jackson Laboratory strain #008714, The Jackson Laboratory, Bar Harbor,
ME) npegnaraetr mogenb MeHee Tskenon dopmbl 3aboneBaHus CnUHanIbHOW
MbILLUEYHOW aTtpopmm, B KOTOPOW MbILM UMEKOT MOHWXKEHHbIE YPOBHM  Kak
nonHouyeno4vedHon SMN2 mMPHK, Ttak u 6enka Smn. ®eHotun mbiwm ¢ C/C-annenem
nmeet reH SMN2 n rmbpmng mSMN1-ren SMN2, kOTOpbIA NOABEPratoT anbTepPHaTUBHOMY
CMNaNCUHry, HO KOTOPbIN HE UMEET BbIPaXKEHHOWN MblLLEeYHOW cnaboctn. Mogenb Mbilmn C
C/C-annenem ucnonb3yoT 4ns nccnegosaHun akcnpeccmmn SMN2.

B pesynbtate 6onee rnybokoro NOHMMAaHUSI FEHETUYECKMX OCHOB CMUHANbHOWN
MbILLEYHOW aTpodum Bbinn nccneoBaHbl HECKONMbKO CTpaTernn NeYEHUs, HO HU ogHa U3
HUX HEe Jana nonoXuTernbHbIX Pe3ynbTartoB NPy KNUHNUYECKUX UCMbITAHUAX.

3amewyeHne reHa SMN1, mncnonb3ys BMPYCHble BEKTOPbl ANS LOCTaBKU, WU
3amMeLleHne KneTok, mcnonb3ya guddepeHumposarHHble SMN1+/+ CTBONOBbIE KNETKM,
NPOAEMOHCTPUPOBANUN 3PMEKTUBHOCTE HA KMBOTHbLIX MOAENAX CMUHANBHOW MbILLEYHON
aTpocuu. MNepen Tem Kak 3TM NOAXOAbI MOTYT ObITb MPUMEHEHbI Ha NASAX, HEOBX04UMO
npoBefeHNe JanbHeNWMX WCCNeaoBaHuW Ans  onpegeneHus  6esonacHoCTM w
WMMYHHOrO OTBE€Ta U Ana obocHoBaHMA TpeboBaHUA WMHUUMMPOBAHUA NEYEeHUs Ha

HEeOHaTanbHOW CTaAUN.
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Bbina Tawke AoCTUrHyta Koppekuusa anbTepHatvBHoro cnnavcuHra SMN2 B
KYNbTMBUPOBAHHBIX KNEeTKax C UCNONb3OBaAHWEM B KayeCTBe TepaneBTUYECKUX CPencTB
CUHTETUYECKUX HYKITEUHOBbLIX KMCMOT: (i) aHTUCMbICNOBBLIX ONMUIOHYKIEOTUA0B, KOTOPbIE
LeneHanpasneHHO BO3A4EUCTBYIOT Ha 3nemeHTbl nocnegosartensHocTn B SMN2 npe-
MPHK u©n caBurailoT HanpasneHue peakuumn CcnnancuHra B CTOPOHY oOpasoBaHus
nonHopasmepHorn SMN2 mPHK (Passini et al, Sci. Transl. Med., 2011, 3:72ra 18, m
Hua et al, Nature, 2011, 478:123) n (i) monekyn PHK, noaBeprHyTbiX TpaHC-
CNNancuHry, KOTOpbIE obecneuymBatoT NONHOMYHKLUMOHANbHYO PHK
nocneaoBaTenbHOCTb, KOTOpas 3amMellaeT MyTaHTHbIA parmMeHT B npouecce
cnnavcuHra n obpasyet nonHopasmepHyto SMN1 mPHK (Coady and Lorson, J Neurosci.,
2010, 30:126).

Adpyrne wun3syyaembie nOAXOAbl BKIOYAOT MOUCK NEKapCTBEHHbIX CPEeACTB,
KOTOpblE€ MOBbLIWAT YPOBHU Smn, YCUNMBAIOT OCTATOYHYIO (YHKUMIO Smn mnm
KOMMEHCUPYIOT notepy Smn. bBbbiNo nokasaHo, 4YTO aMWHOMMUKO3MAbl YCUNMBatOT
akcnpeccuio ctabunusmposaHHoro Smn, npogyuympyemoro ns SMN2 A7 mPHK nytem
NPOMOTMPOBAHNS TPAHCMSALUMOHHOIO CKBO3HOIMO MNpPOYUTbIBAHUS abeppaHTHOro cCron-
KOAOHA, HO OHWN XapaKTepu3YHTCA HU3KUM MPOHUKHOBEHWEM B LIEHTPAanbHYO HEPBHYIO
CUCTEMY U NPOABMSAIOT TOKCUYHOCTb MPU NOBTOPHOM 03UpoBaHuW. Bbino nokasaHo, 4Tto
XUMUOTEPaNeBTUYECKME CPEACTBA, Takue Kak aknapyOuuuH, NOBbIWAKT cofepXaHue
Smn B KNETOYHOW KynbType, OAHaKO TOKCUYECKME CBOWCTBA ITUX NEKAPCTBEHHbIX
CPEeACTB NPENATCTBYIOT UX ANUTENBHOMY UCMONb30BAHMIO Y MAUUEHTOB CO CrUHaNbHOM
MbILLUEYHOW  aTtpodumen. HekoTopble neKkapcTBEHHble CPEACTBA,  MPOXOAsLme
KNMMHUYECKNE UCMbITaHUSA B OTHOLLEHUN NEYEHMSI CMMHAaNbHOW MbILEYHOM aTpodun,
BKMIOYAOT aKTUBATOPbl TPAHCKPUMNUUW, TakMe Kak WHrMOUTOPbl MMCTOHAeaueTunasbl
("HDAC") (Hanpumep, OyTupaTbl, BanbnpoeBas KUCNOTa W rUAPOKCUMOYEBMHA), W
ctabunusatopbl MPHK (MHrmbutop agekannposanns mPHK RG3039 dupmbl Repligen),
npeaHasHavyeHHble AN NoBbiWeHnsa konndectea obwen PHK, TpaHckpubupoBaHHOW 13
reHa SMN2. OgHako npumeHeHue uHrnbutropos HDAC unu ctabunmnsatopos MPHK He
3aTparvsaeTt NepBOnNPUYNHY BO3HUKHOBEHMWS CMIMHANbHOW MbILLEYHOW aTpodmn N MOXET
Bbi3blBaTb Yy noaen obljee nOBbIEHNE TPaHCKPUNUMM W 3KCMPEeCcCUun reHa ¢
BO3MOXHbIMM NnpoBnemamn 6e30nacHOCTU Npenaparos.

Mpn anbTepHaTMBHOM MOAxo4e, Ans  uccneposaHun Obinn BbIOpaHbI
HENPONPOTEKTUBHbIE CPEACTBA, TAKUe Kak OnecokcuM. Takme cTpaTernm HanpasneHbl He
Ha npoAyuupoBaHue MYHKUMOHANbLHOrO Smn Ans NEeYEeHUs CNUHANbHOW MbILLEYHOW
aTpomm, a Ha MOUCK BO3MOXHOCTM 3aWuTUTb Smn-geduunTHble ABUraTenbHbIe

HEeNPOHbI OT HENPOLEreHepaLuu.
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Cucrema, npegHasHayeHHas ANg BbISIBMIEHUA COEAUHEHUN, KOTOPbIE MOBbILLAOT
BKMOoYeHne 3k3oHa 7 reHa SMN B PHK, TpaHckpnbuposaHHyo n3 reHa SMN2, wu
BbISIBMEHHbIE C MOMOLLBIO 3TOW CUCTEMbI KOHKPETHblE COeAuHeHua GeH3ookcasona wu
B6eH3omnsokcasona onuMcaHbl B MexayHapogHon nateHTtHou 3asaske WO02009/151546A1.
Cucrtema, npegHasHadeHHas ANs BbISIBNEHUS COEAWHEHWW, KOTOpPble NPOAYLUPYIOT
ctabunuaunpoBaHHblii 6enok Smn ns SMN2 A7 MPHK, 1 BbiSBNEHHbIE C NOMOLLbIO 3TOW
CUCTEMbl KOHKPETHbIE COEAMHEHUS W3OMHAOMMHOHA OMnUCaHbl B  MEXAYHapOAHOW
nateHTHon 3asske W02010/019236A1 n WO2013/119916A2.

HecmoTpss Ha AOCTUrHYTBIN MNPOrpecc B MNOHMMAHWM TFEHETUYECKUX OCHOB U
naToPU3NONOrMM CNUHaNbHONW MbILLEYHON aTtpodun, TEM HE MEeHee, BCe elje
cyljecTByeT HeOOXOAUMOCTb B BbISBNEHUM COEAMHEHUN, KOTOPbIE U3MEHSIIOT TEeYEHUe
CMUHANbHOMW  MbIWEYHOW  aTpodmnm, OAHOrO0 K3  CaMbiX TSXKENbIX  AETCKUX
HEBPONOrMYeCcKnx 3abonesaHnin.

Moapo6Hoe onucaHne n3obpeTeHus

Ecnn He onpeaeneHo uWHavye, BCE TEXHWYECKME W HayYHble TEPMUHbI,
NCNonb3yemble 34€Cb, UMEIOT TO e 3HayeHne, oOblYHO NOHUMaemoe CneynanncTom B
obnacTn TEXHUKU, K KOTOPON OTHOCUTCS AaHHOe m3obpeTeHme. HecmoTps Ha TO, 4TO
crnocobbl U martepuanbl, NogobHble WUMAN 3KBMBAMNEHTHblIE OMUCaHHLIM 34EeCb, MOXHO
MCNONb30BaTb Ha NPAaKTUKE UMW NPU TECTUPOBAHUM N300pEeTeHNs NoaxoaaLme cnocobsbl
1 MaTepuanbl ONUCaHbl HAXE.

Bce nybnukayumm, 3asiBKM Ha naTeHTbl, NaTteHTbl W APYrMe UCTOYHUKM,
yrNOMUHaeMble B HacCTOSALLEM M30OPETEHUN BKIKOYEHbI Cloja NOCPEACTBOM CCbIIKU BO
BCEW NX NOMHOTE.

HomeHknatypa, ncnonb3yemas B aHHOW 3asiBKe, OCHOBaHa Ha CUCTEMATUYECKON
HomeHknartype MIOMAK, ecnu He ykaszaHo uHoe.

Bce OTKpbITble BaneHTHOCTW, NOSIBNSIOLIMECH Ha YrNepoAe, KUCNopoge, cepe
UnNu atome asoTa B CTPYKTYpe B HacTOsILEM M30OpPEeTEeHMM YKasblBalOT Ha Hanuume
BOAOPOAA, ECINM HE yKa3aHOo UHOe.

OnpegeneHnsi, OnNWCaHHble 34€Cb, MPUMEHSAITCA HE3aBMCMMO OT  TOro,
NCNONb3YKTCA NN OHM MO OTAENbHOCTU MNn B KomOuWHauyun. [Mpegnonaraetcd, 4To
onpefeneHns, ONUCaHHble 34eCb, MOryT BbITb o6aBneHbl ¢ obpasoBaHMEM XMMUYECKU-
peneBaHTHbIX KomMOuMHaymn, Takux, Kak "reTepouyunknoankunapun”,
‘ranoreHankunreTepoapun’, “apuvnankunrerepouuknoankin”, wunu  "ankokcuankun'.
MocnegHnn uneH kombuHauus npegcTaensieT cobon paaukan, KOTOpbIA CBSi3aH C
OCTatkoM Mornekynbl. [pyrue uneHbl KOMOMHaUMM NPUCOEAUHEHblI K COEAUHSAIOLLEMY

paauvkany B obpaTHOM MOpsiAKe MO OTHOLLEHMIO K NUTepanbHOW MoCrneaoBaTenbHOCTH,
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T.e. kKombuHaums amuHo-Ciz-ankun oTHocuTcs Kk Cq.7-ankuny, KOTOpbIM SABNSETCH
3aMeLeHHbIM aMWHO, WNK, Hanpumep, KoMmbuHauus apunankunreTepoLMKIoankus
OTHOCUTCA K reTepoLMKNoanknnbHOMy pagukany, KOTOPbI 3amMeLleH ankunom, KOTopbIn
B CBOIO OYepeb 3aMeLLeH apunomMm.

TepmuH “OCTaToK” OTHOCUTCA K aTOMy UNU rpynne XMMUYECKU CBA3aHHbIX aTOMOB,
KOTOpPble MPUCOEAMHEHbI K APYroMy aTtoMy WNU MOMEKyrne nocpeacTBOM OAHOW Wnn
fonee xMMMYecknx cesizen, obpasyss  Takmm oOpasom 4acTb Monekynbl. Hanpumep,
nepemenHble A, R', R? n R® B copmyne (I) OTHOCSTCS K oOCTaTkam, KOTOpble
NPUCOeANHEHbI K S4PpY CTPYKTYPbI popmynbl (1) nocpeacTBOM KOBanEHTHOW CBSA3N.

Mpn ykasaHuM yucna 3amectutenen, TepmuH "ogumH nnmn Gonee" obo3HavaeT
AMNanasoH OT OAHOro 3amecTuTens, 40 MakCUMaribHO BO3MOXHOIO 4uMcna 3ameLleHus,
T.. 3amMeHy OJHOro aroma BOAOPOAa A0 3ameHbl BCEX aToMOB BoAopoda Ha
3amecTuTenu.

TepMyH "BO3MOXHBIN" MM  "BO3MOXHO" O3Ha4aeT, 4YTO OMNUCaHHble Janee
cobbITna nnn obCToATENBLCTBA, MOTYT, HO HEe 06A3aTenbHO AOMKHbI MPUCYTCTBOBATb, U
YTO ONUCaHWE BKMYaEeT criyyam, korga cobbiTvs unu obCToaTenbLCTBa NPUCYTCTBYIOT U
cryyau, B KOTOPbIX 3TO HE TakK

TepmuH “3amectutens’ 0603Ha4YaeT aTtoM Unu rpynny atomMoB, 3aMEHSIOLLNX
aToOM BOJOPOAA Ha POAUTENLCKON MONEKyne.

TepMyH "3amelleHHbIN" O3Ha4yaeT, YTO YKasaHHas rpynna HeceT OAWH Wnn
HeCckonbko 3amectutenen. Ecnm kakas-nnbo rpynna MOXET HECTU HECKONbKO
3amecTutenen u npeanoXeHbl pasHble BO3MOXHbIE 3aMeCcTUTENW, 3amMecTUTEnu
BblOpaHbl HE3aBUCUMO U HE AOMKHbI OblTb OAWHAKOBbIMW. TEPMUH "He3amelleHHbIn"
O3HayaeT, 4YTO YyKasaHHas rpynna He HeceT 3amecTutenen. TepMuH "BO3MOXHO
3aMeLleHHbIN" O3HayaeT, uYTO YyKasaHHas rpynna sBNSETCA He3aMELUEHHON unun
3ameleHa ogHuMm unu Bonee 3amecTUTens My, HE3aBUCUMO BbIOPaHHBIMU M3 TrPYNMbI
BO3MOXHbIX 3amecTtutenen. lNpn ykasaHum uncna 3amectuteneun, TEPMUH "OAUH mnn
fonee" oO3HayaeT OT OAHOro 3aMecTuUTeEns A0 MaKCUMaribHO BO3MOXHOrO 4ucna
3amelyeHnsi, T.e. OT 3aMeHbl OAHOro aroma BOAOPOAa [AO 3aMeHbl BCEeX aToOMOB
BOAOPOAA Ha 3amMeCcTUTENMN.

TepMuHbl "coeauHeHne (COeANHEHNs) AaHHOMO M30BPETEHUs» N «COeqUHEHNE
(coefmHeHus) HacTodawero n3obpeTeHnsa» OTHOCATCHA K COEAUHEHUSM Kak packpbiTO B
HacTosawemM n3obpeTeHnn 1 ux crtepeomsomepam, TayTomepam, conbBatam U COMNSaM
(Hanpumep, hapmaleBTUYECKM NMPUEMEMbIM CONAM).

Korpa coeauHeHuss HacTosilero  u3obpeTeHuss  SBRAOTCA  TBEPAbIMMU,

KBaJ'IVICpVIU,VIpOBaHHOMy cneynanncTty nNOHATHO, YTO 3T COoeAVMHEHUA, N UX CONbBaTbl U
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COMW, MOryT CyLLEeCTBOBaTb B PasfuyHbIX TBEPAbIX POpMax, B YAaCTHOCTU PasfmYHbIX
KpUCTannmMyeckux Buax, Kaxabl U3 KOTOPbIX HAXOAUTCA B paMmkax obbema HacTosLero
N300pETEHNA N KOHKPETHBIX OPMYI.

TepmuH "thapmaueBTnyeckn npuemnemble conn" obo3HavyaeT conu, KOTopble He
ABNAIOTCA OUONOrMYECKN UNN UHbIM OBpasoM HexenaTenbHbiMK., PapmaueBTUYECKM
NpUeMnemMblE€ CONMM  BKMIOYaKOT  KUCMOTHO-aaAWTUBHbBIE COMM @ TakkKe OCHOBHO-
aaAVTUBHBIE CONU.

TepMmuH  "dapmaueBTUHYECKM  NPUEMIIEMasl  KUCMOTHO-agAuUTMBHasa  conb"
O3HayaeT Te apmMayeBTUYECKN MPUEMIIEMbIE COMW, KOTOpble oOBpasoBaHbl C
HEOpPraHM4YeCckMMM KUCNOTamn, TakMMWU Kak COnsHas kucnota, BpomMucToBOAOpOAHas
KMCNOTa, CepHas KMCroTa, a3oTHas KACNoTa, yrorbHasa kucnota, ocdopHas KUcnoTa, un
OpPraHNYecKMMn KUCnoTamu, BbiBpaHHbIMM U3 anudaTnyeckux, UuknoanmdaTnyeckux,
apomMaTUYeCcKux, apanudaTtnyeckmnx, reTepoLmKMIeckmnx, KapOoHOBbIX N CYNbGOHOBbIX
OpPraHNYeCcKnX KUCMNOT, TakUX Kak MypaBbUHAsS KUCNOTa, YKCYCHas KMCnoTa, NponMoHoBas
KACNOTa, [NMKONEeBas KWCMNOTA, [MIOKOHOBAs  KUCMOTa, MOMOYHAs  KUCNoTa,
NMMPOBUHOrpagHasa KUCnoTta, Laesenesas kucnorta, AbnoyHasa Kucnota, MarnewHosas
KACNOTa, ManevHoBasi KWUCMNOTa, SHTapHas KucnoTta, ymapoBas KuCNoTa, BUHHaA
KACNOTa, FNMMOHHasa KWUCNOTa, acnaparMHoBas KUcnoTa, ackopbuHoBas KUCrnoTa,
rMyTamMHOBas KWUCMOTa, aHTpaHunoBas kucnota, OeH3oMHaa KucnoTa, KopudHas
KACNOTa, MuHAanbHas kucnota, 3mOoHoBas KucnoTta, (EHUNYKCYyCHas KUCrnoTa,
MEeTaHCynbOHOBAsA KWUCMNOTa, I3TaHCYNb(OHOBAsA KWCNOTa, M-TONyoncynbOHOBas
KMcnoTta v canuyunosas Kucnora.

TepmuH "tbapmaueBTUYECKN NMPUEMIIEMbIE OCHOBHO-aAANTUBHAA CONnb" O3Ha4aeT
Te hapmayeBTUYECKM NPUEMIIEMbIE COMKU, KOTOpble 0Opa3soBaHbl C OPraHUYECKUM Unn
HeopraHM4YeckMMm OCHOBaHMEM. [1pyMepbl NPUEMMEMbIX HEOPraHUYECKUX OCHOBaHWUW,
BKMIOYAOT COMW HaTpusi, Kanusi, aMMOHUS, KanbLWsi, MarHus, >xenesa, YuHkKa, Meaw,
MapradHya v anomuHus. Conu, nonyyYeHHble M3 apMaueBTUYECKM MNPUEMMEMbIX
OPraHNYECKNX HETOKCUMYHbIX OCHOBaHWW BKIIOYAKOT COMU MNEPBMUYHbIX, BTOPUYHBIX W
TPETUYHBbIX aMVHOB, 3aMELLEHHbIX aMUHOB, BKMOYAsA NPUPOAHbIE 3aMELLEHHbIE aMUHBI,
LUUKINYECKMX aMWMHOB U OCHOBHbIX MOHOOBOMEHHbBIX CMOM, TakuxX Kak M30onponuramuH-,
TPUMETUNAMWH-, AUSTUMAMUH-, TPUITUNAMUH-, TPUNPONUNAMUH-, 3TaHONaMuH-, 2 —
ANSTUNAMUHOSTAHOM-,  TPUMETaMWH-,  AULUUKIOreKCUnamuH-, fnU3nMH-,  apruHUH-,
TMCTUAWH-, KOMEWH-, npoKaunH-, ruapabamuH-, XonuH-, 6eTavH-, 3TUNEeHANaMUH-,
FNIOKO3aMUH-, METUNTIIIOKaMUH-, TEOBPOMUH-, MNYpPWH-, NUNEepasuH-, nunepuauH-, N-

STnnnnepuanH-, 1 nonMamMmmHoOBbI€ CMOJIbI.
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Crepeoxumumyeckne onpegeneHns n ycrnosHble 0O03HaYeHUs, UCMOMb3yemble
3aecb, kak npasuno, coorsetctByoT S. P. Parker, Ed., McGraw-Hill Dictionary of
Chemical Terms (1984) McGraw-Hill Book Company, New York; and Eliel, E. and Wilen,
S., “Stereochemistry of Organic Compounds”, John Wiley & Sons, Inc., New York, 1994,
Mpyn onucaHum OMTUYECKN aKTMBHOrO coeauHeHus npedukcsl D m L unm R u S,
NCNonb3yTcs AnNa 0603HaYeHNsa abConTHON KOHMUIrypaymm Monekynbl OTHOCUTENbHO
€e XxupanbHOro ueHtpa (oB). 3amecTutenn, npUCOeAMHEHHbIE K paccMaTpuBaeMomy
XUpanbHOMY LIEHTPY PaHXMpPYKOTCS B cooTBETCTBMM € Sequence Rule of Cahn, Ingold n
Prelog. (Cahn et al. Angew. Chem. Inter. Edit. 1966, 5, 385; errata 511).Mpedukcbl D n L
unm (+) u (-) wucnonb3yroTca ana o0003HayYeHWs 3Haka BpaweHUs MroCKOCTU
NONSIPU3OBAHHOrO CBETA COeAMHEHMEM, npudem (-) unu L obo3HavaeT, 4To coeguHeHue
anaetca nesospawarowum. CoeguHeHne ¢ npedukcom (+) unu D  asngaetca
npasoBpaLlaoLLmM.

TepMyH “XvpanbHblA LEHTP” O3Ha4YaeT aToM Yrneposa, CBSA3aHHbIA C YETbIPbMS
HEOAMHAKOBbIMW  3aMeCTUTENSMW. TepMunH  “XmpanbHblA”  O3Ha4YaeT ChnoCOOHOCTL
HEeHanoOXeHMs1 Ha 3epkarnbHoe OTOOpaKeHne, XOTA TEPMUH “axmpanbHblil® OTHOCUTCH K
BOMIOLLEHNSM, KOTOpblE SABMAIOTCA HanoOXMMbIMW Ha CBOE 3epKarbHOe M3obpakeHue.
XuvpanbHble MOMEKynbl ABMSIOTCA ONTMYECKM akTUBHbIMKW, T.€. OHW obnajaioT
CNocoBHOCTLIO BpaLLlaTh MNMOCKOCTb NONAPM3OBAHHOMO CBETA.

CoeguHeHna HacTosAwero un3obpeTeHns MOryT WMETb OAWH WU HECKOMbKO
XvpanbHbIX LEHTPOB U MOryT CyLeCcTBOBaTb B (hOPME ONTUYECKN YNCTbIX 3HAHTUOMEPOB,
CMEeCeN 3HaHTUOMEPOB, TakMxX Kak, Hanpumep, pauematbl, ONTUYECKU YUCTble
ANaCTEepeon3omMepbl, CMECU AMacTEPEOoN3OMEPOB, AMNACTEPEOU3OMEPHbIX palemMaToB
UNn CMecen AMnacTepeonsOMeEpHbIX pauemaToB. B cnyyae, korga XxupanbHbl LEHTP
NPUCYTCTBYET B XUMWUYECKOW CTPYKTYpe, npeanonaraeTcsi, YTo BCE CTEPEOM3OMEPbI,
CBSI3a@HHbIE C 3TUM XMparbHbIM LLEHTPOM, OXBAaTbIBAOTCHA HACTOALLMM N300pETEHNEM.

TepMuHbI “rano”, “ranoreH”, n “ranng” UCNonb3ylTCHa B HACTosALWEM n300peTeHnmn
B3aMMo3amMeHsiemo 1 obosHadvarT dTop, xnop, 6pom, nnu noa. OAHUM KOHKPETHBIM
NPUMEPOM ranoreHa siBnsetcsa oTop.

TepmuH "ankun" oO3Ha4aeT OLHOBANEHTHYHD IMHEWHYID WNU PasBETBIIEHHYHO
HaCbILLEHHYIO YrneBoAOPOAHYIO rpynny, coaepxawyto ot 1 4o 12 atomos yrnepoga. B
4yacTHbIX BoOMnoweHusx ankun obnagaet or 1 go 7 atomamu yrnepoga, n B bonee
KOHKPETHbIX BonnoweHusx ot 1 go 4 atomamu yrnepoga. lNpumepsbl ankuna BkroyaoT
METWM, 3TUM, nponun, usonponun, H-6ytun, nso-6ytun, BTOp-OyTMn nnu TpeT-OyTmn.

KOHerTHbIMVI npumMmepamMm ankumna asnAaArnTCAa MeTun n 3Tun.
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TepmuH "ranoankun” o3HavaeT ankurbHy rpynny, rae no MeHbLen Mepe OauH
M3 aToMOB BOAOPOAA arkunbHOW rpynnbl 3amMEeHEH OAMHaKOBbIMU UMW PasfvUyHbIMU
aTomMamu ranoreHa, B 4aCcTHOCTM artomamu dotopa. [pumepbl ranoreHankuna BKNioYaroT
MOHOTOP-, AUPTOP- UnNKM TpudTOPMETUN, 3TWN WMnKM nponun, Hanpumep, 3,3,3-
TpudbTopnponun, 2-gTopaTtun, 2,2,2-Tpudtopatun, dpropmeTun nnm TpuddTopMeTUn U
T.N.. TepmuH "nepranoankun” osHa4yaeT ankurbHyl rpynny, B KOTOPOW BCE aToOMbl
BOAOPOAA ankunbHOW rPYNnbl 3aMEHEHbl OAWHaKOBbIMWA WMAW pPasHbIMX  aToMamm
ranoreHa.

TepMuH “OuUymknnyeckas Konbuesas cuctema” obosHaqaeT gBa Konbua, KoTopble
KOHAEHCMPOBaHbl APYr C APYroM NocpeacTBOM obLlen OguHapHOW UNu 4BOVHOM CBA3U
(aHHenupoBaHHas Buynknnyeckas cuctema), Yepes NocnefoBaTenbHOCTb M3 TPEX Unu
B6onee obwmx aTomMoB (MOCTMKOBObIE BULMKINYECKNE KONbLEBbIE CUCTEMbI) UM Yepes
oagvH ofwmn atom (cnmpobuumknuyeckas kombueBasi cuctema). buymknnueckue
CUCTEMbI MOTYT ObITb HaCbIWEHHbIMW, YaCTUYHO HEHACLILEHHbIMW, HEHACLILEHHbIMN
unu apomarmdeckumn.  buuuknuueckue KonbLeEBble CUCTEMbI  MOTYT COAEpXKaTb
retepoaTomsl, BbibpaHHble 3 N, O n S.

TepMmuH "umknoankmn" o3Ha4yaer OAHOBAarEeHTHYH HaCbILLEHHYO
MOHOLMKINYECKYIO NN BULUKINYECKYIO YrNeBOAOPOAHYIO rpynny u3 ot 3 go 10 aTomoB
yrnepoaa B KonbLe. B 4acTHbIX BOMMOLEHUSAX LUKNOANKUN O3HayaeT OfHOBaneHTHYHO
HaCbILLEHHYIO MOHOLMKIMYECKYIO YrNeBOAOPOAHYIO rpynny u3 oT 3 A0 8 KomnbLeBbIX
aTomMoB yrnepoga. buuyuknuyeckas osHavaeTr - COCTOSAWMM U3 ABYX HAaCbIWEHHbIX
kapboumKnoB, UMelwmMx oauMH mnn Gonee obwmx artomoB yrnepoga. B uvacTHocTw,
UUKNoankurnbHble  rpynnbl  NpeactaBnaoT  cobon  MOHouuknmnyeckmne.  [pumepsbl
MOHOLUMKINYECKMX  LUMKNOAnKunoB  BKMOYaOT  LMKNONponwun, yukno®yTtaHun,
UWKNONEHTUN,  uuKnorekcun  vunun  uuknorentun.  lpumepammn  BMLMKNIMYECKMX
yuknoankunos  sensitotea  6uumkno[2.2.1JrentaHun unu - 6uyukno[2.2.2]okTaHun.
KOHKpETHBIM NPUMEPOM LUKroankmuna aBnseTca LUKNonponun.

TepmuH "retepouyuknoankun” o603HaA4YaeT OAHOBANEHTHYK HACBILEHHYI Wnn
YaCTUYHO HEHACBIWEHHYKD MOHO-, BU- MNM TPULUKNNYECKYIO KONbLIEBYIO CUCTEMY,
cogepxawyro ot 3 A0 9 KOMbLEBbIX aroMOB, BKMIOYAKOWMUX OAWH, ABa WU TPU
KonbLEBbIX retepoaroma, BbibpaHHbiXx U3 N, O n S, a octanbHble KOMbLEBbIE aTOMbI
ABNAOTCA yrnepogoMm. B 4acTHbIX BOMNOLWEHMAX reTepouUMKnoankun npescTaBnseT
cob0on O4HOBANEHTHYI HACbILEHHYIO MOHOLIMKIMYECKYIO KOMbLIEBYIO cUCTeMy n3 4 - 7
KOMbLEBbIX arOMOB, COAEPXallylo OAMH, ABa WNU TPU KOMbLEBbIX reTepoaToma,
BbiOpaHHbiX M3 N, O n S, a ocranbHble KOMbLUEBble aToOMbl ABMASIOTCS YrNepogoM.

