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NAPUMUIUH-2-HJIAMHHO-1H-IIUPA30JIbl B KAYUECTBE HHTUBUTOPOB
LRRK2 JJIs1 IPUMEHEHUWSA IPU JIEYEHUHW HEVPOAETEHEPA TUBHBIX
3ABOJIEBAHUI

HEPEKPECTHBIE CCBLJIKH HA POACTBEHHBIE 3AsIBKHA
[0001] [lanHuas 3asBKa 3asBisieT mpuoputeT cornacHo 35 U.S.C. §119 (e) no nmpenpaputebHON
3asiBke CIIIA Ne62/350876, monannoit 16 utonst 2016 roma, Ne62/417151, nogannoii 3 HOsOpst
2016 roga, Ne62/476581, nonannoit 24 mapta 2017 roga, u Ne62/510711, noganHoit 24 mas
2017 rona, kaxnaast U3 KOTOPBIX BKJIKOUYEHA B HACTOSIIMI JOKYMEHT TOCPEACTBOM CCHIJIKH B
MIOJTHOM 00BEME.

OBJACTb TEXHUKH

[0002] B naHHOM NOKYMEHTE B LI€JIOM IPECTABIICHbI HOBBIE METEPOAPUI3aAMELIEHHbIE
MUPUMHUANHBI U UX IPUMEHEHUE B KaUeCTBE TEPANIEBTUUECKUX ar€HTOB, HAIIPUMED, B KaUeCTBE

uaruouropos LRRK2.

YPOBEHb TEXHUKH
[0003] HeiiponerenepaTusHble 3a00neBaHus, Takue Kak Oone3nb [TapkuHcoHa, OOKOBOI
amuorpodudeckuii ckiepos (BAC), 6ose3Hp Anblreiimepa, 1eMeHLus ¢ TebuamMu JleBu u
Oone3Hb XaHTUHITOHA, BIUSIOT HA MAJUTHOHBI onel. bosesnb [TapkrHCOHA peaACTaBisieT
co00H XPOHUYECKOE MPOrPECCUPYIOLIee HAPYIIEHHE IBUTATEIbHOW CUCTEMBI,
XapakTepusyrlneecs: H30UpaTeabHON ereHepanueil 1 THOebI0 KIeTOK T0PaMHUHEPTHIECKUX
HEMPOHOB B KOMITAKTHOH YacTH YEPHOH cyOCcTaHIIMK Mo3ra. B pe3ynbprare, y manueHTOB
HapyLIAeTCsl CIOCOOHOCTD HAIPABIISATh M KOHTPOJIHPOBATH CBOU ABIKeHUs. [IpudnHa
3aboneBaHust OOBIYHO CUUTANIACH CIIOPAAMYECKON U HEU3BECTHOH, HO 3a mocienHue 15 ner Obutn
JIOCTUTHYThI 3HAYUTEJIbHbIE YCIIEXH B TOHUMAaHHH.
[0004] Tenerudeckas ocHOBA 3a00JIEBAHUS U CBSI3aHHOE C HUM PA3BUTHE MATOJOTHYECKIX
NPOLIECCOB MPHUBEIH K UCCIICAOBAHUIO T€Ha, KOAUPYIOLIEro Oesok Ooratoil ieHunHoOM
nosTopHo# kuHa3el 2 (LRRK?2) npu u3yduennn HaciaencTBeHHOH Gopmbl OonesHu [Tapkuacona
(Paisan-Ruiz et al., Neuron, Vol. 44(4), 2004, 601-607). LRRK?2 siBnsieTcst ujieHOM ceMeicTBa
6enxoB ROCO u nmeeT msiTh KOHCEPBATHBHBIX JOMEHOB CO BCEMH APYTUMH YWICHAMH
cemerictBa. MHorue muccenc-mytaunu reHa LRRK?2 Obutn cBsi3aHBI € 2y TOCOMHO-TOMHUHAHTHON
6onesnbto [TapkuHCcOHA B cemelinbix nccnenosanusx (Trinh and Farrar, Nature Reviews in
Neurology, Vol. 9, 2013, 445-454; Paisan-Ruiz et al., J. Parkinson’s Disease, Vol. 3, 2013, 85-

103). Haubonee pacnpoctpanenHas matoreHHass myrtaus, G2019S, mpucyrcTeyer B
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BbICOKOKOHCepBaTuBHOM KnHasHOM gomeHe LRRK?2 (See Gilks et al., Lancet, Vol 365, 2005,
415-416). UccnenoBanus in vitro moka3anu, 4ToO CBsi3aHHBIE ¢ OoJe3Hb0 [TapkuHCOHA MyTaluu
BeAyT K ycmwieHnto aktuBHOCTH LRRK?2 kuHa3b1 1 cCHIDKeHUIO ckopoctu runpoimsa ' T® (Guo
et al., Experimental Cell Research, Vol. 313(16), 2007, 3658-3670). Ot nanHble
CBUJIETEJILCTBYIOT O TOM, YTO aKTUBHOCTh KUHa3bl U GTPa3pt LRRK2 BakHbI 1151 maTorenesa, u
nomen LRRK?2 kunassl MmoskeT peryiauposaTs oomyro ¢pyakuo LRRK?2 (Cwm., Cookson, Nat.
Rev. Neurosci., Vol. 11, 2010, 791-797).

[0005] Hecmortpst Ha porpecc B JaHHON 00J1aCTH, OCTAETCsI MOTPEOHOCTH B YJIyUIIEHHBIX
uarnouropax LRRK?2, kotopble mose3Hs! 1151 IeUeHUs pa3IMYHbIX HEHPOAereHepaTHBHBIX
3a0oneBaHMi, Takux Kak Oones3Hb Ilapkuncona, Oone3Hp Anbiirelimepa 1 GOKOBOI

aMHOTPO(HUECKUl CKIIEPO3.

OIMNCAHHUE CYIIHOCTHU U30OBPETEHHUA
[0006] B naHHOM NOKyMEHTE MPEAJIOKEHBI COEAUHEHNUS], KOTOPbIE SIBJIAIOTCS MOJIE3HBIMU B
kauectBe HHrHOuTOopoB LRRK2. B nanHOM TOKyMeHTE Takke MpeiIoKeHbl KOMIIO3HLIHH,
BKJIIOYast (papMarieBTHUECKHe KOMITIO3HLINH, HAOOPBI, KOTOPbIE BKIIIOYAIOT COEUHEHUS, U
criocoObl MpUMeHeHHsI (MM BBEICHUS) M MOJy4€HHsI JaHHBIX COeANHeHnH. B naHHOM
JOKYMEHTE JIOMOJIHUTENIBHO MPEJIOKEHbl COSAMHEHHSI U UX KOMIIO3ULMHU Il IPUMEHEHHUS B
crioco0e yieueHust 3a00IeBaHMs, PACCTPOICTBA WITH COCTOSTHUSI, KOTOPOE OMOCPENYETCsI 10
MeHnbluel Mepe yactTudyHo LRRK?2 kunazoi. Kpome Toro, B JaHHOM AOKYMEHTE NPEJIOKEHbI
NPUMEHEHUs] COEIUHEHUH NN UX KOMIIO3UIUH JJIsl U3TOTOBJIEHUS JIEKAPCTBEHHOT'O CPENICTBA
IUIs1 IeYeHust 3a00JIeBaHus, PACCTPONHCTBA WIIH COCTOSIHHS, KOTOPOE OTIOCPEAYETCs IO MEHbIIEH
Mmepe yactTuiHO LRRK?2 knHa30i.

[0007] B omHOM BapuaHTe OCYIIECTBJIEHHS JAHHOTO H300peTeHNs, PEIJIOKEHO COSTUHEHHE

dopmyast I:

HN N R3
Rl-N“X\—R*
‘N_
RS 1

WK eT0 (papMaLeBTHUECKH MpUeMIIeMast COJIb, TEHTePUPOBAHHBIIN aHAJIOT,
MPOJIEKAPCTBO, CTEPEOU30OMEP UJIH CMECH CTEPEOHU30MEPOB, TIE:
RIHpeI[CTaBJ'IﬂeT co0oi1 HeoOsI3aTeNTIbHO 3aMEIeHHbIN LIUKJIOAJIKIT WK B CITy4ae, €Cliu R’

npencTasnser coboii -CR¥RR, rie R™ npencrapisieT coboii HeoOA3aTeNbHO 3aMelleHHbII
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tpuason-2-ui, Rlnpencrasuser coboii HeoOA3aTENbHO 3aMelleHHbI HuKkaoankua il Cis
AJIKWJI, He00SA3aTEIbHO 3aMeIeHHBIN TaJOreHOM;

R? npencTasnser coboil rajoreH, UaHO, HEOOA3aTeNbHO 3aMelleHH bl C1.6 aNKHI,
HeoOs13aTenbHO 3amerneHHbIH Cl. aJKeHW, Heo0s3aTeNbHO 3aMerneHHbIN C1-¢ aTKUHI,
HeoOs13aTeNbHO 3aMeIeHHbIH [IUKIJIOATIKIII, He00s3aTenbHO 3ameieHHbIH C1.6 aIKOKCH,
HeoOsI3aTeNbHO 3aMeIeHHbIH [IUKIJIOATKOKCH, Heo0s3aTeNbHO 3amMeneHHbIH C1.6 aIKHITHO,
HeoOs3aTenbHO 3ameenHblii Ci.e ankuncyabonun, -C(O)R' um -C(O)NR ) (R'?);

R’ npencrasnser coboii Heobs3aTenbHO 3amerneHHbii Ci.6 aTKOKCH, HE0OA3aTENbHO
3aMeIIEeHHbIN [TUKJIOAIKIII, HE00sS3aTENbHO 3aMEIIIeHHBIN [IUKJIOAIIKOKCH, HEO00s3aTENbHO
3amereHHbIN Ci.6 ATKUITHO, HE00sA3aTeNbHO 3aMelleHHbIN C1.6 AKUICYIbMOHUI UITH
NRMRP);

R* npencrasnser co6oii BONOPON WM TaJIOTeH;

R’ npezacTaBysieT coOON BOAOPO, raJIoTeH, [IHaHO, Heo0s3aTeNIbHO 3aMerneHHbIH Ci6
aJIKWII, HeoOs3aTeNIbHO 3aMeleHHbIH C1.6 alKeHw, HeoOs13aTenbHO 3aMeleHHbIH C1.6 aTKUHUI,
Heo0s3aTeNTbHO 3aMEIIEeHHbIH [IUKJIOAJKIJI, HEOOs3aTeIbHO 3aMELIeHHBIIN MeTePOLUKIIIIL,
Heo0s13aTeNIbHO 3aMeIIeHHbII reTepoapui1, Heobs3aTebHO 3aMerneHHbIH Ci.¢ aTIKUITHO,
HeoOs3aTeNnbHO 3aMeenHbli Ci.6 ankuncyaborun, -C(O)R' umu -C(O)NR M) (R?);

R® 1 R” kasxablit He3aBHCHMO TIpeACTaBIseT coboit H niu HeoOsa3aTeNbHO 3aMeIeHHbIH
Ci-6 anku,

kaxbiii R0 HesaBucumo npencrasnser coboii HeoOsA3aTeNbHO 3aMeleHHbIH C-g alKi
WM HeoOs13aTebHO 3aMeeHHbIH C1.6 aTKOKCH, H

R'!' u R'? kasxmplii He3aBHCUMO NpeJCTaBseT cOOOl BOMOPO, HEOO3aTETbHO
3amemteHHbIH C1.¢ ATKHII, HeOOA3aTeNIbHO 3aMeIneH bl rmknoankni, wmm R 1 R1? Bmecte
00pa3yroT He00s3aTENbHO 3aMELICHHYIO MeTePOLIUKITMUECKYIO TPYIIITY .

[0008] B onHOM BapuaHTe OCYIIECTBJICHHS TAHHOTO H300peTEeHNs, MPEIJIOKEHO COSTUHEHHE

bopmyasl 11

II



4

WK eT0 (papManeBTHUECKH MpUeMIeMast COJlb, IEHTePUPOBAHHBIIN aHAJIOT,
MPOJIEKAPCTBO, CTEPEOU3OMED HITH CMECh CTEPEOHU30MEPOB, TAE:

R?° npencrasnsier coboit ranoren, nuano, Ci.¢ ankun, Ci¢ ragorenankun, Ci- aTKOKCH,
C1.6 TAJIOT€HAJIKOKCH, LIUKJIOAJIKIJI, [IUKJIOATKOKCH, IUKJIOATKHUJIAIKII, IIUKIOATKUIIAIKOKCH
unn -C(O)R*;

R?! npencrasnsier coboit HeOOA3aTENbHO 3aMelIeHHbIH LUKI0anKuI, retepoapui, Ci-c
ankokcy, -S-Ci.¢ ankun umu -N(R?*)(R?);

m pasHo 0, 1, 2, 3 nnu 4,

kaxaplii R* HesaBucumMo mpescrasisieT codoii ranoreH, nuaHo, Cies ankui, Ciee
ranoreHaykui, Ci¢ rugpokcuankud, Ci.¢ ankokcuankui, Ci.6 unanoankui, Ci.6 aMUHOATIKUJ,
C1.6 anxmncynbdonni, Ci.6 amKUICyIb(QOHUTAIKII, TUKIOATKII, THAHOLUKIIOAJIKHIIL,
LUKJIOAJTKAJIAJIKIIL, TeTEPOLIUKITII, T€TePOLIUKIIMIATIKII, aJIKUIITeTePOLUKITITAIKUI, apulL,
apUJIAJIKIIL, TeTepPOaApIIL, TeTePOaPHIIAIKIIL, AKIITETePOaPUIIANIKII, T€TEPOaPUITLIUKIIOATKIIL,
aJKUITeTePOAPUIIIMKIOATKII, aMuno, amuaoankui umu -C(O)R?, rae kambiii Cr6 amkun, Cius
rasoreHankmi, Ci.s runpokcuankui, Ci¢ ankokcuankui, Ci.¢ unanoankui, Ci. aMHHOAIKHIL,
C1-6 ankuncynbpormn, Ci.6 anKuiICy1bHOHUIANKII, TAKIOATIKII, [IMAHOLUKIIOATKHII,
LUKJTOATKUJIAJIKAJI, T€TEPOLMKITAI, T€TEPOLMKIUIATKII, aJIKUITeTePOLMKITHIAIKIII, apuJI,
ApWJIAJIKIII, T€TEPOAPHII, FeTEPOAPUIIAIKII, AKHIITETEPOAPUIIANIKII, TETEPOAPUIIITUKIIOATKII U
ANKUJITe TEPOAPUIILIUKJIOAJKIIT SIBJITIOTCS HEO0S3aTeIbHO 3aMEIEHHBIMU, HJTH

nsa R?? BMecTe ¢ aTOMOM, K KOTOPOMY OHH TIPUCOEIUHEHBI, 00Pa3yIOT IUKIOATKII UK
reTePOLIUKIIAI, TI€ KKl [UKJIOATKUI H FETEPOLUKIIIIT HEO0s3aTeIbHO 3aMeIIeHBbI,

R?* npencrasnser coboii Ci.6 ankun, Ci. ankoken, -N(R?"), uau rerepotukim, rae
kaxabii Ci.6 ankwmi, Ci.6 aTKOKCH U TeTEPOLIMKIIAIT HEOOSI3aTeIbHO 3aMEIIIEH;

R?* u R? kaxplii HE3aBUCUMO MPEICTABNISAET COOO0I BOXOPO UM HEOOSI3aTENLHO
3amerneHHbIN Ci.6 aNKUI, UITn

R?* u R? BMecTe ¢ aTOMOM, K KOTOPOMY OHH TIPHCOEAMHEHE], 00Pa3y0T He00A3aTeILHO
3aMeH_IeHHI:>II\/'I r€TEPOLUKIINIL,

R?® npencrasnsier co6oit Ci-¢ ankun umu rereporukiann, rae Ci-s ankumn, Cig
raJIOreHAIKIIT U TeTePOLIMKITHII He3aBUCHMO HEO0s3aTeIbHO 3aMeeHbl OTHUM WJIH OoJiee
3aMECTUTEJISIMU, BBIOPAHHBIMH M3 rajioreHa, 1uaHo, ruapokcu, Ci.sankokcu u Ci.
6ATKIIICYTb(OHMIIA,

kax bl R?7 HezaBucuMo mpesicTasnser coboii H uiu HeoOs3aTenbHo 3ameleH bl Cl.o
AJTKWIT,

u A nipeacTaBiisieT coOOM reTepOLHKIMIIBHOE WA TeTePOAPUITBHOE KOJBILIO,

KOHACHCHUPOBAHHOEC C MUPA30JIOM.



[0009] B HekOTOpBIX BapUaHTAX OCYLIECTBJICHUS JAHHOTO N300PETEHUs, COETUHEHNE
npencTaBisieT co0ol coennHenne, npeacrasiennoe B Tabmuue 1A, 1B, 2A wm 2B, win
npeacTaBisieT coOol ero papmManeBTHIECKH IPUEMIIEMYIO COJIb, NEHTEPUPOBAHHBIN aHAJIOT,
MPOJIEKAPCTBO, TAYTOMEP, CTEPEON30MEDP UII CMECH €TI0 CTEPEON30MEPOB.

[0010] B mpyrux BapmaHTax OCYLIECTBIEHHs JAHHOTO M300pETeHHUs, TIPEAIOKEHA
bapmarieBTHUECKast KOMITO3ULMSA, COAEPIKAIIasi COETUHEHNE, TPOUJUTFOCTPUPOBAHHOE B TaONIUIle
1A, 1B, 2A wnu 2B, nnu ero papmaneBTHUECKU IPUEMIIEMYIO COJIb, IEHTEPUPOBAHHBIN aHAJIOT,
NPOJIEKAPCTBO, TAYTOMEP, CTEPEOU30OMEP HIIM CMECh €r0 CTEPEON30MEPOB, U (hapMaLleBTHUECKU
NpUEMIIEMBIN HOCUTEIb, pa30aBUTENb WM BCIOMOTaTeIbHOE BEIECTBO.

[0011] B apyrux BapuaHTax OCYLIECTBIEHHs JAHHOTO U300pETeHHUs, IPEAJIOKEH CIIOCO0
JeueHust 3a00JI€BaHNS WM COCTOSIHUS, OMIOCPEOBAHHOIO Mo MeHbInei Mepe yactuuHo LRRK?2,
npu4eM crocoO BKJIOUYAeT BBeeHHe 3(PPEKTUBHOIO KOJINYeCcTBa (papMarieBTHIeCKON
KOMITO3UILUH, COAepPKAIIEH COequHEeHNe, MPOUJUTFoCTpupoBaHHoe B Tabmune 1A wiu Tabmue
1B, nin ero apMareBTHYECKH IPUEMIIEMYIO COJIb, IEHTePUPOBAHHBIN aHAJIOT, TPOJIEKAPCTBO,
TayTOMEp, CTEPEON30MeEp MII CMECh €0 CTEPEOH30MEPOB, U (hapMaLeBTHYECKH MTPUEMIIEMbIH
HOCHTEJb, pa30aBUTEIb WM BCIIOMOTATEIbHOE BEIECTBO, CYOBEKTY, HYKAAIOLIEMYCS B TOM.
[0012] B apyrux BapuaHTax OCYLIECTBIEHHs JAHHOTO M300pETeHMUs, TIPEAJIOKEHA
(apMarieBTHYECKasi KOMITO3ULIMS, COAEpIKaLIasi COeTUHEHNE, MPOUJLTFOCTpUpoBaHHOe B Tabnuie
1A wnu Tabauue 1B, v ero papManeBTHUECKH MPUEMIIEMYIO COJIb, AEHTEPHPOBAHHBIN
aHaJIoT, IPOJIEKapCTBO, TAYTOMED, CTEPEONU30OMED MIIH CMECh €r0 CTEPEOU30MEPOB U
(apMareBTHYECKU PUEMJIEMbIIl HOCHTEIb, pa30aBUTEIb HIIH BCIIOMOTATEIbHOE BELIECTBO.
[0013] B mpyrux BapmaHTax OCYLIECTBIEHHS JAHHOTO H300pETeHHUs, TIPEAJIOKEH CIIOCO0
JeueHust 3a00JI€BaHUS WM COCTOSTHUS, OMIOCPEIOBAHHOTO MO MeHbInei Mepe yactiano LRRK2,
NpUYeM Croco0 BKIIOUYAET BBeIeHHE 3(P(PEKTUBHOTO KOJIMYeCTBa (papMarieBTUIeCKON
KOMIIO3HUIIUH, COEepIKaIel coenHeHne, NpowurocTpupoBanHoe B Tadmuine 1A wiu Tabmure
1B, wnu ero papmManeBTHYECKH MPUEMIIEMYIO COJIb, IEHTEPUPOBAHHBIN aHAJIOT, MPOJIEKAPCTBO,
TAyTOMEP, CTEPEOU3OMEP HIIM CMECh €TI0 CTEPEON30MEPOB U (PapMaLIEBTUUECKH PUEMIIEMBIH
HOCHUTENb, pa30aBHUTEN b WIIM BCIOMOTATENIbHOE BEIECTBO, CYOBEKTY, HYKIAKOLIeMycst B 3ToM. B
APYTUX BapUAHTaX OCYLIECTBICHHS JAHHOTO U300PETEHUS, MPEIJIOKEH CIIOCO0 JIeUeHUs
3a00IeBaHMSI MJIH COCTOSIHUS, OMOCPEOBAHHOTO MO MeHbInel Mepe yactnaHo LRRK2, npuuem
croco0 BKJIOUAET BBeAeHHE Y(PPEKTUBHOIO KOJUUECTBA (PapMaLeBTHUECKOH KOMITO3HLINY,
coJiepIKalieit coennHeHne, npomnIrocTpupoBanHoe B Tabnuue 1A, 1B, 2A wu 2B, wiu ero
(bapMareBTHYECKH IPHUEMIIEMYIO COJIb, AEHTEPUPOBAHHBIN aHAJIOT, MIPOJIEKAPCTBO, TAYTOMED,
CTEPEON30MEP I CMECh €r0 CTEPEON30MEPOB, U (papMaLleBTUYECKH TPUEMIIEMbIN HOCHUTEITb,

paz0aBHTENb MIIN BCIOMOTATEIbHOE BELIECTBO, CYOBEKTY, HYKIAOIIEMYCS B 3TOM.
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[0014] B manHOM NOKyMEHTE MPEAIArarTCs WIIKOCTPATUBHBIE BAPUAHTHI OCYIIECTBICHUS
naHHOTro n300pereHns. OQHaKO CeayeT NPU3HaTh, YTO JAHHOE ONMHMCAHUE HE TIPEIHA3HAYECHO
IUIS1 OTpaHUYEHUs1 00beMa HACTOSIIErO PACKPBITHS, & BMECTO 3TOTO MPECTABICHO B KAUECTBE
OTNMCAaHMS WIIFOCTPATHBHBIX BAPUAHTOB OCYIIECTBJIEHUS JAHHOTO H300PETeHHUS.

1. Onpenenenus
[0015] Kak ncnonp3yercsi B HACTOALIEM ONMUCAHUH, CIEAYIOIIHE CJIOBA, (pa3bl U CUMBOJIEL,
KaK MPaBUJIO, MPEIHA3HAUEHBI JJIS1 TOTO, YTOOBI MIMETh 3HAUEHUs, 3JIOXKEHHbIE HIKE, 32
UCKJIFOYEHHUEM TOTO, YTO KOHTEKCT, B KOTOPOM OHHU UCHOJB3YIOTCS, YKa3bIBa€T HA UHOE.
[0016] Tupe («-»), KOTOpOE HE HAXOIUTCS MEXIY ABYMsI OYKBAMHU MJIU CUMBOJIAMH,
UCTIONB3yeTCsl JIs1 0003HAaUeHUsl TOUKHU nprcoeanHenus 3amecturenss. Hanpumep, -C(O)NH;
NPUCOEANHEH Yepe3 aToM yriepoaa. Tupe crnepenu uinu KOHLE XUMUYECKONW IMPYTIIbl sIBJISETCS
IpeIMEeTOM yA00CTBa, XUMHYECKHE TPYIIITBI MOTYT ObITh H300pakKeHbI C OHUM WK OoJiee THpe
Wi 0e3 HUX, He Tepsist CBOEro OObIYHOTO 3HAYEHHsI. BOTHUCTAS TMHUS WM yHKTUPHAS JINHUS,
NPOBEACHHAs! Yepe3 JIMHUIO B CTPYKTYPE, YKa3bIBAECT HA YKa3aHHOE MECTO MPUCOECANHEHMUS
rpynnbl. Eciau XUMHUYecKH Win CTPYKTYPHO He TpeOyeTcs, TO HalpaBlIeHne UM CTEPEOXUMHUS He
YKa3bIBA€TCsl WK HE NIOAPA3yMEBAETCs MOPSAAKOM, B KOTOPOM XUMUYECKas TPyINa HalmucaHa
WM Ha3BaHA.
[0017] TlIpucraBka “Cy.y” yKa3bIBaeT Ha TO, YTO CIEAYIOLIAs TPYyIIa UMEET OT U 10 V aTOMOB
yranepona. Hanmpumep, “Ci.6 anmkuir” yka3plBaeT Ha TO, YTO aJIKHJIbHAS Tpymma umeeT oT 1 1o 6
aTOMOM YyTJIEpPOJia.
[0018] Cchutka Ha 3HaYEHHUE KOKOJIO» MM MApaMeTp B JAHHOM JOKYMEHTE BKJIIOYaeT (1
OTNUCBIBAET) BAPUAHTHI OCYIIECTBIEHHS N300PETEHUsI, KOTOPbIE HATIPABJICHBI HA TAHHOE
3HAYEHHUE WM TIapaMeTp KaK TAKOBOW. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHUS] H300pETeHHUS,
TEPMHH «OKOJIO» BKJIFOYAET YKazaHHoe kojudecTBO + 10%. B npyrux BapmanTax
OCYILIECTBIICHHS N300PETEHUS], TEPMHH OKOJIO» BKIJIFOUAET YKa3aHHOE KOMm4ecTBo + 5%. B
APYTUX BapUAHTAaX OCYLIECTBIEHHS U300PETEHHUS, TEPMHUH KOKOJIO» BKJIFOUAET YKa3aHHOE
konnaecTBO + 1%. Takoke, Tepmun “okono X BkiIrouaeT onucanue “X’. Kpome Toro, ¢popmel
€IMHCTBEHHOT'O YUCJIA BKJIOYAIOT (POPMBI MHOJKECTBEHHOT'O YHCIIA, €CJIM KOHTEKCT SIBHO HE
yKa3bIBaeT Ha UHOe. Tak, HanpuMep, CCbUIKAa Ha COEAMHEHNEe» BKJIF0YaeT MHOXKECTBO TaKUX
COEMHEHUH, a CChUTKA Ha «aHAJIM3» BKIFOYAET CCbUIKY Ha OJUH WM OOJiee aHAJIN30B U UX
SKBHMBAJICHTOB, U3BECTHBIX CIIELHATNCTAM B TAHHOH 00JIACTH TEXHUKH.
[0019] “Ankun” OTHOCUTCSI K HEPA3BETBJIEHHOM WJIM PA3BETBICHHOM HACBIIIIEHHOM
YIJIEBOAOPOAHOM LienH. B KOHTEKCTE TaHHOTO JOKYMEHTA, aJIkuji uMeeT oT 1 1o 20 atomoB
yraepona (t.e., Ci.20 ankwmn), ot 1 1o 8 atomoBs yriepona (t.e., Cig ankwmn), ot 1 10 6 aToMOB

yraepona (t.e., Ci.6 anxwn) wim ot 1 1o 4 atomoB yriiepona (T.e., Ci4 amkun). [Tpumepsr
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ANKUIIBHBIX TPYII BKIFOYAKOT METHII, 3THJI, PO, H30MPOMII, H-OyThJI, BTOp-OyTHI,

U300y THII, TPET-OyTHII, IEHTWII, 2-NIEHTUJI, U30TIEHTIII, HEOTIEHTIII, TeKCHIT, 2-T€KCUJI, 3-TeKCHII
1 3-MeTUINEHTU. B ciyyae, eciiu alKWIbHBINA OCTaTOK, UMEIOIIUI ONPEAEICHHOE KOJIUYECTBO
aTOMOB YyTJIepoja, Ha3BaH M0 XUMHUUECKOMY HAa3BaHMIO WM UACHTU(PHUIUPOBAH 11O
MOJIEKYJISIPHOH (hOpMyJIe, MOTYT ObITh BKIIFOYEHBI BCE IO3MLIMOHHBIE H30MEPBI, HMEIOLIHE TAaKOe
KOJINYECTBO aTOMOB YIJIEPO/a;, TAKMM 00pa30M, HaIpuMep, «OyTHiI» BKIIFOYAeT H-OyTHi (To
ectb, -(CH2)3CH3), Brop-Oytun (To ects, -CH(CH3)CH>CH3), uzo0yTtui (To ects, -
CH,CH(CH3)2) u Tper-0yTun (to ectb, -C(CHj3)3); 1 “npormur” BKIIOUaeT H-POITHJI (TO

ectb, -(CH2)2CH3) u u3onporun (To ects, -CH(CH3)2).

[0020] MoryT OBITh HCTIONB30BAHBI HEKOTOPBIE OOIIETIPUHATHIE ANBTEPHATUBHBIE XUMUYECKHUE
Ha3BaHusA. Hanpumep, nByxBajieHTHAs1 Ipymna, Takasl Kak ABYXBaJ€HTHAs “aJKujbHAsl TpyMna,
IBYXBAaJICHTHas “apuyibHas TPYINA, U T.J., MOKET TaK)K€ YIIOMHHATBCS KaK “‘aJIKUJIEHOBAs
rpyIna UM “ajKuieHWIbHas TPy, “apuieHoBas I'PYyIIa WIK “apuileHuIbHas TPYIIa,
COOTBETCTBEHHO. Kpome Toro, eciu sIBHO He yKa3aHO MHOE, I7ie KOMOWHAIMY TPYIII
YIIOMHMHAIOTCS B JTAHHOM JIOKYMEHTE KaK OIUH (pparMeHT, HanpuMep. apuIaiKuil WK apaikul,
IIOCJIE/IHSAS YIIOMSIHYTas TPYTINA COAEPIKHUT aTOM, uepe3 KOTOPBIH (pparMeHT NpUCOETNHEH K
OCTaJIbHOM 4aCTU MOJIEKYJIbI.

[0021] “AnkeHus” OTHOCUTCS K alIKMJIbHOUW TPYIIIe, COAEprKallel Mo MEHbIIEH Mepe OaHY
yIIEPOA-YINIEPOAHYIO IBOMHYIO CBsI3b U MMeroInyo oT 2 1o 20 aromoB yriepoaa (T.e., Cz.0
aJIKeHW), OT 2 10 8 aromoB yruiepona (T.e., Cz.g ankeHu), ot 2 1o 6 atomoB yriepona (T.e., Cz.6
aJIKeHWJT) WK OT 2 10 4 atroMoB yruiepoaa (T.e., Cz.4 ankenun). [Ipumeps! alKeHUIBHBIX TPYIIIT
BKJIFOYAIOT 3TEHWI, IponeHw, Oyraauennn (Bkirovast 1,2-Oyraauennn u 1,3-Oyraguennn).
[0022] ““AnxuHUI” OTHOCUTCS K aJIKMJIBHOW IpyIIe, coepskaliell o MeHbIIel Mepe OHY
yIJIEPOA-YIIIEPOAHYIO TPOUHYIO CBSI3b U UMEIOIIYI0 OT 2 10 20 atomMoB yruiepona (T.e., Ca-o
ankuHWI), oT 2 10 8 atomoB yriepona (T.e., C.g ankunmI), OT 2 10 6 aToMOB yriepona (T.e., Ca-
6 AIIKUHIIT) WK OT 2 10 4 aToMoB yriepona (T.e., Cz.4 ankunmn). TepMuH “aakuHIT TakKe
BKJIFOYAET TPYIIIbI, UMEIOIIHE OJHY TPOWHYIO CBSI3b M OJIHY ABOWHYIO CBSI3b.

[0023] “Anxoxcu” oTHOcuTCS K rpymnmne “ankuin-O-". [Ipumepbl alkOKCH TPy BKJIIOYAIOT
METOKCH, STOKCH, H-TIPOMIOKCH, H30IPONOKCH, H-OYTOKCH, TPET-OYyTOKCH, BTOP-OYTOKCH, H-
MEHTOKCH, H-TeKCOKCH U 1,2-TUMEeTHUIOYTOKCH.

[0024] “Anxokcuankuy’ OTHOCHUTCA K rpymme “ankui-O-aakumr”.

[0025] “AnKuUATHO” OTHOCHUTCS K TpymIe “ankui-S-".

[0026] ““Anxuncynbuani’ oTHOCHUTCS K rpymme “ankuia-S(0)-".

[0027] “AnkuncynbpoHuT” OTHOCUTCS K rpymme “ankui-S(0)z-".

[0028] “AnkuncynbhoHunaakur’ OTHOCUTCS K -ankui-S(O)2-ankuy.



[0029] “Anwmn” otHocurcs k rpymre -C(O)RY, rme RY npencrasisier codoit BOOOpON, aiKu,
AJNIKEHWJI, AJIKMHIJI, UKJIOAJKIJ, TE€TEPOLMKIINII, apUJI, TETEPOANTKHI HITH FeTEPOAPUIT, K KIbIH
U3 KOTOPBIX MOXET ObITh HE0OS3aTENIbHO 3aMEIIEHHBIM, KaK ONPEEIeHO B JAHHOM JOKYMEHTE.
ITpumMeps! aumia BKIFOYAOT (POPMIIL, ALETHII, UKJIOTEKCHUIIKapOOHHI,
LUKJIOTEKCHIMETHITKapOOHMIT U OSH30UJI.

[0030] “Amuno” orHocurcs kak k “C-amuzio” rpymnmne, KOTopasi OTHOCUTCS K IpyMIie -
C(O)NRYR? u k “N-amuno” rpymre, kotopast otHocutcs k rpynne -NRYC(O)R?, roe RY u R?
HE3aBUCHMO IMPENCTABISAIOT COOON BOJOPO, AJIKHIII, ATIKEHIJI, ATKUHIII, [IUKJIOAJIKIL,
reTEPOLMKIINI, apWJI, TETEPOATTKUI UM T'eTePOAPUIT, KAXKABII U3 KOTOPBIX MOKET OBITh
HeoOs13aTeNbHO 3aMEIEHHbIM, KaK ONpeaeNeHO B TaHHOM OKyMeHTe, min RY u R? B3sTeie
BMeCTe /111 00pa30BaHMsI UKJIOAJIKHIIA MITH FeTEPOLIMKIIIIIA;, KKl U3 KOTOPBIX MOXKET OBITh
HeOoOs13aTeNIbHO 3aMEIEHHBIM, KaK ONpPeAeeHO B JaHHOM JIOKYMEHTE.

[0031] “Amunoankuin’ OTHOCUTCS K aJIKHJIBHOM TpyIIe, Kak OMpPeAesieHO BbIIIe, ITie OIUH WIH
Gonee aTOMOB BOZOPO/IA 3aMELIEHbl AMUAOTPYIIIOH.

[0032] “AmmH0” otHOcuTcs k rpynme -NRYR? rae RY u R* HesaBucumo npencrasisitoT codoit
BOJIOPO/I, aJIKHJI, AJIKEHWJI, AJIKUHII, [IUKJIOAJIKUJI, T€TEPOLIMKINI, apUJI, TeTEPOAIKUI UITH
reTepoapul; Kax/blil U3 KOTOPBIX MOXKET OBbITh HEOOS3aTeIbHO 3aMEIIIEHHBIM, KaK ONPENEIeHO B
JaHHOM JJOKYMEHTE.

[0033] “Amunoankun” oTHocuTcs K rpymnmne “-ankmi-NRYR?’, rne RY u R? HezaBucumo
NPEACTABISIFOT COOOM BOIOPON, aJIKUJI, AJIKSHUJI, aJIKHHIJI, IUKJIOAKHJI, TeTEPOLIHKIIHII, apuJI,
reTePOATTKUII UJIH TeTePOAPUIT;, KAKABIH M3 KOTOPBIX MOJKET OBITh HEOOSI3aTEIbHO 3aMEIEHHbIH,
KaK OMpeneeHO B JAHHOM JJOKYMEHTE.

[0034] “AmuanHo” otHOocuTcs K -C(NRY)(NR?), roe RY u R” He3aBUCHMO mpencTaBIisitoT
co00H BOJOPO, AJIKHJI, AJIKEHWII, AIKWHUIL, [IUKJIOATKIII, T€TEPOLMKIINIL, apUJI, T€TEPOATKU
WM T€TEPOAPIIT, KAXKJIbIH U3 KOTOPBIX MOXET OBITh HEO0S3aTENbHO 3aMELICHHBIM, KaK
OTPENENIEHO B JAHHOM JOKYMEHTE.

[0035] “Apun” OTHOCHTCS K apOMAaTUYE€CKON KapOOLMKINIECKOU TPYIINe, UMEFOIIEei OTHO
KOJIBLIO (HApHMep, MOHOIMKJINYECKOE) MIIM HECKOJIBKO KOJel (HanmpuMep, ONLUKIMIECKOe HITH
TPULUKIIMYECKOE), B TOM YHCJIE K KOHACHCUPOBAHHBIM CUCTEMaM. B KOHTEKCTe JaHHOTO
JOKYMEHTa, apui uMeeT oT 6 10 20 KoJbIeBbIX aTOMOB yruiepona (T.e., Cs.20 apwi), oT 6 1o 12
KOJIBLIEBBIX aTOMOB yriiepona (T.e., Ce.12 apwut) wim ot 6 10 10 KOJIBIIEBBIX aTOMOB yTiiepoaa
(t.e., Co.10 apmin). [IpuMepsl apUIbHBIX TPYII BKIFOYAOT GeHIT, HaQ T, (GIyOPEHUT U aHTPHIL.
ApwJ1, OTHAKO, HE OXBATHIBAET MJIH HE NMEPEKPBIBAETCS KAKUM-ITHOO 00pa30M C reTepoapHiiom,
ornpeneneHHbIM Hike. Ecnu ogHa ninm 6oee apuiibHBIX TPYI CKOHACHCHPOBAHBI C

reTepoapuiioM, pe3yJbTHPYIOILAs KOJbLIEBasi CUCTEMa MPEACTaBIIsAET coO0# rerepoapu. Eciu



9

oIHa WK 0oJiee apUIIbHBIX IPYI KOHAEHCUPOBAHBI C TETEPOLIUKIIMIIOM, PE3YJIbTUPYIOIIAst
KOJIBLIEBAS] CUCTEMA NPEACTABIISIET COOOH TeTePOLIMKIINIL

[0036] “Apunankun’ uiau “ApalKun’ OTHOCHUTCS K TPyMIE “apuii-ajKuir .

[0037] “KapGamowmn” otHOCHTCS Kak K “O-kapOamouni” rpyrire, KOTopasi OTHOCUTCS K IPYIIe
-O-C(O)NRYR” | Tak u k “N-kapbamowmn’ rpymnmne, kotopast orHocurcs k rpyrrme -NRYC(O)OR?,
rae RY u R” He3aBucUMO npeacTaBisitoT cOO0M BOIOPON, aJIKIII, AJIKSHI, aIKHHHIJL,
LIUKJIOAJIKUJI, TeTEPOLMKIINII, apuJl, TeTePOATKUI UJIN TeTePOapUIT; KaKIbli U3 KOTOPBIX MOXKET
OBITh HEOOSA3aTENBHO 3aMEIIIEHHBIM, KaK ONPEENIeHO B JAHHOM JOKYMEHTE.

[0038] “Ddup xapOOHOBOM KUCIOTHI MIH ““CIOKHBIN 3pup” oTHOcUTCs Kak kK -OC(O)RY, Tak
u k -C(O)ORY, rae R* npexncrasisier coOOH ankui, alKeHUI, aJIKHHNJ, IUKIOAIKUIL,
reTePOLMKIINIL, apWJI, TeTEPOATTKII UM TeTePOAPUIT, KaXKAbII U3 KOTOPBIX MOKET OBITh
HeOoOs13aTeNIbHO 3aMEIEHHBIM, KaK ONpPeAeeHO B JaHHOM JIOKYMEHTE.

[0039] “Llmanoankmir” OTHOCUTCS K aJKWJIbHOH IPYIIe, KaK OMPEesIeHO BbILIE, I71€ OIUH WUIIH
Gonee aTOMOB BOAOPO/IA 3aMELIEHbI [IMAHOTPYITIOHN.

[0040] “Iluxnoankmn” OTHOCUTCS K HACBIIIEHHON MJIM YaCTUYHO HEHACHIIIIEHHON
LUKJINYECKON aJIKUJIBHOM rpyIIe, UMELENH OJHO KOJIbLO UM HECKOIBKO KOJIEL], BKII0Yast
KOH/ICHCUPOBAHHbIE, MOCTHKOBBIE U CIIPOKOJIBbLIEBbIE CUCTEMBL. TepMUH “LIUKIIOAKUIT
BKJIFOYAET [IUKJIOAJKEHIJIbHBIE TPYIIIBI (TO €CTh, IUKINYECKas TPYTIIa, UMEIOLIas 10 MEeHbLIeH
Mepe OIHY JBOMHYIO CBsI3b) M KapOOLMKINYECKHE KOHICHCUPOBAHHBIE KOJIBIIEBBIE CUCTEMBI,
HMEIOIIHE 110 MeHbLIEeH Mepe OIMH Sp> aToM yriieposa (T.e., 10 MeHblIel Mepe OHO
HEeapoOMaTHYECKOE KOJIbLIO). B KOHTEKCTE TaHHOTO TOKYMEHTA, IUKIIOAIKII UMeeT oT 3 1o 20
KOJIBIIEBBIX aTOMOB yriiepoza (T.e., Cs3.20 HUKJI0ANKMII), OT 3 10 12 KONbLEBBIX aTOMOB yIiepoaa
(t.e., Cs.12 nukoankmn), ot 3 1o 10 koyibLEeBbIX aTOMOB yriepona (T.e., Cs.10 LUKJIOANKII), OT 3
10 8 KOJbLEBBIX aTOMOB yruiepoaa (T.e., C3.g MUKIOATKUIT), HIIH OT 3 10 6 KOJIBIIEBBIX ATOMOB
yraepona (T.e., C3.6 TUKIOANKII). MOHOIMKINYECKHE TPYIIBI BKIFOYAOT, HAIIPUMED,
LIFKJIOTPOTTHJI, IUKJIOOYTHJI, LIUKJIOTIEHTHU, UKJIOT€KCHJI, LIUKJIOTeTITHI U [IUKJIOOKTHIL.
IMonuuuknryeckue TPyIbl BKIIOYAOT, HanpuMep, Ounmkiio[2.2.1|rentanu,
OunmkIo[2.2.2]oKTaHWI, afaMaHTUII, HOPOOPHMII, JEKATHHILI,

7,7-mumetnn-ouimkino[2.2. 1 Jrentanut U ToMy ogoOHoe. J[ONOTHUTENBHO, TEPMUH
LIKJIOAJIKUJI TTPEeIHA3HAUEH JIJIsl OXBAaTa JIFOOOr0 HEAPOMATHYECKOTO KOJIbLIA, KOTOPOE MOXKET
OBITh CKOHIEHCHPOBAHO C APUIIBbHBIM KOJIBIIOM, HE3aBUCHUMO OT MPUCOCIMHEHUS K OCTAJIbHON
4acTU MoJieKyJbl. KpoMe Toro, HUKI0aIKUII TaK)Ke BKIIIOUAET “CIIUPOLMKIOANKIIT, KOTAa
UMEIOTCS /1Ba MOJIOXKEHUs JJIs1 3aMEILeHUs] HAa OJHOM U TOM € aTOMe yIJiepoja, HallpuMep
criupo[2.5] okranun, crimpo[4.5] nekanmn unu cnupo[S.5] yHaeKkaHuI.

[0041] “Ilukmoankokcu” OTHOCHUTCS K “‘-~O-LIUKJIOANKIITY .
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[0042] “LluknoankuiaJkur OTHOCHUTCS K TPYMIE “IUKJIOATKUI-AJIKIIT .

[0043] “LluknoankuiaankoKCH OTHOCUTCA K ““-O-alKUII-HUKIOATKUTY .

[0044] “T'yamupmuao” otHocutcs K -NRYC(=NR?)(NRYR?), rae kaxnpiii RY u R* HezaBucumo
NPEACTABISIIOT COOOM BOIOPON, aJIKUJI, AJIKSHUJI, AJIKHHIJ, LIUKJIOAIKHJIIL, T€TEPOLIMKIIHIL, apuJl,
reTePOATTKUI UJIH FeTePOAPIT;, KaKABIH M3 KOTOPBIX MOXKET OBITh HEOOSI3aTEIBHO 3aMELIEHHBIM,
KaK OTpeNesIeHO B JAHHOM JJOKYMEHTE.

[0045] “T'umpazuno” orHocurcs k -NHNH,.

[0046] “Umuno” orHocures k rpymme -C(NRY)R? raoe RY u R* kaxxpiii He3aBUCHMO
NpeACTaBisieT COOON BOJOPO, aJIKHUII, AIKEHIII, ATKUHII, [IUKJIOAJIKIII, TeTEPOLIMKIINIL, apul,
reTePOATTKUII UJIH FeTePOapUIL; KaKABIH U3 KOTOPBIX MOXKET OBITh HEOOSI3aTEIbHO 3aMELIEHHBIM,
KaK OTpeNeIeHO B JAHHOM JJOKYMEHTE.

[0047] “Umuno” ornocurcs k rpymnmne —C(O)NRYC(O)R? rne RY u R? kaxxapiii He3aBUCUMO
npencTaBisieT coO0i BOMOPOA, aJIKUII, ATKEHWI, AJTIKUHIJI, IUKJIOAJKIJI, T€TePOLIUKIINIL, apuJl,
reTepOANIKMII WIIHA TeTepOapl; KaXKIBIH U3 KOTOPBIX MOKET ObITh HEOOSA3aTEIbHO 3aMEIEHHBIM,
KaK OIpeNieIeHO B JAHHOM JJOKYMEHTe.

[0048] “T'anoren” oTrHOcUTCs k aToMaM, 3aHuMaromuM rpynmny VIIA nepuogndeckoit
TaOIMLBI, TAKUM Kak (QTOp, XJIOp, OpoM mitH Hox.

[0049] “TanoreHankuyi’ OTHOCHTCS K HEPA3BETBICHHOW WJIM PAa3BETBICHHON aJKUJITPYIIITE,
KaK OTMpeNesIeHO BbIIIe, IIe OJUH MK 0oJiee aTOMOB BOIOPO/Ia 3aMEIE€HbI TaJIOTEHOM.
Hanpumep, rae ocraTok 3amernieH 0ojiee 4eM OJJHIM TaJIOTeHOM, €0 MOXHO YITOMSIHYTb,
UCTIONB3YS PEPUKC, COOTBETCTBYIOIINH KOJUYECTBY MPUCOCTMHEHHBIX raJIOr€HHBIX
COCTABJISIIOLINX. J{UTaJOreHaNIKIIT ¥ TPUTAJIOT€HATKUI OTHOCSTCS K QJIKHITY, 3aMEIEHHOMY
ABYMS («I1») WK TpeMst («TPU») TaJOreHCOAePKAIUMHE IPYIIAaMH, KOTOPbIE MOTYT OBITh, HO
He 00s13aTeIbHO, OTHUM M TEMH K€ aTOMaMU rajioreHa. [IpuMepsl rajoreHaikuia BKIFOYa T
TpudropmeTr, TUPTOPMETIIL, PTOPMETHIL, TPUXIOPMETHIL, 2,2, 2-TpUTOPITHII,
1,2-mudropatun, 3-6pom-2-propnponu, 1,2-1uOpoM3THII U TOMY TOZOOHOE.

[0050] “T'anoreHalkOKCH~ OTHOCHUTCS K aJIKOKCUTPYTIIE, KaK OMPENeNICHO BBIIIE, TTIe ONUH
i OoJiee aTOMOB BOJOPOJIA 3aMELIEHBI FaJIOTEHOM.

[0051] “T'umpokcuankuia’ OTHOCUTCS K aJIKHJIBHOW TPYIIE, KaK OMPEAENICHO BhIIIE, TI€ OOUH
i OoJiee aTOMOB BOJIOPO/IA 3aMELIEHbI THIPOKCUTPYIIITOMN.

[0052] “Terepoankwin’ OTHOCUTCS K aJIKHJIbHOU IPyIIe, B KOTOPOIH OAMH UK OoJiee aTOMOB
yraepoza (1 Io0ble CBsI3aHHBIE aTOMBI BOAOPOAA) KaXKIbIi HE3aBUCHMO 3aMELIEeH TOU JKe WIIH
APYroi reTepOoaTOMHOM IPYNION, NPU YCIOBUH, YTO NPUCOEIUHEHNE K OCTAJIBHON 4aCTH
MOJIEKYJIbI OCYIIECTBIISIETCS] YePe3 aTOM yriiepoaa. TepMuH “TeTepoankuir’ BKIOYAET

HEPA3BETBJICHHYIO UJIU PAa3BETBJICHHYKO HACBIIICHHYIO LEIb, COACPXKALIYO aTOM YIJi€poJaa U
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rerepoaromsl. B kauectse npumepa, 1, 2 wim 3 aTOMOB yriieposa MOTYT OBbITh HE3ABUCHMO
3aMeLIeHbl TOH K€ WA APYrOd reTepOaTOMHON Ipynnoi. I'eTepoaToMHBIE IPyIIIbI BKIOYAOT,
HO He orpann4nBaroTcs UMy, -NRY-, -O-, -S-, -S(O)-, -S(O):-, u Tomy nogo6Hoe, rae RY
npeacTaBisieT COOON BOJOPO, KL, AIKEHIJI, ATKUHIII, [IUKJIOAJIKIII, TeTEPOLUKIIIIL, apuII,
reTePOATTKUI UJIH TeTePOAPIT; KaKABIH M3 KOTOPBIX MOXKET OBITh HEOOSI3aTEIBHO 3aMELEHHBIM,
KaK OIpeeIeHO B JaHHOM JIOKyMeHTe. [IpuMeprl reTepoankuibHbIX IPYII BKIOYAKOT IPOCThIE
a¢upsl (Hanpumep, -CH,OCH3, -CH(CH3)OCH3,

-CH2CH20CH3, -CH2CH2OCH2CH20CH3, u 1.11.), THO3upE! (Hanpumep, -CH2SCH3, -
CH(CH3;)SCH3,

-CH,CH,SCHs, -CH,CH,SCH>CH>SCH3, u 1.11.), cynbdonsl (Hanpumep, -CH>2S(0)CHj3, -
CH(CHj3)S(0):CHs,

-CH>CH>S(0),CHs, -CH2CH>S(0),CH2CH>OCH3, u 1.11.) 1 amunsl (Hanpumep, -CH>NRYCH3,
-CH(CH3)NRYCHs, -CH,CH>NRYCH3, -CH2CH,NRYCH,CH>NRYCH3, u T.11., rne RY
npenCcTaBisieT coO0M BOMOPOA, AJIKWII, AIKEHWIT, ATIKUHIJI, LIUKJIOAJKIJI, T€TePOLIUKIINI, apuJI,
reTepOANIKMII WIIHA TeTepOapl; KAXKIBIH U3 KOTOPBIX MOKET ObITh HEOOSA3aTEIbHO 3aMEIleHHBbIH,
KaK OIpeJieIeHO B JAHHOM JIOKYMeHTe). B KOHTeKkcTe JaHHOTO JOKYMEHTA, IeTepOaKul
BKstO4aeT oT 1 1o 10 atomoB yrnepona, ot 1 1o 8 atomoB yriepoaa uinu ot 1 10 4 aToMOB
yriaepoza; u ot 1 g0 3 reTepoatoMoB, oT 1 10 2 reTepoaToMOB UK 1 TreTepoaTom.

[0053] “T'erepoapui’” OTHOCUTCS K apOMATHYECKOH TpyIIe, HMEIOLIEH OHO KOJIbIIO,
HECKOJIBKO KOJIEL[ HUJTH HECKOJIbKO KOHIEHCUPOBAHHBIX KOJIELl, C OJTHUM MJIH 0OJIee KOJIBLIEBbIX
reTepoaToMOB, HE3aBHCUMO BBIOPAHHBIX U3 a30Ta, KMCIOPOAA U Cepbl. B KOHTEKCTE TaHHOTO
IOKYMEHTa, reTepoapiil BKIrouaeT ot 1 10 20 konbleBbIX aToMOB yriepona (T.e., Ci.20
rerepoapu), oT 3 10 12 konbieBbix aToMOB yriepona (T.e., Cs.12 rerepoapu), uiu ot 3 10 8
KOJIBLIEBBIX aTOMOB yriiepoza (T.e., Cs.g rerepoapm); u 0T 1 10 5 KOJNBLEBBIX IreTePOATOMOB, OT
1 10 4 KONBLEBBIX T'€TEPOATOMOB, OT 1 A0 3 KONBLEBBIX FETEPOATOMOB, OT 1 10 2 KOJBLIEBBIX
reTepoaToMoB WK | KOJIbLIEBOW IeTepOaToM, HE3aBUCUMO BBIOPAHHBIX M3 ATOMOB a30Ta,
KHUCJIOpOAA U cepbl. B HEKOTOPBIX Ciiyyasix, reTepoapuil BKIroUaeT S-10 dieHHbIe KOJIbLEBBIC
CUCTEMBI, 5-7 UJIEHHbIE KOJIbLIEBbIE CUCTEMBI WIH 5-0 YJIEHHBIE KOJbLEBbIE CUCTEMBbI, Ka)Kasi
HE3aBUCUMO UMEKIas OT | 10 4 KOJBLEBBIX reTepoaToOMOB, OT 1 103 KOJBLEBBIX IeTePOaTOMOB,
oT 1 10 2 KONBLEBBIX reTepOaTOMOB HIH | KOJIBIIEBOI reTepoaToM, HE3aBICUMO BBIOPAHHBIX U3
aTOMOB a30Ta, KUCJI0poa U cephl. [IprMepbl rerepoapuiibHbIX TPYIII BKIOYAIOT aKPUAUHUIL,
OeH3uMUIa30JIT, OEH30THA3OII, OSH3MHIONW, OeH30(ypaHI1, OeH30THA3OJIHII,
oenzoruanuazonui, denzoHadrodypanun, GeHzokcazonmi, OeH3oTueHWI (6eH30THO(EHIT),
oenzorpuazonui, 6en3o[4,6umunasof 1,2-ajnupunmi, kapOa30InI, LIUHHOJUHUL,

nubeH3odypanm, nuOeH30THO(GEHNT, PypaHUIL, N30THAZOIIII, UMUIA30HII, WHAA30JIHIL,
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WHJIOJIWJI, THAA30JIMIT, H30UHAOIHII, U30XUHOJIIII, M30KCA30JIWII, HAaTHPUANHIII, OKCATHA30JIHIL,
OKCa30JuJ, 1-OKCUAONMUPUANHNUI, 1-OKCHAOMUPUMHUINHII, |-OKCHUIONUpasuHu, 1-
OKCHIONINPHUAA3UHIIL, PeHASHHII, (PTaNa3uHII, TITEPUIUHIII, ITyPUHII, TUPPOIIIIL, TTHPA3OIIHIL,
MUPUIAHWI, TUPASHHIUI, TAPUMUAHHII, TUPUAA3HHIUL, XUHA3OIHHUJI, XUHOKCAJIUHUJ,
XUHOJIMHWII, XUHYKITUIUHIIT, T30XUHOJIUHIIL, THA30JIUJI, THAIUA30JIUIL, TPHA3OJIHIL, TETPA3OIHII
U TpuasuHui. [IpumMepbl KOHIEHCUPOBAHHBIX T€TEPOAPIIIbHBIX KOJIEI] BKIIFOYAIOT, HO HE
OTPaHUYUBAIOTCSA UMH, OeH30[d]|THa30IMI, XUHOJMHILI, H30XUHOJUHWI, OeH30[b|THodenun,
uHnazoawi, 6en3o[dumunazonun, mupazono| 1,5-a|mupuauamn u umunasol 1,5-a|nupugusm,
Ir7ie reTepoapuil MOXKET OBbITh CBS3aH uepe3 JIF000e KOJbIIO0 KOHIEHCUPOBAHHON cucTeMsl. JIroboe
apOMaTHU4eCKOe KOJIbLIO, UMEOIIee OHO MK Ooiee KOHASHCUPOBAHHBIX KOJIEL], CONIEePIKaIINX
10 MEHBLIEH Mepe OJIUH reTepoaToOM, CUUTAETCS FeTePOAPHIIOM HE3AaBUCHMO OT NMPUCOEIUHEHHS
K OCTaJIbHOI YaCTH MOJIEKYJIBI (T.€. uepe3 J000e U3 KOHAEHCHPOBAHHBIX KoJew). I erepoapui He
OXBATBIBAET WJIM MEPEKPBIBAETCS C APUIIOM, KaK ONPEAESICHO BBILIE.

[0054] “Terepoapunankiir’ OTHOCUTCS K TPYIIE “TeTepOapHII-aJIKIIT .

[0055] “Tereporukimn’ OTHOCUTCS K HACBIIIEHHOHN HJIM YaCTUYHO HEHACHIIIIEHHON
LIMKJIMYECKOH aJIKMIITPYIIINE C OJHUM MM O0JIee KOJbLIEBBIMU IeTepOaTOMaMH HE3aBUCHMO
BBIOPAHHBIMHU M3 aTOMOB a30Ta, KHCJIOPOaa U cepbl. TepMHH «TreTepOLUKIIITY BKIFOYAeT
reTePOLMKIIOATKEHUIIbHBIE TPYIIIBI (TO €CTh, FETEPOLMKIMIBHYIO TPYIIY, HMEIOLIEIO 110
MEHbIIIeH Mepe OHY IBOWHYIO CBSI3b), MOCTUKOBBIE M€TEPOIUKIIHIbHbIE TPYIIIIHI,
KOHJIEHCHUPOBAHHBIE T€TEPOLUKIIMIbHBIE TPYIIITBI U CITUPO-T€TEPOLUKIHKINHOBBIE TPYIIIIHI.
I'eTepOoLMKIMI MOKET MPENCTABIATh COOOH OHO KOJIBIIO MJIM HECKOJIBKO KOJIEI], B KOTOPBIX
MHOTOKPATHBIE KOJIbI[a MOTYT OBITh KOHIEHCUPOBAHHBIMH, MOCTHKOBBIMU WJIA CITUPO, U MOTYT
conepskath oaHy uiu donee okco (= O) umu N-okcuanbix (-O-) pparmentos. Jlroboe
HEapOMaTHUYECKOE KOJIbLIO, COAepIKAIee [0 MEHbIIEH Mepe OIMH TeTePOaTOM, CUUTAETCS
reTePOLMKIINIOM, HE3aBUCUMO OT MPUKPEIICHUS (T.€., MOJKET OBITh CBSI3aHO Yepe3 aTOM
yriepoaa uik rerepoatoM). Kpome Toro, TepMHUH reTepOLMKINII IPEeIHA3HAYECH AJIST OXBaTa
MmoOOro HeapOMAaTUIECKOTO KOJIbIIA, COEPIKAIIETO 10 MEHBIICH Mepe OMH I'eTepPoaToM,
NPUYEM 3TO KOJIBLIO MOXET OBITh CKOHACHCHUPOBAHO C APUIIBHBIM HIIH FeTePOapUIbHBIM
KOJIBLIOM HE3aBUCHMO OT MPHUKPEIUICHUS K OCTAIbHON YaCTH MOJIEKYJIbl. B KOHTEKCTE TaHHOTO
JOKYMEHTA, FreTePOIUKIIIT UMeeT OT 2 10 20 KobleBbIX aToMOB yriepona (T.e., Cz.0
reTepOLUKINI), OT 2 10 12 KOJbIEeBbIX aTOMOB yriiepona (T.e., Ca.12 rerepouukui), ot 2 1o 10
KOJIBLIEBBIX aTOMOB yriiepoza (T.e., Cz.10 reTepoLuKiIiI), OT 2 10 8 KOJIBLEBBIX AaTOMOB YIJIEpOsa
(T.e., C2.8 TeTepormkii), oT 3 10 12 KONMBIEBBIX aTOMOB yriepona (T.e., C3.12 TeTepOLMKINI),
oT 3 110 8 KoNbLEeBbIX aTOMOB yriiepona (T.e., C3.8 TeTepOLUKIINIT) WK OT 3 10 6 KOJNBLEBBIX

aTomoB yriepona (T.e., Cs.6 reTepOLuKINI); uMeeT | 1o S KOJbLEBbIX T€TepoaToOMOB, OT 1 110 4
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KOJIBLIEBBIX F€TEPOATOMOB, OT 1 10 3 KOJBLEBBIX €TEPOATOMOB, OT 1 10 2 KOJBLEBBIX
reTepoaToOMOB WK | reTepoaToM, He3aBUCUMO BBIOPAHHBIX U3 aTOMa a30Ta, CePhI WK
kucaopona. [Ipumeps! reTepOLUKINIBbHBIX TPYII BKIFYAOT a3€THIUHII, a3STTHHII,
oenzomuokconi, 6er3o[b][1,4]muokcenuumn, 1,4-0eH30aMOKCaHmI, OEH30MUPAHIII,
OEH30IMOKCUHII, OCH30MUPAHOHWII, OEH30()YPAHOHUJI, TUOKCOJIAHIIL, AUTUAPOTTHPAHUI,
THIpONUpaHiL, THeHW[ 1,3 | auTHaHm, qeKaruapon30X HOMWI, (yPaHOHIII, UMHUIA30TMHILL,
UMUI30JIUANHII, UHIOJUHWI, WHAOTU3UHIII, U30MHIOJIMHUI, U30THA30IUIUHIL,
W30KCA30IUINHIIT, MOP(OITHMHII, OKTArUIPOUHIOIIII, OKTATUAPOU3ONH/IOIHII, 2-
OKCOITUTIePA3UHII, 2-OKCOTHUIIEPUANHUI, 2-OKCOMTUPPOTUIUHIII, OKCA30JIUANHIII, OKCHPAHIIL,
oKceTaHwus1, peHOTHa3uHWI, (PEHOKCAZUHUJI, MUTIEPUINHII, TUTIEPASHHILL, 4-TTUIePUIOHMIL,
MUPPOSTUANHIII, MTUPA3OTUIUHIIL, XUHYKIUAUHUI, THA3OIHIUHII, TETPAruapodypu,
TETParuaPOIUPAHII, TPUTHAHIII, TETPArHAPOXUHOJUHIII, THO(DEHM (TO €CTh, TUEHWT),
TETParuaPOIHPAHIII, THOMOPPONUHII, THAMOPOTHHI, |-okcoTnomoponuumn u 1,1-
arokcotruomopdomuumn. TepMuH “TeTepOoLMKIMT TaKKe BKIFYAeT “CIIUPOreTEPOLIHKIHIT, B
CJIy4ae, €CJIM €CTh ABa MOJIOKEHUs [l 3aMEIIeHUs] Ha OJTHOM U TOM K€ aTOMeE YIJIepoAa.
ITpumMepsbl CIUPO-TETEPOLMKIMIBHBIX KOJIEI] BKITFOYAOT OMLIMKINYECKUE U TPULIUKIHUECKUE
KOJIbLIEBbIE CUCTEMBI, TAKHE Kak 2-0Kca-7-a3acnupo| 3,5 |HoHanu, 2-okca-6-
azacniupo[ 3,4 |Jokranuia u 6-okca-1-azacnupol[3,3 Jrenrarm. [Ipumepsl KOHIEHCUPOBAHHBIX-
reTEPOLMKIUIIbHBIX KOJIEL BKIIIOYAIOT, HO HE OTPaHUYUBAOTCA UM, 1,23 4-
TETPAruAPOU3OXUHOIUHUI, 4,5,6,7-TeTparunpoTrueHo| 2,3 -C |MupuanHIII, UHAOJUHUI U
WU30UHIOJMHUJI, TJI€ TETePOLMKIIMII MOTYT ObITh CBSI3aH Yepe3 JF00e KOJIbIIO
KOHJIEHCHUPOBAHHOMN CHUCTEMBI.

[0056] “Terepoumknunankui’ OTHOCHUTCS K TPYMIE “T€TEPOLUKIAI-AIKIIT .

[0057] Tepmun «yxopsimas rpynna» OTHOCUTCS K aTOMY WJIU IPyIIE€ aTOMOB, KOTOPBIN
CMELIAeTCs] B XUMUUECKOHN PEaKIMK KaK yCTOMYUBBIN BUJI, IEPEHOCAIINN ¢ COOOH CBA3BIBAIOIINE
3JIeKTpOHBL. HeorpaHU4YMBaroie mpuMepbl YXOISIIEH IPYIIbl BKIIOYAKOT TaJIOTeH,
METaHCYIb(OHUIHOKCH, M-TOJIYOJICYIb()OHUIIOKCH, TPUPTOPMETAHCY b OHIIIOKCH,
HoHa(dropOyTancynbdonmnokcH, (4-6pombenson)cynbdonunokcy, (4-HuTpodeH301)
CyIb(pOHUITOKCH, (2-HUTPOOEH301)-CYTb(POHIIIOKCH , (4-U30MpOonuiIOeH30:1)CyIbHOHUIOKCH,
(2,4,6-Tpu-m3onponuideH30)-cyibGoHmIoKcH, (2,4,6-TpUMETHIOSH301)CYIb(OHIITOKCH, (4-
TpeT-0yTUadeH3011)Cy Tb(POHUIIOKCH, OEeH30JICYTbHOHUIOKCH, (4-METOKCHOEH30IT)
Cyb(POHUIIOKCH, U TOMY MOJOOHOE.

[0058] «Oxcum» otHocuTcs k rpymme -CRY(=NOH), rne RY npencrasisier codoit Bogopon,

AJIKWJL, aJIKCHUJL, AJIKUHWJI, TUKJIOAJIKHWII, TETCPOLUKIINIL, apUJI, TETCPOAJIKHIT U TETCPOAPUIL,
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KaXKJIbIH U3 KOTOPBIX MOXET OBITh HEOOS3aTENBHO 3aMEIIIEHHBIM, KaK ONPEIEIEHO B JAHHOM
TOKYMEHTE.

[0059] “Cynedonmn” otaocurcs k rpyme -S(0):RY, roe RY npencrasnsier coboit Bogopon,
AJIKWJI, QJIKEHWJT, JIKMHWJL, IUKJIOAJKII, TeTePOLUKIIIIL, apUJI, T€TEPOATIKIII WIIN T€TEPOapu;
KaXXJIbI U3 KOTOPBIX MOXET OBITh HEOOS3aTENBHO 3aMEIIIEHHBIM, KaK ONPEIEIEHO B JAHHOM
nokymente. [IpuMeps! Cyab(pOHMIA TPEACTABISIIOT COO0H METHIICYIb()OHII, STUIICYIB(POHMUI,
beHnncynbpOHMI U TONYONICYIbGOHUIL.

[0060] “Cynbdpunun’ otHocurcs k rpymrme -S(O)RY, roe RY mpencrasnsier coboii Bonopon,
AJIKWJI, QJIKEHWJT, JIKMHWI, [IUKJIOAJIKIII, T€TEPOLUKIIIII, aPHJI, T€TEPOAKIII HIIU TeTEPOAPHI;
Kbl U3 KOTOPBIX MOXET ObITh HEOOSA3aTENbHO 3aMEIIIEHHBIM, KaK ONPEENIEHO B JAHHOM
nokymenre. [Ipumeps! CyabpUHNUIA IPENCTABIAIOT COOOH METHIICYIb(GUHII, STUICYIbGUHILI,
beHnncynbGUHNUT U TOTYOICYIbQUHNIL.

[0061] “Cynbpdponamuno” orHocutcs k rpynmnam -SO2NRYR? u -NRYSO2R? rne RY u R”
KKIbII HE3aBUCUMO NPENCTABISIET COOO0M BOJOPOA, AJIKUII, ATIKEHWIT, AIKUHHJL, LIUKJIOAJTKILIL,
TeTEePOLIMKIINIL, APHJI, TETEPOAJIKIUT MIIH T'€TePOAPUIT, KAXKIbIH U3 KOTOPBIX MOKET ObITh
Heo0s3aTeNIbHO 3aMEIIEHHBIM, KaK ONPEAeIeHO B JaHHOM JOKYMEHTE.

[0062] TepmuHbI «HEOOSI3aTENBHBINY WA KHEOOA3aTEIbHO» O3HAYAIOT, YTO OMHCAHHOE
BIIOCJIEICTBHH COOBITHE MITH OOCTOSITEIBCTBO MOXKET MITH HE MOKET MPOM30UTH, U YTO OMTHCAHUE
BKJIFOYAET CJIy4Yau, KOTAa MPOU3O0IILIO COOBITHE WIIH OOCTOSATENILCTBO, M CIIy4au, KOT/Ia 3TO He
npoucxoaut. Kpome Toro, TepMuH «HeoOs13aTeIbHO 3aMEIIEHHBIN» OTHOCHUTCS] K OAHOMY WJIH
Oonee atoMaM BOIOpozia Ha 0003HAUEHHOM aTOME WJIH TPYIIE, KOTOPBIH MOXKET ObITh 3aMEHEeH
WK HE MOKET OBITh 3aMEHEH Ha OCTaJbHYIO YaCTh, OTIMYHYIO OT BOIOPOJA.

[0063] B koHTEKCTE MAHHOTO NOKYMEHTa «3aMEIleHHbINY O3HAYaeT JII0OYIO U3
BBILIIEYKA3aHHBIX TPy (HATPUMEp, aJIKWII, AJIKSHWII, aJIKUHWI, AJIKWJICH, aTKOKCH,
raJOreHaJKHIII, TaJIOr€HAKOKCH, LIUKJIOATIKIII, apHJI, T€TEPOLIUKIIIII, TETePOAPHIT U/ UITH
reTePOANTKUI), TA€ IO MEHbIIEH Mepe OIMH aTOM BOAOPOAA 3aMEIEH CBSI3bI0 HE C aTOMOM
BOJIOPOJIA, HAIIPUMED C, HO HE OPTaHUYMBASICh MU, AJIKUJIOM, AJIKEHUJIOM, aJIKWHIJIOM, aJIKOKCH,
AJNIKUJITHO, aLWJIOM, aMHUJI0, aMHHO, aMUAMHO, aPUJIOM, apAJIKUJIOM, a3H0, KapOaMOUJIoM,
KapOOKCHIIOM, KapOOKCHIIOBBIM 3(UPOM, [IHAHO, LIUKIIOATKHIIOM, LIUKJIOAIKUIIAIKAIIOM,
I'yaHAJIMHOM, FaJIOTEHOM, TaJIOT€HAJKHIIOM, TaJIOT€HAIKOKCH, THAPOKCHATIKHIIOM,
TeTEPOATKUIIOM, FE€TEPOAKIIHIIOM, T€TEPOAKITUIIKHIIOM, T€TEPOLMKIIAIIOM,
reTePOLMKIMIATIKIIOM, THAPA3HHOM, THAPA30HOM, HMUHO, UMHJIO, THIPOKCH, OKCO, OKCHMOM,
HHUTPO, CYJIb(OHIIOM, CYIb()HHNIOM, aJKWICYIb(POHNUIOM, ATKWICYIbPUHUIOM, THOLIHAHATOM,

CyIb(UHOBOM KUCIIOTOH, CyJIb()OHOBOU KHCJIOTOH, CyJIb()OHAMUIOM, THOJIOM, THOKCO, N-



15

okcunom min -Si(RY)s3, roe kaxnpii RY HezaBucumo npencrasiisier codoit BOIOPON, aIKuII,
ANKeHWI, aIKMHWJI, TeTePOANIKIIL, [IUKJIOATIKII, AP, TeTepOapuil UM IreTePOLIUKIINIL

[0064] B oxHOM BapuaHTe OCYIIECTBJICHHS H300PETEHUS, «3aMEIEHHBII» BKIIFOYAET JIFOOYI0
U3 BBILIEYKA3aHHBIX TPy (HAPUMEp, aJIKIJI, aJIKEHIJI, ATKUHII, aJIKUJIEHE, aJIKOKCH,
rajJOreHaJKII, TaJIOr€HAIKOKCH, LIUKJIOAKIII, apHJI, T€TEPOLIUKIIIII, TETEPOAPUIT U/ UITH
reTepoaNKui), B KOTOPBIX OMH HJIH O0Jiee aTOMOB Boopoza 3amemensl -NRERE, -NREC(=0)R",
-NREC(=O)NRER", -NR&C(=0)OR", -NRESO,R", -OC(=0)NR#R" -OR¢, -SRE -SORE, -SO,RE, -
OSO2RE, -SO,0RE, =NSO2RE u -SO;NRER". «3amernennblii» Takxke 03HAYAET MOOYIO U3
BBILIIEYKA3aHHBIX TPYIII, B KOTOPBIX OAUH WK Oosee aToMoB Bozopoza 3amerieHsl -C(=0)RS, -
C(=0)ORE, -C(=0)NRR", -CH,SO,R®, -CH,SO,NRER". B npenpinymem cnyqae, R€ u Rt
ABJISIFOTCS] OAMHAKOBBIMU WJTH PA3JIMYHBIMU, U HE3ABHCUMO TPEJICTABISAIOT COOOH BOAOPOA,
aJKWII, aNKeHWJ, aJIKMHUIL, aJIKOKCH, THOAJIKUJI, apWUJI, arajKul, HUKIOAIKNJ, LINKJIOAIKUIAIKUIL,
raJIoreHaJIKIII, FeTePOLMKIINII, TeTePOLIMKITMIAIKHIIL, TeTePOAPUI W/ WU reTepOoaprIaIKuIL.
«3aMelneHHbII» nanee o3HadaeT JI0OYI0 U3 BBILICYKa3aHHBIX IPYII, B KOTOPBIX OMUH Win Oosee
aTOMOB BOJOPOZA 3aMELIEHBI CBA3BI0 ¢ AMUHO, LIUAHO, THAPOKCUIIOM, UMHUHO, HUTPO, OKCO,
THUOKCO, FAJIOT€HOM, aJIKUJIOM, aJIKOKCH, aJKUJJIAMUHO, THOAJIKUJIOM, aPUJIOM, apajIKUJIOM,
LUKJIOAJKUJIOM, LIMKJIOAJIKUIIAJIKUIIOM, TaJIOT€HAIKNAIIOM, FeTEPOLIUKINIOM, N-reTepOLUKINIIOM,
reTePOLMKIIMIATIKUAIOM, TeTePOapHIIOM H/UJTH reTepoapuIaliKUIbHON rpynmnoii. Kpome Toro,
KaKJIbIi U3 BBILIETICPEUNCIEHHBIX 3aMECTHTEJICH MOKET TaKKe ObITh He00sA3aTebHO 3aMeLeH
OJTHUM WJIH OOJiee BhILIEYKA3aHHBIMU 3aMECTUTEIISIMU.

[0065] Tlomumeps! win NOAOOHBIE HEOTIPENETICHHbIE CTPYKTYPbI OMTHUCHIBAEMBIE ITyTEM
onpeaeseHus] 3aMeCTUTeNel C TOMOTHUTEIbHBIMUA 3aMECTUTEISIMU, C SKCTPANIOJIUPOBAHUEM 110
0OeCKOHEeYHOCTHU (HanmpuMep, 3aMEeIeHHBIN apujl, UMEIOLIUI 3aMEIIeHHbIN aJTKUJI, KOTOPBIH caMm
3aMEILLEH 3aMEIIeHHON apuUIbHOM IPYIION, KOTOpas Jajiee 3aMelleHa 3aMeIeHHON
reTepOATKUIIBHOMN IPYTIION, U T.I1.) HE TPEIHA3HAYEHBI JJIs1 BKIIFOUECHHUS B TAHHBIN TOKYMEHT.
Ecnu He yka3zaHO MHOE, MAKCUMAaJIbHOE YHCIIO MOCIIEeI0BATENbHbBIX 3aMELeHUI B COeAMHEHUSIX,
OMHCaHHBIX B JAHHOM JIOKYMEHTe, paBHO TpeM. Hampumep, nocienoBaTenbHble 3aMeIleHNs
3aMelLEeHHbIX apUIIbHBIX TPYIII ABYMs APYTUMHU 3aMeleHHbIMU apUIbHBIMU FPyIIaMU
OrpaHUYMBAIOTCS ((3aMEINEeHHBIH apiil) 3aMELICHHbIN apHiT) 3aMEIIEHHBIM apUJIOM.
AHaJIOrM4HO, NPUBEACHHBIE BbILIE ONPEEIeHNs He PeJHa3HAYEeHbI JIs1 BKIOUEHUS
HEJIOMYCTHMBIX CXEM 3aMelleHHs (HapuMep, METHII, 3aMELIeHHbIH 5 aToMaMu pTopa Wi
reTepoapPIITPYIIaMH, UMEIOIIUMH JIBA COCETHUX KOJBLEBBIX aToMa Kuciaopoaa). Takue
HEJIOMYCTHMBbIE CXEMBbI 3aMEIIECHHUS XOPOIIO U3BECTHBI CIICLIMAINCTY B TAHHOW OOJIACTH TEXHUKH.
ITpu ncnonap30BaHUH ISt MOIU(PUKALIUH XUMHYECKON TPYIIIBI, TEPMUH «3aMEIIEHHBII» MOXKET

OMUCHIBATH APYTIU€ XUMUYCCKUE I'PYIIIbL, ONPEACTICHHBIC B JAHHOM JOKYMCHTE. Ecmm ue
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yKa3aHO WHOE, B CJIy4ae, €M IPYIINa OMUCHIBAETCS KaK He0Os3aTeIbHO 3aMelleHHAs, TO JIFOObIe
3aMeCTHUTEJIH IPYIIbI CAaMU 10 ce0e sIBIISFOTCS He3aMelleHHbIMU. HampruMep, B HEKOTOPBIX
BapUaHTAX OCYILIECTBJICHHs JAHHOTO U300PETEHUSI TEPMHH «3aMEIIEHHBIH KU OTHOCUTCS K
ANKUITPYIITE, UMEoLIEel OIUH WK Oojiee 3aMeCTUTE e, BKITFOYasi THAPOKCH, TaJIOreH, alIKOKCH,
aIuiI, OKCO, aMHHO, LIUKJIOANKIIL, FETEPOLIMKIIHII, apyuil U reTepoapui. B npyrux BapuaHTax
OCYLIECTBIICHHS U300pETeHUsT OUH Ui OoJiee 3aMeCTUTE el MOTYT ObITh J1ajiee 3aMelleHbI
rajoOreHoM, ajKUJIOM, TaJOreHAJIKIIOM, THAPOKCH, aJTKOKCH, LIMKJIOATKUIIOM, T€TEPOLIHKITHIIOM,
apUIIOM WJTU TeTePOAPHIIOM, KasKIbIi M3 KOTOPBIX SIBIISIETCS 3aMEIIeHHbIM. B mpyrux BapuaHTax
OCYLIECTBICHHS N300PETEHNUS, 3aMECTUTENTH MOTYT ObITh Jjajiee 3aMeLIEHbI TaJIOT€HOM, aJIKUJIOM,
rajoreHaJKUIOM, aIKOKCH, THAPOKCH, [IMKJIOAKUAIOM, T€TEPOLIHUKIIHIIOM, aPUJIOM WU
reTepoapuiioM, KaxIblil U3 KOTOPBIX SIBJISIETCS HE3aMEIIEHHBIM.

[0066] JIroOoe coenuHeHUE WU CTPYKTYpa, MPUBEICHHbBIE B JAHHOM JJOKYMEHTE, TaK:Ke
npenHa3HaYeHbI 151 0003HAYEHNST HEMEUeHbIX (POPM, & TAKIKE U30TOMHO-MEUeHbIX (hOpM
coennHeHuil. 30TOMHO-Me4YeHble COSTUHEHUSI UMEIOT CTPYKTYPbI, H300pakeHHbIE B TAHHOM
JIOKYMEHTE, 32 UCKJIFOYEHHUEM TOTO, YTO OMH MK O0Jiee aTOMOB 3aMEIAIOTCsl ATOMOM,
UMEIOLIUM 33/IaHHYI0 aTOMHYIO MacCy HJIM MacCoBO€ 4uciio. [IpumMepbl H30TOMOB, KOTOPBIE
MOTYT OBbITh BKJIFOUEHBI B PACKPBITHIE COSAMHEHUS, BKJIFOYAIOT M30TOIBI BONOPO/A, YIJIepoaa,
a30Ta, Kucnopona, hocdopa, Gropa, xaopa u itona, Takue kak “H, *H, !'C, ’C, *C, BN, I°N, 150,
170, 180, 31p, 32p, 33§, BBF, 35Cl, 2] u %], cooTBeTcTBEHHO. B TaHHOM MOKYMEHTE BKIIOUEHBI
TaKWe Pas3IMYHbIE H30TOMTHO-MEYEHbIE COEIUHEHHUS TI0 HACTOSIIIIEMY H300PETEHHIO, B KOTOPbIE
BKJIFOUEHBI TAKHE PaHOaKTUBHBIE n3oTonbl, Kak “H, °C u *C. Takue H30TONHO-Me4YeHbIe
COEIMHEHUS] MOT'YT OBITh TOJIE3HBI B METAOOINYECKUX MCCIIENOBAHUSIX, KHHETUYECKIX
UCCIIEIOBAHMSIX PEAKIHii, Criocobax 0OHAPYKEHHsI MM BU3YATU3AIlMH, TAKUX KaK MO3HTPOHHO-
smuccuonHas Tomorpadust (IT9T) wu ogHOMOTOHHAS SMUCCHOHHAST KOMITBEOTEPHAS
tomorpadust (SPECT), Bkirodast aHamu3bl pacnpeaeieHus cyocTpara Win JIeKapCTBEHHOTO
CpeICTBa B TKAHM, MU TIPH JICYEHUH MAI[HEHTOB PaJIMOaKTUBHBIMH JIEKAPCTBEHHBIMU
CpeAcTBaMH.

[0067] [laHHOe M300peTeHHe TaKKe BKIIOYAET «IeHTEpUPOBAHHBIE AHAJIOTHY» COSTMHEHHUIA,
OMHCAHHBIX B JAHHOM JIOKYMEHTE, B KOTOPBIX OT | 0 N aTOMOB BOAOPO/a, MPUCOEAMHEHHBIX K
aTOMy yTJIepojia, 3aMEeHEHbI Ha JeHTepUii, B KOTOPOM N MPENCTaBJIsieT COO0H YHCIIO AaTOMOB
BOZIOpO/IA B MOJieKyJie. Takue COeUHEHHSI TPOSIBIISIFOT MOBBIIIEHHYIO YCTOHYUBOCTD K
MeTaboIM3My U MO3TOMY TIOJIE3HBI [IJIsl YBETHYEHHUS TIepHOIa Moypacaza JrO0oro coequHeH s
NPU BBEJIEHUU MJIEKOIMUTAIOIIeMy, 0coOeHHO uesioBeky. CMm., Hanpumep, Foster, “Deuterium
Isotope Effects in Studies of Drug Metabolism,” Trends Pharmacol. Sci. 5(12):524-527 (1984).

Takue coeqMHEHNSI CHHTE3UPYIOT C IOMOIIBIO U3BECTHBIX B IAHHOW 00J1aCTH CrIoco00B,
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HarpuMep, ¢ IPUMEHEHUEM HCXOIHBIX BEIIECTB, B KOTOPBIX OWH MJIM O0Jiee aTOMOB BOJOPOAA
3aMEHEHBI IEUTEepUEM.

[0068] MeueHHble AeTEPUEM WIIH 3aMEILEHHBIE TEPANIEBTUYECKUE COCTUHEHUS 110 JAHHOMY
U300pETEeHNIO MOTYT UMETh yiy4IneHHble cBoiicTBa DMPK (MeTabomm3M jiekapCTBEHHBIX
BEIIECTB U (hapMAaKOKHHETHKA), OTHOCSAIIHNECS K TOTJIOLIEHNIO, PACTIPEEIEHHIO, METa0OIU3My U
BoiBenneHuio (ADME). 3amemenne Ooee TsKETbIMA U30TOIAMHE, TAKUMH KaK JeHTepUid, MOXKET
NPUAABATh OINPEEIEHHbIE TEPANIEBTUYECKHIE IPEUMYIIECTBA, CBA3aHHbIE C OONbLIeH
MeTabOIMUECKON CTAOMIIbHOCTBIO, HATIPUMED, YBEJIMYEHHBIM NEPUOIOM MOJYKU3HH i1 ViVo,
CHIDKEHHBIMH TPEOOBAHUSAMH K TIO3UPOBKE W/MIIH YIIyUIIEHUEM TEPAIeBTUIECKOTO HHIEKCA.
Meuenoe *F, *H, ''C coenunenune mosxer 6biTh nonesno st [T unu OPIKT, wiu apyrux
BU3YAJIM3UPYIOLINX METO0B HCCaeA0BaHusA. MI30TONHO-MeueHHbIe COeJUHEHNS COTJIACHO
IaHHOTO M300peTeHHs U UX MPOJIEKApCTBa MOTYT ObITh B OOIIEM Cllydae MOJTydeHbI
MOCPEACTBOM METOAMK, ONUCAHHBIX B CXEMaX WU B IPUMEPAX U METOAMKAX, OIMMCAHHBIX HUXKE,
MyTEM 3aMEHbl HEU30TOIMMHO-MEUEHHOI'0 PEareHTa Jerko JOCTYIHBIM U30TOMHO-MEUYE€HHbBIM
pearenToM. [1oHATHO, 4TO AElTEpUll B JAHHOM KOHTEKCTE PACCMATPUBAETCS KAK 3aMECTUTEJb B
COE€MHEHNH, OIMCAHHOM B JaHHOM IOKYMEHTE.

[0069] Konuenrpauus Takoro 0oiee TSXKEJIOro U30TOMNa, B YACTHOCTH JEHTEpHsi, MOKET OBITh
onpezesieHa ¢ MOMOLIBIO KO3 PULIMEHTa H30TOMHOTO odoraiieHus. B coenMHeHUsIX TaHHOTO
U300peTeHus MOIPa3yMeBAETCs, UTO JIOOOH aTOM, CelUaIbHO He 0003HAYECHHBIH KaK
KOHKPETHBIH M30TOII, MPEACTABIAET COOOH JIFOOOH CTaOMIBbHBINA H30TOM 3TOro aroma. Ecin He
yKa3aHO WHOE, B CJIy4ae, i MOo3uLust 0003HaUYe€Ha KOHKPETHO Kak «H» mnmm «Bogopomy,
CUMTAETCS, YTO MO3ULIUSA UMEET BOAOPO] B U30TOITHOM COCTaBE NMPUPOAHOIO U30TOIA.
COOTBETCTBEHHO, B COENMHEHHSIX TAHHOTO H300peTEH s MPEAIOaraeTcs, 4To 000 aToM,
KOHKpPETHO 0003HaueHHbIH Kak neirepuii (D), mpencrasiser coboit neftepuil.

[0070] Bo MHOrHX Ciy4asix COeqUHEHUS TAHHOTO H300peTeHUst CIIOCOOHBI 00Pa30BBIBATD
KUCJIbIE W/WJIM OCHOBHBIE COJI B CHIJTY MPUCYTCTBHSI AMUHOTPYIIITBI W/ HIJTA KapOOKCHITbHBIX
TPYTII WIH TPYIII, CXOIHBIX C HUMH.

[0071] TIpenycmoTpeHsl Takke hapMarleBTHYECKH MPUEMIIEMbIE COJIU, TUIPATHI, COBBATHI,
TayTOMEpHbIE (POPMBI, CTEPEOU3OMEPHI U MPOJIEKAPCTBA COENUHEHHH, ONMCAHHBIX B TAHHOM
noKkyMeHTe. «PapManeBTUIECKH MPUEMIIEMbIE» MITH «(PU3UOJOTHUECKH TPHEMIIEMBIE)
OTHOCATCS K COEIMHEHHSIM, COJISIM, KOMITO3ULIUSIM, JIEKAPCTBEHHBIM (hOpMaM U APYTUM
BEIECTBAM, KOTOPBIE MOTYT OBITh HCIIOJIb30BAHBI JUISI TPUTOTOBJIEHHS (PapMaLeBTHIECKOM
KOMIIO3UIIUH, TPUTOIHOM JJIsl MPUMEHEHHs B BETEPUHAPHH WIH B (papMarieBTHIECKOH

MPOMBIINIJICHHOCTH.
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[0072] TepmuH «papMaleBTHUECKH TPUEMIIEMast COJIbY AAHHOTO COSIUHEHNST OTHOCUTCS K
COJISIM, KOTOPBIE COXPAHSIIOT OMONIOrNnYecKyio 3 (PEeKTHBHOCTD U CBOHCTBA JAHHOTO COSIUHEHMS,
U KOTOpBIE HE SBISIFOTCSI OMOJIOrMYEeCKH UM WHBIM 00pa30oM HeXKeNaTeIbHBIMH.
«DapMaLeBTHUECKH TPUEMIIEMBIE COINY» U «(PU3UOJOTHUYECKH MPHEMIIEMbIE COJII
BKJIFOYAIOT, HAPUMEP, COJIM C HEOPTaHMYECKUMH KHCIIOTAMH U COJISIMU C OPTaHHMYECKON
kucioroil. Kpome Toro, ecinm coeqrHeHns, ONUCaHHbIE B JAaHHOM JIOKYMEHTE, MOJy4YaroT B BUAE
KHCJIOTHO-aJJANTUBHON COJIM, CBOOOIHOE OCHOBAHHE MOJKET OBITh MOJYYEHO IyTeM
NOAIIEIaYBaHUs PacTBOpa KUCIoN conu. M Hao0opoT, eciu MPOAYKT SBJISIETCS] CBOOOIHBIM
OCHOBaHUEM, aJIUTUBHASI COJIb, B YACTHOCTHU (hapMaLleBTUYECKH ITpHeMIIeMasi aiIUTUBHAS COJIb,
MOXET OBITh IOJTyueHa IMyTeM PACTBOPEHUsI CBOOOIHOTO OCHOBAHMS B MOAXOAALIEM
OpPraHUYECKOM pacTBOpUTENe U 00pabOTKON pacTBOpPa KUCIOTOH B COOTBETCTBUH C OOBIMHBIMU
crioco0amMu MOJTyH4eHUsl COJIEH MPUCOETUHEHNST KUCIIOThI U3 OCHOBHBIX COEIMHEHHH.
CneunanucTbl B JaHHOH 001aCTH TEXHUKH OHMYT Pa3IMYHbIE TOXObI CHHTE3a, KOTOPBIE
MOT'YT OBbITh UCTIOJIB30BAHBI JIs1 ITOJYYEHHsI HETOKCHYHBIX (hapMaLeBTHYECKU PUEMIIEMBbIX
coJjell npucoenuHeHus. PapMaleBTUUECKH IPUEMJIEMbIE COJIU IIPUCOEAUHEHHS] KUCIOThI MOTYT
OBbITh TOJTyYEeHbI U3 HEOPTAHNYECKUX M OPTaHHYECKHX KUCIOT. COJH, OJNyYeHHbIE U3
HEOPraHUYECKUX KHCJIOT, BKIIOYAIOT COJISIHYIO KHCIIOTY, OPOMHCTOBOOPOIHYIO KHCIIOTY,
CEPHYIO KUCJIOTY, a30THYIO KUCIIOTY, GocHOpHYIO KUCIOTY U ToMy nonodHoe. Conu,
TIOJTY4E€HHBIE U3 OPTAHUYECKUX KHCJIOT, BKIIFOYAKOT YKCYCHYIO KHCIOTY, IPOITMOHOBYIO KUCIIOTY,
TJIFOKOHOBYIO KHCJIOTY, TJIMKOJIEBYIO KUCJIOTY, MTUPOBUHOTPATHYIO KUCIIOTY, LIABEIEBYIO
KUCJIOTY, SI0JIOUHYIO KHCJIOTY, MAJIOHOBYIO KHCJIOTY, SIHTAPHYIO KUCJIOTY, MaJEHMHOBYIO KUCJIOTY,
(byMapoBYIO KHCIOTY, BUHHYIO KUCJIOTY, IUMOHHYIO KHCIIOTY, O€H30MHYIO KUCJIOTY, KOPUYHYIO
KUCJIOTY , MUHJIAJIBHYEO KUCJIOTY, METaHCYJIb(OHOBYIO KHCIIOTY, 3TAHCYIb(POHOBYIO KUCJIOTY, II-
TOJIYOJICYJIB()OHOBYIO KHCJIOTY, CAJTUIFIIOBYIO KUCJIOTY M TOMY MOIOOHOE. AHAJIOTHYHO,
(bapMareBTHYECKH PUEMJIEMbIE COJIM TIPUCOEAMHEHUS] OCHOBAHUSI MOTYT OBITh TIOJYYEHBI U3
HEOPTraHMYECKUX U OPraHUYeCKNX OCHOBaHUHN. COJH, TONyUEHHBIE U3 HEOPTAHUYECKIX
OCHOBAHHUH, BKJIFOYAIOT TOJBKO B KAUECTBE MPUMEpPA COJIM HATPUS, KaJIUS, JIUTHS, AJTFOMUHUS,
aMMOHHSI, Kaiblust U MarHust. Coy, mosydeHHbIe U3 OPTaHUYECKHNX OCHOBAHUH, BKJIFOYAIOT, HO
He OTPAaHMYUBAIOTCS] UMH, COJIU TIEPBHYHBIX, BTOPHYHBIX U TPETHYHBIX AMHHOB, TAKHE KaK
ankunamussl (T.€., NHa(ankwn)), anankunamunsl (T.€., HN(ankwn)2), TpuankuiaMussl (T.e.,
N(ankmn)s), 3amMerneHHble ankuiaMussl (T.€., NHz(3amemeHHbIi ankmn)), 1u(3aMerneHHbIe
ankui)aMuHbl (T.€., HN(3aMeleHHbIH ankin)z), Tpr(3aMeIleHHbINA aJlKuil)aMUHBbI (T.€.,
N(3amMerneHHbIN ankui)s), aKeHUIaMuHBI (T.€., NH> (ankeHnn)), auaaakeHnIaMHuHsI (T.€.,
HN(ankenwn),), TpuankeHuaaMuHbl (T.€., N(aJKeHI)3), 3aMelIeHHbIE ATKEHUJIAMUHBI (T.€.,

NH»(3amemeHHbIN aNIKeHIT)), IU(3aMeleHHbIH aJKeHuT)aMuHbI (T.e., HN(3amermeHHbIi
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ANIKeHM)2), TpU(3aMeleHHbIE AJIKSHIT)aMHHBI (T.€., N(3aMeleHHbIE aJIKSHIT) 3, MOHO-, IH-
WIH TPULHKIOANKIIAaMUHBI (T.€., NHa(umknoankmn), HN(tukmoankui),, N(LHUKITIOANKII)3),
MOHO-, T~ UK TpuapuiamMussl (T.e., NHz(apwn), HN(apwn)z, N(apwin)s) ninm cMermaHHbIe
amuHbl, U T.11. KOHKpeTHbIe mpUMephl MOIXOISAIINX AMUHOB BKITFOYAIOT TOJBKO B KAYECTBE
npuMepa, U30MPONIIIAMHUH, TPUMETUIIAMUH, TU3TUIIAMUH, TPH(HU30TPOIIII)aMHH, TPU(H-
NPOTIMIT)aMUH, STAHOJIAMUH, 2-TUMETUIAMUHOATAHO, TIUIIEPA3HH, THIePUANH, MopdonuH, N-
STUIIMUIIEPUIUH U TOMY ITOI0OHOE.

[0073] TepmuH «ruapaT» OTHOCUTCS K KOMIUIEKCY, 0Opa30BaHHOMY OObeIMHEHHEM
OINMCAHHOTO B JAHHOM JIOKYMEHTE COCTUHEHHUS U BOABL.

[0074] «ConpBaT» OTHOCUTCS K aCCOLMATY WJIM KOMILJIEKCY OTHON Wi 0O0Jiee MOJIEKYJT
pPacTBOPUTENS U COENUHEHUS IO JaHHOMY H300petenuro. [Ipumepsl pacTBopuTeneii, KOTopbie
00pa3yroT CONbBATHI, BKJIIOYAIOT, HO HE OTPAHUYUBAIOTCS IMH, BOJY, H30IIPOIIAHOJ, 3TaHOJ,
METaHOJI, TUMETHICYIb(POKCH, STHIALETAT, YKCYCHYIO KUCIOTY M 3TAHOJAMUH.

[0075] HekoTtopble U3 COEAMHEHUH CYLIECTBYIOT B BUI€ TAyTOMEPOB. TayTOMepbl HAXOIATCS B
paBHOBecHHU ApYT ¢ Apyrom. Hanpumep, aMmunocoaepkaliye CoequHEHUs: MOTYT HAXOJUTHCS B
pPaBHOBECHHU C TayTOMepaMHu UMUAOKUCIOTHI. HezaBucumo ot Toro, kakoi TayToMep MnokasaH U
HE3aBUCHMO OT MPHUPOJIBI PABHOBECHS MEXY TAyTOMEPAaMH, CIIELUAIUCTAM B JAHHOM 00JacTh
TEXHUKHU TIOHSATHO, YTO OHU BKJIFOYAIOT KAaK TAYTOMEpPbI aMUa, TAK M UMUIOKUCIIOTHI. Takum
00pasom, COeTUHEeHUs1, COAEPIKALIIE aMHI, TOHUMAKOTCS KaK UX TAyTOMEPbl HMUIOKHCIIOTBL
AHaNOru4HbIM 00pa30M, MOAPA3YMEBAETCS, YTO COSIUHEHHS, COAEPIKALIIEe UMUIOKUCIIOTY,
BKJIFOYAIOT UX aMHJIHBIE TAyTOMEPBL.

[0076] CoenuHeHus: MO JAHHOMY H300PETEHUIO WITH UX (hapMaLIeBTHUYECKH MTPUEMIIEMBbIE COJIU
BKJIFOYAIOT ACHMMETPUYHBIN LIEHTP U, TAKUM 00pa3oM, MOTYT 0Opa30BbIBATh SHAHTHOMEDHI,
IMacTepeoOMepbl U APYTHE CTEPEON30MEPHBIE (POPMBI, KOTOPBIE MOTYT OBITh OMPEAEIICHBI C
TOYKHU 3peHUs1 aOCONMOTHON cTepeoxuMuu Kak (R)- nmu (S)- wn, xak (D)- nmm (L)- ns
AMHHOKUCIIOT. JlaHHOE M300peTeHre MpeaHa3HAYeHO JIJIsl BKIFOUEHHSI BCEX TAKUX BO3MOJKHBIX
H30MEPOB, & TAKXKE UX PAllEMUYECKUX M ONTUYECKH YHCTBIX (popm. OnTudeckn akTUBHBIE (1) U
(=), (®)- u (S)-, mu (D)- u (L)- u3omeps! MOTYT OBITh OJIYYEHBI C UCTIONIb30BAHUEM XHPATbHBIX
CHHTOHOB WJIH XHUPAJIbHBIX PEAr€HTOB, WIIH Pa3JEJICHbI C HCIIOJIb30BAaHHEM OOBIYHBIX CIIOCOOOB,
Harpumep, xpomarorpadguu u ppakuuoHHON Kpuctamu3anuu. OObuHbIE CTOCOOBI
NOJTY4€HUS1/BbIIEICHUS] HHANBUY AJTIbHBIX YHAHTHUOMEPOB BKJIIFOUAIOT XUPAJIbHBIA CHHTE3 U3
MOAXOIAIIEr0 ONTUYECKH YICTOTO UCXOIHOTO BEIIECTBA MIIH pa3fesieHusl paneMaTa (Win
pauemMara COJIM UM MPOU3BOAHOTO) C HCIIOB30BAHUEM, HAIIPUMED, XUPAJIbHON JKUIKOCTHON
xpomatorpadun Beicokoro nasienns (BOXKX). B ciydae, eciu onucaHHble B TaHHOM

TOKYMEHTE COEAMHEHUsI CONlepIKaT 0yie()HHOBBIE IBOMHBIE CBS3H WIIN IPYTHE LEHTPHI
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reoOMeTPHYECKON aCHMMETPUH, H, €CITH HE YKa3aHO HHOE, MPETOIaraeTcs, YTO COeAMHEHUS
BKJIFOYAIOT KaK reoMerpudeckue nzomepsl E, Tak u Z.

[0077] Tepmun «cTepeon3omMep» OTHOCUTCS K COEUHEHHIO, COCTOSIIEMY U3 TEX K€ aTOMOB,
CBSI3aHHBIX OJTHUMH U TEMH K€ CBSI3IMH, HO UMEIOIIEMY pa3HbIe TPEXMEPHbIE CTPYKTYPBHI,
KOTOpbIE He SIBJISIIOTCS B3auMo3aMeHsieMbIMU. Hacrosiee n3o0pereHne OTHOCHTCS K
Pa3IUYHBIM CTEPEOU3OMEPAM H UX CMECSIM U BKIIFOUAET «IHAHTHOMEPBDY, KOTOPbIE OTHOCATCS K
IBYM CTEPEOM30MEPaM, MOJIEKYJIbl KOTOPBIX SIBJISIFOTCS HECPABHUMBIMH 3€PKaJIbHBIMU
U300paKEHUSIME IPYT OpyTa.

[0078] «/lmacTepeoMepbl» MPEACTABIIOT COOON CTEPEON30OMEPHI, KOTOPBIE UMEIOT 1O
MEHbIIIEeH Mepe 1Ba aCHMMETPUYHBIX aTOMa, HO KOTOPBIE HE SBIISFOTCS 3€pKaJIbHBIMU
OTOOpaKEHUSIMU APYT APYyTa.

[0079] «IIposaekapcTBay O3HA4YAKOT JIFOOOE COENUHEHHE, KOTOPOE BHICBOOOKIAET aKTUBHOE
HCXOJTHOE JIEKAPCTBEHHOE BEIIECTBO B COOTBETCTBUH CO CTPYKTYPOH, ONTUCAHHON B JAHHOM
TOKYMEHTE i1 Vivo, KOTZ1a TaKOe MPOJIEKAPCTBO BBOAUTCS CYOBEKTY MIIEKOIUTAIOLIEMY .
IIponexapcTBa COEUHEHHUS], ONTMCAHHOTO B JAHHOM JIOKYMEHTE, MOJIy4aroT MyTeM
MoaupuKamy GyHKIIMOHAIBHBIX TPYII, MPUCYTCTBYIOIINX B COSUHEHHH, ONTICAHHOM B
TaHHOM JIOKYMEHTE, TAKMM 00pa3oM, YTO MOAU(HUKALNN MOTYT OBITh PACILIEIUIEHBI /11 VIVO IS
BBICBOOOXKICHHSI HCXOHOTO coenuHenust. [IponiekapcTBa MOTYT OBITh MOJTyYEHBI TyTEM
mMoaudukamu GyHKIMOHATBHBIX TPYIII, MPUCYTCTBYIOIIHUX B COSIUHEHHSX, TAKUM 00pa3oMm,
YTO MOAU(DHUKALNN PACIIEIUISIOTCS JIMOO C MOMOIIBIO PYTHHHON MaHUMYJISILUM, JTHOO i1 VIvo IO
UCXOIHBIX coenuHeHui. [IposiekapcTBa BKIIFOYAIOT COSNUHEHHS, OTTMCAHHBIE B JAHHOM
IOKYMEHTE, /i€ THAPOKCH, aMUHO, KapOOKCHIIbHASL WU CYJIb(PrUApUIIbHAS TPYIIa B
COEMHEHUH, OMMCAHHOM B JAHHOM JIOKYMEHTE, CBSI3aHBI C JIFOOOW IPYyIION, KOTOPask MOXKET
OBITh paclLIeTieHa i71 Vivo Ui BBICBOOOXKIEHHsI CBOOOIHOM TMIPOKCH, AMUHO WITH
CyNb(prUAPHIIbHOM IPYIIITBI, COOTBETCTBEHHO. [IprMepsI mposiekapcTBa BKIIIOYAIOT, HO HE
OTPAaHUYMBAIOTCS IMHU, CJIOXKHBIE 3(UpPBI (HANPUMED, aleTaT, MPOU3BOIHbIE popMHaTa U
OeH3oara), aMuIbl, TyaHUAUHBL, KapOamatsl (Hanpumep, N, N-1uMeTniaMuHOKapOOHILT)
TUAPOKCU(PYHKLINOHATIBHBIX TPYII B COEIUHEHHSX, OMICAHHBIX B JAHHOM JOKYMEHTE U TOMY
nopo6Hoe. [Tonroroska, 0TOOP M MCHIONB30BAaHUE MPOJIEKAPCTB 0OCykaaercs B padorax T.
Higuchi u V. Stella, “Pro-drugs as Novel Delivery Systems,” Vol. 14 of the A.C.S. Symposium
Series; “Design of I[Iponekapctsos,” ed. H. Bundgaard, Elsevier, 1985; u B Bioreversible
Carriers in Drug Design, ed. Edward B. Roche, American Pharmaceutical Association and
Pergamon Press, 1987, kaxxgast u3 KOTOPBIX BKJIIOUYEHA B HACTOSALIEE OMUCAHUE NTOCPEACTBOM

CCBUIKU BO BCEU UX MOJIHOTE.
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[0080] B xoHTEKCTE TaHHOTO AJOKYMEHTAa TEPMHH «(HapMaleBTUIECKH MTPHEMIIEMbIH
HOCHTENb» WIH «(papMaleBTUYECKH IPUEMJIEMOE BCIIOMOTaTeIbHOE BEIECTBOY, WU
«BCTIOMOTATEIbHOE BEIIECTBOY» BKJIFOYAET JTIFOOBIE U BCE PACTBOPUTEIHU, THCIIEPCHOHHBIE CPEIbI,
MOKPBITHSI, AHTUOAKTEpHATIHbHBIC U IPOTHBOTPHOKOBBIE CPEICTBA, U30TOHUYECKUE U
abcopOupyrolIue areHThl 3a1ep>KKH | TOMy Too0Hoe. Mcroib30BaHne TaKUX CPEe U areHTOB
st papMaleBTHYECKH aKTHBHBIX BEIIECTB XOPOIIO U3BECTHO B TAHHOM O0JIACTH TEXHUKH. 32
UCKJIFOYEHHEM TOTO, YTO JII00ast OObIYHASI Cpelia UK areHT HECOBMECTHMBI C aKTUBHBIM
UHTPEIUEHTOM, UX MPUMEHEHUE MPEIONAraeTcsl B TEPANEBTUUECKUX KOMITO3ULIMSIX.
JlomoTHUTETbHBIE MHTPEIUEHTHI TAK)KE MOTYT OBITh BKJIFOUEHBI B KOMITO3ULUH.

2. Coeaqunenus
[0081] IIpuBeneHHbIe B JAHHOM JOKYMEHTE COSAMHEHHUS MPEICTABISIIOT COOOM COeNMHEHNS,
KOTOPBIE SIBJISTFOTCSI MOJIE3HBIMU B KadecTBe MHrHOnTOpoB LRRK2.

[0082] B oxHOM BapuaHTe OCYILIECTBIICHHUS H300pETEHHsI, MPEIIOKEHO COeAMHEHHE (DOPMYJTbI

I
N“ Re
T

HN N R3
RLN X R4
N=
RS I

WM ero (papMaLeBTHYECKH MpUeMIeMast CoJib, TEHTePUPOBAHHBIIN aHAJIOT,
NPOJIEKAPCTBO, CTEPEOU3OMEP HIIH CMECh €0 CTEPEOH30MEPOB, Ie:

R!npencrapnser coboil HeoOA3aTeNbHO 3aMelleHHbIH IUKIOANKHII UK B Cllydae, eciu R’
npencrasnser coboit -CR¥RR, rne R npencrapiser coboii HeoOA3aTeNbHO 3aMelleHHbIIt
Tpuason-2-ui, To Rlnpencrasnser coboii HeobA3aTeNbHO 3aMeleHHbIH UKI0anKiI uin Ciug
AJIKHJI, HeO00SA3aTEIbHO 3aMeIeHHbBIN TaJOreHOM;

R? npencTasnser coboil Tajores, UAHO, HEOOA3aTeILHO 3aMeIneHH bl C1.6 aNTKHII,
HeoOs13aTenbHO 3amerneHHbIH Cl.6 aJKeHII, He00s3aTeIbHO 3aMeIneHHbINH C1.¢ aTKUHI,
HeoOs13aTeNbHO 3aMEIeHHbBIH [IUKIJIOATKIII, Heo0s3aTenbHO 3amMeieHHbIH C1.6 aTKOKCH,
HeoO0sI3aTeNbHO 3aMEIeHHbIN [IUKIJIOATKOKCH, HeoOs3aTenbHO 3amMeeHHbIi C1.6 aIKIITHO,
HeoOs3aTeNnbHO 3amemenHblii Ci.e ankuncyabgonun, -C(O)R' unu -C(O)NR M) (R?);

R® npencrasnser coboii Heobs3aTenbHO 3amerneHHbii Ci.6 aTKOKCH, HEOOA3aTENLHO
3aMEIIeHHbINA [TUKJIOAJKHII, HE00S3aTENbHO 3aMEIIIEHHBIH [IUKJIOAKOKCH, HE00S3aTENbHO
3amereHHbIH Ci.6 ATKUITHO, HE00A3aTeNIbHO 3aMeIneHHbIN C16 AKUICYIb(MOHNUIT UITH
NRMERD);

R* npencrasnser coboil BONOPO/ UK TajloreH,
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R’ npencTasnser coboil BONOPO, rajoreH, [IMaHo, HeoOA3aTeIbHO 3aMeleHHbIH C.6
aNKWI, HeoOs3aTeNbHO 3aMeleHHbIN C1.6 aKeHIT, HeoOs13aTenbHO 3aMeeHHbIN C1.6 aTKIHHI,
HeoO0s3aTeIbHO 3aMEIEHHBIN [IUKJIOATIKUJ, HeOOs3aTeIbHO 3aMEIeHHBIN MeTePOIHKITHIL,
HeoO0s3aTeIbHO 3aMEeLEHHbBIN TreTepoapuil, Heo0s3aTeabHO 3aMeeHHbINH C1.6 aIKUITHO,
HeoOs3aTenbHO 3ameenHblii Ci.e ankuncyabgonun, -C(O)R' um -C(O)NR ) (R'?);

R® u R kasxnblil He3aBUCUMO TIpeACTaBseT coboil H unu HeoOs3aTeNbHO 3aMeIeHHbIiH
Ci6 ankuu,

kaxaeii R nesapucumo npencrasiser coboii HeoOs3aTeNbHO 3aMeleHHbI Cl.6 aTKuI
WK HeoOs3aTeNbHO 3aMeneHHbIH Ci.6 aJIKOKCH, 1

R' u R'? kasxmplii HE3aBMCUMO MpECTaBIsAET COOOM BOMOPOJ, HEOOS3aTEIBHO
3amerneHHblii C.¢ KW, HeoOs3aTeIbHO 3aMelneH bl uknoankmn, i R u R2 Bmecte
00pa3yroT HEOOSI3aTENbHO 3aMEIICHHYIO TeTePOLIUKINYECKYIO TPYIIITY.

[0083] B onmHOM BapuaHTe OCYILNECTBIICHHUS H300pETEHHsI, MPEIIOKEHO COeAMHEHHE (HOPMYJTbI

I, npencrasnennoe popmynoii la:

HN” N~ "R3
R ~ 4
NTH-R R8
N= N=
N
6 N
R R7 N Rg Ia

WIu ero (hapMaLeBTHYECKH puemIieMast CoJib, EHTePUPOBAHHBIN aHAJIOT,
TIPOJIEKAaPCTBO, CTEPEOH30MED, HIIM CMeCh ero ctepeonzomepos, rae R%, R? u R* apnsrorcs
TAKHMH, KaK ONPeNeIeHO B JAHHOM IOKYMEHTe, U:

R'npencrapnser coboii HeoOA3aTeNbHO 3aMeLIEHHbIH 1uKI0amKuI uiu Ci6 aNKuI,
HeoOsI3aTeNTbHO 3aMEIEeHHbBIH raJOreHOM;

R® u R kasxzblil He3aBUCUMO TIpefcTaBseT coboil Bogopon umu Ci-6 alKu,
HeoOsI3aTeNbHO 3aMEIeHHBIH raJloreHoM; U

R® u R’ kaxnblil He3aBHCUMO TIPEACTABIAET COO0I BOAOPO, LIHAHO, FaJIOTeH,
HeoOs13aTenbHO 3amerneHHbIH Ci.6 ATk, HeoOs3aTenbHO 3aMeeHHbIH C1.6 aTKOKCH HITH
HeoOsI3aTeNTbHO 3aMEIEeHHBIH TeTepOaAPHLL.

[0084] B HexoTOpBIX BapuaHTax ocyllecTBIeHus u3ooperenus, RS u R’ mpeacrasnsior coboit
METHUJL.
[0085] B HexoTOpBIX BapuaHTax ocyllecTBIeHus n300perenus, R® u R’ mpeacrasnsior coboit

BOJIOPOI.
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[0086] B HeKOTOpBLIX BAPUAHTAX OCYILECTBIEHUS H300pPETEHNs, MO MeHblIel Mepe onuH u3 R®
u R’ npencrasnsier coboii Bonopos.

[0087] B HeKOTOpBLIX BAPUAHTAX OCYIIECTBIEeHUsS H300peTenus, R! nmpencrasnser coboii
HeoOs13aTeNbHO 3aMEIEHHBIH LIUKJIOTIPOIIIIT HUTH HEOO3aTEIbHO 3aMELIeHHbBIH [TUKIOOYTHII.
[0088] B HexOTOpBLIX BAPUAHTAX OCYIIECTBIEeHUsS H300peTenus, R! npencrasnser coboii
LIMKJIOAJIKUJI, HE3aBUCHMO 3aMEIeHHbIN OTHUM MK OOJiee raJloreHOM, THAPOKCH, IIHAHO UJIH
reTepoapuiiom.

[0089] B HeKkOTOpBLIX BAPUAHTAX OCYIIECTBIeHUs n300peTenus, R! npencrasnser coboii
LIUKJIONPOTINJI, UKIOOYTHII, TUAPOKCULIMIIOOYT-3 - 11, IHAHOLMIO0YT-3 -1JI, TPHA30J-2-UJI-
LUKJIO0YT-3 -WJ1, TpHa30Ji-1-mi-uukyio0yT-3-ui win GTopuukiIo0yT-3 -1l

[0090] B HexOTOpBIX BapUaHTaX OCyIIECTBIeHUs u300perenus, R! npencrasaser coboii CDs,
STUJI WIH NPON-2-UJL.

[0091] B HexoTOpHLIX BapHaHTaX OCYLIECTBIEeHUs u300peTenus, R? npencrasser coboit
rajiores, 1uaHo, C1.6 aNkni1, He0OA3aTEIPHO 3aMEIEeHHbIH I'aJJOr€HOM.

[0092] B HexoTOpHIX BapHAHTAX OCYIIECTBIeHHUs u300perenus, R? mpencrasiser coboii Gpom.
[0093] B HexoTOpbIX BapuaHTAX OCYyILIECTBIeHHUs u3o0perenus, R? npencrasmser coboii -CFs.
[0094] B HexoTOpbLIX BapHaHTaX OCYLIECTBIEeHHUs u300peTenus, R® npencrapser coboit
HeoOs13aTeNTbHO 3aMEIeHHbIH [IUKIJIOATKIII, HeoOs3aTeIbHO 3amMeeHHbIH C.6 ATKOKCH W -
N(RH)(RH).

[0095] B HeKOTOpBIX BAPUAHTAX OCYIIECTBIEHUS H300peTenus, R npencrasnser coboii
LUKJIONIPOITUJI, METOKCH, 1,1-mudTopaTun-2-unamuno, uukionpomnmiaMuto, -NH(CH3) vwim -
NH(CH:CH3).

[0096] B HexoTOpHIX BapUAHTAX OCYIIECTBIeHUsS H300peTenus, R* mpencrasnser coboii
BOJIOPOA.

[0097] B HeKOTOpBIX BAPUAHTAX OCYIIECTBIEHUS H300peTenus, R’ npeacrasnser coboii
LIMaHO, HeoOs3aTeNIbHO 3aMelneHHbIN C1.¢ alIKuII, HeoOs3aTeIbHO 3aMEIEHHBIN LINKIIOAJKHLI,
HeoOsI3aTeNbHO 3aMEIeHHbBIH reTePOLMKIIIII, He0Os3aTEIbHO 3aMELIICHHBIH I'eTepoapu,
Heoba3aTenbHO 3amernennbiii Ci.6 ankuncyabponui, -C(O)R? umm -C(O)NR MR ?).