MNpyMepaMn  MOHOUMKIUYECKUX  HACbILWEHHbIX  FeTepoLMKIOoankunoB  sIBMSIOTCS
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a3NPUANHWI, OKCUPaHWI, a3eTUANHWUI, OKCETaHUN, NUPPONUANHWI, TeTparngpodypaHun,
TeTparnapo-TUeHun, NMpasonManH1n, NMNZa3oNUANHUI, OKCa3onuaNHUnM,
N30KCa30nMUANHWA, TMas3onNMANHUN, nMNepUANHUN, TeTparngponupanun,
TeTparngpoTnonnpaHnn, nunepasuHun, mopdonuiHun, 1,1-4MoKco-TMOMOPdONnNH-4-mn,

asenaHun, auasenadHuna, romonunepasnHnn nnnm  okcasenaHwun. Mprmepamu

BMUMKNUYECKMX HaCbILLEHHbIX reTepoLMKnoankmnnoB ABNATCSH 8-asza-
ouunkno[3.2.1]oktnn, XVUHYKNUANHAR, 8-okca-3-asa-ounyunkno[3.2.1]oktun, 9-
azabuynkno[3.3.1]HoHun, 3-okca-9-a3abumymkno[3.3.1]JHoHuMn, unm 3-Tna-9-

a3abuynkno[3.3.1]JHoHun. Mpumepamm YaCTUYHO HEHACbIWEHHbIX FeTEPOLMKITIOanknnoB
ABNAOTCA  Aurngpoddypun,  UMUAAsONWHWM,  AUrMAPO-OKCasonwun,  TeTparugpo-
MMPUAVHUN UK aurngponupanun. KoHKpEeTHbIMM npumMepamun reTepoLunKnoankunos
asnaltca 1,4  auasenaHun, rekcarnaponmppono[1,2alnupasvHnn, nunepuanHun,
nMnepawmHin 1 NUPPONUANHUN. bonee KOHKPETHbIMU NpUMepaMn reTepoymknoankmna
SABNAOTCA rekcarnaponnpporno[1,2ajnupasmHnn 1 nunepasuHun.

TepmuH "N-retepoumknoankmn” ob03Ha4YaeT reTepouUMKNOanKUnbHbIA pagukarn,
cojepXawmun no KpavHen Mepe OAMH KONMbLUEBOW artoM asota U A€  TOYKU
NPUCOEANHEHUSA TEeTEePOLMKIIOanknunbHOro pagukana K OCTanbHOW YacTu MONeEeKynbl
NMPOXOASAT Yepe3  KOnbLEeBOW atom asota. KoHkpeTHbiMM npumepamu  N-
reTepouuknoankuna asnatca 1,4-gnasenanun, rekcarmaponuppono[1,2-a] nupasnHun,
NUNEPUAVHUN, NUNEPa3UHUN U NUPPONUAMHUN. Bonee KOHKpeTHbIMM npumepamu N-
reTepoyuknoankmna aBnaTCca rekcarguponuppono[1,2-al nMpasnHun n nunepasuHun.

TepMuH "OCHOBHOCTbL" MO OTHOLLEHWIO K COE4UHEHNIO, BbIPAXKAETCA B HACTOSALLEM
n3obpeteHnn B BUAE OTPULATENBHOrO AeKafHO-LaroBbiM NOrapuPmom KOHCTaHTbI
KMCNOTHOCTW COMpsiXKeHHOM kncnotbl (pKa = -log Ka). Yem Gonblue pKa conpsikeHHOn
KMCNOTbI, TEM CunbHee ocHoBaHue (pKa + PKB = 14). B HacTosiLeM n3ob6peTeHumn atom
unn pyHKUynoHanbHas rpynna obosHa4yaeTcs "OCHOBHOW", €Criv OHa MOXET MPUHUMAaTb
MPOTOH W, €CnNn paccuntaHHaa pKa conpsKeHHOW KWUCMOTbl COCTaBMsieT MO MEHbLUEN
Mepe 7, B YaCTHOCTU, ecnn paccymtaHHas pKa conpsyKeHHOW KUCMOTbl COCTaBnseT Mo
MeHbLUen mepe 7,8 , 6onee KOHKPETHO, ecnn paccunTaHHast pKa conpsiKeHHOM KNCTOTbI
COCTaBNsAEeT, N0 MeHbllen Mmepe, 8. 3HadeHua pKa Obinn paccumtadbl in silico, kak
onucaHo y F. . Milletti et al., J. Chem. Inf. Model (2007) 47:2172-2181.

TepmyH “ankuneH” oO003Ha4YaeT nNUHEWHYK HAaCbIWEHHYK ABYXBAIEHTHYHO
yrneBoAOpPOAHYIO rpynny 13 1 - 7 atoMoB yrrnepoga Unn passeTBIEHHYIO HACBILLEHHYIO
ABYXBalEHTHYIO YrNeBOAOPOAHYIO rpynny M3 3 - 7 aromoB yrnepoga. [lpuvmepsi

ankKMneHoBbIX rpynn BKAKYalT MeTUNneH, J3TUNneH, npPonuneH, 2-MeTVIJ'II'IpOI'IVIJ'IeH,
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B6yTuneH, 2-aTunbyTuneH, NeHTUneH, rekcuneH. KOHKPEeTHbIMU npumepamn ankuneHa
ABNAOTCA 3TUMNEH, NPONUIEH, U ByTUNEH.

TepmuH "amuHo" obosHavaet rpynny doopmynbl -NR'R ", rae R' n R" HesaBucumo
NpeAcTaBnsioT CO60N BOAOPOA, ankun, ankokcu, LMKNOankun, reTepoumkrnoankun, apun,
reTepoapun unn kak 3gecb onucaHo. B kadectBe anbtepHatusbl, R' n R" Bmecte ¢
aTOMOM asoTa, K KOTOPOMY OHM  MPUCOEAMHEHbl, MOryT  obpasoBbiBaTb
retepouuknoankun. TepMuH "nepBuYHbIA aMmuHo" o603Ha4YaeT rpynny, B KOTOPOM Kak R',
Tak n R’ npeacraenaioT cobon BOAOpoh. TepMUH "BTOPUYHBLIA amMUHO" OoBO3HavaeT
rpynny, B kotopon R' npeacrasnset cobon Bogopos, a R" npeacrasnsaet cobon rpynny,
OTNNYHYIO OT BOAOPOAA. TEPMUH "TPETMHHBIN aMUHO" O3HA4YaeT rpynny, B KOTopoun obe
rpynnel R' n R” He aBnawTcsa BoA0poAOM. KOHKPETHBIMA BTOPUYHBIMU U TPETUYHBIMMU
amMMHamMu SABMASIOTCS METUNAMUH, 3TUNAMWH, NPONUNAMUH, N30NPONUNaMNH, (PEHUNAMUH,
B6eH3unamMuH JUMeTUNamMuH, 4NITUNAMUH, ZUNPONUIAMUH U UA30NPONUIAMUH.

TepMuH “akTUBHbLIN hapMaLeBTUYECKNA MHIpeaneHT” (unn “API”) o3Havaet
COeAMHEHNE NN MONeKyny B dhapmMaLeBTUYECKON KOMNO3nLUun, kotopas obnagaet
KOHKPETHON BMONOrnM4Yeckon akTUBHOCTLIO.

TepmuHbl “cbapmaneBTnyeckass komnosmumst” n “cbapmaugesTnyeckmi npenapat’
(vnn “npenapat”’) NPUMEHAIOTCS B3aMMO3aMeHAEMO N 0603HaYalT CMECb U pacTeop,
coaepxawymm TepaneBTUYECKN apdekTmBHOE KONnyecTso aKTUBHOrO
dapmaleBTUYECKOro UWHrpejueHTa BMecTe C  apmaueBTUYEeCKU npuemMnemMbiMu
3KCUMMMEHTaMn  ANA  BBEAEHMA  MMEKonuTalowemy,  Hanpumep  YernoBeky,
HY>KAaloLLEMYCS B 3TOM.

TepmunH  "dbapmaueBTuyeckn npuemnembin” ob03Ha4YaeT  XapakTEPUCTUKY
mMaTtepuana, KOTOpblM SBMNSAETCS MNOMNE3HbIM ANA  MNOonyvYeHus apmalyeBTU4EeCKon
KOMMO3ULMK, KOTOPbIN, Kak npaBuno, 6e3onacHblA, HETOKCUYHLIW, U HU B OMONOrMYECKoMm,
HN B Kakom-nnbo LPpYrom nnaHe HexenatenbHbi U NpUuemMnemMbin ANs BETEPUMHapuUn, a
TaKke B apmMayeBTmKe NS YenoBeka.

TepMuHbl "thapmaueBTUYECKM MPUEMNEMbIN 3KCUMNNEHT", “cbapmaneBTU4eckm
NPUEeMNEMbIA HOCUTENL” N “TepaneBTUHMECKM WHEPTHbIA 3KCUUNUEHT” MOryT ObiTb
NCMonb30BaHbl B3aMMO3aMEHAEMO N O3HaYaloT Nobon hapmMmaleBTUHECKN NMPUEMMNEMbIN
WHrpeaneHT B hapMaueBTMHECKOW KOMMO3MUuK, He obnajarowun TepaneBTUHECKOW
aKTUBHOCTBID M  HETOKCUYHBbIA Ana  cybbekrta, KOTOPOMY BBOAMWTCH, TakoW Kak
paspbIXMTENKY, CBA3YKOLWME BELWEeCTBa, HanonHutenu, pacrtesoputenn, OydepHblie
areHTbl, W30TOHUYECKME areHTbl, CTabunmnsaTopbl, aHTUOKCUAAHTbI, MOBEPXHOCTHO-
aKTVBHble  BewjecTBa, HocuTenu, pasbasutenn wnNM  CMa3oYHblE  CPEACTBA,

MCMonb3yemMble B NPUroTOBNEHNM hapMaLeBTUHECKNX NPOAYKTOB.
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TepMuHbl "MHAMBKUA" UNK "cyObekT" OTHOCATCS K MNEKonUTatoLeEMy.
MnekonutaroLme BKroYaroT, 6€3 orpaHnyeHns, JOMaLLHUX XUBOTHbIX (Hanpumep,
KOPOBbI, OBLbl, KOLLKKW, cobaku 1 rnowaaun), npumartos (Hanpumep, nogen n npumartos,
OTNWYHBIX OT YENoBeKa, Takmx kak 06e3bsiH), KPOMNMKOB M FPbI3YHOB (HANpUMep, MbILLEN
N KpbIC). B HEKOTOPbIX BONMOLLEHNSIX, UHANBUL NN CYOBEKT ABNAETCS YENOBEKOM.

TepMmuH "TepaneBTuyeckn 3PdeKTUBHOE KONMMYECTBO" O3Ha4YaeT KONMUYEeCTBO
COEAVHEHUSS UM MOMEKYSbl MO HacTosAWweMy M300pPETEeHUIO, KOTOPOE Npu BBEAEHUM
cybbekty, (i) neuMT mnm npepoTBpallaeT KOHKpeTHoe 3aboneBaHue, COCTOSIHME Unun
paccTponcTso, (ii), cMardaeT, ynydwaeT Unu ycTpaHsieT oguH unn 6onee CUMNTOMOB
KOHKpPETHOro 3abonesaHunsi, COCTOSIHUSI UM paccTponcTsa, unu (iii) npegoTepalaeT nnm
3ajepuBaeT Havano ofgHoro unm 6onee CUMNTOMOB KOHKPETHOro 3abonesaHus,
COCTOSIHUA  UNM  pPacCTPOWCTBA,  OMNUCaHHbIX B  HacTosAWweM  u3obpeTeHuu.
TepaneBTnyeckn 3hdekTuBHOE KONMYEeCTBO OyAEeT BapbMpOBaTLCA B 3aBMCUMOCTU OT
COEAVHEHUs!, COCTOAHUS 3aboneBaHusl, KOTOpPOe nevar, TSKECTU WK NeYeHusa npu
3abonesaHnn, BoO3pacta U OTHOCUTENBHOrO 340pOBbA cybbekta, NyTM N POPMbI
BBEAEHUA, MHEHMS Nevallero Unm BEeTEPMHapHOro Bpava, u Apyrux gakTopos.

TepMmynH  “neunTts” unn  “nevyeHne” OONE3HEHHOro COCTOSIHUSI  BKITHOYaeT
nHrmbnposaHme OONE3HEHHOr0  COCTOAHMSA, T.€. MPUOCTAHOBMNEHME  Pa3BUTUA
BOONe3HEeHHOro COCTOSHUSA UMW  €ro  KNMUHUYECKUX CUMMATOMOB, wnn obneryeHue
OOMNEe3HEHHOro COCTOSHUS, T.€. Hannume BPEMEHHOW WNU MNOCTOSHHOW perpeccum
60Ne3HEeHHOro COCTOSIHMSA UMW €ro KMMHNYECKNX CUMNTOMOB.

TepmuH  “cnuHanbHas MblwedHas aTtpodusa” (mnu  SMA)  oTHoCUTCa K
3aboneBaHunIo, BbI3BAHHOMY MHaKTUBUPYIOLLEN MyTauymen mnu geneuyunen B reHe SMINT
Ha o6enx xpomocomax, NPUBOASALLMM K noTepe PyHKumn reHa SMN1.

CyMNTOMbI CNUHANBbHON MbILLEYHOW aTpomM BKIHOYAKOT MbIWEYHY cnabocTb,
HU3KAA MbILLEYHbIA TOHYC, cnabbii KpuKk, cnabbli kawenb, BANOCTb UMM TEHAEHUMIO K
NageHnto, 3aTpyaHEeHWe Mnpu COCaHUN WU [NOTaHuK, 3aTpygHEeHMe C  AbIXaHUeM,
HaKOMMEHNe cekpeTa B NErknx WM ropne, oxXartble Kynaku C MOTHOW PYKOW,
TpeneTaHne/apoxaHne N3blka, 4acTO HAaKMOH ronoBbl B OAHY CTOPOHY, Aaxe B
NONOXeHUM nexa, obbl4HO Horm 6onee cnabble, YEM PYKM, HOMM YacTO MpUMHMMaoLWme
NonoXeHne "narywadbnx HoOXek", 3aTpygHeHUA C  KOPMIEHWEM, MOBbILLUEHHYIO
BOCMPUMMYMBOCTb K MHAEKUMAM AbIXaTeNbHbIX MYTEW, BAMOCTb KULLEYHWUKA/MOYEBOrO
ny3bIps, Maccy Tena HWKe HOPMbI, HECNOCOBHOCTL cngeTb 6€3 NOCTOPOHHEN MOMOLLN,
HeCnocobHOCTb XOAUTb, HECMOCOOHOCTb MNON3arb, W TUNOTOHWUIO, apedneKkcuro W
MHOXECTBEHHbIE BPOXAEHHbIE KOHTPAaKTYpbl (apTporpvnos), CBA3aHHblE C MNOTEpen

KNeTOoK NepeAHWI pora CMHHOIro Mo3ra.
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TepMuH “neyeHne cnuHanbHOW MbleyHon atpodum (SMA)” unu “nedntb
CNUHanbHYO MbleyHyo atpoduio (SMA)” BknovaeT oamH nnu onee u3 cnegyoLmx
apdpektoB: () CHWXKEHMIO UM OBMErYeHntd TSXKECTU CrMHaNbHOW  MbILLEYHOWN
atpocum; (i) OTKNagblBaHNKO Hadvana CnuHanbHOW MblwevyHon atpodum; (i)
3aMeaneHNIO PasBUTUSA CNIUHANBHOW MbIEYHOW aTpodum; (iv) YMEHbLUEHMIO YacTOThbl
rocnutanmsauyumn cybbekTa; (V) CHWKEHUIO NPOAOIMKUTENBHOCTM  rocnuTanusagum
cybbekTa; (Vi) yBENMUYEHNIO BbDKMBAEMOCTU CYObekTa; (Vi) YNydLLEHMIO Ka4yeCTBa XKU3HU
cybbekTa; (viil) YMEHbLLUEHUIO YnCna CUMMITOMOB, CBA3aHHbLIX CO CMMHANbHOW MbILLEYHOW
atpoduent; (iX) CHUKEHNIO NN OBNErYEeHNIO TAKECTU cumMnToma (cumnTomos),
CBSI3@HHOMO  CO  CMNUHanbHON MbILLEYHOM atpodchuen; (X)  yMEHbLUEHMIO
NPOAOIMKUTENBHOCTN CUMMNTOMA, CBA3AHHOrO CO CMMHAaNbHOM MblLLEeYHOW aTtpoduent; (xi)
NPeAOoTBPALLEHNIO peuuanuea CUMMTOMA, CBS3AHHOMO CO CMNUHANBHOW MbILLEYHOWN
aTpodumen; (xii) 3amegneHnio pasBUTUS UMM Havana CMMATOMa CMUHAaNbHON MbILLEYHOW
atpodum nwunun (Xii) 3amegneHno passBUTUS CUMMNTOMA, CBSI3AHHOMO CO CMMHAaNbHOW
MbILLEYHOW aTpodmen.

Bonee koHkpeTHO TepMuH “neyeHne SMA” o3HavaeT oauH wunu Gonee u3
cneayowmx dnaronpustHbiX 3hekToB: (i) YMEHbLUEHNIO NOTEPU MbILIEYHOW cunbl; (ii)
YBEMUYEHNIO MbILLIEYHON cunbl; (iii) yMeHbLeHNo aTtpodmm mMbiwy; (iv) YMEHbLUEHWIO
noTepu ABuratensHoOn yHKUMY, (V) YBENUYEHUIO KONNYECTBA ABUraTenbHbIX HENPOHOB;
(vii) CHWXKeHMIO noTepb ABUratenbHbIX HeWpoHosB; (viii) 3awure SMN-geduyUTHBIX
ABUraTenbHbIX HEMPOHOB OT AereHepauuu; (iX) yBenuUeHuo apuratenbHon MYHKUUK; (X)
YBEMNUYEHMIO PYHKLIMN NETKNX U/UNK (Xi) CHKEHUIO NOTEPU PYHKLUKU NETKUX.

Bonee noapobHOo, TepmumH “neunte SMA” OTHOCUTCA K (PYHKLMOHANbHOW
CMOCOBHOCTM UM COXPaHEHWNIO PYHKLMOHANbHOW CNOCOOHOCTU MnageHuy nnu pebeHky
SICENbHOrO0 BO3pacTa, cuaeTb 0e3 MNOCTOPOHHEN nNOMOLM, MnageHuy, pebeHky
SICENbHOro BO3pacTa, pebeHKy UM B3POCNOMY 4YenoBeKky CToATb 0e3 MOCTOpPOHHEN
nomoLyun, xoautb 6e3 NoCTopoHHEN nomoLn, 6erate 6e3 NOCTOPOHHEN MOMOLUM, AblLLaTb
6e3 NOCTOPOHHEN MoMmoLyK, 3acbinatb 06e3 NOCTOPOHHEW noMOoWM wunu rnotath 6e3
NMOCTOPOHHEN NOMOLLU.

TepmuH "BenuuuHa ECis5c AN npoayympoBaHMs NOMHOPasMEPHOro MWHUreHa
SMN2 mPHK" (unn “ECqsx MUHUreR”) onpeaenseTcs Kak KOHLUEHTpauus UCMbITyeMOro
COEAVHEHUs, MpPU  KOTOPOM MPOUCXOAUT 3IPDEKTUBHOE YBENUYEHME KONMUYECTBa
nonHopasmepHon SMN2 mMPHK muHureHa ao yposHs B 1,5 pasa Bblle, YEM YPOBEHb B
kneTkax, obpaboTaHHbIX HOCUTENEM.

TepmuH "Benunuuna EC; 5, ans akcnpeccum 6enka Smn" (unn “EC4 5, SMN 6enok”

) onpeaensieTcs Kak KOHUEHTpauus WCMbITYEMOro COeAWMHEHWs, Npu  KOTOPOWN



10

15

20

25

-15-

npovcxoaut  apdeKkTMBHOE  npoayuupoBaHue  konuvectea Oenka Smn B
punbpobnacTHbIX KNeTkax nayueHTta, CTpajaroLwero CnmHanbHOM MbILLEYHOW aTpodnen,
B 1,5 pa3a Bbiwe, 4em npogyumpyeTcs B krneTkax, obpaboTaHHbIX HOCUTENEM

Boree noapoGHO, HacTosllee W300peTeHne OTHOCUTCA K COEAUHEHMSIM

dopmynbl (1)

A
(0
roe
R’ npeacrasnseT cobon sogopos unm C, -ankum,
R? npeacraesnseT cobon sogopos, umaHo, C.z-ankun, Cq.,-ranoankmn nnu
Cs.s-UMKnoankun;
R® npeacrasnseT cobon sogopos, Ci.7-ankmn, nnum Cs.g-UMKNoankun;
A npeactasnsetr cobon N-retepouuknoankun unm NR™R™, rpe N-

reTepouUUnKoankun cogepXuT 1 nnu 2 KonbLUeBbIX atoMa a3oTa U BO3MOXHO 3amelleH 1,
2, 3unn 4 3amectutensmu, BbibpaHHbIMK n3 R':

R'? npeacraenseTr cobor rerepoumknoankun cogepxawmun 1 KonbLesown
aToMm asoTa, rae reTepouUnKnoanknn BO3MOXHO 3amelleH 1, 2, 3 unn 4 3amectutensamu,
BbIGpaHHbIMK 13 R™;

R™  npepcraensiet coboi Bogopod, Ci.7-ankun unu Cs.s-LMKNOANKAIT;

R™  HesaBucumo BbiBpaH u3 Bogopoaa, Ci,-ankuna, amuHo, amuHo-Cii-
ankuna, C,g-LMKnoankuna u retepouuknoankuna mnu asa R'* Bmecte obpasyior Ci.o-
ankuneH;

npw ycnoBsum, 4To ecnn A npeacrasnseT cobon N-retepoumknoankun,
cofepalLLnii Tonbko 1 KonbLEBOW aToM a3oTa, Toraa no MeHbLLeln mepe oaunH R
3amecTuTenb npeacraensieT cobom ammHO Unn amuHo-C,_z-ankum,

N nx hapmMaleBTMHECKM NPUeMemMble COMK.

KOHKpETHbIMI BOMMOLLEHUSIMN HACTOSLLErO N3obpeTeHnsa SBnanTCs COeAUHEHUS
dopmynebl (1) n nx bapmaueBTUYECKU NPUEMIIEMbIE CONMN.

Kpome Toro, HeobxoaMmo NOHMMATb, YTO KaxKaoe BOMMOLEHME, OTHOCSLEECH K

KOHKPeTHbIM 3HayeHmsm A, R’ R? unn R® kak 3gecb packpbito, MOryT ObiTb
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KOMBMHMPOBaHBI C NIOBbLIM APYrMM BOMMOLLEHNEeM, oTHocAmMES k apyrum A, R', R? nnu
R® kak 34ecb packpbITO.

KoHKkpeTHOe BONMOLLEHNE HacTOSALWEro M3006peTeHms OTHOCUTCS K COEAUHEHNSIM
dopmynel (1) rae

R' npeacrasnseT cobon Bogopos unu C,z-ankum,

R? npeacraenseT cobon Bogopod, umaHo, Ci,-ankmn, Cir,-ranoankun vmnm
Cs.g-UMKnoankun;

R® npeacrasnseT cobon sogopos, Ci.7-ankmn, nnu Cs.g-LUMKnoankun;

A npeacraenset cobon N-retepouuknoankun, cogepxawmi 1 wunum 2
KOnbLUEBLIX atoma asoTta, rae N-retepouuknoankun BO3MOXHO 3amelleH 1, 2, 3 vnn 4
3amecTuTensmu, Bbi6paHHbIMu 13 R';

R™  HesaBucumo BbiBpaH u3 Bogopoaa, Cir-ankuna, amuHo, amuHo-Ci.-
ankuna, Cse-LMKnoankuna u retepoyumknoankuna vnm asa R svecrte obpasytor Ci.o-
ankuneH;

npu ycnosun, 4tOo ecnn A npeacrasnser cobon N-reTepouumknoankun,
coepxalluii Tonbko 1 KOMbLIEBOW aToM a3oTa, Toraa no MeHbluei mepe oavH R™
3amecTuTenb npeacrasnsieT cobon ammHO Unn amuHo-C, z-ankum,

N MX hapmaleBTNHECKN MPUEMMNEMbIE COMMW.

YacTHoe BOMNOLEHNE HaCTOALWEro M300peTeHust OTHOCUTCS K COEAUHEHUSIM
cdopmynsl (1), rae R' npeacrasnset coboii C.-ankun, B YaCTHOCTW METUN.

UacTHoe BONNOLEHNE HACTOAWEro M3o00peTeHus OTHOCUTCS K COEAUHEHUSIM
dopmynbl (1), rae R? npeactaeBnsier coboit BoAopoA unuM Ciz-anmkun, B YaCTHOCTU
BOAOPOZ UMK METUN.

YacTHoe BOMMoOLeHNEe HacTosALero M3o0peTeHust OTHOCUTCS K COeUHEHUSIM
dopmynbl (1), rae R® npeactaesnser coboit Boaopoa unu Ciz-ankun, B YaCTHOCTU
BOAOPOA UK METUN.

YacTtHoe BOMMOLEHNE HACTOALLEro M300pEeTEHMSI OTHOCUTCSt K COELUHEHUSIM
dopmynbl (1), rae R'? npeacrasnset coboi NMNEPUMAVHUI BO3MOXHO 3aMeLLeHHbIN 1, 2,
31nu 4 samecTuTensMu, BbiBpaHHbIMM 13 R™.

YacTHoe BOMMOLEHNE HACTOALLEro M30OPETEHMSI OTHOCUTCS K COE4UHEHUSIM
dopmynbl (1), rae R™ npeactasnser cobon Bosopos unu Ciz-ankvn, B YaCTHOCTY
BOAOPOA UK METUN.

YacTHoe BOMMOLEHNE HACTOALEro M30OpPETEHMSI OTHOCUTCSt K COE4UHEHUSIM
dopmynsi (1), rae R™ Hesasncumo BbibpaH u3 C.,-ankvuna v reTepoLvknoankuna, unm

nBa R'* Bmecte obpasytoT Cy.7-ankuneH.
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YacTHoe BoOMnoweHne HacToAWero U3o0peTeHnss OTHOCUTCA K COELUHEHUSM
cdopmynbl (1), rae R™ HeszaBucumo BbIBpaH U3 MeTMna, 3Tuna v NUPPONUAVMHUNAE, UMK
nBa R'* BMecTe oBpasyioT aTuneH.

YacTHoe BONMMOLWEHNe HacToAWEero U3o0peTeHnss OTHOCUTCA K COEAUHEHUAM
dopmynbl (1), rae A npeacrasnsaet cobon HacCbIWEHHbIM MOHO- N Buyuknnyecknin N-
reTepouuknoankun, cogepxawmn 1 unm 2 atoma asota 1 BO3MOXHO 3aMeLLeHHbIn 1, 2,
3unu 4 samecTuTensMu, BoiBpaHHbIMM 13 R™.

YacTHoe BOMMOLWEHNE HACTOAWEro U300pPETEeHUss OTHOCUTCHA K COELUHEHMSM
cdopmynbl (1), rae N-retepouuknoankun B A unu retepouuknoankun B R'? kak sgech
onpeAeneHo, SBNAITCS 3aMeLLeHHbIMU 1 unn 2 3amecTuTensMm, BbibpaHHbIMM U3 R,

YacTHoe BonnowjeHne HacToawero U3o0pPETEeHNss OTHOCUTCA K COELUHEHMSM
dopmynebl (1), rae N-retepoumknoankun B A, Kak 34eCb OnpeAeneHo, AOMNONHUTENBHO
XapaKkTepusyeTCs TEM, YTO OAMH KOMNbLIEBOW aToM a3oTa ABSETCA OCHOBHbIM.

YacTHoe BOMMOLEHNEe HacTOSALEero U30OpeTeHUss OTHOCUTCH K COEAMHEHUSIM

RS N
R%AN/ .
x b
R> n
7 8
dopmynbl (1), rae A npeacrasnser  cobon R R unu
6
R R
4
R
N
7
R 3 N/‘
R [13
R .rae
X npeactasnset cobon N nnu CH;

R* npeacTasnseT cobol Bogopoa, Cq-ankun unm -(CH,)m-NR°R':

R® npeacrasnset cobon sBogopos nnm Cq_7-ankun,
R® npeacrasnseT cobon sogopos nnm C,_,-ankun,
R’ npeacrasnseTt cobon sogopos nnm C,_,-ankun,
RS npeacrasnseTt cobon sogopos nnm C,_,-ankun,

R® u R"® HeazaBmcuMo BbIBpaHb! M3 Bogopoaa, Ci.,-ankuna u Css-LMKIOanKuna;
R™ npeactasnseT cobon Bogopod, Ci.7-ankmn nnun Cs.g-LMKnoankun;

n npeacrtasnset cobon 0, 1 nunu 2;

m npeacrasnset cobon 0, 1, 2 unun 3;

nrm R* n R® BmecTe o6pasyior C..-ankuneH;
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nrm R* n R” BmecTe obpasyior Ci..-ankuneH;
nrm R® n R® BmecTe o6pasyior C,.7-ankuneH:;
nrm R® n R” BmecTe o6pasyior C..-ankuneH;
nnu R® n R® BmecTe obpasyiot Cy.,-ankunes;
urm R” n R® BmecTe o6pasyior C,.-ankuneH:;
nrm R’ n R® BmecTe o6pasyioT Ci..-ankuneH:;
nrm R® n R BmecTe 06pasyioT Co.7-ankuneH;

npy ycnosuu, YTo ecnu X npeactasnsieT coboit CH, Torga R* npeacrasnsier

co60oi -(CH,)m-NRR™: 1

npu ycnosuu, 4to ecnn X npegcraensiet cobon N, a R* npeacrasnsiet coboii -

(CH.)m-NR®R' | Toraa m npeacrasnsieT coboit 2 unu 3.

YacTHoe BonnoLeHne HacTosLLero n3obpeTeHnst OTHOCUTCS K COeAMHEHNSIM

RS ;
R%AN/ ;
x ]
R> n
. 77\ 8
dopmynel (1), rae A npeacrasnseTt cobon R R , roe

X npeactasnset cobon N nnu CH;

R* npeacTaenseT coboit Bogopoa, Cq.-ankun unm -(CH,)m-NR°R'™:
R® npeacrasnset cobon sogopos nnm C,_,-ankun,

R® npeacraesnsieT cobon sogopoa nnu Cq.,-ankun;

R’ npeacraesnseT cobon sogopoa nnu Cq.,-ankun;

R npeacrasnseT cobon Bogopos unm Cq_7-ankun,

R® 1 R'® HezaBncuMO BbIBpaHb! M3 Bogopoaa, Ci.r-ankuna u Css-LMKI0ankuna;
n npeactasnset cobon 0, 1 nnu 2;

m npeactasnset cobon 0, 1, 2 unu 3;

nrm R* n R® BmecTe o6pasyior Ci.7-ankuneH;

nrm R* n R” BmecTe obpasyior Ci.7-ankuneH;

nrm R® n R® BmecTe o6pasyioT Co.7-ankuneH;

nrm R® n R” BmecTe obpasyioT Ci.7-ankuneH;

nnm R® n R® BmecTe o6pasyioT Ci.7-ankuneH;

nrm R’ n R® BmecTe o6pasyior Co.7-ankuneH;

nrm R’ n R® BmecTe o6pasyioT Ci.7-ankuneH;

nrm R® n R Bmecte obpasyioT C,.7-ankuneH;

npy ycnosuu, YTo ecnn X mpeactasnseT coboit CH, Torpa R* npeacrasnser

co6oi -(CH,)m-NR°R™: 1
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npu ycnosuu, YTo ecnu X npeacraensiet cobon N, a R* npeacrasnser coboii -

(CH)m-NR®R'®, Torga m npeacraensiet cobon 2 unm 3.
bINO YCTAHOBMNEHO, YTO NMPOHNLAEMOCTb B MO3I YNy4LLIAETCS, KOr4a no MEeHbLUEN

BbIno ycTraHoBNEHO, YTO NPOHMLAEMOC 03 aeTcsl, Koraa no MeHblLue
mepe oanH 3 R* R® R® R’ n R® He saBnseTca Bogopoaom.

B yacTHOM BOMMOLEHUN HACTOALLEro N3obpeTeHns No MEHbLUEN Mepe OAUH U3

,R>,R°, R"n TIMYEH OT Bogopoaa.
R* R® R® R’ u R® otnnyeH ot Bogopoaa
THOE BOMN HWe HacTosILLero u TEHUS] OTHOCUTCH K NHEHNSIM

YacTHoe BonnoLjeHne Hacrosiero maobperte OTHOCUTC coeguHe
dopmynel (1), rae X npeacrasnsaet cobon N.

THOE BOMN HMe HacTosLLEro u TEHUSI OTHOCUTCH K NHEHNSIM

YacTHoe BonnoLjeHne Hacrosiero msobperte OTHOCUTC coeguHe
dopmynel (1), rae n npeacrasnsaet cobon 1.

THOE BOMN HME HaCTOSALLEro U TEHNS OTHOCUTCS K COEAUHEHNSIM
YacTHoe BOMMnoLeHne HacTosLero nsobperte OTHOCUTCS K coeauHe
cdopmynsi (1), rae R* npeacrasnser coboit Bogopos, metun unm -(CH,)n-NR°R', 6onee

KOHKPETHO, BOAOPOA.

THOE BOMN HME HaCTOSALLEro n TEHNSI OTHOCUTCS K COEANHEHNSIM
YacTHoe BOMnoLeHne HacTosLLero nsobpete OTHOCUTCS K coeauHe
cdopmynbl (1), rae R® npeactasnsiet coboit BOAOPOA, METUM MU 3TUN, Bonee KOHKPETHO

METWI.

YacTHoe BOMMoLLEHNE HACTOSALLEro N300PETEHNS OTHOCUTCS K COEAUHEHUSIM
cdopmynsl (1), rae R® npeactasnset coboit BOAOPOA UM MeTun, 6onee KOHKPETHO,
BOAOPOL.

YacTHoe BOMnoLeHne HacTosLEero n3obpeTeHns OTHOCUTCS K COeAUHEHUSM
dopmynbl (1), rae R’ npeacrasnsieT coboi BOAOPOA UMW METUN.

YacTHoe BOnnoLeHne HacTosLero n3obpeTeHns OTHOCUTCS K COeAUHEHUSM
dopmynsl (1), rae R® npeactasnsiet coboit Bogopoa,.

YacTHoe BOMMoLLEHNE HACTOSALLEro N306pETEHNS OTHOCUTCS K COEAUHEHUSM
dopmynel (1), rae m npeacrasnset cobon 0.

YacTHoe BOMMOLLEHNE HACTOSLLEro N300PETEHNS OTHOCUTCS K COEAUHEHUSIM
dopmynbl (1), rae R* u R®° BMecTe obpasytoT nponunen.

YacTHOe BOMMOLLEHNE HACTOSLLEro N300PETEHNS OTHOCUTCS K COEANHEHUSIM
dopmynbl (1), rae R® u R® BMecTe oBpasyioT aTuneH;

YacTHoe BOMMoLLEHNE HaCTOSLLErO N300PETEHUS OTHOCUTCS K COEAMHEHUSAM
dopmynbl (1), rae R® u R Bmecte obpasyioT 6yTuneH.

YacTHoe BOMMoLLEHNE HACTOSALLErO N300PETEHNS OTHOCUTCS K COEAUHEHUSIM

dopmynebl (1), rae A BbibpaH 13 rpynnbi:
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6
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5 AN R \ R .
R N e P
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4/N
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Y Py PN
N N@ N@
R Rr®
4
R
jé\
7
R g N/ .
R l13
R
N
N N/\
N
Q N N
| Rl ’ R

rae R*, R®, R® R”, R® u R"™ aBnstotcsa Takumu, kak onpeaeneHo 3aech, urae R
npeacrasnsaeT cobon Bogopos unu Cqz-ankun.
YacTHoe BOMMOLLEHUE HACTOSILLIErO N30BPETEHNS OTHOCUTCS K COEAVHEHUSIM

dopmynel (1), rae A BbiBpaH 13 rpynnbi:

R ‘\
5 Pt R6 . R6 .
R N / /
: N% . .
R L S
7 8 N N

[y N
1y 1y

/\“ . Y
N~ N/‘ (\N/‘
AN N@ Ny

1 1 ’
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Q 11, N RH/N

rae R* R®°, R®°, R” u R® sBnsiotca Takumu, kak onpegeneHo sgech, u rae R
npeacrasnsaeT cobon Bogopos unu Cqz-ankun.
YacTHoe BOMMOWEHNE HACTOAWEro N300PETEHUss OTHOCUTCHA K COELUHEHMSM
5  copmynei (), rae A BeibpaH 13 rpynnbl NIMNepasMHMna, guasenaduna, NMpponuanHmna un
rekcarugponuppono[1,2-ajnnpasnHuna, Kaxkabli BO3SMOXHO 3amelleHHbin 1, 2, 3 unn 4
3amecTuTenamu, BbiBpaHHbIMM 13 R™ kak 3peck onpeaeneHo.
YacTHoe BonnowjeHne HacToAWero U3o0pPEeTeHNss OTHOCUTCHA K COEAUHEHWSM
dopmynbl (1), rae A BbiOpaH W3 rpynnbl nunepasunH-1-vna, 1,4-guasenax-1-una,
10  nmpponuaunH-1-nna mn rekcarmgponuppono[1,2-ajnupasuH-2(1H)-una, kaxabii BO3MOXHO
3amMeLLeHHbIN 1 1nu 2 3amecTuTensMu, BoibpaHHbiMm u3 R' kak 3gech onpeageneHo.
YacTHoe BonnoLeHne HacTosLwero n3obpeTeHns OTHOCUTCH K COeANHEHUSM
cdopmynbl (1), rae A npeactasnset coboit NR™R™, rae R'? n R™ asnsiotcs Takumm, kak

3aecCb OnncaHo.

15 YacTHoe BonnoLjeHne HacTosLwero nsobpetTeHns OTHOCUTCS K COeANHEHUSM
6
R R
4
R
N
7 >,
R 3 N/ \
R 113
dopmynbl (1), rae A npeacrasnsieT cobo R .rae R* R®>, R® R,

R® n R"™ aBnstoTcs Takumu, kak 34eCb OnmcaHo.

YacTHoe BonnoLyeHne HacTosALLEero N3obpeTeHns OTHOCUTCS K COeAMHEHUSIM

HN

cdopmynbl (1), rae A npeacrasnset cobo , rae R"™ npeacrasnser

20  cobown BOgOpPOL NNU METUN.



-22-

YacTHoe BonnoLyeHne HacTosLero N3obpeTeHnss OTHOCUTCS K COeAMHEHUSIM

dopmynebl (1), rae A BbibpaH 13 rpynnbi:
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YacTHoe BonnoLyeHne HacTosLero N3obpeTeHnss OTHOCUTCS K COeAMHEHUSIM

dopmynebl (1), rae A BbibpaH 13 rpynnbi:

Z
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(s @\ O

YacTHoe BOMMoLLEeHNE HaCTOSALLEro N300PETEHNSA OTHOCUTCS K COEAUNHEHUIO
dopmynbl (1), rae R' npeactasnset coboit meTun, R? npeactaBnseT cobol BOAOPOS

unn metun, R® npeacraensieT cobol BOAOPOA, 1 A npeacTaBnsieT cobon
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KoHkpeTHbIMK coegnHeHuamm oopmynbl (1) HacTosLwero n3obpeTeHns SBnarTCs

Takne, KoTopble BbiOpaHbl U3 rpynnbl, COCTOALLEN N3:
2-(2-meTnnumungaso[1,2-blnnpuaasnni-6-mn)-7-(4-metunnunepasmH-1-un)nupuao[1,2-
ajnMpuMngnH-4-oH;
7-[(8aR)-3,4,6,7,8,8a-rekcarungpo-1H-nuppono[1,2-ajnnpasunH-2-unl-2-(2-
meTunmmuaaso[1,2-blnupugasunn-6-nn)nnpuaol1,2-ajnupuMmnamnH-4-oH;
7-[(8aS)-3,4,6,7,8,8a-rekcarngpo- 1H-nuppono[1,2-ajnupasnH-2-un]-2-(2,8-
anmetunnmungasol1,2-bjnupmnaasnH-6-un)nupnao[1,2-alnupumnuanH-4-oH;
7-[(8aR)-3,4,6,7,8,8a-rekcarngpo-1H-nnppono[1,2-ajnnpasnH-2-unj-2-(2,8-
anmetunnmugasol1,2-bjnupmnaasnH-6-un)nupuao[1,2-alnupuMmnuanH-4-oH;
7-[(8aS)-8a-meTtun-1,3,4,6,7,8-rekcarngponuppono[1,2-aljnnpasun-2-nnl-2-(2,8-
anmetunnmmgasol1,2-bjnupmnaasnH-6-un)nupuao[1,2-alnupMmnuanH-4-oH;
7-[(8aR)-8a-meTtun-1,3,4,6,7,8-rekcarngponuppono[1,2-ajnmpasnn-2-unl-2-(2,8-

anmetunnmugasol1,2-bjnupmnaasnH-6-un)nupuao[1,2-alnupMMmnuanH-4-oH;

2-(2,8-pumetnnumngasol1,2-blnmpuaasnH-6-un)-7-[(3S,5R)-3,5-gumeTunnunepasuy- 1-

unjnnpuao[1,2-alnnpuMmmnamnH-4-oH;
2-(2,8-pumetnnumngasol1,2-blnmpugasnH-6-un)-7-[(3S)-3-metnnnunepasmH-1-
unjnnpuao[1,2-alninpuMmmnamnH-4-oH;
2-(2,8-gumeTnnummgaso[1,2-bjnnpngasmy-6-un)-7-[(3R)-3-meTunnunepasunt-1-
unjnnpuao[1,2-alnnpuMmmnamnH-4-oH;
7-(1,4-gnasenan-1-mn)-2-(2,8-gumetunmmnaasol1,2-blnnpngasut-6-un)nnpngo[1,2-
a|nMpuMngunH-4-oH;
2-(2-meTunumungaso[1,2-blnmpuaasunt-6-nn)-7-[(3S)-3-meTunnunepasmnH-1-
unjnnpuao[1,2-alnnpuMmmnamnH-4-oH;
2-(2-meTunumungaso[1,2-bjnnpugasnn-6-mn)-7-[(3R)-3-metunnmunepasunH-1-
unjnmpuao[1,2-ajlnnpuMmmnamnH-4-oH;
7-(1,4-anasenat-1-un)-2-(2-metunumungaso[1,2-bjnupmnaasmH-6-un)nupnao[1,2-
ajnMpUMnANH-4-OH;
7-[(3R,5S5)-3,5-aumeTunnmnepasuH-1-nnj-2-(2-metunummgasol1,2-bjnupngasmH-6-
un)nupnao[1,2-ajnMpuMnanH-4-oH;
7-[(8aS)-3,4,6,7,8,8a-rekcarngpo-1H-nuppono[1,2-ajnmpasunH-2-un]-2-(2-
mMeTunmmuaaso[1,2-blnupuaasunn-6-mn)nnpuao[1,2-ajnupuMmmnamnH-4-oH;
7-[(8aS)-8a-meTtun-1,3,4,6,7,8-rekcarngponuppono(1,2-ajnnpasun-2-unl-2-(2-
MeTunmmuaaso[1,2-blnupuaasunn-6-nn)nnpuao[1,2-ajnupuMmnamnH-4-oH;
7-[(8aR)-8a-metun-1,3,4,6,7,8-rekcaruaponuppono[1,2-ajnupasnH-2-unj-2-(2-

meTunumuaaso[1,2-blnupuaasun-6-mn)nnpuao[1,2-ajnupuMmnamnH-4-oH;
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2-(2,8-gnumeTnummngaso[1,2-blnnpnaasmH-6-un)-7-[(3R)-3-nnpponmgunH-1-
nnnnpponnauH-1-nninupngo[1,2-ajnmpumnanH-4-oH;
7-(4,7-anasacnupol2.5]oktaH-7-un)-2-(2-metTunummaaso[1,2-bjnmpngasmH-6-
unnupunao[1,2-ajnnpmmmnanH-4-oH;
7-(4,7-gnasacnnpo[2.5]okTan-7-un)-2-(2,8-gumeTtunmmnaasol1,2-blnnpmngasmnH-6-
un)nupnao[1,2-ajnmpuMmnanH-4-oH;
2-(2-meTnnumungaso[1,2-bjnnpugasnn-6-mn)-7-[(3R)-3-nnpponnamH-1-unnmpponmnamnH-1-
unjnnpuao[1,2-ajlninpuMmmnamnH-4-oH;
2-(2,8-gnmeTnummgaso[1,2-bjnnpnaasnH-6-un)-7-(3,3-gumetTnnnunepasmH- 1-
un)nupnao[1,2-ajnMpuMnanH-4-oH;
7-(3,3-aumeTunnmnepasun-1-un)-2-(2-metunummngasof1,2-bjnnpngasmH-6-
un)nupnao[1,2-ajnmpuMnanH-4-oH;
2-(2,8-pnumetnnumngasol1,2-blnmpuaasnH-6-nn)-9-metun-7-[(3S)-3-meTunnunepasuH-1-
unjnnpuao[1,2-alninpuMmmnamnH-4-oH;
2-(2,8-gnumeTnummaaso[1,2-bjnnpnaasmH-6-un)-9-metnn-7-[(3R)-3-metunnunepasmnH-1-
unjnnpuao[1,2-alnnpuMmmnamnH-4-oH;
2-(2,8-pumetnnumngaso[1,2-blnmpuaasnH-6-un)-7-[(3R,5S)-3,5-gumeTunnunepasuy- 1-
un]-9-metun-nnupuao[1,2-ajnupuMmnanH-4-oH;
2-(2,8-gnumeTnummgaso[1,2-bjnnpnaasmH-6-un)-7-(3, 3-gumetunnunepasmH- 1-mn)-9-
MeTun-nupuao[1,2-ajnupumnamnH-4-oH;
7-(4,7-gnasacnmnpo[2.5]oktan-7-un)-2-(2,8-gumetunnmmnaasol1,2-blnnpngasnt-6-un)-9-
MeTUN-Nupuao[1,2-alnpuMnanH-4-oH;
2-(2,8-pumetnnumngasol1,2-blnmpuaasnH-6-nn)-7-[(3S,5S8)-3,5-aumetnnnunepasmn-1-
unjnnpuao[1,2-alnnpuMmmnamnH-4-oH;
2-(2,8-pumetnnumngasol1,2-blnmpuaasnH-6-un)-7-[(3S)-3-nnpponuaunn-1-
nnnnpponnaunH-1-nnjnupngo[1,2-ajnmpuMmnanH-4-oH;
2-(2-meTunumungaso[1,2-blnmpuaasunn-6-nn)-7-[(3S)-3-nnpponnanH-1-unnupponngmH-1-
unjnmpuao[1,2-alninpuMmmnamnH-4-oH;
7-[(3S8,55)-3,5-gumeTunnunepasux-1-nnl-2-(2-metunumngasol1,2-bjnupungasmH-6-
un)nupnao[1,2-ajnMpuMnanH-4-oH;
9-meTnn-2-(2-metnnumngasol1,2-blnupngasnH-6-un)-7-[(3S)-3-metnnnmnepasmH-1-
unjnmpuao[1,2-alninpuMmmnamnH-4-oH;
9-meTun-2-(2-metunnumuaaso[1,2-bjnupnaasnH-6-un)-7-[(3R)-3-meTunnunepasunn-1-
unjnnpuao[1,2-alninpuMmmnamnH-4-oH;
7-[(3R,5S)-3,5-aumeTunnmnepasuH-1-unj-9-metun-2-(2-metunummnaasof1,2-

blnnpngasnH-6-un)nupuao[1,2-alnupumnamnH-4-oH;
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7-(3,3-aumetunnunepasun-1-un)-9-metun-2-(2-metunummaasol1,2-bjnmpnaasmH-6-
nn)nupnao[1,2-ajnmpnMmnanH-4-oH;
7-(4,7-anasacnupol2.5]oktaH-7-un)-9-metun-2-(2-metunumnaaso[1,2-blnupuaasunn-6-
unnupunao[1,2-ajnnpmmmnanH-4-oH;
7-[(38,5S)-3,5-gumeTunnunepasuH-1-nnl-9-metnn-2-(2-metnnumngasof1,2-
blnnpngasnH-6-un)nupuao[1,2-ajlnupummnamnH-4-oH;
7-[(3R)-3-atunnunepasuH-1-nnl-2-(2-metnnumnaasof1,2-blnupuaasnnH-6-nn)nnpungof1,2-
alnMpUMnAnH-4-0H;
N nx hapmayeBTUYECKN NPUEMIIEMbIE COMN.

KoHkpeTHbIMK coegnHeHuamm doopmynbl (1) HacTosLwero n3obpeTeHns SBNATCS
Takme, KOTopble BbIOpaHbl U3 rpynMnbl, COCTOALLEN U3:
7-[(8aR)-3,4,6,7,8,8a-rekcarnapo-1H-nnppono[1,2-aljnupasnH-2-unj-2-(2-
meTunmmuaaso[1,2-blnupuaasun-6-nn)nnpuao[1,2-ajnupuMmmnamnH-4-oH;
7-[(8aS)-3,4,6,7,8,8a-rekcarngpo-1H-nuppono[1,2-ajnupasnH-2-un]-2-(2,8-
anmetunnmugasol1,2-bjnupmnaasnH-6-unnupuao[1,2-alnupMmnuanH-4-oH;
7-[(8aR)-3,4,6,7,8,8a-rekcarnapo-1H-nnppono[1,2-ajnnpasnH-2-unj-2-(2,8-
anvetunnmugasol1,2-bjnupnaasuH-6-un)nupuao[1,2-alnupuMmmuanH-4-oH;
2-(2,8-pumetnnumngasol1,2-blnmpuaasnH-6-un)-7-[(3S,5R)-3,5-gumeTunnunepasuy- 1-
unjnnpuao[1,2-alninpuMmmnamnH-4-oH;
7-[(3R,5S)-3,5-aumeTunnunepasuH-1-unj-2-(2-metunummgasol1,2-bjnupngasmH-6-
un)nupunao[1,2-ajninpmmmnamnH-4-oH;
7-[(8aS)-3,4,6,7,8,8a-rekcarngpo-1H-nuppono[1,2-ajnmpasnH-2-mnj-2-(2-
meTunmmuaaso[1,2-blnupuaasun-6-nn)nnpuao[1,2-ajnupuMmnamnH-4-oH;
7-(4,7-anasacnupol2.5]okraH-7-un)-2-(2-metunnummgaso[1,2-bjnmpmnaasmH-6-
un)nupnao[1,2-ajnmpuMmnanH-4-oH;
7-(4,7-anasacnupol2.5]okraH-7-un)-2-(2,8-aumetunmmmnaasof1,2-bjnupmnagasmnn-6-
un)nupnao[1,2-ajnmpuMnanH-4-oH;
2-(2,8-pnmetnnumngasol1,2-blnmpuaasnH-6-nn)-9-metun-7-[(3S)-3-meTunnunepasunH-1-
unjnmpuao[1,2-alninpuMmmnamnH-4-oH;
7-(4,7-anasacnupol2.5]oktaH-7-mn)-2-(2,8-aumetunmmmnaasof1,2-blnupmngasnH-6-un)-9-
MeTUn-nupuao[1,2-ajnupuMmnamnH-4-oH;
7-[(3R,5S)-3,5-aumeTunnmnepasuH-1-unj-9-metun-2-(2-metunummnaasof1,2-
blnnpnaasnH-6-un)nupuao[1,2-alnupuMmnanH-4-oH;
7-(4,7-anasacnupol2.5]oktaH-7-1n)-9-metunn-2-(2-metunumunaaso[1,2-blnupuaasmnt-6-
nn)nupnao[1,2-ajnMpuMmnanH-4-oH;

N nx papmaleBTUYECKN NPUEMIIEMbIE COMU.
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CoepuHeHuna dopmynbl (VI) NoAXOAAT B Ka4ECTBE NPOMEXYTOUYHbIX COEAUHEHUN
npu NponsBoACTBE coegmHeHnn dopmynbl (1).
[pyroe sonnowjeHne HacToaLero n3obpeTeHnss OTHOCUTCA K COEANHEHNSM

dopmynbl (VI)

Y
(Vi)
rae R', R? n R® sBnsitoTca Takumu, Kak 34€Cb ONUCAHO;
Y npeacrasnsaeT cobon ranoreH unm TpudTOPMETaHCYNbOHAT;

N NX CONW.

YacTHoe BonnoLeHne HacTosLwero n3obpeTeHns OTHOCUTCH K COeANHEHNSM
dopmynbl (VI), rae Y npeacrasnsiet cobon ¢otop, xnop, 6pom, 1nog nnu
TpudpTOPMETAHCYNBGOHAT, B YACTHOCTU PTOP.

KoHkpeTHbIMN coeguHeHnamm coopmynbl (V1) HacToswero nsobpereHms
ABNAOTCA Takune, KoTopble BbiGpaHbl U3 rpynmbl, COCTOALLEN U3:
7-pTop-2-(2-meTnnumunaaso[1,2-blnnpnaasnn-6-un)nupuao[1,2-alnnpnmMmamnH-4-oH;
2-(2,8-gumeTunummngasol1,2-blnnpuaasmnH-6-un)-7-gprop-nupuao[1,2-ajninpmmMmanH-4-oH;
7-hbTOop-9-MeTUN-2-(2-metTnnumnaasol1,2-bnupunaasnn-6-un)nnupua ol 1,2-alnupummnanH-
4-0H;
2-(2,8-gnmeTunnmmgasol1,2-bjnnpnaasnH-6-un)-7-prop-9-metun-nupnao[1,2-
alnMpUMnanH-4-0H;

n nx conu.

Cnocobbl nony4yeHus

CoepguHenuna dopmyrbl (1) n nx dapmayeBTUYECKM NPUEMIIEMbIE COMNU Kak
onpefeneHo Bblwe MOryT BbITb NOMyY€Hbl B COOTBETCTBMM C OObI4YHbIMU cnocobamu,
N3BECTHbIMU B YPOBHE TEXHUKM.

Kak nokasaHo Ha Cxeme 1, KOMMEpPUYECKN AOCTYMHbIN aMUHO-NUPUANH POPMYIbI
(1) MmOXXEeT B3aMMOLENCTBOBATL C MaroHOBbIM 3OMPOM C MNOMyYEHNEM MPOMEXKYTOYHOIO
coeguHenus cdopmynbl (1), rae Y n R® sBnsiotcs Takvmu, kak 3gecb onucaHo, a R
npeacrasnset cobon C-ankun, B yactHoctn metun. CoeauHeHne dopmynbl (lIl) 3atem

obpabatbiBatoT xnopupyowmm peareHTom (Takmum kak POCIl; v T.4.) ¢ nony4vyeHuem
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coeavHeHus copmynbl (IV). CoeguHeHue cdopmynel (V) 3aTem B3anmogencTByeT B
peakuum kpocc-coueTtanua Cysyku ¢ coeanHeHmem gopmynsi (V), rae R' n R? asnatorcs
TakMMn, Kak 3aecb onucaHo, a Z npegctasnaer cobonm B(OH), wnu acump Ciq-
ankunbopoHOBOW KUCNOTbI, Takown kak 4,4,5 5-tetpameTtun-1,3,2-guokcaboponaHn-2-un, B
NPUCYTCTBUN KaTanusaropa (Takoro Kak 1,1-
Buc(audpermndocduHo)deppouen)nannagui(ll) auxnopua (Pd(dppf)Cl) n T1.4.) WM
ocHoBaHus (Takoro kak K,COz 1 T.4.) B noaxoasawem pactsopurene (Takom kak M n
T.4.), C nony4yeHnem coeguHenmns opmynel (VI). B saknoveHne, coegnHeHne popmynbi
(VI) B3aumogencrsyeT ¢ coeguHeHmnem M-A nnbo B:

a) Peakunn apomaTtnyeckoro HykneogunbHOro samelleHmnsa (B YacTHOCTMH,
ecnn Y npeacraesnsaet cobon hTop) NOCPEACTBOM HarpeBaHuUst NMpu TemnepaTtype OT
80°C go 200°C; nnu

b) Peakumn  amuHupoBaHua  byxeBanbga-Xapteura B MNPUCYTCTBUM
nannagueBoro karanmsatopa (Hanpumep, TeTpakuc(tTpmudeHmnndochuH)nannagum
(Pd(PPhs);) wnun  Buc(gnbeHsnnunaenauetoH)nannagmin  (Pd(dba),) nocpeactsom
HarpesaHus npu temnepartype ot 20°C ao 100°C;

B  pactBoputene (aHanpumep, Aaumetuncynbdokenae  (OMCO),  N-
metunnmpponuaod (NMP), unmn gumetundgopmamug (OAMP)) ¢ nonyvyeHnem coeanHeHns
dopmynbl (1), rae A aBnaeTca TakuMm, Kak 3gecb onpeaeneHo, M npeacrasnset cobou

BOAOPOA, HAaTPWUA UNW Kanui, B YacTHOCTU BOAOPOA, M rae M cBssaHa ¢ A 4yepes aTom

asora A.
0
N OH N Cl
NH, 0~ "OR = N7 POCI, N
~ | » N | > N |
X N Y Y
o) o)
D (1) awv)
R2

Cxema 1.
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B ogHom BonnoweHun, HacTtodAwlee Wu3obpeTeHne OTHOCUTCH K Ccrnocoby
nonyyeHus coegmHeHnn chopmyneol (I) n nx hapmayeBTUYECKN NPUEMMNEMbIX COMNEN, Kak
OnpeAeneHo Bbille, COAepXaluh B3anUMOAENCTBUE coeauHeHnst dopmynbl (VI) ¢
coeanHeHnem M-A nmbo B:

a) Peakuun apomaTtnyeckoro HykneourbHOro 3amelleHus (B 4acTHOCTH,
ecnn Y npeacraesnsaeT cobon hTop) NOCPEACTBOM HarpeBaHusl Npu Temneparype oT
80°C po 200°C; nnu

b) Peakumn  amuHupoBaHus  byxsanbga-Xapteura B MNPUCYTCTBUM
nannagueBoro karanmsatopa (Hanpumep, TeTpakuc(TpudeHundochuH)nannagnmn
(Pd(PPhs3),) wnun 6uc(gmnbeHsnnunaeHaueton)nannagmn  (Pd(dba),) nocpeactesom
HarpesaHus npu Temnepartype ot 20°C ao 100°C;

B pacTesoputene (Hanpumep, anmvetuncynookenge  (OMCO), N-
metunnmpponuaod (NMP), unu gumetundgopmamug, (AMP)) ¢ nonyvyeHnem coeanHeHmns
dopmynbl (), rae A a9BNSETCA TaknM, Kak 34ecb onpegeneHo, M npeacrasnseT cobon
BOAOPOA, HAaTPUA UMK Kanun, B YacTHOCTWN Boaoposd, U rae M ceasaHa ¢ A yepes atom

asota A.

R =
M-A
= *
NS

YacTHoe BONNoLeHne HacTosALwero n3obpeTeHnsa OTHOCUTCS cnocoby nonyvyeHus
coeguHeHun opmynel (1) M ux dapmayeBTUHECKM NPUEMMNEMbIX CONeRn, Kak
OonpefeneHo Bble, COAepXKalemMy peakuyutdo apomMaTUYecKoro HyKneogUnbHOro
3ameLleHna mexay coeguHeHnem dopmynbl (VI), kak onucaHo Bbile, C COEAUHEHNEM
cdopmynbl M-A nocpeactsom HarpesaHus B pactsoputene, rae A, R', RZ R*un Y
SIBMSIIOTCA TakuMKW, Kak onpegeneHo ebiwe, M npeacraenser cobon BOAOPOL, HATpUi
unu kanumn, n rae M cesasaHa ¢ A Yepes atom asoTta A.

YacTHoe BonnoLeHne HacToALero n3aobpeTeHmsa oTHOCUTCA cnocoby nonyyYeHus
coeguHeHun copmynel (1) M ux dapmayeBTUHECKM NPUEMMNEMbIX COMEn, Kak
onpefeneHo BblWe, FAE peakuns apoMatuyecKkoro HyKrneogunbHOro 3amelleHus

BbINONHAeTCs npu temnepatype ot 80°C ao 200°C.
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YacTHoe BonnoLeHne HacToAwero n3aobpeTeHnsa oTHOCUTCA cnocoby nonyyYeHus
coeguHeHun copmynel (1) M ux dapmayeBTUHECKM NPUEMMNEMbIX CONeRn, Kak
onpefeneHo Bblle, FAe pacTBOPUTEMb pPeakunn apomMaTtmyeckoro HykneounbHOro
3ameLyeHns BoibpaH n3 aumetuncynegokemaa (AMCO), N-metunnupponuaoHa (NMP),
n gumetundgopmammga (AMO).

YacTHoe BONNoLeHne HacTosALero n3obpeTeHns OTHOCUTCA cnocoby NonyyYeHus
coeguHeHun cdopmynbl (1) M ux dapmayeBTUHECKM NPUEMMNEMbIX CONeRn, Kak
onpeaeneHo Bbiwe, rae M npegcrasnsieT cobom BOAOPOA.