[0098] B HEKOTOpBIX BAPUAHTAX OCYIIECTBIEHUsS H300peTenus, R’ nmpeacrasnser coboii
nuano, -C(O)R'?, -C(O)N(R')(R!?), C.¢ ankuncynbGoHuN, anui, reTrepoapu, Heobs3aTebHO
3aMereHHbIH C1.6 ATKUIIOM, LIUKIIOAJKIII, HEOOS3aTeIbHO 3aMELIeHHbIH OJJHUM HJIH TPEMsI OKCO
i C1.¢ ATKUJIOM, TE€TEPOLIKIINII, HEO0s3aTeIbHO 3aMeIeHHbIH OIHUM WA TPEMST aTOMaMHU
rajorena, Ci.¢ ankui, Ci6 alIKuIL, 3aMeIeHHbII LIHaHO, TUAPOKCHIIOM, aJIKWICYJIb(OHUIIOM,
reTepOLIUKINIIOM, THAPOKCH, aJIKOKCH UIIN retepoapuiioM, Win Ci.6 LUKJIOAIKUI, 3aMeIeHHBbIH

LIMaHO, AaMUHOKapOOHMJIOM HJTH aJIKOKCUKapOOHMIOM. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS
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uzobperenus, R npencrasmusier coboii muano, -C(O)RY, -C(O)NRM)(R!?), C.6
ANKUIICYJIb(OHMI, auII, TeTepoapuil, HeoOs3aTeabHO 3aMereHHbIH C1.6 aJKHIOM,
reTePOLMKIINII, HeoOs13aTenbHO 3amereHHbIH C1.6 ankmioM, Ci. aKWJI, 3aMeIeHHbIH [IHAHO,
TUAPOKCHIIOM, aJIKHJICYJIb()OHUIOM, T€TEPOLMKINIOM, THAPOKCH, aJIKOKCH HIIA T€TEPOapuiioM,
i Ci.6 LUKJIOAJIKIJI, 3aMEIIEeHHbIN LIHAaHO, AMUHOKAPOOHIIIOM HITH aJIKOKCHKAPOOHHIIOM.
[0099] B HekoTOpbHIX BapuaHTaX OCYLIECTBIEHHUs u300peTenus, R> npencrasiser coboii 2-
(TpMazon-2-um)nponaH-2-ui, 2-NTUPUMHANH-2-uanponas-2-wi, N, N-mumerniaamuno, 2-
METHIITPOTIAH-2-1JI, MeTHJICYJIb()OHUJI, LIMAHO, 2-TUAPOKCUTIPOTIAH-2-1JI, METHIIKapOOHuUI, 5-
METUJIIUPPONUANH-2-0H-5-111, 1-(TpHuazon-2-mi)3tui, 2-MeTHICyIb(pOHMIIponas-2-ui, 5-
MeTHI- 1 ,3-0Kca301-4-11)mipas3oi-3-mi, 3-MeTHJIOKCeTaH-3-11, |-I[HaHO-HUKIOTPOTTHII-2-1II,
NUPPOIUANH-2-0H-5-u1, 1,1-nuokco-1,2-tnazonuaun-2-un, 7-meTuin-5,6-quruaponupposiol 1,2-
alumunazon-7-mi, 1-3TOKCUKApOOHMII-LUKIONPON-2-1JI, 1-aMUHOKapOOHUII-LIUKIIONPOTI-2-11 ,
7-metin-5,6-muruaponuppono [1,2-b][1,2,4]tpua3zon-7-un, 2-MeTOKCUNPOnaH-2-1i, 2-
LMAHOTIPOTMAaH-2-1JI, 3-METHUJIOKCOJIaH- 2-0H-3 -1, okcabuuukiio[3.1.0] rekcan-2-ou-3-uin, 1-
METUJITTHPPONUANH-2-0H-1JI, LUKJIonponui, 1-otun-4,4-mudropnunepun-3- wi, 4,4-
AuTOPIUNIEPUN-3 -1 WIIH 2-METHII- | -OKCOLUKIIONEHT-2-11. B HeKOTOpBIX BapHaHTax
ocymiecTBieHus u3obperenus, R npexncrapaser coboit 2-(Tpuason-2-u)nponas-2-ui, 2-
MUPUMUIUH-2-1pornal-2-wi, N, N-quMeTHiaMuao, 2-MeTUINPONaH-2-1jl, METUJICY Tb(OHHMI,
LIUAHO, 2-THIPOKCUIIPONAH-2-1JI, METUJIKAPOOHII, S-MEeTHIMUPPOTUANH-2-0H-5-11, 1-
(TpHA30J-2-UIT)3THII, 2-METHICYIb(POHMUINPONAH-2-1, S-MeTHII- 1, 3-0kca3o-4-mi) mupa3o-3-
W1, 3-METUJIOKCeTaH-3-1Jl, |-LMaHO-UKJIONPONUI-2-Ul, MUPPOIUANH-2-0H-5-1i, 1,1-nuokco-1,
2-TUA30JUINUH-2-1J1, 7-MeTWI-5,6-nuruaponuppoo| 1,2-aJumunazon-7-umu, 1-3TokcukapOOHUII-
LIUKJIONPOM-2-11, 1-aMHHOKapOOHMIT-HUKIONPON-2-1i1 , 7-MeTHII-5,6-quruaponupposo| 1,2-
b][1,2,4] Tpuazon-7-wmi, 2-MEeTOKCUIPONAaH-2-1JI, 2-[THAHOMPOTAaH-2-1JI, 3-METHUJIOKCOIaH- 2-0H-
3-m1, okcaburmkio [3.1.0] rekcaH-2-0H-3-1J1 UK 1 -METHIIMTUPPOTUIUH-2-OH-HI.

[00100] B HexoTOpBIX BaApUAHTAX OCYIIECTBIeHUs H300peTenus, R! nmpencrasnser coboii
LIMKJIOAJIKUJI, HE3aBUCHMO 3aMEILEHHBIN OTHUM U 00Jiee THAPOKCH, LINAHO WIIA T€TEPOAPUIIOM;
R? npencrasnser coboii atom ranorena unu Ci- gpropankur; R npencrasnser

coboit -N(R')(R'?) unu C1.6 ankokcu; u R* npencrasnsier coboii BOROpox.

[00101] B HexoTOpBIX BapHaHTaX OCYIIECTBICHUS H300PETEHHs], HEKOTOPbIE COSAMHEHUS,
IIpeJCTaBJIEHHbIE B JAHHOM JJOKYMEHTE, SIBJISIFOTCS HEOXKUAaHHO MMPOHUKAIOIMMU B MO3T. B
HEKOTOPBIX BAPHUAHTAX OCYINECTBJICHUS H300PETEHHsI, COSAMHEHUS TOTIOJIHUTEIEHO HMEIOT
coornowmenue ¢ ¢paokca MDRI-MDCK meHee uem uiii paBHOE IPUMEPHO IMATH. B HEKOTOPBIX

BapHAaHTaX OCYIIECTBICHHs H300pETEeHNUs, JaHHbIE COeTMHEeHUs UMEIOT opmyry la mm Ib.
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[00102] B omHOM BapuaHTe OCYIIECTBICHHS H300PETeHUs, IPEIIOKEHO COeTUHEHHE (DOPMYIThI

I, mpencraBnenHoe ¢popmyioii Ib:

HN N N
1
N={ N=
N\N/
HsC CH, b

WM ero (papMaLeBTHUECKH pueMiieMast CoJlb, EHTePUPOBAHHBIN aHAJIOT,
NPOJIEKAPCTBO, CTEPEOU3OMED, UITH CMECh €I0 CTEPEOU30MEPOB, ITe:

R! npencrasnser coboii HeobsA3aTebHO 3aMeIEHHbIH TUKI0ATKUT Wi Ci.6 aIKu,
HeOoOsI3aTeNIbHO 3aMeIeHHbIH raJOreHOM;

R? npencrasnser coboii rajoreH, UaHo, HeOOA3aTeNbHO 3aMelleHH bl C1.6 alTKuJI,
HeoOs3aTebHO 3aMereHHbI Ci.¢ alKeHn1, HeoOs3aTenbHO 3aMelneHHbIH C1.¢ aJKUHUI,
Heo0s3aTeTbHO 3aMEeIEHHbII IUKJIOATIKIII, Heo0s13aTeNbHO 3aMelieHHbIH C1.6 aTKOKCH,
Heo0s3aTeTbHO 3aMEIIEeHHbIH [IUKJIOATKOKCH, Heo0s3aTeNbHO 3aMelneHHbli Ci.6 aIKUITHO,
HeoOs3aTeNnbHO 3aMemenHbli Ci.¢ ankuncyaborun, -C(O)R' um -C(O)NR M) (R?);

R!° npencrasnser coboii Heobs3aTenbHO 3aMereHHbIH Ci-6 aJKHI UM HeoOSI3aTebHO
3amMerneHHbIH Ci.6 AIKOKCH, 1

kaxaeiii R 1 R'? HezaBrCHMO IpecTaBIsIoT cob0it BOXOPOJ, HEOOSI3aTebHO
3amemeHHbIH C1.¢ ATKHII, HeOOA3aTeNIbHO 3aMeIeH bl ruknoankni, wmm R u R1? Bmecte
00pasyroT He00s3aTeNbHO 3aMELICHHYIO FeTePOLIUKIMYECKYIO TPYIIITY .

[00103] B HexoTOpBIX BApHMAHTAX OCYIIECTBIeHUsS H300peTenus, R! npencrasnser coboii
HeoOsI3aTeNTbHO 3aMEIIEHHBIH [IUKIJIOMPOITHIL.

[00104] B HexoTOpBIX BApUAHTAX OCYIIECTBIeHUsS H300peTenus, R! npencrasnser coboii
LIUKJIOTTPOTTHJI.

[00105] B HexoTOpBIX BApHAHTAX OCYIIECTBIeHUs H300peTenus, R! nmpencrasnser coboii
METHJI, HeOOI3aTeIbHO 3aMeIEeHHBI aTOMOM TaJIOreHa.

[00106] B HexoTOpHIX BapuaHTaxX OCyIIeCTBIeHUs H300perenus, R! nmpencrasaser coboii -CDs.
[00107] B HexkoTOpHIX BapuaHTaX OCyIecTBIeHUs u300perenus, R! npencrasnser coboii -CFs.
[00108] B HexoTOpBIX BAPUAHTAX OCYIIECTBIEHUS H300peTenus, R? mpeacrasiser coboii
rajoreH, nuaHo uim Ci.¢ aIKUJ, HEO0OS3aTEIbHO 3aMEIEHHBIN TaJIOr€HOM.

[00109] B HexkoTOpHIX BapUaHTaX OCYILECTBIeHHUs H300peTenus, R? npencrasiser coboii GpoM.

[00110] B HexoTOpHIX BapuaHTaX OCYILECTBIeHUs H300peTenus, R? npencrasnser coboii -CFs.



26

[00111] B HexkOTOpHIX BapUaHTaX OCYILeCTBIeHUs H300peTenus, R1? mpencrasnser coboii
HeoOs13aTenbHO 3amerneHHbIH Cl.6 aTKuI.

[00112] B HekoTOpHIX BapUaHTaX OCyILeCTBIeHUs U300peTenus, R1? mpencrasnser coboii sTu.
[00113] B HexOoTOpBIX BapHaHTaX OCYLIECTBIICHUSI U300PETEHUs, MPEACTABISIET COOOU
HeoOs13aTeNbHO 3aMeIeHHbBIH [UKJIOTIPOITIII WIIM METHII, HEOOs13aTeNIbHO 3aMeI€HHbII aTOMOM
rajiorena;, R? npezncrasnser coboii ragores, nuano umu Ci.¢ ankuil, HeoOs3aTebHO
3aMeleHHblii rajorenom; u R npencrasnser coboii HeoOs3aTenbHO 3ameneH bl C1.6 aTKKI.

[00114] B onHOM BapuaHTe OCYIIECTBICHHS H300PETeHUS, PEIIOKEHO COeAUHEHHE (POPMYIThI

II:
20
N R
P

(R~ AN
II

Wi ero (hapMaLeBTHYECKH TpUeMIieMasi CoJib, NEHTePUPOBAHHBIN aHAJIOT,
MPOJIEKAPCTBO, CTEPEOU3OMED, MITH CMECh €T0 CTEPEOU30OMEPOB, TTe:

R?° nipencrasnsier coboii ranoren, muaHo, Ci.6 ankui, Ci. ragoreHankui, Ci- aJKOKCH,
C1.6 raJOreHaJKOKCH, LIMKJIOAJIKUII, [IUKJIOAJIKOKCH, [IUKIOAIKHIAIKIIL, IIUKJIOATKUIIATKOKCH
um -C(O)R*;

R?! nmpencrasnsier coboii He0OA3aTENBHO 3aMeIeHHbII IUKI0aNKHI, rerepoapui, Ci.
ankokcn, -S-Ci.¢ ankun umn -N(R?*)(R?%);

m paBHo 0, 1, 2, 3 wnu 4,

kaxaelii R?2 HesaBucuMo mpescTasisieT coboii ranoren, nuaHo, Cie ankui, Ciee
rajorenankun, Ci runpokcuanku, Ci.s ankokcuankui, Ci.s muanoankui, Ci.c aMHHOAIKHIL,
Ci-6 ankuscynbhorun, Ci.s alKuiacyibOOHUIANKII, TAKIOATKII, [IMAHOIUKIIOAKIII,
LUKJIOAKUJIANIKUAJ, T€TEPOLMKIIAI, T€TEPOLHMKITUIAIKII, aKUITE€TEPOLMKITHIATIKII, apuII,
ApUITATIKUII, T€TEPOAPIIL, TeTEPOAPHIIANKIII, AJTKHUITeTEPOAPUIIATIKII, T€TEPOAPUITIIUKIIOATKII,
aJIKUITeTepOapUILUKIOANKIN, aMuo, amunoankun umu -C(O)R?®, roe xaxpiii Ci16 ankui, Ci-c
rajorenankun, Cie runpokcuanku, Ci.s ankokcuankui, Ci.s uanoankui, Ci.c aMHHOAIKHIL,
Ci-6 ankuscynbhonun, Ci.s anKuacyibOOHUIANKII, TAKIOATKII, [IMAHOIIUKIIOATKHII,
LUKJTOAKUIAIKUJ, T€TEPOLMKIIAI, T€TEPOIHMKITUIATKII, aIKUITE€TEPOIMKITHIATIKIII, apuII,
ApUITATIKUIL, TETEPOapuIL, TeTEPOAPHIIANKIII, AJKHUIITeTEPOAPUIIATKII, T€TEPOAPUITIIUKIOATKIIT 1

ATKUITCTEPOAPUIIITUKITIOATIKAIT ABJIACTCA HE00s13aTEIBHO 3aMCIICHHBIM, WJIN
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nsa R*? BMecTe ¢ aTOMOM, K KOTOPOMY OHH TIPUCOEIMHEHBI, 00Pa3yOT IUKIOATKUI UK
TeTEPOLMKITII, TI€ KaKIbIH [IMKIIOATKUJI U T€TEPOLIUKIIII SIBJISIETCS HEOOsI3aTeIbHO
3aMeleHHbIM;

R?* npencrasnsier coboii Ci.6 ankun, Ci. ankokcu, -N(R?"), uin reTepolukn, rae
kax bl Ci.6 ankui, Ci.6 aTKOKCH U T€TEPOLIMKIINI SBJISIETCS HEOOsI3aTeIbHO 3aMEIEHHbBIM,

R?* u R? kaxnplil HE3aBUCUMO TMIpeNCTaBIsieT coboii H umm HeoOa3aTe bHO 3aMelleHHbIit
C1-6 ANIKWIT, HIN

R?* u R* BMecTe ¢ aTOMOM, K KOTOPOMY OHH TIPUCOEIMHEHBI, 00Pa3yoT Heo0A3aTeNLHO
3aMelIeHHbIN TeTePOLIMKIIII,

R?® npencrasnsier co6oit Ci.¢ amkun umu rerepouukaun, rae: Cie ankui, Ciee
raJIOreHaJIKWI M FeTePOLMKINI HE3aBICUMO He0Os3aTeNIbHO 3aMeIleHbl OMHUM WK Ooee
3aMeCTHUTEJISIMH, BBIOpAHHBIMHU M3 rajioreHa, uuaHo, ruipokc, Ci¢ aakokcu u Ci.g
aNKUICyJb(poHUINa,

kaxnpiii R’ Hesasucumo npencrasnser coboit H unu Heobs3aTenbHO 3amemmenHblit Ciog
AJKWJT, U

A mipencrasisieT cOOOH reTepOLUKINIBHOE HIIH FeTepOAPUIBHOE KOJIBIIO,
CKOHJICHCHPOBAHHOE C MUPA30JIOM.

[00115] B onHOM BapuaHTe OCYIIECTBICHHS H300pPETeHHUsI, KOO A COOEPIKUT
JIOTIOJIHUTEIbHBIE TETEPOATOMBL. B OZTHOM BapuaHTe OCYIIECTBIEHHS U300PETEHMUS, KOJIBIIO A
COZEPIKUT TOJBKO MOCTHKOBBII aTOM a30Ta COBMECTHO C KOJIBLIOM MMHPA30JIa.

[00116] B onHOM BapuaHTe OCYIIECTBJICHUS H300pETeHUs, IPEIIOKEHO COequHEHHE (DOPMYIThI

IIA:
N y RZO
PNy

HN™ °N” “R?

22 7

(R™)m~L /
N—N
ITA
WK eT0 (papMaLeBTHUECKH MTpUeMIIeMast COJIb, TEHTePUPOBAHHBIIN aHAJIOT,
. R20 21 22

MPOJICKAPCTBO, CTEPEOU3OMED, HJIH CMECh CTEPEOU30MepOB, rae: R, R*' R* u m aBasoTCA
TaKUMHU, KaK ONPEAEIICHO B JAHHOM JOKYMEHTE.
[00117] B onHOM BapuaHTe OCYIIECTBICHHS H300pETeHUs, PEIIOKEHO COeTUHEHHEe (OPMYIThI

1IB:



P

22
(R*)m IIB
WK eT0 (papMaLeBTHUECKU MpUemMIeMast CoJib, IeHTepUPOBAHHBII aHAJIOT,
. R20 21 22
MIPOJIEKAPCTBO, CTEPEOU3OMED, MIIH CMECH CTEPEOn30MepoB, rae: R, R R™ u m aBnsroTcs
TaKUMH, KaK ONPEAEJICHO B JAHHOM JOKYMEHTE.

[00118] B onHOM BapuaHTe OCYIIECTBICHUS M300PETEHUS, PEIIOKEHO COeAUHEHHE (HOPMYIThI

ITA-a;
N y R20
PNy
N

7

/
N—N
22

R ITA-a
WM ero papMaLeBTHIeCKH IprUeMyIeMast COJib, AeHTepUPOBAHHBII aHAJIOT,
. R20 21 22

MPOJIEKAPCTBO, CTEPEOU30OMEP, WIIM CMECh CTEPEeOn30MepoB, rae: R™, R*') R* u m saBsroTCs
TAKUMH, KaK OIpeNeIeHO B JaHHOM JIOKYMEHTE.

[00119] B onHOM BapuaHTe OCYIIECTBJICHUS M300pETeHUs, IPEIIOKEHO CoequHEHHE (HOPMYIThI

ITA-b:
s
N

R22 Kj
R# IIA-b

4
N—

win ero (apMareBTHYECKH MpUeMieMas COJib, IEHTEpUPOBAHHBIN aHAJIOT,
. R20 p21 R22
MIPOJIEKAPCTBO, CTEPEOU3OMED, HJIH CMECh CTEPEOU30MEpOB, rae: R, R“' R* u m aBasoTCA
TaKUMH, KaK OMPEAEICHO B JAHHOM JIOKYMEHTE.
[00120] B HexoTOpHIX BapuaHTaX OCyllecTBIeHUs H300perenus, R? npencrasnser coboii
rajioreH, uuaHo, Ci ankun unu Ci.¢ rajJloreHankul. B HeKOTOpbIX BapuaHTaX OCYLIECTBJIEHUS
20 o
u3o0perenus, R™ npencrasnser codoii Ci.¢ ranoreHankmil. B HEKOTOPBIX BapHaHTax
ocymecTBnenus uzodperenus, R* npencrasnser co6oii Ci. raqoreHanKu.
[00121] B HexkoTOpHIX BapUaHTaX OCyIeCTBIeHUs H300peTenus, R?! npencrasnser coboii

HeoOsA3aTeNbHO 3aMelleH bl muknoankun um -N(R*)(R?°). B HekoTOpbIX BapruaHTax
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ocyecTBIeHus n3obpetenus, R?! mpencrasnser coboil HeoOsA3aTeNbHO 3aMEIEHHBII
mukoankui, Ci.s ankoken uin -N(R**)(R?).

[00122] B HEKOTOpBIX BAPUAHTAX OCYILECTBIEHHUS H300peTenus, R*? He3aBUCUMO MIpeaCTaBseT
coboii ranoren, 1uaHo, Ci-¢ ankuii, Ci-¢ raJIOreHaIKIII,

Ci.6 ruapokcuankui, Ci6 ankokcuankui, Ci. unanoanku, Ci.c aMuHoanku, Ci-g
ankmicyb(onui, Ci.s aTKUICYTb(MOHUITANKIL, TUKIOATKUI, [IUAHOLUKIIOAJIKHIIL,
LUKJIOATIKUJIAJIKHJT, T€TEPOLUKITIIL, TeTePOLIUKIIAIATIKII, aJIKUIITeTePOLMKITUITAIIKUI, apuII,
ApWIAJIKIIL, TeTePOAPIIL, TeTEPOAPHIIAIKIIL, AJIKHITETePOAPUIIANIKII, T€TEPOAPIIITUKIIOATKII,
aJKUATeTePOaPUILIUKIOANKIN, amuo, amunoankun, uii -C(O)R?, rae kaxabiit Cr.6 amxu, Cre
ranoreHaykui, Ci¢ rugpokcuankud, Ci.¢ ankokcuankui, Ci.6 unanoankui, Ci.6 aMUHOATIKUJ,
C1.6 anxmncynbdonni, Ci.6 amKUICyIb(QOHUTAIKII, TUKIOATKII, THAHOLUKIIOAJIKHIIL,
LUKJIOAJTKUJIAJIKIIL, TeTEPOLUKITII, T€TePOLIUKIIMIATKII, aJIKUITeTePOLUKIIHITAIKIIL, apulL,
apWJIAJIKIIL, TeTepOapIL, FeTePOapUIIAIKIIIL, AJIKIITETePOAPUITATIKII, TeTePOaPUIIIIUKIIOATKII U
ANKUJITETEPOAPUITLIUKIIOAJIKIIT SIBJISIETCS] HEO0S3aTEIbHO 3aMELICHHBIM.

[00123] B HexoTOpbIX BapHaHTAX OCYLIECTBIEHHUs u300peTenus, R*? HezaBuCUMO npecTaBseT
coboii rajnioreH, uaHo, Ci.¢ aIKUJI UM T€TEPOAPHIL.

[00124] B HexoTOpbIX BapHaHTAX OCYLIECTBIEHHUs M300peTenus, apa R?? BMecTe ¢ aTOMOM, K
KOTOPOMY OHH MPUCOEAMHEHBI, O0Pa3yIOT LUKJIOATIKIII HIIA T€TEPOLIUKIIUI, T KaXKIbIi
LUKJIOAJIKUJT M TETEPOLIMKITHII SIBJISIETCSI HEO0sI3aTENIbHO 3aMEIeHHbIM. B HEKOTOPBIX BapHaHTAX
OCyIIEeCTBIeHNs H300peTenus, n8a R*? BMecTe ¢ aTOMOM, K KOTOPOMY OHH TIPHCOEINHEHBI,
00pa3yroT reTepOIuKINIL

[00125] B onHOM BapuaHTe OCYIIECTBICHUS H300pETeHNUs, IPEIIOKEHO COequHEHHE (HOPMYIThI

/\i
)\ ~

N
N TII

WK eT0 (papMaLeBTHUECKH MpUeMIIeMast COJlb, IEHTEPUPOBAHHBIIN aHAJIOT,
NPOJIEKAPCTBO, CTEPEOU3OMED HIIM CMECH CTEPEOU3OMEPOB , TAE:

n pasHo O wnn 1,
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R3® npencrasnsier cob6oit ranoren, nuano, Ci.¢ ankun, Ci ragoresankun, Ci- aTKOKCH,
C1-6 TJIOT€HAIKOKCH, [IUKJIOAJIKII, [IUKJIOAJTKOKCH, [IUKJIOATKUIATKIJ, [IUKIOATKUIATIKOKCH
wnu -C(O)R;

R*! npencrasnser coboii Heobs3aTenbHO 3aMerneHHbIH Ci-6 aJIKOKCH, HEOOS3aTENbHO
3aMelIeHHbIH [[UKJIOATKIII, He00sS3aTEIbHO 3aMeIIeHHbIH [[UKJIOAKOKCH, HE00S3aTEIbHO
3amereHHbIN Ci.6 ATKUITHO, HE00sA3aTeNbHO 3aMelrneHHbIN C16 amKUICYIb(pOHNUI UITH -
NR»)R¥);

R3? npencrasnsier coboit BOIOPO, TajloreH, UAHO, HeOOI3aTeNbHO 3aMeleHH bl Ci.6
aNKuJjI, HeoOs3aTeNIbHO 3aMelieHHbIN C1.6 ankeHu, HeoOs3aTenbHO 3aMenieH bl C1.6 aTKUHUI,
HeoOs13aTenbHO 3amerneHHbI Cl.6 raloreHaIKmI, HeoOsi3aTebHO 3amenieHHbIH Ci.6 aTKOKCH,
HeoOs13aTenbHO 3ameleHHbIH Cl.6 TaIOreHATKOKCH, He00s13aTeIbHO 3aMeIEHHbBIN LINKJIOATKHUII,
HeoOsI3aTeNIbHO 3aMeIEeHHbIN TeTePOLMKIIIII, He00s3aTeIbHO 3aMELIeHHBII reTepoapu,
HeoOs13aTenbHO 3amelneHHbIH Ci.6 aJKHITHO, Heo0s3aTeIbHO 3aMelneHHbIH C1.6
ankuncyabdorun, -C(O)R* um -C(O)N(R3?)(R¥);

R3? npencrasnser coboii Ci.6 ankun, Ci. ankoken, -N(R¥)(R*®) unu rerepormkun, roe
kaxblid Ci.6 ankui, Ci.6 aTKOKCH, U T€TEPOLIMKIIIII SIBJISIETCS] HEOOS3aTEIbHO 3aMELICHHBIM;

R3* npencrasnser coboii Heobs3aTenbHO 3aMerneHHbIH Ci-6 aJKHI UM HeoOSI3aTebHO
3amerneHHbIH Ci.6 aTKOKCH;, U

R3% 1 R* kaxblii He3aBHCUMO MpeCTaBseT coOO0ll BOMOPO, HEOOI3aTEIbHO
3amemeHHbIH C1.¢ ATKHII, HeOOA3aTeNIbHO 3aMeIeH bl ruknoankni, wmm R¥ u R smecte
00pa3yroT HEOOSI3aTENbHO 3aMEIEHHYIO T€TEPOLIMKIMYECKYIO TPYIITY.

[00126] B onHOM BapuaHTe OCYIIECTBJICHUS H300pETeHNUs, TPEIIOKEHO COeTuHEHHE (DOPMYIThI

IIIA:
30
N/jR
.
B\:N 1A

WK ero (papManeBTHUECKH MpUeMIeMast CoJib, IEHTEPUPOBAHHBIIN aHAJIOT,
MPOJIEKAPCTBO, CTEPEOU3OMED HITH CMECh CTEPEOHU30MEPOB, TIE:
30 .
R’” mpencrasnsier coboii rajoren, uuano, Ci.¢ ankui, Ci.s ranoreHankui, Ci.¢ aJJKOKCH,
C1-6 raJOreHaJKOKCH, LIMKJIOAJIKUII, [IUKJIOATKOKCH, [TUKJIOATKHIATKIIL, [IUKIOATKUIATKOKCH

um -C(O)R*?;
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R*! npencrasnser coboii Heobs3aTenbHO 3aMelneHHbIH Ci-6 aJIKOKCH, HEOOS3aTENbHO
3aMeIeHHbIH [IUKJIOAJKII, He0Os3aTeIbHO 3aMELIeHHbIH LIUKJIOATKOKCH, He00sI3aTeIbHO
3amerneHHbIN Ci.6 ATKUITHO, HE00sA3aTeNNbHO 3aMerneHHbIN C16 aTKUICYIb(pOHNUI UITH -
NR®)R*);

R3? npencrasnsier coboit BOIOPOJ, TajloreH, UAHO, HeOOI3aTeNbHO 3aMerneH bl Ci.
AJIKWII, HeoOs3aTeNIbHO 3aMeleHHblH C1 anKkeHu, HeoOs13aTenbHO 3aMeleHHbIN C1.6 aIKUHIIL,
HeoOs3aTesbHO 3aMeleHHbI Ci.¢ raloreHankuiI, HeoOs3aTesIbHO 3aMeleH bl Ci.¢ aJTKOKCH,
HeoOs13aTeTbHO 3aMeleHHbIH Ci.¢ raloreHaIKOKCH, He00s3aTeJIbHO 3aMEIeHHbIH LIUKITOAJIKHII,
Heo0s3aTeNTbHO 3aMEIeHHbII reTePOLMKINII, He0O0s3aTeIbHO 3aMEIeHHbIH IeTepoapu,
HeoOs3aTeNbHO 3aMereHHbli Ci.¢ aKUITHO, HeoOs3aTebHO 3amerneHHbI Ci.6
ankuncynbdonun, -C(O)R* um -C(O)N(R*?)(R®);

R3? mpencrasnser coboii Ci.6 ankun, Ci.6 ankoken, -N(R¥)(R?®) unu rerepormkmun, roe
kakabiid Cr6 ankmi, Ci.6 aIKOKCH U TeTEPOLIMKIIIII SIBJISIETCS] HE00S3aTeIbHO 3aMEIeHHbIM,

R* npencrapnsier coboit Heobs3aTebHO 3aMeteHHbIi C1.6 ATKUJI UM HEOOA3aTebHO
3amMereHHbIH Ci.6 AIKOKCH;

R* u R kasnplii He3aBUCHMO NpencTaBiseT coboii Bogopon, Heobs3aTeNbHO 3amemeHHbI Ci
aJIKuJ1, HeoOA3aTeIbHO 3aMelleH bl uknoankua um R*> u R¥ Bmecte obpasyroT
Heo0s13aTeNTbHO 3aMEIIIEHHYIO FeTEPOLMKINYECKYIO TPYIIY.

[00127] B omHOM BapuaHTe OCYIIECTBJICHHS U300pETEHUs, IPEIIOKEHO CoOequHEHHE (DOPMYIThI

I1IB:
30
N R
P

HN™ N7 "R®
72
N_,‘\j R32

Y4

N 111B

WK ero (papManeBTUYECKH MpUeMIeMast CoJib, TeHTePUPOBAHHBII aHAJIOT,
NPOJIEKAPCTBO, CTEPEOU3OMEP HIIH CMECh CTEPEON30MEPOB, THE:

R3® npencrasnsier coboit ranoren, nuano, Ci.¢ ankun, Ci-¢ ragoresankun, Ci- aTKOKCH,
C1-6 TAJIOr€HANKOKCH, LIUKJIOAJKIII, [IUKJIOAJTKOKCH, [IMKJIOATKAIAIKII, [IUKJIOATKHAIIAIKOKCH
uu -C(O)R*?;

R*! npencrasnser coboii Heobs3aTenbHO 3aMelneHHbIH Ci-6 aJIKOKCH, HEOOS3aTENbHO

3aMeIleHHBII MUKJIOAJIKHII, HE00s3aTEILHO 3aMeIIeHHBIN MUKJIOAJIKOKCH, HEO0s13aTEIBLHO
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3amerneHHbI Ci.6 ATKUITHO, HE00s3aTeNIbHO 3aMeIneHHbIN C16 aIKUICYIb(pOHNUI UITH -
NR»)RY);

R3? npencrasnsier coboit BOIOPO, TajloreH, UAHO, HeOOI3aTeNbHO 3aMelneH bl Ci.6
asKu, HeoOs3aTebHO 3aMerneHHbli C1s aTKeHWI, HeoOsI3aTeNbHO 3amerneHHbIH Cl.6 aTKIHHIU,
HeoO0s13aTeNbHO 3amenieH bl C1.6 raoreHaIKuI, HeoOs3aTenbHO 3aMenieHHbIi C1.6 ATKOKCH,
HeoOs13aTeNbHO 3amenieHHbIi C1.6 TaTOreHAIKOKCH, HeO0s3aTeIbHO 3aMELeHHbIH [TMKIIOATKIIL,
HeoO0s13aTeNIbHO 3aMELIeHHBIIH TeTePOLMKIINIL, HeOOs3aTeIbHO 3aMEIIEHHBII reTepOoap,
HeoOs13aTeNbHO 3amenieHHbIi C1.6 ATKUITHO, HeoOs13aTebHO 3amereHHbIi Ci.6
ankuncynbdonun, -C(O)R* um -C(O)N(R?)(R®);

R*? npencrasnster coboii Ci.6 ankun, Ci. ankokcn, -N(R*)(R*®) unu rerepoumknun, rae
kakabiid Cr6 ankmi, Ci.6 aTKOKCH U TeTEPOLIMKIIII SIBJISIETCS] HEO0S3aTeIbHO 3aMEIEHHBIM,

R** npencrasnsier coboii Heobs3aTenbHO 3aMerneHHbIH Ci-6 KU UM HeOOSI3aTebHO
3amenieHHbIH Ci.6 aJTKOKCH, U

R3% 1 R kaxmplii He3aBHCUMO MpeICTaBIsAeT cOOO0l BOTOPO, HEOOA3aTEIbHO
3amemeHHbIH C1.¢ ATKHII, HeOOA3aTeNIbHO 3aMeIeH bl ruknoankui, wim R u R3¢ smecte
00pa3yroT HeoOA3aTEeNbHO 3aMEIIEHHYIO MeTePOLMKINYECKYIO IPYIITY.

[00128] B HexoTOpbIX BapuaHTax OCyliecTBIeHHUs uzobperenus, R*° npencrapiser coboit
raynoreH, uuaHo, Ci.¢ ankui ik Ci.6 rajoreHankuil. B HEKOTOPBIX BApHaHTaX OCYINECTBIIEHHS
uzobperenus, R¥ npencrasnser co6oit C. rasorenankui. B HeKOTOPLIX BapHaHTaxX
ocymecTsnenus uzodperenus, R* npencrasnser co6oit Ci. rasoreHanKu.

[00129] B HexoTOpHIX BapHaHTaX OCyIlecTBIeHUs H300perenus, R3! npencrasnser coboi
Heo0s3aTeNIbHO 3aMelleH bl uknoankun, Ci.s ankokeu umu -N(R*)(R3®). B nekoTopbIx
BapMaHTaxX oCyllecTBIeHus u3obpetenus, R npencrasnser coboil Heobs3aTeNnbHO
3aMelneHHbli nukaoankua i -N(R**)(R¥). B HekoTopbIx BapuaHTax OCyLIECTBIEHHUS
uzobperenus, R3! npencrasnser coboit nuknoankun uiu -N(R*°)(R*®). B HekoTopbIx BapuaHTax
ocymecTBienus uzobperenus, R3! npencrasnser co6oit -N(R*7)(R*®).

[00130] B HexkoTOpHIX BapUaHTAX OCYILIECTBIeHUs H300peTenus, R¥? npencrasnser coboii
Bozpopon, ranored, unaHo, Ci.s ankui, Ci ankenmn, Ci.¢ ankuami, Ci.¢ ranoreHanakui, Ci-g
ankokcH, Ci.¢ raJIOT€HAJTKOKCH, LIMKJIOATKUII, TeTepouukymi, retepoap, Ci¢ ankmiruo, Ci.6
ankuncynbdonun, -C(O)R** umi -C(O)N(R¥?)(R). B HekoTopbIX BapHaHTaX OCYIIECTBICHUS
m3obperenus, R¥ npencrasnser coboii BOMOPOA, ranoreH, IIMaHO, HEOOA3ATEIBLHO 3aMElIEHHBbII
C1.6 ank, HeoOs3aTenbHO 3aMenieHHbIi Ci.s rajJoreHankmI, Heods3aTeapHO 3amerneHHbIi Ci.6
AJIKOKCH MJTH HeoDs13aTeNbHO 3amerneHHbIi Ci.6 raJIoreHaJKOKCH. B HEKOTOPBIX BapHaHTaxX

ocymiecTBIeHus u306peTenus, R* npencrasnser co6oii Bogopon. B HEKOTOPBIX BapuaHTax
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ocymrecTBneHns m3obperenns, R32 npencrasnser coboii raoren. B HeKOTOPBIX BapHaHTax
ocyecTBaeHus u3obperenus, R*? npencrasnser coboil MeTuL.

[00131] B onHOM BapuaHTe OCYIIECTBICHHS H300PETeHUS, IPEIIOKEHO COeTUHEHHE (HOPMYIThI

IVA:
40
xR
P
N

(R*)y IVA

WM ero (papMaLeBTHUECKH IpUeMieMast CoJlb, EHTePUPOBAHHBIN aHAJIOT,
IPOJIEKAPCTBO, CTEPEOU30MED, WIIH CMECh €r0 CTEPEOU30MEPOB, TIe:

W npencrassier coboit O, C(R*)R*") umu N(R*);

R* npeACTaBysieT COOOM rajioreH, [IHaHo, HeoOs13aTeIbHO 3aMerneHHbIN C1.6 aaKuI,
HeoOs3aTebHO 3aMereHHbIH Ci.¢ alKeHn1, HeoOs3aTenbHO 3aMelneHHbIH C1.¢ aJKUHUI,
Heo0s3aTeNTbHO 3aMEeIIEeHHbII IUKJIOATIKIII, Heo0s13aTeNbHO 3aMeeHHbIH C1.6 aTKOKCH,
Heo0sI3aTeNIbHO 3aMEIEeHHbIH LIMKJIOATKOKCH, HeoOs13aTenbHO 3ameneHHbIi Cl.6 aIKUITHO,
HeoOa3aTenbHO 3amemennbiii Ci.6 ankuncyasdonu, -C(O)R* umm -C(O)NRP)R);

R*! npencrasnser coboii Heobs3aTeNbHO 3aMelneHHbIH Ci-6 aJIKOKCH, HEOOSI3aTeNbHO
3aMeIEHHbIN [[UKJIOAJKII, HEOOs3aTeIbHO 3aMEeLeHHbIN LIUKJIOATKOKCH, HE00sI3aTeIbHO
3amenieHHbI Ci.6 ATKUITHO, HE00sA3aTeIbHO 3aMeIneHHbIN C1.6 ATKUICYIb(MOHMUI UITH
-NRY)RY);

R*npencrasnser coboii HeoOA3aTeNbHO 3aMeIleHHbIH HuK1oaikui umu Cl.¢ ATk,
Heo0s3aTeNTbHO 3aMeIEHHbII [aJIOT€HOM,;

R* npencrasnsier coboii BOXOPO UK TAJIOTEH,

R* npencrasnser co6oit H unu C1.3 anku, HeoOsI3aTeabHO 3aMEIeHHbIH MaIOreHOM,;

kaxblii RY HesaBucuMo mpencrasnser coboli raoreH, OKCo MM HEOOA3aTENbHO
3ameleHHbIi C1.3 aJIKIT,

n pasHo 1, 2, 3 wiu 4,

R* u RY nesasucumo npencrapnser coboii H, rajgoren, HeoOA3aTeNbHO 3aMelIeHHbIIt
C1-3 ankui, HeoOsA3aTeIbHO 3aMeIleHHbIH LIUKJIOATKIIT UM Heo0s3aTeIbHO 3aMeleHHbIH
TeTePOLIHKIINT,

R* npencrasnser coboii Heobs3aTenbHO 3aMerneHHbIH Ci-6 aJKHI UM HeoOSI3aTeNbHO

3amerneHHbIN Ci.6 aIKOKCH,, 1
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R* u R xaxnplil HE3aBUCUMO MIPEACTABIAET COOOM BOIOPO, HEOOA3ATENLHO
. = 49 50
3amenneHHbIH Ci.6 aJKUI, He00sA3aTeNIbHO 3aMelleHHbIN IUKIoankui, win R™ u R BMecTe
00pa3yroT He00sA3aTeNbHO 3aMELIEHHYIO MeTEPOLIUMKINYECKYIO TPYIIIY.
[00132] B oxHOM BapuaHTe OCYIIECTBICHHS H300PETeHUS, PEIIOKEHO COeTUHEHHE (POPMYIThI

IVA-a;

HN” "N~ "R*
R42 XN R43
N-N 9
R44
A
(R¥) IVA-a

WK ero apMaLeBTHYeCKU prUeMyIeMast COJib, AeHTePUPOBAHHBII aHAJIOT,
TIPONIEKAPCTBO, CTEPEOU3OMED, MU CMech cTepeousomepos, rae: W, R* R* R* u n spasrotcs
TaKUMH, KaK OIpeNiesIeHO B TAHHOM JIOKYMEHTe, U:

R* npencrapnsier co6oit ranored umu Ci. TajoreHanKu,

R*! mpencrasnser coboii -N(R*)(RY);

R*?npencranser co6oii He0OA3aTENbHO 3aMEIeHHbIH [UKJIONPOIHII

R* npencrasnsier coboii BOXOPO; U

R*® npencrasnsier coboii HeoOA3aTENLHO 3aMeleHHbIH C 1.6 ATKUIL.
[00133] B oxHOM BapuaHTe OCYIIECTBJIEHHS H300pEeTeHUs, COETUHEHHE HE MTPeNCTaBIsieT COO0H
3-(4-((4-uuxnonponui-S-(Tpu TOPMETHI ) TUPUMUAMH-2 - 1T )aMHHO ) -3 -MeTwI- | H-nupazon-1-
W) TTUPOSTUINUH-2-0H, 3-(4-((4-uukionponui-5-(TpudTopMeTH ) IHPUMHINH-2-1JT)aMUHO )-5-
metu- | H-nmupazon-1-wi)-3 -meTunnuponuaud-2-oH, 3-(4-((4-uUuKIonponmi-5-
(TpudTOpMETII ) MIUPUMHUIUH-2-HUJT)aMUHO)-S-MeTmi- | H-nirpa3zon- 1 -1t mupoauanH-2-0H 1ith 3-
(4-((4-mxnonpornui-5-(Tpup TOPMETUIT ) TUPUMHUAUH-2 -1 )aMHHO)-3-MeTuJI- | H-nupazon-1-nm)-

3-METUINUPONIUANH-2-0H UIIU €T0 CTEPEOU3OMED.
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[00134] B omHOM BapuaHTe OCYIIECTBICHHS H300PETeHUS, IPEIIOKEHO COeTUHEHHE (POPMYIThI

IVA-b:
40
e Y
.

R& XN R43
N= 0
44
R W
(R*)y IVA-b

WK ero (hapMaLeBTHUECKU TIPUeMIIeMast COJIb, IEWTePUPOBAHHBIN aHAJIOT,
TIPOJIEKAapCTBO, CTEPEOU30MEp, UM CMeCh cTepeon3omepos, rae: W, R¥ R* R* u n sapusrorcs
TAKUMH, KaK OTpeseieHO B JAHHOM JIOKyMEHTe, H:

R* npencrapnsier co6oit ranored umu Ci. TajoreHaaKu,

R*! npencrasnsier coboit -N(R*)(R*);

R*npencrasnser coboii HeoOs3aTeNbHO 3aMEIeHHbIH UKJIOTPOIIIT,
R* npencrasnser coboii Bogopox; u
R npencrapsier coboit HeobA3aTeNbHO 3amerneH bl C1.6 MK

[00135] B ogHOM BapHaHTe OCYILIECTBIICHHUS H300pETEHHsI, MPEIJIOKEHO COeAMHEHHE (POPMYJTbI

IVB:

40
9

I
R42HN)\N/ R41
43
hre
N_ 3 R
N’ N
R \J

44
R (R45)

7

n IVB

WK ero (papMaLeBTHUECKH pueMieMast CoJb, NEHTePUPOBAHHBIN aHAJIOT,
NPOJIEKAPCTBO, CTEPEOH3OMED, I CMECH €r0 CTEPEOU30MEPOB, TIe:

R* npencrasnsier coboii ranoreH, HaHO, HEOOA3aTeNbHO 3aMereHHbIi C1-6 aTKu,
HeoOs3aTenbHO 3amenneHHbIN Ci.6 aJKeHM, Heo0s3aTeNbHO 3aMerneHHbIH Ci-¢ aTKHHII,
HeoOs13aTeNbHO 3aMEIEHHBIN [IUKIJIOATKIII, He0Os3aTeIbHO 3ameneHHbIi C1.6 aTKOKCH,
Heo0s13aTeNbHO 3aMEIEHHBIN [IUKJIOATKOKCH, Heo0s13aTenbHO 3ameneHHbIi Ci.6 aTKUITHO,
HeoOa3aTenbHO 3amernennbiii Ci.6 ankuncyabponut, -C(O)R* um -C(O)NRP)R);

R*! npencrasnser coboii Heobs3aTeNbHO 3aMelneHHbIH Ci-6 aJIKOKCH, HEOOS3aTENbHO

3aMeIeHHBIH MUKJIOAJIKHII, HE00s3aTEIBLHO 3aMeIIeHHBIN UKJIOAJIKOKCH, HE00s13aTEIBLHO
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3amereHHbIH Ci.6 ATKUITHO, HE00A3aTeNbHO 3aMeIeHHbIN C16 ATKUICYIb(MOHNUIT UITH
-NRY)RY);

R* npencrapser coboii HeoOA3aTENbHO 3aMELIEHHbIH 1MKI0anKun Ui Ci-6 aKu,
Heo0s3aTeNTbHO 3aMeIeHHbII [aJIOT€HOM,;

R* npencrasnsier co6oit BOXOPOA UK TaJIOTeH,;

kax bl R* nezasucumo npencrasnser co6oii H unu Cio3 ankun, HeoOsA3aTeNbHO
3aMENIeHHBIN TaJOTe€HOM;

kaxpiii RY HezaBucuMo mpencrasnser coboli raoreH, OKCO MM HEOOA3aTENbHO
3amelreHHbIi C1.3 aJIKUT,

n pasHo 1, 2, 3 wnu 4,

R* npencrasnsier coboit H, ranoren, Heobs3aTenbHO 3aMerneHHblii Co3 alkui,
Heo0s3aTeNTbHO 3aMEIIeHHbIH [IUKJIOATKIIT UM He00S3aTeNIbHO 3aMEeIeHHbII e TepOLIUKIIIIL,

R* npencrapnsier coboit Heobs3aTeIbHO 3aMereHHbIH C1.6 ATKUJI UK HEOOA3aTebHO
3amenieHHbIH Ci.6 aTKOKCH, U

R* 1 R kaxmplii HE3aBHCUMO MpeICTABIAET COOOI BOTOPO, HEOOI3aTETBHO
3amemeHHbIH C1.¢ ATKHII, HeOOA3aTeNIbHO 3aMelneH bl ruknoankui, wim R*Y u R Bmecte
00pasyroT Heo0s3aTeNbHO 3aMELICHHYIO FeTePOLIUKITHYECKYIO TPYIIIY .

[00136] B omHOM BapuaHTe OCYIIECTBICHUS M300PETEHNUs, IPEIIOKEHO COequHEHHE (HOPMYIThI

IVB'a
/\I
/k ~

HN™ N7 "R#
R42\(S/ R43
R44 N_'<I
R44
(R*) N
\
R4 IVB-a

WITH er0 (hapMalleBTHUECKU TIPHEMIIEMAst COJIb, IEUTEPUPOBAHHBIN aHAJIOT,
TIPOJIEKAPCTBO, CTEPEOH30MED, TN CMeCh cTepeon3omepos , Tae: R¥, R* R* R* un
ABJIAIOTCA TAKUMH, KaK OMPEACIICHO B JAHHOM NOKYMEHTE, U.

R* npencrasnsier coboii ranoren uiu Ci-6 rajoreHanku;

R*! npencrasnsier coboit -N(R*)(R>);

R* npencrapaser coboil HEOOA3aTENbHO 3aMELIEHHBIH UK IOMPOIIII,
R* npencrasnsier coboii BOXOPOX; U

R’ npencrasnsier coboii HeobA3aTENbHO 3aMeleHHbIH C1.6 ATKUIL.
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[00137] B omHOM BapuaHTe OCYIIECTBJICHHS H300pETeHUs, COSTUHEHHIE He MPENCTaBisieT COO0H
5-(4-(4-(3TunamMuHO)-5-(Tprd TOPMETIN ) TUPUMHUINH-2-UITAMUHO)-5-MeTni- | H-upazon- 1 -mm)-
I-meTunmunepunuH-2-oH, S-(4-(4-(3THIaMHHO)-S5-(TPUPTOPMETHI) TUPUMHIUH-2-IIAMHHO )-3 -
metui- 1 H-nupazon-1-mn)-1-merunmunepunus-2-o, S-(3-metnin-4-(4-(MeTniaMuHo)-5-
(Tpudrop-5-(5-mernn-4-(4-(MeTnnaMuHo)-5-(TpuTOPMETHIT) TUPUMUINH-2-UIaMUHO)- 1 H-
NMPa30oJI- 1 -1 IUne puanH-2-0HMETII) TUPUMHUINH-2-IIaMHUHO ) - | H-niupazon- 1 -un) nunepuus-
2-oH, N4-51un-N2-[5-merun-1-((S)-1-oxceran-3-un-nunepuaus-3-un)- 1 H-nupazon-4-un]-5-
TpudTOpMETHI-NTUPUMHUANH-2,4-1namMuH, N4-3Tun-N2-[3- merun-1-((S)-1-okceTan-3-mi-
nunepunuH-3-un)- | H- mupazon-4-un]-S-rpudropmernn-nupumuans-2,4-nuamut, N4-3tun-N2-
[S-meTun-1-((S)-1-merun-nunepunun-3-uin)- 1 H-nupazon-4-uin]-S-rpudropMeTun-nupuMuIH-
2,4-nuamuH wim N4->tuin-N2-[3-metui-1-((S)-1-merun-nunepunus-3-mn)- 1 H-nupaszon-4-mn|-5-
TpUPTOPMETUI-NTUPUMUANH-2,4-THAMUH WJIN €T0 CTEPEOU30MED.

[00138] B ogHOM BapuaHTe OCYILECTBIICHHUS H300pETEHN s, COSAMHEHUE HE TIPEAICTABISIET COOOH
5-(4-((4-uuxnonponmi-S-(TpudTopMeTHI ) IUPUMUANH-2- 1T )aMUHO)-3-MeTni- | H-nupason-1-
win)-1-aTunnunepuaus-2-oH, S-(4-((4-uuknonponui-S-(TpuTOpMETHI ) TUPUMHITH-2-
WIT)aMUHO)-3-MeTii- | H-nupazon-1-ui)- 1 -sTunmunepuans-2-o, 5-(4-((4-muxnonponui-5-
(TpudTopMeTHI ) TUPUMHUINH-2-UJT)aMUHO)-3-MeTi- | H-niupa3zon- 1-wun)- 1 -merunnunepuiny-2-
OH, 5-(4-((4-umknonponui-S-(TpUGTOPMETHIT ) TUPUMUAUH-2-HJT)aMUHO)-5-MeTu- | H-nupason-
1-un)-1-sTunnunepunun-2-ox, N-(5-xnop-1-(4,4-nudrop-1-(okceran-3-uin)nunepuanH-3-mn)-

1 H-ntupazon-4-m)-4-uukinonponui-5-(Tpud TopMeTHn ) IupuMHINH-2-aMUH 1ita S-(4-((4-

LUK JIONPONUI-S-(TPUPTOPMETHIT ) TUPUMHUIHH-2-HJT)aMHHO)-5-MeTu- | H-nupason-1-mm)-1-
STHIIMUIEPUANH-2-0H, 5-(4-((4-uuknonponui-S-(TpudTOpMeTHI ) THPUMHUIUH-2-H1JT)aAMUHO)-5-
metui- 1 H-nmupason-1-mn)-1-MeTuinunepuanH-2-0H WIH €r0 CTEPEOU30MeED.

[00139] B oxHOM BapuaHTe OCYIIECTBJICHHS H300pEeTeHNUs, IPEIIOKEHO COeTuHEHHE (DOPMYIThI

IVB-b:
N N R40
Mo

HN™ "N~ “R#
R \"X—R*
N_
R%# N—R®
R4 \-/
R¥)n  VBb

WITH er0 (hapMalleBTHUECKU TIPUEMIIEMast COJIb, IEWTePUPOBAHHBIN aHAJIOT,
TIPOJIEKAapCTBO, CTEPEOH30MEp, TN CMech cTepeonzomepos, rae: R¥ R* R* R* u n aensrotes

TaAKNMH, KaK ONPEACICHO B JTaHHOM JOKYMCHTEC, U
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R* npencrasnsier coboii ranoren uiu Ci-6 rajoreHanku;
R*! npencrasnsier coboit -N(R*)(R>);
R* npencrapaser coboil He0OA3aTENbHO 3aMELIEHHBII UK IOMPOIIHI,
R* npencrasnsier coboii BOROPOA; U
50 6ol 6 >
R npencrapisier coboit HeoOsA3aTeNbHO 3aMereHHbIH C1.6 ATKHIIL
[00140] B onHOM BapuaHTe OCYIIECTBICHHS H300PETEHUS, IPEIIOKEHO COeAUHEHHE (OPMYIThI

V:

W ero (papMaleBTUUECKH TIPUEMIEMast COJlb, AeiTepUpOBaHHbIN aHAJIOT,
MPOJIEKAPCTBO, CTEPEOM3OMED, UITH CMECH €TI0 CTEPEOM3OMEPOB, TTI€:

R npeAcTaBisieT COOOM rajioreH, [HaHo, HeoOs13aTeNIbHO 3aMerneHHbIN C1.6 aaKuI,
Heo0s3aTeNbHO 3aMelleHHbll Cl.6 alKeHW, HeoOa3aTeNbHO 3aMelneH bl Ci.6 aTKHMHUI,
Heo0s3aTebHO 3aMEIEHHbIN IUKI0AIKUI, Heo0A3aTeIbHO 3amMeneHHbIH C1.6 aTKOKCH,
Heo0s3aTebHO 3aMEIEHHbIN IUKI0AIKOKCH, He00s3aTebHO 3aMeIleHH bl Ci.6 alKUITHO,
HeoOa3aTeNnbHO 3amemenHblii Ci.6 ankuncyasdonu, -C(O)R® um -C(O)NRS)R);

R®! npencrasnser coboii Heobs3aTeNbHO 3aMerneHHbIH Ci-6 aJIKOKCH, HEOOSI3aTeNbHO
3aMeIeHHbIH LUKIOANKII, HeOOI3aTebHO 3aMEIeHHbIH IUKI0ATKOKCH, He00A3aTeIbHO
3amerieHHbIH Ci.6 ATKUITHO, HE00sA3aTeNIbHO 3aMeIneHHbIN C1.6 ATKUICYTIb(MOHMI UITH
NR*)R™);

R%? npencrasnsier coboii BOXOPO MK TAJIOTEH,

R®® npencrasnsier coboit BOIOPOJ, TaloreH, IUAHO, HEOOA3aTeNbHO 3aMerneH bl Ci.6
aJIKIJI, HeoOA3aTeIbHO 3aMelleHHbIi C1.6 aKeHUN, HeoOA3aTeNbHO 3aMelleHHbIH C 1.6 ATKUHUL,
He00A3aTebHO 3aMEIeHHbIH IUKIOATKII, He0OI3aTeIbHO 3aMeIeHHbIH reTepOLHKIII,
Heo0A3aTebHO 3aMEIeHHbIH reTepoapul, HeoOa3aTeIbHO 3aMeleHHbIH Cl.¢ ATKUITHO,
Heoba3aTeNnbHO 3amernennblii Ci.6 ankuncyasonu, -C(O)R® umum -C(O)NR*)R);

kaxaeiii R nesaBucumo npescrasiser coboii HeoOa3aTeNbHO 3aMelleHHbIi Cl.¢ aTKuUI
HJIH HeOoOsI3aTeNbHO 3aMerneH bl Ci.6 aJKOKCH; 1

R 1 R® kasmblii He3aBHCUMO MpeJCTaBseT cOOO0l BOMOPO, HEOOS3aTENbHO
3amemteHHbIH Ci.¢ KT, He0OA3aTeNIbHO 3aMeIIeH bl rmknoankn, um R% u R smecte

00pa3yroT HEOOs3aTENBHO 3aMELICHHYIO MeTEPOLIUMKINYECKYIO TPYIIIY.
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[00141] B omHOM BapuaHTe OCYIIECTBJICHHS H300pETeHUs, COSTUHEHHIE He MPENCTaBisieT COO0H
N2-(3-muknonponui-1-merwn- | H-nupazon-4-wmn)-N4-metun-5-(Tpud ropMe T ) IupUMHUI U H-
2,4-muamun, N2-(5-unknonponui-1-merni- 1 H-nupazon-4-mm)-N4-metun-5-
(Tpudropmermn)mupuMuIuH-2,4-nuamuH, 1-(3-mmxnonponui-4-(4-(MeTUIAMIHO)-5-
(TpudTopMeTHI) MIMPUMHUINH-2-UIaMUHO)- | H-tmpaszon-1-wmn)-2-metunpropan-2-om, 1-(3-
LUKJIonponui-4-(4-(3TunaMuHo)-5-(Tpud ropMeTHT) TUpUMHUANH-2-n1aMuHo )- | H-niupason-1-
wi)-2-MeTuipropan-2-o, 2-(3-uuknonponui-4-(4-(MEeTHIaMHIHO)-5-

(TpudropmMeTHI) MIMPUMHUINH-2-UIaMUHO)- | H-tupaszon-1-muin)-2-MeTunnponaHHuTpuI uiam 2-[4-
(5-x710p-4-METOKCU-TTMPUMHIANH-2-UIAMUHO)-3-IIUKJIOTPOIUJI- TUPa30JI- 1-1i]-2-MeTu-
NPOTTMOHUTPIII UJTH €0 CTEPEOU3OMED.

[00142] B oxHOM BapuaHTe OCYIIECTBICHUS M300PETEeHNUS, IPEIIOKEHO COSANHEHHE,
npownrocTpupoBanHoe B Tabmuue 1A niam ero ¢papmManeBTHYECKH pUeMIIeMasi COJIb,

AefTepUpOBAHHBII AHAJIOT, IPOJIEKAPCTBO, CTEPEOU30OMEp HIIM CMECh CTEPEOH30MEPOB.
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[00143] B HexkOTOpBIX BapHaHTaX OCYLIECTBJICHUSI JAHHOTO N300pETEHNs, MPeaIaraeTcs

coenuHenue u3 Tabnuus! 1B mnm ero ¢papmareBTHUECKH pUEMIIEMast COJIb, MPOJIEKAPCTBO,

TayTOMED, CTEPEONIOMEP NI CMECH CTEPEONU3OMEPOB!
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[00144] B ogHOM BapHaHTe OCYIIECTBIICHHUS H300PETEHMHsI, COSAMHEHUE MOXKET ObITh BEIOPAHO
u3 coenuHeHni Tabmubl 1A. Takke B pacKpbITHE BKIFOUYEHBI (PApMAIeBTUYECKH MTPHEMIIEMbIE
COJIH, IPOJIEKAPCTBA, CTEPEOU3OMEPBI UIIH CMECH CTEPEOU30MEPOB. B HEKOTOPBIX BapuaHTax
OCYILIECTBIICHHs U300PETEeHNS, IPENIIOKEeHbI coenuHeHns u3 Ta0nuubl 1 A 11 npuMeHeHNs B
OINMCAHHBIX B TAHHOM JOKYMEHTE CIIocobax.

[00145] B omHOM BapuaHTe OCYIIECTBICHHS H300pETeHUsI, COSUHEHE MOKET OBITh BEIOPAHO
u3 coenunennit Tabmusl 1B. Takke B packpbITHE BKIIOUEHBI (hapMaLleBTHUECKH MPHEMIIEMbIE

COJIM, POJIEKAPCTBA, CTEPEON30MEPBI I CMECh CTEPEOH30MEPOB. B HEKOTOPBIX BapHaHTax
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OCYIIECTBJICHUS H300peTeHUsI, TPEJIOKeHbI coequHenust u3 Tadmumel 1B nist npuMeHeHus B

OMUCAHHBIX B JTaHHOM JOKYMCHTC criocobax.

[00146] KonkpeTHbIE CTEpeOn30MEPHI BKIIOUAIOT cieayromue u3 Tadmmier 2A u Tabnumer 2B.
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WK eT0 (papMaLieBTHUECKU MpUeMIeMast CoJlb, IeHTepHUPOBAHHbIIN aHAJIOT,

NpoJICKapCTBO, CTEPECON3OMED UJIM CMECH CTEPCOU3OMEPOB.
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Crpykrypa

Ctpykrypa

Crtpykrypa




WK ero (papMaLeBTHUECKH pueMIIeMast COJb, NEHTePUPOBAHHBIN aHAJIOT,
NPOJIEKAPCTBO, CTEPEOU3OMEP HIIM CMECh CTEPEOH30MEPOB.
[00147] B ogHOM BapMaHTe OCYILNECTBIICHHUS H300PETEHHsI, COEAMHEHUE MOXKET ObITh BEIOPAHO
u3 coenuHennit Tabmubl 2A. Takke B paCKpbITHE BKIOYEHBI (PApMAIEBTUYIECKH ITPHEMIIEMbIE
COJIH, TIPOJIEKAPCTBA, CTEPEON30MEPHI HIIH CMECh CTepeon30oMepoB. B ogHOM BapuanTe
OCYIIECTBJICHHS N300pPETeHHsI, COSIUHEHNE MOXKET ObITh BBIOpaHO U3 coenuHeHui Tabmuier 2B,
Taxoke B pacKpbITHE BKIIIOYEHBI (DapMaLleBTUUECKH IPUEMIIEMbIE COJIH, IEHTEPUPOBAHHbBIE
aHaJIOTH, MPOJIEKAPCTBA, CTEPEON30MEPHI WIIH CMECh CTEPEON30MEPOB. B HEKOTOPBIX BapuaHTax
OCYLIECTBIIEHUS U300PETEHNUS, IPEIIOKEHbI coeuHeHNs n3 Ta0muibl 2A 11 npUMeHeHUs B
OINMCAHHBIX B IAHHOM JIOKYMEHTe criocobax. B HEKOTOPBIX BapUaHTax OCYIIECTBICHUS
n300peTeHus, MpeaiosKeHbl coenuHenus u3 Tabmuiel 2B s npiMeHeHUs B ONIMCAHHBIX B
JAHHOM JOKYMEHTE CIIoc00ax.

3. Cnoco0blI 1e4eHust 1 IPUMEeHeHHe

[00148] «JIeuenue» mpencrassieT COOON MOAXOM AJIS TIOTYYEHHSI TOJIE3HBIX HITH JKETAEMbIX
pe3yJbTATOB, BKIIOYasl KIMHUYECKHE pe3ybTaThl. [loe3Hble UK skenaemMble KIMHUYECKHe
pe3yJIbTaThl MOTYT BKJIFOUAThH OHO WK OoJiee U3 CIASAYIOLINX: a) UHIMONpOBaHue 3a001eBaHus
WIN COCTOSIHUS (HATIPUMEDP, YMEHbIIEHHE OTHOTO Wi 00Jiee CUMITTOMOB, BbI3BAHHBIX
3a00JIeBaHNEM UJIM COCTOSIHUEM, W/HJIM YMEHbIIEHUE CTENEeHU 3a00JI€BaHUS HIIU COCTOSIHUS ), b)
3aMeJIeHUe UM OCTAHOBKA Pa3BUTHSI OHOTO WM 00JIee KIMHUYECKHX CHMITTOMOB, CBSI3aHHBIX
¢ 3a00JIeBaHIEM UJTH COCTOSIHUEM (HampumMep, crabunusanvsi 3a001eBaHusI U COCTOSTHUS,
NPEAOTBPALICHNE WU 3aMeJJICHNE YXYALICHHUS WIA IPOrPeCCUPOBAHUS 3a00I€BAaHHS UITH
COCTOSIHUS, W/WJIH TIPENOTBPALICHUE WIN 3aMeIJICHHE PACIIPOCTPAHEHUS (HAapUMep, METacTas)
3a00IeBaHMsI MJIH COCTOSTHUSA ), /WK ¢) oOJjierdyeHue 3a00eBaHus, TO €CTh PErpeccust
KJIMHUYECKHX CHMIITTOMOB (HATIPUMeEp, YIIyULIeHUEe COCTOSIHUS O0JIe3HH, obecreueHune
YaCTUYHOM WJIM MOJTHON peMHUCCHUU OOJIE3HU WIIM COCTOSTHUS, TTOBBIIEHUE 3 eKTa Ipyroro
JIEKapCTBEHHOTO CPECTBA, 3a7ePrKKa MPOrPECCHPOBAHNUs 3a00I€BaHUS, MTOBBIIIAST KAYECTBO
JKU3HU W/WJIHA YBETNIUBAsT BbDKUBAEMOCTb.
[00149] «IIpenoTBpaineHue» o3Ha4aeT J0O0E TedeHne 3a00IeBaHMSI HITH COCTOSIHHSI, KOTOPOE
HE MMPUBOINT K MOSBICHHUIO KIIMHIYECKUX CUMIITOMOB 3a00JI€BAHUS FITH COCTOSTHHSI.
CoenuHeHUs1 MOTYT, B HEKOTOPBIX BAPUAHTAX OCYLIECTBICHUS JAHHOTO NU300pETEHus, ObITh
BBEZICHBI CYOBEKTY (BKIJIFOUAs UEIOBEKA), KOTOPBIH MMOIBEPTaeTCst PUCKY HIIH HUMEET CEMEIHBIN
aHaMHe3 3a00JIeBaHUs WJIN COCTOSTHUSI.
[00150] «CyOBeKT» OTHOCUTCS K JKHBOTHBIM, HAIIPUMEP MIICKOIUTAIOLIEMY (BKITFOUas
YeJIOBEKa), KOTOPbIH ObUT Wi OyaeT 0OBeKTOM JieueHus1, HAOTFOASHHSI WJTH SKCTIEPUMEHTA.

CHOCO6I:;I, ONMHCAHHBIC B JTAHHOM JOKYMECHTEC, MOT'YT OBITh ITOJIE3HBI npu JICUCHUU YCJIOBCKA
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W/ BETEPUHAPHBIX MPUMEHEHHSAX. B HEKOTOPBIX BapUaHTaX OCYIIECTBICHUS JAHHOTO
u3obpereHus, cyObeKT mpencTasisier cod0ol MilekonuTaromero. B oqHoM BapuaHTte
OCYIIECTBIICHHS N300peTeHHs, CyOBEKT MpeacTaBisieT COO0H ueIoBeka.

[00151] Tepmun «repaneBTudecku 3P PEKTUBHOE KOTUIECTBOY» WIH «3(P(HEKTUBHOE
KOJINYECTBOY» OIMMCAHHOTO B JAHHOM JOKYMEHTE COEAMHEHUS HIIH €ro (papMarieBTUIECKH
npuemsiemMasi Cob, JeNTeprUpOBaHHbII aHAJIOT, TAYyTOMED, CTEPEON30MEDP, CMECH
CTEpEeOU30MEPOB, NMPOJEKAPCTBO UM JEHTEpUPOBAHHBIN aHAJIOT O3HAYAET KOJIUYECTBO,
JOCTaTOYHOE ISl JIEYEHUs] IPU BBEACHUHU CYOBEKTY, UTOOBI OOECTIEUUTh TEPANIEBTHUECKOE
NPEeUMYIIECTBO, TAKOE KaK yJIy4llIeHHe CUMIITOMOB MJIU 3aMeAJIEHHE IPOrPeCCUpOBaHUs
3abonesanus. Hampumep, repaneBtidecku 3(HEKTHBHOE KOJMUYECTBO MOXKET OBbITh
KOJINYECTBOM, 1OCTATOYHBIM JJIs1 YMEHBLIEHUs CUMITTOMA 3a00JI€BaHUS WIIH COCTOSTHUS, KaK
OIHMCAaHO B JaHHOM JI0KyMeHTe. TepaneBTudeck 3¢ (HEeKTHBHOE KOJIUIECTBO MOXKET
BapbUPOBATHCS B 3aBHCUMOCTH OT CyOBeKTa 1 3a00J1€BaHMs1, HIIH COCTOSHUSA, TIOIBEPraeMOro
JIEYSHUIO, OT MACChl M BO3PACTa CyOBEKTa, OT TSHKECTH 3a00JI€BaHMS MITH COCTOSIHUS, U OT
crniocoba BBEEHUS, KOTOPOE MOJKET OBbITh JIETKO ONPENIeNIeHO CIIELHATICTOM JAHHOTO YPOBHSI
TEXHUKH.

[00152] CrniocoObl, OnMCaHHBIE B JTAHHOM JIOKYMEHTE, MOTYT ObITh IPUMEHEHBI K KJIETOUHOU
TIOTYJISILIUY i1 VIVO WU ex Vivo. «[n vivoy 03Ha4yaeT BHYTPH KMBOT'O HHANBUAYYMA, KaK BHYTPH
JKHBOTHOT'O, TaK U Y€JIOBEKa. B ’TOM KOHTEKCTE OMUCAHHBIE B JAHHOM JOKYMEHTE CIIOCOOBI
MOTYT T€paneBTUYECKU MPUMEHATCA K UHIUBUAYYMY. «FX Vivo» O3Ha4aeT BHE KUBOTO
uHAuBUIyyMa. [IprMeps! KJI€TOYHOM MOMYJISILUKI eX Vivo BKIIIOYAIOT i71 Vilro KJI€TOUHbIE
KYJBTYpbI H OHOJOrHYecKre 00pa3iibl, BKIOYask 0Opa3Lbl )KHUIKOCTH I TKAHH, TIOJYYEHHBIE OT
UHIUBUAYYMOB. Takue oOpasibl MOryT ObITh MOJYYEHbI CIOCOOAMH, XOPOLIO H3BECTHBIMH B
IaHHOM 0OnacTy TeXHUKH. [IpuMepbl OMOIOrHUeCKUX KUIKOCTEH BKIFOYAIOT KPOBb,
CIIMHHOMO3IOBYIO JKMJIKOCTh, MOYY U CJIIOHY. B 3TOM KOHTEKCTE OnucaHHble B JAHHOM
JOKYMEHTE COeMHEHUS] U KOMITO3ULIUU MOKHO MTPUMEHSITD JUIsl Pa3JIMUHbIX LeJlel, BKIIIovas
TepareBTHYECKHEe U dKCIIepUMeHTallbHble 1enu. Harnpumep, coequHeHs1 1 KOMITO3ULUY,
ONHCaHHBIE B JAHHOM JOKYMEHTE, MOXXHO IPUMEHSITD €X Vivo JUis ONpeeseHNs] ONTUMAJIbHOTO
rpadyka W/uiaHM JO3MPOBAHUS BBEIEHHUS COSNMHEHHS M0 HACTOSIIEMY N300PETEHHUIO ISt
JAHHOTO IOKA3aTessl, TUIA KJIETKH, UHANBHAYYMa U Ipyrux napamerpos. Madopmarus,
MOJIyUeHHAas! U3 TAKOTO MPUMEHEHUs], MOXKET UCIIONIb30BaThCS Il SKCIIEPUMEHTAJIbHBIX Lienei
WIN B KJIIMHUKE AJI YCTaHOBJIEHUsI IPOTOKOJIOB /JIS JIeUeHUs i1 vivo. Jlpyroe npuMeHeHne ex
ViVo, IIJIs1 KOTOPOTO MOTYT OBbITh MPUTOAHBI COEANMHEHHS] U KOMITO3ULINH, OTTMCAHHBIE B JAHHOM
JIOKYMEHTE, ONMCAHbI HI)KE WJIM CTAHYT OYEBUIHBIMHU /IS CIIELIUAIMCTOB B JAHHOW O0JIacTH

TEXHUKH. Bbl6paHHble COCAUHCHHSA MOTYT OBITD JAOMOJIHUTEJIIbHO OXapPaKTECPU30BAHDbI IJIA
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u3y4deHHs Oe30MacHON M MIEPEHOCHMON TO3UPOBKH JUISI YEJIOBEKA WIIH CYOBEKTOB, HE
OTHOCSILINXCS K UeoBeKy. Takue CBOMCTBA MOTYT ObITh UCCIIEOBAHBI C UCIIOJIb30BAHUEM
cItoco00B, OOLIEN3BECTHRIX CIELUAINCTAM B JaHHOMW 00IaCTH TEXHUKU.

[00153] LRRK2 npuHuMaeT ydyacTue B IEPEXOAE OT JETKUX KOTHUTUBHBIX HAPYLICHUH K
Oosesnu AnbureiiMepa; JeBogona-uHaAynupoBanHoi nuckunesnn (Hurley et al., Eur. J,
Neurosci., Vol. 26, 2007, 171-177); napymenusim LITHC, cBsizaHHBIX ¢ iposudeparnuei u
MHUTrpanyeil HeHpONpOreHUTOPHBIX KJIETOK, U perynupoBanue akTuBHOCTH LRRK?2 mosker ObITh
NOJIE3HBIM JJIs1 YIIYUIIEHUSI HEBPOJIOTHUECKUX PE3YJIBTATOB MOCIIE UIIEMUYECKOTO TIOBPEKACHHUS
U cTuMyJMpoBaHus BocctaHoieHus pynkuuu [ITHC nocne nospeskneHns HEMpOHOB, TAKOTO Kak
UIIEMUYECKUI UHCYJIBT, YePEITHO-MO3r0Basi TpaBMa MJIH MTOBPEXAEHUE CTUHHOIO MO3ra
(Milosevic et al., Neurodegen., Vol. 4, 2009, 25; cm. Zhang et al., J. Neurosci. Res. Vol. 88,
2010, 3275-3281); bone3uu ITapkuHcoHa, Oone3Hu AJbLreiimepa, pacCestHHOTO CKJIepo3a u
unayuuposanHoit BUY nementu (cm. Milosevic et al., Mol. Neurodegen., Vol. 4, 2009, 25);
paka rnouex, MOJIOUHOM KeNe3bl, MPEACTATENbHON Kee3bl (HarpuMep, COJUIHON OIyXOJIH),
paka KpOBH U JIETKHX, OCTPOTO MUENIOUAHOTO Jetiko3a (OMJI); numdomsl u jneiikemuu (cMm. Ray
et al., J. Immunolo., Vol. 230, 2011, 109); muoxxectBennoit muenomsl (Chapman et al., Nature,
Vol. 471, 2011, 467-472) nanuyuisipHOTO paka Mo4ek U THPEOKAPLIMHOMbI;, MHOKECTBEHHOMN
mueniombl (Chapman et al., Nature, Vol. 471, 2011, 467-472); 60€3H1 UMMYHHOI CUCTEMBI,
BKJIFOYAsl PEBMATOUIHbBIN apTPUT, ayTOUMMYHHYEO T€MOJIUTUYECKYIO AHEMHIO CHCTEMHOM
KPACHOW BOJTYAHKH, UCTHHHYIO SPUTPOLIUTAPHYIO aIIa3ui0, HIUOMATHYECKYIO
TpoMOouuroneHudeckyro nypnypy (ITP), cunapom DBaHca, BaCKyJIUT, OyJijIe3HbIE BOCTIAIEHUS
KOXH, caxapHbiii quader 1-ro tuna, cuaapom Illerpena, 6one3nb JlenpBrKa U BOCTIATUTEIbHbBIE
muonarnu (Nakamura et al.,, DNA Res. Vol. 13(4), 2006, 169-183; cm. Engeletal., Pharmacol.
Rev. Vol. 63, 2011, 127-156; Homametal., J. Clin. Neuromuscular Disease, Vol. 12, 2010, 91-
102); aHKHJIO3UPYIOLIETO CIoHaMIoapTpuTa u nHpekun npokassl (DAnoyetal., PLoSGenetics,
Vol. 6(12), 2010, e1001195, 1-5; cm., Zhangetal ., N. Eng. J. Med. Vol. 361, 2009, 2609-2618);
anba-cunykinenHonatun, Taynatuu (cm. Lietal., 2010 Neurodegen. Dis. Vol. 7, 2010, 265-271);,
oonesnu [ome (cm., Westbroeketal., Trends. Mol. Med. Vol. 17, 2011, 485-493); Taynatuu,
xapakrepusyroomuecs runeppochopunrpoBannem Tay-0enka, Takol Kak 3aboneBaHue ¢
aprupoduIbHBIMU 3epHaMu, Oonie3nu [Tuka, KopTUKOOa3aTbHON TereHepaliny,
MPOTPECCUPYIOIIETO CYMPAHYKJICAPHOTO NMapajjnya 1 YHACIEIOBAHHON JOOHO-BHCOYHAS
JeMEeHLINH U TAPKUHCOHU3MA, CBSI3aHHBIX ¢ XpoMmocomoii 17 (em., Goedert, M and Jakes, R,
Biochemica et Biophysica Acta, Vol. 1739, 2005, 240-250); 3aboseBaHuii, XapaKTepU3YFOIIHX CSI
YMEHBIIIEHUEM YPOBHEH TOMaMIHA, TAKUX KaK CUMIITOMBI OTMEHBI/ PEIIUINBbIL, CBSI3AHHBIE C

HApKOTUYECKOU 3aBUCHUMOCTHIO (cM. Rothman et al., og. Brain Res., Vol. 172, 2008, 385);,
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MUKPOTJIHAJIBHBIX MPOBOCTAUTENBbHBIX peakiuii (cM. Moehle et al., J. Neuroscience, Vol. 32,
2012, 1602-1611), marorene3a 6onesan Kpona (cm. Barrett et al., Nature Genetics, Vol. 40,
2008, 955-962); u 6okoBoro amuorpodudeckoro ckieposa (BAC).

[00154] TIpennonaraercs, 4to noBbieHHass akTUBHOCTE LRRK2 MoxkeT ObITh XapakTepHOit
st BAC. 3naunTensHo nossieHHble ypoBHH MPHK LRRK?2 Habmonanuce B pudpobnacrax
naiieHToB ¢ 6ose3npr0 Humanna-I1uka tuna C (NPC), uTo yka3piBaeT Ha aHOMAJIbHYIO
¢ynkunto LRRK2, koTopast MOXKeT UrpaTh pojib B IM30COMAIIBHBIX PACCTPOMCTBAX.

[00155] B npyrom acnekre HacTosimee n300peTeHNne OTHOCUTCS K CIIOCOOY JIeueHust
3a00J1€BaHMsI WJIM COCTOSIHHUS, ONOCPEOBAHHOTO MO MeHbInel Mepe yactnaHo LRRK2. B
YaCTHOCTH, B JAHHOM H300pPETEHNH MPENCTaBIEHbI CIIOCOOBI MPOPUIAKTUKN HIIH JIEYEHUS
paccTporicTsa, cBsazaHHOro ¢ LRRK?2 y munexonuraromero, BKJIIOYAOIKE CTAAUI0 BBEICHUS
YKa3aHHOMY MJIEKOITUTAIOIIEMY TepaneBTUIeCKH 3(P(EKTUBHOIO KOJIUYECTBA COENUHEHHS U3
Tabnuubt 1A nan Tabmuuet 1B, win TepaneBTHUECKOTO CPEACTBa MO AAHHOMY H300peTeHH0. B
HEKOTOPBIX BAPHAHTAX OCYIIECTBIICHUS TAHHOTO N300peTeHus, 3a001eBaHie WIH COCTOSHUE,
onocpenosaHHoe o MeHbuIel Mepe yactuuHo LRRK?2, sBnsieTcs HelipoaereHepaTuBHbIM
3a0osieBaHNEeM, HAITPUMEp, PACCTPOICTBOM LieHTpaibHOM HepBHOI cuctembl (LITHC), Takum kak
6onesnb [Tapkuncona (BIT), 6onesnp AnbireiiMepa (bA), nemenuus (Bkouasi 60e3Hb

i dy3HbIx Tener JIeBu U COCYyANCTYIO NEMEHLIUIO ), OOKOBOI aMUOTPO(PUIECKUI CKIIEPO3
(BAC), Bo3pacTHast AUCHYHKIMH MAMSITH, YMEPEHHOE KOTHUTHBHOE PACCTPONUCTBO (HAmpuMep,
NIepexXoJ OT JIETKOTO KOTHUTHBHOT'O HapYIIeHUs K Ooe3Hu AbLreiiMepa), 3a00eBaHme C
aprupoGUIBLHBIMHU 36pPHAMH, JIN30COMAJIBHOE PacCTPOCTBO (Hanpumep, 6one3nb HumanHa-
IMuka Tuna C, 6onesns [ome), kopTHKoOa3aabHas AeTeHEPALHs, TIPOTPECCUPYIOIIUH
CyNpaHyKJICApHbIA Napajiy, YHACIeIOBaHHAsS JIOOHO-BUCOYHAS IEMEHLIUS C MAPKHHCOHI3MOM,
CBsi3aHHas ¢ HapymeHueM B xpomocome 17 (FTDP-17), cuHapomMbl OTMEHBI/ pELIUANBA,
CBsI3aHHBIE C HAPKOTHYECKOH 3aBHCUMOCTBIO, JIEBOJOA-HHAYLIUPOBAHHAS AUCKHHE3HsA, O0JIE3HDb
Xantunrrona (bX) u ceszannas ¢ BUY nemennus (HAD). B npyrux Bapuantax
OCYIECTBIICHHS H300pEeTeHUs, PACCTPONUCTBO MPEACTABIISIET COOOM UIlleMIUecKoe 3a00sIeBaHme
OPTaHOB, BKJIFOYasi, HO HE OTPAHUYHMBASICh, MO3T, CEPALIE, TOYKHU U ME€YEHb.

[00156] B HekoTOpBIX APYrHX BapHAHTAX OCYIIECTBJICHUS, 3a00JIeBaHIE UIIH COCTOSIHUE,
orocpenoBaHHoOe 1Mo MeHblel Mepe yactuuyHo LRRK?2, mpencrasisier coboli pak. B HeKOTOphIX
KOHKPETHBIX BAPHAHTAX OCYIIECTBIIEHHSI, PAK MPEICTABISET COOOH paK IUTOBUIHOMN JKEIe3bl,
novek (BKIIFOYast ManUIPHBINA pak MOYeK ), MOJIOYHOH JKeJe3bl, JIETKUX, KPOBU U paK
NpeACTaTeNIbHON KeJie3bl (HarpuMep, COTMIHYIO OTMYXOJIb), IEHKO3bI (BKIIFOYAst OCTPBIN
muenoneliko3 (AML)) win mumdpombl. B HEKOTOPBIX BapuaHTaX OCYIIECTBICHUS TAHHOTO

M300peTeHus], pak MPEACTaBIsIeT COO0H pak MOYKH, PAK MOJIOUHOH JKEJIe3bl, paK
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NpeCTaTebHOM JKeNe3bl, pak KpOBHU, NaNMUISIPHBIN pak IIUTOBUIHOMN KeNe3bl, pak JEerKux,
OCTPBII MUEJIOJIEUKO3 WM MHOKECTBEHHYIO MUEJIOMY .

[00157] B mpyrux BapmaHTax OCyLIECTBIEHHUs U300PETEHNUS, ONMCAHHBIE B HACTOSIEM
M300pEeTEeHNH COEMHEHNSI IPUMEHSIOT B CIOCO0ax JIeUeHNsT BOCTIAJIMTEbHBIX 3a00aeBanuii. B
HEKOTOPBIX BAPHUAHTAX OCYIIECTBJIEHUS TAaHHOTO N300peTeHHs], 3a00IeBaHNE TIPEICTABIISET
co0o# BocnanuTeNbHOE 3a00JIeBaHNe KUIIEYHNKA, TaKoe Kak Oone3Hb KpoHa uitn si3BEHHBIIH
KOJIUT (KaK MPaBHJIO, M3BECTHBI BMECTE KaK BOCIIAJIUTENIbHOE 3a00IeBaHNe KUIIEUYHNKa). B
APYTUX BapUAHTaX OCYLIECTBIEHHs N300PETEHNUs, BOCIAIUTENIbHOE 3a00I€BaHUE MIPENICTABIISAET
co0oii mpoka3y, 00KOBON aMHOTPOYHUECKHUI CKIIEPO3, PEBMATOUIHBIA apTPUT HIIU
AQHKUJIO3UPYIOIIUN CIIOHANUIOAPTPUT. B HEKOTOPBIX BapuaHTax OCYILECTBJIEHUS JaHHOTO
n300peTeHms], BOCTIAIUTENbHOE 3a00JIeBaHUE TIPECTABIIsIET CO0OM mpokasy, bone3nb Kpona,
BOCHAJITENbHOE 32a00JIeBaHNE KUIIEYHHKA, SI3BEHHBIH KOJIHUT, OOKOBOH aMuOTpodudeckuii
CKJIEpO3, P€BMAaTOMAHbIN apTPUT UM aHKWJIO3UPYIOLINI CIIOHANIOAPTPHUT.

[00158] B npyrux BapuaHTax OCYIIECTBICHHUS H300pETEeHHsI, PACKPBITBIE B JAHHOM JIOKYMEHTE
COEIMHEHUS IPUMEHSIOT B CIIOCO0ax JIeYeHHsI PACCESTHHOTO CKJIEP03a, CHCTEMHOHW KPaCHON
BOJIYAHKH, ayTOUMMYHHOM FéMOJIUTUYECKON aHEMHUH, YMCTOH aIlyla3uy S3pUTPOLIUTOB,
UTUONATHYECKOH Tpomborronennvyeckoi mypmypsl (ITP), cunnpoma DBaHca, BACKYJIUTOB,
OyJuIe3HBIX BOCTIAJIEHUH KOXH, caxapHoro nuabdera 1 tumna, curapoma [llerpena, OonesHu
JleBrKa U BOCTIAJIUTEIbHON MUOTIATHH.

[00159] Jlpyrue BapraHThI OCYIIECTBIEHHSI BKIIOYAOT CIIOCOOBI yCHIIEHHSI KOTHUTHBHOMN
naMsTu CyObeKTa, MpuyueM crnocod BKIIOYaeT BBeAeHHuEe 3(PPEeKTHBHOTO KOIMUYECTBA
KOMIO3HUINH, CoNepskaeit coenraenne n3 tadbmuiel 1A, Tabnuub 1B, Tabmuier 2A umu
Tabmuiel 2B cyOBeKTy, HYKAA0IEMYCsl B 5TOM.

[00160] [Ipyrue BapuaHTBI OCYLIECTBICHHS BKJIIOYAIOT NPUMEHEHUE PACKPBITHIX B HACTOALIEM
JOKYMEHTE COeMHEeHU 1is eueHus. HekoTopelie BapHaHThI OCYIECTBICHUS BKIFOYAIOT UX
NPUMEHEHHE [T JISYeHHUs] HeHPOIeTeHePaTHBHOTO 3a00JIeBaHMs, PaKa WIIK BOCIIAIIUTENBHOTO
3a00eBaHMSI.

[00161] B npyrux BapmaHTax OCyLIECTBICHHUs U300PETEHUS, MpeiaraeMble B JAHHOM
TOKYMEHTE CO€AMHEHUs JUIsl TPUMEHEHHs MU JieueHnH Oosie3Hn AubLreiiMepa, JIeBOIOMa-
WHIYIUPOBAaHHOM muckuHesnn, 6one3nu [lapkuacona, nemennnn, bAC, paka nmouku, paka
MOJIOUHOM >KeNe3bl, paka MpeAcTaTeNbHOMN XKele3bl, paka KPOBU, NANUJUIAPHOIO paka, paka
JIETKUX, OCTPOTr0 MUEJIONEHK03a, MHOJKECTBEHHOH MUEJIOMBI, MPOKa3bl, Oone3Hu KpoHna,
BOCIIAJIUTENILHOTO 3a00JIeBaHUS KULIEYHHUKA, SI3BEHHOTO KOJHUTA, OOKOBOTO aMHOTPO(PUIECKOTO

CKJIEPO3a, PCBMATOUAHOIO apTpyUTa UK aHKUJIO3UPYHOIIETO CIIOHAUIIOAPTPUTA.
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[00162] B npyrux BapuaHTax OCYLIECTBJICHUS NU300PETEHUS MPEAYCMOTPEHO MPUMEHEHHE
PaCKpPBITBIX B JAHHOM JIOKYMEHTE COEIMHEHU J1JIs U3TOTOBJICHHS JIEKAPCTBEHHOTO CPEICTBA
IS JIEYeHUs] HeMpOoereHepaTHBHOTO 3a00JI€BaHNS, paKa UM BOCTIAIIUTEIIBHOTO 3a00I€BaHuUs.
[00163] B apyrux BapuaHTax OCYLIECTBJICHUS U300PETEHUS, MPEAJIOKEHO MPUMEHEHHE
PaCKpPBITBIX B JAHHOM JIOKYMEHTE COEIMHEHU 1JIs U3TOTOBJICHHS JIEKAPCTBEHHOTO CPEICTBA
151 tedeHunst Oone3Hn AnbLreliMepa, JIEBOONa-MHYIUPOBAHHON TUCKUHE3NH, OOIe3HH
ITapkuHCOHA, AEMEHINH, OOKOBOIO aMHOTPOPHUECKOTO CKIIEPO3a, PaKka MOYKH, paka MOJOYHOM
JKEJIe3bl, paKa NPEeACTaTeIbHOU JKEeJe3bl, paka KPOBH, MAMWUIAPHOrO paka, paka JIErKUX, OCTPOro
MUEJIOIeHK03a, MHOKECTBEHHON MHEJIOMBI, MPOKa3bl, Oosie3nu KpoHa, BOCauTeIbHOTO
3a00eBaHMsI KUIIEYHUKA, S3BEHHOTO KOJHUTAa, OOKOBOTO aMHOTPO(PUIECKOT0O CKIIEPO3a,
PEBMAaTOMAHOrO apTPUTA WIH aHKUJIO3UPYIOLLErO CIIOHAUIOAPTPUTA.
[00164] B xoHTEkCTE JaHHOTO JOKYMEHTA TEPMUH «TPaBMa» OTHOCUTCA K (PU3HUECKOMY
MOBPEKJICHUIO TeJa, BBI3BAHHOMY HACUJIMEM, HECYACTHBIM ClIydaeM, rnepeaoMoM U T.11. TepmuH
«UIIEMUS» OTHOCUTCS K CEPAEUHO-COCYUCTBIM PaCCTPOMCTBAM, XapAKTEPU3YIOIINMMCS HU3KUM
YPOBHEM KHUCJIOPOAa, OOBIMHO M3-3a MPETSITCTBUS apTEPUATBHOMY KPOBOCHAOKEHHIO HIIH
HEJ0CTaTOYHOIO KPOBOTOKA, MPUBOASAIIETO K TMIOKCUU B TKAaHU. T€PMUH «UHCYJIBT» OTHOCUTCS
K CepAEYHO-COCYIUCTBIM PAacCTPONHCTBAM, BBI3BAHHBIM TPOMOOM UJIH KPOBOTEUEHHEM B
TOJIOBHOM MO3T€, Yallle BCErO BbI3BAHHBIM MPEPHIBAHUEM MTOTOKA KPOBU B TOJIOBHOM MO3T€ I10
NpUYHHE TPoMOa, OIIOKUPYIOIIEro KPOBEHOCHBIH COCY, & B HEKOTOPBIX BapHAHTAX
OCYIIECTBICHUS H300pPETeHHUs, PACKPBITHE TEPMHUHA «UHCYJIBTY» OTHOCUTCS K HIIEMUYECKOMY
UHCYJIBTY WM FeMOPPAaruyecKoMy HHCYJIbTY. TepMUH «MHPAPKT MHOKAPIA» OTHOCUTCS K
CEPIEYHO-COCYAUCTBIM PACCTPONCTBAM, XaPAKTEPU3YIOLIUMCS JIOKAJIN30BAHHBIM HEKPO30M,
BO3HHKAIOIINM B pe3yJIbTaTe OOCTPYKIIHMH KPOBOCHAOKEHUSI.
[00165] B HexoTOpBIX BapHaHTaX OCYLIECTBJICHUS U300PETEHUs, HACTOsIIIEee U300peTeHIe
OTHOCUTCSI K COETMHEHUSIM JJIsi THTUOUPOBAHUSI THOEITH KJIETOK, TPUYEM COEIMHEHHSI
NpOMLTIOCTprpOBaHbI B Tabnuie 1A, Tabnune 1B, Tabnune 2A wiu Tabnuue 2B. B HekoTopbix
BapUAHTAX OCYLIECTBICHHUS N300PETEHUS, COENMHEHHST HACTOSIIErO H300PETEHHS SIBIJISTFOTCSI
UHTHOUTOpaMu rudesu KeTok. B mroboM ciiydyae coeNMHEeHUsT HACTOSIIETO H300peTeHMsI
MPEMOYTUTENBHO OKa3bIBAIOT CBOE IEWCTBUE HA MHTHOMPOBAHUE THOEU KJIETOK MPHU
KOHIIEHTPAIIUU MeHee YeM OKOJIo SO MUKpoMoiel, 6oJiee MpearnouTUTENBHO MPU KOHIEHTPAIIUU
MeHee ueM okosio 10 Mukpomorneit u Hanbosee MPeaNOYTHTENBHO MTPH KOHIIEHTPALUN MEHEee
4eM OKOJIO | MUKPOMOJIb.

4. HaGopn1
[00166] Taxke B JTaHHOM JOKYMEHTE MPEICTaBICHBI HAOOPHI, KOTOPbIE BKIIFOYAIOT COSTHHEHHE

10 TAHHOMY M300pEeTeHHI0, ero (papManeBTHIECKH TPUEMIIEMYIO COJIb, IEHTePUPOBAHHBIHI
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aHaJIor, TAyTOMEp, CTEPEOU30MeEpP, CMECh CTEPEON30MEPOB, MPOJEKAPCTBO MU
NeHTepUpPOBAaHHbBIN aHAJIOT, ¥ IPUTOIHYIO YIIAKOBKY. B 0THOM BapuaHTe OCYIIECTBIEHUS
n300peTeHus1, HAdOp COAEPKUT MHCTPYKIIUH 110 MPUMEHEHUI0. B oiHOM acriekte Habop
BKJIFOYAET COEIMHEHHE M0 JAHHOMY M300pETeHHIO WK ero (papMaieBTUIECKH MTPHEMIIEMYIO
COJIb, IeHTEpUPOBAHHBIIN aHAJIOT, TAyTOMEP, CTEPEOU30MEDP, CMECH CTEPEOU3OMEPOB,
MPOJICKAPCTBO WM AEUTEPUPOBAHHBIN aHAJIOT, U MAPKUPOBKY H/HJIM HHCTPYKIUH TIO
MPUMEHEHUIO COSIUHEHUH TPU JICUEHUH TOKA3aHHH, B TOM YUCJIe 3a00JIeBaHUN WJIH COCTOSTHUH,
OMNMCAHHBIX B HACTOSILIEM TOKYMEHTE.
[00167] Kpome TOro, B JaHHOM AOKYMEHTE MPEACTaBIEHbI TOTOBBIE U3AEIIUs, KOTOPbIE
BKJIFOYAIOT COEAMHEHHE, OTUCAHHOE B JAHHOM JIOKYMEHTE, WIIH ero (hapMaleBTHIeCKU
NPUEMJIEMYIO COJIb, AEUTEPUPOBAHHBIN aHAJIOT, TAYTOMED, CTEPEOU3OMEDP, CMECh
CTEpEeOU30MEPOB, NMPOJEKAPCTBO UM JEHTEPUPOBAHHBIN aHAJIOT B MOAXOAIIEM KOHTEHHEpE.
KonTeiiHep MOKeT npencTaBiisiTb co00i (iakoH, OaHKy, aMmyI1y, PeaBaAPUTETHHO
HAIOJIHEHHBIN LIMPUL] U MAKET JJI1 BHYTPUBEHHOT'O BJIUBAHMUSL.

5. ®apmaneBTHYECKHE KOMIIO3HIIUH M CIIOCOOBI BBeICHUS
[00168] CoenuHeHust, npeACcTaBICHHbIE B JAHHOM JOKYMEHTE, OOBIYHO BBOASIT B (hopMe
(dapManeBTHYECKUX KOMIO3uLuil. Takum 00pa3oM, B TaHHOM TOKYMEHTE TaKKe MPeICTaBIICHbI
(apMarieBTHYECKHE KOMITO3ULIUU, KOTOPBIE COAEPIKAT OHO MK OoJiee COeTMHEHH I, OMTUCAHHBIX
B JJAHHOM JIOKYMEHTE WJIH ero (papMalieBTHYECKH MPUEMIIEMYIO COJIb, TEUTEPUPOBAHHBIN
aHaJIoOT, TAyTOMEp, CTEPEOH30MeEpP, CMECh CTEPEON30MEPOB, MPOJIEKAPCTBO UITU
JeWTepUpPOBAHHBIN aHAJIOT, U OAHMH WK Ooee papMarieBTUYECKH MPUEMJIEMbIX HOCUTENEH,
BbIOPAHHBIX M3 HOCUTEJNEH, aIbIOBAHTOB U BCIIOMOTaTEbHBIX BemecTB. [loaxonsimnue
(dapMaleBTHYECKU TPUEMJIEMbIE HOCUTETH MOT'YT BKJIFOYaTh, HAPUMED, HHEPTHBIE TBEPIbIE
pa3baBUTENI U HAMOJHUTENH, Pa30aBUTENN, BKIIFOYAsi CTEPUIIbHBIN BOIHBIN PACTBOP U
Pa3TUYHbIE OPTAHUYECKHE PACTBOPHUTENH, YCHIUTEIH MPOHHLIAEMOCTH, COFOOMIT3aTOPBI U
aIbIOBAHTBI. TaKkue KOMITO3ULMH MOJYYar0T CIOCOOOM, XOPOIIO U3BECTHBIM B
dapmanesruueckoit obnactu. Cm., Hanpumep, Remington’s Pharmaceutical Sciences, Mace
Publishing Co., Philadelphia, Pa. 17th Ed. (1985); u Modern Pharmaceutics, Marcel Dekker, Inc.
3rd Ed. (G.S. Banker & C.T. Rhodes, Eds.).
[00169] DapmarieBTHYECKHE KOMITO3UIIMKA MOTYT OBITh BBEIIEHBI B BHJIE OJJHOKPATHOH HITH
MHOKECTBEHHOM 103bl. DapMarieBTHIEeCKasi KOMITO3HIIHSI MOXKET OBITh BBEJICHA PA3TUYHBIMU
crioco0amH, BKJIFOYAsi, HATPUMEP, PEKTAIbHO, OYKKaIbHO, HHTPAHA3AJIBHO U TPaHCAEpMaIbHO. B
HEKOTOPBIX BAPHAHTAX OCYIIECTBIICHUS H300peTeHHsI, (hapMalleBTHUECKast KOMITO3HIIUS MOKET
BBOJAWTHCS BHYTPUAPTEPUATIPHON MHBEKINEH, BHYyTPUBEHHO, BHYTPUOPIOIIMHHO,

MApEeHTEPANIbHO, BHYTPUMBIIIEYHO, MOKOXKHO, OPAJIbHO, MECTHO UJIH C MIOMOLLBIO HHIAJIATOPA.



77

[00170] Opun criocob BBeASHHS MPEACTABISIET COOON MapeHTepaIbHOE BBEICHUE, HATIPUMED,
NyTeM UHBEKIIH. POPMBI, B KOTOPBIX ONKCAHHBIE B JAHHOM JOKYMEHTE (hapMalleBTHIECKUE
KOMITO3UIIUH MOTYT OBITh BKJIFOUEHBI ISl BBEIEHHSI yTEM HHBEKLINH, BKIIFOYAIOT, HATIPUMED,
BOJAHBIC UJIN MACJIsIHbIE CYCIIEH3UH, WA 3MYJIbCUH, C KYHXKYTHBIM MACJIOM, KYKYPY3HbIM
MAacCJIOM, XJIONKOBBIM MaCJIOM UJIM apaXUCOBBIM MACJIOM, a TAKXKE 3JINKCUPAMH, MAHHUTOM,
JEKCTPO30H MIIN CTEPUIIBHBIM BOAHBIM PAaCTBOPOM, U aHAJIOTHYHBIMHU (papMaieBTUIECKUMHU
HOCUTEJISIMU.

[00171] TlepopanbHOE BBeIEHHE MOKET OBITh €Ie OAHIUM CIIOCOOOM BBEICHUSI OITUCAHHBIX B
JAHHOM JOKYMEHTE CO€AUHEHUN. BBeeHre MOXKET OCYLIECTBIIATLCSA Yepe3, HAIPUMED, KarCyJIbl
WK TaOJIETKU, TIOKPBIThIE KUIIEYHOPACTBOPUMOIT 00onoukoii. ITpu nzrorosnennu
(bapMareBTUIECKIX KOMITO3UIMH, KOTOPbIE BKIIIOYAIOT M0 MEHbINIEH Mepe OTHO COeTUHEHNE,
OINHCAHHOE B JAHHOM JIOKYMEHTE, MU ero (papMaLeBTHUYECKU IPUEMIIEMYIO COJIb,
JeUTepupOBaHHBIN aHAJIOT, TAYyTOMED, CTEPEOH30MEDP, CMECh CTEPEOU30MEPOB, NIPOJIEKAPCTBO
WIN JeHTepUpPOBAHHBIN aHAJIOT, AKTHBHBIA MHIPEAUEHT OOBIYHO Pa30aBIISIOT BCIIOMOIATEIbHBIM
BELIECTBOM W/MJIH 3aKJIFOUAIOT BHYTPU TAKOTO HOCUTEJISI, KOTOPBIH MOKET ObITh B BHIE
KarcyJisl, came, OyMaru UM Apyroro KoHTeliHepa. B ciydae, eciiu BCmoMoraTteabHOE BEIEeCTBO
CJIYKUT B KauecTBe pa30aBUTEIIs, OHO MOKET OBITh B (hOpMe TBEpAOTO, MONTYTBEPAOTO HITH
JKUAKOrO MaTepuaa, KOTOPbIA JEHCTBYET KaK HOCUTENb UJTH Cpefia AJisl aKTUBHOTO
uHrpeaueHra. TakuM o0pa3om, KOMIIO3HLIMK MOTYT OBITh B BHJE TaOJIETOK, MUJIOJIb, TOPOLIKOB,
MACTUJIOK, Callle, KpaXMaJIbHbIX KarCyJ, 3JIMKCUPOB, CYyCIIEH3UN, SMYJIbCUI, pACTBOPOB,
CHPOIIOB, a3p030Jieii (B BUI€ TBEPAOTO BEINECTBA MJIH B XKHIIKOH Cpene), Ma3ei, Conep Kalux,
HanpuMmep, 10 10% Macc. akTHBHOTO COEAMHEHUS], MSTKUX U TBEPJbIX KEJIATHHOBBIX KaICyJl,
CTEPWIbHBIX UHBEKLINOHHBIX PACTBOPOB U CTEPUJIBHBIX YIIaAKOBAHHBIX IMOPOLIKOB.

[00172] HexoTtopsle npuMepbl NOAXOAAIINX BCIIOMOIaTENIbHbBIX BEIECTB BKIKOYAIOT JIAKTO3Y,
JIEKCTPO3y, caxapo3y, COPOUT, MAaHHHT, KPaXMaJibl, APaBUHCKYIO KaMenb, pochaT KanbLus,
aJbI'MHATHI, TPAraKaHT, JKEJIaTUH, CUIIUKAT KaJbLUsl, MUKPOKPUCTAJUIMYECKYIO LIEJUTIOJIO3Y,
MOJIMBUHWIIUPPOIUOH, LIEJUTIOJI03Y, CTEPUIIBHYIO BOAY, CUPOI U METHIILIEIUIIONIO3Y.
Komnosuuuu MOryT JONOIHUTENBHO BKIKOYATh CMA3bIBAIOIINE ar€HThI, TAKHE KaK TaJbK,
cTeapaT MarHusi © MUHEPAJbHOE MAcCyO, CMAa4YMBAIOINE ar€HThL, SMYJIbIUPYIOLIHE U
CYCHEHIUPYIOINE areHThl, KOHCEPBAHTBI, TAKHE KaK METHJI M MTPOMIITHIPOKCUOEH30AaThI,
MOJICJIACTUTENH, U ApPOMAaTU3aTOPBIL.

[00173] Kommno3uuuu, KOTOpbIE BKIKOYAIOT O MEHBIIEH MEPE OJTHO COEAMHEHHUE, ONMMCAHHOE B
JaHHOM JOKYMEHTE, HJH ero (papMalleBTUYECKH IPHUEMIIEMYIO COJIb, AEHTEPHUPOBAHHBIN aHAJIOT,
TayTOMEp, CTEPEOU30MEDP, CMECh CTEPEOU3OMEPOB, NMPOJIEKAPCTBO WU AEHTEPUPOBAHHBIN

aHaJIOT MOTYT OBITh CHOPMYINPOBAHBI TAKIM 00pa30M, 4TOOBI 00ECTIEYNTh OBICTPOE,
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NPOIOJKUTEIBHOE WM 3aMEIJIEHHOE BBICBOOOKICHNE AKTUBHOT'O MHIPEANEHTA ITOCJIE BBEIEHHS
CyOBEKTY IMOCPEACTBOM MTPUMEHEHHsI TPOLIEAYP, U3BECTHBIX B JAHHOW O0JIACTH TEXHUKH.
CucTeMbl TOCTaBKH JIEKAPCTBEHHOTO CPEACTBA C KOHTPOJIUPYEMBIM BBICBOOOKICHHEM JIJIS
NEPOPaAIbHOrO BBEAEHUs BKIKYAOT CUCTEMbI OCMOTHYECKOI0 HaCOCa U PaCTBOPSIIOLINE
CHUCTEMBI, COAEP KALUE PE3EPBYapPhI C NOJUMEPHBIM NOKPBITUEM WIIU JIEKAPCTBEHHBIE
MOJIMMEPHBbIE MAaTPUYHbIE COCTaBbl. TpaHcAepMalbHbIE MIACTBIPU MOTYT UCIIONB30BATHCS JJIsl
o0ecriedeHrsl HEMPePbIBHON MITH MEPHOANYECKON HH(Y3UU COENMHEHHH, ONTMCAHHBIX B JAHHOM
JIOKYMEHTE, B KOHTPOJIMPYEMbIX KondecTBax. TpaHcaepManbHbIe IUIACTBIPH MOTYT OBITh
CKOHCTPYHMPOBAHbI AJI1 HENPEPBIBHOM, MyJIbCUPYIOLIEH JOCTaBKU WJIU JOCTABKU B HY>KHBIN
MOMEHT (papMaLeBTUUECKUX ar€HTOB.

[00174] Jlnst mpUroTOBIEHUS TBEPABIX KOMITO3ULIUHN, TAKUX KaK TaOJIeTKH, OCHOBHOM aKTHBHBIN
UHTPEUEHT MOXET OBITh CMeIaH C (PapMalleBTHUYECKUM BCIIOMOTaTeIbHbIM BELIECTBOM C
o0pa3oBaHneM TBEPIOH KOMITO3MLIUH JI0 TIPUIAHUS € JTIeKapCTBEHHOM (POPMBI, COAepKalieit
T'OMOT€HHYIO CMECh OITMCAHHOTO B JAHHOM JOKYMEHTE COSMHEHHS WK ero (papMaLeBTHIECKH
NPUEMJIEMYIO COJIb, AEUTEPUPOBAHHBIN aHAJIOT, TAYTOMED, CTEPEOU3OMEDP, CMECh
CTEPEOU30MEPOB, MPOJIEKAPCTBO HIIN JeHTepupoBaHHbIil aHanor. Korna peus uper 00 sTux
KOMITO3ULUSIX IO TIPUIAHUSI €l TOMOT€HHOM JIEKapCTBEHHOH (POPMBI, aKTUBHBINA HHIPEIHUEHT
MOKeT ObITh PABHOMEPHO JUCTIEPTUPOBAH 10 BCEH KOMITO3ULMH, TAK YTO KOMITO3ULUSI MOYKET
OBITh JIETKO pa3zesieHa Ha OAMHAKOBO (P eKTUBHBIE CTAHIAPTHBIE JIEKAPCTBEHHBIE (DOPMBI,
TaKWe KaK TaOJEeTKHU, TIUJIFOJIN U KaICyJIbL.

[00175] Tabnerku Wiu MUWIKOJIU COSTUHEHH, OMTUCAHHBIX B JAHHOM JOKYMEHTE, MOTYT OBITh
MIOKPBITHI WJIM UHBIM 00Pa30M COCTaBJICHBI JUIs TTOJYYSHHS JIEKAPCTBEHHOH (hOpMBI,
o0ecrneynBaroIeii MPeuMyIECTBO JITUTEIBHOTO ASHCTBHS, WIIH JIs 3aIUTHI OT KUCJIOH CpeIbl
xenyaka. Hampumep, TabneTka WM MUIOJISE MOTYT BKIIFOYAaTh BHYTPEHHIOK 7103y M BHEIIHUH
JO3UPOBOYHBIA KOMIIOHEHT, PUYEM TTOCIEAHUN HAXOAUTCS B (hopMe 0O0JIOUKH HA/T TIEPBBIM.
JlaHHBIE 1Ba KOMIIOHEHTA MOTYT OBITh Pa3/IeIeHbl SHTEPOCOTFOOMIBHBIM CJIOEM, KOTOPBIH
CJIy>KMT JJis1 IPOTUBOAEUCTBUS JE€3UHTErPALlUH B JKEIyAKE U MO3BOJIIET BHYTPEHHEMY
KOMIIOHEHTY MPOXOJIUTh HHTAKTHO B JIBEHAALIATUIIEPCTHYIO KULIKY WU 331€p>KUBATHCS B
BBICBOOOXKIEHHUH. J{JIs1 TAKUX SHTEPOCOTFOOMIIBHBIX CIIOEB HIIH MOKPBITHIA MOTYT
HCIOJIb30BATHC PA3/IMYHbIE MATEPHAIIbI, B TOM YHCJIE Psi MOJUMEPHBIX KUCIOT U CMECH
MOJUMEPHBIX KHCJIOT C TAKUMH BeLeCTBaMHU, KaK LIeJJIaK, ETHJIOBbIA CIIUPT U alerar
LIEJUTFOJIO3BL.

[00176] Komno3uumu n1st MHTAISIMUK WK HHCY PQIIALIT MOTYT BKIIFOYATh PACTBOPHI U
CyCHeH3UH B (papMaLeBTHUECKH PUEMIIEMbBIX, BOIHBIX M OPTAHUYECKHX PACTBOPHUTEINSX, UITH

HX CMECAX U MOPOLIKax. >KI/II[KI/IG WK TBEPABIC KOMITO3ULMHU MOTYT COACPXKATD NOAXOAAIINEC
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(bapMareBTHYECKH TPHEMJIEMBIE BCTIOMOTATENIbHbIE BEIIECTBA, KaK OMUCAHO B JTAHHOM
IOKyMeHTe. B HEKOTOpPBIX BapHaHTax OCYLIECTBIEHHS JAHHOTO U300PETEHNS, KOMITO3UIIHH
BBOJSIT MEPOPATBHO WJIM Yepe3 AbIXaTeNIbHbIE My TH JJIsi MECTHOTO HJTH 00Iero aeicreus. B
OPYTUX BapUAHTaX OCYLIECTBJICHUS N300pETEHNs, KOMIIO3HLIUU B (hapMarleBTHUECKU
MPUEMJIEMBIX PACTBOPUTENISIX MOTYT OBITh PACIIBUICHBI C UCTIOJb30BAHUEM UHEPTHBIX T'a30B.
HHransunoHHbIe paCTBOPBI MOTYT BABIXAThCS HETIOCPEACTBEHHO U3 PACTBUISIFOIIETO
YCTPONCTBA, WIIN PACHIBUISIOIIEE YCTPOHCTBO MOXKET ObITh MPUKPEIUIEHO K ABIXAaTENIbHOW MacKe
WIN K JBIXaTEJIbHOMY ammapaTy ¢ MepeMesKaroLeiicsi BEHTIIISILUEH C MOJIOKUTENIbHbIM
naBjieHneM. PacTBOp, CYCIEH3UIO WJIH MOPOLIKOBbIE KOMIO3UIIUH MOTYT ObITh BBEICHBI,
NPEANOYTUTENBHO NEPOPAIBHO UM HA3aJIbHO, U3 YCTPOMCTB, KOTOPBIE JOCTABIISIOT
KOMITO3UIUIO COOTBETCTBYIOIIUM 00pa3oM.

6. lozupoBanue
[00177] KonkpeTHasi BeUUMHA O3Bl COEAMHEHHS 110 HACTOSLIEMY U300PETEHHUIO AJIs JIF0OOTO
KOHKPETHOro cyObekTa OyeT 3aBUCETh OT MHOXeCTBa (PaKTOPOB, BKIJIIOYAsl aKTHBHOCTD
KOHKPETHOTO IIPHMEHSIEMOr0 COeIMHEHNS], BO3PACT, MACCy Teja, 001ee COCTOSTHUE 30POBb,
T0JI, AUETY, BpeMsi BBEJCHHsI, CTIOCOO BBEIEHUS M CKOPOCTh BBIBEICHMUSI, KOMOUHALIHIO
JIEKAPCTBEHHOT'O CPENCTBA U TSKECTh KOHKPETHOTO 3a00JIeBaHus y CyOBEeKTa, MPOXOASIIETO
neuenue. Hampumep, n103a MoKeT ObITh BhIpaXKEHA B BU/I€ KOJIMYECTBA MUJUTUTPAMM
OMHCAHHOTO B TAHHOM JIOKYMEHTe COCMHEHHUS Ha KMJIOTPAMM MacCChI TeJia cyObekTa (MI/Kr).
MoskeT OBITh TpHEMIIEMOI f03a B quamna3oHe okoso 0,1 u 150 mr/kr. B HEKOTOpBIX BapuaHTax
OCYIIECTBJICHHS TAHHOTO M300pETeHM s, MOKET OBbITh 11eJIeCO00pa3HOM 1032 B AUATIA30HE OKOJIO
0,1 u 100 mr/kr. B mpyrux BapuaHtax OCyIIECTBJICHUS] H300PETEHHS, MOXKET ObITh
nesiecooOpasHoit no3a B auanaszoHe 0,5 u 60 Mr/kr. B HEKOTOPBIX BapHaHTaX OCYLIECTBIICHHSI
JAHHOTO U300pETEHUs], MOXKET OBITh 1e1eco00pa3Hoit n103a oT okojio 0,0001 no okono 100 Mr Ha
KI' Macchl Tena B JieHb, oT okoJio 0,001 mo okono S0 Mr coenuHeHUs Ha KT MacChl Tejla UJId OT
okono 0,01 no oxono 10 Mr coeauHeHus Ha KT Macchl Tena. Hopmanusanus B COOTBETCTBUU €
Maccoii Tena cyobekTa 0COOEHHO TOJIe3HA MPH PETYJIIMPOBAHUH 103 MEKAY CYOBEKTaMH C OYESHb
pPa3HBbIMH pa3MepaMiu, HapUMep, MPU MPUMEHEHUH JIEKAPCTBEHHOTO CPENICTBA, KaK JUTsl JETeH,
TaK U JJIs B3POCIIBIX, WIH NpH npeoOpa3oBannu 3G ¢GeKTUBHON A03bI 1Jis1 CYyObEKTa, He
OTHOCSILIET0Cs K YEJIOBEKY, TAKOTO Kak co0akKa, B 103y, MOAXOISALIYIO IJIs YETOBEKA.
[00178] CyTtouHasi 10o3a TakKe MOXKET ObITh OMHCAaHa KaK O0IIee KOJTHYECTBO COSNMHEHUS,
OMUCAHHOTO B JAHHOM JTOKYMEHTE, JJisl BBEJICHUS B BUJI€ OHOM 103bI MK Ha JeHb. CyTouHast
n03a coenuHeHus U3 Tabmuilbl 1A, Tabmuibl 1B, Tabnune 2A unu Tabnunbl 2B Mosker
COCTaBIISITh OT 0K0JI0 1 10 4000 mr, ot okoso 2000 no 4000 mr/neHb, oT okojio 1 o 2000

Mr/neHb, oT 0kojio 1 1o 1000 mr/aens, ot okojio 10 go 500 mr/gens, ot okos0 20 go 500
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MrI/1eHb, oT 0KoJi0 50 1o 300 mr/geHs, ot okoj0 75 1o 200 mr/aess uiu ot okoto 15 mo 150
MI/IeHb.
[00179] TIpu nepopaibHOM BBeACHHH OOIIasi CyTOYHAS 034 IJIsI YEJIOBEKa MOKET COCTABIISITh
ot 1 mr go 1000 mr, mexxay okxoso 1000-2000 mr/cyT, mexxay okomno 10-500 mr/cyT, Mexny
okoJy10 50-300 mr/cyT, Mexay okodo 75-200 mr/cyT, nimu Mexay okosio 100-150 mr/cyT.
[00180] CoenuHeHus: HACTOALIETO U30OPETEHHSI UJTH HX KOMIIO3UIIMH MOKHO BBOJIHTDH OJIUH
pas, IBa, TpH, YeThIpe WK OoJjiee pa3 B JeHb C UCIIOJIb30BAHUEM JTFOO0T0 MOAXOASIIEro Crocoda,
OMUCAHHOTO BBILIE.
[00181] B xoHKpeTHOM BapHaHTe OCYILECTBJIEHHUS CIIOCOO BKIIIOYAET BBEACHNUE CYOBEKTY
MePBOHAYAJIBHON CYyTOYHON A03bI MPUOTIM3UTENBHO OT 1 10 800 Mr ONMUCAaHHOTO B TAHHOM
JOKYMEHTE COCMHEHMsI U MOCNEAYIOLee YBEINYEHNE JO3bl MOLAroBO 10 JOCTHKEHUS
KIMHU4Yeckol 3¢ dexruBHoCTU. [ yBETUUEHHUs 103bI MOLIArOBO MOXHO HCIIOJIb30BaTh
yBenu4eHus: Ha okoJio 5, 10, 25, 50 umau 100 mr. Jlo3upoBKa MOKET OBITh yBEIUUYEHA
€XEHEBHO, Yepe3 JeHb, IBAXKAbl B HENEIO WIN OAMH pa3 B HEAEIIIO.