B wactHoCTW, coegmHeHusa copmynbl (1) n nx chapmayesTnyeckn npuemnemble
conn moryT 6bITb NOMy4YEHbl B COOTBETCTBUM CO cnocobamu, OnnCaHHbLIMU B NpUmMepax
HacTosILero n3obpeTeHus.

dapmaueBTUYECKME KOMMNO3ULIMK

B Apyrom BOMIIOLLIEHUK HacToALero n3obpeteHua npeanoXeHbl
apmayeBTMHECKME  KOMMO3MUMM UMW  NIEKapCTBEHHbIE CPeACcTBa, coepxailyme
COEANHEHUSA MO M3O0OPETEHUIO U TepaneBTUYECKU WHEPTHbIN HOCuTEnb, pasbasBuTenb
unu dapmMaleBTUYECKN MNPUEMMEMbBIA 3KCUUMNUEHT, a Takke cnocobbl MPUMEHEHMUSN
COEAMHEHUN MO U30OPETEeHUO ANA MOMYYEHUS TakMX KOMMO3ULUA U NEKaPCTBEHHbIX
CPEACTB.

Komnosvymm wusrotaesnuearT, A[O3MPYIOT U BBOAAT B  COOTBETCTBMM C
Hagnexalen MeauLUMHCKON NPakTukon. dakTopbl 4N PACCMOTPEHNSA B 3TOM KOHTEKCTE
BKIIOYAIOT KOHKpPETHOoe 3aboneBaHue, KOTOpoe neyart, KOHKPeTHOe MriekonutaroLlee,
noABepraemoe NeYEeHUo, KIMMHUYECKoe COCTOSIHWE MauueHTa, MPUYuMHY pacCTpoOUCTBa,
MECTO [AOCTaBKW areHTa, cnocod® BBEAEHMS, PEXUM BBELEHUS U Apyrne akTopsbl,
N3BECTHbIE Bpavam.

CoeaunHeHust No N300PETEHMIO MOXXHO BBOAUTL NIOOLIM MNOAXOASALMM CNOCOO0M,
BKMIOYas nepoparnbHbii, TONUKanbHbIA (BKMoYass OyKKkanbHbIM U NOABA3bLIYHbLIN),
pekTanbHbiA, BarvHamnbHbIWM, TpaHCAEpPMAanbHbIKM, NapeHTepanbHbIN,  MOAKOXHbIN,
WHTPanepuTOHeanbHblA,  BHYTPUMNErOYHbIA,  BHYTPUKOXHLIW,  UHTPaTEKamnbHbIA U
aNuMaypanbHbIn W UHTPaHasanbHbI, W, MPU >KEMaHUM ANA MECTHOro neuYeHus,
BHYTPMO4YaroBoro eBeeaeHus. MNapeHTepanbHble MHAY3UN BKMOYAOT BHYTPUMbILLEYHOE,
BHYTPMBEHHOE, BHYTpMapTepmanbHoe, BHYTPUOPIOLUMHHOE NN NOAKOXHOE BBELEHNE.

CoepunHeHuna HacToswero nsobpeteHns moryT 6biTb BBeAEHbI B Nobon yaobHon
dopme, Hanpumep B opme TabneTok, MOPOLUKOB, Kancyn, pacTBOPOB, AMCMEPCUMN,
CYCMEH3UN, CUPOMOB, a3pO30rien, CBEYEN, renen, aMynbCui, nnacTbipen n T.4. Takue
KOMMO3MLUMNU MOryT cofepXaTb KOMMOHEHTbI, MOAXoAdAWwmMe AN dapMayeBTUYECKNX

npenapaTtoB, Hanpumep, pasbaBuTenun, HocuTenu, mMogudukaTopbl pH, KOHCEepBaHTbI,
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pacTBopuUTENU, CTabnnM3aTopsbl, YBNAKHAOLWMNE areHTbl, IMynbratopsbl, NoOACrnacTuTeny,
KpacuTenu, apomatmsaTopbl, COnv ANa U3AMEHEHNS OCMOTUYECKOro JasneHus, Bydeps,
MacKkupyoLmMe areHTbl, aHTUOKCUAAHTbl U AONOMHUTENbHbIE akTUBHbIE areHTbl. OHu
TaKKke MOryT coaepxaTtb Apyrve TepaneBTUYecKn LieHHble BeLlecTBa.

OO6blYHble  KOMMO3WLUMW FOTOBAT NYTEM CMELUMBAHUSA  COEAMHEHMS Mo
HacToswemMy M300pPEeTEHNIO U HOCUTENSA WMNK akcuunueHTa. loaxoaswme HocutTenu m
SKCUMMMEHTbI XOPOLLO N3BECTHbI CneymanncTam B aHHon obnactn TEXHUKM 1 NogpobHO
onucaHbl B, Hanpumep, Ansel H.C. u coaem, Ansel’s Pharmaceutical Dosage Forms and
Drug Delivery Systems (2004) Lippincott, Williams & Wilkins, Philadelphia; Gennaro A.R.
u coaem, Remington: The Science and Practice of Pharmacy (2000) Lippincott, Williams
& Wilkins, Philadelphia; and Rowe R.C, Handbook of Pharmaceutical Excipients (2005)
Pharmaceutical Press, Chicago. Komnosugum MoryT Takke Bknoyatb oaguvH unu bonee
Bydepos, CTabunmanpyowmx  areHTos, NMOBEPXHOCTHO-aKTMBHbIX  BELUECTB,
YBMNaXHSAOLWNX areHToB, NIOOPUKAHTOB, 3MYNbratopoB, CYCNEeHAUPYIOWNX areHToB,
KOHCEPBAHTOB, aHTUOKCUAAHTOB, CBETO3ALUTHbIE areHTbl, CKONMb3ALME BELLECTBA,
TexHonoruyeckne pobaskn, Kpacutenu, MOACNacTUTENW, NapdPIOMEPHbIE areHThbl,
OTAYLUKW, pacTBOPUTENN U Jpyrne u3BecTHble AobaBky, YToObl 06ecneunTb 3neraHTHyo
npeseHTayuio npenapara (Hanpumep, CoOeAUHEHUs MO HacToAWeMYy U30OpeTEeHUIo nnm
ero  papmaueBTU4ECKON KOMMo3unymm) nnm MOMOLLib B NpOu3BOACTBE
drapmaleBTUYECKOro NPOAYKTa (Hanpumep, ekapCTBEHHOro npenapara).

[losa, B KOTOPOM MOryT ObiTb BBEAEHbl COEAMHEHUS MO U30OPETEHUD MOXET
BapbUpOBaTLCH B LUMPOKMX Npejenax v, KOHEYHO, COOTBETCTBOBATb UHAMBUAYarbHbLIM
TpeboBaHMSM B KaXKAOM KOHKPETHOM cnyyae. B obuwem, B crnyyae npuema BHYTPb
cytoyHas posa ot 0,01 go 1000 mr coegunHeHms obuwen copmynbl (I) Ha venoseka
AOMKHa OblTb COOTBETCTBYIOLLIEN, XOTS BEPXHUN NPEeAEn Takke MOXeT ObiTb NPEBbILLEH
B Criy4yae HeobXo4UMOCTMN.

MpmepoM noAXOAALEN NepopanbHON IEKapPCTBEHHONW GOPMbl  SIBNSIETCS
Tabnetka, cogepxawasa ot 100 mr go 500 mr coeamHenms no nsobpeteHno ¢ ot 30 go
90 mr 6e3BogHON nakTo3bl, OT 5 o 40 mr HaTpusa kpockapmennosbl, oT 5 go 30 mr
nonuemHunnupponugoHa (MBM) K30 m or 1 pgo 10 wMr marHmsa creapara.
MNMopowkoobpasHble MHIPEANEHTbI CHa4Yana CMeLUMBaloT BMECTE, a 3aTEM CMELLUMBAIOT C
pactsopom PVP. lNony4yeHHas komno3nymsa MoXeT ObiTb BbICYLLEHA, MPaHynMpOBaHa,
CMeLLaHa Co cTeapaToM MarHus 1 cnpeccosaHa B oopme TabneTok C NCNOonb30BaHUEM
00bI4HOro 06opyaoBaHMS.

MNpumep a3po30nbHOM KOMMO3ULUM MOXET ObITb NOMNyYeH NyTeM pacTBOPEHUS

coeguHeHuda, Hanpumep, ot 10 go 100 mr, NO M30OPETEHMIO B COOTBETCTBYIOLLEM
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OydepHom pactsope, Hanpumep, docdatHom bydepe, pobaBmeB BCnomorarenbHoe
BELLECTBO, Hanpumep, Conb, Takylo Kak Xnopug HaTtpus, ecrnv ato Heobxoamumo. Pactesop
MOXeT ObITb OTPUNBLTPOBaH, Hanpumep, ucnonb3ysa gunetp 0,2 MKM, ANS yaaneHus
NPUMECEN N 3arpPA3HEHUNA..

MpumeHeHue

Kak onucaHo Bblwe, coeauHeHus dopmynbl (1) n mnx ddapmayeBTuyieckm
npuemnemble conu obnagarT UeHHbIMM (hapMakonormyeckuMm CBOWCTBAMM U Kak
OBHapy>XeHO yCcunmMBatloT BKMOYeHWe 3k3oHa 7 reHoB SMN1 u/unn SMN2 B MPHK,
TpaHckpubupyemyto ¢ reHos SMN1 wunm SMN2, Takmm obpasom ysenuunsas
akcnpeccuio 6enka SMN y HygatoLWMXCH B 3TOM NaLUEHTOB.

CoegnHeHna  Hactodwero  mM3obpeTeHuss  MOryT  NpuMeHaTbes  nubo
CaMOCTOATENbHO WM B KOMOMHauuu C APYrMMU nekapcTBamu, ANA NEYEeHUs Unu
npesoTspalleHns 3aboneBaHus, BbI3BAHHOMO MHaKTUBUPYIOLLEW MyTauuen unm
aeneyven B reHe SMN1 n/unn cBs3aHHOro ¢ notepen nnn AedekTom (OYHKLUUKU reHa
SMN1. Otn 3abonesaHus Bkno4vawT, 6€3 OrpaHUYeHns, CNUHANbHYK MbILLEYHYHO
atpocuio (SMA).

YactHoe BOMMOLLEHNE HacTosLero n3obpeteHua OTHOCUTCS K
dhapmaueBTUYECKMM  KOMMO3ULMAM, CcopepXawum coeguHenus dopmynbl (1), kak
onpefeneHo Bble Unu nx gapmaueBTUYECKM NPUEMNEMbIE CONMWU, Kak onpeaeneHo
BbiLLe, 1 0AMH unu 6onee apmayeBTUYECKN MPUEMnEMbIX 3KCLUMNEHTOB.

YactHoe BOMMOLLEHnEe HacTosLero n3obpeTeHns OTHOCUTCS K
hapmMayeBTUYECKUM KOMMO3ULUAM, COoaepXalmm coefuHeHus dopmynbl (1) mnm ux
hapmayeBTMHECKM MPUEMIIEMbIE COMKW, Kak OMNpeaeneHo Bbille WU oauvH munn Gonee
hapmayeBTUYECKM MPUEMIEMbIX 3KCUMUMMEHTOB ANSA NEYEHUMS UNU npeaoTBpalleHus
3aboneBaHuns, BbI3BAHHOMO WHAKTUBMPYKOLLEN MyTauuen unu geneuyven B reHe SMIN1T
n/vnn cBsI3aHHOro ¢ notepen unu aedektom yHkumm reHa SMN1, B yacTHoCTU Ans
neyeHuns unu npegotepaileHma SMA.

YacTHoe BOMMoOWEeHNe HacToAWEro U300PETEHNss OTHOCUTCHA K COELUHEHMSM
dopmynebl (1) nnu nx dapmaueBTUYECKU NMPUEMIIEMBIM COMSIM, Kak OnNpeaenieHo Bbllle,
ANA NPUMEHEHUS B KavyeCTBE TEepaneBTUYECKM aKTMBHbIX BELYECTB, OCOOEHHO And
NMPUMEHEHNA B KayecTBE TepaneBTUYECKM akTUBHbIX BeLeCTB AN NEeYeHUa wunm
npesoTspalleHnss 3aboneBaHus, BbI3BAHHOMO MHaKTUBMPYIOLLEW MyTauuen unm
aeneyven B reHe SMN1 n/unn cBs3aHHOro c notepen nnu AedekTom (YHKLUUKU reHa
SMN1, B 4acTHOCTM ANS NEYEeHUs WUNu npefoTBpalleHUss CMMHANbHOW MbILLEYHON
atpocum (SMA).
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YacTHoe BOMMOLWEHNEe HACTOALEro U300pPeTeHUss OTHOCUTCA K COELUHEHUSM
dopmynbl (1) nnu nx dapmayesTUYECKN NPUEMNEMbIM COMNAM Kak OnpefeneHo Bbllle
ANA NPUMEHeHWs AnS nevYeHus wunu npeaoTBpalieHns 3aboneBaHus, BbI3BAHHOMO
NHaKTUBUpYOLLEn MyTaumen nnu geneuymen B reHe SMN1 n/unum cBA3aHHOro ¢ NoTepen
unu gedektom pyHkumm reHa SMN1, B 4aCTHOCTU ANS NPUMEHEHMS ANS NEYEHUS Unn
NpeAoTBpaLLEHNSA CNMHANbHOW MbilleyHon atpodum (SMA).

YacTHoe BONnoLeHne HaACTOALWEro N3obpeTeHns OTHOCUTCS K Cnocoby nevyeHus
UnNu npeaoTBpalleHns 3aboneBaHns, BbI3BAHHOIO WHaKTUBMPYIOLLEN MyTauuen wunm
aeneyven B reHe SMN1 n/unn CBA3aHHOrO € noTepen nnn AedekTom (OYHKUUKU reHa
SMN1, B 4YacTHOCTU ANs NEYEeHUs WUNu nNpPefoTBpPaLUEHUS CMMHANbHOW MbILLEYHON
aTpocpmm (SMA), KOTOpbIN BKNIOYAET BBEAEHME CYOBEKTY coeguHeHn oopmynbl (1) nnm
nx papmaleBTUYECKM NPUEMIEMbIX COMNEN, Kak OnpeaeneHo BbiLLe.

YacTHoe BONNOLWEHWE HacToAWEro M3obpeTeHnMs OTHOCUTCA K NPUMEHEHWUIO
coeguHeHun copmynbl (1) nnu mx dapmaueBTMHECKM NPUEMMNEMbIX CONMEN, Kak
onpefeneHo BblWe, ANS NeYeHus unu npeaoTepaweHns 3aboneBaHus, BbI3BAHHOMO
WMHaKTUBMpPYOLWENn myTaumen unu geneyuen B rene SMN1 n/mnmn ceasaHHOro ¢ notepen
unu gedekrom yHkymm reHa SMN1, B 4aCTHOCTU ANA NEYEHUa 1Ny NpeLoTBpaLleHns
CMUHanNbHOW MblweyHon atpodpum (SMA).

YacTHoe BONMOLYEHWE HAaCTOAWEro M3o0OpeTeHMs OTHOCUTCA K NPUMEHEHUIO
coeguHeHun copmynbl (1) wnm ux dhapmaueBTUIECKM NPUEMIIEMbIX CONMEN Kak
onpefeneHo BbiWe ANS MOMyYeHUs NEeKapCTBEHHbIX CPEACTB ANA NeYeHus wunm
npeaoTBpalleHns 3aboneBaHusl, BbI3BAHHOrO MHaKTMBUPYIOLWLEN MyTauuen unm
aeneuyven B reHe SMN1 n/munn CBs3aHHOrO € nNoTeper unu AedeKkToM (PYHKLUUKU reHa
SMN1, B 4acCTHOCTU ANs NEYEeHUs WUnNu npeaoTBpallEHVst CMMHANbHOW MbILLEYHON
atpochmm (SMA). Takme nekapCTBEHHbIE CPEACTBA COAEpKaTb coeauHeHnsa popmynbl (1)
nUnNu nx papmaueBTUYECKN NPUEMIIEMbIE COMN, KaK ONpeaeneHo BbILE.

Mpumepsbl

Hacroswee nsobpeteHne Oynet 6omnee NOHATHBIM CO CChINKOW Ha crneaywowme
npymepbl. OHM HE AOMXKHbI pacLUEeHMBATLCA Kak orpaHuymsarome obbem HacTosLero
n3obpeTeHus.

Mcnonb3yemble CokpalleHns

ACN: AueToHuUTpUn, CH.Cl: JuxnopmeTaH (OXM); DIPEA:

aumsonponunatunamud; DMA: aumetunauetamug; TEA: TpuatunamuH; KT. kOMHaTHas

Temneparypa Ba(pin),: Buc(nnHakonato)ambop; Pd(dppf)Cl,: 1,1-
Buc(audermnndocduHo)deppoueH)nannagui(ll)  aguxnopua;, PPTS: nvpuavHua n-

TOnyoncynedoHar.
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MpomexyToyHoe coeguHeHue 1
7-pTop-2-(2-meTunummnpaso[1,2-blnupuaasmi-6-un)nupunaol[1,2-ajnupumnamH-4-oH

a) 2-xnop-7-bTop-nnpuaol1,2-alnupummnamnH-4-oH

N. _cl
_Pock /(/\(/ |
N
RN
0

Cmecb 2-amuHo-5-propnupugunHa (11.20 r, 0.10 monb) n aumeTunManoHara

(57.0 mn, 0.50 monb) HarpeBanu npu 230 °C B TeueHue 1.5 u. Mocne oxnaxgeHusa 4o
KOMHaTHOW TemnepaTypbl, npeyunutaTt oTunbTpoBanu 1 npombinin ¢ nomoubio ACN
(3X) ¢ nonyveHuem 7-pTOp-2-rnapokcn-4H-nnpuao[1,2-ajnupumunanH-4-oHa B BUAE
TemHoro ocagka (14 r), KOTopbI Cpasy MCnonb3oBanu Ha crieayowen cragum. MS m/z
181.3 [M+H]".

TEeMHY CMeCb HEOUULLEHHOIO 7-pTop-2-rnapoken-4H-nupnao[1,2-ajnupuMmuamnH-
4-oHa (14 r, ~77 mmonb) B POCI; (50 mn) u DIPEA (13.3 mn, 77 mmonb) Harpesanu npu
110 °C B TeyeHne 15 vyacoB. PacTBopuTenb yaanunv U TEMHbIN ocTaTok obpaboTanu
BOAOW CO NbAOM, NPOMbINX BOAON (3X) M BbICYLUMNN C NONYyYEHNEM KOPUYHEBOIO OCajKa.
HeouunLeHHbIN KOpUYHEBBLIW 0caaok noaseprnu xpomarorpadum (5% MeOH B CH,CI,) ¢
nonyvyeHnem 2-xnop-7-ptop-4H-nupuao[1,2-alnupumnanH-4-oHa B BUAE XKENTOro
ocagka (9.84 r, 50%, 2 cragum), MS m/z 199.2 [M+H]".

b) 2-meTnn-6-(4.4.5,5-1eTpametn-1,.3,2-agmokcaboponaH-2-mnmmnmmuaasof1,2-

blnnpnaasmH

2 N=N
Pd(dppHCL,.CH,CL, f
f\F\N)* KOAc. anokean Osp SN /
X~ _N / B I
N~ )

Cmecb 6-xnop-2-metnnummngaso[1,2-bjnupugasnHa (900 wmr, 5.37 mmonb),
44.4' 4555 5-oktametnn-2,2'-bi(1,3,2-gnokcaboponana) (1.36 r, 5.37 mmonb, 1.0
3kB.), KOAc (1.05 r, 10.7 mmonb) u Pd(dppf)CleCH,Cl, (393 wmr, 0.54 mmonb) B

AavokcaHe ( 50 mn) gerasvpoBanu v Harpesanu B atmocgepe N, npu 95 °C. Yepes 15

Cl

yacoB cmecb pasbasunu EtOAc, oTtdunbTpoBany 4epes LenuT M CKOHLEHTpUpOBanu
noj BaKyymMOM C nonydeHuem 2-metunn-6-(4,4,5,5-tetpametnn-1,3,2-gnokcaboponaH-2-

nnmunmmgaso[1,2-bjnupuaasmHa, KoTopbI Cpasy MCNONb30Bann Ha CrneayLen cTagmn.
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c) 7-dbT1op-2-(2-meTnnumunaasof1,2-binmpunaasnt-6-nn)nupunaol1,2-alnupumMmanH-

4-0H

Pd(PPh,),

N_ _Cl N
= N7 7V BOAH. K,CO,, ACN
| + 0 X N Y
N SB7 N
F [
o) &O

K pactBopy 2-xnop-7-thtop-4H-nnpuao[1,2-alnupummnamH-4-osa (750 mr, 3.78
mmornb) B ACN (36 wmn) pgobasunn  2-metun-6-(4,4,5,5-tetpametun-1,3,2-
anokcaboponan-2-un)jumngasol1,2-bjnupngasnmd  (1.17 r, 4.53 wmmonb, O3kB: 1.2),
Pd(Ph;P)s (218 mr, 0.189 mmonb, 0.05 3kB.) n BogHbin pacteop K,CO; (3.78 mn, 7.55
mmorb, 2.0 akB.). CMech ferasupoBany 1 Harpesanu B atmoccepe aproHa npu 105 °C B
TeYeHne Ho4un. PeakuMoHHY cmecb oxnagunm ao KT u otduneTposann. MNpeunnutar
NpoMbInn ¢ nomoLbio Et,O 1 3atem Bogbl, BbiCyLLIMNN 100 eakyymMom C nonyyeHnem 250
Mr (22%) 7-cTop-2-(2-meTunummgaso[1,2-bjnmpnaasmH-6-un)nupnao[1,2-ajnupumMmuanH-

4-oHa B BUAE CBETMNO-KOPUYHEBOro ocagka. MS m/z 296.1 [M+H]".

NMpomexyToyHoe coeauHeHue 2
2-(2,8-pumeTuniumnpaso[1,2-blnupunaasunnH-6-un)-7-prop-nupuao[1,2-alnupumMmn amH-
4-oH

a) 2,8-gumeTnn-6-(4,4,5,5-tetpameTtun-1,3,2-guokcaboponan-2-mn)ummaasof1,2-

bln1pnaasnH

MeO OMe
N =N
Pd(dppHCL,.CH, Cl, \)_
Cl NH,OH NH, NN KOACMOKCH \ O A N Y

B
= I ., Z I T /\/)_—» B
N
~ N ~ __N XN~ o
a” N7 a” N7 ar N

B 3akpbiton npobupke 3,6-guxnop-4-metvmnivpugasuH (27 r, 161 mMmonb)
cycrneHanpoBanu B BOAHOM pacTeBope amMoHusa (25%, 300 mn). PeakynoOHHYO cMecb
Harpeanu npu 110 °C B TeuyeHne 48 vyacoB (NpeBpartunacb B pacTBop Yepes 1 yac).
MNocne oxnaxaeHus 4O KOMHaTHOW Temneparypbl, peakynoHHyto cmecb snunu 8 CH,Cly,
n opraHnyeckass ¢asa Obina oTtaeneHa, eé€ Bbicywmnn  Hag Na,SO4 n
CKOHLEHTPMpPOBanu noj Bakyymom, ¢ nonyvyeHnem 22.4 r 6-xnop-4-meTtun-nupmnaasmH-3-
amMmuHa n 6-x1op-5-meTun-nupnaasuH-3-ammHa B BUAE CMeCcu permoMsomepoB, KOTOpbIe

cpasy UCnonb3oBanyv Ha CreayoLwen cTaguu.
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Cwmecb pervonsomepos 6-xnop-4-mMeTun-nmpuaasun-3-amumHa n 6-xnop-5-metun-
nupuaasuH-3-ammHa (22.4 r) cycnenHgumposanu B 2-nponadone (300 mn). 1-6pomo-2,2-
anmetokcunponad (36.0 r, 26.6 mn, 193 mmonb, 1.2 3kB.) n PPTS (2.96 r, 11.6 mmonb,
0.0725 3kB.) A0GaBunKU, U NOMyYMBLUMICA pacTBop HarpeBanu npu 105°C B TeueHue
Houn. PacteBoputenb yaanunun nod eakyymom wn octatok pactsopunum B CH.Cl, n
npombinn ¢ nomowbio NaHCO,. OpraHunuyeckne dasbl Bbicywmnu Hag Na,SO,,
CKOHLEHTpMpOBanu o0 8akyyMOM W HEOYULLEHHbIN CBETMNO-KOPUYHEBBLIA OCaAokK
nogsepranu xpomarorpadpum (EtOAc /rentan 1/2 -1/1) ¢ nonyyeHnem otgencHo 6.1 1 6-
Xrnop-2,8-aumetun-ummuaasol1,2-bjnupuaasnHa MS m/z 182.1 [M+H]" (21%) B Buge
6enoro ocagka u 5.9 r 6-xnop-2,7-gumetun-nmnaasol1,2-bjnnpngasmHa MS m/z 182.1
[M+H]* (20%) B BUae 6enoro ocagka.

Cwmecb 6-xnop-2,8-gumetunummgaso[1,2-bjnupugasmHa (0.9 r, 4.96 mMmonb),
4.4.4'4' 555 5-oktametnn-2,2'-bi(1,3,2-gnokcaboponana) (1.26 r, 4.96 mmonb, 1.0
3kB.), KOAc (0.97 r, 9.91 mmonb) u Pd(dppf)CleCH,Cl, (363 mr, 0.49 mmonb) B
AvokcaHe (50 mn) agerasuposanu U Harpesanu B atmocdepe N, npu 110 °C. Yepes 15
yacos, cmecb pasbasvnm EtOAC, oTunbTpoBanu 4yepes Lenut 1 CKOHLEHTpUpoBanm
noa BaKyyMOM c nosy4deHnem 2,8-pumetnn-6-(4,4,5,5-tetrpametnn-1,3,2-
awnokcaboponaH-2-unyumuaaso[1,2-bjnnpngasmHa, KoTopbii Cpasy MCNONb3oBann Ha
cneaywLlen crtagun.

b) 2-(2,8-gumeTnnumungasol1,2-blnupunaasnt-6-un)-7-prop-nupnaol1,2-

alnpuMmnamnH-4-oH

Pd(PPh,),

BOAH. K,CO,, ACN

K pactBopy 2-xnop-7-thtop-4H-nnpuao[1,2-alnupummnamH-4-osa (750 wmr, 3.78
MMOJb, ONMMCaHHOro 3gecb Bbiwe) B ACN (36 mn) gobasunu 2,8-gumetnn-6-(4,4,5,5-
TeTpameTun-1,3,2-gnokcaboponan-2-un)ummnaaso[1,2-bjnmpmngasmt (1.24 r, 4.53 mmone,
1.2 3kB.), Pd(Ph;P)s (218 wmr, 0.189 mmonb, 0.05 3kB.) 1 BogHbIN pacteop K,CO; (3.78
mn, 7.55 mmone, 2.0 3ks.). Cmech gerasvposanv 1 Harpesanu B atmocdepe aproHa npu
100 °C B TeyeHve 6 4acoB. peakUMOHHYI CMecCb oxnagunu Ao KT, n oTcdunbTpoBanm.
Mpeyunutar npomeinu ¢ nomolpto Et,O n 3atem Boagown, BbiCyLuMnu rmod eakyymMom C

nonydyeHnem 700 mr (60%) 2-(2,8-aumeTtunumugasol1,2-bjnmpmnaasnH-6-un)-7-pTop-
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npuao[1,2-ajnupumnanH-4-oHa B BUAE CBETNO-KOpUYHeBoro ocagka. MS mv/z 310.1
[M+H]".
NMpomexyTrouHoe coeauHeHue 3
7-pTop-9-meTun-2-(2-meTunumupasof1,2-b]jnupunaasni-6-un)nupmnao[1,2-
a]lnupumnanH-4-oH

a) 2-xnop-7-bTop-9-meTun-nupuaol1,2-alnmpumuamnH-4-oH

O
OMe
N OH N Cl
Y NH, © OMe = 7 | POC]3 = 72 |
—_— B —————
S~ |N - >~ _N . _N
O (0]

Cmecb  5-¢prop-3-metunnupmguH-2-ammHa (3.3 r, 26.2 wmMmonb) M
AnmeTtunmanoHara (15.0 mn, 0.13 monb, 5.0 3kB.) HarpeBanu npu 210 °C B TeueHune 1.5
yacos. [Nocne oxnaxaeHust 40 KOMHaTHOW TeMnepaTypbl, NpeyMnuTaT oTPUNLTPOBaNN U1
npombiny ¢ nomouybo ACN (3x) ¢ nonyyeHnem 7-prop-2-ruapokcn-9-metnn-nnpungol1,2-
ajnpuMmnanH-4-oHa B BMAE TEMHOro ocagka (2.3 r), KOTOpbIN Cpasy UCMONb3oBann Ha
cneaytowen ctagumn. MS m/z 195.1 [M+H]".

Cmecb HeouuLeHHoro 7-prop-2-rugpokcu-9-metun-nupngol1,2-ajnupummamnH-4-
oHa (2.3 r, 11.8 mmornb) B POCI; (7.7 mn, 82.9 mmonb) 1 DIEA (2.07 mn, 11.8 mmonsb)
HarpeBanu npu 110°C B TeueHue 15 yacoB. PacTBopuTenb yganunmM M OCTaTok
obpaboTtann BOAOM CO INbAOM, MPOMbINK BOAOW (3X) U BbICYLUMIIM C MOMYYEHUEM
KOPUYHEBOrO ocajaka. HeoumnLeHHbIA KOPUYHEBDBIA OCaL0K NOABEpPranu xpomarorpadum
(5% MeOH B CHCl,) ¢ nonyyeHnem 2-xnop-7-dpT1op-9-metnn-nupungo[1,2-alnnpmummamnt-
4-oHa B BUge xentoro ocagka (1.77 r, 70% 3a 2 craguu), MS m/z 213.1 [M+H]".

b) 7-dTop-9-MeTuUn-2-(2-meTunumuaasof1,2-binupungasnt-6-unnupunaol1,2-

alnpuMmnanH-4-ox
N
N_ _cl =N PA(PPhy), p
2 BOAH.K,CO,, ACN N XN
| + O X N / - ~ =
N ~B” °N
F é F >~ _N
o]

K pactBopy 2-xnop-7-cTop-9-metun-4H-nnpuao[1,2-ajnnpummanH-4-oHa (2.2 r,

10.3 mmorb) B ACN (80 wmn) pobasunn 2-metun-6-(4,4,5,5-tetpameTtun-1,3,2-
anokcaboponaH-2-unyumugaso[1,2-bjnmpngasun (3.22 r, 124 wmmonb, 1.2 3kB,

onucaHHbIn 3aechk Bbiwe), Pd(PhsP), (1.20 r, 1.03 mmonb, 0.1 3KB.) 1 BOAHbLIN pacTBop
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K,CO; (10.3 mn, 20.7 mmonb, 2.0 3kB.). Cmecb perasvpoBanu W Harpesanu B

atmocdepe aproHa npu 100 °C B TeyeHve 6 4acoB. peakLUUOHHYI0 CMECb OXNaaunu 4o

KT, n otduneTpoBanu. lNpeuyunurat npombinun ¢ nomowbio Et,O n 3atem Bogow,

BbiCylwmnu n1od eakyymom ¢ nonyyeHmem 1.80 r (56%) 7-dpTop-9-meTmn-2-(2-
5  metunumungaso[1,2-blnupuaasuH-6-un)nnpnaol[1,2-ajninpummamnH-4-oHa B BUAE CBETIO-

kopuuHesoro ocagka. MS m/z 310.1 [M+H]".