7. KomOunuposanHas Tepanus
[00182] B npyrom acnekre n300peTeHUsI COEAMHEHHS MOXKHO BBOIUTH B KOMOMHAIMH C
APYTHMH CPEACTBAMH, BKJIIOUasi (HO HE OTPAHUYMBASICh UMH) COSTUHEHUS] HHTHOUTOPBI
anonro3a; uHruoutropsl PARP nonmu(A 1®@-pubo30)nonumepasbl, HHTHOUTOPBI STC; CpencTBa
IUIS JIEYSHUST CePACYHO-COCYUCTBIX 3a00JIeBaHNI;, TMIIEPTOHNH, THIIEPXOJIECTEPUHEMUU U
nuabera Tuna II; mpoTMBOBOCTIAUTEBHBIE CPECTBA, AHTUTPOMOOTHUECKUE CPENCTBA;
($ubprHONIUTHYECKHE CPEICTBA, AHTUTPOMOOLIUTAPHBIEC CPEACTBA, CPEACTBA IO YMEHBIIEHHUIO
YPOBHS JIUIHUOB, MPSIMbIe UHTUOUTOPBI TPOMOWHA, HHTHOUTOPBI PeLienTopa TITMKOMPOTEHHA
[Ib/II1a; 6mokaTOPBI KABLIMEBBIX KAHAJIOB, CPEACTBA OJIOKUpYIOIUe OeTa-aApeHEPTruiecKie
peuenTopsl, THrHOUTOPHI HHUKIoOKcurenassl (Hanpumep, COX-1 u COX-2); uarudurop
AHTMOTEH3WHOBOH CUCTEMBbI (HaIpUMep, MHIHOUTOPBI aHTHOTEH3MHIIPEBPAILAOLIEro (epMeHTa
(ACE)); uHruOUTOpPBI pEHUHA; W/MJIH areHThl, KOTOPBIE CBA3BIBAIOTCS C MOJIEKYJIAMH KJIETOYHOM
anre3sud U THruOUPYIOT CIIOCOOHOCTH OEJIbIX KPOBSTHBIX KJIETOK CBSI3bIBATHCS C TAKUM
MOJIEKyJIaM (HarpuMep, MOJUIEeNTHABL, TOJUKIOHAIbHbIE U MOHOKJIOHAJIBHBIE aHTHTENA).
[00183] B npyrux BapHaHTax OCYLIECTBICHHUS COCAMHEHUS HACTOSLIETO N300PETEHUST MOYKHO
BBOJIUTh B KOMOMHALIMH C IOTIOJHHUTENbHBIM CPEICTBOM, UMEFOIIIUM aKTHBHOCTD MPH JICUEHUH
HelipoaereHepaTHBHOTO 3a00neBanust. Hanmpumep, B HEKOTOPBIX BAPHAHTAX OCYLIECTBICHHUS
COEAMHEHUS BBOISIT B KOMOMHAIIMH C OJHUM HJIM HECKOJIBKUMH JAOTIOHUTEIBHBIMH
TEPareBTHUECKUMH CPENCTBAMH, TIOJIE3HBIMH IpH JiedueHnn Oone3rn Ilapkuncona. B HekoTopbIx
BapHaHTaX OCYLIECTBJIEHUsI JOMOJIHUTEIbHBIM TEPANEeBTUYECKUM CPEICTBOM SIBJIIE€TCS JIEBOAOIA

(mampumep, Sinemet®), nodamMuHEprUIeCcKuii arOHUCT (Hanpumep, PormHepon min
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ITpamunekcon), uarndourop karexon-O-merunrpancdepasel (COMT) (Hanpumep, DHTAKAIIOH),
uarnourop L-monoamunokcunassl ( MAQO) (manpumep, CenernnnH wim Pazarunus) wmm
CPEACTBO, KOTOPOE YBEIMYUBAET BHICBOOOKAEHNE NodaMiHa (Harpumep, 30HUCAMUN).
[00184] Hacrosimee packpbITHE TaKXKe MpeaycMaTprUBaeT KOMOMHALIMH ABYX MIIH OoJiee
COEAMHEHUH, KOTOPble HHIMOUPYIOT KJIETOYHBIN HEKPO3 (HapuMep, COETUHEHHS, PACKPBITOTO B
JAHHOM JJOKYMEHTE, U JOTIOJHUTEIbHOTO CPEICTBA JIJIsI UHIMOMpPOBaHUs HeKpo3a). Hacrosimee
PaCKpBITHE TAKKE MPENyCMaTPUBAET KOMOMHALIMN OHOTO MIT HECKOJIbKUX COEUHEHUH,
KOTOpbIE HHI'UONPYIOT KJIETOUHBIN HEKPO3 B COYETAHUH C OJHUM UJIM HECKOJIbKUMHU
JOTOJTHUTEIBHBIMY CPECTBAMHU HIIM COEANHEHUSMH (HAIIpUMep, IPYTUMH T€PareBTHIeCKUMHU
COEAMHEHUSIMU ISl JIeUeHHs 3a00IeBaHNs, COCTOSTHUS WJTH UH(PEKLINH).

8. CuHTe3 coeqMHeHH I
[00185] CoenuHeHust MOTYT OBITH MOJYYEHBI C UCIIONIB30BAHUEM ONHUCAHHBIX B JAHHOM
JTOKYMEHTE COcCOOO0B U MX OOBIMHBIX MOAMGPUKALMH, YTO OyAeT OYEBUAHO C YYETOM JAaHHOTO
PACKpBITHS M CIOCOOOB, XOPOIIO U3BECTHBIX B IAHHOH 00J1aCTH TeXHUKH. B nomonHeHue k
HACTOSIIIIUM CIIOCO0aM MOTYT OBITh HCIIOJIb30BAHbI OOBIYHBIE U U3BECTHBIE CHHTETUYECKUE
cniocoObl. CUHTE3 THITMYHBIX COEANHEHUH, OMMCAHHBIX B JAHHOM JOKYMEHTE, MOXKET OBITh
OCYILIECTBJIEH, KaK OMMCAHO B CIEAYIONX npuMepax. Eciu BO3MOXKHO, peareHTbl MOTYT OBITh
npruoOpeTeHbl KOMMEPUYECKH, Harpumep, oT Sigma Aldrich uam apyrux nocTaBIIMKOB
XUMHYECKUX PEareHTOB.
[00186] CoenuHeHus MO qJAaHHOMY H300PETEHHUIO MOTYT OBITh MOJYYEHBI C UCIIOIb30BAHUEM
CHOCOOOB, ONMUCAHHBIX B JAHHOM JOKYMEHTE, U UX OOBIYHBIX MOIU(DHUKALHIHA, KOTOpbIe OyAyT
OYEBHJIHBI C YYETOM JAHHOTO PACKPBITHS U CIIOCOOOB, XOPOIIO U3BECTHBIX B JAHHOH 00JacTH
TEXHUKU. B TOMOTHEHNE K HACTOSIIMM CIIOCO0aM MOTYT OBITh HCIIOJIb30BaHbI OOBIYHBIE U
U3BECTHBIE CHHTETUYECKHE CIOCOOBl. CHHTE3 OMMCAHHBIX B JAHHOM JJOKYMEHTE COSAMHEHU N
MOXET OBITh OCYIIECTBIICH, KaK OMMCAHO B CIEAYIOIUX MpuMepax. ECiu BO3MOXKHO, peareHThI
MOTYT OBITh IPUOOPETEHBI KOMMEPUECKH, Harpumep, ot Sigma Aldrich unu npyrux
MOCTABIIUKOB XUMHUUECKHUX PEareHTOB.
[00187] CoenuHeHMs 1O JAHHOMY H300PETEHHIO MOTYT OBITh IMOIYYEHBI U3 JIETKO JOCTYITHBIX
HCXOIHBIX COENMHEHUH, C UCTIONBb30BAHUEM, HATIPUMED, CIEIYIOLINe OOUINX COCO00B U
meronuk. IToHATHO, 4TO, KOrAa yKa3aHbl THIIMYHBIE WITH MTPEANOYTHTENbHBIE YCIOBUS CIIoco0a
(TO ecTh TeMIepaTyphl PEAKILUH, BPEMsI, MOJIbHBIE OTHOLICHHUSI PEAreHTOB, PACTBOPHUTEIH,
JABJICHUS U T. J1.), MOTYT OBITh UCTIOJIb30BAHBI M APYTHE YCIOBHs cIoco0a, €Clii He YKa3aHO
uHoe. ONTUMAaJIbHBIE YCIOBHS PEAKLIH MOTYT BapPbUPOBATHCS B 3aBUCUMOCTH OT KOHKPETHBIX
PEareHTOB MJIM UCTIOJIb3YEMOTO PACTBOPHUTEIS], HO TAKHUE YCIOBHUS MOTYT OBITH OIPEeeHbI

CTHEeLMAIMCTOM B IAHHOW O0JIACTH TEXHUKH C TIOMOIIBIO OOBIYHBIX MPOLIEAYP ONTUMHU3ALIHH.
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[00188] Kpome Toro, kak OyneT O4eBHIHO CIIELHATNCTaM B JAHHOW 00JIaCTH TEXHUKH,
OOBIYHBIE 3AIMUTHBIE IPYIIIBI MOTYT OBITH HEOOXOAMMBI JJIsI TPEIOTBPALLEHHS HEXKEaTeIbHBIX
peakuuii HeKOTOPBIX (PYHKIIMOHANBHBIX rpymIl. Iloaxoasinue 3auTHble TPYIIbL AJIs
Pa3MUYHBIX (PYHKUHNOHAIBHBIX TPYII, & TAKKE MOAXOASAIINE YCIOBUS IS 3AIIUTHI U CHATHUS
3aIUTHBIX TPYII C ONPENEICHHBIX (PYHKIIMOHAIBHBIX TPYII XOPOLIO U3BECTHBI B JAHHON
oOmnactu TexHuku. Harpumep, MHOrOYHCIEHHBIE 3alUTHBIE TPYIIEI orucansl B Wuts, P. G. M.,
Greene, T. W, & Greene, T. W. (2006). Greene's protective groups in organic synthesis.
Hoboken, N.J., Wiley-Interscience u cCbuikax, HIUTUPYEMbIX B TaHHOW KHUTE.

[00189] Kpome Toro, coenuHeHus: o JAHHOMY M300PETEHUI0 MOTYT COePKATh OIMH HITH
Oonee xupanbHbIX LEHTPOB. COOTBETCTBEHHO, MPH JKEIAHUH TAKUE COEANHEHHSI MOTYT ObITh
NOJTY4€HbI WM BbIIEJIEHBI B BU/I€ YHCTHIX CTEPEOM30MEPOB, TO €CTh B BHJE MHIUBUYAJIbHBIX
SHAHTHOMEPOB WU TUACTEPEOMEPOB HJIH B BUZIE CMeCeii, 00OraIieHHbIX crepeonsomepoM. Bee
TaKue CTepeor3oMephl (M 0OOTaIleHHbIe CMECH) BKIIFOUEHBI B 00BEM HACTOSIIErO PACKPBITHS,
€CJT He YKa3aHo HHoe. YHCThie crepeorn3oMepbl (Miin 00oraIieHHbIe CMECH) MOTYT OBbITh
MIOJIy4€HBI C UCTIOJIb30BAaHUEM, HalPpUMep, ONTUYECKH AKTUBHBIX UCXOAHBIX MaT€pPHaJIOB WU
CTE€PEOCEIEKTUBHBIX PEAreHTOB, XOPOLIO U3BECTHBIX B TAHHOH 00JIACTH TEXHUKH.
ANBTEepPHATUBHO, PAaLEMHYECKHE CMECH TAKUX COSMHEHNUN MOXKHO pa3fesiuTh, HAllpuMep, ¢
MIOMOIIBIO XUPAJIBHON KOJIOHOUHOM XpoMaTorpaduu, XHpaabHbIX PACTBOPUTENICH U T.II.
[00190] Mcxomuble MaTepuaibl s CIEAYIOMUX PEAKLUN SBIISTIOTCS OO M3BECTHBIMU
COEAMHEHUSIMHU WJIH MOTYT OBbITh MOJYY€HbI H3BECTHBIMU CIIOCOOAMH UJTA OYEBHIHbIMU
moaudukammsmu. Hanpumep, MHOTHE U3 UCXOIHBIX MATEPUAJIOB TOCTYITHBI OT KOMMEPYECKHX
nocTaBIuKoB, Takux kak Aldrich Chemical Co. (Munyoku, Buckoncusn, CIIIA), Bachem
(Toppanc, Kamudopuus, CIIIA), Emka-Chemce wnu Sigma (Cent-Jlyuc, Muccypwu, CIIIA).
Jlpyrre MOryT OBITh IMOJIy4€HBI C TOMOIIBIO CIIOCOO0B HITH OYEBUIHBIX MOTU(DUKALHH,
ONMCAHHBIX B CTAHAAPTHBIX CIPAaBOYHHMKAX, Takux kak Fieser and Fieser's Reagents for Organic
Synthesis, Volumes 1-15 (John Wiley, and Sons, 1991), Rodd's Chemistry of Carbon
Compounds, Volumes 1-5, and Supplementals (Elsevier Science Publishers, 1989), Organic
Reactions, Volumes 1-40 (John Wiley, and Sons, 1991), March's Advanced Organic Chemistry,
(John Wiley, and Sons, Sth Edition, 2001), u Larock's Comprehensive Organic Transformations
(VCH Publishers Inc., 1989).

[00191] TepmuHBI «pPaCTBOPUTENDY, KMHEPTHBINA OPraHUYECKUNA PACTBOPUTEINDL) WIIH
«MHEPTHBIA PACTBOPUTEIBY OTHOCSTCS K PACTBOPHUTEIIO, UHEPTHOMY B YCIOBHSX PEAKLIUH,
OMHUCBIBAEMON BMECTE C HUM (BKIIIOUAsi, HAPpUMep, OEH30J1, TOIYOJ, alleTOHUTPHI,
tetparunpodypas («TT @), numernndopmamun («IMDP»), xopodopM, METHIEHXJIOPHUL (HITH

IMXJIOPMETaH), TUATHIOBBINA 3 Hp, METAHOJ, MUPUANH U TOMY nopodHoe). Ecinn He ykazaHo
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WHOE, PACTBOPUTEIH, HCIIOJIb3yeMbI€ B PEAKIIUAX HACTOSIIETO PACKPBITHS, SBIISTFOTCSI
WHEPTHBIMH OPTraHUYECKHUMHU PACTBOPUTEISIMH, U PEAKIHH TPOBOIAT B aTMOC(hEpe HHEPTHOTO
rasa, IpeArnoYTUTENbHO a30Ta.
[00192] TepmuH «q.s.» 03Ha4aeT AOOABJICHHE KOJHMYECTBA, TOCTATOYHOIO ISl JOCTHKCHHSI
3asIBJICHHOHN (DYHKIINH, HATIpUMeEp, JUIsl TOBEACHHsI pacTBOpa JI0 JkejlaeMoro odbemMa (To ecThb
100%).
[00193] Taxxe OyneT MOHSATHO, YTO B K&KIOW U3 BHIIIEYKAa3aHHBIX CXeM, OOABICHHE JIFOOOTO
3aMeCTHUTEIs] MOJKET MPUBOIUTH K MOJYYEHHIO Psiia H30MEPHBIX MMPOAYKTOB (BKJIFOUAs, HO HE
OrpaHUYMBAsCh MU, SHAHTHOMEPHI WJIM OJUH UJIH OoJiee AHacTepeoMepoB), 000 HiIH BCe U3
KOTOPBIX MOTYT OBITh BBIIEIEHBI U OUMIIEHBI C UCTIOIb30BaHUEM OOBbIUHBIX crtocoOoB. Korna
JKeJlaTeTbHbl SHAHTHOMEPHO YHCThIE WJIM O0OTaIleHHbIE COSTUHEHMSI, MOYKHO HCIIOJIb30BaTh
XUPATBbHYIO XpoMaTorpaduio u/ujau SHAHTHOMEPHO YUCTbhIE UJTH 00OTalleHHbIE HCXOTHBIE
BEIECTBA, KaK OOBIYHO UCTIONB3YIOT B JAHHOW O0NACTH TEXHUKU WM KaK OMUCAHO B MPUMepax.
OO0mwuii cunTes
[00194] Cnenyromas OOimas peakiMoHHast cxeMa | muTrocTpupyeT o0mmuil crnocod monyueHus
COEMHEHUH, OMUCAHHBIX B JAHHOM JJOKYMEHTE.

Cxemal

(Y) 2 e

[00195] Ccrutasice Ha OOmyro peakuMOHHYIO cxemy I, coenunenust hopmyibl (X) MOIyYarOT
NOCPECTBOM COYETaHHsI 3aMeleHHOro nupuMuanHa Gopmysl (Y) ¢ amuHOM hopmyiisl (Z),
rae R2, R3, konbuo B 1 m onpeneneHs! kak B 060 U3 IPUBEIEHHBIX B JAHHOM JOKYMEHTE
(bopMy1 MM KaK KOHKPETHBIE COSUHEHUS, TpUBeNeHHble B Tabmune 1A, Tabmauue 1B, Tabmume
2A wnu Tabmuue 2B, u X npencrasinsier co0oi yXonsmyro rpynmny. B HeKOTOpsIX BaprHaHTax
OCyILIeCcTBIeHHs X NpeAcTaBisieT cobol ranoreH. CoorBercTByromue coequHerns popmysl (Y)
i (Z) MOTYT OBITh MOJIy4€HBbI B COOTBETCTBUHU C 00JIee KOHKPETHBIMH CITOCOOaMH,
OMMCAHHBIMH B MOCIEAYIOINX IPUMepax, WK CIOCO0aMH, H3BECTHBIMH CIEIMAICTY B JAHHOM
obmnactu texankn. Coueranue coenuHeHnid Gopmydsl (Y) u (Z) B IPUCYTCTBHH KUCIIOTHI
NPUBOIUT K coennHeHnto opmydibl (X). B HEKOTOPBIX BapHaHTaX OCYIIECTBIEHHUS KUCIOTA
npeacTaBisieT cOOOH TONYOJCYIb(POHOBYIO KUCIIOTY HIIH TPUPTOPYKCYCHYIO KHCIOTY. B

HEKOTOPBIX BAPHUAHTAX OCYINECTBJICHUS coueTaHue coequaeHnii popmyiel (Y) u (Z) B
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NPUCYTCTBUH OCHOBAHMS MIPUBOANT K coenMHEHMIO (popmyibl (X). B HEKOTOpBIX BapuaHTax
OCYILIECTBIICHHUSI OCHOBAaHHUE MPEACTABISIET COOOH TPUITHIIAMUH.

[00196] B omHOM BapuaHTe OCYIIECTBICHHS MPEAJIAraeTCsl Cocod MONyYeHHs COSTUHEHUS
dopmysl (X), BKIFOHAOIMUH coueTaHne coenquHenus popmydsl (Y) ¢ coenuHeHneM GopmMyibl
(Z) B ycnosusix nonyuenus coenunenus gopmynsl (X), rae R, R? | R?, konbio B um
OTIpeIeNIeHbl KaK B JIF000H U3 MPUBEICHHBIX B JAHHOM JIOKYMEHTE (POPMYJI, HITH KaK
KOHKPETHBIE COeTMHEHNs], TpUBEAeHHbIe B Ta0mue 1A, Tabnuue 1B, Tabnune 2A unu tabnure
2B, u X npencrasnsieT co00i yXOnAIyIo Tpymniy. B HEKOTOPBIX BapuaHTaX OCYIIECTBIEHUS X
npeacTaBysieT COOOM rajoreH.

[00197] Korna amunbl popmyibl (Z) KOMMEPUYECKH HEAOCTYITHBI, OHM MOTYT OBITh ITOJTy4€HbI
13 KOMMEPUYECKU JOCTYMHBIX UCXOAHBIX MaTepuanoB. Hanpumep, B HEKOTOPBIX BapUaHTaX
OCYLIECTBIIEHUS aMHHBI (POPMYJIBI (Z) MOTYT OBITH MOJY4YEHBI OCPEACTBOM BOCCTAHOBJICHUSI
COOTBETCTBYIOIIErO HUTPOCOSTUHEHUs.. AMHHBI (POpMYJIbI (Z) 00BMHO (HYHKLIMOHAIU3UPYIOT 10
COYETaHMUs C 3aMelIeHHbIM upuMuanHOM (Gopmysl (Y). Korna skenatenen onpeneneHHbINH
crepeonsomep (Hampumep, Iuc- wiu Tpanc-crepeousomep Gopmys 111, ITA wnu I1IB), MmokeT
OBbITh TIOJTyY€H OJMH €IMHCTBEHHBIH CTEPEOH30Mep COOTBETCTBYIOIIErO aMUHA 0 COUETAHHS C
3aMereHHbIM TupuMuarHOM Gopmyisl (Y). Kakaslit U3 1uic- 1 TpaHC-CTEPEOU30MEPOB MOXKET
OBbITh TIOJTy4€eH MOCPEACTBOM H30MPATENIBHOTO HHBEPTUPOBAHUS CTEPEOXUMUH JI0 YCTAHOBKH
LIMAHOTPYIIBI HA HUKJIOOYTHILHOM KOJIbLIE. B HEKOTOPBIX BapUaHTaX OCYLIECTBICHUS aMHHbI
(bopMy bl (Z) MONYy4arOT MOCPEACTBOM peakiuii 1,3-TUnoNsspHOro HUKJIOTPUCOSTUHEHHS C
UCTIONIb30BAHHEM COOTBETCTBEHHO (PYHKLIMOHATM3UPOBAHHBIX HCXOIHBIX MAaTEPHAJIOB.
HanbHeimast QyHKIIMOHATN3AUS TN B3aUMONpPEeBpalieHrne (PyHKINOHAIBHBIX TPYIIIT MOTYT
OBITh BBITIOJIHEHBI 0 HJTH MTOCJIE PEAKIIUU LUKJIOMPUCOCTUHEHUS.

[00198] B HekoTOpbIX BapUaHTAX OCYLIECTBJICHUS, cCoenuHeH s HopMyJibl [a MOTYT OBITH

MOJIy4€HbI B COOTBETCTBUH CO cxemoii L.
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[00199] Ccrunasce Ha O0myro peakiuoHHy0 cxemy 11, coenunenus popmynsl (2-3) MoryT
OBITh MOJTy4€HbI TIOCPEACTBOM COUETAHUSI COOTBETCTBYIOIIUM 00pa30M 3aMEIIeHHOTO TPUa3oJia
(2-1) ¢ cooTBeTCTBYIOIMM 00pPa30M 3aMEIIEHHBIM CIOKHBIM 3¢ upoMm (2-2). [IpeBparuenue
CIOXKHOTO 3¢ upa coenunenus (2-3) B a-LUAHOKETOH (2-4) MOKeT ObITh OCYIIECTBICHO B
YCJIOBHSIX PEAKIUHU 3aMELISHUs C UCTIOIb30BAaHHEM CHIIBHOTO OCHOBAHUS (HAIIPUMED,
OyTuiuTHs) u aueToHutpuia. [IpuBeneHrie B KOHTAKT coequHeHus (2-4) ¢ COOTBETCTBYIOIINM
00pa3oM 3aMeLEHHBIM TUIPa3UHOM (2-5) WK €ro COJIbI0 MPUBOAMT K aMHHY (HopMy b (2-0).
Coueranue amunHa Gopmyibl (2-6) C COOTBETCTBYIOLIUM 00Pa30M 3aMeLIEHHBIM MUPUMHUIUHOM
dbopmyibl (Y) MoOkeT ObITh OCyIIecTBIIEHO coracHo Cxeme I, mpuBons Takum 00pa3om kK
coequHeHUIo popmyJsr la.

MNPUMEPBI
[00200] Crenyrouiye npuMepsbl BKIFOYEHbI AJI AEMOHCTPALIUU KOHKPETHBIX BApUAHTOB
OCYyILIEeCTBICHHs pacKkpbIThs. CrienuaancTaM B JAHHOH 00JIaCTH TEXHUKH JTOJDKHO OBITh
MOHSITHO, YTO CIIOCOOBI, OMMMCAHHBIE B MOCIEAYIOIIUX MPUMEpax, MPEACTABISIOT OO0
CHOCO0BI, KOTOPBIE XOPOIIO (PYHKIIHOHUPYIOT B HACTOSIIIEM PACKPBITHH, U, CJIEIOBATEIBHO,
MOYKHO CUHTATh, YTO OHH MPEICTABISIFOT COO0H KOHKPETHBIE CIIOCOOBI HACTOSIIIIETO PACKPBITHS.
OpnHako crienanucTaM B JaHHOW OOJIACTH TEXHUKU B CBETE HACTOSIILETO PACKPBITHS CIIEAYeT

NMOHUMATDb, UTO KOHKPETHBIC BAPHUAHTBI OCYIIECTBIICHUSA, KOTOPBIC PACKPBITHI B JAHHOM
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JIOKYMEHTE U B PE3YJIbTATE, KOTOPBIX MMOJYHArOT TOT XK€ WJIH MONOOHBIN Pe3yJIbTaT, He
OTCTYMAIOT OT CYIIHOCTH M 00BEMa PACKPBITHSL.

Oo0mue 3KcnepuMeHTAIbHbIE CTIOCO0BI:

[00201] Bce uyBCcTBUTENBHBIE K BJIare peakLUy NPOBOAWIN B IPEABAPUTENBHO BBICYLIEHHON B
CYILIMJIBHOM IIKa(y, WM C TIOMOLIBIO IJIAMEHHU TOPENKH, U B aTMoc(epe a30Ta CTEKJITHHON
nocyzne. Bece xumudeckne peareHTsl ObUTH IPUOOPETEHBl Y KOMMEPYECKUX ITOCTABIINKOB U
HCTIONIb30BaHbl 0€3 U3MEHEHHH, €CIT He YKa3aHO HHOe. Peakuinu nepeMenBaiy mocpeacTBOM
MarHUTHBIX MEIIAJIOK ¥ KOHTPOJIHUPOBAJIU C MTOMOIIBIO TOHKOCHIOHHOH xpomarorpaduu (TCX)
Ha 250 MKM IpeIBapUTENIbHO MOKPBITHIX CHIMKAreIeM IUIACTHHAX, U BU3YaTU3UPOBAIIN JTUOO
Y@, nubo B fiogHol kamepe. Kosonounyro ¢im-xpomarorpaduio MPOBOAIIIN C
ucnonb3oBanueM cuukarens (100-200 menr). XuMudeckue CIBUTH YKa3aHbl OTHOCUTENBHO
xaopodopma (& 7,26), meranona (863,31) umu JIMCO (82.50) ansa 'H AMP. Ananuz BOXX
nposoxmu Ha cucteme BOXKX Shimadzu 20AB ¢ nerexTopom (HOTOIUOAHON MaTPHLIBI U
kononkoi Luna-C18 (2) 2,0 X 50 MM, 5 MKM CO CKOPOCTBIO MOTOKA 1,2 MJI/MUH U TPaJHeHTOM
pactBopuTensi. MoOunbHas ¢paza A (MDA, H,O + 0,037% (06./06.) T®Y): MobunbHas ¢paza B
(M®B, ACN + 0,018% (06./06.) T®Y) (0,01 musn, 10% M®PB; 4 mun, 80% M®B; 4,9 muH,
80% M®B; 4,92 mun, 10% M®B; 5,5 mun, 10% M®PB). XKXXMC nerextuposanu npu 220 u 254
HM WJIM C TIOMOLIBIO OOHapY KeHUs1 ucnapuresbHoro ceeropaccesausi (ELSD), a Takxke ¢
TIOMOLIBIO TIOJIOKUTEIbHOM noHM3annu 3jekrpopacnbuieHrneM (MC). [lonynpenapaTuBHast
BDXKX BbINONHAIACH C TOMOLIBIO JTUOO KUCIBIX, THOO HEHTPaIbHBIX yCioBHi. Kucbie
ycnosusi: Luna C18 100 x 30 mm, 5 mkm; M®A: HCI/H>O = 0,04%, unu MmypaBbuHast
kuciora/H,O = 0,2% (06./06.); M®B: ACN. Heiirpanbnbie ycaosust: Waters Xbridge 150 x 25,
5 mxkm; MOA: 10 MM NH4HCOs3 B H,O; M®B: ACN. I'paguenT st oboux yciaouii: ot 10%
M®B o 80% M®B B Teuenue 12 MuHyT npu ckopocTs nmoroka 20 mi/muH, 3atem 100% MPB
B TeueHue 2 muH, 10% MOB B Teuenue 2 mus, Y ®-nerexktupoBanue. Ananu3z COX nposogunm
Ha aHanutuaeckoit C@X-cucreme Thar ¢ nerekropom Y @D/BHI.CBET U CepHel XUPATBbHBIX
KOJIOHOK 4,6 % 100 mm, 3MmkwMm, Brirouass AD-3, AS-H, OJ-3, OD-3, AY-3 u IC-3, co ckopocThio
NIOTOKA 4 MJ/MHH U TpagueHToM pactBoputessi. Mobunbras ¢asza A (MPA, CO2): MobunbHast
¢aza B (MDPB, MeOH + 0,05% (06. /06.) UI1IC) (0,01 mun, 10% M®PB; 3 mun, 40% M®B; 3,5
muH, 40% M®B; 3,56-5 muH, 10% M®B). ITpenapatusnyro CO®X npoBoanau Ha
npenapatuBHoi CPX-cucreme Thar 80 ¢ nerekropom Y®/BUI.CBET U CepHel XUPATBHBIX
npenapatuBHbIX KOJOHOK 30 % 250 mm, S5 MM, Brirouass AD-H, AS-H, OJ-H, OD-H, AY-H u
IC-H, co ckopocThro oTOKa 65 MJI/MUH U TPaAHEHTOM pacTBopuTesi. MoOmnbHas dasza A
(M®A, COz): MobunbHas daza B (MPB, MeOH + 0,1% (006./06.) NH3H20) (0,01 mun, 10%
M®B; 5 mus, 40% M®B; 6 mun, 40% M®B; 6,1-10 mun, 10% M®B).
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[00202] Coenunenust Ha3biBaH ¢ ucnioib3oBanueM ChemBioDraw Ultra 13.0 wiun Chemaxon.
Honyyenue coeounenuii
[00203] B cayuasx, Kkorna noAroTOBKA UCXOJHBIX MAaT€PHUAJIOB HE OMHMCAHA, OHU SIBJISIFOTCS
KOMMEPUECKHU JOCTYITHBIMH, U3BECTHBIMH B JIUTEPATYPE UITH JIETKO TOTY4aeMbIMU
CHeLMAINCTAMH B JAHHOW 00JIaCTH TEXHHUKH C UCTIOJIb30BAaHUEM CTaHAAPTHBIX MeToauk. Korna
YKa3aHO, YTO COEAMHEHNS OJIYYal0T aHAJIOTHYHO OoJiee paHHUM MpUMepam UIIH
NPOMEKYTOYHBIM COEIMHEHHSIM, CIIEIMAJIICTY B JAHHOM 00J1aCTH TEXHUKH JOJDKHO OBITH
MOHSTHO, YTO BPEMs PEAKLIUU, KOJMYECTBO SKBUBAJIEHTOB PEAr€HTOB U TEMIIEPATYPa MOTYT
ObITb MOIM(UIIPOBAHBI IS KAXKIO0H KOHKPETHOH PEAKIIMU M YTO MOXKET ObITh HEOOXOAUMO HJIH
JKeJIaTeIbHO UCTIOb30BATh OTJIMYHbIE CITOCOOBI 00paboTku nimm ounctku. Korga peakuum
MPOBOSTCS € UCTIONb30BAHUEM MUKPOBOJIHOBOTO OOJTy4EHHUs1, HCIIONb3YETCs MUKPOBOJIHOBBIMH
uHCTpyMeHT Biotage Initiator. @akTuueckas mogaBaeMasi MOIHOCTb U3MEHSIETCS B TEUEHHE
peakuuu, JUIs MOAAeP KaHUSA IOCTOSHHON TEMIIEPaTyPhl.
INPUMEP 1
Cunre3 N4-3tuin-N2-[1-(3-u301{HaHOUHMKIO0YTHI )-S-MeTHINHPa30J-4-ui]-5-
(TpudTopmerns1) NUPUMHAUH-2,4-TuaMuHa (26)

[00204] 3-(0en3unokcu)uukao0yranona: K nepemermnBaemMomy pacTBopy 3-
6ensunokcunukiaooyTanona (125 r, 709,38 mmoinn) B MeOH (1,5 i) nobasnsimn NaBHs (26,84 T,
709,38 mmob) niopuusimu ipu -20 °C B atmocdepe Nz B Teuenue 4 yacos. ITocie nobasnenws,
cMecH nmaBajiv HarpeTbes 10 25 °C u nepememuBanu B TeueHue 30 muH. K cmecu mobapmsiu
Bony (50 mn) u nepememuBaiy B TedeHre 30 MuH. CMeCh KOHIIEHTPUPOBAJIH NP MOHUKEHHOM
JaBJIEHUH C TIOy4e€HUEeM ocTaTka. ([IBe mapTuu Takoro ke Macmrada OObeaHHSIIN IS
00paboTku.) OCTaTOK OYHMIIAIN C TOMOLIBIO KOJOHOYHOH xpomarorpadun Ha cunmkarene (PE:
EtOAc =6: 1) ¢c monyuenuem (1S, 3S)-3- (OeH3mIOKCH)IIUKIO0yTaHOA B BUAE OECI[BETHOTO
Mmacia.
[00205] 1-(3-(0en3miokcH)uukI00yTHI)-4-HUTPO-1H-mupason: K cmecu (1S, 3S)-3-
(Gensmiokcu)unknodyranona (250 r, 1,40 monb) u 4-autpo-1H-mupazona (158,3 r, 1,40 moinb) B
TT'® (5 n) nobasysmu PPhs (477,37 v, 1,82 monb) u DIAD (368,02 1, 1,82 momnb, 353,87 M) mo
karsiv ipu 0°C B atmocdepe Na. ITocie nobasienus: cmech nepememusaiu mpu 25 °C B
tedyeHue 16 yacoB. CMech KOHIIEHTPUPOBAJIN MPU MOHMKEHHOM JABJIEHHH C TTOJTy4YE€HUEM
ocrarka. Ocrarok pacrupanu ¢ PE:EtOAc =2: 1 (2 1) u punpTpoBanu. OTPUIBTPOBAHHYIO
nenrernky npomsiBanu PE: EtOAc=2: 1 (2 x 1 n) u oOpenuHeHHBIH QUIBTPAT
KOHLIEHTPUPOBAJIH C MOJy4YeHHEM HEOUHIEHHOTO MPOoayKTa. HeounIeHHbIH MPOAYKT OUYHIIATIN
C MOMOIIBIO KOJOHOYHOH xpomarorpadun Ha cuimkarene (PE: EtOAc = 6: 1) ¢ monyuenuem 1-

((1R, 3R)-3-(6enzmnokcn)mkinodyTuin)-4-autpo- 1 H-nupaszona B Buzne 6enoro TBepaoro
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BemecTsa. JKXMC: BY 0,851 mun, m/z = 274,2 [M + H]". '"H AMP (400 MI'u, CDCl3) & 8,15
(c, 1H), 8,12 (c, 1H), 7,29-7,41 (M, SH), 4,92-4,99 (M, 1H), 4,49 (c, 2H), 4,41- 4,47 (m, 1H),
2,63-2,84 (M, 4H).

[00206] 1- (3-(6en3nmoKkcH)IHKI00YTHI)-S-Xa0p-4-HuTpo-1H-mupa3zon: K pacreopy 1-((IR,
3R)-3-(0en3mnokcu)unknoOyTun)-4-autpo- 1 H-mupasona (80 r, 292,73 mmonse) B TT'® (1,6 n)
nobasmsn LIHMDS (1 M, 567,90 mnt ) mo karumsim ripu -75°C B atmocdepe Nz B Teuenue 1
yaca. [Tocne noGaBneHns cMech nepeMeInnBaiy B TedeHne | 4, 3aTemM 100aBIIsIH 110 KaIuisim
npu -78 °C pactsop 1,1,1,2,2,2-rekcaxnopatana (83,16 r, 351,28 mmounp) B TI'® (200 M),
cMech nepemeruBainu npu -78 °C u nepemernnBaiu B TeueHue 1 yaca. CMech BbUIUBAIU B
BonHbIi pactBop NH4Cl (1,5 ;). Oprannueckyro a3y ornensuii v BOIHYIO dasy
skcTparuposainu EtOAc (2 x 500 mir). O0beIuHEHHYIO OpraHUYecKyo a3y MpoMbIBaIN
BOZHBIM HACBIIEHHBIM pacTBOPOM XxJjopuaa Hatpus (1 i), cyurmu 6e3BogabM Naz SOy,
(GUIbTPOBAIM 1 KOHLEHTPUPOBAJIH MPH MOHWKEHHOM JaBjieHuH. OCTaTOK OYMIIAIN C TOMOILBIO
KOJIOHOYHOM Xpomartorpadpuu Ha cunukarene (PE: EtOAc = 10: 1) ¢ monyuenuem 1-((1R, 3R)-3-
(OensmiokcH) UUKIOOYTHIN)-5-Xx510p-4-HUTPO- 1 H-Npa3ona B Buae 0€10ro TBEPAOro BEIIECTBA.
'H SIMP (400 MI', CDCls) & 8,21 (c, 1H), 7,29-7,41 (m, SH), 5,16-5,24 (m, 1H), 4,50 (c, 2H),
4,42-4. 47 (m, 1H) 2,81-2,89 (M, 2H), 2,61-2,70 (M, 2H).

[00207] 1-(3-(0eH3mnokcH)uuKI00yTHI) -S-MeTHI-4-HuTpo-1H-mupa3zon: K cvecu 1 - (1R,
3R)-3-(0en3unokcu)uukno0y i) -S-xynop-4-aurpo- | H-nupaszona (65 r, 211,22 mmons), 2,4,6-
tpumeruii-1,3,5,2 4, 6-rpuokcatpudopunana (212,12 r, 844,90 mmons, 235,69 min) u NaxCO3
(44,78 r, 422,45 mmonn) B 1,4-nuokcane (1,5 m) u H>O (150 mun) nobasisiiu
Pd(dppf)C1,*CH,Cl» (27,6 1, 33,80 mmoib) mipu 25°C B atmochepe Na. 3aTem cMech HarpeBaju
10 100°C u nepemermnmanu B TeueHue 40 qacoB. Cmech oxnaxmanu 10 25 °C u
KOHLIEHTPUPOBAJIHU NPU MOHMKEHHOM AaByieHuu aocyxa. Ocratok pactsopsuiu B PE: EtOAc = 2:
1 (2 n), 3arem nobGassuiu 6e3BoanbI NaxSO4 (100 r), uenwut (100 r) u nepeMenuBaiy B
tedenue 30 muH. Cmech QruibTpoBau uepes cioit nenura. OTHUIBTPOBAHHYIO JICTICHIKY
npombiBasid PE: EtOAc=2: 1 (2 x 1 1) u puibTpaT KOHUEHTPUPOBATH MPH MOHIKEHHOM
JaBJIEHUH € TIOJTy4eHHeM ocTaTka. OCTaTOK OUMINAIIHN ¢ TOMOIIBIO KOJIOHOYHOH XpomaTorpaduu
Ha cuinkarene (PE: EtOAc = 10: 1) ¢ monyuenuem 1-((1R, 3R)-3-(0en3mnokcu) nukiaoOyTu)-5-
metui-4-untpo-1H-nupasona B Bune 6enoro teepaoro Bemectsa. JKXMC: BY 0,844 muH, m/z
=288,2 [M +H]".

[00208] 3-(S-meTna-4-uutpo-1H-nmupazon-1-ua)uukiaodyranon: K pacrsopy 1-((1R, 3R)-3-
(OenzmiokcH)uukIo0yTHI)-5-MeTHn-4-HuTpo- | H-mupasomna (59,5 r, 207,09 mmons) B JIXM (1,2
1) nobasnsu BCls (1 M, 621,27 mi) no karmsim ipu 0°C B atmocdepe N2 B TedeHne 2 4acos.

Cwmech 3atem nepemeniusanu npu 0°C B reuenue 1 yaca. CMech BUIMBAJIM B JIEASTHYIO BOAY
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(600 mu). Bonayto asy skcrparuposanu XM (2 x 600 mir). OObeIUHEHHYIO OPraHHYECKYIO
¢a3y npombiBasu BogHbIM pacTBopoM NaHCO3 (500 mut), BOZTHBIM HACBILIEHHBIM PACTBOPOM
xyopuaa Hatpus (500 mi), cymmmn 6e3BonHbIM NaxSO4, GunbTpoBamM 1 KOHIEHTPUPOBAIN TIPU
NOHW)XEHHOM fAasyieHnH. (UeThlpe nmapTun Takoro ke Macirada oObe AMHAIN U1t 00padOTKH).
OcTtaTok OYMIIAIN ¢ MOMOINBIO KOJOHOYHOH Xpomarorpaduu Ha cunukarene (PE: EtOAc=1: 1)
¢ nonyueHueM (1R, 3R)-3- (5-merun-4-nurpo-1H-nupazon- 1 -mn)pknodyranona B Buae 0eixoro
tBepaoro semecTtsa. 'H IMP (400 MI'u, CDCl5) § 8,10 (yurx, J = 4,63 T'u, 1H), 4,98-5,03 (M,
1H), 4,70-4,82 (M, 1H), 2,85-2,97 (M, 2H), 2,59 -2,66 (M, 3H), 2,47-2,58 (m, 2H), 2,38 (yu.c,
1H).

[00209] 1-(3-ifiopounkao0yTHI)-S-MeTHI-4-HUTPO-1H-nupason: K cmecu (1R, 3R)-3- (5-
meTui-4-untpo-1H-nupazon-1-mn) muxnodyranona (70 r, 354,99 mmons), PPhs (139,66 T,
532,49 mmonb) u umunasona (36,25 r, 532,49 mmous) B TT'® (1,2 1) 1obaBnisig o Karisim
pactBop I (135,15 1, 532,49 mmons) B TI'® (200 mu) mpu 0°C B armocepe N». ITocie storo
cmech nepememuan npu 25°C B Teuenue 16 yacos. CMech BbUIMBAJHM B JIefsiHYIO Bony (500
mi). Boanyro ¢asy skcrparuposanu EtOAc (2 x 300 mut). O0beqMHEHHYIO OpraHUYecKyo ¢asy
IPOMBIBAJIA BOJAHBIM HACBIIIEHHBIM PacTBOPOM xJjopuaa Hatpus (500 mu), cymmnm 6e3BOIHBIM
Na2SO4, punpTpoBany 1 KOHIEHTPUPOBATIH IIPU TOHMKEHHOM JaByieHUH. OCTaTOK OYHIIAIH C
TIOMOLIBIO KOJIOHOUHOM Xpomatorpaduu Ha cunukarene (PE: EtOAc = 10: 1) ¢ mony4yenuem 1-
((1R, 3R)-3-uonuuknoOytun) -S-metun-4-autpo-1H-nupaszona B Buge 6enoro Teepaoro
semectsa. 'H SIMP (400 MI'y, CDCls) & 8,14 (¢, 1H), 4,61-4,83 (m, 1H), 4,12-4,34 (m, 1H),
3,09-3,36 (m, 4H), 2,61 (c, 3H).

[00210] 3-(S5-meTna-4-HuTpo-nupaszon-1-un)uukaodyrankapoonurpuia: K pacreopy 1-(3-
UOAIMKIO0Y THIT)-5-MeTui-4-Hutponupasona (2 r, 6,51 mmons) B IM® (30 mut) mobassiiu
KCN (2,51, 39,06 mmonp) ipu 0°C. 3aTem cmech nepemernusaiu rnpu 70°C B TeueHue 2 HEN.
Cwmech pazbasisimu Bomoit (60 min), sxctparupoBaiu EtOAc (4 x 20 mut). OObenuHeHHbBIE
OpPTaHUYECKHE CJIOU MPOMBIBAJIN BOAOH (2 X SO MJT), BOOHBIM HACHIIEHHBIM PACTBOPOM XJIOpHUIA
HaTpus (50 mu), cymmmu Han NaxSOs, GunbTpoBaiu U KOHIEHTpUpOBaTH. HeounmeHHbIH
MPOAYKT OYMIIAIHN C TOMOIIBIO KOJIOHOYHOH Xpomarorpaduu Ha cuukarene (PE: EtOAc=1: 0
no 1: 1) ¢ monyuenunem 3 -(5-meTuin-4-HUTponHupa3o- 1-ui) HuKI00yTaHKapOOHUTPIIIA B BHIE
eJToro Teepaoro semectsa. JKXMC: BY 1,066 mun, m/z = 207,3 [M + H]*. 'H SIMP (400
MI'y, CDCls) d m.n. 8,16 (¢, 1H), 5,11 (xBun, J = 7,81 I'n, 1H), 3,32-3,47 (M, 1H), 3,08-3,21 (M,
2H), 2,85-2,95 (m, 2H), 2,67 (¢, 3H), 1,59 (¢, 1H).

[00211] 3-(4-amuHO-5-MeTHI-THPa30J-1-Hia)uuKI00yTaHKapoouuTpua: K cmecu 3-(5-
MeTUII-4-HuTponupas3oi- 1 -mn)uuknodyrankapoorntpuna (200 mr, 969,93 mxmons), NH4Cl (259

mr, 4,85 mmonb) B cmecu EtOH (4,8 mur) u H2O (1,2 min) nobasmsuu Fe (270 mr, 4,85 mmonb)
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npu 15°C. Cmecsh nepemermany rpu 80°C B TeueHue 2 yacoB. Cmech GUIBTPOBAIHN U
($uIbTpaT KOHLEHTPUPOBAIN P MOHIKEHHOM AaBneHnd. OcraTok pa3dasisuiu Bogoi (10 mi),
skctparuposain EtOAc (10 x 5 mu). O6beanHeHHbIe OpraHuydeckue ciou cymuian Hag NazSOyq,
¢$uIbTPOBAIH M KOHLEHTPUPOBAIH C MOJIYYeHUEM 3- (4-aMUHO-5-MeTHInHUpas3od-1-
wi)uuknodyrankapooautpuna. JXKXMC: BY 0,101 mun, m/z=177,2 [M + H]".

[00212] 2-xaop-N-3THA-S-(TpUdTOpMeTHI)NUpUMHUANH-4-amuH: K pacTtBopy 2,4-nuxmnop-5-
(Tpudropmermn)mupumununa (70 r, 322,61 mmons) B TT'® (1,4 m) nobasnsiinu pacTBop
stunamuna (32 r, 709,74 mmons, 46,37 mi) B TT'® (100 mu ) mo karysim ipu 0°C B atmocdepe
N> B Teuenue 1 gaca. [Tocne nobasnenus cmech nepemermsanu npu 25°C B Teuenue 1 yaca.
Cwmech GunbTpOBaIN U KOHLIEHTPUPOBAIN MIPU NOHM)KEHHOM JABJIEHUH C TTOJy4YE€HHEM OCTaTKa.
Octarok pactupanu ¢ JIXM (200 m) u punsrpoBanu. OUIbTpaT NEPEeKPUCTAIIIU30OBBIBATIH U3
H-rentana (600 mu) u MTBD (400 mu). OcaxxaenHoi pa3oii Ob1o cCHpOnooOpa3HOe BELECTBO.
XKunkocts orbpaceiBanu. CupornoodpasHoe BEIEeCTBO OYHUIIAIN ¢ IOMOLIBIO KOJOHOYHOM
xpomarorpaduu Ha cunukarene (PE: EtOAc = 20: 1) ¢ nonyuenuem 2-xj10p-N-3THi-5-
(TpudTOPMETII) TMPUMHIHH-4-aMiHa B Bujie Genoro Teepnoro semectsa. 'H SIMP (400 MI'1,
CDCls): 6 8,22-8,27 (M, 1H), 5,40 (ym.c, 1H), 3,56-3,65 (M, 2H), 1,29 (1, J = 7,22 I', 3H).
B2XX: BY: 2,68 mun.

[00213] N4-3Tra-N2-[1-(3-u30uHMaHOUMKIO0YTHI) -S-Me THI-NHPa30J1-4-1Ji|-5-
(tpudropmernn) nupumuaul-2,4-guamun: Cmech 1-(3-M30UMaHOLUKIOOYTHII)-5-
metuanupaszon-4-amuna (170 mr, 964,70 MkMoIb), 2-x510p-N-3THII-5-
(Tpudropmermn)mupumunuH-4-amuHa (217 mr, 964,70 mxmodns), n-TsOH*H,0 (55 wmr, 289,41
MKMOJIb) B 1,4-nrokcane (10 mut) nepemernmBanunpu 90°Cerevenue 2 yacos. Cmech
KOHLIEHTPUPOBAJIM NPU TOHIKEHHOM aaBieHnn. Ocratok pa3dasisuin Bogow (20 mi),
skcrparuposann EtOAc (3 x 10 mut). O6beAMHEHHBIE OPraHIMYECKUE CJION TPOMBIBAJIN BOIOU
(30 Mit), BOTHBIM HACBILIEHHBIM PacTBOPOM XJyiopuaa Hatpus (30 mu), cyurmm Hag NazSOs,
(bUIbTPOBAIH M KOHLIEHTPUPOBAIH. HeounIeHHbIH MPOAYKT OYHINAIH C TIOMOLIBEO
npenapatuBHod TCX (JIXM: MeOH = 15: 1) ¢ monyuennem N4-3tun-N2-[1- (3-
M30LUAHOLUKIIOOY THI)-S-MeTrnupason-4-mi|-5-(tpudropmerin )mupuMuans-2,4-1MaMHUHA.
"H-SAAMP (400 MI'u, CDCl3) 6 m.z1. 8,10 (c, 1H), 7,65-7,93 (m, 1H), 6,15-6,60 (m, 1H), 4,91-5,15
(M, 2H) 3,44-3,55 (m, 2H), 3,23-3,35 (M, 1H), 3,07-3,21 (M, 2H), 2,75-2,89 (M, 2H), 2,20 (¢, 3H),
1,61 (yurc, 1H), 1,25 (1, J=7,1 Ty, 3H). BOXX: BY: 1,73 mun. MC: m/z=366,2 [M + H]".
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INPUMEP 2
Cunres [9]  N4-5tua-N2-[1-(CHsmerna-3-[2- (2H-1,2,3-Tpuason-2-ua)nponan-2-uia|-1H-
nupason-S-ui) -S-(tpudropmernn)nupuMHIANH-2,4-TuamuHa (34)

[00214] DTna-2-merna-2-(2H-1,2,3-tpuason-2-un)nponanoar: K cmecu 2H-tpuaszona (20,
289,56 mmoib) B IM® (200 M) nodasisuu t-BuOK (48,74 1, 434,34 mmons) npu 0°C. Tlocne
nobasnenust, mpu 0°C no xamsaMm go0aBisum 3TUiI-2-0poM-2-Metunnponanoar (78,63 r, 434,34
MMOIJIb), 3aTeM cMech niepemernrBaiu rpu 25°C B Teuenne 3 yacoB. CMech BBUIHBAIIN B
nensHyro Bony (70 mut) U nepemernuBany B TedeHne S MuH. Boanyro ¢asy skcTparuposamu
EtOAc (3 x 300 mi). O0beqUHEHHYIO OpPraHUYECKYIO (ha3y MPOMBIBAJIN BOAHBIM HACBILIEHHBIM
pactBopoM xyopua Hatpust (2 x 200mu), cymuimu 6e3BonHbM NaSO4, GunbTpoBaiu u
KOHLIEHTPUPOBAJIM NIPU TOHI>KEHHOM AaBiieHHH. OCTaTOK OUHUINAIIH C TIOMOLIBI0 KOJIOHOYHON
xpomatorpadun Ha cunukaresne (PE: EtOAc = 3: 1) ¢ nony4ueruem stun 2-metun-2- (1H-1,23-
Tpuason-1-mi)nponanoara u usoMepa 3Tui-2-mMetui- 2- (2H-1,2,3-rpuazon-1-mn)nponanoara.
XKXMC: BY 0,565 mun, m/z = 184,1 [M + H] *. 'H-IMP (400 MI', CDCl3): § m.11. 7,64 (c,
2H), 4,12-4,18 (m, 2H), 1,95 (c, 6H), 1,18 (T, J = 7,28 I'u, 3H). HeskenarenbHblil H30Mep, STHII-
2-metun-2- (1H-1,2,3-tpuason- 1-un)nponaunoar. 'H AMP (400 MI'u, CDCls): § m.a. 7,70 (m, J =
6,40 T'y, 2H), 4,14-4,19 (m, 2H), 1,94 (¢, 6H), 1,20 (1, ] = 7,28 'y, 3H).
[00215] 4-Meruna-3-oxco-4-(2H-1,2,3-Ttpua3on-2-un)nenranautpuia: K cmecu MeCN (96,88
mr, 2,36 mmoub) B TI'® (10 M) nobasisuim no karsim H-BuLi (2,5 M, 0,94 min) npu -78°C B
atmocdepe Na. Cnycrs 0,5 4 mo karuisim 1o0aBisiiu 3T 2-metui-2- (2H-1,2,3-tpuaszon-1-
wn)nponanoar (200 mr, 2,36 MModib) B TeueHue 1 4 npu -78°C, nepemermBanu npu -78°C B
TedyeHue 2 yacoB. CMech BbUIMBAJIH B JIEIHYIO Bony (20 MIT) M mepeMeInInBajIy B TEUSHHE 5
muH. pH cmecu nosoaunu 1o pH 5-6 ¢ nomorsto HCI (1M). Boanyto ¢aszy skcTparupoBaiu
stunaneratoM EtOAc (3 x 10 mir). O0BpeIMHEHHYIO OpraHHYECKYIO (ha3y MPOMBIBAJIN BOTHBIM
HACBIIEHHBIM pacTBOpoM xjopuna Hatpus (10 mun), cymmmm 6e3BonHabM NaxSOs, GunbTpoBaIu
U KOHLeHTpHpoBaiu. OCTaTOK OYHILNAIH C TOMOIIBIO KOJIOHOYHOH Xpomarorpaduu Ha
cwmukarene (PE: EtOAc = 10: 1 go 1: 1) ¢ monyuenuem 4-metmin-3-okco-4-(2H-1,2,3-tpuazon-2-
umneatanauTpuaa. XKXMC: BY 0,945 mun, m/z = 179,1 [M + H]". 'H SIMP (400 MI'w,
CDCl3): 6 m.1.7,76 (c, 1H), 3,11 (c, 2H), 1,90 (c, 6H).
[00216] 1-CHO)Metuna-3-[2-(2H-1,2,3-Tpuaszon-2-ua)nponan-2-ui| -1H-nupaszon-S-amun:
K pactBopy 2 (250 mr, 1,4 mmons), Tpuneiirepomerrnrunapasusa (512,4 mr, 4,2 mmons 2HCI, 3
3kB.) B EtOH (20 mi1) nobasmnsum o karuisim TOA (992 wr, 9,8 mmonsb, 1,36 mi1, 7 3kB.) mpu 0
°C. Ilocne nobasnenust cMeck nepemernrsaini npu 95 °C B TedeHue 4 4acoB. PeakIOHHY0
CMeCh KOHIIEHTPUPOBAJIH, TIOJIy4ast OCTATOK, KOTOpbIi pasdasmsuin H2O (5 mn) u

skctparuposam EtOAc (3 x 5 mun), cymmmu Hax NaSOs, GuimbTpoBain U KOHIEHTPHUPOBAIU
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TpH TIOHUKEHHOM JIaBlieHuH ¢ nojyuenuem 1-(*Hs)merun-3-[2-(2H-1,2,3-Tpuazon-2-1)
nponas-2-ui]-1H-nupaszon-5-amuna. XKXMC: BY 0,236 mun, m/z =210,2 [M + H]". 'H AMP
(400 MI'y, CDCl3): 6 M. 7,61 (¢, 1H), 5,25 (¢, 1H), 3,39 (ym.c, 1H), 2,05 (c, 3H).

[00217] N4-91ua-N2-[1-CHO)merna-3- [2-(2H-1,2,3-Tpua3on-2-ua) nponan-2-ui|-1H-
nupazoa-5-ual-5-(tpudropmernn) nupumuann-2,4-gmuamun: K pactsopy 1-(*Hs)merun-3-[2-
(2H-1,2,3-tpuazon-2-un)nponas-2-mi| -1H-nupazon-5-amuna (100 mr, 477,85 mxkmonb) u 2-
xyop-N-3Tun-5- (tpudTopmernn)nupumuans-4-amuna (107,8 mr, 477,85 mxmons) B 1,4-
mrokcane (10 mu) noGasmsmu n-TsOH (24,69 mr, 143,36 mxmodb). Cmech nepeMeInnBaiyi npu
90°C B TeueHue 3 yacoB. PeakinOHHYIO CMECh KOHLIEHTPUPOBAIU NP MOHM>KEHHOM J1aBJIEHUU.
Ocratok pazbasnsamu H2O (5 M) u pH noBonunu 1o pH 8-9 ¢ noMomsio BOJHOTO pacTBopa
NaHCOs3 u skcrparuposanu EtOAc (3 x 8 mu). O0besMHEHHbIE OpraHUYeCKHe CJIOU MPOMBIBAIIN
BOJIHBIM HACBIIEHHBIM pacTBOpoM xjopuna Hatpus (10 mu), cymunm Hax NaxSOq,
(GUIbTPOBAIM 1 KOHLEHTPUPOBAJIH MPH MOHWKEHHOM JaBjieHuH. OCTaTOK OYMIIAIN C TOMOILIBIO
npenapatuBHoii TCX (PE: EtOAc = 1: 1) u pacTupaHuieM ¢ H-TeTaHOM C MoJiydeHreM N4-
5tun-N2-[1-(*H3) metun-3-[2-(2H-1,2,3-tpuazon-2-un)nponas-2-ui)-1 H-nupason-5-un] -5-
(rpudropmerun)mupuMunun-2,4-miamuna. 'H-SIMP (400 MT'u, CDCl3): & m.z1. 8,10 (c, 1H),
7,62 (c, 2H), 6,73 (yurc, 1H), 6,03 (¢, 1H), 5,15 (ym.c. H), 3,35-3,44 (m, 2H), 2,11 (c, 6H), 1,18-
1,21 (1, J=7,28 T'u, 3H). BOXX: BY 2,24 mun, m/z: 399,2 [M + H]".

MNPUMEP 3
Cunre3 N2-[2-uukaonponui-5-[1-meTui-1-(Tpuason-2-ui) 3tuia|nupas3on-3-uil-N4-3Tui-
S5-(rpu¢ropmeTni) nupumuann-2,4-guamus (78)

[00218] 4-meTna-3-oxco-4-(Tpuazon-2-un)nenranHuTpua: K cmecu 2H-tpuasona (20 r,
289,56 mmoib) B JIM®P (200 mut) nodassuiu t-BuOK (48,74 1, 434,34 MMoJb) 0HOH noprmei
npu 0°C B armocdepe N. ITocne nobasieHus, Mo KarusiM 00aBIISUTA METHIT-2-0pom-2-
metunponanoar (78,63 r, 434,34 mmounb, 56,16 mi). Cmech nepemernuBanu npu 25 °C B
TedyeHue 3 yacoB. OCTATOK BBUIMBAIH B JIEAHYIO Boay (700 M) M mepeMeInnBaii B TEUEHUE 5
muH. BonHyto ¢asy skcrparuposanmu EtOAc (3 x 300 mur). OObennHEeHHY0 OpraHu4eckyo dasy
NIPOMBIBAJIA BOJHBIM HACBIIEHHBIM PACTBOPOM XJjiopuaa HaTpus (2 x 100 mu), Cymmiu Hax
6e3BoaHbIM Na;SO4, GUIBTPOBAIN U KOHLEHTPUPOBAIH MPH MOHIKEHHOM JaBieHuu. OCTaTok
OUUINAJTN C MIOMOIIBIO KOJIOHOYHOH xpomartorpaduu Ha cuukarene (PE: EtOAc=10: 1 g0 3: 1)
C TOJTy4eHHeM METHII-2-MeTHJI-2-(Tprua3o-2-1j)IponaHoaTa B Buje xkearoro macia. 'H SIMP
(400 MI'y, CDCl3): 6 m.a. 7,649 (c, 2H), 3,701 (c, 3H), 1,963 (c, 6H).

[00219] 4-meTna-3-okco-4-(Tpuazon-2-ua)nentanHuTpua: K pacrsopy CH3CN (485,21 wmr,
11,82 mmonp) B TT'® (20 mut) nobassiiu o karuism H-Buli (2,5 M, 4,73 mun) nipu -78 °C B

teyerne 10 muH. [locie noGaBneHus: cMeCh TepeMeITuBaIH MPU JaHHOHN TeMIlepaType B
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TedeHrne S0 MUH | 3aTeM I10 KaruisiM T0OaBIsUTH METHIT-2-MeTHII-2-(Tpruason-2-wi)npomnanoar (1
r, 5,91 mmonb) nipu -78 °C. IlonyuenHyro cMech nepemernnsainy rnpu -78 °C B TeueHne 2 4acos.
PeakmmoHHy0 cMech BBUTHBAIU B JiensiHy0 Boay (50 mut), pH noommmu no pH 5-6 ¢ momombto
HCI (1n) u sxcrparuposamu EtOAc (3 x 20 mi). OOpennHeHHbIE OPraHUYECKHE CIIOH
NPOMBIBAJIM BOJHBIM HACBIIEHHBIM pacTBOpoM xjopuaa Hatpus (10 mu), cymmmm Hax NaxSOq,
(GUIbTPOBAIM M KOHLEHTPUPOBAIIH MPH MOHWKEHHOM JaBiieHUH. OCTaTOK OYMIIAIN C TOMOIIBIO
KoJIoHOUHOM Xpomarorpadpuu Ha cunukarene (PE: EtOAc = 10: 1 go 1: 1) ¢ monyueHnuem 4-
METHJI-3-0KCO-4- (TpHa30-2-1ui)IeHTAHHUTPUIIA B BUJIE JKEJITOrO TBEpPAOro BemecTsa. 'H IMP
(400 MI'y, CDCl3): 6 m.a. 7,761 (c, 2H), 3,106 (¢, 2H), 1,904 (c, 6H).

[00220] 2-umxaonponui-S-[1-meTuna-1-(Tpua3ou-2-wi)3Tuia| nupason-3-amun: K cmecu 4-
MeTUJI-3-0KCo-4-(Tprazon-2-um)nenranaurpuia (400 mr, 2,24 MMOIIb) U AUTUAPOXJIOPUAA
ukyonponuiaruapasuxa (974,6 mr, 6,72 mmons) B EtOH (10 M) no6asmsm HCI (12 M, 560
mia) ipu 25 °C B atmochepe Nz. Cmece nepemernusanu pu 90 °C B Teuenue 12 yacos. Cmech
koHLeHTpupoBainu. OcraTok BbUTHBaIN B BOAHBIN pacTBop NaHCOs3 (10 mun) u nepemernubany B
TeueHne 5 MuH. Bonnyro ¢asy sxcrparuposanu EtOAc (3 x 5 mi). OObennHeHHy0
opraan4eckyo ¢asy cyumian 6e3BogHbM NaxSO4, puiabTpoBasu 1 KOHLIEHTPUPOBAIH ITPU
NOHIKeHHOM aaBiennn. Ocratok ounmmainu ¢ nomoursto npenaparusHoid TCX (PE: EtOAc =
1/1) ¢ nony4enuem 2-uuknonponui-S-[ 1-merui-1- (Tprua3o-2-ui)3Tii |mupa3oi-3-aMruHa B
Buzie skenToro maciaa. 'H SIMP: (400 MI'u, CDCls): & m.i. 7,756-7,722 (n, J = 13,6 I';, 1H),
7,616 (c, 1H), 2,041 (c, 6H), 1,139-1,100 (m, 2H) 1,022-1,004 (m, 2H).

[00221] N2-[2-muxaonponun-S-[1-meTuii-1-(Tpuazon-2-un)3tuia| nupaszon-3-uil-N4-3Tu-
S5-(tpudropmernn) nupumuaun-2,4-guamun: Cmech 2-UUKIONponi-5-[ 1-metun- 1-(Tpuasosn-
2-nn)stii| nupason-3-amuna (77 mr, 331,5 MkMonb), 2-x10p-N-3THII-5-
(Tpudropmerin)mupumunuH-4-amuna (74,79 mr, 331,5 mxmonn) u n-TsOH.H>O (31,53 wr,
165,75 mxmonb) B 1,4-auokcane (10 mu) nepemermsany npu 90 °C B TeueHue 3 4 B armochepe
N2. PeakuimoHHYI0 CMeCh TaCHIIN C MMOMOIIBIO HACBIIIIEHHOTO BoHOTO pactBopa NaHCOs (10
mit) 1 3kcTparupoBamu EtOAc (2 x 10 mut). OObenHEeHHbIE OpraHUYeCKHe CJIOU MPOMBIBAIU
BOJIHBIM HACBIIIEHHBIM pacTBOpoM xjiopuna HaTpus (10 mur), cymmmu Han NaxSOs,
(UIbTPOBAIH M KOHLEHTPUPOBAIH MPH MOHIWKEHHOM JaBiieHUH. OCTaTOK OYHIIAHN C TOMOIIBIO
npenapatiuBHOi TCX (Si02, PE: EtOAc = 1: 1) u nanpHelIIel O4UCTKON C MOMOIIBIO
npenapatiuBHOi BOXXX (FA) ¢ nonyuennem N2-[2-nuknonponui-5-[ 1-merun-1-(Tpuaszon- 2-
WJ1)3TH | Mupa3on-3-ui]-N4-3Tun-5-(TpudropMeTun) mupuMuauH-2,4-nuamuna. 'H AMP (400
MI'u, CDCls): 6 8,13 (¢, 1H), 7,62 (¢, 2H), 7,30 (yur.c, 1H), 6,13 (¢, 1H), 5,18 (ymr.c, 1H), 3,38-
3,47 (m, 2H), 3,24 (1T, J = 3,59, 6,95 I'y, 1H), 2,10 (¢, 6H), 1,24 (1, J = 7,22 I'y, 3H), 1,09-1,21
(m, 4H). BOXX: BY 2,61 mun. MC: m/z: 4223 [M + H]".
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IIPUMEP 4
Cunres (3S) - u (3R)-3- [1-uuxaonponui-S -[[4-(3Tunamuno) -5-
(TpudTOpMETHI)IUPUMHANH-2-UI]|aMuHO|nMpa3oa-3-ui] -3-meTui-rerparuapodypan-2-
oHa (143 u 144)

[00222] Tper-6yrna N-(1-meTnauukiaonponuia)kapbamar: K cmecu vatpus (5,34 1, 232,32
MMOJIb) B auaTHIIKapOoHate (50 mut) nobasisiiu pactBop Terparuapodypan-2-ona (20 r, 232,32
MMOJIb) B auaTHikapOonare (25 mu) npu 100 °C B Teyenue nepuozaa 3 4. CMech OXJIaXnaIu 10
20 °C u raciiy ¢ TOMOIIBIO JIEASTHOTO HachIeHHOro BogHoro pacteopa NHyCl, 3atem
nosoxuiu pH no pH 5 mocpencrsom nodasnenust 1 v. HCl. Bognyro ¢asy skcTparuposanu
EtOAc (3 x 30 mu). OObearHEHHYIO OPTaHUYECKYIO (pa3y MPOMBIBAIHM BOIHBIM HACBIIIIEHHBIM
pactBopoM xJyiopuza Hatpust (2 x 20 mu), cymmnu Hax 6e3BoaabM NaxSQ4, puiabTpoBaiu u
KOHLIEHTPUPOBAJIM NIPU MOHI>KEHHOM AaBiieHHH. OCTaTOK OUHUINAIIH C TIOMOLIBIO KOJIOHOYHON
xpomarorpaduu Ha cunukarene (PE: EtOAc = 10:1 no 0:1) ¢ mony4yeHueM 3Tuj-2-
oKcoTeTparunpodypan-3-kapookcunaTa B BUe CBETIO-kenToro macia. 'H AMP (400 MI'w,
CDCl3): d m.a. 4,49 (tn, J = 8,47, 5,52 'y, 1H), 4,34 (at, J = 8,69, 7,45 I'y, 1H), 4,24-4,30 (M,
2H), 3,55 (mm, J =9,35, 7,59 I'y, 1H), 2,69 (axs, J = 13,07, 7,57 I'y, 1H), 2,51 (anan, J = 13,08,
9,32,7,59,5,52 Ty, 1H) 1,32 (1, J = 7,09 I'y, 3H).

[00223] DTua 3-meTHa-2-0Kco-TeTparuapodypan-3-kapookcuiaar: K pactsopy stuin 2-
okcoterparuapodypan-3-kapookcunara (6,9 r, 43,63 mmons) B TT'® (150 mu) nodassuin NaH
(1,92 1, 47,99 mmonsb, 60% uuctotsl) pu 0 °C B Teyenue 30 muH. [locie nodaBiaeHus cMeCh
nepemernuBanu rpu 20 °C B Teduenue 30 MuH 1 3aTeM 1o karuisim nodasysuiu Mel (9,29 1, 65,45
MMoJIb, 4,07 mut) ipu 0 °C B Teuenne 30 muH. [TonyueHHyro cmech nepememuaimu mpu 20 °C B
teyerue 10,5 yacoB. CMech BbUIMBAIU B BOAHBIN HachimeHHbIH pacTBop NH4Cl mpu 0 °C u
skcrparupoBaiid EtOAc (3 % 50 mu1). OObequHEHHBIE OPraHHYECKHE CIION TIPOMBIBAJIA BOJTHBIM
HACBIIEHHBIM pacTBOpoM xJjopuna Hatpus (30 mi), cymmmm Hax NaxSOs, GunsrpoBanu u
KOHLIEHTPUPOBAJIM NIPU TOHIKEHHOM AaBiieHHH. OCTaTOK OUUINAJIH C TIOMOLIBEO KOJIOHOYHOU
xpomatorpadun Ha cunukarese (PE: EtOAc =20: 1 go 1: 1) ¢ mony4ueHuem 3Tui 3-MeTHII-2-
okco-TeTparuapodypan-3-kapbokcunaaTa B Buje sxenroro macna. 'H AMP (400 MI'n, CDCl3): &
M.I. 4,32-4,44 (m, 2H) 4,24 (xB, J = 7,20 'y, 2H), 2,76 (ann, J = 13,01, 7,06, 4,19 I'u, 1H) 2,20
(nT, J=13,23, 8,38 I'y, 1H), 1,54 (¢, 3H), 1,30 (1, J =7,17 'y, 3H).

[00224] 3-(3-meTmJI-2-0KCcO-TeTparuapodypan-3-ui) -3-okco-nponanHutpui: K pactsopy
CH;3CN (1,2 1, 30,03 mmonsb, 1,58 mut) B TT'® (50 mut) noGassimu o karusim H-BuLi (12,01 mu,
2,5 M) npu -78 °C B reuenne 30 mun B armocepe Nz. [Tocne nodasienus cmech
nepeMeIuBaIi Py JaHHOU Temriepatype B TedeHne 30 MuH. CMech CyCnieH3 UM J00aBIISIIH 1O

KaIUIM K PacTBOPY 3THI 3-METHII-2-0KCO-TeTparuapodypan-3-kapookcunara (4,7 T,
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27,30mmonb) B TI'® (50 M) mpu -78 °C B Teuenue 30 muH. [TonydeHHy0 CMeCh HarpeBaJH A0 -
40 °C u nepememnsanu npu -40 °C B Teuenue 1,5 4. PeakIHOHHYIO CMECh TaCUJIN C TOMOLIBIO
HachimeHHoro Boaaoro pacteopa NH4Cl mpu 0 °C, a 3atem nosonumu pH no pH=4-5 ¢
nomomeio 1 H. HCI u axcrparuposanu EtOAc (3 x 50 mir). O0bpeuHEHHbIE OPraHUYECKHE CIIOH
NPOMBIBAJIA BOJHBIM HACBIIEHHBIM PAaCTBOPOM xJjopuaa Hatpus (20 mur), cymmmm Hax NaxSOq,
($uIbTpOBaNIH M KOHLEHTPUPOBAJIH MPH MOHWKEHHOM JAaBJIEHUH C NOJy4YeHHueM 3-(3-MeTri-2-
OKCO-TeTparuapodypan-3-ui) -3-OKCONMPONAHHUTPIIIA B BUJE JKEJITOTO TBEPAOTO BEIIECTBA,
KOTOpPOE HCIIONb30BaNH Ha CeAyolel cranuu 6e3 nanbHeiimeit ounctku. "H IMP (400 MI'w,
CDCl3): 6 m.a. 4,29-4,46 (m, 2H), 3,79-4,12 (m, 2H), 3,03 (ann, J = 13,40, 7,55, 6,17 'y, 1H),
2,10 (T, J = 13,73, 7,14 'y, 1H), 1,60 (c, 3H).

[00225] 3-(5-amuHO-1-HUKJIONPONUI-NHPA30JI-3-HJT) -3-MeTHJI-TeTPAruApoPpypan-2-oH:
Cwmecn 3-(3-meTtun-2-okco-rerparuapodypan-3-ui)-3-okconpornanuutpunia (200 mr, 1,2 Mmmonb)
Y COJIM AMTHAPOXJIOpuAa nukionpormmwiruapasuxa (174 mr, 1,2 mmons) B i-PrOH (5 mu)
nepemewuBanu npu 50 °C B Teyenue 16 yacos B armocepe Nz, pH peakiuoHHOTo pactBopa
nosoxauu 1o pH 7 ¢ nomotpio HackieHHoro sogHoro pacrsopa NaHCOs3, u skctparuposaiu
EtOAc (3 x 5 mu1). Opranudeckue cyion 0O0bEIUHSIIN, IPOMBIBAJIA BOAHBIM HACBILICHHBIM
pactBopoM xJyiopuaa Hatpust (5 min), cymmin Haa NaxSQs, GuasTpoBasu U KOHLIEHTPUPOBAIH
NPY TIOHM)KEHHOM JaBjieHnd. HeounIneHHbIH MPOIYKT OUHUINAJIH C TIOMOLIBIO TpenapaTHBHON
TCX (AXM: MeOH = 10: 1), noay4as 3- (5-aMuHO- | -LUKJIOTPOIHITHPA30JI-3-11) -3 -
MeTunTeTparuapodypaH-2-oH B BUe kerroro Macna. 'H IMP (400 MI'u, CDCls): § m.a. 5,47
(c, 1H), 4,24-4,41 (m, 2H), 3,76-3,94 (yu.c., 2H), 3,04-3,14 (m, 1H), 2,89- 3,02 (m, 1H), 2,12-
2,28 (m, 1H), 1,53 (c, 3H), 0,95-1,04 (m, 4H).

[00226] (3S) u (3R) N2-[S-unkaonponui-1-[3-(Tpua3oi-2-ui) uMKI00y THII|Hpa30.1-4-
wi]-N4-3tun-5-(rpudpropmernn) nupumuaun-2,4-guamun: K pacrsopy 3-(5-amuno-1-
LUKJIONPONUIIITHPA30J1-3-11) -3-MeTuiI-Terparuapodypan-2-ona (90 mr, 406,76 mkmonb) B 1,4-
arokcane (5 mur) nodasmsum 2-xnop-N-3Tui-S-(tpudropmerun)nupuMuant-4-amut (91,77 wmr,
406,76 mxmonb) u p-TsOH (14,01 mr, 81,35 mxmounb). Cmech nepemermsany npu 90 °C B
teueHue 10 gacos. pH peakunonHoro pactsopa 1osoauau 10 pH 7 ¢ MOMOIIBIO HACHIILIEHHOTO
BonHOTO pacteopa NaHCOs, skcrparupoamu EtOAc (3 x 5 mun). Opranudeckue ciou
OOBEIMHSUIIN, MPOMBIBAJI BOJAHBIM HACBIIIEHHBIM PACTBOPOM XJIOPUA HATPHS (5 MIT), CYIINIIH
Hax NaxSOs, puneTpoBain ¥ KOHLUEHTPUPOBAIN MPU OHIKEHHOM AaBieHnd. HeounimeHHbIH
npoxaykt ouninainy ¢ nomomsto npenapatusHoil TCX (PE: EtOAc = 1: 1) ¢ monydeHuem cmecei
SHAHTHOMEPOB, KOTOPYIO pazaessuin ¢ nomombo COX.

[00227] Daroupyromuiicsa nepsbim uzomep: 'H AMP (400 MT'u, CDCls): § m.1. 8,09 (c, 1H),
7,16 (ym.c, 1H), 6,55 (¢, 1H), 5,17 (yu.c, 1H), 4,20-4,32 (m, 2H), 3,48-3,57 (m, 2H), 3,12-3,20
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(M, 1H), 2,93 (nan, J = 12,58, 6,49, 4,02 ', 1H), 2,19 (aT, J = 12,58, 8,52 I'y, 1H), 1,53 (¢, 3H),
1,24 (1, J = 7,22 Ty, 3H), 1,02-1,13 (M, 4H). BOXXX: BY: 2,33 mun. MC: m/z: 411,2 [M + H] ™.
[00228] Dmroupyromuiics BropbiM uzomep: 'H SIMP (400 MI'u, CDCls): § m.a. 8,17 (1, J =
0,75 T'y, 1H), 7,28 (yu.c, 1H), 6,62 (c, 1H), 5,26 (yur.c, 1H) 4,28-4,42 (m, 2H), 3,55-3,66 (M,
2H), 3,17-3,28 (m, 1H), 3,01 (mnox, J = 12,61, 6,46, 4,02 'y, 1H), 2,26 (o, J = 12,55, 8,47 I'y,
1H), 1,53-1,64 (M, 3H), 1,32 (1, J = 7,22 T'y, 3H), 1,10-1,21 (m, SH). BOXX: BY: 2,33 mus.
MC: m/z: 411,2 [M+H] ~.
IIPUMEP 5
Cunres 1-(1-uuxaonponui-S -((4-(3TuiaamuHo)-5- (TpudTopMeTHI)NIHPUMHIUH-2-
ui)amuHo)-1H-nupaszon-3-ua)nuppoaunaun-2-ox (153)

[00229] 1-mmkaonponui-1H-nupazon-3,5-amamun:Cvecs nponanauauTpuia (6,15 r, 93,09
MMOJIb) U LUKJIonponwirnapasusa (9 r, 62,06 mmons, conu 2HCI) B i-PrOH (10 M) Harpesanu
npu 105 °C B Teuenue 5 yacos. PeakunonHbIi pactBop oxnaxaanu 1o 0 °C, pH noBoxunu no
pH 7 ¢ nomomsio HackimeHHOro BogHoro pacrsopa NaHCO3, KOHLIEHTpUPOBAIN TpU
MOHM)KEHHOM JaBJieHH. HeounIneHHbIHi MpOoaAyKT OYMIIAIN C MOMOIIBIO KOJIOHOYHOM
xpomarorpaduu Ha cunukarene (JIXM: MeOH = 30: 1 o 10: 1), mony4as 1-
LUKJIONPONUINHUPA30i-3,5-IMaMuH B Buae KopudHesoro cuporna. 'H SIMP (400 MTI'u, CDCls): §
m.1. 4,88 (c, 1H), 3,80 (yu.c, 2H), 2,98 (1T, J = 6,89, 3,47 ', 1H), 2,84 (yu.c, 2H ), 1,05 (nks, J
=7,86, 3,70 I'u, 2H), 0,93-1,00 (M, 2H).
[00230] N-(5-amuno-1-unknonponui-1H-nupa3on-3-ua)-4-xnopoyranamua:K pacrsopy 1-
LUKJIONPOMUITUPa30i-3,5-nuamuna (2,25 r, 16,28 mmons) u TOA (3,29 1, 32,56 MmoIb) B
JAXM (200 m1) noGasiistan 1o Karisim 4-xsopOytanowtxiopua (2,07 r, 14,65 mmons) npu 0 °C
B TeueHue 30 munH. Cmech nepemerurBany npu 0 °C B Teuenue 30 MUH U nepeMenIuBamy npu 15
°C B Teuenue 1 yaca. Peakimonnyto cmech pazdasisuin H2O (50 mur) u skcrparuposanu JIXM: i-
PrOH (06.: 06.=3: 1, 3 x 30 mu1). OObeauHEHHBIE OpraHudeckue ciiou cymmiu Hag NazSOq,
(UIbTPOBAIH M KOHLEHTPUPOBAJIH MPH MOHIWKEHHOM JaBjieHUH. OCTaTOK OYHINAIN C TOMOIIBIO
KOJIOHOUHOH Xpomarorpaduu Ha cunmkarene (PE: EtOAc = 10: 1 go 0: 1), mony4ast N- (5-
AMUHO- | -IIUKJIONPONUANHPa30-3-u)-4-x TopOyTaHaMus B Buje skenToro macaa. 'H SIMP (400
MI'u, CDCls): 6 m.a. 7,97 (yurc, 1H), 5,94 (c, 1H), 3,90 (yur.c, 2H), 3,63 (1, J = 6,21 I'y, 2H),
3,08 (T, J=6,82, 3,59 Hz, 1 H), 2,49 (1, /= 7,09 Hz, 2 H), 2,16 (xBUH., J = 6,62 Hz, 2 H), 0,93 -
1,13 (M, 4 H).
[00231] 1-(5-amuHo-1-uuxkgonponui-1H-nupa3on-3-ui) nuppoaunaun-2-ou:K pacreopy N-
(5-amuHO- | -TuKITONpONIIIIIHpa3on-3-mi) -4-xnopbyranamuaa (1,3 r, 5,36 mmons) B TT'® (390
mut) nodasisuin NaH (536 wmr, 13,40 mmonb, 60% uuctotsl) npu 0 °C B Teuerne 10 mun. [Tocne

nobasnenust cMech nepemernnsany npu 0 °C B reuerne 20 MUH U 3aTe€M MepeMeLINBaIU Ipu 15
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°C B TeueHue 1,5 yacoB. PeakiMOHHYIO CMeCh ITaCUJTH C TIOMOILBIO HACBILIIEHHOTO BOAHOIO
pactBopa NH4Cl (100 mun) mpu 0 °C u 3aTem skcrparuposaimu JIXM: i-PrOH (06. : 06. =3: 1, 3 x
100 mut). O6BenuHEeHHBbIE OpraHrdeckue cjiou cymmwm Haa Na;SO4, GribTpoBain u
KOHLIEHTPUPOBAJIM NPU TOHIKEHHOM aBiieHHH. OCTaTOK OUUINAJIH C TIOMOIIBI0 KOJIOHOYHON
xpomatorpadun Ha cumkarese (PE: EtOAc = ot 10: 1 go 0: 1), mony4as 1-(5-amuno-1-
LIMKJIONPOTUIIITHPA30J1-3-UJT)TUPPOSTUANH-2-0OH B KAUECTBE MOYTH O€JIOr0 TBEPIOTO BELIECTBA.
'H AAMP (400 MI'u, CDCl3): & m.a. 6,10 (c, 1H), 3,89 (1, J = 7,06 I';, 4H), 3,10 (7T, J = 6,86,
3,61 I'y, 1H), 2,52 (1, J = 8,05 I'y, 2H), 2,11 (xBus, J = 7,61 I'y, 2H), 1,06-1,12 (m, 2H), 1,00-
1,06 (m, 2H).
[00232] 1-(1-umkaonponui-S -((4-(3THaamMuHO)-S-(TpUdTOPpMETHT) NHPUMHAUH-2-
wi1)amuHo)-1H-nupa3zon-3-un)nuppoanaun-2-on: K pactsopy 1-(5-amuno-1-
LIUKJIONPONUIIIHNPA30J1-3-ui)upponauanH-2-oHa (180 mr, 872,77 mxmorb) u 2-x10p-N-3Thi-5-
(TpudTopmerin)mupumunun-4 -amuna (197 mr, 872,77 mxmons) B 1,4-nuokcane (10 mu)
nobasis n-TsOH. H2O (45 wr, 261,83 mxmonb). Cmeck nepemernusany pu 90 °C B TeueHne
12 gacos. Peakimonnyto cmeck pasbasisun HO (30 mun) u nosoauimu pH o pH 8-9 ¢ momouisto
BoxHOro pacteopa NaHCOs3 (10 mu) npu 0°C u sxcrparuposaiu EtOAc (3 x 30 mu).
OObennHeHHble OpraHMYeCKHUe CJION MTPOMBIBAJIN BOAHBIM HACBIIIEHHBIM PACTBOPOM XJIOPHA
Hatpust (10 mu), cyumnu Hag Na;SO4, GuIbTpOBaIM M KOHLEHTPUPOBAIH MPH MOHUKEHHOM
nasnennn. OcraTok ouninany ¢ nomousto npenaparusaoil BOXX (FA) ¢ nonyuenuem 1-(1-
KsIonponui-S ~((4-(atunamMuno)-5- (TpudropMeTHI)TUPUMUINH-2-11)aMUHO)- | H-iupason-3-
un) mupponuauH-2-od. 'H SIMP (400 MI'y, CDCls): & m.a. 8,16 (c, 1H), 7,35 (ymc, 1H), 7,22
(c, 1H), 5,27 (yurc, 1H), 3,93 (T, J = 7,06 ', 2H), 3,62-3,73 (M, 2H), 3,19-3,27 (M, 1H), 2,56 (T,
J=8,16T'y, 2H), 2,09-2,20 (m, 2H), 1,34 (1, J = 7,28 'y, 3H), 1,15-1,20 (m, 2H), 1,09-1,15 (m,
2H) BOXX: BY 2,11 mun. MC: m/z: 396,2 [M + H]".
IMPUMEP 6
Cunrte3 N2-|3-uuxnonponui-1-(1,1-1uokcorueran-3-ua)nupa3zoni-4-ujl-N4-3Tuu-5-
(TpudTopmeTn)nUpUMUANH-2,4-1uamuH (110)

[00233] 3-(3-umkJonponui-4-uuTponupason-1-uia)rueran 1,1-quokcena: K cmecu 3-
ukstonponui-4-uutpo- 1 H-nmupasona (500 mr, 3,26 mmons) B IM® (15 mu) nodasmsuin NaH
(156 wr, 3,91 mmoub, uncrory 60%) mpu 0 °C B atmochepe N2. Cmeck nepemerntusanu npu 20
°C B Teuenue 30 muH, 3aTeM oOpabaTeiBanu 1,1-guokcan-3-6pomrueranom (1,01 r, 3,26 MMOIIb)
u nepemernnsany npu 20 °C B Teuenue 15,5 gacoB. CMech BbUIMBAIH B JIeAsAHYO Boay (30 M) u
skctparuposan EtOAc (3 x 15 mu). OO6besnHEHHYO OPraHUIeCcKyIo (pa3y mpOMBIBAINA BOIHBIM
HACBIIEHHBIM PAaCTBOPOM xJjopuaa Hatpus (3 x 15 mi), cymmnm Hax 6e3BogHbIM NazSOs,

(UIbTPOBAIH M KOHLEHTPUPOBAIH MPH MOHIWKEHHOM JaBiieHUH. OCTaTOK OYHIAIN C TOMOIIBIO
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KOJIOHOUHOM Xpomarorpapuu Ha cumkarene (PE: EtOAc = ot 1: 0 o 3: 1) ¢ monyuenuem 3-(3-
LIMKJIONPONUI-4-HUTPpONHpPa3o- 1 -mn)tuetad 1,1-quokcruaa B BUAeE KENToro Maca.
[00234] 3-mmxaonponmi-1-(1,1-qguokcorneran-3-mi) nupasou-4-amun: K pacrsopy 3-(3-
LUKJIONpONTUiI-4-HuTponupason- 1 -um)tueran 1, 1-quokcuna (160 mr, 621,91 mxmons) B EtOH (8
mi) 1 H20 (2 min) nobasnsm Fe (174 wmr, 3,11 mmonb) u NH4Cl (166 mr, 3,11 mmons, 108,71
min) pu 20°C. PeakumonHyro cmech Harpesasiu npu 70°C B Teuenue 2 4, 3aTeM
KOHLIEHTPUPOBAJIN NPU TIOHIKEHHOM /1aBiieHHH. OCTaTOK MPOMBIBAJIM CMECHIO PAaCTBOPUTENEH
JAXM u MeOH (10 mn, 10: 1), punprpoBanu u GUABTPAT KOHLEHTPUPOBAJIH ITPH MOHMKEHHOM
JaBJIEHUHN € TIOJTyueHueM 3-uukionponui-1-(1,1-auokcorneran-3-ninnupason-4-aMuHa B BUIE
KOPUYHEBOT'O Macja.
[00235] N2-[3-nuxaonponui-1-(1,1-guokcorneran-3-uia) nupaszon-4-uia|-N4-3Tuj-5-
(tpudropmernn)nupumuaut-2,4-nuamun: K pacrsopy 3-umxnonpormin-1-(1,1-
AuoKcoTrueTan-3-un)nupason-4-amusa (100 mr, 439,99 mxmons) u 2-xn0p-N-3Tui-5-
(TpudTopmerin)mupumunnH-4-amuHa (99 mr, 439,99 mxmons) B 1,4-auokcane (5 mi)
nobasisn n-TsOH (15 mr, 88 mxmonb). Peakiponnyro cmech nepemernnany npu 80 °C B
tedenue 1 yaca. pH cmecu nosoaunu 10 pH 7 ¢ mOMOIIBIO HACHIIEHHOTO BOJHOTO PacTBOpa
NaHCOj3, skcrparuposanu EtOAc (3 x 5 mur). OObeiuHEeHHbIE OPTAaHUYECKHE CIION MTPOMBIBAJIH
BOJIHBIM HACBIIEHHBIM PACTBOPOM XJjiopuaa Hatpus (5 mut), cyurmma Hag Na;SO4, punbTpoBamu
U KOHLIEHTPUPOBAJU MPH MOHMKEHHOM JaBJieHuU. HeounieHHbIH MPOAYKT OYHILAIHU C
nomoteio npenaparusaoil BOXKX (neliTpanbHoi) ¢ monydenuem N2-[3-mukinonpormi-1- (1,1-
JMOKCOTUETAH-3-UN)Upa3on-4-1ui]-N4->1un-5-(tpudropmerun) nupumunun-2, 4-quamuna. 'H
SAMP (400 MTI'y, CDCI3): 6 8,16 (¢, 1H), 8,12 (yu.c, 1H), 6,62-7,03 (m, 1H), 5,15 (yur.c, 1H),
5,07 (yu.c., 1H), 4,66 (yu.c, 2H), 4,58 (yu.c, 2H), 3,58 (yurg, J = 5,90 I'u, 2H), 1,67-1,78 (M,
1H), 1,32 (ym.T, J = 6,78 I'y, 3H), 0,91-0,98 (M, 2H), 0,81-0,90 (M, 2H).B2XX: BY: 1,92 mus.
MC: m/z=417,2 [M +H]J".
INPUMEP 7

Cunres (1R, 5S)-1-[1-uuxnonponuu-5S-[[4-(3TunamMmuHo0)-5- (TpudTOpMETHI)MTUPHUMHIANH-2-

wi|amuHo |[nupa3zon-3-ui|-3-okcadunukio|3.1.0]Jrekcan-2-on (162)
[00236] Metna (1R, 5S)-2-okco-3-okcadunukio [3.1.0] rexcan-1-kapooxcuaar: Na (8,27 r,
359,52 mmonb) nodasisuiu 8 MeOH (500 min) u cmeck nepemermsany npu 20 °C B Teuenue 3
4yacoB 10 pactBopenust Na. Jlobasmsimu numerunnponanauoar (50 r, 378,44 mmons) nipu 0 °C,
3areM uepes 30 muH (25)-2-(xmopmermn)okcupad (31,51 r, 340,6 mmonb) nobasnsm npu 20 °C
B atMocepe N2. Cmech nepemermnBanu npu 90 °C B reuenne 12 yacos. Cmech
KOHLIEHTPUPOBAJIN NPU MOHIKEHHOM aBnerHny npu 45 °C. OcTaTok BBUTUBAIN B JIEASHYIO BOAY

(100 mim) 1 mepememuBanu B TedeHne S MuH. Bonnyro ¢asy skcrparuposamu EtOAc (3 x 300
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mi1). OObEAMHEHHYIO OPTaHUYECKYIO a3y MPOMBIBAIIM BOAHBIM HACBIIIEHHBIM PACTBOPOM
XJIOpY/a HATpus, cymin Hax 6e3BoaHbIM NaxSO4, GUIbTpOBAIN U KOHLEHTPUPOBAIH MTPH
NOHMXKEHHOM AaByieHnH. OCTaTOK OYMINAIN C IOMOIIBI0 KOJIOHOYHOH XpoMaTorpaduu Ha
cumukarene (PE: EtOAc = 100: 1-5: 1), monyuas metun (1R, 5S)-2-okco-3-
okcabunukno[3.1.0]rexcan-1-kapbokcunar B Bue macaa. ' H AMP (400 MI'u, CDCl3): § m.z.
435 (nn, J =9,37, 4,74 I'u, 1H), 4,18 (n, ] = 9,48 I'y, 1H), 3,79 (¢, 3H), 3,33-3,40 (M, 1H), 2,74
(nt, J =794, 5,18 I'y, 1H), 2,07 (nn, J = 7,94, 4,85 'y, 1H), 1,39 (1, J = 5,07 I'y, 1H).

[00237] 3-okco-3 -[(1R, 5S) -2-0kco-3-okcadunukao|3.1.0] rekcan-1-uajnponanaurpuia: K
cmecu MeCN (1,45 1, 35,22 mmonb) B TT'® (20 min) nobasnsimu H-Buli (2,5 M, 14,09 min) npwu -
78 °C B armocdepe N». Uepes 1 u cmech nodasinsutu k pactsopy metun (1R, 5S) -2-okco-3-
okcadbunukio[3.1.0]rekcan-1-kapbokcunara (5 r, 32,02 mmosb) B TT'® (30 M) 78 © C, 3atem
cMmech nepemernuBany npu -78 °C B TeyeHue 2 yacoB. CMech BbUIMBAJIM B BOJIHBINA pacTBOP
NH4Cl (30 mu1) 1 mepeMernrBagl B Te4eHHE 5 MUH U 1oBoawK pH 10 3 ¢ mOMOIIBIO
pazbasnennoit HCI (11). Bonnyto dasy sxctparuposanu EtOAc (3 x 30 muin). O0benuHEHHYIO
OpraHMYecKyo a3y MpOMBIBAJIN BOIHBIM HACBIIEHHBIM PACTBOPOM XJiopuaa HaTpust (30mi),
cymmm Hag 6e3BogHbM NaxSO4, GuIbTpoBaIy 1 KOHLEHTPUPOBAIHN IPH MOHIKEHHOM
nasyieHnH. OCTaTOK OYMINAN C TOMOIIBIO KOJIOHOUHOM XpomaTtorpaduu Ha cunukarene (PE:
MTB3 =50: 1 no 0: 1) ¢ nonyuenuem 3-okco-3-[(1R, 5S)-2-okco-3-okcabunmkio[3.1.0]rekcan-
1-un|nponaHHUTpUia B BUe Genoro Teepaoro semectsa. 'H IMP (400 MI'u, CDCls): & m.x.
4,25-4.47 (m, 3H), 4,03-4,15 (m, 1H), 3,02 (ar, J = 7,99, 5,26 'y, 1H), 2,19 (axn, J = 8,16, 4,41
I'u, 1H), 1,58-1,65 (M, 1H).

[00238] (1R, SS) -1-(5-amMuHO-1-HHKIONPONUINHPA30JI-3-HT)-3-0KCAOHIIHKJIO
[3.1.0]rekcan-2-on: K cmecu 3-okco-3-[(1R, 5S)-2-okco-3-okcaburukio[3.1.0] rekcan-1-

wi JnponianauTpuia (800 wmr, 4,84 mmodb) B 1-PrOH (20 mit ) moGaBiisiiii LUKJIONPONMITHAPA3HH
auruapoxsopun (632,28 mr, 4,36 Mmmonb) onHow nopuuei npu 25 °C B armochepe N2, Cmech
nepemeninany rnpu 50 °C B Teuenue 12 yaco. Cmech BeltuBaiu B BoAHbIN pactBop NaHCO3
(50 M) m mepemernBanu B TeueHue 10 muH. Bonnyro dasy skcrparuposanmu AXM/MeOH (3: 1,
3 x 20 mu1). OObeIMHEHHYIO OPTAaHUYECKYIO (pa3y MpOMBIBAIHM BOJHBIM HACHIIEHHBIM
pactBopoM xyopuaa Hatpusi (20 min), cymwin 6e3soaHbM NaxSQ4, pumsTpoBau U
KOHLIEHTPUPOBAJIH NPU OHMKEHHOM AaBiieHHH. OCTaTOK OUUINAIH C TIOMOLIBIO TPEnapaTHBHON
TCX (8102, AXM: MeOH = 20: 1) ¢ nonyuenuem (1R, 5S)-1- (5-amuno-1-
LIUKJIONPOTTUIIITHPA30J1-3-11)-3-okcadunukio[ 3.1 .0]rexcan-2-oHa B BUi€ KOPUIHEBOTO Maca.
XKXMC: BY 0,370 mun, m/z = 220,2 [M + H]". 'H AMP (400 MI'y, CDCl3): § m.z1. 5,76 (c, 1H),
4,38 (nm, J =9,15, 4,74 T'u, 1H), 4,20 (n, J = 9,26 I', 1H) 3,83(yw.c, 2H), 3,06 (1, J = 6,89,
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3,58 'y, 1H), 2,61 (ar, J =7,72,4,63 'y, 1H), 1,81 (an, J =7,72, 4,41 I'u, 1H) , 1,24 (1,J = 4,74
I'u, 1H), 0,94-1,11 (m, 4H).
[00239] (1R, SS) -1-[1-uukaonponui-S -[[4-(3TunaMuHo) -S- (TpudTOpMETHI)TUPUMHINH-
2-uia]amuHo |nupaszon-3-ui| -3-okcadunukiio[3.1.0 Jrekcan-2-ou: K cmecu (1R, 5S) -1- (5-
aMHUHO- | -LUKJIOIPONIIHPa30Ji-3-mi) -3-okcadbunmkiio[3.1.0]rexcan-2-ona (150 mr, 684,18
MKMOJIb) U 2-xJ10p-N-3Tui-5-(TpudTopmernn)mupumuans-4-amuna (154,35 mr, 684,18 MxmoIb)
B 1,4-nuokcane (5 mu) nobasmsuu n-TsOH*H20 (26,03 mr, 136,84 MkMOmb) OHOM nopLpen
npu 20 °C B atmocepe N2. Cmech nepemenusanu npu 90 °C B Teuenue 12 gacoB. Cmech
BelTHBaNU B BoaHbIH pactBop NaHCO3 (30 mi) u nepemernBarot B TeueHue 10 mus. Bonnyro
¢asy sxcrparuposanu EtOAc (3 x 20 mu). OOpenMHEHHYIO OPraHu4ecKyo a3y mpombiBaIu
BOJIHBIM HACBIIEHHBIM pacTBOpoM xjopuaa Hatpus (30 mu), cymunnu 6e3BogHbM NazSOs,
(GUIbTPOBAIM M KOHLEHTPUPOBAJIH MPH NMOHWKEHHOM JaBjieHuH. OCTaTOK OYMIIAIN C TOMOILBIO
npenapatusHoii BOXKX (HeliTpanbubie ycnosusi) ¢ monyuenueM (1R, 5S)-1-[ I-uuknonponmn-5 -
[[4- (3TmamMuHO)-5- (TpudTOPMETHIT ) TUPUMHUINH-2-HJT|aMUHO | MUPA30J1-3-1J1|-3-OKCAOULMKIIO
[3.1.0]rekcan-2-ona. "H SIMP (400 MI'u, CDCI 3): § m.1. 8,10 (¢, 1H), 7,13 (yurc, 1H), 6,87 (c,
1H), 5,16 (ym.c, 1H), 4,35 (nn, J = 9,22, 4,71 I'n, 1H), 4,18 (1, J = 9,29 I'y, 1H), 3,49-3,64 (M,
2H), 3,07-3,19 (m, 1H), 2,57-2,68 (m, 1 H), 1,81 (nn, J = 7,72, 4,45 'y, 1H), 1,22-1,30 (m, 4H),
0,98-1,12 (m, 3H), 1,09 (ym.c, 1H). BOXX: BY: 2,17 mun. MC: m/z: 409 [M + H] .
IIpumep 8.

Cunres (1R, 3R)-3-(5 -((4- OTHIaMHHO)-5- (TpUPTOPMETHIT) THPUMHUANH-2-HI)amuHo)-1H-

nupaszoJi-1-u) nukiaodyrankapoonurpuia (181)
[00240] 3-[2-(3-0eH3MIOKCHUIMKJIO0YTHIHAEH)rHApa3uH|nponanHuTpu: Cmech 3-
6ensunokcunukiaooytanona (10 r, 56,75 mmonb) u 3-ruapasuHonponanauTpuia (4,83 r, 56,75
mmodb) B EtOH (150 mu) nepemermnBamu ipu 20 °C B Teuenue 16 yaco. Cmech
KOHIIEHTPUPOBAJIN MPHU MOHUKEHHOM JaBJIEHUU C mony4ennem 3-[2-(3-
OEH3MIIOKCULIMKIIOOY THITUACH )TuApasuHo |nporanHuTpriia (13,81 r, HEOUHIIEHHOTO) B BUIE
sxkenroro Macaa. JKXMC: BY 0,686 mun, m/z = 2442 [M + H]".
[00241] 2-(3-0en3mnokcHIHKIOOYTHI)NHPa3oa-3-amuH: K cmecn 3-[2-(3-
OEH3MIIOKCULIMKIOOY THIIMACH )ruApasuHo |nponanHuTpuia (13,81 r, 56,76 mmons) B t-BuOH
(130 M) nobasssuu t-BuONa (5,45 T, 56,76 mMoiib) B atmochepe Na. CMech nepeMennBaiu
npu 110 °C B Teuenue 3 yacoB. CMech BBUIMBAI B JiessHYEO Boay (100 mut) u skCTparupoBaiu
EtOAc (2 x 100 mn). pH opranngeckoii ¢aszsr qosoarm a0 pH 3 ¢ momometo 2 H. HCl u
npombiBaiy Bogow (3 x 100 mu). pH BonHoi a3y nosoamnu 1o pH 8 ¢ momomeio 6 H. NaOH,
skcrparuposam EtOAc (3 x 100 mur), mpoMbIBaIi BOJHBIM HACKILIIEHHBIM PACTBOPOM XJIOPHUA

Hatpust (100 mun), cymmnm Hax 6e3BogHbIM NaxSOs, GUIBTPOBATIH U KOHLEHTPUPOBAIH C
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noJy4eHueM 2-(3-0eH3MIIOKCUIMKIIOOY THIT)[TUpa3osia-3-aMiHa B BUze skenroro macia. JKXMC:
BY 0,625 mun, m/z = 2442 [M + H]".

[00242] 3-(S-amunomupa3zoa-1-ua)uuknodyranon: K pacteopy 2-(3-
OeH3MIOKCULIMKIOOy THIT) THpa3on-3-amMuHa (S5 1, 20,55 mmone) B JIXM (200 mur) nobassiiu
BCI; (1 M, 8,02 mu) mpu 0 °C B atmocdepe Nz. Cmech nepemermanu ripu 20 °C B TeueHue 2
yacoB. CMech BbUIMBAIIM B HAachIeHHbIN BOAHBIN pacTBop NaHCOs3 (200 mi) u BoaHy!O (azy
KOHLIEHTPUPOBAJIM NPU NOHIKeHHOM aaBneHnH. Ocratok npomeBain JIXM: MeOH (06. : 06. =
10: 1, 100 mi), punbTpoBay U PUIBTPAT KOHLEHTPUPOBAIIN MPH MOHIKEHHOM JIaBJICHUU C
nojy4eHuem 3-(5-amuHonupason- 1 -mn)ukiaodyranona B Buae skenroro Macia. XKXMC: BY
0,096 mun, m/z = 154,1 [M + H]".

[00243] (1S, 3S)-3-(5 -((4-(3THAaMUHO)-5-(TpUPTOPMETH) NHPUMHUANH-2-HI)amMuH0)-1H-
nupa3zoJi-1-mia)uuxiaodyravonu (1R, 3R)-3-(5 -((4- 3Tuaamuno)-S-(rpudgropmerni)
NUPUMHAUH-2-u1)aMuHo0)-1H-nupa3zon-1-nn)uukaodyranon: K cmecu 3-(5-amuHonupaszon-
1-mn)umknobyranona (2,2 T, 14,36 mmoib) 8 NMP (22 mun) nobasinsiu 2-xnop-N-aTun-5-
(TpudTopmermn)mupumunun-4-amuna (2,59 r, 11,49 mmone) u n-TsOH.H>O (819,59 mr, 4,31
MMOJIb) ogHol nopuuedi pu 20 °C B atmocdepe N2. Cmech 3aTem Harpesanu 10 100 °C u
nepememnBaiu B TedeHne 16 yacos. Cmech oxnaxkaanu 1o 20 °C, BeutiBanu B BoAy (150 mi) u
nosoawu pH no pH 7-8 BogusiM pactBopom NaHCOs. Bonnyro da3sy skcrparuposanu EtOAc
(3 x 50 ). OOBEIUHEHHYIO OPraHUYECKYIO (ha3y MPOMBIBAJIA BOJHBIM HACBILIEHHBIM
pactBopoM xyopuaa Hatpusi (50 mi), cymmiu Han 6e3BoaHbIM NaxSOs, GpubTpoBamu u
KOHLIEHTPUPOBAJIM NIPU OHM)KEHHOM JaBJICHHUH C TIOJTy4YeHHeM ocTtaTka. OCTaTOK OYUINAJIH C
MOMOIIBIO KOJIOHOYHOM XpomaTorpaduu Ha cunukarene (JIXM: MeOH = 30: 1) ¢ nony4yeHnem
cmec (18, 35)-3-(5 -((4-(atunamuno0)-5-(Tpud TopMeTIHI ) IUpUMUIUH-2-11)aMIHO)- 1 H-
npa3zoni- 1 -un)mmknodyranon u (1R, 3R)-3-(5-((4-(3tunamMuHo0)-5- (TpUGTOPMETHI ) TUPUMHTUH-
2-un)amuno)-1H -nipazon-1-mn)mkino0yTaHoa B BUIE JKEITOW CMOJIBI.

[00244] (1S, 3S)-3- (5 -((4- @THIaMHUHO)-S-(TPpU(TOPMETHT) MUPHUMHAHH-2-Ua)amMuHO0)-1H-
nupa3oJi-1-ua)uukjao0yrua merancyabdonar, (1R, 3R)-3 -(5 -((4-(3TniaamuHo)-5-
(TpudTopmMeTn)NIUPUMHANH-2-UI)aMUuHO)- 1 H-nupa3zon-1-ui) nukaooyTu
metaHcyabdonat: K cmecu (1S, 35)-3-(5 -((4-(3tunamuno)-5-(TpudropMeTHn) TUpUMUIH-2 -
win)amuHo)- | H-impazon-1-wn)muknodyranona u (1R, 3R) -3- (5-((4-(3tunamuno)-5-
(TpudTopMeTHI)MIMPUMHUINH-2-1T)aMUHO)- 1 H-nupazon-1-nn)uukinodyranona (2 r, 5,84 MMoib)
B JIXM (40 mi) noGasmsmun TOA (709,14 mr, 7,01 mmons) u MsCl (802,77 mr, 7,01 MMous) nipu
0 °C B atmocepe N2. Cmech 3atem nepemeruBaiu npu 0 °C eme 1 gac. Cmech pa3dasiisiiu
Bozoii (10 mMiT) n mepemernnBany B TedeHne 3 MuH. OpraHndeckyro ¢pa3y OTAEIsITH, TPOMBIBAIIH

BOJHBIM HACBIIEHHBIM pacTBOpoM xiopuna Hatpus (10 mur), cymunm Hax 6e3BogHbIM NazSOs,
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($UIbTPOBAIH M KOHLEHTPUPOBAJIH MPH MOHIKEHHOM JAaBJIEHUH C TIOJYYEHHUEM OCTATKA.
OcTtaToK OYMIIaTN ¢ MOMOIIBIO KOJIOHOYHOM XpomaTtorpaduu Ha cunmkarene (JIXM: MeOH =
30: 1) ¢ monyuenuem cmecu (1S, 3S)-3- (5 -((4-(3trmnamun0)-5-(TpUPTOPMETII) TUPUMHUTIUH-2 -
wi)amMuHo)- 1 H-nimpazon-1-mn)mmknoOytun metancynbponara u (1R, 3R)-3- (5 - ((4-
(sTunamMuHO)-5-(TpudTopMeTUIT ) TUPUMUANH-2-1n)aMuHO) | H-ntmpazon-1-mn)uukno0ytu
METaHCYJIb(OHATA B BUAE JKEJITOTO Macla.
[00245] (1R, 3R)-3- (5 -((4-(3TunaMuH0)-S-(TpUTOPMETHT) NTHPHUMHAHH-2-Uua)amMiH0)-1H-
nupa3zon-1-ui) nukiaodyrankapoonurpua: K cmecu (1S, 35)-3-(5 -((4-(3tunamuno)-5-
(TpudTopMeTII) MIUPUMHUINH-2-1JT)aMUHO)- | H-nupazomn- 1 -nn)uukinoOyTin MeTancyibpoHaTa u
(1R, 3R)-3-(5 - ((4-(3TunamuHO)-5-(TpUTOPMETHIT) TUPUMUANH-2-1T1)aMUHO) -1 H-rupaszon-1-
wn)uukao0yTun Metancynbdonara (200 mr, 475,73 mxmons) B JIMCO (4 mi) nobasisum 18-
kpayH-6 (12 mr, 47,57 mxmonp) u NaCN (140 mr, 2,85 mmons) npu 20 °C B atmocgepe Na.
3arem cMmech HarpeBaiu 10 120 °C u nepememuBanu B TedeHue 8 yacoB. CMech OXJIaXIaJIH 10
20 °C u BeutnBaiu B Boay (50 min). Bopnyto ¢asy skcrparuposanu EtOAc (3 x 20 mn).
OOBenMHEHHYIO OpraHNYecKyo a3y IPOMBIBAIN BOAHBIM HACBHIIIEHHBIM PACTBOPOM XJIOPUAA
Hatpus (20 mu), cymmnm Haa 6e3BogHbM NaxSO4, punbTpoBaiu 1 KOHLEHTPUPOBAIH TIPH
MOHM)KEHHOM JIaBJIEHUH C MOJTy4yeHHueM ocTtaTka. OCTaTOK OUYHUILAIH C TIOMOLIBIO MPEenapaTuBHOMN
BOXX (FA) ¢ nonyueHueM npoayKTa, KOTOPbIH ajiee OYHINAIH ¢ TOMOIIBIO TIpernapaTHBHON
TCX (PE: EtOAc = 1: 1) ¢ monyuenuem (1R, 3R)-3-(5 - ((4-( aTunamMuHO)-5-
(TpudropmMeTin)MUPUMHUINH-2-1T)aMuHO) -1 H-tupazon- 1 -mn)uukinodyrankapOoOHUTpHIIa U
nobovHoro npoaykra 2-(6,7-gurunpo-5,7-meranonupaszonol 1,5-a|mupumunun-4(SH)-wmn) -N-
STHI-5-(TpudTOPMETIIT ) TUPUMUINH-4-aMUHA.
[00246] (1R, 3R)-3-(5 -((4-(3TH1aMHUHO)-S-(TpUPTOPMETHI) TUPUMHANH-2-HI)amMuH0)-1H-
nupa3oa-1-w1) nukaodyrankapéonurpua. 'H IMP (400 MI'u, CDCl5): & 8,08 (c, 1H), 7,57
(n, J=1,76 I'u, 1H), 7,08 (ym.c, 1H), 6,19 (g, J = 1,76 ', 1H), 5,16 (ym.c, 1H), 5,06 (kBun., J =
7,87 'y, 1H), 3,36-3,48 (m, 2H), 3,24-3,36 (m, 1H), 3,06-3,18 (M, 2H), 2,73-2,84 (m, 2H), 1,20
(1, 7=7,22Tu, 3H). XXMC: BY: 0,652 mun. MC: m/z: 352,1 [M + H]".
IIPUMEP 9
Cunrte3 N2-(1-((1R, 3R)-3-(2H-1,2,3-Tpna3on-2-ui) uukjaodyrui)-1 H-nupazon-5-umn)-N4-
3THI-S-( TpuTOpMeTHI)IMPUMHUANH-2,4-nnamuHa (182) u N2-(1-((1R, 3R-3-(1H-1,2,3-
Tpuazoa-1-ua)uukaodyruia)-1H-nupazon-S -ua)-N4-31ua-5-(tpudpropme i) nupuMuau--
2,4-nuamuna (183)

[00247] N2-(1-((1R, 3R)-3-(2H-1,2,3-Tpuazon-2-um)uukaodyrui) -1 H-nupa3zon-5-umn)-N4-
ITHI-S-(TpudTopmeTn) nupumuann-2,4-guamun u N2-(1-((1R, 3R)-3- (1H-1,2,3-Tpuaso.n-

1-nn)uukao0yTui)-1H-nupa3zon-S-un)-N4 stua-S-(rpudropmernn)nupumuans-2,4-
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aunamun: K cmecu (1S, 35)-3-(5 -((4- (3TunamMuHo) -5- (TpudTOPMETHI) TUPUMHINH-2-
wi)amMuHo)- 1 H-nimpaszon-1-mn) uuknoOyrunmerancynbponara u (1R , 3R)-3- (5 -((4-
(3THnaMuHO)-5- (TPUPTOPMETHIT) TUPUMHUIUH-2-1JT)aMUHO)- 1 H-riupason-1-umn)
ksIo0yTunMerancyiab@onata (300 mr, 713,59 mxmons) B JIMP (5 mi) nodasmsuiu K2COs (148
mr, 1,07 mmonb) u 2H-tpuazon (74 mr, 1,07 mmons) ogHo# nopuueii mpu 20 °C B atmocdepe Na.
3arem cMech Harpesanu A0 120 °C u nepemelnnBaiy B TedeHue 8 yacos. CMech OXJaxaanu 10
20 °C u BeuMBany B Boay (50 mu). Bopnyro dasy sxcrparuposanmu EtOAc (3 x 20 mu).
OOpennHeHHYI0 OpraHUIeCcKyHo (pasy mpOoMBIBAIN BOJHBIM HACHIIIEHHBIM PACTBOPOM XJIOpPHIA
Hatpust (20mu), cymmnm Hax 6e3BogHbIM NaxSO4, GUIbTpOBaIM U KOHLEHTPUPOBAIH MIPH
noHmwkeHHoM naBjienun. Ocrarok pasaessumi ¢ nomolnsio BOXKX (ycnosust FA) ¢ monyuenuem
N2-(1-((1R, 3R)-3- (2H-1,2,3-Tpuazon-2-um)uukinodyrun) -1H-nupazon- 5-um)-N4-atumn-5-
(Tpudropmern) mupumuans-2,4-quamuna 1 N2-(1 -((1R, 3R)-3- (1H-1,2,3-rpuazon-1-un
JunknoOyruin)- 1 H-nmupazon-5-nn)-N4-31ui-5- (TpudpTopMeTH ) TupUMUINH-2,4-THaMHHA.
[00248] N2- (1 <((1R, 3R)-3-(2H-1,2,3-Tpua3on-2-un)uukaodyrui) -1H-nupazon-5-nia)-N4-
3TUA-5-(TpudTopMeTH ) U puMHANH-2,4-1uamun (182).'H SAMP (400 MI'y, CDCls): & 8,11
(c, 1H), 7,64 (c, 2H), 7,61 (n, J = 1,88 I'y, 1H), 6,83 (yw.c, 1H), 6,29 (x, J = 1,76 'y, 1H), 5,50
(T, J =4,49, 8,69 I'y, 1H), 5,17-5,27 (m, 1H), 5,13 (ym.c, 1H), 3,39-3,51 (m, 2H), 3,25-3,36,
2H), 3,01-3,14 (m, 2H), 1,21 (1, J = 7,22 T'y, 3H) XKXMC: BY: 0,706 mun. MC: m/z: 394,3 [M +
H] ™.
[00249] N2-(1 -((1R, 3R)-3-(1H-1,2,3-Tpua3zona-1-un)uuknaodyrui) -1 H-nupa3zon-5-uma) -N4-
3TUA-5-(TpudTopMeTHI) U puMHANH-2,4-1uamun (183).'H SAMP (400 MI'u, CDCIs): & 8,10
(c, 1H), 7,74 (c, 1H), 7,61 (n, J = 1,63 'y, 1H), 7,60 (c, 1H), 6,70 (yur.c, 1H) 6,28 (n, J = 1,76
I'n, 1H), 5,36-5,45 (m, 1H), 5,18-5,27 (m, 1H), 5,14 (yuw.c, 1H), 3,37-3,53 (M, 2H), 3,31 (nan , J
=5,77, 8,31, 13,65 I'y, 2H), 3,11-3,23 (M, 2H), 1,22 (1, J = 7,22 T'y, 3H) XXXMC: BY: 0,660
muH. MC: m/z: 3942 [M+H]".
MNPUMEP 10
Cunre3 N2-(S-uukaonponui-1-nupasus-2-uia-nupason-4-ui) -N4-3ruji-5-
(Tpudropmernn)nupumMuaAnH-2,4-nuamuna (105)
[00250] 2-(4-muTponmpason-1-un)nupasun: K pacrsopy 4-aurpo-1H-nmpasona (1 r, 8,84
MMoJib) B JIM® (20 mur) noGasmsimu NaH (424 mr, 10,61 mmous, 60% uuctotsr) npu 0 °C B
atMocdepe N». Cmech nepemerBanu ripu 0 °C B Teyenue 1 gaca. 3aTtem nodassiiu 2-
xyjoprmpasut (1,01 r, 8,84 Mmmonb, 790,99 mki) npu O °C u cmech HarpeBanu 1o 80 °C u
nepeMeninBany B TeueHue 12 yacos. Cmech oxmaxkaanu a0 20 °C, racuiu ¢ IOMOIIbIO
XOJIOAHOTO BogHOTO HackimeHHoro pactsopa NH4Cl (60 mu). Bonnyro a3y sxkcrparuposanu

EtOAc (3 x 20 mu). OObearHEHHYIO OPTaHUYECKYIO (pa3y MPOMBIBAIH BOIHBIM HACBIIIEHHBIM
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pacTBopoM xsopuaa Hatpus (3 < 15 mu), cymmu Hag 6e3sogabiM NaxSO4, GprutbTpoBanu u
KOHLIEHTPUPOBAJIM NPU OHIKEHHOM AaBiieHHH. OCTaTOK OUHINAIIH C TIOMOIIBI0 KOJIOHOYHOU
xpomatorpadun Ha cumkarese (PE: EtOAc = 10: 1 o 0: 1) ¢ nony4yenuem 2- (4-
HUTPOMKUPA30Ji-1-un)IMpasuHa B BUE CBETIIO-KENTOro TBepaoro semectsa. 'H AMP (400 MI',
IMCO-ds): 6 m.1. 9,54 (¢, 1H), 9,31 (m, J = 1,13 I'y, 1H), 8,81 (n, J =2,51 I'u, 1H), 8,70-8,74
(M, 1H), 8,71 (c, 1H), 8,69 (nn, J = 2,45, 1,32 'y, 1H).