MpomexyTo4yHoe coeguHeHue 4
2-(2,8-gumeTunumnpaso[1,2-blnupunaasmnH-6-un)-7-cprop-9-metTun-nupunao[1,2-

a]lnMpMMnUAanH-4-oH

_ N_ _Cl =N Pd(PPhy),
= BOAH.K,CO,, ACN
| + o N N\/>7 AR 2,00, - ~
N ~B N~
F 0’ F X
o}

10

K pactBopy 2-xnop-7-¢ptop-9-metun-4H-nnpuao[1,2-ajnnpumnaunH-4-ona (0.98 r,
461 mmonb, onucaHHoro 3gecb Bbiwe) B ACN (50 mn) pobasunu 2,8-gumeTtun-6-
(4,4,5,5-TetpameTnn-1,3,2-guokcaboponan-2-un)ummnaasol1,2-bjnnpngasunn (1.51 r, 5.53
15 MMOSb, 1.2 3KB., onncaHHoro 3geco Bblwe), Pd(Ph;P)4 (0.32 1, 0.277 mmonb, 0.06 3kB.) 1
BogHbIN pactBop K,CO; (4.61 mn, 9.22 mmonb, 2.0 3kB.). Cmecb gerasvposanu u
HarpeBanu B atmoctepe aproHa npu 100 °C B TeyeHne 6 YacoB. PeakymoHHy cMech
oxnaaunu go KT, n otdounbTpoBanu. MNMpeyunutat npombinm ¢ nomowbto Et,O n Bogbl,
3atrem BbiCylwmnu 100 sakyymom ¢ nonydyeHnem 0.89 r (60%) 2-(2,8-
20  aumetunmmungaso[1,2-blnupugasunn-6-un)-7-cdTop-9-metun-nnpuao[1,2-ajnupmummuamnH-4-
OHa B BU/E CBETNO-KOPUYHEBOro ocaaka. MS m/z 324.4 [M+H]".
Mpumep 1
2-(2-meTunumunpaso[1,2-blnupugasmi-6-un)-7-(4-meTunnunepasmH-1-

un)nupuaol[1,2-alnupuMnanH-4-oH

25
B 3akpbiton npobupke, 7-pTop-2-(2-metnnnummnaasol1,2-blnnpnaasnn-6-un)-4H-

nupuao[1,2-alnupuMmuanH-4-oH (NpomexxytouHoe coeguHenme 1; 35 wvr, 0.119 mmonb) 1
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1-meTunnunepasuH (47.5 vr, 0.474 mmone, 4 3kB.) nepemewmsanv 8 AMCO (1 mn) npwu
120°C B TeyeHune Houn. XKX-MC nokasana nonHyto KoHsepcuio. Pactsoputens yaanunu
B rnybokoMm Bakyyme. HeouuLeHHbIN MPOAYKT OYMCTUNN MNOCPEACTBOM KONOHOYHON
xpomatorpacpum  (SiO,, CH.CI/MeOH=95/5 po 9/1) ¢ nonyyeHnem npoayKTa,
ykasaHHoro B 3aronoske (25 mr, 56%) B Buae cseTno-xentoro ocagka. MS m/z 376.3
[M+H"].
Mpumep 2
7-[(8aR)-3,4,6,7,8,8a-rekcarngpo-1H-nuppono[1,2-alnupasnH-2-un]-2-(2-

MeTunumunaaso[1,2-blnupuagasuH-6-un)nupuao[1,2-ajnupummnanH-4-oH

B 3akpbiton npobupke, 7-pTop-2-(2-metnnnmunaasol1,2-blnnpnaasnn-6-un)-4H-
nupuao[1,2-alnupuMunanH-4-oH (NpomexyTodHoe coegmHerHne 1; 125 mr, 0.426 mmonb) u
(R)-oktarugponuppono-[1,2-ajnnpasun (160 mr, 1.27 mmonb, 3 3KB.) nepemeluvsann B
OMCO (5 mn) npn 125°C B TeueHune Houn. Pactesoputens yganunu B rnybokom Bakyyme.
Ocrarok pactsopuniu B CH,Cl, »u npombiny € NOMOLLBIO BOLHOrO HAaCbILEHHOMO
pacteopa NaHCO;. OpraHumyeckun crion pasgenunu n sbicywmnu Hag Na,SOs wu
CKOHLeHTpMpoBanu 1od eakyymom. HeouYMLEHHbIN MPOAYKT OYUCTUNM MOCPELCTBOM
konoHouHon xpomatorpacdumn (SiO,, CH.Cl,/MeOH=98/2 po 95/5) ¢ nonyyeHnem
NPoAYKTa, ykasaHHoro B 3aronoBke (65 mr, 38%), B BuAE CBETNO-XenTtoro ocagka. MS
m/z 402.5 [M+H"].

Mpumep 3
7-[(8aS)-3,4,6,7,8,8a-rekcarngpo-1H-nuppono[1,2-alnupasnH-2-un]-2-(2,8-

anmetunumunaaso[1,2-blnupupasumi-6-un)nupnao[1,2-alnupuMmnanH-4-oH

B 3akpbiton npobupke, 2-(2,8-gumetnnummgasol1,2-bjnmpuaasmH-6-nn)-7-dTtop-

nupuao[1,2-alnupuMmunanH-4-oH (npomexxyToyHoe coegmHerue 2; 200 mr, 0.647 mmonb) u
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(S)-okTarngponuppono-[1,2-ajnupasuH (286 mr, 2.26 mmonb, 3.5 3kB.) nepemeLuvBani B
OMCO (5 mn) npn 125°C B TeueHune Houn. Pactesoputens yganunu B rnybokom Bakyyme.
Ocrarok pactsopuriu B CH,Cl, »n npombiny € MNOMOLLBIO BOAHOrO HAaCbILEHHOMO
pactBopa NaHCO;. OpraHumyeckui criom pasgenunu n Bbicywmnu Hag Na,SO, wm
CKOHLEHTpMpOBanu r1od eakyymMom. HeounweHHbI OCTaTOK OYUCTMMM MOCPEACTBOM
konoHouHon xpomaTtorpacdumn (SiO,, CH,Cl,/MeOH=98/2 po 95/5) ¢ nonyyeHnem
NpPoAYKTa, ykasaHHoro B 3aronoske (115 mr, 43%), B Buae CBeTNO-XenTtoro ocagka. MS
m/z 416.3 [M+H"].
Mpumep 4
7-[(8aR)-3,4,6,7,8,8a-rekcarngpo-1H-nuppono[1,2-ajnupasnH-2-un]-2-(2,8-

anmetunumunaaso[1,2-blnupupasumi-6-un)nupnao[1,2-alnupuMmmnamH-4-oH

B sakpbiton npobupke, 2-(2,8-gumetnnummgasof1,2-bjnmpuaasmH-6-nn)-7-dTtop-
nupuao[1,2-alnupuMmnanH-4-oH (NpomexkytouHoe coegmHeHne 2; 200 mr, 0.647 mmons),
DIPEA (0.113 mn, 0.67 mmonb, 13kB.) 1 (R)-okTaruaponuppono-[1,2-aljnnpasun (245 wr,
1.95 mmonb, 3.0 akB.) nepemewwmsanu B8 AMCO (2.5 mn) npn 125°C B TeueHmne Houw.
Pacteoputenb yganunu B rnybokom Bakyyme. Ocrtatok pactesopunm B CH.Cl, un
MPOMbINIA C NMOMOLLbIO BOAHOro HacbiweHHoro pacteopa NaHCO;. OpraHuyeckmnn cnown
pasgerunu n Bbicywmnn Hag Na,SO, M CKOHUEHTpupoBanu o0 eaKyyMOM.
HeounLeHHbIn OCTaToK OYUCTUIN MOCPEACTBOM KONMOHOYHOM xpomartorpadum (SiO,,
CH.Cl,/MeOH=98/2 po 95/5) ¢ nony4yeHnem npoaykTa, ykasaHHoro B 3aronoske (132 mr,

49%), B BUAE CBETNO-XenToro ocagka. MS m/z 416.3 [M+H"].
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Mpumep 5
7-[(8aS)-8a-meTun-1,3,4,6,7,8-rekcarngponupponol1,2-aJnupasunH-2-un]-2-(2,8-

anmetunumunaaso[1,2-blnupupasumu-6-un)nupmnao[1,2-alnupumnamH-4-oH

B 3akpbiton npobupke, 2-(2,8-aumeTnnummgasol1,2-bjnupuaasmH-6-nn)-7-dTtop-
nupuao[1,2-alnupuMuanH-4-oH (NPoMexyTovHoe coeauHeHne 2; 90 mr, 0.291 mmonsb),
DIPEA (0.05 mn, 0.29 mmonb, 13kB.) u (S)-8a-metunokrarngponuppono[1,2-ajnmpasuH
(81 mr, 0.58 mmonb, 2.0 3kB.) nepemewmsanu B AMCO (2.5 mn) npu 125°C B TeueHue
Houn. Pacteoputene yaanunu B rnybokom sakyyme. Ocrtarok pactsopunun B CH,Cl; m
NPOMbINIA C NMOMOLLbIO BOAHOro HackiweHHoro pactsopa NaHCO;. OpraHuyeckun cnown
pasgenunn  un Bbicywmnu Hag Na,SO, M CkOHUeHTpupoBanu o0 eaKyyMOM.
HeounLeHHbIN OCTaToK OYUCTUMN MOCPEACTBOM KONMOHOYHOM xpomartorpadpum (SiO,,
CH.Cl,/MeOH=95/5 go 90/10) c nony4yeHnem nNpoaykTa, ykasaHHoro B 3aronoske (55 mr,
44%) B BUAE cBeTno-xentoro ocagka. MS my/z 430.3 [M+H™].

Mpumep 6
7-[(8aR)-8a-meTun-1,3,4,6,7,8-rekcarugponuppono[1,2-ajnupasnH-2-un]-2-(2,8-

anmetunumuaaso[1,2-b]jnmpuaasnH-6-un)nnpnaol[1,2-alnupumnamH-4-oH

x
N
N NS
N (0]

B 3akpbiton npobupke, 2-(2,8-aumeTnnummgasol1,2-bjnmpuaasmH-6-nn)-7-dtop-
nupuao[1,2-alnupuMuanH-4-oH (NPoMeXyTovHoe coeauHeHne 2; 90 mr, 0.291 mmoneb),
DIPEA (0.05 mn, 0.29 mmonb, 13kB.) 1 (R)-8a-meTtunokrarngponunppono[1,2-ajnupasuH
(81 mr, 0.58 mmonb, 2.0 3kB.) nepemewmsanu B AMCO (2.5 mn) npu 125°C B TeueHue
Houn. Pacteoputene yaanunu B rnybokom sakyyme. Ocrtarok pactsopunu B CH,Cl; n
NPOMbINA C NOMOLLIO BOAHOro HackiweHHoro pactsopa NaHCO;. OpraHunyeckun cnown

pasgenunu 1 Bbicywmnu Hag Na,SO, UM CkOHUeHTpupoBanu 00 eaKyyMOoM.
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HeounLeHHbIN OCTaToK OYUCTUMN MOCPEACTBOM KOMOHOYHOM xpomarorpadpum (SiO,,
CH.Cl,/MeOH=95/5 go 90/10) c nony4yeHnem nNpoaykTa, ykasaHHoro B 3aronoske (50 mr,
40%), B BUAe cBeTno-xenTtoro ocagka. MS m/z 430.4 [M+H"].
Mpumep 7
2-(2,8-aumetnnumunaaso[1,2-bjnupnaasmn-6-un)-7-[(3S,5R)-3,5-

anmetrunnunepasunH-1-unjnupuao[1,2-alnupumn gnH-4-oH

B 3akpbiton npobupke, 2-(2,8-aumeTnnummgasol1,2-bjnmpuaasmH-6-nn)-7-dTtop-
nupuao[1,2-alnupuMnanH-4-oH (NPOMeEXyTo4MHOE coeauHeHne 2; 50 mr, 0.162 mmonb), u
yuc-2,6-gumetunnunepasuH (74 mr, 0.647 mmone, 4.0 3ks.) nepemewwmsanu 8 AMCO
(1.5 mn) npn 110°C B TeueHne Houn. PactBoputenb yaanunu B rinybokoMm Bakyywme.
Ocrarok pactsopuniu B CH,Cl, u npombiny € MNOMOLLBIO BOAHOrO HAaCbILEHHOrO
pacteopa NaHCO;. OpraHumyeckun crion pasgenunu n sbicywmnu Hag Na,SOs wu
CKOHL|EHTpMpOBanu r1od eakyymMom. HeOouneHHbI OCTaTOK OYUCTMNM MOCPEACTBOM
KONoHo4YHon xpomatorpadum (SiO,, CH,Cl/MeOH=95/5 pao 90/10) ¢ nony4eHuem
NpoAyKTa, ykasaHHoro B 3aronoske (32 mr, 49%), B Buae cBetno-xentoro ocagka. MS
m/z 404.4 [M+H"].

Mpumep 8
2-(2,8-aumeTnnumunaasof1,2-bjnupnaasmn-6-un)-7-[(3S)-3-meTunnunepasuH-1-

un]nupuao[1,2-alnupumMnanH-4-oH

B 3akpbiton npobupke, 2-(2,8-gumeTnnummgasol1,2-bjnmpuaasmH-6-nn)-7-dTtop-
nupuao[1,2-alnupuMmnanH-4-oH (NpomMexyTodHoe coeguHerne 2; 33 mr, 0.107 mmonb), u
(S)-2-meTunnunepasuH (43 wmr, 0.427 mmonb, 4.0 3kB.) nepemewumvsanu 8 AMCO (2 mn)

npyn 120°C B TeueHne Houn. PactBoputens yganunu B rnybokom Bakyyme. Ocrarok



10

15

20

-43-

pactsopynn B CH,Cl, m npombinu € MOMOLLBbIO BOAHOMO HAaCbILWEHHOrO pacTteopa
NaHCO;. Opranuyeckmn cnon pasgenmnu 1M Bbicywmnu  Hag Na,SO, n
CKOHLEHTpMpOBanu o0 eakyymMom. HeounweHHbI OCTaTOK OYUCTMNM MOCPEACTBOM
KONOHo4YHon xpomatorpadum (SiO,, CH.Cl/MeOH=95/5 pao 90/10) ¢ nony4eHuem
NpoAYyKTa, ykasaHHoro B 3aronoske (18 mr, 43%) B Buae CBeTno-xentoro ocagka. MS
m/z 390.3 [M+H"].
Mpumep 9
2-(2,8-gumeTunumupaso[1,2-bljnupugasmH-6-un)-7-[(3R)-3-meTunnunepasmnH-1-

un]nupuao[1,2-alnupuMnanH-4-oH

B 3akpbiton npobupke, 2-(2,8-gumetnnummgasol1,2-bjnupuaasmH-6-nn)-7-dTtop-
nupuao[1,2-alnupuMnanH-4-oH (MPOMEXYTOUYHOE coeauHeHne 2; 85 mr, 0.275 mmonb), u
(R)-2-metnnnunepasunH (110 mr, 1.10 mmone, 4.0 a3kB.) nepemewmsanu B8 AMCO (5 mn)
npyn 120°C B TeueHne Houn. PactBoputenb yganunu B rnybokom Bakyyme. Ocrarok
pacteopunn B CH,Cl, m npombinu € MNOMOLBbIO BOAHOMO HAaCbILWEHHOro pacTteopa
NaHCO,. OpraHudeckun cnov pasgenunm 1 Bbicywmnn Hag Na,SO, un
CKOHLEHTpMpOBanu r1od eakyymMom. HeounweHHbI OCTaTOK OYUCTMMM MOCPEACTBOM
KONoHOo4HOM Xxpomatorpacdmm (SiO,, CH,Cl/MeOH=95/5 pgo 90/10) ¢ nonyyeHnem
NpoAyKTa, ykasaHHoro B 3aronoske (35 mr, 33%), B Buae cBeTno-xenrtoro ocagka. MIS
m/z 390.3 [M+H"].

Mpumep 10
7-(1,4-guasenaH-1-un)-2-(2,8-gumetTunumnaaso[1,2-blnupunaasuH-6-un)nnpunao[1,2-

a]jnMpUMNANH-4-0OH
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B 3akpbiton npobupke, 2-(2,8-gumetnnummgasol1,2-bjnmpuaasmH-6-nn)-7-dTtop-
nupuao[1,2-alnupuMmnanH-4-oH (NpomexytTodHoe coeamHerune 2; 33 mr, 0.107 mmonb), u
1,4-gunasenaH (32 mr, 0.320 mmonb, 3.0 akB.) nepemewmsanv 8 AMCO (2 mn) npun 120°C
B Te4eHune Houwn. Pactesoputenb yaanunu B rinybokom sakyyme. OCTaTtok pacTBopunu B
CHCl, »n npombinu € nNOMOLBIO BOAHOrO HacbiweHHoro pactsopa NaHCO;.
Opranuyeckun cnon pasgenvnu n ebicywmnnu Hag Na,SO, n ckoHUeHTpuposanu 1od
g8aKyymMoMm.  HeouMleHHbI  OCTaToK  OYUCTMNM  MOCPEACTBOM  KONTOHOYHOM
xpomarorpadpum (SiO,, CH.Cl,/MeOH=95/5 po 90/10) ¢ nonyyYyeHMem npOAYKTa,
ykasaHHoro B 3aronoske (20 wmr, 48%) B Buae ceetno-xentoro ocagka. MS m/z 390.3
[M+H"].

Mpumep 11
2-(2-meTnumupaso[1,2-bjnupuaasmn-6-un)-7-[(3S)-3-meTunnunepasmH-1-

un]nupuao[1,2-alnupuMnanH-4-oH

B 3akpbiton npobupke, 7-pTop-2-(2-metnnumunaasol1,2-blnnpnaasnn-6-un)-4H-
nupnao[1,2-ajinpnmmnamnH-4-oH (NnpomexxytodHoe coeguHenune 1; 50 mr, 0.169 mmonb), 1
(S)-2-meTunnunepasuH (68 mr, 0.677 mmonb, 4.0 akB.) nepemewwmsanu 8 AMCO (2 mn)
npu 110°C B TeuyeHme Houu. PactBoputenb yaanunu B rnybokom Bakyyme. OcrtaTok
pacteopunn B CH,Cl, M npombinuM € MNOMOLBbIO BOAHOMO HAaCbILWEHHOro pacTteopa
NaHCO;. OpraHudecknun cnon pasgenunu 1 Bbicywmnun  Hag Na,SO, n
CKOHL|EHTpMpOBanu 1ol eakyymMoMm. HeOuULEHHbIN OCTaTOK OYUCTMMM MOCPEACTBOM
KonoHo4Hon xpomatorpacdmm (SiO,, CHLCl/MeOH=95/5 pgo 90/10) ¢ nonyyeHnem
NpoAyKTa, ykasaHHoro B 3aronoske (40 mr, 63%) B Buae ceetno-xentoro ocagka. MS
m/z 376.2 [M+H"].
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Mpumep 12
2-(2-meTunumunpaso[1,2-blnupuagasmni-6-un)-7-[(3R)-3-meTunnunepasmH-1-

un]nupuao[1,2-alnupumMnanH-4-oH

B 3akpbiton npobupke, 7-pTop-2-(2-metnnumuaasof1,2-bjnnpnaasnnH-6-un)-4H-
nupuao[1,2-alnupuMmnanH-4-oH (NpomexxytTodHoe coeauHerne 1; 50 mr, 0.169 mmonb), n
(R)-2-metnnnunepasuH (68 mr, 0.677 mmonb, 4.0 3kB.) nepemewmsanu B JMCO (2 mn)
npy 110°C B TeueHue Houn. Pacteoputenb yganunu B rnybokom Bakyyme. Ocrarok
pactsopunim B CH,Cl, U npombinM € nOMOLWBKO BOAHOrMO HAaCbILWEHHOro pacTeopa
NaHCO;. Opranuyecknmn cnon pasgenmnu 1M Bbicywmnn  Hag Na,SO, n
CKOHLEHTpMpOBanu r1od eakyymMom. HeOuMLEHHbIN OCTaTOK OYUCTMNM MOCPEACTBOM
KornoHo4Hou xpomatorpacdum (SiO,, CH,LCl/MeOH=95/5 pgo 90/10) ¢ nonyyeHnem
NpoAyKTa, ykasaHHOro B 3aronoske (48 mr, 75%), B Buae cBeTno-xentoro ocagka. MS
m/z 376.3 [M+H"].

Mpumep 13
7-(1,4-auasenaH-1-un)-2-(2-metuniummnaaso[1,2-blnupunaasmH-6-un)nupunaol1,2-

a]lnupumnanH-4-oH

B 3akpbiton npobupke, 7-pTop-2-(2-metnnnmuaasof1,2-bjnnpnaasnn-6-un)-4H-
nupuao[1,2-alnupuMmnanH-4-oH (NpomexkytTodHoe coeauHerne 1; 50 mr, 0.169 mmonb), n
1,4-gunasenaH (68 mr, 0.677 mmonb, 4.0 akB.) nepemewmsanv 8 MCO (2 mn) npun 110°C
B TeyeHne Houn. PacteBoputens yaanunu B rinybokom Bakyyme. OCTaTtok pactsopunu B
CHCl, »n npombinu € nOMOLWbBIO BOAHOrO HacbiweHHoro pacteopa NaHCO;.
OpraHuyeckun cnon pasgenvnu n ebicywnnu Hag Na,SO, n ckoHueHTpuposanu 100
g8aKkyymMoMm.  HeouMweHHbIn  OCTaToK  OYUCTMNM  MOCPEACTBOM  KOJTOHOYHOMW

xpomarorpadpumn (SiO,, CH.Cl,/MeOH=95/5 po 90/10) ¢ nonyyYyeHMem npPOAYKTa,
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ykasaHHoro B 3aronoske (41 wmr, 65%), B Buge ceetno-xentoro ocagka. MS m/z 376.2
[M+H"].
Mpumep 14
7-[(3R,58)-3,5-aumeTunnunepasunH-1-un)-2-(2-metunumugaso[1,2-bjnmpmaasmH-6-

un)nupuaol[1,2-alnupuMmnanH-4-oH

B 3akpbiton npobupke, 7-pTop-2-(2-metnnumunaasol1,2-bjnnpnaasnn-6-un)-4H-
nupuao[1,2-alnupuMmnanH-4-oH (NpomexytTodHoe coeauHeHne 1; 50 mr, 0.169 mmonb), n
yuc-2,6-gumetunnunepasuH (77 mr, 0.677 mmonb, 4.0 3kB.) nepemewmsany 8 MCO (2
mn) npu 110°C B TeyeHme Houun. PactBoputenb yganunu B rnybokom Bakyyme. Ocrarok
pactsopunin B CH,Cl, U npombinM € nNOMOLBO BOAHOrO HAaCbILWEHHOro pacTeopa
NaHCO;. Opranuyeckmn cnon pasgenmnu 1M Bbicywmnun  Hag Na,SO, n
CKOHLEHTpMpOBanu o0 eakyymMoMm. HeOounLEHHbI OCTaTOK OYUCTMNM MOCPEACTBOM
KornoHo4yHon xpomatorpacdum (SiO,, CH,Cl/MeOH=95/5 pgo 90/10) ¢ nonyyeHnem
NpoAyKTa, ykasaHHoro B 3aronoske (41 mr, 62%), B Buge cesetno-xenrtoro ocagka. MS
m/z 390.3 [M+H"].

Mpumep 15
7-[(8aS)-3,4,6,7,8,8a-rekcarngpo-1H-nuppono[1,2-alnupasnH-2-un]-2-(2-

MmeTunumunaaso[1,2-blnupugasuH-6-un)nupmnao[1,2-ajnupmmmnanH-4-oH

N
7
« [T
: N AN
N O

B 3akpbiton npobupke, 7-pTop-2-(2-metnnmunaaso[1,2-bjnnpnaasnn-6-un)-4H-

nupuao[1,2-alnupuMmnanH-4-oH (NpomexytTodHoe coeguHeHne 1; 50 mr, 0.169 mmonb), u
(S)-okTarngponuppono[1,2-aljnupa3uH (85 mr, 0.677 mmonb, 4.0 3KB.) NepemeLunBanu B
OMCO (2 mn) npn 125°C B TeueHune Houn. Pactesoputens yganunu B rnybokom Bakyyme.
Ocrarok pactesopuniu B CH,Cl, »u npombiny € NOMOLLBIO BOAHOrO HAaCbILEHHOMO

pacteopa NaHCO;. OpraHuyeckun crion pasgenunu n sbicywmnu Hag Na,SO, wu
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CKOHLEHTpMpOBanu o0 eakyymMom. HeOounEeHHbIN OCTaTOK OYUCTMMM MOCPEACTBOM
KornoHoyHou xpomatorpacdpum (SiO,, CH,Cl/MeOH=95/5 pgo 90/10) ¢ nonyyeHnem
NPoAYyKTa, ykasaHHoro B 3aronoske (36 mr, 53%),0 B Buae cBeTno-xenrtoro ocagka. MS
m/z 402.3 [M+H"].
Mpumep 16
7-[(8aS)-8a-meTun-1,3,4,6,7,8-rekcarngponupponol[1,2-ajnupasunH-2-un]-2-(2-

MeTunumunaaso[1,2-blnupugasuH-6-un)nupmnao[1,2-ajnupummnanH-4-oH

N
X
N
SN
N o}

B 3akpbiton npobupke, 7-pTop-2-(2-metnumunaaso[1,2-bjnnpnaasnn-6-un)-4H-

nupuao[1,2-alnupuMmuanH-4-oH (NpomexytodHoe coeauHenme 1; 50 mr, 0.169 mmonb) n
(S)-8a-metunokrarngponupporno[1,2-aljnupasmH (95 wr, 0.677 wmmonb, 4.0 3kB.)
nepemewmsany 8 AMCO (2 mn) npu 125°C B TeueHne Houn. PacTBoputene yaanunu B
rnybokom Bakyyme. Ocrtartok pactsopunu B CH,Cl, 1 npombinn ¢ NOMOLLbO BOAHOMO
HacblweHHoro pactsopa NaHCO;. OpraHuveckun cnown pasgenvnu 1 BbICYLUMNU Haf
Na,SO;s un ckoHyeHTpupoBanu n1od eakyymom. HeOouneHHbIM OCTaToK OYUCTUMNN
nocpeacTBOM KornoHovHou xpomarorpadpum (SiO,, CH.Cl,/MeOH=95/5 ao 90/10) c
nosfily4eHneM NPOAYKTA, yKasaHHOro B 3aronoske (45 mr, 64%), B Buae CBETIO-KENTOro
ocagka. MS m/z 416.3 [M+H"].
Mpumep 17
7-[(8aR)-8a-meTnn-1,3,4,6,7,8-rekcarngponuppono[1,2-ajnupasunH-2-un]-2-(2-

MeTunumunaaso[1,2-blnupuagasuH-6-un)nupuao[1,2-ajnupmmmnanH-4-oH

N\
N

B 3akpbiton npobupke, 7-pTop-2-(2-metnnnmunaasol1,2-bljnnpnaasnn-6-un)-4H-

nupuao[1,2-alnupuMmunanH-4-oH (npomexytodHoe coegmHerue 1; 100 mr, 0.339 mmonb) n
(R)-8a-metunokrarmngponuppono[1,2-ajnupasnH (190 wmr, 1.35 mmonb, 4.0 3kB.)
nepemewwmsany 8 AMCO (4 mn) npu 125°C B TeueHne Houn. PacTBoputene yaanunu B

rnybokom Bakyyme. Ocrtartok pactsopunv B CH,Cl, 1 npombinn ¢ nOMOLb0 BOAHOMO
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HacblweHHoro pactsopa NaHCO;. OpraHuyeckun cnown pasgenvnu 1 BbICYLUMNU Haf
Na,SO, wun ckoHyeHTpupoBanu nod eakyymoMm. HeOouneHHbIM OCTaToK OYUCTUMNN
nocpeacTBOM KornoHovHou xpomarorpadpum (SiO,, CH.Cl,/MeOH=95/5 ao 90/10) c
Nnony4eHneM NPOAYKTA, yKasaHHOro B 3aronoske (45 mr, 64%), B Buge CBETIO-XKENTOro
ocagka. MS m/z 416.3 [M+H"].
Mpumep 18
2-(2,8-gumeTunumunpaso[1,2-bjnupuaasmi-6-un)-7-[(3R)-3-nupponuagnH-1-

unnupponuauH-1-unjnupunao[1,2-ajlnupummnanH-4-oH

B wmwukposonHoBouM neun, 2-(2,8-gumetunmmmngaso[1,2-bjnupungasnH-6-un)-7-
dpTop-nmpnao[1,2-alnupumugnn-4-oH (NPoMeXyTouyHoe coepguHeHune 2; 45 wmr, 0.145
mmonb), (R)-1,3-6ununpponunavHa gurngpoxnopug (62 mr, 0.291 mmonb, 2.0 3kB.) ”
DIPEA (0.20 mn, 1.16 mmonb, 8 3kB.) nepemewmsanvy B NMP (3 mn) npun 220°C B
TeyeHue 1 yaca. Pacteoputenb yganunu B rnybokom Bakyyme. OcTaTok pacTBopunu B
CHCl, »n npombinu € nNOMOLWBIO BOAHOrO HacbiweHHoro pacteopa NaHCO;.
Opranuyeckun cnon pasgenvnu n ebicywmnnu Hag Na,SO, n ckoHUeHTpuposanu 1od
g8aKyymMoMm.  HeOouMleHHbI  OCTaToK  OYUCTMNM  MOCPEACTBOM  KONTOHOYHOM
xpomarorpadpum (SiO,, CH.Cl,/MeOH=98/2 pao 90/10) ¢ nony4YyeHMem npPOAYKTa,
ykasaHHoro B 3aronoske (25 mr, 40%), B Buae CBETNO-XenToro ocagka. MS m/z 430.3
[M+H"].