[00251] 2-(S-xyiop-4-HuTpo-nupa3ou-1-uwi) nupasun: K pacrsopy 2-(4-aurpornupaszo-1-
un)nupazuna (0,78 r, 4,08 mmonp) B TT'® (15 mu) nobasmsiu LIHMDS (1 M, 4,49 mmons, 4,49
mi) ipu -78 °C B atmocdepe Nz. Cmech nepemernnanu mpu -78 °C B reuenue 30 MuH, 3aTeM
nobasysuu pacteop 1,1,1,2,2,2-rekcaxyiopatana (1,06 r, 4,49 mmons, 508,45 mxi) B TT'® (10
mi) ipu -78 °C B atmocdepe Nz u cMech nepemMeninBany B TedeHue 3,5 yaco. CMech racuiiu ¢
MIOMOIIBIO XOJIOAHOTO BOAHOTO HackieHHoro pactsopa NH4Cl (30 mut). Bognyro dasy
skctparuposain EtOAc (3 x 10 mu). OObeIMHEHHYIO OPraHUYeCcKyHo a3y MPOMbBIBAIH BOIHBIM
HACBILIEHHBIM PacTBOPOM xJjopuaa Hatpus (10mi), cymmnum Han 6e3BogHbiM Naz SOy,
¢bupTpOBaIHM M KOHLEHTPUPOBAIH. OCTATOK OYMIIAIH C TIOMOIIBIO KOJIOHOYHOM
xpomatorpaduu va cunukarene (PE: EtOAc = 10: 1 go 1: 1) ¢ nonyuenuem 2- (5-xsnop-4-
HUTpONMpPa3o-1-mn)nupasuHa B Buae Oenoro teepaoro semectsa. 2KXMC: BY 1,066 mun. MC
m/z =226,0 [M +H]".

[00252] 2-(S-uukaonponuii-4-HuTpo-nupasoa-1-uia)nupasun:Kcemecu 2-(5-xmop-4-
HUTpONUpPaso-1-mwi)nupasuHa (200 mr, 886,56 MKMOJIb) U LUKJIOMPOMUIOOPOHOBOWKUCIIOTHI
(380 wr, 4,43 mmonb) B 1,4-nuokcane (10 mut) nodasmsuiu KF (154 mr, 2,66 mmons) u Pd
(dppfH)Cl2*CH2Cl2 (145 wmr, 177,31 mxmons) mipu 20 °C Batmochepe N2. CMmech HarpeBaiiu 10
110 °C u nepemernBanu B Teuenue 12 gacoB. Cmech oxnaxkaanu a0 20 °C u GpuibTpoBaIH.
Ocrarok paszbassuiu Bonoit (15 min). Bonnyro ¢asy skcrparuposamu EtOAc (3 x 8 mi).
OOpennHeHHYIO OPraHUYECKYHO (pasy mMpOMBIBAIM BOJHBIM HACHIIIEHHBIM PACTBOPOM XJIOpPHIA
Hatpust (8mun), cymmn Haa 0e3BonHbIM NaxSQ4, punbTpoBanu u koHIEHTpUpoBau. OCcTaToK
OUUINAJTU C MIOMOIIBIO KOJIOHOYHOH xpomartorpadun Ha cuukarene (PE: EtOAc=10: 1 no 0: 1)
¢ mostyueHneM 2- (S-uuknonponui-4-aurponupason-1-mwimupasuna. 1H AMP (400 MI'n,
CDCl3): 6 m.a. 9,08 (¢, 1H), 8,71 (m, J =2,38 'y, 1H), 8,56-8,61 (m, 1H), 8,29 (¢, 1H) 2,36 (tT,J
=8,52, 5,79 I'y, 1H), 1,07-1,17 (m, 2H), -0,17 (tT, J = 8,96, 5,91 'y, 2H).

[00253] S-mmukaonponui-1-nupasuH-2-uia-nupasos-4-amun: K pacrsopy 2-(5-
LIMKJIONPONUII-4-HUTponupa3o- 1 -um)nmupasuna (240 mr, 1,04 mmons) B EtOH (16 mn) u H>O (4
mut) nobasistin NH4Cl (277 wmr, 5,19 mmons ) u Fe (290 mr, 5,19 mmons) pu 20°C. Cmech
Harpesanu 10 80 °C u nepemerinBanu B TeueHue 2 yacoB. CMech oxnaxkaanu 1o 20 °C,

¢$uIbTPOBAIH M KOHLEHTPUPOBAIIH MPH MOHIKEHHOM JaBiieHuH. OctaTtok npoMbiBaiu JIXM:
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MeOH (10 mn, 06.: 06. = 10: 1), punpTpoBa K U KOHIIEHTPUPOBAIH MPU MOHWKEHHOM JaBJICHUU
C MOJIy4€HHUEM 5-LUKJIONPONWII- | -upasuH-2-uin-nupas3on-4-aMuHa B BUAE KOPUUHEBOIO MACIA.
KXMC: BY 0,711 mur. MC m/z=202,1 [M + H]".
[00254] N2-(S-uuxaonponui-1-nupa3uH-2-wi-nupaszon-4-ui) -N4-3tui-S5-
(TpudTopmernn)nupumMuann-2,4-quamun: K cmecu S-nuknonponun- 1 -nupasus-2-ui-
npaszon-4-amuHa (100 mr, 496,95 mxmone) u 2-xm0p-N-3TUI-5-(TpupTOPMETIIT) THPUMHUINH-4-
amuHa (112 mr, 496,95 mxmons) B 1,4-nuokcane (5 min) nodasnsim n-TsOH.H>O (34 mr, 198,78
mkmodb) ripu 20 °C. Cmech Harpesanu 10 90 °C u nepememnBanu B TeueHue 2 4acoB. Cmech
oxjaxaanmu 1o 20 °C, nodasisiu Boay (10 mu) u nosogunu pH no pH 7-8 ¢ momounsro
HachieHHoro BoaHoro pacteopa NaHCOs. Bonnyro ¢a3sy skcrparuposanu EtOAc (3 x 8 mi).
OOpennHeHHyI0 OpraHUueCcKyHo (pasy mpoMbIBaIN BOJHBIM HACHIIEHHBIM PACTBOPOM XJIOpHIA
Hatpust (2 * Smu), cyumian Haj 0e3BoaHbIM NaxSOs, punbTpoBanu 1 KOHIEHTPUPOBAIH.
OcraTok O4MIIAIM C MOMOIIBIO KOJOHOUHOW XpomaTtorpaduu Ha cunukarene (PE: EtOAc = 10:
1 no 0: 1) ¢ monyyennem N2- (S-mmkonponui- 1 -nupasus-2-ui-nupaszon-4-ni)-N4->tui- 5-
(Tpudropmerun)mupuMuaH-2,4-mamuna. 'H IMP (400 MI'u, MeOD): § m.z1. 9,08 (c, 1H),
8,55 (¢, 2H), 8,04 (ywm.c, 2H), 3,53 (xB, J = 6,82 'y, 2H), 2,16- 2,34 (m, 1H), 1,20 (yur. T, J =
7,03 T'u, 3H), 0,91 (yurna, J = 6,90 I', 2H), 0,55 (yurx, J =4,77 I'y, 2H). BOXXX: BY: 2,06 mMuH.
MC: m/z: 391,2 [M + H]".
IMPUMEP 11

Cunres (35)-3-[3-uuknonponun-4-|[4-(meTniamMmuHo)-5-(TpudTopMeTHI ) TUPUMHANH-2-

wilamuHo|nupa3zon-1-unl-3-meTuarerparuapodypan-2-ona u (3R)-3- [3-uukaonponuni-4 -
[[4- (meTnnaMuHO)-S-(TpUpTOPMETHI) NUPUMHUANH-2-HJI|amMmuHo|nupa3on-1-ui]-3-
MeTuJaTeTparuapogypax -2-ona (113 u 122)

[00255] 3- (3-uukjonponuia-4-HUTpPoO-MUupa3oJi-1-uia) rerparugpodypan-2-ou: K pactsopy
3-tuknonponui-4-uutpo-1H-mupasona (1 r, 6,53 mmounb) B JIM® (10 M) mobasnsm NaH (313
mr, 7,84 mmounb, 60% uuncrotsl) npu 0 °C B atmochepe N2. Cmech nepemerusanu npu 20 °C B
tedeHue 30 MuH, 3ateM obpabateiBanu 3-Opomrerparunpodypan-2-osom (1,19 1, 7,18 mmomsb,
670 MKJT) U mepemMernuBaiy B TeueHue 15,5 vacoB. CMech BbUTUBAJIH B JieAstHYO Boay (20 mut) u
skcrparupoanu EtOAc (3 x 10 mur). OOpenHEHHYIO OPraHUYeCcKyHo (pasy mpOMBIBAIN BOJHBIM
HACBIIEHHBIM pacTBOpoM xJjopuaa Hatpus (3 x 10 mi), cymmnm Hax 6e3BogHbIM NazSOs,
(buIbTpOBAIH M KOHLEHTPUPOBAIH MPH MOHIWKEHHOM JaBjieHHH. OCTaTOK OYMIIAN C TOMOIIBIO
KOJIOHOUHOM Xpomarorpaduu Ha cumkarene (PE: EtOAc = ot 1: 0 no 1: 1) ¢ monyuenuem 3- (3-
LUKJIOMPONHUI-4-HUTpOnupa3o- 1 -ui)rerparuapodypan-2-oHa B Bue xkearoro macia. 'H SIMP

(400 MT', CDCls): § 8,31 (c, 1H), 4,96 (1, J = 9,16 T', 1H), 4,65 (1z, J = 8,88, 3,45 I'y, 1H),
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4,39-4,51 (m, 1H), 2,95 (nn, J = 13,25, 8,92 I'y, 1H), 2,77-2,87 (m, 1H), 2,56-2,65 (m, 1H), 1,01-
1,09 (m, 2H) , 0,93-1,01 (M, 2H). XKXMC: BY 0,746 mun, m/z=252,1 [M + H]".

[00256] 3-(3-umkJonponuii-4-HUTPO-nupaszoa-1-mi) -3-merui-rerparuapodypan-2-on: K
pactBopy 3-(3-uuKionponui-4-auTponupaszon-1-un) rerparugpodypan-2-ona (780 mr, 3,29
mmoJib) B TT'® (15 mi) nobasnsimu LDA (4,93 mmons, 2 M, 2,47 mu) npu -78°C B atmocdepe
Nz2. Cmech nepememuanu npu -78 °C B Teuenue 30 muH, 3atem obpabdareiBamn Mel (700 wr,
4,93 mmodb, 307 mka) ipu -78 °C, Harpesanu 1o 0 °C u nepemeninBany B Te4eHue 1,5 4acos.
Cwmech BbutMBaH B HachieHHbIN BoaHbIN pacTBop NH4Cl (15 M) u sxctparuposamu EtOAc (3
x5 mi1). OOBETMHEHHYIO OPraHUYEeCKYHo a3y MPOMBIBAJIN BOAHBIM HACBILIEHHBIM PACTBOPOM
xjopuna Hatpus (Smi), cymmmu Hag 6e3BoaHbIM NazSOs, priibTpoBaid M KOHLEHTPUPOBAIU
IPY TIOHM>KEHHOM AaBiieHnH. OCTaTOK OUHUINAJIH C TIOMOLIBIO KOJIOHOYHON XpoMaTorpaduu Ha
cunukarene (PE: EtOAc = ot 1: 0 no 1: 1) ¢ mony4yeruem 3- (3-uukionponii-4-HATPOIHUPa30JI-
1-un)-3-metunrerparuapodypan-2- ona B Buze decusernoro macna. 'H SIMP (400 MI',
CDCls): 6 8,40 (¢, 1H), 7,27 (¢, 1H), 4,55 (tn, J = 8,53, 5,77 I'y, 1H), 4,38-4,48 (M, 1H) , 3,12-
3,22 (m, 1H), 2,56-2,65 (m, 1H), 2,49 (nnn, J = 13,49, 7,59, 5,90 I'y, 1H), 1,84 (c, 3H), 1,00-1,09
(m, 2H), 0,90-1,00 (m, 3H). )KXMC: BY 0,746 mun, m/z =252,1 [M + H]",

[00257] 3-(4-amuHO-3-HHKIONPONUI-NIHPA30J-1-ui) -3-MeTuarerparuapodypan-2-on: K
pactBopy 3-(3-LHKI0NpONUI-4-HUTPONHPa30- 1-1mi) -3-merunrerparunpodypas-2-ona (555 wmr,
2,21 mmosnb) B MeOH (15 mn) nobasnsiu Pd-C ( 10%, 220 mr) B atmocdepe Nz, CycrnieH3uro
Jera3upoBaiv PU MOHKEHHOM JIaBJICHUU U TpH pasa npoayBanu Ha. CMeck nepemeriBaiy B
atmocdepe Hz (15 dyuros/ks.aroiim) ipu 20 °C B TeueHue 2 yacoB. CMech GUIBTPOBAIN U
(UIbTPAT KOHLIEHTPUPOBAJIU TPH MOHMKEHHOM JABJICHUH C TOJy4eHHeM 3-(4-aMUHO-3-
LUKJIOMPONUINHPa30i-1-un) -3-merunrerparunpodypan-2-oHa B Bue senaroro macia. 'H SIMP
(400 MI'u, CDCls): 6 7,18 (c, 1H), 4,43-4,51 (m, 1H), 4,30-4,39 (m, 1H), 3,25 (man, J = 13,05,
7,53,5,02 T, 1H), 2,91 (ym.c, 2H), 2,36 (art, J = 13,43, 7,47 I'y, 1H), 1,72 (¢, 3H), 1,62-1,70
(M, 1H), 0,82-0,90 (M, 2H), 0,79 (nan, J = 7,81, 4,99, 2,38 I'y, 2H).

[00258] (3S5)-3-[3-uukaonponui-4-[[4-(MeTuramMuHo)-5- (TpudTOpMeTHI)MTUPUMHINH-2-
wilamuHo|nupaszon-1-ua] -3-metunrerparuapodypan-2-ox u (3R)-3- [3-uukaonponui-4-
[[4-(MeTHIaMHUHO)-S-(TpUpTOPMETHT) TMPUMHUANH-2-HJI|aMuHo|upa3oa-1-ui] -3-
MetuaTerparuapodypan-2-on: K cmecu 2-xnop-N-meTui-5-(TpupTopMeTnn)mupuMuanH-4-
amuHa (143 wmr, 677,95 Mxkmonb) u 3-(4-aMUHO-3-LUKIIONPONIII-ITUPA30JI- 1 -1i1)-3 -MeTHII-
teTparunpodypan-2-ona (150 mr, 677,95 mxmonn) B 1,4-nuokcane (10 M) nobasmsuiu n-
TsOH.H;O (40 wr, 203,39 mxmons) nipu 20°C B atmocdepe azota u nepememusanu mpu 90 °C B
TedyeHue 4 yacos. CMech BbUIMBAJIH B JIesHYIO Bony (10 mu) u sxctparupoamu EtOAc (3 x 8

mi1). OObEAMHEHHYIO OPTaHUYECKYIO (pa3y MPOMBIBAIIM BOAHBIM HACBIIIEHHBIM PACTBOPOM
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xjopuna Hatpus (8mi), cymmmn Hax 6e3BoaHbIM NapSOs, GuibTpoBa M KOHLIEHTPUPOBAIU
NPU MOHIKEHHOM naBiieHnn. OcTaTok ounmaiy ¢ nomombio npenaparusaoil TCX (Si0», PE:
EtOAc = 1: 1) ¢ monyuenuem 3-[3-uuknonponmi-4-| [4-(MeTuIaMIHO)-5-
(TpudTOpMETII) MIMPUMHUINH-2-1JI |aMUHO |trpa3on- 1 -wmi -3 -mMeTun-rerparunpodypas-2-oHa.
DHaHTHOMEpPHI pasaessuiu ¢ nomombo COX ¢ nomyuenuem (3S5)-3- [3-uuknonponmi-4-[[4-
(MeTunaMuHO)-5-(TpupTOPMETHIT) MTUPUMHUANH-2-HIT |aMHUHO [mupason- 1 -mn]-3 -
metunrerparunpodypan-2-ona u (3R)-3-[3-uuknonponun-4-[[4-(meTuaaMmuHo)-5-
(TpudTOPMETIIT ) TUPUMHUINH-2-1JT |aMUHO | THpa30dI- 1-mi]-3-MeTmnrerparuapodypaH-2-oHa.
[00259] Dmroupyromuiics nepsbiM uzomep - 'H SIMP (400 MI'u, CDCl3): § 8,28 (yur.c, 1H),
8,13 (yurc, 1H), 7,08 (yurc, 1H), 5,25 (yu.c, 1H) 4,47 (yua, J =7,53 T'u, 1H), 4,38 (T, J =
8,38, 4,83 I'u, 1H), 3,31 (yur.c, 1H), 3,11 (yur.c, 3H), 2,43 (at, J = 13,52, 7,48 I'n, 1H), 1,78 (c,
3H), 1,67-1,75 (m, 1H), 0,77-0,95 (m, 4H). BOXXX: BY: 2,00 mun. MC: m/z =397,2 [M + H]".
[00260] Daroupyomuiicst BropbimM u3omep - 'H AMP (400 MI', CDCl3): § 8,28 (yurc, 1H),
8,13 (ym.c, 1H), 7,08 (yurc, 1H), 5,25 (yu.c, 1H) 4,47 (yurn, J = 7,40 I'u, 1H), 4,33-4,42 (m,
1H), 3,32 (yur.c, 1H), 3,11 (yu.c, 3H), 2,37-2,49 (m, 1H ), 1,78 (c, 3H), 1,67-1,76 (m, 1H), 0,79-
0,94 (M, 4H). BXX: BY: 2,00 mur. MC: m/z=397,2 [M + H]".
IIPUMEP 12
Cunres 2-[4 -[[4- OTHIAaMHHO)-S-(TpudTOPMETHI) MUPUMHUAUH-2-WJI|aMUHO]-3-
MeTHJINMHPA30J-1-ui] -2-MeTHIIHK/I0NIeHTaHOHA (194)

[00261] 2-(4-Opom-3-meTHJI-NHPa30.1-1-UI)UMKIIONEHTAHOH U 2- (4-0pom-S-MeTH.I-
nupaszon-1-win)uuknonenranon: K pacrsopy 4-6pom-3-mermi-1H-nupasona (10 T, 62,11
MMOoJIb) B JIM® (60 mur) noGasnsimi NaH (3,23 1, 80,75 mmods, 60% uuctoter) pu 0 °C u
nepemernuBanu rpu 15 °C B Tedenue 1 yaca. 3areM k cMecu A00ABIISUTN 2-XJIOPLUKJIONEHTAHOH
(8,84 1, 74,53 mmonb, 7,43 mi) u nepememnuBainu npu 15 °C B Teuenue 15 yacoB. PeakunmoHHy 0O
cMech racui gobasyieHrneM HachlmeHHOro BogHoro pactopa NHCl (300 mur) mpu 0 °C u
3areM skcrparupoBaiu EtOAc (3 x 100 mur). O6beaHEHHBIE OPraHMYECKUE CJIOU TIPOMBIBAIIN
BOJIHBIM HACBIIIIEHHBIM pacTBOPOM xjopunaa Hatpus (200 mu), cymumm Hag NaxSOy,
(UIBbTPOBAIH M KOHLEHTPUPOBAIH MPH MOHKEHHOM JaBjieHUH. OCTaTOK OYHIIAIN C TOMOIIBIO
KOJIOHOUHOM Xpomarorpapuu Ha cumkarene (PE: MTBD = ot 2: 1 no 1: 1), nony4as cmech 2-
(4-6pom-3-mMeTuinupasod- | -uia) HuKIoneHTaHoHa U 2-(4 -OpoM-S-MeTunmnupaszon-1-
WI)LMKJIONEHTaHOHA B BUME sKenTol cmonbl. JKXMC: BY 2,119 mun, m/z = 243,1 [M + H]".
[00262] 2-(4-Opom-3-meTHJI-nHPa30.-1-mi1)-2-MeTHI-UHKIONEHTAHOH U 2-(4-0pom-5-
MeTHJINHPAa30J-1-1)-2-MeTun-uuKIoneHTaHon: K cmecu 2-(4-6pom-3-merunmnupazon-1-
W) IIUKJIOTIEHTaHOHA | 2- (4-0pom-5-MeTunnupasodn-1-un)uukioneHranona (6,5 r, 26,74 MModb)

B TT'® (30 mi) nobasmsm LIHMDS (1 M, 34,76 M) u nepemernnsanu ripu -78 °C B Teuenue 1
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yaca. Mel (4,93 1, 34,76 mmons, 2,16 mur) nodasisum npu -78 °C u nepememusany npu 15 °C B
TedeHue 15 yacoB. PeakIMOHHYIO CMeCh racujii 10OaBJIEHUEM HACHIIIIEHHOTO BOJTHOTO PAacTBOPA
NH4Cl (200 mi) mpu 0 °C u 3atem sxctparuposaimu EtOAc (3 x 70 mi). OObpennHeHHbBIE
OpPTaHUYECKHE CJIOU MPOMBIBAJIN BOJHBIM HACBHIIEHHBIM pacTBOpOM xjopuaa Hatpus (100 m),
cymmin Hag NaxSO4, GUibTpoBaid M KOHLEHTPUPOBAIH MPH IMOHMKEHHOM JaBiieHuu. OCTaTok
OUHINAJTU C IIOMOIIBIO0 KOJIOHOUHOH xpomartorpadun Ha cumkarene (PE: EtOAc=4:1 no 2: 1),
nojy4ast cmech 2-(4-0pom-3-MeTrnnupason-1-mi)-2-MeTHILHUKIIONEHTaHOHA U 2- (4-OpoM-5-
METIITHUPA30JI- | -1T)-2-MeTHIILHUKJIONEHTaHOHA B BUE xkentoi cMoubl. XKXMC: BY 0,747 muH,
m/z=257,1 [M +H]".

[00263] Tper-O0yTma N-[3-meTnii-1-(1-MeTHI-2-0KCO-UMKIONEHTH) MHPa30.J-4-
wi|kap06amar u Tper-0yTHa N-[S-meTna-1- (1-MeTH/I-2- OKCO-IHKJIONEHTH)THPA30J1-4-1]
kap6amar: Cmech 2-(4-Opom-3-MeTunupasos- 1 -ui)-2-MeTUIILHUKIONeHTaHOHAH 2-(4-0poM-5-
METIIINHPAa30Ji- 1 -1i)-2-MeTmnuukinoneHranoHa (160 mr, 622,26 mxmons), NHaBoc (437 wr,
3,73 mmonb), t-BuONa (120 wmr, 1,24 mmons) u [2-(2-

aMHHO3THI )(eHI |XJIoponautaauii* autper-Oytun- [2-(2,4,6-
tpunsonponuiadenun)dennn]docdana (107 mr, 155,57 mxmons) BTT'D (2 min) perazuposanu u
nponysanu N2 3 pasa, a 3areM cMmech niepemernuBaiu npu 90 °C B TeyeHue 2 4acoB B aTMochepe
N2. PeakunoHHy10 cMech PHIIBTPOBAIU U (UIBTPAT KOHIIEHTPUPOBAJIH MPU MOHUKEHHOM
nasyieHnH. OCTaTOK OYMINAIN ¢ MOMOLIbIO TpenapaTiuBHOil BOXX (HeiTpanbHble yCIOBUS) €
nojy4deHueM tper-OyTi N-[3-metun-1- (1-MeTHI-2-0KCOLMKIIOTEHTHIT ) TUPa30J1-4-
wi|kapOamara u Tpet-OyTui N-[ S-metui-1-(1-MeTniI-2-0KCOLMKIIONEHTHI )TUPA30I-4-1 |
xapbamara B Buze xkearoit cmonbl. JKXMC: BY 1,203 mun, m/z = 2943 [M + H]".

[00264] 2-(4-amMuHO-3-MeTHI-MUPA30JI-1-H1)-2-MeTHI-UHKJIONEHTaHOH: PacTBop TpeT-
OyTun-N-[3-mermi- 1 -(1-MeTniI-2-0KCOUMKIIONEHTH ) nupason-4-mi|kapbamara (80 mr, 2727
mkmonb) B HCI/EtOAc (3 mir) nepememuBanu nipu 0 °C B TedueHue 1 yaca. PeakimoHHYIO CMeCh
KOHLIEHTPUPOBAJIH NIPU OHIKEHHOM JaBJICHHUH C TIOJTyuYeHHeM 2-(4-aMHHO-3-MeTHIHPa3o-1-
WT)-2-METHIILHKJIONIEHTAHOHA B BUJIE *KeNTOro TBepaoro Bemectra. JKXMC: BY 1,032 muH, m/z
=194,2 [M +H]".

[00265] 2-[4 -[[4- (3THNIaMuHO)-S-(TPpUPTOPMETHI)MTUPHUMHANH-2-WJ| aMHHO|-3-MeTHJI-
nupa3oia-1-umi]-2-MeTHI-IHKJIONEHTAHOH: 2- (4-aMHHO-3-MeTHII-ITUPa30JI- 1 -1i)-2-
METUJILMKJIONIEHTaHOH (55 mr, 284,61 MkMoub), 2-x10p-N-3THI-5-(Tprud TOpMETHI)
nupuMuauH-4-amuH (64 mr, 284,61 mxmons) u TOA (86 mr, 853,84 mxmorb, 118,84 mki) BH-
BuOH (1 m1) mepeHOCHIH B aMITyJTy JIJIsl MUKPOBOJIHOBOTO peakTopa. I epMEeTHYHO 3aKPBITYIO
amnyny Harpesaiu npu 110 °C B Teuenue 1 yaca B MUKPOBOJIHOBOM peakTope. Cmech

KOHUCHTPUPOBAJIU IMMPU MOHUKEHHOM OaBJICHUHN. OcraTtok oyumajay ¢ NoOMOIIbIO HpeHapaTHBHOfI



109

B2XX (netitpanpasie yenosusi) u npenaparusaoil TCX (PE: EtOAc = 1: 1) ¢ monyuenuem 2- [4
-[[4- (3TnamuHO)-5- (TpuTOPMETHI ) TUPUMHINH-2-1JI |aMUHO] -3-MeTHII-TTHPa30-1-ui]-2-
MeTun-1ukaonenTanona. 'H SIMP (400 MI'u, CDCls): § m.a. 8,12 (yur.c, 2H), 6,66 (ym.c, 1H),
5,15 (yur.c, 1H), 3,58 (yur.c, 2H), 2,90 - 3,07 (m, 1H), 2,38-2,58 (m, 2H), 2,24 (c, 3H), 2,04-2,19
(M, 2H), 1,88-2,00 (M, 1H), 1,58 (¢, 3H), 1,31 (yurT., J = 7,09 I'y, 3H). BOXKX: Bpewms
yaepxanust: 2,557 mun. MC: (M + H)™ m/z: 383,2.
IIPUMEP 13
Cunres (S)-3-(4-((4- (@TunaMuHO)-S-(TpUPTOPMETH) NUPHUMHIAMH-2-HJI)AMHHO)-3-MeTHJI-
1H-nupa3zoa-1-un)-3- ( propmerna)auruapodpypan-2(3H)-ona u (R)-3-(4 -((4-(3TniiamuHo)-
S-(Tpu¢TopmeTn)MMPUMHUANH-2-1J1) aMUHO0)-3-MeTHI-1H-nupa3zon-1-ui)-3-(propmern)
auruapogypan-2(3H)-ona (216 u 217)

[00266] 3-(ruapoxcumeTn.)-3-(3-meTHaA-4-HuTpO-1H-nupaszon-1-ua) aurnapodypan-
2(3H)-on: K cmecu 3-(3-meruin-4-aurponupason-1-mn)rerparuapodypan-2-ona(2 r, 9,47
mmoutb) B TT'® (25 mur) nobasmsumn LIHMDS (1 M, 12,31 mur) npu -78 °C mox N2, a 3aTem cMech
nepemernBany npu -78 °C B reyenue 0,5 yaca. 3aTeM K peakLIMOHHON cMecH 100aBIIsIn
pactBop mapadopmansaeruna (1,02 r, 11,37 mmonb) B TT'® (1 M) 1 cMech mepeMeLInBaiu npu
10 °C B TeueHue 2,5 4acoB. PeaklIMOHHYIO CMECh TaCUJIH JOOABIEHUEM HACHIIIIEHHOTO BOTHOTO
pactBopa NH4Cl (150 mu) npu 0 °C u 3atem sxctparuposaiu EtOAc (3 x 50 mu).
OObenuHeHHbIE OPraHMYECKHE CIIOM MPOMBIBAJI BOJHBIM HACBIIIIEHHBIM PACTBOPOM XJIOPHIA
Hatpust (50 mut), cyumnu Hag Na;SO4, GUIbTpOBAIM M KOHLEHTPUPOBAIIH MPH MOHUKEHHOM
nasyieHnH. OCTATOK OYMINAN ¢ TOMOIIBIO KOJIOHOUHOM XpomaTtorpaduu Ha cunukarene (PE:
EtOAc=2:1 no 1: 1) ¢ nony4yenuem 3-(ruapokcumeTu)-3- (3-MeTuin-4-HuTponupasod-1-
wi)retparunpodypan-2-oHa B Buae 6esoro TBepaoro Bemectsa. JKXMC: BY 0,497 mun, m/z =
2421 [M + H]". 'H IMP (400 MTI', CDCI3): § 8,54 (¢, 1H), 4,59-4,48 (m, 2H), 4,20-4,07 (M,
2H), 3,07-2,98 (M, 1H), 2,95-2,86 (M, 2H), 2,55 (¢, 3H).

[00267] 3-(PTopmeTn)-3-(3-meTmii-4-uutpo-1H-nupaszon-1-un) guruapodypan-2(3H)-on:
K pactBopy 3-(rugpoxcumern)-3-(3-MeTin-4-HuTponupasod- 1 -ui) terparuapodypan-2-oHa
(1,1, 4,56 mmonp) B IXM (30 M) nobasmsuiu DAST (5,88 1, 36,48 mmons, 4,82 mut) npu 0 °C,
3ateM cMech niepemertBau pu 20 °C B Teyenne 15 yacoB. PeakinoHHYIO CMECh racuIu
nobaBneHreM HachleHHOro BogHoro pactsopa NaHCO;3 (200 mur) mpu 0 °C 1 3KCTparupoBaiu
EtOAc (3 x 70 mu). OObenriHEHHBIE OPTaHUYECKUE CJION IIPOMBIBAJIA BOJHBIM HACBILIIEHHBIM
pactBopoM xyopuna Hatpusi (70 mi), cymmmn Han NaxSO4, GUabTpoBaiu U KOHIEHTPUPOBAIH
NPU TIOHMKEHHOM AaBiieHnd. OCTaTOK OUHUINAJIH C TIOMOLIBIO KOJIOHOYHON XpoMaTorpaduu Ha
cunukarene (PE: EtOAc =3: 1 no 1: 1) ¢ monyderuem 3-(¢propmerin)-3-(3-meTmn-4-

HUTpOMUpaso-1-nin)rerparuapodypan-2-ona B Buze Oenoro teepaoro semecrsa. JKXMC: BY
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0,576 mun, m/z = 244,1 [M +H]". '"H AMP (400 MI', CDCIs): & 8,56 (c, 1H), 4,96-4,74 (m,
2H), 4,59-4,49 (m, 2H), 3,30-3,20 (M, 1H), 2,95-2,86 (m, 1H), 2,55 (c, 3H).

[00268] 3-(4-amuno-3-metua-1H-nupa3zon-1-una)-3-(propmernn)auruapodypan-2 (3H)-
on:Cwmech 3- (propmernn)-3-(3-metun-4-autponupason- 1 -umrerparugpodypan-2-ona (0,7 T,
2,88 mmonb), Fe (804 mr, 14,39 mmons) u NH4Cl ( 770 mr, 14,39 mmons) B EtOH (8 M) u H2O
(2 mi) nepemermBany ripu 70 °C B TeueHue 2 yacoB. PeakIMOHHYI0 cMeCh KOHIIEHTPUPOBAJIU
IPY TIOHM)KEHHOM JaBJieHUH, ocTaTok paszdasmsnn JAXM: MeOH (50 mu, otHomenue = 10: 1),
(GuIbTPOBAIM M KOHLIEHTPUPOBAIIH MPH MOHIKEHHOM JIaBJIEHUH C MOJy4eHUeM 3-(4-aMHuHO-3-
MeTUIHpaszon-1-mn)-3-(propmermn)rerparuapodypas-2-oHa B BHAE KOPUIHEBOTO TBEPIOTO
BemecTsa. JKXMC: BY 0,087 mun, m/z = 214,1 [M + H]". 'H IMP (400 MI'u, CDCl3): § 7,30
(c, 1H), 4,89-4,66 (M, 2H), 4,52-4,40 (m, 2H), 3,31 (ymr.an, J = 6,2, 13,2 'y, 1H ), 2,87-2,80 (m,
1H), 2,21-2,15 (m, 3H).

[00269] (R)-3-(4 -((4- (3THIaAMHUHO)-5-(TPHUPTOPMETHII) MHPUMHAHH-2-HJI)AMHHO)-3-
metuia-1H-nupa3zon-1-ui)-3- (propmerna)auruapodypan-2(3H)-on u (S)-3-(4 -((4-
(3THIaMHHO)-S-(TPUPTOPMETH)THPUMHUANH-2-WJ1)aMHUHO) -3-MeTHj1-1H-mupa3zon-1-ui)-3-
(¢propmerna) nuruapodypan-2(3H)-on: Cmech 3-(4-amuHo-3-MeTniI-nupasod-1-mn)-3-
(¢ropmermn)rerparunpodypan-2-ona (0,2 r, 938,05 mxkmoub), 2-x510p-N-3THI-5- (
tpudropmerin)mupumuarH-4-amuna (190 mr, 844,24 mxmons) u n-TsOH.H,O (71 wr, 375,22
MKMOJIb) B 1,4-nrokcane (3 mun) nepemernuBanu npu 90 °C B Teuenue 6 4 npu N,. PeakinoHHyto
CMeCh racuii 7o0aBJieHHeM HacbhleHHOro BogHoro pactsopa NaHCOs3 (60 mur) mpu 0 °C u
3arem skcTparuposaii EtOAc (3 x 20 mut). OObennHeHHbIE OPTAaHUYECKUE CJIOU TPOMBIBAJIH
BOJHBIM HACBILIEHHBIM PacTBOPOM xJjiopuna Hatpust (20 mur), cymmmm Hax NaxSOs, punsrpoBanu
Y KOHLIEHTPUPOBAJIH NIPU OHMWKEHHOM J1aBjieHnH. OCTaTOK OYHUINAJH C TIOMOLIBIO KOJIOHOYHOH
xpomarorpadun Ha cunukarene (PE: EtOAc =3: 1 go 1: 1) ¢ mony4eHneM 1iesieBoro
COEMHEHMS B BUJIE KOPUIHEBOTO Maciia, KOTOpoe pasaessuid ¢ nmomoibio COX.

[00270] C®X, >.mroupyromuiicst nepsbiM u3omep: 'H IMP (400 MI'u, CDCls): § 8,30 (ym.c,
1H), 8,12 (c, 1H), 7,01-6,61 (m, 1H), 5,32-5,06 (M, 1H), 4,91-4,68 , 2H), 4,54-4,37 (m, 2H), 3,64-
3,53 (M, 2H), 3,32 (ym.c, 1H), 2,92-2,79 (m, 1H), 2,26 (¢, 3H), 1,33 (ymr.t, J =7,0 I'ny,

3H) BOXX: Bpems ynepsxkanus: 2,02 mua. MC: (M + H) m/z = 403 3.

[00271] C®X, >;moupyromuiics BTopbiM uzomep: 'H SAMP (400 MI'u, CDCl3): § 8,30 (yuu.c,
1H), 8,12 (c, 1H), 7,01-6,61 (m, 1H), 5,32-5,06 (M, 1H), 4,91-4,68 , 2H), 4,54-4,37 (m, 2H), 3,64-
3,53 (M, 2H), 3,32 (ym.c, 1H), 2,92-2,79 (m, 1H), 2,26 (¢, 3H), 1,33 (ymr.1, J =7,0 I'ny,
3H).BOXX: Bpems ynepsxkanus: 1,99 mua. MC: (M + H)"m/z = 403 3.
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IIpumep 14.

Cunre3 N2-[S-xa0p-1 -[(3S) -1-9THI-4,4-1udTop-3-nunepuauna|nupaszon-4-ui] -N4-3tua-5-
(TpudTopmMeTHI)NIUPUMHUANH-2 4-TuamMuHa U N2- [S-xaop-1-[(3R)-1-3THA-4,4-1uTOP-3-
nunepuani| nupaszon-4-ual-N4-3tuia-5-(rpupropmern)nMpUMUANH -2,4-1uamMusa (204 u
205)

[00272] Tper-0yTHa-3-(4-HUTpPONMUPAa30.1-1-11)-4-0kconunepuauH-1-kapookcuaar: K
pacTBopy TpeT-OyTui-3-6pom-4-okconunepunns-1-kapookcunara (20 r, 71,91 mmonb) u 4-
Hutpo- 1 H-mpaszona (8,94 r, 79,10 mmons) B IM® (100 M) mobasmsinu K2COs (19,88 1, 143,81
mmodb) ipu 20°C B atmocdepe Na. Cmech nepemernnsanu npu 20 °C B TeueHue 16 yacos.
Cwmecs BbuIMBaJHU B JefsHyo Boay (300 mu) u skcrparuposanu EtOAc (3 x 100 mi).
OOpennHeHHYI0 OPraHUYeCKyHo (pasy mpoMbBIBaIN BOJHBIM HACHIIEHHBIM PACTBOPOM XJIOpHIA
Hatpus (3 x 100 mu), cymmnu Hag 6e3BogHbM NazSO4, GUIBTPOBANIN M KOHLIEHTPUPOBAIN MPH
HOHIKEHHOM AaBjieHnH. OCTaTOK OYMINAJIH C TOMOIIBIO KOJOHOUHON XpoMaTorpadpuu Ha
cumukarene (PE: EtOAc = or 1: 0 o 3: 1) ¢ mony4enuem Tper-0yTui-3-(4-HuTponupason-1-um)
-4-okconunepuaun-1-kapOokcunata B Buze skenroro Macna. JKXMC: BY 1,306 mun, m/z =
255,2 [M-56]".'H SIMP (400 MI'u, CDCI3): & 8,22-8,27 (m, 1H), 8,12 (c, 1H), 4,97 (a0, J =
10,85, 6,34 T'u, 1H), 4,75 (yu.c, 1H), 4,43 (yu.c, 1H), 3,64 (ym., J = 11,86 'y, 1H), 3,30
(yup, J =5,77 Ty, 1H), 1,41-1,58 (m, 9H), 1,41-1,58 (m, 2H).

[00273] Tper-0yTHA-4,4-nupTOP-3-(4-HUTpPONHUPa30J-1-n1)nunepuaul-1-kapookcuaar: K
pactBopy TpeT-O0yTui-3-(4-HuTponupas3od- 1-un)-4-okconunepuant- 1 -kapookcunara (1 r, 3,22
MMoJIb) B JIXM (10 mu) noGasistiu DAST (2,6 T, 16,11 mmons , 2,13 mi) pu -78°C B
atmocdepe N2. Cmech nepememuau rpu 20 °C B Tedenue 16 yacoB. CMeCh BbUTUBAIH B
HacbIeHHbIH Boaubli pactBop NaHCOs3 (15 mi) u skcrparuposanmu EtOAc (3 X 5 mn).
OObennHeHHYI0 OPraHUYECKYHO (pasy mpOMBIBAIM BOJHBIM HACHIIIEHHBIM PACTBOPOM XJIOpHIA
Hatpust (Smun), cymmn Hag 0e3BonHbIM NaxSO4, puimbTpoBaiu 1 KOHIEHTPUPOBAIU MIPU
MOHM)KEHHOM AaByieHnH. OCTaTOK OYMIAN ¢ IOMOIIBIO KOJIOHOYHOM XpomaTorpaduu Ha
cunukarene (PE: EtOAc = ot 1: 0 no 3: 1) ¢ nony4yenuem tpetr-0ytui-4,4-nudrop-3-(4-
HUTPOINUPa3o- 1 -min)nunepunus- 1-kapookcunara B Buae 6enoro teepaoro semectsa. JKXMC:
BY 1,335 mun, m/z = 277,1 [M-56]". 'H IMP (400 MI'u, CDCl3): & 8,30 (c, 1H), 8,13 (c, 1H),
4,52 (noxB, J = 14,23, 9,60, 4,65, 4,65, 4,65 ', 1H), 4,39 (yu.c, 1H), 4,10 (ymr.c, 1H), 3,66
(ym. 1, J=11,36 ', 1H), 3,30 (ymr.1, J = 11,42 I'y, 1H), 2,26-2,42 (M, 1H), 1,95-2,18 (M, 1H),
1,37-1,57 (m, 9H).

[00274] Tper-0yTHA-3-(S-XJ10p-4-HUTpONHPa30.-1-ui)-4,4-1udTopnunepuanx-1-
kapooxcuaar: K pactsopy tper-Oytuin-4,4-nudrop-3-(4-autponupaszon- 1-wn)nunepuans- 1 -

kapOokcunara (740 wmr, 2,23 mmone) B TT'® (10 mu) nobasmsmu no xarusim LIHMDS (1 M, 3,34
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MMOJIb, 3,34 mi) npu -78°C B atmocdepe Na. Peakumonnyro cmech nepemernmsany npu -78 °C B
teyenue 1 gaca. 3atem no karmsim nodasinsiu 1,1,1,2,2 2-rekcaxmopatas (1,05 r, 4,45 mmonb,
504,49 mxa) B TT'® (5 mi) u cmeck nepemernnBany npu -78 °C B Teuenue 1 yaca. Cmech
BBUIMBAJIM B HacChIeHHbIH BoxHbIH pacTBop NH4Cl (15 mi) u skcrparuposanu EtOAc (3 x 5
mi1). OObEAMHEHHYIO OPTaHUYECKYIO (pa3y MPOMBIBAIIM BOAHBIM HACBIIIIEHHBIM PACTBOPOM
xjopuna Hatpus (Smi), cymman Hag 6e3BoaHbM NapSOs, riibTpoBaid M KOHLIEHTPUPOBAIU
IPY TIOHMKEHHOM J1aBiieHnd. OCTaTOK OUHUINAJIH C TIOMOLIBIO KOJIOHOYHON XpoMaTorpaduu Ha
cuukarene (PE: EtOAc = ot 1: 0 no 3: 1) ¢ mony4yerunem Tper-0yTui-3-(5-xmop-4-
HUTPONHUPa3o-1-mn)-4,4-nudrop-nunepunus- 1 -kapookcunarta B Bune xkenroro macia. JKXMC:
BY 1,352 mun, m/z = 311,2 [M-56]". 'H IMP (400 MI'u, CDCl3): § 8,22 (c, 1H), 4,59-4,72 (m,
1H), 4,00 - 4,16 (m, 2H), 3,81-3,90 (m, 1H)3,55 (yma, J = 9,03 I'u, 1H), 2,38-2,54 (M, 1H), 1,96-
2,15 (m, 1H), 1,39-1,56 (M, OH).

[00275] 3-(S-xJ0p-4-HuTponupaso-1-un)-4,4-mudrop nunepuann. Cmece Tper-OyTmn-3-(5-
XJ10p-4-Hutponupasod-1-mn)-4,4-nudpropnunepunun- 1 -kapdokcunara (1,8 r, 4,91 mmons) B
HCI/EtOAc (40 min) nepemermBanu npu 20 °C B TeueHue 2 4acoB. PeakIIMOHHYIO CMeCh
KOHLEHTPUPOBAJIU NPU MOHMKEHHOM AasyieHuu u pH cmecu nosoaunu 1o pH 7-8 ¢ noMobro
HaceleHHoro BoaHoro pacrsopa NaHCO3.3aTem Bognyto a3y skcrparuposanu EtOAc (3 x 15
m1), cytmn Han 6e3BoaHbM NaSO4, GUIbTPOBAIN M KOHLEHTPUPOBAIH MPH MOHUKEHHOM
JaBJIEHUH ¢ TIOJTyueHueM 3-(5-xyop-4-HuTponupason- 1 -un)-4,4-nudpropnunepruHa B BUae
CBETJIO-KeNITOro TBeporo semectsa. H SIMP (400 MI'u, CDCls): § 8,17 - 8,32 (m, 1H), 4,57-
4,81 (m, 1H), 3,59 (yuran, J = 13,68, 4,89 I'y, 1H), 3,36 (yuron, J = 13,93, 4,02 'y, 1H), 3,14-
3,27 (m, 1H), 2,98-3,11 (m, 1H), 2,37 (yu.c, 1H), 2,14-2,34 (m, 1H).

[00276] 3-(S-xsi0p-4-HuTpO-NMuUpa3zoa-1-un) -1-3tnin-4,4-nudprop-nunepuaun: K cmecu 3- (5-
xJiop-4-HuTponupason-1-mn)-4,4-nupropnunepununa (0,5 r) u auneransaeruna (2,07 r, 18,75
MMOJIb, 2,63 mu) B MeOH (10 mn ) no6asnsiin NaBH3CN (589 wmr, 9,38 mmonb) u
nepememuBaiy B Tederne 15 muH. 3atem k pacteopy mpu 20 °C nobasmsiim CH;COOH (1,13 1,
18,75 mmoub, 1,07 M) 1 cmech nepemennbany npu 20 °C B Teuenue 1 gaca. pH cmecu
nosoamu 10 pH 7-8 ¢ momMotbto HackimeHHOro BogHoro pactBopa NaHCO; u Bogayro dasy
skcrparuposanm EtOAc (3 x 15 mu). OO6besnHEHHYO OPraHUYeCcKyo (pasy mpoMBIBAINA BOIHBIM
HACBHIIEHHBIM pacTBOpoM xJjopuna Hatpus (10mi), cymmmn Hag 6e3BonHbM NaxSOq,
(UIbTPOBATH M KOHLEHTPUPOBAIH MPH MOHIWKEHHOM JaBiieHHH. OCTaTOK OYHIAIN C TOMOIIBIO
KOJIOHOUHOM Xpomarorpaduu Ha cumkarene (PE: EtOAc = 100: 1 o 0: 1) ¢ monyuernem 3- (5-
XJIop-4-HUTpOonupason-1-mn)-1-stun-4,4-qudropnunepuanna B Buae xenroro macia. JKXMC:

BY 0,939 mun, m/z = 295,1 [M + HJ". 'H SIMP (400 MI'uy, CDCl5) &: 8,19-8,33 (m, 1H), 4,78-
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4,95 (m, 1H), 3,10-3,22 (M, 2H), 2,97-3,06 (m, 1H), 2,57-2,67 (m, 2H) 2,39-2,51 (M, 1H), 2,22-
2,36 (m, 1H), 2,12-2,21 (m, 1H), 1,13 (1, J = 7,22 'y, 3H).

[00277] S-xaop-1-(1-3Tnia-4,4-qudrop-3-nunepuania)nupaszon-4-amun: K cmecu 3-(5-xmop-
4-auTponmpason-1-un)-1-3tun-4,4-nupropnunepununa (0,15 r, 509,02 mxmons) B EtOH (4 M)
u H>0 (1 mi) noGasnsiu Fe (142 wr, 2,55 mmons) u NH4Cl (136 mr, 2,55 mmonb, 88,98 M)
npu 20 °C. 3atem cmech nepemewnanu npu 80 °C B Teyenue 1 yaca. PeakiinoHHyo cMech
¢bunbTpoBaNM M PUIBTPAT KOHLIEHTPUPOBAJIH ITPHU MOHKEHHOM JaBiieHuH. HeounieHHbIi
npoaykt npombiBaiu JIXM: MeOH (006. : 06. = 10: 1) (30 mun), punbrpoBanu u GuibTpar
KOHLIEHTPUPOBAJIN NIPU TIOHI>KEHHOM JaBJIEHUHU C TONyueHHeM S-xyop-1-(1-3tun-4,4-nudrop-
3-nunepunni)nupason-4-aMuHa B Buze KpacHoro tepaoro Bemectsa. JKXMC: BY 1,150 mus,
m/z =265,1 [M +H]".

[00278] N2-[S-xa0p-1-[(3S)-1-3TH-4,4-n1TOp-3-NMunepuan]| nupason-4-ua]-N4-31uj-5-
(Tpudropmernn)nupumMuauH-2,4- TuaMHHUN2-[S-x10p-1-[(3R) -1-3THI-4,4-1UTOP-3-
nunepuana|nupaszos-4-ua|-N4-3ruji-5- (rpudpropmern)nupumMuaun-2, 4-quamun:K cmecu
5-xnop-1-(1-atun-4,4-nudrop-3-nunepunmn) nupazon-4-amuna (0,13 r, 491,12 mxmonb) u 2-
x50p-N-3Tii-5- (Tpudropmerin )mupumunna-4-amuna (110 mr, 491,12 mxmons) B 1,4-
arokcane (3 mun) nobasnsun n-TsOH.H>O (25 mr, 147,33 mxmoss) npu 20 °C u cmech
nepememuBanu npu 90 °Ceredenue 5 yacos. pH cmecu nosonumu 1o pH 7-8 ¢ momouiso
HachIeHHOro BoaHoro pacteopa NaHCO3 u BonHyto da3sy skcrparuposanu EtOAc (3 x 5 mi).
OObenuHeHHYI0 OPraHUYeCcKyHo (pasy mpOMBIBAIM BOJHBIM HACHIIEHHBIM PACTBOPOM XJIOpHIA
Hatpust (8mu1), cymmmn Haa Oe3BonHbIM NaxSO4, GuiIbTpoBau M KOHIEHTPUPOBAIU MIPU
NoHWKeHHOM naBjieHuu. Octatok ouuiianu ¢ moMoinbto npenaparuaoit TCX (Si02, EtOAc) ¢
MIOJIy4Y€HHEM JKEJIAeMOTr0 COSAMHEHUS B BUIE O€I0ro CHpornooOpa3HOro BEeCTBa, KOTOPOoe
nanee paznensuiu ¢ nomomblo COX ¢ monyyennem N2-[S-xmop-1-[(3S)-1-3Tun-4, 4-nudrop-3-
U PUIIIT | TUpa3o-4-mi |-N4-3Tun-5-(Tpudropmernit) mupuMuanH-2,4-1HaMUHa B BUE
6enoro cuponoobpasHoro Beuiectsa U N2-[5-xnop-1-[(3R)-1-atun-4,4-mudrop-3-nmunepunmn|
nupa3on-4-uin|-N4-3Tun-5-(Tpud ropMeTin) IupuMUANH-2, 4-THAMHUHA.

[00279] C®X, >;moupyromuiics nepsbim u3omep: 'H SIMP (400 MI'u, CDCls): 8,23 (yu.c,
1H), 8,13 (c, 1H), 6,72 (yu.c, 1H), 5,14 (yur.c, 1H), 4,64-4,79 (m, 1H), 3,48-3,64 (m, 2H), 3,14
(ymrpg, J =8,41 T, 2H), 2,99 (yurg, J = 10,67 I'y, 1H), 2,60 (x8, J = 7,15 'y, 2H), 2,35-2,50 (m,
1H), 2,04-2,34 (m, 2H), 1,27 (1, J =7,22 Ty, 3H), 1,13 (1, J = 7,15 T, 3 H). BOXX: BY: 1,116
muH. MC: m/z = 4544 [M + H]". C®X: Bpems yaepxanust: 1,621 MuH.

[00280] C®X, s;moupyromuiics BTopbiM uzomep: 'H SIMP (400 MI'u, CDCls): 8,23 (ym.c,
1H), 8,14 (c, 1H), 6,71 (yum.c, 1H), 5,13 (ymr.c, 1H), 4,60-4,81 (m, 1H), 3,49-3,61 (m, 2H), 3,15
(yurpm, J =8,28 I'u, 2H), 2,99 (yur.g, J = 11,80 ', 1H), 2,60 (x8, J = 7,15 ', 2H), 2,43 (ym.T., J
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=12,05Tw, 1H), 2,06-2,33 (M, 2H), 1,27 (1, J = 7,22 'y, 3H), 1,13 (1, J = 7,15 'y, 3 H). BOXKX:
Bpewms ynepxanus: 1,108 mun. MC: m/z = 454,4 [M + H]". COX: Bpems ynepxanust: 1,785
MHH.

IIpumep 15.

Cunres (1S, 2R)-2-[4 -[(S5-0pom-4-MeTOKCH MHPUMHANH-2-HJI)aMHHO]-3-
LMKJIONPONUINHpa3oa-1-uiluuknonponankapéonurpuia u (1R, 25)-2-[4 -[(S5-0pom-4-
MeTOKCH-MTHPHMHANH-2-UJ) AMHHO|-3-HKJI0NPONUI-THPa30.-1-
Wwi|uukjaonponaHkapoonurpuia (213 u 214)

[00281] 3-muxiaonponuia-4-HuTpo-1-euHnia-nupaszon: K cmecu 3-uuknonponun-4-aurpo-1H-

nupasona (7 r, 45,71 mmorns) u xnopuaa Oensunrpustiiammonus (1,04 r, 4,57 mmons) B 1,2-
nuxjiopatane (50 mur) nobasmsmu NaOH (9,14 r, 228,55 mmons) u Boay (9 mur) pu 20 °C B
atmocgepe Nz. Cmech nepemermau rpu 80 °C B Teuenue 8 yacoB. PeakimoHHy0 cMech
¢bunpTpoBaIM M GUIBTPAT KOHLEHTPUPOBAIU. HeoUHIeHHBIH MPOAYKT OYHUINAIN C TOMOIIBIO
KOJIOHOUHOM Xpomatorpaduu Ha cunukarene (PE: EtOAc = 100: 1 o 1: 1) ¢ nony4yenuem 3-
LMK JIOMPONUI-4-HUTPO- | -BUHUIMMPA30/a B BIJIE *keToro Teepaoro semectsa. 'H SIMP (400
MI'u, CDCls): 6 m.1. 8,23 (¢, 1H), 6,87 (nn, J = 15,55, 8,71 I'y, 1H), 5,70 (=, J = 15,66 I'y, 1H)
5,06(n, J = 8,60 I'u, 1H), 2,53-2,68 (m, 1H), 0,97-1,11 (m, 4H).