Mpumep 19
7-(4,7-pnasacnupo[2.5]okraH-7-un)-2-(2-meTunumuaaso[1,2-bjnupmnaasnH-6-

un)nupuao[1,2-alnupuMnanH-4-oH
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B 3akpbiton npobupke, 7-pTop-2-(2-metnnnummnaasol1,2-blnnpnaasnn-6-un)-4H-
nupuao[1,2-alnupumnanH-4-oH (npomexkytouHoe coeguHenmne 1; 50 mr, 0.169 mmonsb),
DIPEA (0.24 mn, 1.35 mmonb, 8 3kB.) U 4,7-gnasacnmpo[2.5]okTaHa aurnapoxnopua
(62.7 mr, 0.339 mmoneb, 2.0 3kB.) nepemewwmsanu 8 AMCO (2 mn) npu 125°C B TeyeHune
2 aHen. PacteBoputenb yganunu B rnybokom Bakyyme. Octatok pactsopunu B CH,Cl, u
MNPOMbINN C NOMOLLIO BOAHOro HacbiweHHoro pacteopa NaHCO;. OpraHuyeckmnn cnown
pasgerunu n Bbicywmnn Hag Na,SO, M CKOHUEHTpupoBanu o0 eaKkyyMOM.
HeounLweHHbIn OCTaToK OYUCTUIN MOCPEACTBOM KONMOHOYHOM xpomartorpadpum (SiO,,
CH.Cl,/MeOH=95/5 go 90/10) ¢ nony4yeHnem nNpoayKTa, ykasaHHOro B 3aronoske (22 mr,

33%) B BUAE cBETMNO-XenToro ocagka. MS m/z 388.3 [M+H"].

Mpumep 20
7-(4,7-anasacnupo[2.5]okraH-7-un)-2-(2,8-gumeTunumuaasof1,2-

blnupuaasuH-6-un)nupuao[1,2-ajnupuMmnanH-4-oH

B 3akpbiTon npobupke, 2-(2,8-aumetunummgasol1,2-bjnupungasmH-6-un)-7-ptop-
nupunao[1,2-ajninpnmMnamnH-4-oH (NpomexkyToyHoe coeguHeHune 2; 50 mr, 0.162 mMmonb),
DIPEA (0.22 mn, 1.29 mmonb, 4 3kB.) U 4,7-anasacnupo[2.5]oktana aurmngpoxnopug, (32
mr, 0.320 mmonb, 3.0 3kB.) nepemewmsanu B IMCO (2 mn) npn 130°C B TeueHune 48
yacos. Pactsoputenb yganunu B rinybokom Bakyyme. Octatok pactsopunu B CH,Cl, n
MPOMbININ C NMOMOLLbIO BOAHOro HackiweHHoro pactsopa NaHCO;. OpraHudeckmnn cnown
pasgenunu n Bbicywmnn Hag Na,SO,; UM CKOHUEHTpupoBanu 1100 eaKyyMOM.
HeounLeHHbIN OCTaToK OYUCTUIN MOCPEACTBOM KONMOHOYHOM xpomartorpadpum (SiO,,
CH.Cl,/MeOH=98/2 po 95/5) ¢ nony4yeHmem npoaykTa, ykasaHHoro B 3aronoske (12 mr,

18%), B BUAE CBETNO-KenToro ocagka. MS m/z 402.3 [M+H"].
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Mpumep 21
2-(2-meTunumunpaso[1,2-blnupuaasmu-6-un)-7-[(3R)-3-nupponuamnH-1-

unnupponuauH-1-unjnupuao[1,2-ajlnupummnamH-4-oH

B 3akpbiton npobupke, 7-pTop-2-(2-metnumunaasof1,2-bjnnpnaasnn-6-un)-4H-
nupuao[1,2-alnupuMmnanH-4-oH (NpomexxkytovHoe coeauHeHne 1; 40 mr, 0.135 mmons),
DIPEA (0.19 mn, 1.08 mmonb, 8 3kB.) un (R)-1,3-6unupponugnHa guruapoxnopug (58 wr,
0.271 mmonb, 2.0 3kB.) nepemewwmsann B8 AMCO (4 mn) n Harpesanu npu 220°C B
TeyeHne 40 MUHYT B MUKPOBONMHOBOW neuwn. Pacteoputens yganvnu B rnyOokoOMm
Bakyyme. Octatok pactsopunu B CH,Cl; 1 npombIny ¢ NOMOLLbIO BOAHOMO HaCbILLEHHOrO
pacteopa NaHCO;. OpraHumyecku criom pasgenunu n sbicywmnu Hag Na,SO, wm
CKOHUEeHTpupoBann r1od eakyymoMm. HeouuleHHbIM OCTaTOK OYUCTUMN MOCPEACTBOM
kKornoHo4yHon xpomarorpacdpum (SiO,, CH,Cl/MeOH=98/2 po 90/10) ¢ nonyyeHnem
npoaykTa, ykasaHHoro B 3aronoske (30 mr, 53%), B Buae csetno-xenrtoro ocagka. MS
m/z 416.3 [M+H"].

Mpumep 22
2-(2,8-gpumeTunumnpaso[1,2-blnupunaasmnH-6-un)-7-(3,3-gumetTunnunepasuH-1-

un)nupuaol[1,2-alnupumMnanH-4-oH

B 3akpbiton npobupke, 2-(2,8-aumeTnnummgasol1,2-bjnupuaasmH-6-nn)-7-dTtop-
nupuao[1,2-alnupuMuanH-4-oH (NPOMEXYTOUHOEe coeauHenmne 2; 40 mr, 0.129 mmonb) u
2,2-pumetunnunepasuH (59 mr, 0.517 mmone, 4.0 3kB.) nepemewumsanu 8 AMCO (1.6 mn)
npyn 130°C B TeueHue Houn. Pacteoputenb yganunu B rnybokom Bakyyme. Ocrarok

pactBopynn B CH,Cl, n NpombinM C MOMOLLbIO BOLHOMO HaCbILEHHOro pacTBopa
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NaHCO;. Opranuyeckmn cnon pasgenmnu 1M Bbicywmnu  Hag Na,SO, n
CKOHLEHTpMpOBanu o0 eakyymMom. HeOouneHHbI OCTaTOK OYUCTMNM MOCPEACTBOM
konoHo4yHou xpomartorpadun (SiO,, CH,CI/MeOH=95/5 po 9/1) ¢ nonyyeHnem
NPOAYKTA, yka3aHHOro B 3aronoske (29 mr, 55%) B BMAE CBETNO-XenToro ocagka. MS
m/z 404.3 [M+H"].
Mpumep 23
7-(3,3-aumeTunnunepasuH-1-un)-2-(2-metunumuaasof1,2-bjnupupasmH-6-

un)nupuaol[1,2-alnupumMnanH-4-oH

B 3akpbiton npobupke, 7-pTop-2-(2-metnnumunaasof1,2-blnnpnaasnn-6-un)-4H-
nupuao[1,2-alnupuMmuanH-4-oH (npomexytodHoe coeguHenme 1; 40 mr, 0.135 mmonb) n
2,2-pumetnnnunepasuH (62 mr, 0.542 mmone, 4.0 3ks.) nepemewmsanu B JMCO (2 mn)
npyn 130°C B TeueHne Houn. PactBoputenb yganunu B rnybokom akyyme. Ocrarok
pacteopynn B CH,Cl, m npombinu € MNOMOLLBbIO BOAHOMO HAaCbILWEHHOrO pacTteopa
NaHCO;. Opranuyeckmn cnon pasgenmnu 1M Bbicywmnn  Hag Na,SO, n
CKOHLEHTpMpOBanu r1od eakyymMom. HeounweHHbI OCTaTOK OYUCTMNM MOCPEACTBOM
KOnoHo4yHon xpomatorpadum (SiO,, CH,Cl/MeOH=95/5 pao 90/10) ¢ nony4eHuem
NPOAYKTa, ykasaHHOro B 3aronoske (26 mr, 49%), B Buae cBeTno-xentoro ocagka. MS
m/z 390.3 [M+H"].

Mpumep 24
2-(2,8-pumetrunumuaaso[1,2-bjnupuaasmH-6-un)-9-metun-7-[(3S)-3-

MeTunnunepasuH-1-unjnupuaol[1,2-ajnupumnanH-4-oH

YN X
)

B 3akpbiton npobupke, 2-(2,8-gumetnnummgasol1,2-bjnmpuaasmH-6-nn)-7-dTtop-
9-meTun-nupunao[1,2-ajnpumMmnamnH-4-oH (NpomexytodHoe coeauHeHne 4; 50 wr, 0.155

MMonb) U (S)-2-metunnunepasuH (62 mr, 0.619 mmonb, 4.0 3kB.) nepemewmBany B
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OMCO (2 mn) npn 125°C B TeueHune Houn. Pactesoputens yganunu B rnybokom Bakyyme.
Ocrarok pactsopuniu B CH,Cl, »u npombiny € MNOMOLLBIO BOLHOrO HAaCbILEHHOMO
pacteopa NaHCO;. OpraHumyecku crion pasgenunu n sbicywmnu Hag Na,SO, wu
CKOHLEHTpMpoBanu r1od eakyymMom. HeounweHHbI OCTaTOK OYUCTMNM MOCPEACTBOM
KONOHOYHOM Xxpomatorpacdmm (SiO,, CH,Cl/MeOH=95/5 po 90/10) ¢ nonyyeHnem
NPOAYKTa, ykasaHHOro B 3aronoske (45 mr, 72%) B Buae CBETNO-Xentoro ocagka. MS
m/z 404.3 [M+H"].
Mpumep 25
2-(2,8-gpumeTuniumnpasof1,2-blnupunaasumH-6-un)-9-metun-7-[(3R)-3-

MeTunnunepasuH-1-unjnupuaol[1,2-ajnupuMmnanH-4-oH

(\N N
HN\)

B 3akpbiton npobupke, 2-(2,8-gumetnnummgasol1,2-bjnmpuaasmH-6-nn)-7-drtop-
9-meTun-nupunao[1,2-ajlnpumMmnamnH-4-oH (NpomexytodHoe coeauHeHmne 4; 50 wr, 0.155
Mmornb) U (R)-2-metunnunepasuH (62 mr, 0.619 mmonb, 4.0 3kB.) nepemewwmsann B
OMCO (2 mn) npn 125°C B TeyeHune Houn. Pactesoputens yganunu B rnybokom Bakyyme.
Ocratok pacteopynu B CH,Cl, n npombinM € NOMOLLbO BOAHOIMO HACbILEHHOrO
pacteopa NaHCO;. OpraHudeckuin cnow pasgenunu 1 Bbicywmnu Hag Na,SO4 u
CKOHL|EHTpMpOBanu o0 eakyymMom. HeouUEeHHbI OCTaTOK OYUCTMMM MOCPEACTBOM
KOnoHo4HoW Xxpomatorpacdumm (SiO,, CH,LCl/MeOH=95/5 po 90/10) ¢ nonyyeHnem
NpoAyKTa, ykasaHHoro B 3aronoske (40 mr, 70%) B BUAe cCBeTno-xentoro ocagka. MS
m/z 404.3 [M+H"].

Mpumep 26
2-(2,8-aumeTnumunaaso[1,2-bjnupnaasmn-6-un)-7-[(3R,5S)-3,5-

anMmerunnunepasuH-1-un]-9-metun-nupuao[1,2-ajnupumunanH-4-oH
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B 3akpbiton npobupke, 2-(2,8-gumetnnummgasol1,2-bjnmpunaasmH-6-nn)-7-dTtop-
9-meTun-nupuao[1,2-ajlnupuMmnanH-4-oH (NpomexytodHoe coeguHeHne 4; 50 wr, 0.155
MMOSb) N yuc-2,6-gumetunnunepasud (70 mr, 0.619 mmone, 4.0 3kB.) nepemeLusanv B
AMCO (2 mn) npu 125°C B TeueHne Houn. PacTtsopuTenb yaanunu B rnybokom Bakyyme.
Octatok pactBopunu B CH,Cl, M npombinM € NOMOLbIO BOAHONO HAaCbILLEHHOrO
pactBopa NaHCO;. OpraHumyeckuin criom pasgenunu mn sbicywmnu Hag Na,SO, wm
CKOHL|EHTpMpOBanu r1od eakyymMom. HeouUEHHbIN OCTaTOK OYUCTMMM MOCPEACTBOM
KornoHo4Hon xpomarorpacdumm (SiO,, CH,LCl/MeOH=95/5 pgo 90/10) ¢ nonyyeHnem
NPOoAYKTa, ykasaHHOro B 3aronoske (26 mr, 40%), B BUAE CBETNO-XKenToro ocagka. MS
m/z 418.3 [M+H"].

Mpumep 27
2-(2,8-gpumeTunumnaasof1,2-blnupunaasumni-6-un)-7-(3,3-aumetTunnunepasuH-1-un)-

9-metun-nupuao[1,2-alnupMmnanH-4-oH

B sakpbiTon npobupke, 2-(2,8-gumetnnummgasof1,2-bjnmprnaasmH-6-nn)-7-dTtop-
9-meTun-nupuao[1,2-alnimpummnamnH-4-oH (NpomexyTouHoe coeauHeHue 4; 50 mr, 0.155
MMOIb) U 2,2-aumetunnunepasuH (35 mr, 0.309 mmonb, 2.0 3kB.) nepemelmsann B
OMCO (2 mn) npn 125°C B TeueHune Houn. Pacteoputens yganunu B rnybokom Bakyyme.
Ocrarok pactsopunu B CH,Cl, u npombiny € NOMOLLBbIO BOAHOrO HAaCbILEHHOMO
pacteopa NaHCO;. OpraHumyeckmi criom pasgenunu mn sbicywmnu Hag NaSO, wm
CKOHL|EHTpMpOBanu 1ol eakyymMoMm. HeOuULEHHbIN OCTaTOK OYUCTMMM MOCPELCTBOM
KonoHo4Hon xpomatorpacdumm (SiO,, CH,LCl/MeOH=95/5 pgo 90/10) ¢ nonyyeHnem
NPOAYKTa, ykasaHHOro B 3aronoske (36 mr, 56%), B Buae CBETNo-xKentoro ocagka. MS
m/z 418.3 [M+H"].
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Mpumep 28
7-(4,7-gnasacnupol[2.5]okraH-7-un)-2-(2,8-aumeTnnumupasof1,2-bjnupnaasnH-6-

un)-9-metun-nupupo[1,2-ajnupumnanH-4-oH

By
HN\)

B 3akpbiton npobupke, 2-(2,8-aumeTnnummgasol1,2-bjnupuaasmH-6-nn)-7-dtop-
9-meTun-nupunao[1,2-ajnupuMnamnH-4-oH (NPoMexytodHoe coeauHeHmne 4; 50 wr, 0.155
mmone), DIPEA (0.21 wmn, 1.24 mmonb, 8 3kB.) U 4,7-gnasacnmpo[2.5]oktaHa
avrngpoxnopug (57 wmr, 0.309 mmonb, 2.0 3kB.) nepemewmsanu 8 AMCO (2 mn) npu
125°C B TeueHme 2 pgHewn. PactBoputenb yganunu B rnybokom Bakyyme. Octatok
pacteopunin B CH,Cl, U npombinv € nNOMOLBO BOAHOrO HAaCbILWEHHOro pacTeopa
NaHCO;. Opranuyeckmn cnon pasgenmnu 1M Bbicywmnun  Hag Na,SO, n
CKOHLEHTpMpOBanu r1od eakyymMom. HeOuNLEHHbIN OCTaTOK OYUCTMNM MOCPEACTBOM
KornoHoyHou xpomatorpacdum (SiO,, CH,Cl/MeOH=95/5 pgo 90/10) ¢ nonyyeHnem
NpoAyKTa, ykasaHHoro B 3aronoske (17 mr, 26%), B Buge csetno-xenrtoro ocagka. MS
m/z 416.3 [M+H"].

Mpumep 29
2-(2,8-pumeTrunumuaaso[1,2-bjnupuaasmn-6-un)-7-[(3S,5S)-3,5-

anmerunnunepasnH-1-unjnupuao[1,2-alnupumngnH-4-oH

B 3akpbiton npobupke, 2-(2,8-gumeTnnummgasol1,2-bjnupuaasmH-6-nn)-7-dTtop-
nupuao[1,2-alnupuMnanH-4-oH (NPOoMeXXyTovHoe coeauHeHne 2; 50 mr, 0.162 mmonb),
TEA (0.18 mn, 1.29 mmonb, 8 3kB.) 1 (2S,6S)-2,6-gumeTunnunepasuHa Aurnapoxnopua
(90 wr, 0.485 mmoneb, 3.0 3kB.) nepemewmsanu 8 AMCO (2 mn) npu 140°C B TeueHue
Houn. Pacteoputene yaanunu B rnybokom sakyyme. Ocrarok pactsopunu B CH,Cl, n

NPOMbINA C NMOMOLLIO BOAHOro HackiweHHoro pactsopa NaHCO;. OpraHuyeckun cnown
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pasgermnu  n Bbicywmnn Hag Na,SO, UK CKOHUEHTpupoBanu 100 eaKyyMOM.
HeounLeHHbIN OCTaToK OYUCTUMN MOCPEACTBOM KOMOHOYHOM xpomarorpadpum (SiO,,
CH.Cl,/MeOH=95/5 go 9/1) c nonyyeHnem npoaykra, ykasaHHoro B 3aronoske (20 mr,
30%), B BUAE CBETNO-XenToro ocagka. MS m/z 404.3 [M+H™].
Mpumep 30
2-(2,8-aumeTnnumunaasof1,2-blnupnaasmn-6-un)-7-[(3S)-3-nupponnamu-1-

unnupponuauH-1-unjnupunao[1,2-ajnupmmmnanH-4-oH

B 3akpbiton npobupke, 2-(2,8-gumetnnummgasol1,2-bjnmpuaasmH-6-nn)-7-dTtop-
nupuao[1,2-alnupuMnanH-4-oH (NpomMmexyTouHoe coeauHeHne 2; 50 mr, 0.162 mmonb),
DIPEA (0.22 mn, 1.29 mmons, 8 3kB.) u (S)-1,3"-6unupponungnHa guruapoxnopus (103 wr,
0.485 mmonb, 3.0 akB.) nepemewwmsann B8 NMP (2 mn) npu 140°C B TeyeHue Houw.
Pacteoputens yganunu B rnybokom Bakyyme. Ocrtatok pacrtsopuniv B CH,Cl, un
NPOMbINN C NMOMOLLBIO BOAHOMO HackiweHHoro pactsopa NaHCO,;. OpraHuyecknn cnou
pasgermnu  n Bbicywmnn Hag Na,SO, M CKOHUEHTpupoBanu 100 eaKyyMOM.
HeounLeHHbIn OCTaToK OYUCTUIN NOCPEACTBOM KOMOHOYHOM xpomartorpacdum (SiO,,
CH.Cl,/MeOH=95/5 go 9/1) ¢ nony4yeHnem npoaykTa, ykasaHHOro B 3aronoske (22 mr,
32%), B BUAE CBETNO-XENTOro ocagka. MS m/z 430.3 [M+H"].

Mpumep 31
2-(2-meTnumupaso[1,2-blnupunaasmn-6-un)-7-[(3S)-3-nupponnamu-1-

unnupponuauH-1-unjnupunao[1,2-ajlnupuMmmnanH-4-oH
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B 3akpbiton npobupke, 7-pTop-2-(2-metnnnummnaasol1,2-blnnpnaasnn-6-un)-4H-
nupuao[1,2-alnupuMmnanH-4-oH (NpomexkytouHoe coeguHenne 1; 75 mr, 0.254 mmons),
TEA (0.28 mn, 2.03 mmonb, 8 3kB.) 1 (S)-1,3-6unupponuaunHa gurugpoxnopus (162 wr,
0.762 mmonb, 3.0 akB.) nepemewmsann B NMP (4 mn) n Harpesanu npu 220°C B
TeyeHue 1 yaca B MUKPOBONHOBOW neun. PacteBoputenb yganunu B rnybokom Bakyyme.
Ocrarok pactesopunu B CH,Cl, u npombiny € NOMOLLBIO BOAHOrO HAaCbILEHHOMO
pacteopa NaHCO;. OpraHumyeckmin criom pasgenunu mn Bbicywmnu Hag Na,SO, m
CKOHUEHTpupoBann o0 eakyymoMm. HeOuMLEHHbIM OCTaTOK OYMUCTMIN MOCPEACTBOM
konoHo4Hon xpomatorpacdum (SiO,, CH,LCl/MeOH=95/5 po 90/10) ¢ nonyyeHnem
NpoAyKTa, ykasaHHoro B 3aronoske (12 mr, 11%), B BUAe CBETNO-xKenTtoro ocagka. MS
m/z 416.2 [M+H"].

Mpumep 32
7-[(3S,5S)-3,5-aumeTunnunepasunH-1-unj-2-(2-meTunummnaaso[1,2-b]nupmnaasnH-6-

un)nupuao[1,2-alnupuMnanH-4-oH

B 3akpbiton npobupke, 7-dpTop-2-(2-MmeTnnumngasof1,2-bjnupunaasnH-6-mn)-4H-
nupunao[1,2-ajninpnmnamnH-4-oH (NpomexxytoyHoe coeguHerHune 1; 75 wmr, 0.254 mmons),
TEA (0.28 mn, 2.03 mmonb, 8 3kB.) U (2S,6S)-2,6-aumeTmnnmnepasmHa gurnapoxnopua,
(143 mr, 0.762 mmonb, 3.0 3kB.) nepemewmnsany B AMCO (3 mn) v Harpesanu npu 140°C
B TeYeHne Houu. Pactesoputenb yaanunu B rinybokom Bakyyme. OCTaTtok pacTBoOpuUnu B
CHCl, n npombinn C nOMOLWbBIO BOAHOrO HacbiweHHoro pacteopa NaHCO;.
Opranunyeckun cnon pasgenvnu n ebicywmnnu Hag Na,SO, n ckoHUeHTpuposanu 100
g8aKyymMoMm.  HeOuMLEeHHbIn  OCTaToK  OYUCTMNM  MOCPEACTBOM  KONTOHOYHOM
xpomarorpadpumn (SiO,, CH.Cl,/MeOH=95/5 po 90/10) ¢ nonyyYyeHMem npOAYKTa,
ykasaHHoro B 3aronoske (10 wmr, 10%) B Buae ceetno-xentoro ocagka. MS m/z 390.3
[M+H"].
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Mpumep 33
9-metun-2-(2-metunumuaaso[1,2-bjnupnaasunH-6-un)-7-[(3S)-3-meTunnunepasunH-1-

un]nupuao[1,2-alnupumMnanH-4-oH

B 3akpbiTon npobupke, 7-gpTop-9-metun-2-(2-metunnummnaasof1,2-bjnnpunaasnnH-6-
un)nupnao[1,2-ajnmpuMngnnH-4-oH  (NPOMEXyTouHoe coeauHeHne 3; 250 wmr, 0.808
MMOnb), u (S)-2-metunnunepasvH (405 mr, 4.04 mmonb, 5.0 3kB.) nepemewumsanu B
OMCO (6 mn) n Harpesanu npu 130°C B TeyeHme Houu. Pactsoputens yaanunu B
rnybokom Bakyyme. Ocrtartok pactsopunu B CH,Cl, 1 npombinn ¢ NOMOLLb0 BOAHOMO
HacblweHHoro pactsopa NaHCO;. OpraHuyeckmn cnow pasgenvnu 1 BbICYLUMNN Haj
Na,SO, wn ckoHyeHTpupoBanu nod eakyymoMm. HeOUNLEHHbIN OCTaToK OYUCTUMNN
NnocpeacTBOM KOroHovHou xpomarorpadgpun (SiO,, CH.Cl,/MeOH=95/5 pao 85/15) ¢
nory4YeHnem npoAykTa, ykasaHHoro B 3aronoske (135 mr, 43%), B BUae CBETMNO-XKENTOro
ocagka. MS m/z 390.3 [M+H"].

Mpumep 34
9-meTun-2-(2-metunumunaaso[1,2-blnupunaasun-6-un)-7-[(3R)-3-meTunnunepasnH-1-

unjnupupol[1,2-alnupumnanH-4-oH

B 3akpbiTon npobupke, 7-gpTop-9-metnn-2-(2-metunummnaasof1,2-bjnnpungasmnnH-6-
unnupnao[1,2-ajnmpuMngnH-4-oH  (NPOMEXYTOUHOe coeauHeHne 3; 250 wmr, 0.808
Mmonb), U (R)-2-metunnunepasuH (405 mr, 4.04 mmonb, 5.0 3kB.) nepemeluvsann B
OMCO (6 mn) n Harpesanu npu 130°C B TeyeHme Houu. Pactsoputene yaanunu B
rnybokom Bakyyme. Ocrtartok pactsopunu B CH,Cl, 1 npombinn ¢ nOMOLb0 BOAHOMO
HacblweHHoro pactsopa NaHCO;. OpraHuyeckmn cnown pasgenvnu 1 BbICYLUMNN Haj
Na,SO; un ckoHyeHTpupoBanu nod eakyymom. HeOuUNLEeHHbIA OCTaToK OYUCTUMNN

NnocpeacTBOM KOMoHo4Hou xpomarorpadpum (SiO,, CH.Cl,/MeOH=95/5 ao 85/15) ¢
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nonyvyeHnem npoaykTa, ykasaHHoro B 3aronoske (100 mr, 32%), B BUae CBETMNO-XKENToro
ocagka. MS m/z 390.3 [M+H"].
Mpumep 35
7-[(3R,58)-3,5-gumeTunnunepa3sunH-1-un]-9-metun-2-(2-metunumngasol1,2-
blnupuaasnH-6-un)nupunaol[1,2-alnupumnanH-4-oH

B 3akpbiTon npobupke, 7-gpTop-9-metnn-2-(2-metunummnaasof1,2-bjnnpungasnnH-6-
unnupnao[1,2-ajnmpuMnugniH-4-oH  (NPOMEXYTOUHOe coeauHeHne 3; 250 wmr, 0.808
MMonb), u (2S,6R)-2,6-gumeTtunnunepasuH (461 wmr, 4.04 wmmonb, 5.0 3kB.)
nepemewvsann B OMCO (6 mn) u Harpesanum npu 130°C B TeyeHMe Houwm.
Pacteoputens yganunu B rnybokom Bakyyme. Ocrtatok pactsopunim B CH.Cl, un
NPOMbINA C NMOMOLLbIO BOAHOro HackiweHHoro pactsopa NaHCO;. OpraHuyeckun cnown
pasgenunn  un Bbicywmnu Hag Na,SO, W CKOHUeHTpupoBanu o0 eaKyyMOM.
HeounLeHHbIN OCTaToK OYUCTUMN MOCPEACTBOM KOMOHOYHOM xpomarorpadpum (SiO,,
CH.Cl,/MeOH=95/5 po 85/15) c nonyyeHnem npoaykTa, ykazaHHoro B 3aronoske (101 mr,
31%) B BUAE CBETNO-XenToro ocaaka. MS m/z 404.3 [M+H"].

Mpumep 36
7-(3,3-gumeTunnunepasuH-1-un)-9-metun-2-(2-meTunumnagasof1,2-bjnupmnaasnH-6-

un)nupuao[1,2-alnupumMnanH-4-oH

B 3akpbiTon npobupke, 7-gpTop-9-metnn-2-(2-metunnummngasof1,2-bjnnpugasnnH-6-
unnupnao[1,2-ajnmpuMnugnH-4-oH  (NPOMEXYTOUHOE coeauHeHne 3; 250 wmr, 0.808
MMOSb), U 2,2-gumetmnnunepasmH (461 mr, 4.04 mmonb, 5.0 3kB.) nepemeLusanu B
OMCO (6 mn) n Harpesanu npu 130°C B TeyeHnme Houu. Pactsoputenb yaanunu B
rnybokom Bakyyme. Ocrtartok pactsopunu B CH,Cl, 1 npombinn ¢ NOMOLLbO BOAHOMO

HacblweHHoro pacteopa NaHCO;. OpraHuyeckun cnown pasgenvnu 1 BbICYLUMNN Haf
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Na,SO, un ckoHyeHTpupoBanu no0d eakyymom. HeOouULEeHHbIN OCTaToK OYUCTUMNN
nocpeacTBOM KOroHovHou xpomarorpadpum (SiO,, CH.Cl,/MeOH=95/5 pao 85/15) c
noryvyeHnem npoaykTa, ykasaHHoro B 3aronoske (120 mr, 36%), B BUae CBETNO-XXEeNnToro
ocagka. MS m/z 404.3 [M+H"].

Mpumep 37
7-(4,7-punasacnupo[2.5]okraH-7-un)-9-meTun-2-(2-metunumugasof1,2-bjnupupasmH-

6-un)nupunpo[1,2-ajlnupnMmnanH-4-oH

B 3akpbiTon npobupke, 7-gpTop-9-metun-2-(2-metunummngasof1,2-bjnnpugasnnH-6-
unnupnao[1,2-ajnMpuMnugnH-4-oH  (NPOMEXYTOUHOE coeauHeHne 3; 125 wr, 0.404
mmonb), K,CO; (223 wmr, 1.62 wmmonb, 4 9kB.) u 4,7-gnasacnmpo[2.5]oktaHa
aurngpoxnopug (112 mr, 0.606 mmonb, 1.5 3kB.) nepemewwmsanu B8 DMA (2 mn) u
Harpesanu npu 130°C B TeueHue Houn. Pacteoputenb yganunu B rnybokoMm Bakyyme.
Ocrarok pactesopuniu B CH,Cl, u npombiny € NOMOLLBIO BOAHOrO HAaCbILEHHOrO
pacteopa NaHCO;. OpraHumyeckun crion pasgenunu n sbicywmnu Hag Na,SOs wu
CKOHLEHTpMpOBanu r1od eakyymMom. HeounweHHbI OCTaTOK OYUCTMNM MOCPEACTBOM
KOnoHo4yHon xpomatorpadum (SiO,, CH,Cl/MeOH=95/5 pao 90/10) ¢ nony4eHuem
NpoAYyKTa, ykasaHHoro B 3aronoske (75 mr, 46%), B Buae cBetno-xentoro ocagka. MS
m/z 402.2 [M+H"].

Mpumep 38
7-[(3S,5S)-3,5-aumeTunnunepasunH-1-unl-9-metun-2-(2-meTunummaasolf1,2-

blnupuaasuH-6-un)nupuao[1,2-ajnupumnanH-4-oH

B 3akpbiTon npobupke, 7-pTop-9-metnn-2-(2-metunnummnaasof1,2-bljnnpugasnnH-6-
unnupnao[1,2-ajnmpuMngnnH-4-oH  (NPOMEXYTOUHOE coeauHeHne 3; 125 wr, 0.404

mmonb), K,CO,; (223 wmr, 1.62 mmonb, 4 3kB.) M (2S,6S5)-2,6-gumeTtunnunepasmHa
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aurmgpoxnopug (113 mr, 0.606 mmonb, 1.5 3kB.) nepemewwmsanu B8 DMA (2 mn) u
Harpesanu npu 130°C B TeuyeHue Houn. Pacteoputenb yganunu B rnybokom Bakyyme.
Ocrarok pactsopuriu B CH,Cl, »n npombiny € MNOMOLLBIO BOAHOrO HAaCbILEHHOMO
pactBopa NaHCO;. OpraHumyeckui criom pasgenunu n Bbicywmnu Hag Na,SO, wm
CKOHLEHTpMpOBanu r1od eakyymMom. HeounweHHbI OCTaTOK OYUCTMMM MOCPEACTBOM
KONoHo4HOW Xxpomatorpacdmm (SiO,, CH,Cl/MeOH=95/5 po 90/10) ¢ nonyyeHnem
npoAykTa, ykasaHHoro B 3aronoske (50 mr, 31%) B Buae ceetno-xentoro ocagka. MS
m/z 404.3 [M+H"].
Mpumep 39
7-[(3R)-3-atunnunepasuH-1-unl-2-(2-metunumnaaso[1,2-bljnupn aasmH-6-

un)nupuaol[1,2-alnupumMnanH-4-oH

B 3akpbiton npobupke, 7-pTop-2-(2-metnnnummnaasol1,2-blnnpnaasnn-6-un)-4H-
nupuao[1,2-alnupumnanH-4-oH (NpomexytouHoe coegmHerne 1; 200 mr, 0.677 mmons),
KoCO; (374 wr, 2.71 mmonb, 4 3kB.) 1 (R)-2-aTunnunepasuHa gurungpoxnopus (238 wr,
0.606 mmonb, 1.5 3kB.) nepemewmsanu B DMA (3 mn) npu 100°C B TeyeHne 4 gHen.
Pactsoputene yganunu B rnybokom Bakyyme. HEOUMLEHHBbIN OCTaToK O4YMCTUNU
NnoCpeacTBOM KOMOHOYHOM Xxpomatorpacdum (SiO,, CH,Cl/MeOH=95/5 po 8/2) ¢
nonyvYeHnem npoAyKTa, ykasaHHoro B 3aronoske (168 mr, 64%), B Buae CBETNO-XKENToro
ocagka. MS m/z 390.2 [M+H"].

Buonornyeckue npumepsl

[Ons Gonee nogpobHOro onmcaHus 1 obnerdyeHns NOHUMaHUS U30OpeTeHus,
Janee npuBOASATCS  CMeAylolMe  HeorpaHudMBalolme  npUMepbl  MUCMbITaHWS
BMONOrNMYECKO aKTUBHOCTUK, Bonee NONHO MNNICTpUpyLWmMe obbem n3obpeTeHns, HO
3TV NPUMEPbI HE CNEAYET UCTONMKOBbLIBATb B KAYECTBE KOHKPETHbIX OrpaHnyeHnn obrema
n3obpeteHunsa. Onsa cneymanucrta B dToM obnactu sIBMSETCS OYMEBUAHBIM, YTO Takume
BapWaHTbl HAacToAWEro n3obpeTeHns, KOTopble MOryT BbITb N3BECTHBIMN Ha HACTOSALLUN
MOMEHT unu 6yayT CO34aHbl B JanbHENWEM, BXOAAT B 06 bEM HACTOSILLENO N300peTEeHNS,
onpefensemoro nyHkTamm opmMynbl M300peTeHns. 3TU NpUMEpPbl  UNNIOCTPUPYIOT
ncnbiTaHne BUoONOrMYEeCKon akTUBHOCTYU N Vitro n/mnn in vivo KOHKPETHbLIX OMUCaHHbIX B

N306peTeHnN CoOeANHEHNIN U AEMOHCTPUPYIOT NPUMEHUMOCTb COEAUHEHWIA ANS NeYeHUs
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CMUHANbHOW MbILIEYHOW aTtpodnn NyTEM YCUINEHUS BKIIOYEHMA 3k3oHa 7 reHa SMN2 B
MPHK, TpaHckpnbupyemyto ns reHa SMN2. CoepuHeHns dopmynel (1) ycunusaroT
BKMoYeHne 3k3oHa 7 reHa SMN2 B MPHK, TpaHckpubupyemyro u3a reHa SMN2, wu
noBbILAKT YypoBHWM Benka Smn, npogyumpyemoro ns reHa SMN2, n, cneaosaTensHo,
MOTYT NPUMEHATLCA ANS NEYEHUS CMMHANBHOW MbILLEYHOW aTpodun Y HYXKAAOLNXCH B
3TOM NayMeHToB. OTU NpPUMEPbl AOMNOMHUTENBHO WNMOCTPUPYIOT TeCTUpOBaHue
HEKOTOPbIX COEAUHEHWUN, OMMCaHHbIX 34ECb, iN vitro Wunu in vivo n 4EMOHCTPUPYIOT
MONE3HOCTb 3asABMNEHHbIX COeAMHEHUA ANSA YCUNEeHWsa BKMYeHust 7 3k3oHa SMN1 B
MPHK, TpaHckpmnbnpyemyto ¢ SMN1 reHa. COOTBETCTBEHHO, coeauHeHns dopmyrnbl (1)
Take ycunmeatoT BkntoveHue 7 sk3oHa SMN1 B mMPHK, TpaHckpmbupyemyro ¢ SMIN1
reHa v ysenuumsatoT ypoBHU 6enka Smn, nonyvaemoro ¢ reHa SMN1.
Mpumep 1
UccnepoBaHue B KynbTUBUPYEMbIX KneTkax cnnancuHra mmHureHa SMN2 mPHK ¢
nomoubo OT-konlMLP

NcecnepoBaHne Ha OCHOBE KONMUYECTBEHHOW MONMUMEPAa3HOM LIEMHOW peakuuun ¢
obpatHon  TpaHckpunuyuen (OT-konlMLP) wucnonb3yloT AN KONMMYECTBEHHOMO
onpefeneHns yposHs nonHopasmepHoro muHureHa SMN2 mPHK, cogepxawero SMN2
3K30H 7 B KnetoyHou nuHum HEK293H, crabunbHo TpaHchMUMpYEMOM C MOMOLLbLHO
YKa3aHHOro MuHUreHa n obpaboTaHHOW WUCNbITYEMbIM COeAVHEHUeM. [lpumeHaembie

mMarepvarnbl U COOTBETCTBYIOLLME UCTOYHMKN NoKasaHbl B Tabnvue 1.

Martepuan McToYHUK

Knetkn HEK293H

Life Technologies, Inc. (bbiBLuas dupma Invitrogen)
Catalog No.: 11631-017

Bydep ansa nusuca Cells- To-Ct

Life Technologies, Inc. (bbiBias dupma Applied
Biosystems) Catalog No.: 4399002

DMEM (MmopundhuymposaHHas no|

cnocoby dynbbekko cpena Mrna)

Life Technologies, Inc. (bbiBuas dupma Invitrogen)
Catalog No.: 11960-044

96-NyHOUYHbIE NMaHLIEThI

IHOM

C NNOCKUM

Becton Dickinson Catalog No.: 353072

Cmecb epMeHTOB AN NpOoBeAeHMS

OT-NupP

Life Technologies, Inc. (bbiBlias cupma Applied
Biosystems) part # 4388520 (Tarcke Bxoaut B Habop
AgPath-1D kit Catalog No.: 4387391)




10

15

20

25

-62-

Bydep ana nposeaeHuna OT- MNMUP

Life Technologies, Inc. (bbiBias cupma Applied
Biosystems) part # 4388519 (Tarcke Bxoaut B Habop
AgPath-1D kit Catalog No.: 4387391)

Habop AgPath-ID ana nposegeHus
ogHocTagunHoro metoga OT-TLIP

Life Technologies, Inc. (6biBwasa dupma Applied
Biosystems) Catalog No.: 4387391

Tepmoumknep

Life Technologies, Inc. (bbiBias dupma Applied

Biosystems) 7900HT

Tabnuua 1. Matepumanbl U UX COOTBETCTBYIOLLME UCTOYHUKWN, NMPUMEHSIEMbIE AN
nccnepoBaHne B KyNbTUBUPYEMbIX KNeTkax cnnancuHra mmHureHa SMN2 mPHK ¢

nomouybto OT-konlMLP

KoHCTpYKT MMHUreHa SMN2-A nonyymnnm kak onmcaHo MexayHapoAHOW 3asiBKe
WO2009/151546A1 c. 145 ab3ay [00400] ao c. 147 absay [00412] (Bkntovwas dur. 1 n
our. 3).

Knetkm HEK293H (10000 knetok/nyHka), CcTtabunbHO TpaHchuuyupyembile ¢
MOMOLLbIO KOHCTpykTa MuHureHa SMN2-A, BbiceawoT B 200 Mkn cpeabl Ans
KyneTuBuposaHus knetok (DMEM nntoc 10% FBS ¢ 200 mkr/mn rugpomuymnHa) B 96-
MYHOYHbIX MMaHWeTax C MMAOCKMM AHOM, U NNaHLWEeT TYT e HayMHalT Bpawartb, ANS
TOro 4tobbl 06ecneunTb COOTBETCTBYIOLLEE AUCMEPTMPOBAHNE KNETOK ¢ o6pasoBaHueM
PaBHOMEPHOrO MOHOCIOSA KNeToK. KneTkn cpacralTcsa B TeYeHne, No MEeHbLUEN Mepe, 4-
6 yacos. McnbiTyemble coeguHeHns nocrnegosarenbHo pasbasnatoT B 3,16 pasa B 100%
DMSO ans nonyyYeHunst KOHLEHTPALMOHHON KPUBOW MO 7 ToYkam. PacTBop MUCNbITYyEMOro
coeamnHerus (1 mkn, 200x B8 DMSQO) fo6aBnsaioT B Kawaylo NYHKY, COAEpKaLLyHO KMNeTKW,
N NNaHweT WMHKYOMPYIOT B TeyeHue 24 4yacoB B MHKybaTope ANS KynNbTMBUPOBaHUS
knetok (37°C, 5% CCLl, 100% oTHocuTenbHasa BRnaxHOCTb). [1poBOAAT NoO ABa NoBTOpa
ANA K&KAOM KOHLEHTpauun WCMbITYEMOro coeauHeHusi. KneTku 3atem nu3vpyloT B
Bydepe ansa nusnca Cells-To-Ct, u nusar xpanat npn-8 0°C.

MNMonHopasmepHbin  MuHUreH SMN2-A un  GAPDH MPHK  konuuyectBeHHO
ONpPeAEenstoT, UCNONb3ys CnejyloLme npanmepa n 30HAbI, NpuBeaeHHble B Tabnuuye 2.
Mpanmep SMN npamon A (SEQ ID NO:1) ocywectBnaeTt rubpnamnsaymio HyKneoTugHom
nocneaoBaTenbHOCTU B 3k30He 7 (OT HykneoTuaa 22 ao Hykneotuga 40), npanmep SMN
obpatHbin A (SEQ ID NO:2) ocywectBngaer mmbpuausagmio  HyKNeoTUAHON
nocneaoBarenbHOCTU B KOAMPYIOLLEN NOCnenoBaTenbHOCTU noumdepasbl CBETNSKA,
SMN 308 A (SEQ ID NO:3) ocywectBnger rmbpuamsaymio HyKNeoTUAHON

nocneaoBaTenibHOCTN B 3Kk30He 7 (OT Hykneotmga 50 oo Hykneotnaa 54) n B 3k3oHe 8
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(ot Hykneotmga 1 go Hykneotmga 21). KombumHauus 3TMX TPeEX ONUIOHYKNEOTUAOB
aetektupyet Tonbko SMN1 wnu  muHureHsl SMN2 (OT-konlMUP) wn He Oyaper

AeTeKkTnpoBaTb 3HAOreHHble reHbl SMN1 nnu SMN2.

Mpanmep/30oHA MocnepgoBaTenbHOCTU NcToYHuUK

SMN lMpsimon SEQ ID NO. 1: GAAGGAAGGTGCTCACATT PTC'

npanmep A

SMN O6paTHbii SEQ ID NO. 2: TCTTTATGTTTTTGGCGTCTTC PTC'

npanmep A

SMN lMpsamon 3oHg A | SEQ ID NO. 3: 6FAM- PTC'
AAGGAGAAATGCTGGCAT AGAGCAGC-TAMRA

hGAPDH O6paTHbi SEQ ID NO. 4: VIC- LTI?

30H[ CGCCTGGTCACCAGGGCTGCT-TAMRA

hGAPDH lMpsmown SEQ ID NO. 5: CAACGGATTTGGTCGTATTGG LTI?

npanmep

hGAPDH O6patHbin | SEQ ID NO. 6: LTI?

npavmep TGATGGCAACAATATCCACTTTACC

Tabnuua 2. ' Mpanmepsl 1 30HAbI, co3aaHHble dupmoi PTC Therapeutics, Inc;

MprobpeTteHHbie y hupmebl Life Technologies, Inc. (GbiBias dmpma Invitrogen).

SMN npsmown n obpaTtHble npaMepbl MCNOMNb3YIOT MPU KOHEYHbIX KOHLEHTpaLUmsix
0,4 mkM. SMN 30HA MCMONb3ylOT NpUM KOHEYHoW KoHueHTpauum 0,15 mkM. GAPDH
npanmMepbl UCMOMb3YOT NPU KOHEYHbIX koHUeHTpayusx 0,2 MkM un 3oHa npu 0,15 mkM.

Cmecb SMN2-muHnren GAPDH (15 mkn cymmapHoro o6bema) npurotasnmeaioT
nytem cmewenusa 7,5 mkn 2x 6ydpepa ana nposegenns OT-TLP, 0,4 mkn 25x cmecn
depmeHToB ans nposeaeHua OT-MUP, 0,75 mkn 20x cmecn GAPDH npanmep-30H4,
4,0075 mkn Boabl, 2 Mkn pasbaeneHHoro B 10 pas kneto4yHoro nusara, 0,06 mkn 100
MKM SMN npsamoro npanmepa, 0,06 mkn 100 mkM SMN o6paTtHoro npanmepa u 0,225
mMkn 100 mkM SMN 30Hp2a

MUP npoBoaaT npu crieayrowmx Temneparypax B Te4eHNe YKasaHHOro BPEMEHMU:
ctagua 1: 48°C (15 muH); ctaguna 2: 95°C (10 muH) ; ctagua 3: 95°C (15 cek) ; ctagus 4:
60°C (1 MyH) ; 3aTemM NOBTOPAIT CTagun 3 1 4 B COBOKYMHOCTU B TeyeHune 40 LMknos.

Kaxgas peakumoHHasa cmecb cogepXut Habopbl kak SMN2-A MUHUreHa, Tak u
GAPDH npanmepoB/30H40B (MyNbTUNIEKCHBIA METO[), YTO MO3BONSAET OLHOBPEMEHHO

N3MEPATb YPOBHU BYX TPAHCKPUNTOB.
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YeBennyeHne SMN2mini FL mPHK oTHOCMTENbHO KONMMYEcTBa B KMeTKax,
obpaboTaHHbix nnayebo Anst KOHTPONs, ONpeaensieTca M3 AaHHbIX MNONMMEpPasHOn
LernHon peakuyuMu B pearibHOM BpPeMeHW, UCnomnb3ya moguduumposaHHeii metoa AACt
(onucanHbin B nybnukauyum Livak and Schmittgen, Methods, 2001, 25:402-8).
S hekTMBHOCTL annudukauyum E paccuntbiBalOT M3 HaknoHa KpUBOW amnnmdurkalmm
ans SMN2mini FL n GAPDH ans kaxaoro B OTAEMbHOCTU. 3aTeM pacCyUTbIBaOT
oTHocUTEnbHbIE cogepxaHns SMN2mini FL u GAPDH no dopmyne (1 + E)®, rae Ct
npeacraBnseT cobon MOPOroBoe 3HaYEHWe ANA KaKaoro amnnukoHa. OTHocUTenbHoe
cogepxaHne SMN2mini FL Hopmanu3yioT OTHocuTenbHo cogepxanmsa GAPDH.
HopmanusosaHHoe cogepxaHne SMN2mini FL B obpasuyax, nogseprHyTbix obpaboTke
UCMNbITYEMbIM COEAWHEHMEM, 3aTeM J[enAT Ha HOPManu3oBaHHOE COAep)KaHune
SMN2mini MPHK FL B knetkax, noaBeprHytbix o0OpaboTke KOHTponem, Ans
onpegenexuns yposHs SMN2 FL mPHK oTHoCHUTENbHO KOHTpONS.

B Tabnuuye 3 nokasaHbl koHUeHTpaumm ECq 5« ANs npoayKuumn NONHOLENOYEYHOM
MPHK muHureHa SMN2, «koTopble nonyyunu wm3 7-TOYEYHOW KPMBOW  A@HHBIX,
MOMYYEHHbIX B COOTBETCTBMU C BbIWENPUBELEHHOW METOAMKON [ANA KOHKPETHbIX
COE4NHEHUN HACTOALLErO N3obpeTeHus.

KOHKpeTHble COeAMHEHMsI HacToSALero U3obpeTeHus nokasanuv KOHLEHTpauuto

ANA  NONyyYeHMs  MOrMHOUEenoyeyHon  KoHueHTpauum ECizc  Ana  nonyyvyeHus
nonHouyenoveyHor MPHK muHureHa SMN < 1 mkM.
Boree KOHKpPETHble COEeAMHEHMSI HacTosWero M30bpeTeHus  nokasanu

KOHLEeHTpauuio ANs NornyyYeHns NonHoLenoyYeyHon KoHyeHTpauyum EC, s, Ans nonyyeHms
nonHouyeno4veyHor MPHK muHmnrena SMNR < 0.1 mkM.

Hanbonee KOHKPETHbIE COEAMHEHMSI HaCTOsALWEero u3obpeTeHus nokasanu
KOHLEHTpaUUO A4NS NONyYeHUsa NONHOLENoYeYHon KoHueHTpauum EC, sx Ana nonyyeHus

nonHouyeno4vedyHon MPHK muHmnrena SMNR < 0.02 mkM.

EC,.5x EC .5« EC 5«
Mpumep | MUHUrEH Mpumep | MUHUreH Mpumep | MUHUreH

(HM) (HM) (HM)

1 3.5 14 4.1 27 39.9

2 3.8 15 4 28 5

3 3.2 16 1.1 29 0.3

4 1.8 17 6.4 30 3

5 0.6 18 3.6 31 6.7
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6 2.8
7 3.7
8 0.3
9 0.1
10 6.4
11 1.4
12 1.2
13 5

19 10.2 32 1.6
20 4.3 33 0.5
21 9.6 34 0.9
22 0.9 35 4.7
23 3.4 36 5
24 0.4 37 4.4
25 0.5 38 0.3
26 327 39 0.9

Tabnuya 3. KoHyeHTpaumm EC, 5, Ana nonyyeHunsa nonHopasmepHon MPHK

MUHUreHa SMN2.

Mpumep 2

AHanu3s 6enka SMN B KyNnbTUBUPYEMbIX KrNeTKax

Nccnepgosanne SMN € nNOMOLWbBIO paspelleHHOW BO BPEMEHU TOMOreHHOW

dnyopecuyeHumn (HTRF) mcnonb3yloT ANa KOMUYECTBEHHOrO OnpefeneHusl YpOoBHSA

Benka Smn B uMOpPoOBNacTHbIX KNeTkax nayueHTa, CcTpajarwwero CrnnmHanbHOW

MbiLLeYHOM aTtpodmen, obpaboTaHHbIX UCMbITYEMbIMA COEAUHEHUAMU. [MpUMEHSEeMble

mMarepvarnbl U COOTBETCTBYIOLLME UCTOYHUKIN NOKasaHbl B Tabnuue 4 Huxe.

Matepuan

NecTouHMK

KneTtkun yenoseka ¢ SMA

Tuna 1

GMO03813 (Coriell Institute)

Cwmecb UHrMbutopos

nporeas

Roche Applied Science Catalog No. 11836145001

Anti-SMN d2

Blue cap Cisbio Catalog No. 63IDC002-SMN

Anti-SMN kpuntar

Red cap Cisbio Catalog No. 63IDC002-SMN

Oydep ans pacTsopeHus
SMN

Cisbio Catalog No. 63IDC002-SMN-Buffer

DMEM

Life Technologies (formerly Invitrogen) Catalog No. 11960-
044

Oydep ansa nmsuca RIPA

20 MM Tris-HCI pH 7.5, 150 mM NaCl, 1 mM EDTA, 1%
Thermo Scientific NP-40 Surfact-Amps Detergent Solution

(Fisher Scientific, Pittsburgh/PA), 1% anokcuxnopar HaTpus

Bydep ans pasbasneHus

20 MM Tris-HCI pH 7.5, 150 mM NaCl

MnaHweT-puaep Envision

Perkin Elmer Model # 2103

Tabnmua 4. [MpymeHsemble martepuanbl U COOTBETCTBYIOLUME UCTOYHUKN,

npumeHsiemble ans aHanusa 6enka SMN B KyNbTUBMPYEMbIX KNeTKax.
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KneTkn pasmopaxusaroT 1 kyneTmempytoT B cpege DMEM-10% FBS B TeyeHune
72 dacoB. KneTkm TpUNCUHM3NPYIOT, MOACYMTLIBAIOT W  PECyCrneHaupyT Ao
KoHUeHTpauun 25000 knetok/mn B cpege DMEM-10% FBS. CycneHsum kneTok
BbiCEBaOT npu nnotHoctn 5000 kneTtok Ha nyHky B 96-NyHOYHOM TUTPaALMNOHHOM
MUWKPONMaHLETe U UHKYOUPYIOT B TedeHue oT 3 Ao 5 yacos. McnbiTyemble coeanHeHns
nocneposatenbHo pasbasnsaiT B 3,16 pasa B 100% DMSO ana nonyyeHus
KOHL{EHTPALUMOHHOW KPMBOW MO 7 Todkam. 1 MK pacTtBopa WUCMbITYEMOro COEAUHEHUS
MEPEHOCAT B NYHKW, CogepXalyme KNeTKU, N KNETKN MHKYOUPYIOT B TeveHne 48 4yacos B
nHkybarope ansa kynetmenposanua knetok (37°C, 5% CCL, 100% oTHocuTenbHas
BNAXHOCTb). [N KaAOW KOHUEHTpauuuM WCNbITYEMOrO COEAMHEHUS WCMNOnb3yeTcs
obpasey B Tpex aksemnnsapax. Yepes 48 vacos, ypansaoT U3 NYHOK HaZ0CafOuvHYHO
XUAKOCTb U B NyHKM pobaenstor 25 mkn Oydepa ana nmsmca RIPA, copepxailero
NHrMBUTOPbLI NPOoTEasbl, U MHKYBUPYIOT NpU BCTPAXMBAHMM NPU KOMHaTHOW Temneparype
B TedyeHue 1 vaca. [JobasnsawT 25 mkn pasbasutenss n 3artem 35 MK NONMYYEHHOrO
nmnsarta nepeHocaT B 384- NYHOUYHbLIA MNAHLIET, B KOTOPOM Kaykaasi NyHKa COAEPXKUT 5
MKN pacteopa aHtuTtena (pasbasneHve 1:100 aHTU-SMN d2 n aHTU-SMN kpuntaTta B
Bydpepe ansa pactsopeHns SMN) . MnaHWeT LeHTpUdyrupyroT B TedeHne 1 MUHYTbI, AnS
TOro 4ytobbl PacTBOpP MOr AOCTUYL AHA NYHOK, 3aTeM UHKYOUPYIOT B TEYEHUE HOYU MNpuU
KOMHarHon Temneparype. M3mepsaioT dryopecuyeHUuio ANS KaxKAoM NyHKW nnadHwerta
npu 665 Hv 1 620 HM Ha nnaHweT-puaepe Envision Multilabel (Perkin-Elmer).

PaccuutbiBaloT HOPManu3oBaHHbIA  PNYOPECUEHTHbIN CUrHan ANS  Kagoro
obpasuya, YNCTOW NYHKN N KOHTPONS — HOCUTENS NyTEM AENeHUs curHana npu 665 HM Ha
curHan npu 620 HM. Hopmanusauusa curHana yuuTbiBaeT BO3MOXHOE ralleHue
dnoopecyeHUMn BCNEACTBME BNUSHUE MaTpuubl nnsarta. PaccunTteiBatoT BenuunHy AF
(n3smepenune cogepkanma 6enka Smn) A4ns Kaxaon NyHKM ¢ o6pasyom NyTem BblYUTAHMSA
HOPManM3oBaHHOW cpeaHen nyopecueHUMN AnNst YUCTbIX NYHOK M3 HOPManu3oBaHHOW
dnyopecueHUMMN 4N KaxK40W NyHKU ¢ obpasyom 1 3aTemM AeneHns 3TOW pasHuubl Ha
HOPMAarnmn3oBaHHYO CPEAHIO NyopecUeHUN0 ANa  YUCTbIX HNyHOK. [lonyyeHHas
BennunHa AF ans kaxxgon nyHkm ¢ obpasuom npeacrasnseT cogepxadve 6enka Smn s
obpasuyax, ob6paboTaHHbIX UCMbITYEMbIM COeauHeHuem. BenumumHy AF ans kaxaow
NyHkn ¢ o6pa3yom genar Ha BenuumHy AF ans nyHOK KOHTPONSA-HOCUTENS ANS pacdeTa
KpaTHOCTU yBENUYEHUS cofepxaHnsa B6enka Smn OTHOCUTENBHO KOHTPONs Hocutend. B
Tabnuuye 5 npuBeaeHbl 3HavyeHMa KoHueHTpauum EC, s ansa akcnpeccun 6enka Smn,
KOTOpble OUEHMBanNM M3 fAaHHbIX MO 7 KOHUEHTpauusaM, MOMyYeHHbIM ANs KaXgoro
NCNbITYEMOro COe4NUHEHNA B COOTBETCTBMU C BbILLENPUBEAEHHON METOANKON UCTbITAHUA

BMONOrNYECKOn akTUBHOCTU A5 KOHKPETHBIX COEAMHEHMN HACTOSALLErO N300peTEHMS.
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KOHKpeTHble COeAMHEHMs HacToSALEero U3obpeTeHus nokasanuv KOHLEHTpauuto

EC, sx ans akcnpeccum 6enka SMN < 1 mkM.

Bonee

KOHKPETHbIE

coeauHeHus

HacTOosALLEero

koHUeHTpauyuto EC, s, ansa akcnpeccum 6enka SMN < 100 HM.

Bonee

KOHKPETHbIE

coefnHeHus

HaCTOALLEro

koHuUeHTpayuto EC, s, ans akcnpeccun 6enka SMN < 30 HM.

nsobpeteHuns

nsobpetenHuns

nokasanum

nokasanu

B Tabnuue 6 npuBeaeHbl 3Ha4YEeHUS MakCUManbHOW KPaTHOCTU YBEnUYeHUs

B6enka SMN, koTopbie

oueHumBann u3 AaHHbIX MO 7 nonyyeHHbIM AnNa KapKgoro

UCNbITyemMoro coegmHeHnda B COOTBETCTBUUN C BbILIJeI'IpI/IBeJJ,eHHOI7I METOANKOW UCMbITaHUS

BMONOrNMYECKON aKkTUBHOCTU ANS KOHKPETHBIX COEANHEHUA HACTOALLEro n3obpeTeHms.

KOHKpeTHble CoefVHEHUs] HacToSALero n3obpeTeHnss nokasanu MakCMMarbHYO

KpaTHOCTb yBenum4yeHus > 1.5.

KOHKpeTHble COoefuHEHUs] HacTosLero M3obpeTeHns nokasanu MakCumarbHYHo

KpaTHOCTb yBenumyeHus > 1.7.

KOHKpeTHble CoefVHEHUs] HacTosLero M3obpeTeHns nokasanu MakCUMmarbHYHo

KpaTHOCTb yBenumyeHus > 1.8.

EC1.5x EC1.5x EC1.5x
Mpumep | SMN 6enok Mpumep SMN 6enok Mpumep | SMN 6enok

(HM) (HM) (HM)
1 10.8 14 17.6 27 126.5
2 19.8 15 21.2 28 49.7
3 256 16 3 29 2.1
4 15.7 17 20.2 30 13.6
5 4.1 18 25 31 27.7
6 11 19 29.8 32 4
7 15.5 20 37 33 4
8 5.9 21 68.7 34 4.4
9 25 22 13.8 35 19.5
10 22.8 23 23.9 36 34.4
11 7 24 4.7 37 45
12 7.5 25 11.9 38 3.1
13 3 26 1230 39 15.8

Tabnuya 5. KoHyeHntpaumm EC, s, ansa akcnpeccun 6enka SMN.
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Makc. MakKc. MaKc.
Mpumep | KpaTHOCTbL Mpumep | KpaTHOCTL Mpumep | KpaTHOCTL
yBenuu. yBenuu. yBenuu.

1 1.84 14 1.86 27 1.57
2 1.76 15 1.94 28 1.72
3 1.81 16 1.83 29 1.81
4 1.76 17 1.98 30 1.84
5 1.71 18 1.75 31 1.65
6 1.84 19 1.83 32 1.88
7 1.76 20 1.72 33 1.82
8 1.85 21 1.54 34 1.89
9 1.92 22 1.69 35 1.79
10 1.95 23 1.63 36 1.77
11 1.9 24 1.77 37 1.87
12 1.77 25 1.79 38 1.85
13 1.91 26 1.52 39 1.81

Tabnuya 6. MakcumanbHas KpaTtHoCcTb yBenuyeHus 6enka SMN.
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dopmyna nzodpereHus

1. CoeguHenune dpopmyneil (1)

A
(0
roe
R’ npeacrasnseT cobon sogopos unm C_7-ankum,
R? npeacraenseT cobon Bogopod, umaHo, Ci,-ankmn, Ci,-ranoankun vnm
C.g-UMKnoankun;
R® npeacraesnseT cobon sogopos, Cq.-ankmn, nnun C;.g-UMKNoankumn;
A npeactasnsetr cobon N-retepouuknoankmun umm NR™R™, rge N-

reTepoLUKoankun cogepXuT 1 nnu 2 KonbLesbiX artomMa asota 1 BO3MOXHO 3ameLlleH 1,
2, 3unn 4 3amectutensimu, BobipaHHbIMK n3 R':

R npeacraensaeT cobon retepouuknoankin, coaepxawmi 1 KonbueBou
aTom asoTa, rae reTepouUmnKnoanknn BO3MOXHO 3amelleH 1, 2, 3 unn 4 3amectutenamu,
BbIGpaHHbIMK 13 R';

R™ npeacrasnseT cobon Bogopoa, Cq.z-ankmn unu C,.g-UMKNoankun;

R™  HesaBucumo BbiBpaH M3 Bogopoaa, Ci7-ankuna, amuHo, amuHo-Ci.r-
ankuna, Css-LMKNOAnNKMNa n retepoumknoankvina, unu asa R' smecre obpasyior Ci.o-
ankunes;

npyv ycnoesuu, 4YTO ecnu A npeacrasnaetr cobon N-retepoymknoankun,
cofepxalluii Tonbko 1 KOMbLIEBOW aToM a3oTa, Toraa no MeHblueir mepe oauvH R™
3amecTuTenb npeacraensieT cobom ammMHO Unn amuHo-C,_7-ankum,

N ero chapmaLeBTUYeCKM NpruemMnembie Comnu.

2. CoeguHeHne non. 1, rae
R’ npeacrasnseT cobon sogopos unm C_7-ankum,
R? npeacraesnseT cobon Bogopod, umaHo, Ci,-ankmn, Ci,-ranoankun vnm

Cs.g-UmKnoankun;

R® npeacrasnseT cobon sogopos, Cq.-ankmn, nnn C;.g-LUMKNoankun;



10

15

20

25

30

35

-

A npeacraenset cobon N-retepouuknoankun, cogepxawmi 1 unum 2
KomnbLEBbIX aToma asoTta, rae N-reTepouuknoankus BO3MOXHO 3amelyeH 1, 2, 3 unn 4
3amecTuTensmu, Bbi6paHHbiMu 13 R’

R™  HesaBucumo BbiBpaH U3 BoAopoAa, Cis-ankuna, amuHo, amuHo-Ci,-
ankuna, Css-LMKIIOANKUna u retepouuknoankuna, unu asa R'* smecre obpasytor Ci.-
ankunew;

npyv ycnoBuM, YTO ecnu A npeacrasnsetr cobor N-retepouymknoankun,
cofepxallnii Tonbko 1 KOMbLIEBOW aToM asoTa, Toraa no MeHblueir mepe oawH R™
3amecTuTens npeacraensieT cobon aMmMHO U amuHo-C,_7-ankum,

N ero chapmaeBTUYeCKM NpUemMnembie Comnu.

3. CoeavHermne no nobomy n3 nn. 1 unm 2, rae R' npeacrasnsiet coboin Ci.
7-ankun.

4. CoeavnHenue no nobomy u3 nn. 1 - 3, rae R' npeacrasnset coboit meTwn.

5. CoeavHenne no nobomy w3 nn. 1 - 4, roe R? npepcraensier coboi

Bogopoa nnn Cq_z-ankun.

5, roe R? npeacrasnsieT coboif

6. CoeguHenve no nwobomy u3 nn. 1
BOAOPOZ, NN METUN.

6, rne R® npencraensier cobon

7. CoeguHenve no nwobomy u3 nn. 1

Bogopog nnn C,z-ankun.

8. CoeavHenne no nobomy u3 nn. 1 - 7, raoe R® npeacrasnsier cobon
BOAOPOA U METUN.

9. CoeauHenve no niobomy m3 nn. 1 - 8, rae R'? npeacraBnsieT coboi
NUNEPUANHUN, BO3MOXHO 3aMeLleHHbIn 1, 2, 3 unu 4 3amectutensimn, BblOpaHHbIMU U3
R™

10.  CoeavHeHue no mwobomy m3 nn. 1 - 9, rae R'™ npeacrasnsier coboi
Bogopoa unn Cqz-ankun.

11.  CoeavHeHue no mobomy u3 nn. 1 - 10, rae R™ npepcrasnsier coboit
BOAOPOA UN METUI.

12.  CoeavHenue no nobomy u3 nn. 1 - 11, rae R™ HesaBncumo BbIGpaH U3
Ci.7-ankmna u retepoyunknoankuna, unm asa R'* BmecTe obpasyoT Cq7-ankuneH.

13.  CoeavHeHue no nobomy u3 nn. 1 - 12, rae R™ HesaBncMmo BbIGpaH U3
MeTWna, 3Tuna v nupponuavHuna, unu asa R'* Bmecte obpasyiot aTuneH

14. CoeguHenmne no nmobomy m3 nn. 1 - 13, rae N-retepoyuknoankmn B A unu
reTepouvknoankun B R'?, kak onpegeneHo B N. 1, JOMNOMHUTENBHO XapaKTepPU3YIOTCS

TEM, YTO OAUH KOJ'IbLleBOIZ aToM asoTa ABNAeTCA OCHOBHbIM.
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15. CoeaunHenmne no nwbdomy ns nn. 1 - 14, roe

R Rr°
6
R * R4
A} \
RS%/\N/ . N
X ] 7 ‘
wi5dle N
7/\ 8 R 113
A npegcTaBnseT coboii R R unm R roe

X npeactasnset cobon N nnu CH;

R* npeacTasnseT cobol Bogopoa, Cq-ankun unm -(CH,)m-NR°R™:

R® npeactasnseT cobon sBogopos unu C,_,-ankun,
R® npeacrasnseT cobon sBogopos nnm C,_,-ankun,
R’ npeacrasnseT cobon sBogopos nnm C,_,-ankun,
RS npeacrasnseT cobon sogopos nnm C,_,-ankun,

R® u R"® HeazaBncuMo BbIBpaHb! M3 Bogopoaa, Cq.,-ankuna u Css-LMKIoankuna;

R™ npeactasnseT cobon Bogopod, Ci.7-ankmn nnun Cs.g-LMKNoankun;

n npeactasnset cobon 0, 1 nunu 2;

m npeacrasnset cobon 0, 1, 2 unun 3;

nrm R* n R® BmecTe o6pasytor Ci.7-ankuneH;

nrm R* n R” BmecTe obpasytor Ci.7-ankuneH;

nrm R® n R® BmecTe o6pasytor Co.7-ankuneH;

nm R® n R” Bmecte obpasyior Cq.7-ankunes;

nnn R® n R® BmecTe o6pasyioT Cq.7-ankuneH;

nrm R’ n R® BmecTe o6pasyior Co.7-ankuneH:;

nrm R’ n R® BmecTe o6pasyioT Ci.7-ankuneH:;

nrm R® n R Bmecte 06pasyioT Co.7-ankuneH;

npy ycnosuu, YTo ecnu X npeactasnsieT coboit CH, Torga R* npeacrasnsier
co60oi -(CH,)m-NRR™: 1

npu ycnosuu, Yto ecnu X npeacraensieT cobon N, a R* npeacrasnsiet coboii -
(CH)m-NR®R'®, Torga m npegcrasnsiet coboin 2 unm 3.

16. CoeanHenne no nmobomy 13 nn. 1 - 15, rae A npeacraesnsiet cobou

x P
R“/><U“
77 \_ 8

R . rae

R
X npeactasnset cobon N nnu CH;
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R* npeacTaBnseT cobom Boaopoa, Cq.-ankun unm -(CH,)m-NR°R':

R® npeacrasnset cobon sogopos nnm C,_,-ankun,

R® npeacrasnset cobon sogopos nnm C,_,-ankun,

R’ npeacraesnsieT cobon sogopoa nnu Cq.,-ankun;

R® npeacrasnseT cobon Bogopos nnm Cq_7-ankun,

R® u R'® HezaBMcuMO BbIBpaHb! M3 Bogopoaa, C.,-ankuna u Css-LMKIIOankuna;

n npeactasnset cobon 0, 1 nnu 2;

m npeacrasnset cobon 0, 1, 2 unu 3;

nrm R* n R® BmecTe o6pasyioT Ci.7-ankuneH;
nrm R* n R” BmecTe obpasyior Ci.7-ankuneH;
nrm R® n R® BmecTe 06pasyioT Co.7-ankuneH;
nrm R® n R” BmecTe o6pasyior Ci.7-ankuneH;
nrm R® n R® BmecTe o6pasyioT Ci.7-ankuneH;
nrm R’ n R® BmecTe obpasyior Co.7-ankuneH;

nrm R’ n R® BmecTe o6pasyioT Ci.7-ankuneH;

nrm R® n R Bmecte o6pasyioT C,.7-ankuneH;

npy ycrnosum, 4To ecnn X npeacrasnseTr cobon

co60oi -(CH,)m-NR°R™: 1

CH, Torga R* npeacrasnser

npu ycnosuu, YTo ecnn X npeacrasnset cobon N, a R* npeacrasnser coboii -

(CH)m-NR®R'®, Torga m npeacrasnset cobon 2 unm 3.

17. CoeguHeHnmne no nodomy us nn. 1 - 16,

18. CoeguHeHnmne no nodomy us nn. 1 - 17,

19. CoeguHenne no nwbomy m3 nn. 1

Bogopod, MeTun uin -(CH,)m-NR°R™.

20. CoeguHenne no nwobomy

BOAOPOA.

21. CoeaunHeHne
BOAOPOA, METUMN UMN 3TUN.

22. CoegunHeHne
METWN.

23. CoegunHeHne
BOAOPOA UK METUN.

24. CoeguHeHne
BOAOPOA.

25. CoeguHeHne

BOAOPOA UNK METUN.

no

no

no

no

no

nobomy

nobomy

nobomy

nobomy

nobomy

nmn.

nmn.

nmn.

nmn.

nmn.

nmn.

18,

19,

20,

21,

22,

23,

24,

rae X npeacrasnset cobon N.

rae n npeacrasnsaet cobon 1.

rae R* npeacrtasnsietr coboi

roe

roe

roe

roe

roe

roe

R4

R6

R6

R7

npeacrasnaeTr

npeacrasnaeTr

npeacrasnaeTr

npeacrasnaeTr

npeacrasnaeTr

npeacrasnaeTr

cobon

cobon

cobon

cobon

cobon

cobon



-5-

26. CoeavHenne no nobomy u3 nn. 1 - 25, rae R® npeacrasnser cobon
BOAOPOL.
27. CoeaunHenmne no nwbdomy ns nn. 1 - 19, rae m npeacrasnset cobon 0.
28.  CoeavHenue no nobomy u3 nn. 1 - 18, rae R* n R® Bmecte obpasyior
5  nponwuneH.
29.  CoeavHenue no nobomy 3 nn. 1 - 18, rae R® n R® Bmecte obpasyior
3TUNEH.

30. CoepuHeHve no nobomy u3 nn. 1 - 18, rae R® n R'™ smecre obpasyior

OyTuneH.
10 31. CoeguHenmne no nobomy u3 nn. 1 - 30, rae A BbibpaH 13 rpynnebi:
6
R 6 6
5 N R . R .
R N P P
4+ N N N~ ©
R” N\) N\)
R7 R8 ) ) ]
/‘\\ )\\ “ .
N (\N (\N/‘
g N@ NQ
R R°
4
R
jé\
7
R 3 N/‘
R 113
R
N/\
N N
O
N N
| RI , RIL |
15 rae R*, R®, R®, R’, R® n R" asnsiorcs Takumu, kak onpegeneHo B no6om us nn. 1

- 30 nroe R"" npeacrasnset coboit Bogopog v Cq.-ankun.
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32. CoeguHenune no nobdomy 13 nn. 1 - 31, rae A BbibpaH 13 rpynnebi:
6 6
R\ T P
Rs%/\N/ . d/\N E N7
N N
e : W)
R" ® R R’ | R’

Q 11, N R11/N

; R n ,
rae R*, R® R®, R’ n R® sBnsiotca Takmmu, kak onpeseneHo B nobom us nn. 1 —
31, nrae R"' npeacraBnsiet coboit Bogopoa unm C.,-ankun.

33. CoeguHenve no nwbomy m3 nn. 1 - 32, rae A BbibpaH M3 rpynnbl
nunepasvHuna, guasenaHuna, NUpponuanHuna n rekcarngponmpponol1,2-ajnmpasnHuna,
KaXAbli BO3MOXHO 3aMelLieHHbIn 1, 2, 3 unn 4 3amecTutensmu, BbiGpaHHbIMK 13 R'™
kak onpeaeneHo B ntobom 13 nn. 1 - 32.

34. CoeguHenne no nwobomy m3 nn. 1 - 33, rae A BbibpaH M3 rpynnbl
nunepasuH-1-una, 1,4-gnasenan-1-una, nupponuanH-1-mna mn rekcarngponmpponof1,2-
ajnupasun-2(1H)-una, kaxkgblh BO3MOXHO 3ameweH 1 wunm 2 3aMecTutensimu,
BbIGpaHHbIMK 13 R', kak onpegenero B no6om us nn. 1 - 33.

35. CoeavHenne no nobomy 13 nn. 1 - 31, rae A npeacraesnsietr cobou

NR'R™ rae R'? u R" aBnsiorca Takumu, kak onucaHo B no6om us nn. 1 - 31.



-

36. CoeauHenne no nobomy 13 nn. 1 - 31, rae A npeacraesnsiet cobou
R, R
4
R\N
R7R8 N

. rae R* R% R® R’ R® m R™ gaBnsiorca Takumu, Kak
onpeaeneHo B nobom m3 nn. 1 - 31.

37. CoeguHenmne no nobomy 13 nn. 1 - 34, rae A BbibpaH 13 rpynnebi:
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38. CoeguHenmne no nobomy 13 nn. 1 - 34, rae A BbibpaH 13 rpynnebi:

s
Z

:
Q
L

T
Z
Z

\

s
Z

e
o
G
G

aw
z
o
Z
@i
Z

.
.
-
’
.
-
.
.

-
e
:
e

an
z

q
- &
ey’ _

Z
S

]
3

G &
Sacls!

4
-
y4
-

39. CoeguHenmne no nobomy n3 nn. 1 - 38, BbiGpaHHOE M3 rpynnbl,

5 cocrosiwen us:
2-(2-meTnnummngaso[1,2-bjnnpugasnn-6-mn)-7-(4-metunnunepasuH-1-un)nupuao[1,2-
alnMpUMnanH-4-0H;
7-[(8aR)-3,4,6,7,8,8a-rekcarnapo-1H-nnppono[1,2-aljnupasnH-2-unj-2-(2-
MeTunmmuaaso[1,2-blnupuaasun-6-nn)nnpuao[1,2-ajnupuMmmnamnH-4-oH;

10  7-[(8aS)-3,4,6,7,8,8a-rekcarngpo-1H-nuppono[1,2-ajnupasnH-2-un]-2-(2,8-

anvetunnmugasol1,2-bjnupnaasuH-6-un)nupuao[1,2-alnupuMmnuanH-4-oH;
7-[(8aR)-3,4,6,7,8,8a-rekcarngpo-1H-nnppono[1,2-ajnnpasmH-2-unj-2-(2,8-
anmetunnmugasol1,2-bjnupnaasuH-6-un)nupuao[1,2-alnupuMmmuanH-4-oH;
7-[(8aS)-8a-meTun-1,3,4,6,7,8-rekcarngponuppono[1,2-aljnupasun-2-nnl-2-(2,8-
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anmetunnmugasol1,2-bjnupnaasuH-6-un)nupuao[1,2-alnupMMmnuanH-4-oH;
7-[(8aR)-8a-meTtun-1,3,4,6,7,8-rekcarngponuppono[1,2-ajnmpasnn-2-unl-2-(2,8-
anmetunnmugasol1,2-bjnupnaasuH-6-un)nupuao[1,2-alnupuMmnuanH-4-oH;
2-(2,8-gumetnumuaasol1,2-blnnpugasun-6-un)-7-[(3S,5R)-3,5-gumeTunnunepasutH- 1-
unjnnpuao[1,2-alninpuMmmnamnH-4-oH;
2-(2,8-pumetnnumngasof1,2-blnmpuagasnH-6-mn)-7-[(3S)-3-metnnnmnepasmi-1-
unjnnpuao[1,2-alnnpuMmmnamnH-4-oH;
2-(2,8-gumeTnummgaso[1,2-bjnnpnaasnH-6-un)-7-[(3R)-3-meTunnunepasnt-1-
unjnmpuao[1,2-ajlnnpuMmmnamnH-4-oH;
7-(1,4-anasenat-1-un)-2-(2,8-aumetunumnaaso[1,2-bnupunaasun-6-un)nnpuaof1,2-
ajnMpUMnAnH-4-OH;
2-(2-meTunumungaso[1,2-blnmpuaasunn-6-nn)-7-[(3S)-3-meTunnunepasunH-1-
unjnmpuao[1,2-alnnpuMmmnamnH-4-oH;
2-(2-meTunumungaso[1,2-blnnpupasnn-6-mn)-7-[(3R)-3-metunnunepasunH-1-
unjnnpuao[1,2-alninpuMmmnamnH-4-oH;
7-(1,4-anasenat-1-un)-2-(2-metunumungaso[1,2-bjnupmnaasmH-6-un)nupnao[1,2-
ajnMpUMnAnNH-4-0H;
7-[(3R,5S5)-3,5-aumeTunnunepasuH-1-unj-2-(2-metunummgasol1,2-bjnupngasmH-6-
nn)nupnao[1,2-ajnmpuMmnanH-4-oH;
7-[(8aS)-3,4,6,7,8,8a-rekcarngpo-1H-nuppono[1,2-ajnupasnH-2-unj-2-(2-
MeTunumuaaso[1,2-blnnpngasuH-6-un)nnpnao[1,2-ajnnpmmmnamnH-4-oH;
7-[(8aS)-8a-meTtun-1,3,4,6,7,8-rekcarngponmppono(1,2-ajnnpasun-2-unl-2-(2-
meTunmmuaaso[1,2-blnupuaasun-6-nn)nnpuao[1,2-ajnupuMmnamnH-4-oH;
7-[(8aR)-8a-metun-1,3,4,6,7,8-rekcarngponuppono[1,2-ajnupasnH-2-unl-2-(2-
meTunmmuaaso[1,2-blnupugasun-6-nn)nnpuao[1,2-ajnupuMmnamnH-4-oH;
2-(2,8-gnmeTnummgaso[1,2-bjnnpnaasnH-6-un)-7-[(3R)-3-nnpponmngunH-1-
nnnnpponnaunH-1-nnjnupngo[1,2-ajnMpuMmnanH-4-oH;
7-(4,7-anasacnupol2.5]oktaH-7-un)-2-(2-metunummgasof1,2-bjnmpnaasmH-6-
un)nupnao[1,2-ajnmpuMnanH-4-oH;
7-(4,7-anasacnupol2.5]oktaH-7-un)-2-(2,8-aumetunmmunaasof1,2-bjnupmnagasmnn-6-

un)nupnao[1,2-ajnMpuMnanH-4-oH;

2-(2-meTnnumungaso[1,2-bjnnpugasnn-6-mn)-7-[(3R)-3-nnpponnamH- 1-unnmpponuamnH-1-

unjnnpuao[1,2-alnnpuMmmnamnH-4-oH;
2-(2,8-gnmeTnnumungaso[1,2-bjnnpnaasnH-6-un)-7-(3,3-gumetTmnnnunepasmH- 1-
nn)nupnao[1,2-ajnMpuMmnanH-4-oH;

7-(3,3-aumeTunnunepasun-1-un)-2-(2-metunummngasof1,2-bjnnpngasmnH-6-
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nn)nupnao[1,2-ajnmpuMmnanH-4-oH;
2-(2,8-pumetnnumngasol1,2-blnmpuaasnH-6-un)-9-metun-7-[(3S)-3-meTunnunepasuH-1-
unjnnpuao[1,2-alnnpuMmmnamnH-4-oH;
2-(2,8-gumeTunummngasol1,2-blnnpnaasmH-6-un)-9-metun-7-[(3R)-3-meTunnunepasunn-1-
unjnnpuao[1,2-alninpuMmmnamnH-4-oH;
2-(2,8-pumetnnumngasol1,2-blnmpuaasnH-6-nn)-7-[(3R,5S)-3,5-aumeTunnunepasut- 1-
un]-9-metun-nnpuao[1,2-ajnupuMmnanH-4-oH;
2-(2,8-gnumeTnummaaso[1,2-bjnnpnaasmH-6-un)-7-(3, 3-gumetunnunepasmH- 1-mn)-9-
MeTUn-nupuao[1,2-ajnupuMmnamnH-4-oH;
7-(4,7-anasacnupol2.5]oktaH-7-mn)-2-(2,8-aumetunnmmnaasof1,2-blnupngasnH-6-un)-9-
MeTUnN-Nupuao[1,2-alnupuMmnamnH-4-oH;
2-(2,8-pumetnnumngasol1,2-blnmpuaasnH-6-un)-7-[(3S,5S)-3,5-gumetnnnunepasmn-1-
unjnmpuao[1,2-alnnpuMmmnamnH-4-oH;
2-(2,8-pumetnnumngasol1,2-blnmpuaasnH-6-un)-7-[(3S)-3-nnpponuaun-1-
nnnnpponuaunH-1-nnjnupnao[1,2-ajnMpuMmnanH-4-oH;
2-(2-meTunumugaso[1,2-blnmpuaasunn-6-nn)-7-[(3S)-3-nnpponnanH-1-unnupponngnH-1-
unjnnpuao[1,2-alninpuMmmnamnH-4-oH;
7-[(3S,55)-3,5-gumeTunnunepasuH-1-nnl-2-(2-metunummngasol1,2-bjnupungasmH-6-
nn)nupnao[1,2-ajnmpuMmnanH-4-oH;
9-meTnn-2-(2-metnumngasol1,2-blnupngasnH-6-un)-7-[(3S)-3-metTnnnunepasuH-1-
unjnupnao[1,2-alnupumMnanH-4-oH;
9-meTun-2-(2-metunumngaso[1,2-blnnpmnagasnn-6-un)-7-[(3R)-3-meTnnnunepasmH-1-
unjnnpuao[1,2-alninpuMmmnamnH-4-oH;
7-[(3R,59)-3,5-aumeTunnmnepasuH-1-mnj-9-metun-2-(2-metmnmmmngasof1,2-
blnnpngasnH-6-un)nupuao[1,2-ajnupummnamnH-4-oH;
7-(3,3-aumetunnmnepasun-1-un)-9-metun-2-(2-metunummaaso[1,2-bjnmpnaasnH-6-
un)nupnao[1,2-ajnMpuMnanH-4-oH;
7-(4,7-anasacnupol2.5]oktaH-7-1n)-9-metunn-2-(2-metunumunaaso[1,2-blnupuaasmnnH-6-
un)nupnao[1,2-ajnmpuMngnH-4-oH;
7-[(3S,55)-3,5-gumeTunnunepasuH-1-unl-9-metnn-2-(2-metnnumngasof1,2-
blnnpnaasnH-6-un)nupuao[1,2-alnupuMmnanH-4-oH;

7-[(3R)-3-atunnunepasuH- 1-nnl-2-(2-metnnumnaasof1,2-blnupugasnnH-6-nn)nnpunaof1,2-
ajnMpUMnAnH-4-OH;

1 ero chapmMaleBTUYECKM NPUEMIEMbIE COMK.
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40. CoeguHenune no nobomy 13 nn. 1 - 39, BbiBpaHHOE K3 rpynnbl,
COCTOSILLIEN U3:
7-[(8aR)-3,4,6,7,8,8a-rekcarngpo-1H-nnppono[1,2-alnupasnH-2-unj-2-(2-
mMeTunumuaaso[1,2-blnnpngasunH-6-un)nnpnao[1,2-ajnnpmmmnamnH-4-oH;
7-[(8aS)-3,4,6,7,8,8a-rekcarngpo- 1H-nuppono[1,2-ajnupasnH-2-un]-2-(2,8-
anvetunnmugasol1,2-bjnupnaasnH-6-un)nupmao[1,2-alnupumnuanH-4-oH;
7-[(8aR)-3,4,6,7,8,8a-rekcarngpo-1H-nnppono[1,2-ajnnpasnH-2-unj-2-(2,8-
anmetunnmungasol1,2-bjnupmnaasnH-6-un)nupnao[1,2-alnupumnuanH-4-oH;
2-(2,8-pumetnnumngasol1,2-blnmpuaasnH-6-nn)-7-[(3S,5R)-3,5-gumeTunnunepasuy- 1-
unjnmpuao[1,2-ajlninpuMmmnamnH-4-oH;
7-[(3R,5S5)-3,5-aumeTunnunepasuH-1-nnj-2-(2-metunmummgasol1,2-bjnupngasmH-6-
un)nupnao[1,2-ajnmpuMnanH-4-oH;
7-[(8aS)-3,4,6,7,8,8a-rekcarngpo-1H-nuppono[1,2-ajnmpasunH-2-un]-2-(2-
mMeTunmmuaaso[1,2-blnupugasuH-6-mn)nnpuao[1,2-ajnupuMmmnamnH-4-oH;
7-(4,7-anasacnupol2.5]oktaH-7-un)-2-(2-metunummaaso[1,2-bjnmpnaasmH-6-
nn)nupnao[1,2-ajnMpuMnanH-4-oH;
7-(4,7-anasacnupol2.5]oktaH-7-un)-2-(2,8-aumetunmmmngasof1,2-bjnupmnagasunn-6-
nn)nupnao[1,2-ajnmpuMmnanH-4-oH;
2-(2,8-pumetnnumngasol1,2-blnmpuaasnH-6-un)-9-metun-7-[(3S)-3-meTunnunepasuH-1-
unjnnpuao[1,2-alnnpuMmmnamnH-4-oH;
7-(4,7-gnasacnmnpo[2.5]oktan-7-1n)-2-(2,8-gumetunmmmnaasol1,2-blnnpngasnt-6-un)-9-
MeTUN-Nupuao[1,2-alnpuMnanH-4-oH;
7-[(3R,5S8)-3,5-aumeTunnmnepasuH-1-mnj-9-metun-2-(2-metmnmmmngasof1,2-
b]nnpnaasnH-6-un)nupuao[1,2-ajlnupummnamnH-4-oH;
7-(4,7-anasacnupol2.5]oktaH-7-1n)-9-metnn-2-(2-metunummnaasof1,2-bnupuaasmnn-6-
un)nupnao[1,2-ajnmpuMmnanH-4-oH;

N ero papmaueBTMYECKN NPUeMNeEMbIE COMNM.

41. CoeguHenmne dopmynbl (V1)

(V1)
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rae R', R? n R® sBnsitoTca Takumu, kak onucaHo B nobom us nn. 1 - 7

Y npeacrasnsaeT cobon ranoreH unm TpudpTOPMETaHCYNb(OHAT;

N ero conw.

42. CoepunHenmne cdopmynbl (VI) no n. 41, rae Y npegcrasnsiet cobon Top,
xnop, 6pom, noa nnn TpudTOPMETaHCYNbGOHAT.

43. CoeguHenmne popmynebl (V1) no n. 41, rae Y npeacrasnsaet cobomn rop.

44, CoeguHenmne cdopmynbl (VI) no nobomy u3 nn. 41 - 43, BoibGpaHHoOe 13
rPynnbl, COCTOSALLEN U3:
7-hTop-2-(2-MeTunnmmngaso[1,2-blnupmnagasnn-6-un)-nnpuao[1,2-ajnupummnanH-4-oH;
2-(2,8-gumeTnummaaso[1,2-bjnnpnaasmH-6-un)-7-prop-nnpuaol1,2-ajnnpuMmmanH-4-oH;
7-hTOp-9-MeTUnN-2-(2-meTnnummnaaso[1,2-bjnupuaasnn-6-un)nnupuao[1,2-ajnupumnanH-
4-0H;
2-(2,8-gnumeTnummgaso[1,2-bjnnpnaasnH-6-un)-7-prop-9-meTtun-nupnao[1,2-
ajnMpUMnAnH-4-OH;

N ero conw.

45, Cnoco6 nonyyeHusa coeauHeHnn opmynel (1) no mobomy mns nn. 1 - 40,
COAEPXKALUA  peakuuto  apoMaTU4eCcKoro HyKrneouUnbHOrO  3aMeLeHnss  Mexay
coeguHeHnem cdopmynel (VI) kak onucaHo B nobom u3 nn. 41 - 44 ¢ coeauHEHUeEM
cdopmynbl M-A nocpeacTBom HarpesaHus B pactsoputene, rae A, R', R? u R® ssnsiotcs
TakMMn, kak onpegeneHo B nobom 3 nn. 1 - 40, Y ABnseTca Takum, Kak onpeserneHo B
nobom n3 nn. 41 - 44, M npeacrasnsaetr cobon BOAOPOA, HATPUN unu kanumn, u rae M
cBsidaHa c A yepes aTom asoTa A.

46. Cnoco6 no n. 45, rae peakyms apomMaTu4eckoro HyKneogUnbHOro
3ameLleHns BbinonHaeTcs npu temneparype ot 80°C go 200°C.

47. Cnoco6 no nwobomy u3 nn. 45 vnn 46, rge pacTtBopuTEnb peakuun
apoMaTUYECKOro HyKneopunbHOro 3amelleHmss BoibpaH u3 gumetuncynbdokcmaa, N-
METUANUPPONUAOHA U AUMETURNOPMaMmaa.

48. Cnocob no nbomy ns nn. 45 - 47, rae M npeacraesnsiet cobon BoLOpOa.

49. CoeguHenve dopmynbl (I) no nwobomy m3 nn. 1 - 40, nonyyeHHoe
crnocobom no nbdomy ns nn. 45 - 48.

50. dapmaveBTnyecKkasa KoMnosnyns, cogepxawlaa coeguHeHne dopmyneol (1)
no nodomy n3 nn. 1 - 40 nnu ux apmayeBTUHECKM NPUEMIEMbIE COMU U O4UH UMK
Bonee hapmayeBTUYECKN MPUEMIEMBIX SKCLIUMUEHTOB.

51. CoeguHenna dopmynbl (1) no mobomy m3 nn. 1 - 40 wnm wmx
dhapmayeBTMYECKN NPUEMMEMbIE CONMU ANS MPUMEHEHUS B Ka4YeCcTBE TepaneBTUYECKM

aKTMBHbIX BELLECTB.
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52. CoeguHenna dopmynbl (1) no mobomy u3 nn. 1 - 40 wnm wmx
dapmayeBTMYECKM MpPUEeMmnemMble COMM  ANA  NPUMEHEHUS AN NEeYeHUs  unm
NpeaoTBpaLLEHNSA CMHarNbHOW MbilleyHon atpodum (SMA).

53. Cnocob neyeHuss wunn nNPeAoOTBPALUEHUS CMUHANBHOW  MbILLEYHOW
atpocmm (SMA), KOTOpPbIN BKMIOYAET BBEAEHME CYObeEKTY coeamHeHnn dopmynel (1) no
nodomy u3 nn. 1 - 40 nnn nx hapmMmaueBTUYECKN NPUEMIIEMbIX COMNEN Kak onpeaeneHo
BbiLLE.

54. MpumeHeHwe coegmHeHnid copmynbl (1) no nobomy mn3 nn. 1 - 40 unn unx
dapmayeBTMYECKM NPUEMMEMbIX CONMerW ANA  NeYeHUs Wnn  nNpeaoTBpalleHuns
CNUHanNbHON MblweyHon atpodum (SMA).

55. MpumeHeHwe coegmHeHni chopmynbl (1) no nobomy mns nn. 1 - 40 unn nx
hapmayeBTMYECKM NPUEMIIEMbIX COMEn ANSA NPOU3BOACTBA NEKAPCTBEHHbIX CPEACTB
ANSA NeYeHnsa nnm NPeaoTBpaLlEHNs CNUHANBHOW MblweyHon atpocdum (SMA).

56. M306peTeHne, kak 34ecb ONUCaHo.
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