[00282] DT (1S, 2R)-2-(3-uuKIONPONUI-4-HUTPO NMHPa30.1-1-m1)
HHKJIONPOoNaHKapookcuaat u 3tuJ (1S, 2S)-2- (3-uukaonponui-4-HuTpo nupaszon-1-
Wi)uuKJaonponankapookcuaar: K cmecu 3-muxnonponun-4-uutpo-1-eununnupasona (4,7 r,
26,23 mmoub) u 6uc-3-[3-(2-kapOokcu-2-meTunnponui)peHm|-2,2-TMMeTHIIITPONaHOBOH
kucinots* muponus (200 mr, 262,31 mxmons) B IXM (100 mut) noGaBisiiu Mo Karisim STHII-2-
mrazoauerart (17,96 r, 157,39 mmone) B IXM (30 mur) mpu 20 °C B atmocepe N; B Teuenue 3
yacoB. CMech nepemernusanu rnpu 20 °C B Teyenue 12 yacoB. CMech KOHIIEHTPUPOBAJIH.
OcTtaToK OYMIIAIN ¢ TOMOIIBIO KOJIOHOYHOM XpomaTtorpaduu Ha cuukarene (PE: EtOAc = 100:
1 no 1: 1) ¢ monyuenuem stui (1S *, 2R *)- 2- (3-nuknonponui-4-HuTponupaszod-1-
win)uKonponankapookcmiata u 3t (1S *, 28 *)- 2 -(3-nuknonponui-4-HuTponupason-1-
W) IIUKJIONPONIAaHKApOOKCHIIaTa B BU/I€ KOPUYHEBOTO MacCa.

[00283] (1S #, 2R *)-2-(3-uuKa0NpONUI-4-HUTPONHPa30.J1-1-171)
unukaonponankapoéokcuaar:'H IMP (400 MI'u, CDCls): § 8,15 (c, 1H), 4,12-4,37 (m, 1 H),
3,97-4,07 (m, 2H), 3,90 (T, J = 7,50, 5,71 I'u, 1H), 2,43-2,71 (m, 1H), 2,13-2,37 (M, 1H) 1,88-
2,07 (m, 1H), 1,59 (T, J = 8,06, 6,46 'y, 1H), 1,23-1,36 (m, 1H), 1,17 (1, J = 7,15 I'y, 3H), 0,84-
1,06 (M, 4H).

[00284] (1S #,2S *)-2- (3-uuka0NpONUI-4-HUTPO NUPa30.J-1-Kui)
uukIonponankapoéokcuaar:'H IMP (400 MI'u, CDCls): § 8,18 (c, 1H), 4,08-4,32 (m, 3 H),
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3,98 (amn, J=7,97, 4,89, 3,07 I'y, 1H), 2,50-2,65 (m, 1H), 2,30 (aan, J = 9,54, 6,27, 3,01 I'L,
1H), 1,79 (ut, J = 9,91, 5,21 I'y, 1H), 1,65 (ar, J = 8,03, 5,96 I'y, 1H), 1,24-1,36 (m, 4H), 0,92-
1,10 (m, 4H).

[00285] (1S, 2R)-2-(3-uukaonponui-4-HUTPO NUPAa30Ji-1-m1) HUKJIONPONAHKAPOOHOBASA
kucaora: B cmecs atun (1S, 2R)-2-(3-nuknonponuin-4-auTponupason-1-
un)ukionponankapookcmnara (2,2 r, 8,29 mmons) B 1,4-guokcane (20 mi) nobasnsmu HC ( 2
M, 20 mu) nipu 20 °C B atmocepe N2. Cmece nepemerusanu npu 60 °C B Teuenue 12 4acos.
Cwmech koHLEHTpHpoBanu ¢ noiydenueM (1S, 2R) -2- (3-uuknonponun-4-HUTponupason-1-

WJT) IMKJIOTPONaHKapOOHOBOM KMCIIOTHI B BUIE KOPHYHEBOTO TBEPAOro Bemectsa. 'H AMP (400
MI'u, IMCO): 6 8,84 (c, 1H), 4,01-4,10 (M, 1H), 2,39-2,46 (m, 1H), 2,02-2,10 (M, 1H), 1,98
(xB., ] =6,03 T'y, 1H), 1,46-1,55 (m, 1H), 0,93-1,07 (m, 2H), 0,76-0,89 (m, 2H).

[00286] (1S, 2R)-2-(3-uuKJI0NPONHI-4-HUTPO NUPA30JI-1-HJT)IHUKIONPONAHKAPOOKCAMHUA:
K cmecu (18, 2R)-2-(3-1mknonponui-4-HUTPONUPA30JI- | -UJT) HUKIIOMPONaHKapOOHOBO
kucnotsl (2 1, 8,43 mmons), NH4Cl (2,71 1, 50,59 mmons) u JJUTIDA (6,54 r, 50,59 mmosb) B
JAM® (20 mi) nobasmsin HATU (6,41 1, 16,86 mmois) nipu 20 °C B atmocdepe Na. Cmech
nepememnany npu 20 °C B TeueHue 4 yacoB. CMech BbUIMBAIH B JIeAsiHYO Boxy (100 mi).
Bonnyro dasy sxcrparuposamu EtOAc (3 x 50 mir). O6benuHEeHHYIO OpraHudecKyo dasy
TIPOMBIBAJIA BOJHBIM HACBIIEHHBIM PACTBOPOM XJjiopuaa HaTpus (3 X 50 mut), cymmnm
6e3BoaHbIM Na;SO4, GUIBTPOBAIN U KOHLEHTPUPOBAIHU MPH MOHMKEHHOM JIABJICHUH C
nosiydenueMm (1S, 2R)-2- (3-uuknonponui-4-HUTponupasod- 1 -ui )uukionponankapOokcamuaa
B BUJIe KOPUYHEBOro TRepaoro Bemectsa. 'H SIMP (400 MI'u, AMCO): § 8,67 (c, 1H), 7,65
(ymc, 1H), 6,87 (yu.c, 1H), 3,81-3,98 (M, 1H), 2,38-2,47 (M, 1H), 2,04 (xB, J = 7,57 ', 1H),
1,93 (x8, J = 5,73 ', 1H), 1,37 (ta, J = 8,05, 5,95 I'y, 1H), 1,21-1,29 (m, 1H), 0,94-1,01 (M,
2H), 0,78-0,84 (m, 1H).

[00287] (1S, 2R)-2-(3-uuKJja0onponu-4-HUTPO-MHUPA30JI-1-HJ1)IHKIONPONAHKAPOOHUTPHUI:
K cmecn (18, 2R)-2-(3-muknonponui-4-HuTponupasod- 1 -min)uukionponankapbokcamuna (1,7 T,
7,2 mmonb) B EtOAc (80 mut) nobassim T3P (18,32 1, 28,79 mmonb , 17,12 mi, 50% 4uctoTsl)
npu 20 °C B atmochepe N2. Cmech nepemermusanu npu 75 °C B Teuenue 12 gacoB. Cmech
BbUTHBAJM B BOAHBIH pactBop NaHCOs3 (200 mi). Bonnyro dasy sxcrparuposanu EtOAc (3 x 50
mi1). OObEAMHEHHYIO0 OPTaHUYECKYIO (pa3y MPOMBIBAIIM BOAHBIM HACBIIIEHHBIM PACTBOPOM
xyopuaa Hatpus (150 mi), cymmmm 6e3BonHbIM NaxSO4, GuasTpoBamy 1 KOHIEHTPUPOBAIU TIPU
MOHM)XEHHOM fAaByieHnH. OCTaTOK OYMINAN C IOMOIIBIO KOJIOHOYHOM XpomaTtorpaduu Ha
cumukarene (PE: EtOAc = 100: 1 o 1: 1) ¢ nonyuenuem (1S, 2R)-2- (3-uuxnonpornmi-4-
HUTPOINPA30JI- | -ni)uKIonponankapOoHUTpIIIa B BHAE Oesoro Teepaoro semecrsa. JKXMC:

BY 1,20 mun, m/z=219,2 [M + HJ*. 'H SIMP (400 MT'y, CDCls): & 8,26 (c, 1H), 3,90-4,09 (m,
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1H), 2,62 (tT, J = 8,05, 5,29 I'y, 1H), 2,10-2,20 (m, 1 H), 2,01 (ar, J =9,43, 6,64 I'y, 1H), 1,75
(at, J=9,26, 7,39 'y, 1H), 1,00-1,11 (™, 4H).

[00288] (1S, 2R)-2-(4-aMHUHO-3-LHUKJIONPONUJI-NHPA30.J-1-HJT) HHKJIONPONAHKAPOOHUTPHI:
K cmecn (18, 2R)-2- (3-unknonponun-4-HATponupason- 1-mn) muknonponankapoonutpuia (0,8
r, 3,67 mmonb) 1 Fe (1,02 1, 18,33 mmonp) B EtOH (20 mi) u Boxer (5 M) nodasmsiin NHyCl
(981 wr, 18,33 mmounb) nipu 20 °C B atmochepe N2. Cmece nepemernusanu npu 75 °C B TedeHne
1 gaca. Cmech prbTpoBanu u GuibTpar KoHUeHTpUpoBaiu. OcraTok mpombiBainu JIXM:
MeOH (10: 1, 3 x 10 mx), punpTpoBanu u GUIBTPAT KOHLEHTPUPOBAJIH MTPU MOHKEHHOM
nasneHnu ¢ nonydenueM (1S, 2R) -2- (4-amuHO-3 -IIUKIONPONUIANHUPA30II-1 -
un)ukionponankapoorutpuia (0,75 r HEOUMIIIEHHOT0) B BUe kKopuaHeBoro mMacia. JKXMC:
BY 0,81 mun, m/z = 189,3 [M + H]". 'H AMP (400 MI'u, CDCls): § 6,97-7,15 (m, 1H), 3,74-
3,91 (m, 1H), 2,03 (xB, J = 6,25 'y, 1H), 1,80 (a1, J =9,43, 6,42 'y, 1H), 1,64-1,74 (m, 1H),
1,54-1,63 (m, 1H), 0,78-0,93 (M, 4H).

[00289] (1S, 2R)-2-[4 -[(5-0pom-4-MeTOKCH-MTHPUMHAHH-2-WJI)aMHUHO] -3-
HUKJIONponuInupasos-1-wijuukiaonponankapoouurpui u (1R, 2S)-2-[4 -[(5-0pom-4-
MeTOKCH-ITUPUMHIHH-2-WJI) AMHHO| -3-UHKJIONPONHJI-NHPa3o-1-uil-
mukjaonponankapooauTpua: K cmecu (1S, 2R)-2- (4-aMHuHO-3 -LUKIONPONMIITHPA30I- 1 -
wn)uuknonponankapoonuTpuia (0,1 r, 531,27 mxmonb) u S-Opom-2-xj10p-4-
metokcumupumuansa ( 119 mr, 531,27 mxmons) B 1,4-nuokcane (2 mi) nobasnsun n-TsOH.H,O
(30 mr, 159,38 mxmonb) nipu 20 °C B armochepe N2. Cmech nepemermnsanu mpu 85 °C B
tedyenne 4 yacos. CMech BbuTuBau B BOaHbIN pacTBop NaHCO3 (5 mit) u skcTparupoBaiu
EtOAc (3 x 5 mu1). OObeAMHEHHYIO OPTAaHUYECKYIO (ha3y MPOMBIBAJIN BOIHBIM HACHIIIIEHHBIM
pactBopom xjiopuaa Hatpus (10 ), cymmmu 6e3BogabiM NaxSQ4, punsrpoBanu u
KOHLIEHTPUPOBAJIU MPU MOHWKEHHOM AaBiieHHH. OCTATOK OYHINAN C IIOMOIIBIO KOJIOHOYHOH
xpomatorpadun Ha cunukarene (PE: EtOAc = 100: 1 go 1: 1) u pa3nensuiu ¢ nomompsro COX ¢
nosiydenueM (1S, 2R)-2-[4 -[(5-OpomM-4-MeTOKCUITUPUMUAMH -2-1JT1)aMHHO|-3-
LUKJIONPONUIHPa30- 1 -ni|uuknonponankapbonurpmna u (1R, 2S)-2-[4 -[(5-0pom-4-
METOKCHITUPUMUIANH-2-WJT) AMUHO| 3 -IIUKJIONPOTHI-TTAPA30I- | -HIT | IUKJIONPOTTIaHKapOOHUTPHJIA.
[00290] C®X, >moupyromuiicsi nepsbiM m3omep: 'H AMP (400 MI'y, CDCl3): § 8,23 (c,
1H), 8,01 (c, 1H), 6,76 (yu.c, 1H), 4,05 (c, 3H), 3,85-3,97 (m, 1 H), 2,11 (xB, J = 6,27 'y, 1H),
1,88 (aT, J = 9,29, 6,46 I'n, 1H), 1,60-1,78 (M, 2H), 0,84-0,97 (M, 4H). XKXMC: Bpems
ynepxanust: 1,475 mun. MC: [M + H] " m/z: 375,2.

[00291] C®X, >moupyromuiicsi nepsbiM m3omep: 'H AMP (400 MI'y, CDCl3): § 8,22 (c,
1H), 8,01 (c, 1H), 6,77 (yu.c, 1H), 4,05 (c, 3H), 3,86-3,96 (M, 1 H), 2,11 (xB, J = 6,27 'y, 1H),
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1,88 (aT, J = 9,29, 6,53 I'y, 1H), 1,61-1,77 (M, 2H), 0,85-0,97 (M, 4H) , XKXMC: Bpems
ynepxanust: 1,465 mun. MC: [M + H]" m/z: 375,2.
[00292] pyrue coenuuenus u3 Tabmuier 1A, 1B, 2A u 2B Obutd MOTYYEHBI WIH MOTYT OBITh
MOJIY4€HbI B COOTBETCTBUH C MTPUBEIACHHBIMH BbILIE IPUMEPAMH W/MIIA OOIIUMHU METOUKAMH,
OMUCAHHBIMU B JAHHOM JOKYMEHTE, C UCIIOJIb30BaHUEM COOTBETCTBYIOLIHUX UCXOIHBIX
MaTepuasos.
IIpumep 16.
bunoxumn4yeckuil aHAJIH3 COeAMHEHUH
Marepuansr:
e ®epment LRRK2 G2019S
e CyoOctpar (LRRKtide)
o AT®D
e bydep nna pazdasnenust TR-FRET
e Amnrureno pLRRKtide
e 384-1yHOYHBIN MJIAHLIET
e JIMCO
YcnoBus peakunu GpepmMeHTa
e 50 MMTpuc, pH 7,5, 10 MM MgCl,, 1 MM EGTA, 0,01% Brij-35, 2 MM
DTT
e 5HM LRRK2
e 134 MmxM ATOD
e Bpewms peakunu 60 MUHYT
e Tewmneparypa peaxiuu 23 °C
e OO0wwmit o6vem peakuu 10 MK
YcnoBus peakuuy 0OHApY KEHHS
e 1 X Oydep paszdbasnerns TR-FRET
e 10MM DATA
e 2 HM aHTHTENA
e Temneparypa peaxuuu 23 °C
e OO0wwuii o6vem peakun 10 MK
[00293] CoenuHeHus: OBLIN MPUTOTOBIIEHBI MOCPEACTBOM MEPBOHAYAIBHOTO pa3daByeHus 1o 1
MM pactBopa B IMCO. 35 MKJI pacTBOpa 3TaJIOHHOI'O COEIUHEHNs, 35 MKJI pacTBopa
ucnbiTyemMoro coenunenus u 35 mxin HPE nocnenoBarensHO 100aBIsIM B HICXOAHBIN IUIAHIIET

(384-nynounsnii mnanmet, Labeyte). [Tnanmers! nenrpudyruposanu npu 2500 06/MuH B
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TedeHue 1 MUHYTHI 1 3aKkpbiBaiy (onbroii. POD ncnonb30Bamy 1i1s BBIMOJHEHHS CEPUHHOTO
passenenus B 3,162 pasa, u 100 Hi1 pacTBOpa 3TaJJOHHOIO COEANHEHUS], PACTBOP UCIBITYEMOIO
coeaunenusi, HPE u ZPE nepenocunu B mianmers! ananusa. [nanmer ananusa
neHtpudyruposamu npu 2500 06/MuH B TeueHne 1 MUHYTHI M 3aKpbIBAIN (POITBIOM.

[00294] [lns npoBeneHust pepMEHTATHBHON PEAKIINH B KAKIYIO JYHKY IUIAHIIETa JOOABIISLIH 5
Mk cyocrpata LRRKtide u kuHa3HOi cmecu B aHanmuTudeckoM Oydepe. [Lnanmrer
HeHTpHU(yrupoBaiy, 4ToObl CKOHIIEHTPUPOBATh CMECh Ha JAHE JIYHOK. [InaHmer ananmsa
uakyounposanu npu 23 °C B Teuenue 20 munyT. Ilocne nHkyOanuu B KaXKAYIO JIYHKY JOOABIISIH
5 mkn 2 x AT® B Oydepe mist aHanm3a, U MIAHIIETHI HEHTPUYrupoBaiu, 9To0bI
CKOHLIEHTPUPOBATh CMeCh Ha AHE JyHOK. [InanmeT nukyouposanu npu 23 °C B TeueHue 60
MUHYT.

[00295] [ns Toro utoObl mpoBecTH peakimo oOHapyxkenue, J{TA, MONHOCTHIO CMEIIAHHBIN B
Oydepe nist pazdasnenus TR-FRET, nobasnsiiu k peareHty ¢ antutenamu. 10 MK
AETEeKTHPYIOIIEro peareHTa J00aBISUTN KO BCeM JIYHKAM KaKIOH JIYHKH TUIAHIIEeTa aHAIU3a 1
IUTAHLIET [HeHTPU(PYTUPOBAIN, YTOOBI CKOHLIEHTPUPOBATh CMECh Ha JIHE JIYHOK. [LaHiner 3arem
uakyOuposamu rpu 23 °C B Teuenne 60 munyT. [InanmeTs! caureiBanu Ha npudope Perkin
Elmer Envision 2104 B pesxxume TR-FRET ¢ ucnosnb3oBanuem 340 HM BO30Yy KIaroIero
¢unbTpa, 520 HM dayopecuenTHOro GpunbTpa u 490 wiu 495 GUIBTPOB ISt SMUCCHU TepOUs.
[00296] Hexoropele n3 COeMHEHUH, ONTMCAHHBIE B JAHHOM JOKYMEHTE, UCTIBIThIBAIN B
COOTBETCTBHH C BBILIEYKa3aHHBIMU crIoco0amu 1 oOHapyxkmiu, yTo oHu uMeroT ICR LRRK?2
(G2019S ICso, kak yka3aHO B Tabnuue 3. B npuBeneHHON HIDKe Ta0IMIle aKTUBHOCTD
NpeACTaBJIeHa CIEAYIOINM 00pa3oM: B nmpuBeneHHOM HIbKe Ta0uIe aKTUBHOCTDb NPEACTABIICHA
cnenyromum odpazom: +++ = ICso menee 30 HM; ++ = ICso mexxny 30 HM u 60 HM; + = ICso
Gonee 60 HM.

Taoauua 3
LRRK2 LRRK2
MC MC
Homep | TR-FRET ICso Homep | TR-FRET ICso
[M+1]* [M+1]*
(HM) (HM)
1 +++ 396,2 7 +++ 3781
2 + 396,3 8 +++ 3251
3 +++ 353,1 9 +++ 409
4 +++ 353,1 10 + 409,1
5 +++ 3921 11 +++ 389,1
6 + 378,1 12 +++ 389,1




LRRK2 MC
Homep | TR-FRET ICso VT
(M)
13 +++ 389,1
14 +++ 396,2
15 +++ 395,2
16 +++ 341,2
17 +++ 341,1
18 +++ 409,2
19 +++ 350,2
20 +++ 355,2
21 +++ 378,1
22 +++ 404,2
23 +++ 404,3
24 +++ 404,2
25 +++ 387.3
26 +++ 366,2
27 +++ 366,1
28 +++ 468,2
29 +++ 468,2
30 + 371,2
31 ++ 371,2
32 +H+ 352,1
33 +++ 410,1
34 +++ 3992
35A ot 366,2
35B +++ 366,2
37 +++ 349,0
38 +++ 366,1
39A +++ 3842
40 +++ 3522
41 +++ 352,1
42 +++ 350,1
43 +++ 364,1
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LRRK2 MC
Homep | TR-FRET ICso VT
(M)
44 +++ 363,3
45 +++ 3492
46 +++ 3992
48 +++ 375,2
50 +++ 331,1
52A ot 338,1
52B +++ 338,2
54A ++ 380,2
54B +H+ 380,1
57 +++ 396,2
58 +++ 3621
59 +++ 390,2
60 +++ 333,1
61 +++ 380,2
62 +++ 3432
63 +++ 346,1
64A +++ 381,1
64B +++ 381,1
65 +++ 381,1
66 +++ 376,1
67 +++ 3432
68 +++ 411,3
69 +++ 408,2
70 +++ 398,2
71 +++ 410,2
72 +++ 332,1
73 +++ 400,1
74 +++ 368,3
75 +++ 409,1
76 +++ 404,1
77 +++ 408,2




LRRK2
MC
Homep | TR-FRET ICso
[M+1]*
(uM)
78 +++ 4223
79 +++ 4211
80 +++ 346,2
81 +++ 423.0
82 +++ 399,2
83 +++ 399,2
84 +++ 380,2
85 +++ 413,1
86 +++ 4243
87 +++ 3542
88 +++ 415,2
89 +++ 359,2
A+t 382,1,
90
384.0
91 +++ 3743
92 +++ 434.4
+++ 390,1,
93
3921
94 +++ 3942
+++ 390,1,
95
3921
96 +++ 4291
97 +++ 4342
98 +++ 385,1
99 +++ 3913
100 +++ 3852
101 +++ 4342
102 +++ 3821, 384
103 +++ 3822
104 +++ 411,2
105 +++ 391,2
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LRRK2 MC
Homep | TR-FRET ICso VT
(M)

106 +++ 489,3
107 +++ 378,3
108 +++ 411,2
109 +++ 273,2
110 +++ 417,25
111 +++ 401,1
112 +++ 391,1
113 +++ 397,2
114 +H+ 4231
115 +++ 4231
116 +++ 434 4
117 +++ 405,3
118 +++ 380,2
119 ot 371,2
120 +++ 382,2
121 +++ 489,3
122 +++ 397,2
123 +++ 391,2
124 +++ 371,2
125 +++ 385,2
126 +++ 433,8
127 +++ 436,3
128 +++ 419,2
129 +++ 410,2
130 +++ 384,2
131 +++ 380,2
132 +++ 391,1
133 + 338,1
134 +++ 371,2
135 + 355,2
136 ++ 410,2
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LRRK2 LRRK2
MC MC
Homep | TR-FRET ICso Homep | TR-FRET ICso
[M+1]* [M+1]*
(M) (M)
137 +++ 408,2 161 +++ 408, 1,
138 +++ 408,2 410,1
139 +++ 433,1 162 +++ 409
140 +++ 4431, 163 +++ 395,1
4452 164 +++ 378,3
141 +++ 392,2 165 +++ 409,3
142 +++ 394,2 166 + 433,2
143 +++ 411,2 167 +++ 433,2
144 +++ 411,2 168 +H+ 395,2
145 +++ 3833 169 +++ 4253
146 et 418.2,420.2 170 +++ 396,3
147 -+ 4182, 171 - 4343
420,2 172 +++ 4343
148 +++ 393,1 173 4+ 388,2
149 ++ 410,2 174 -+ 388,3
150 +++ 421,1, 175 -+ 374,2
423,1 176 +++ 3743
151 +++ 421,1, 177 + 419,3
423,1 178 +++ 419,3
152 +++ 378,2 179 +++ 3433
153 +++ 396,2 180 + 3432
154 ——. 4322 181 +++ 352,1
155 e 3972 182 +H 394,3
156 +++ 3972 183 +H++ 3942
157 4192, 184 +++ 386,2
++
421,2 185 ++ 386,2
158 +++ 408,1 186 +++ 3743
159 +++ 4421, 187 390,1,
+++
444.1 392,1
160 408,2, 188 ++ 3942
++
410,1 189 ++ 3942
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LRRK2 LRRK2
Homep | TR-FRET ICso Me Homep | TR-FRET ICso Me
[M+1]* [M+1]*
(HM) (M)
190 +++ 345,1 205 +++ 454.4
191 +++ 385,3 206 +++ 3723
192 +++ 399,3 207 +++ 3723
193 ++ 3743 208 +++ 364,3
194 +++ 383,2 209 +++ 364,3
195 +++ 369,2 210 +++ 414,3
196 +++ 434.,4 211 +++ 414,3
197 +++ 434.,4 212 +++ 376,2
198 +++ 420,4 213 +H+ 375,2
199 ++ 420.4 214 +++ 3883
200 +++ 406,4 215 +++ 3883
201 +++ 406,4 216 +++ 403,3
202 +++ 440,4 217 +++ 403,3
203 +++ 440,4 218 +++ 396,2
204 +++ 454.4
Ipumep 17.

Metabonueckasi CTAOMIBHOCTD
[00297] MeTaboNU4ecKy0 CTAOMIBHOCTD COSTUHEHHI OLIEHUBAIN C TIOMOIIBIO MHUKPOCOM
neuenn yenoseka (ot Corning uinn XenoTech, LLC) ¢ ucnonb3oBanueM 96-JyHOUHOTO
ianmera. Coennnenns nHKyOuposany npu 37 °C npu 1 MKM KOHEUHOH KOHIIEHTPALIUH B
MHKpocoManbHOM MaTpure (0,5 mr/mi obmero 6enka) B PUCYTCTBUH MIIH OTCYTCTBUH
kodakropa HAJI®H. B ananuze ucnonb3oBaiiu cuctemy pereHepauu HAJI®H, cocTosmyro u3
HAJI®, MgCl,, n30TMMOHHON KUCIIOTHI H U30LUTPATAETUAPOreHa3bl. PepMEHTATUBHBIC
peaxunu nposoawsu B Tedenue 0, 5, 10, 20, 30 win 60 MUHYT A0 NpEeKpaLEHUs] PeaKLUi
NOCPEACTBOM 100ABJICHHUS alleTOHUTPHIIA, CONEPIKAIIETO TONOYTaMH U BHYTPEHHHE CTAHAAPTHI
naberanona (100 ur/mn). ITocne BeTpsixuBanus B TedeHne 10 MHUH TUIAHIIETHI IOABEPTaIIH
ueHtpudyruposanuro (4000 o6/muH npu 4 °C) B Teuenne 20 MUH U CYyIIEpPHATAHThI CMEIIUBAIIN
1: 3 ¢ Bonoii co crenenbro ouncTky st BOYKX. O0pasubl aHaIM3upOBAJIH € TIOMOLIBEO
KXMC/MC ¢ ncnonp3zoBaHrneM cooTBETCTBYOIINX MRM-niepexonoB st KaKIO0ro aHaINTa U

BHyTpeHHero crannaprta (BC). lns onpeneneHus mpoLeHTa COEANHEHNS, OCTABIIETOCS B
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KaXIbIi MOMEHT BPEMEHH, UCTIOJIb30BAJIMCH OTHOLISHMS riomanu nuka AHaaut/BC.

lemr) paccunTbIBanM U3 KOHCTAHTHI

Buytpennnii kupeHc (Cling, BBIpa)KEHHBIH B MI®MUH™
>JIMMHHUPOBAaHMS TlepBoro nopszka (k, Mun™') pacnaia TecTOBOro NpoaykTa 1 oobema
uHKyOarmu. /laHHble 3HaUeHNs OBLIIM MacIITAOUPOBAHBI 10 BHYTPEHHETO KIMPEHCA OPTaHOB
(Clint) ¢ ucrionp3oBaHUEM crIeLU(PUIECKUX MACIITAOHBIX (PaKTOPOB UenoBeka (48,8 mr
MUKpOcoMasibHOTO Oenka Ha 1 T meueHu, 25,7 r nedeHu Ha Kr Macchl Tenna). Cliy OpraHoB 3areM
npespaiaiy B knupeHc neveHu (CLiep, Mnemunexr™) ¢ ucnonb3oBaHueM TIIATETBLHO
nepeMeIIaHHON MOJIENH JIMMUHHPOBAHMS ITeUeHbI0, Tae Qn mpencrasisier coO0H YenoBeuecKuii

1

TNEeYeHOUHBIH KpoBOTOK (20,7 MieMuH 'ekr™).

Qh * CLint
(Qh + CLint)

[00298] CLhep - MPOrHO3UPYEMBIIT KIMPEHC Y€JIOBEKA B IEUEHN HA OCHOBE BBILIEYKAa3aHHOTO

CLpep =

aHajm3a in vitro. bosjee HU3KOe 3HAUYEHHE YKa3bIBAET HA TO, YTO MEHbBIIEE KOJHMYECTBO
COeMHEHUs yansercs nedyenbro. HeosxunaHHo ObL10 0OHAPYKEHO, YTO COSANHEHHUS,
copeprkatgue CS-mupa3os NpUCOSANHEHHbIH K aMUHOITUPUMUAMHOBOMY SIIPY, 00€CIIeUnBatOT
Gonee HU3KNH KIMPEHC (TO €CTh YIYULIEHHYI0 CTAOUIBHOCTD) IO CPABHEHHIO C COENMHEHUSIMH,
copepskamumu C4-nupas3os NpUCOeINHEHHBIH K aMHHOITMPUMUANHOBOMY SIApY, Oe3

3HAYUTCJIBbHOIO USMEHCHHUA B aKTUBHOCTH.

Tabnauua 4
Ne CrpykTypa LRRK2 Muxkpocombl
CoennHeHus TR-FRET ICso | neuyenu uenoBeka
(u1M) CLnep (Ma/MuH/Kr)
122 F . 0,72 9,856
N F
A -
HN N ITIH
M
N—N 0
0]
(DFOUPYIOIIUICS TePBbIM
Hu30Mep)
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Neo

Coeauuenus

Crpykrypa

LRRK2
TR-FRET ICso
(M)

Muxpocombl
MEeYeHH YeJ10BeKa

CLnep (MJ1/MuH/KT)

155

(DroNpyOMUIACS MepBhIM

u30Mep)

1,95

5,519

114

N7 Br
P
HN N NH

NN

(DnmoUPYIOIIMIACS TIEPBBIM

U30Mep)

1,05

b

16,508

150

(OMroupYOIIUICS MepBbIM

U30Mep)

1,22

>

11,077

104

(OMroupYyOIIUIACS MepBbIM

u30Mep)

0,96

2

11,59
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No CrpykTypa LRRK2 Muxkpocombl
CoennHeHus TR-FRET ICso | nedyeHu uenoBeka
(M) CLnep (MJ1/MuH/KT)
143 e 1,21 7,81
N F
A -
HN” N7 "NH
N=
O
(Dmronpyromuiics mepBbIM
u30Mep)
93 N/\IBr 1,87 17,663
I ~
HN® N 'NH
141 3,94 13,508
118 1,55 7,81
131 4,98 2,237

2
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IIpumep 18

IIponunaemocrs MDR1-MDCK
[00299] I'ematosnnedammueckuii bapsep (BBB) oraenser uupkyaupyomyo KpoBb OT
BHEKJICTOYHOW KUAKOCTHU LeHTpapbHON HepBHOH cuctembl (LIHC). ITaccuBHasmpoHUIIaeMOCTD
meMmOpansl (Papp) u morenuunan s¢gdumrokca cydocrpara MDR1 (P-riukonpoTenH) onpeaesnsm ¢
ucnosnb3oBanueM kierounoit muanu MDR1-MDCK B kadecTse Monenu 3¢ ¢eKkTHBHOM
MIPOHULIAEMOCTU coenrHeHus uepe3 BBB. /IByHanpaBiieHHbIN aHAIU3 TPOBOAUIIH B
npensapuTesbHo obpadoraHHbIX Kietkax MDR1-MDCK c ucnionb3oBanuem 12 wim 96-
JYHOYHOTO TUIAHIIETa B OTCYTCTBUE WK B pucyTcTBuu nHruouropa MDR1 (GF120918 unu
VBACpodar). Ananu3bl NpOBOAUIIH B IBYX MTOBTOPEHUsIX B TpaHcnopTHOoM Oydepe (HBSS, pH
7,4) B reuenue 90 unu 120 munyt (MunyT) nipu 37 °C, UCTONB3ysl KOHLIEHTPALIUIO UCTIBITYEMOTO
coenuHeHus: 1 MkM. L{enbHOCTh MOHOCIIOS ObljTa TOATBEPXKAEHA C UCTIOJIb30BAHUEM
JIroundeprna 5xeNTOro U NOAXOSIINE TO3UTUBHbIE KOHTPOJIbHBIE 00pa3Lbl AJIsl TACCUBHON
nponunaeMocti ¥ MDR1 Obutn BKITFOUEHBI B Ka/Iblid SKcriepuMenT. [locie nakydanmu
o0pas1pl U3 JOHOPCKHUX U MPHUEMHBIX OTAEJICHUH yIaISIA U FACHIIN alleTOHUTPUIIOM,
CoJlep KaliM COOTBETCTBYIOINM BHyTpeHHul ctannapt (BC). benok ocaxnanu
ueHrpudyruposanuem B Teuenue 10 muH npu 3220g u cynepHaTaHThI pa30aBisUU B
YJIBTPAYHCTOM BOzE (eCau HeoOXoaumMo) A0 anaim3a ¢ nomounsro XKXMC/MC ¢
UCTIONIb30BaHHEM COOTBeTCTBYOIUX MRM-nepexonos s aHanutoB U BC. Papp (kakymasicst
MPOHUIAEMOCTD, BBIPAKEHHASI B CM/CEK [CaHTHMETP/CeKyHa]), pacCUUTHIBAIACH T10

CIIENYIOIIEMY YPABHEHUIO:
dCp Ve Ve Cr

X 1005 X —
dt  (Ilmomagb X C4) [nomank X Bpems C,

Pypp(cM/ceK) =

rae VR npeacrapisieT coboii 00beM pacTBOpa B MPUEMHOM KaMepe (armuKaibHas WU
OazonaTepajbHasi CTOPOHA), TJIOIIAIb MPENCTaBIsIeT COOOM TIOIIAb TOBEPXHOCTH MeMOPaHbI
BCTABKH), BpEeMsI IIPEACTABISsIET COOOH BpeMsi MHKYOaIiy, BhIpakeHHOE B cekyHaax, Cr
npezacTasisier codol oTHoueHue riomaau nukos (ananut/BC) B ornenennn npuemuuka, Ca
npeAcTaBisieT cOOOH cpeiHee 3HaUeHNE HA4aJIbHON M KOHEUHOW KOHLIEHTPALMH B JOHOPCKOH
kamepe, a Co npencrasisieT coO0l HaYaIbHOE OTHOLIEHHE TUIOIAAH TUKOB B JOHOPCKOH
kamepe. Papp OTIpeiensiii kak B anukajibHOM-0a3omatepaibHoM (A—B), Tak u
6azonarepaapbHOM-anuKadbHbBIM (B—>A) HanpaBieHUsX.

[00300] Monocnotinbie ko3¢ dunmeHTs! 3¢ damokca (ER) Obutn momydeHs! ¢ HCMOIB30BAHUEM

CJIEYIOLIEro YPaBHEHUS:
Popp (B — A)

ER =
[Papp (A— B)
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[00301] Coenunenus ¢ orHomenueM 3ddroxca MDR1-MDCK meHee uiu paBHBIM TISITH,
BEPOSITHO, IEMOHCTPUPYIOT CITIOCOOHOCTD MepeceKaTh reMaTosHIedarnaeckuii 0apbep.
[00302] Coenunenusi, umerommue 1,2,3-TpUa30abHBIN 3aMEeCTUTE b, OBLITH HA yIUBIICHHUE

MIPOHULIAEMBIMH JIs1 MO3ra [0 CPABHEHUIO C MOJIEKYJIAMU, UMEIOLIUMH 1,2,4-Tpra3onbHbIi

¢dparmeHT.
Tabauna S
No CrpykTypa LRRK2 | Mukpocomsl MDR1
Coeaunen TR- nevYeHu ER
us FRET yeJI0BeKa
ICso (HM) CLhep
(Ma1/MuH/KT)
172 F e 1,47 19,9 42
N/YkF
A~
HN N l\ﬂ
\ N
N= / \\L
N/
(Omroupyrommiics
BTOPBIM H30MeEp)
34 F e 2,31 0,75 4,8
NZNF
PN
D HN N™ "NH
D N= =
N ;
68 F e 2,23 3,18 4,01
NT<F
PN
o HN7N7ONH
DISNN A
D \
N=( N
N )
N
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No CtpykTypa LRRK2 | Mukpocomsl MDR1
Coeaunen TR- ne4yeHu ER
us FRET JeJ10BeKa
ICso (HND CLhep
(Ma/MuH/Kr)
78 F F 3,69 4,81 2
NIYF
s
HN N° 'NH
N— N
N =
27 F F 3,41 7,81 0,88
N7\/|K<F
PN
HN™ "N~ 'NH
AN
N—N
/
N/
118 F F 1,55 7,81 0,83
NZNF
As
HN N NH
M k
N_>/N
218 F F 5,91 0 86,02
P
A -
HN N ITIH
It
N7 ™

[00303] Ecnu He yka3aHO MHOE, BCE TEXHUYECKHUE U HAYYHbIE TEPMUHBI, UCTIOJb3YEMBIE B
JAHHOM JOKYMEHTE, UMEIOT TO K€ 3HaYeHHe, KOTOPOe OOBIYHO MOHUMAETCS CIIeLIUATICTOM B
JaHHOW 00JIACTH TEXHHUKH, K KOTOPOU OTHOCHTCSI HACTOSIIIee H300peTEeHNE.

[00304] M300peTeHusi, WJUTFOCTPATUBHO OMTUCAHHBIC B JAHHOM JIOKYMEHTE, MOTYT MOAXOISIINUM

o6pa30M MPAKTUKOBATHCA B OTCYTCTBHUE J000ro U3 3JIEMEHTOB UJIH SJIEMCHTOB, OT'PaHUYCHUA
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WA OTPaHUYEHUN, KOHKPETHO HE PACKPbITBIX B JAHHOM JOKyMeHTe. Tak, Hanmpumep, TEpMUHbI
«BKJTFOYAROIIHIY, «BKJIIOYAIOLIUN B Ce0s1», «COMEP KAIIUi» U T. A. JOJIKHBI BOCTIPUHUMATHCS
SKCIIAHCHBHO U Oe3 orpannyeHnil. Kpome Toro, ucrnonb3yemsle B JAHHOM TOKYMEHTE TEPMUHBI
Y BBIPA)KEHUS UCIIOJIb30BAJIMCh KAK TEPMUHBI ONMCAHMSI, & HE OTPaHUYEHMs], U B AaJIbHEHIIEM
HET HaMepPEeHMsI NCTIIOJIb30BATh TAKHE TEPMUHBI U BBIPAKEHUS JIST HCKITFOUEHUS JTFOOBIX
SKBHUBAJIEHTOB IOKAa3aHHBIX U OMMCAHHBIX IPU3HAKOB WJIM UX YaCTEH, HO IIPU 3TOM BO3MOKHBI
pasnu4Hble MOTU(UKALIIN B 00BEME 3asBJICHHOTO U300pETeHNS.

[00305] Taxum oOpas3om, CieyeT MOHUMATh, YTO, XOTSI HACTOsIIee N300peTeHre ObLIO
KOHKPETHO PACKPBITO B MPEATIOUYTUTENBHBIX BAPHAHTAX OCYIIECTBJICHUS U HEOOS3aTENbHBIX
acrekTax, Mogu(UKaLHs, YCOBEPIIEHCTBOBAHNE U U3MEHEHHE N300PETEHHH, BOIIJIOLIEHHBIX B
HACTOsLIEH 3as1BKE, MOTYT OBITh MCIIOJIBb30BaHbI CIIELUAIMCTAMHU B TAHHOW OOJIACTH U UTO TaKue
MoAU(UKALMY, YCOBEPIIEHCTBOBAHUS U BAPUAHTBI PACCMATPHUBAIOTCS B PAMKAX HACTOSIIETO
u3o0perenus. IIpencraBieHHble B JAHHOM JOKYMEHTE MaTepHalibl, CIOCOOBI M IPUMEPHI
NPEICTABISIFOT COOOI MPEATIOUTHTEIbHBIE BAPHAHTBI OCYIIECTBICHUS, U SIBJISIOTCS
WUTIOCTPATHBHBIMU U HE NIPEHA3HAUESHbI JUI OTPAHUYEHHs 00beMa H300peTeHH .

[00306] 300peTeHne OMUCaHO B JAHHOM JOKYMEHTE IIMPOKO U B LesioM. Kaxblit u3 6osee
Y3KUX BHIOB U CyOT€HEpUYECKHUX TPYIIHUPOBOK, BXOMSLIMX B 00IIee OMUCAHUE, TAKKE SBIISIETCS
YacThIO U300peTeHus. ITO BKIFOYaeT B ce0s1 oblee onucanne n300peTeHus: C OrOBOPKOM MU
OTPHLIATENIbHBIM OTPAHUYEHUEM, YAASIOUIUM KaKOH-TN00 MpeaAMeT U3 poaa, HE3aBUCUMO OT
TOTr0, yKa3aH WIH HeT OMYyIIEeHHbIN MaTeprasl KOHKPETHO B JAHHOM JIOKYMEHTE.

[00307] Kpome Toro, korna mpu3HAKU WK ACTIEKThI H300PETEHUs OMTUCAHBI B TEPMUHAX TPYIII
Mapky1na, CienuaiucTbl B JAHHOW OOJIACTH TEXHUKH MOUMYT, YTO H300pETEeHHE TaKKe OMMMCAHO
TaKUM 00pa3oM B TEPMHUHAX JIFOOOTO OTAEIBHOTO WIEHA WA MOATPYIIIBI YWISHOB TPYIIIBI
Mapxkyma.

[00308] Bce nyOnukaiuy, naTeHTHBIE 3asBKH, MMATEHTHI U IPYTHE CCHUIKH, YIIOMSIHYThIE B
JAHHOM JOKYMEHTE, SIBHO BKJIIOUEHBI B KAUECTBE CCbUIKH BO BCEW UX IOJHOTE, B TOM ke
CTETEHH, KaK eciy Obl KakKIast U3 HUX ObUIa BKIIFOYEHA B JAHHBIN JOKYMEHT ITOCPEICTBOM
CCBUIKH OTJIENIbHO. B ciiyuae KOH(IMKTA HACTOsIAs CTIeUU(UKALIUS, BKITFOYAst OTIPEIEICHNUS,
SIBJISIETCS PEBAJIUPYIOLIEH.

[00309] CnenyeT moHUMAaTh, YTO, XOTSl PACKPBITHE OMMCAHO B CBSI3U C BbILIENPUBEIEHHBIMU
BapHAaHTAMHU OCYIECTBJIEHUS, IPUBEAEHHOE BhILLIE ONKUCAHUE U IPUMEPDI MpeAHa3HAUEHbI JIULIb
IUISL FUDTIOCTPALIMY M HE OTPAaHIYHBAIOT OOBEM TAHHOTO PACKPBITHL. JIJIs CIeaINCTOB B
TaHHOM 00JIaCTH TEXHUKH OYAyT OYE€BHIHBI IPYTHE ACTIEKTHI, MPEHMYINECTBA U MOAU(PHUKALINN B

paMKax pacKpbITHSI HACTOSIIETO H300PETEHHUS.



K Espasniickoii 3asiBke Ne 202291182

dopmyJia uzodpereHust

1. Coenunenne Gpopmysl I:
NS
PNy
HN N~ "RS
R1\N N R4
N_
RS I

WY ero (papMalLeBTHUECKU ITpUeMJIEMasi COJb, AEMTEPUPOBAHHBIN aHAJIOT, POJIEKAPCTBO,
CTEpEeOU30Mep WIIU CMECh CTEPEOU30MEPOB, IAe:

R! npencrapnsier co6oit He0OA3aTENBHO 3aMEIEHHbIH LIMKIOATKILT,

R? npeacTaBisier co0Oil TrajoreH, LMaHO, HeoOsi3aTeNbHO 3amelleHHbld Ci.s alKui,
HeoOs3aTebHO 3aMelneHHbll Cr.s aNKeHm, HeoOsi3aTenbHO 3amemeHHbld Cis  aJIKHHUI,
HeoOs3aTeIbHO 3aMEIeHHbIH LMKJIOANKWI, HeoOsi3arenbHO 3aMerneHHbli Cil.s  aJKoKcH,
HEeOoOsI3aTeNIbHO 3aMEINEeHHBIN IHKJIOAJTKOKCH, HeoOs3aTeNbHO 3amMerneHHbld Ci.s alKUITHO,
HeoOs3aTenbHo 3amemenHsbi Ci.6 ankuncyaborun, -C(O)R'? uu -C(O)NRM)(R?);

R’ mpencrasiser coGoil HeoOs3aTeNbHO 3amelieHHbli Cl.g aJKOKCH, HEO0OS3aTeNbHO
3aMELICHHBbIH [HKJIOAJIKWI, HEeOOS3aTeJIbHO 3aMELICHHBIH IHKJIOAJTKOKCH, He00s3aTelbHO
3amenieHHbli Ci.s amkunTuo, HeoOs3aTenbHO 3aMmelieHHbld Ci.s amKWICyNbGOHMI WM -
NRMER);

R* npencrasnser coboil BOGOPOA UK TajOTeH,

R’ npencrasnser coboii HeoOs3aTe IbHO 3aMelleHHbI TeTepOLUKIIII,

kaxbii R nesaBucumo npencrasnser coboil HeoOs3aTeNbHO 3amMelneH bl Cr. alKun
w1 HeoOs13aTesbHO 3amereHHbIH Cl.6 aIKOKCH; U

R" u R kaxnaplii HesaBUCHMO TIpencTaBiseT coOOl BOAOPOA, HEOOA3ATETHLHO
3aMenieHHbIH C1.6 QIKHIIT W He0OS3aTEIbHO 3aMEIIeHHBIA [TUKITOAJTKIIL.

2. Coenunenre 1o . 1, rae R! npexncrasnster coboit HeOOA3aTeNLHO 3aMEIEHHbIIH
LUKJIONPOTIHI HJTH HEOOS3aTENbHO 3aMEIIeHHBIN [TUKJIO0YTHIL.

3. Coemunenne no m. 2, rae R! npencrasnsier co6oii LUKIOANKH, HE3aBUCHMO
3aMELICHHbIH OTHUM HUJIH 0OJiee TaJIOTeHOM, THAPOKCH, [IMAHO W T€TEPOAPUIIOM.

4. Coenunenne no m. 3, rae R! mpencrasaser coboil HUKIONPONM, HUKIOOYTHI,
THAPOKCUIMKIOOYT-3-1JI, [HAHOLMKJIOOYT-3-MII, TPUA30JI-2-WILUKIOOYT-3-1i, TpHa3od-1-ui-

UKI00YT-3 -1 nin GTOPUUKIO0YT-3 -1
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5. Coenunenue mo mobomy u3 niL. 1-4, rae R? mpeacrasnser coboii rajoreH, 1UaHo,

Ci6 ankui, HeoOs13aTeIbHO 3aMEeIEHHbII TaJIOT€HOM.

6. Coenunenue 110 11. 5, rae R? npeacrasnser coboii 6poMm.
7. Coenunenue 110 11. 5, rie R? npeacrasnser coboii -CFs.
8. Coenunenune no mobomy u3 mmn. 1-7, rae R? npencrasnser coboit Heobs3aTeNbHO

3aMeIleHHbIN IUKJI0IKII, Heobs3aTe1bHO 3aMernenHblil Ci- ankoken umu -N(R')(R'?).

9. Coenunenue no mobomy u3 nm. 1-8, rne R® npencrasnser co6oii nukaonponun,
metokcy, 1,1-mudTopatni-2-unamuHo, nuknonponuwiamMuso, -NH(CH3) nmm -NH(CH>CH3).

10. Coenunenue no mobomy u3 mm. 1-9, rne R* npencrasaser co6oii Bogopox.

11. Coenunenue o mobomy u3 mr. 1-10, rae R’ npencrasisier coboii reTepoLukin,
3amelneHHbIN C1-6 aTKUIOM.

12. Coenunenue o mobomy u3 mm. 1-11, rae R’ npencrasisier coboii reTepoLukin,
CoIep KAl OKCOrpymiy U 3amereHHbIH C.6 aITKUIIOM.

13.  Coenunenue no n. 12, rae R® npencrasnser co6oil 5-MeTUNMUPPOTUANH-2-0H-5-
Ui, 3-METUJIOKCETaH-3-Wuj, NUPPOIMAUH-2-OH-5-uin, 1,1-auokco-1,2-tnazonuaun-2-un, 3-
METHJIOKCONAaH-2-0H-3 -1, okcabuuukio[3.1.0]rekcan-2-0H-3-1i, |-MeTHI-NHUPPOTUINH-2-OH-
ui, 1-3Tn-4,4-nudropnunepun-3-m, 4 4-mudroprnunepun-3-ui WIH 2-merun-1-
OKCOLMKJIONEHT-2-UJ1.

14. Coemunenue no 1. 13, rae R’ npencrasisier co6oil 5-MeTUIMMPPOIUIUH-2-0H-5-
WL

15. Coenunenue mo mobomy u3 mi. 1-14, roe R! npencrasnser co6oii MUKIOANKHI,
HE3aBUCHMO 3aMEIeHHbI OAHMM WM OoJee TUAPOKCH, LMAHO WU reTepoapunom; R?
npencTasisier coboii ranoren umu Ci. gpropankun; R? npencrasnser coboit -N(RM1)(R'?) unu Ci.
¢ ankokcH;, u R* mpencrasnser coboii H.

16.  CoenmuHenue, win ero GpapMaleBTHUECKH MPUEMIIEMAst COJIb, TEHTEPUPOBAHHBIH

aHaJIOT, MPOJIEKAPCTBO, TAYTOMED, CTEPEOU3OMEpP UJIH CMECh CTEPEOH30MEPOB, BEIOPAHHOE U3!



CrpykTtypa
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17. Coenunenue, win ero papMaleBTHYECKH PUEeMJIEMasi COJIb, IEHTEPUPOBAHHBIN

aHaJIOT, TPOJIEKAPCTBO, TAYTOMED, CTEPEOU3OMEP I CMECh CTEPEOH30MEPOB, BBIOPAHHBIX M3

Crpykrypa
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Crpykrypa
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Crpykrypa

18. CoenuneHue, uMeroIee CTPYKTYPY:

7 F
WL F
HN)\N/ NH
A\N AN K
\ O
N=
O

wii  ero (QapManeBTHYECKH TpUemiieMas COJib, CTEPEeOHM30OMep WM  CMECh

CTEPECOU3OMEPOB.

19. CoenuneHue, UMEOIIEE CTPYKTYPY:
F
F
N F
A -
HN N I\E
ﬁ ~NTN
N= 0O

O

wim  ero (apMauLeBTHYeCKH @pHUeMiieMasl COJib, CTEPEeOH30Mep WM  CMeECh

CTEPCOU3OMEPOB.



20. dapmaneBTU4IeCKasi KOMITO3HIIHSI, COAEepIKaliasi COeqUHEHHE 1Mo Jrdomy u3 m. 1-
19, nmu ero ¢papMaLeBTHUECKN NMPUEMIIEMYIO COJIb, NEHTEPUPOBAHHBIN aHAJIOT, MPOJIEKAPCTBO,
TAyTOMEP, CTEPEOM30MEp WM CMECh CTEPEOM30MEPOB, M (PapMaleBTUYECKH INPHEMIIEMBbIil
HOCHUTEIb, pa30aBUTENb WM BCIIOMOTATENIbHOE BEIECTBO.

21. QapmaneBTUdeckass KoMmo3uuuss mo 1. 20 s JiedeHust 3a0O0JieBaHUS WJIH
COCTOsIHMsI, OINOCPENOBAHHOrO, MO MeHbllel Mepe 4dactuuHo, LRRK2, mpuyem ykasaHHOe
3ab0JIeBaHNe WM COCTOSTHUE MPENCTaBIsieT COO0H HeliponereHepaTHBHOE 3a00JieBaHIE;, O0JIE3Hb
[TapkuHCOHA WM IEMEHLIUIO, PACCTPOHCTBO LieHTpaibHON HepBHOU cuctembl (LIHC), Oonesnb
AnpureiiMepa WM JI€BOAONA-UHAYLUPOBAHHYIO JUCKUHE3HIO, PAK, paK MOYKH, PaK MOJOYHOU
JKEJIE3bl, paK MPEACTAaTEIbHOM JKeJe3bl, PaK KPOBH, MANWUISPHBIM pakK, pakK JErKOro, OCTPBIH
MHEJIOTeHHBIH JIEHKO3 UII MHOKECTBEHHYIO MHUEJIOMY; BOCHIAJIUTENbHOE 3a00IeBaHne;, IPOKasy,
Gonesnp KpoHa, BocmamuTenbHOe 3a00JieBaHUE KHINEYHHKA, $I3BEHHBINH KOJHT, OOKOBOIA
aMHOTPO(PUUECKHUI CKIEPO3, PEBMATOUIHBIN APTPUT HJIH AHKUJIO3UPYIOIIUH CITIOHAMIIOAPTPUT.

22. PapmaneBTrdeckast komnozuuus no m. 20 wiu 21 11 NOBBIIEHUs KOTHUTUBHON
NaMATH, TPUYEM YKa3aHHYIO0 (papMaleBTUYECKYI0 KOMIIO3HLMIO BBOAAT B 3(h(EKTHBHOM
KOJIMYECTBE CYOBEKTY, HYKIAFOIIEMYCSI B 3TOM.

23. Coenunenne mo mobomy u3 mm. 1-19 wnm ero nelTepupoOBaHHBIA aHAJOT,
MIPOJIEKAPCTBO, TAyTOMEp, CTEPEOU3OMEP WM CMECh CTEPEOU3OMEPOB Uil NPUMEHEHHUS B
Teparuu.

24. [TpumeHeHne coequHeHus Mo JrodoMy u3 nm. 1-19, wim ero gedreprupoBaHHOTO
aHaJora, MpoJIeKapCcTBa, TAyTOMEPA, CTEPEOU3OMEPA UM CMECH CTEPEOU3OMEPOB, ISl JICUEHUs
HEeMpOoJereHepaTUBHOTO 3a00JIeBaHNUs, paKa WIM BOCHAIUTENIBHOTO 3a00JIeBaHuUs;, WM OOJIe3HU
AnbureiiMepa, JI€BOIONA-UHAYLIUPOBAHHOW AMCKHHE3UH, Ooyie3Hu [lapKWHCOHA, OEMEHLUH,
ookoBoro amuotpodudeckoro ckiepo3a (BAC), paka moyku, paka MOJIOYHOH >KEe3bl, paka
MIPEACTATENIbHON  JKeNe3bl, paka KpPOBH, MNAMWIIAPHONO paka, paka JEerkoro, OCTPOro
MHUEJIOTEHHOTO  JIelKk03a, MHOJKECTBEHHOH  MHEJIOMbI, Tpokasel, Oonesnn  KpoHa,
BOCTIAJIUTEJIBHOTO 3a00JI€BaHUs KULIEYHHKA, SI3BEHHOTO KOJIMTA, PEBMATOMAHOIO apTPUTA WU
AHKWJIO3UPYIOLIErO CIOHAWIOAPTPUTA.

25. [TpumeHeHne coenuHeHHs 1o JrodoMy u3 . 1-19 uam ero neTepupoBaHHOTO
aHaJjora, poJIeKapcTBa, TayTOMepa, CTEPEON30Mepa UIIH CMECH CTEPEOU3OMEPOB ISl Oy YEHUs
JIEKapCTBEHHOTO CPEACTBA JUIA JIeYeHHUs] OOJe3HH AubLreiMepa, JeBOAOMA-UHAYLHPOBAHHOM
auckuHe3nH, 6osne3nu [TapkuHCOHA, neMeHInH, OOKOBOrO aMHOTPOPHUUECKOTO CKIIEPO3a, paka
MOYKH, PAKa MOJIOYHOM >KEJe3bl, PaKa MPEACTATENbHON JKEJe3bl, paka KPOBHU, MANUJUIIPHOIO

paka, paka JIerkoro, OCTPOro MMEJOT€HHOrO JIeWKO3a, MHOXKECTBEHHON MMENIOMBI, MPOKa3kl,
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Oonesnn KponHa, BOCHAJIUTENBHOTO 3a0OJIEBAaHUS  KHUINEYHHKA, SI3BEHHOTO  KOJIHTA,
PEeBMATOUIHOTO APTPUTA FIIA AHKUJIO3UPYIOIIETO CIIOHIUIIOAPTPHUTA.

26. Crioco0 seuenus: 3a00NIeBaHUSI WIH COCTOSTHUS, OMTOCPEAOBAHHOIO, IO MEHBIIIEH
mepe uactnuHo, LRRK2, rme ykaszaHHbli cnoco0 Biimodaer BBeneHHE 3(PQPEKTUBHOIO
KoJIn4ecTBa (papMareBTUYECKONH KOMITO3ULIMH 110 1. 22 CyOBEKTY, HY>KAAIOIIEMYCS B STOM.

27. Cnocod mo m. 26, OTIMYAKOIIUHCS TeM, 4YTO 3a00JIeBaHME WM COCTOSHHE
npencTasisier co0ol HeliponereHepaTuBHOE 3a00IeBaHIE.

28. Crioco0 mo n. 27, OTIHYAKOLINICS TeM, YTO HelponereHepaTuBHOE 3a00eBaHme
npezacrasisier codoli 6one3nb [lapkMHCOHA WITH IEMEHLIHIO.

29. Cnocod mo m. 26, OTIMYAOLIUKMCS TeM, 4YTO 3a0O0JIeBaHME WJIM COCTOSHHE
npenacTasisier Co00H pacCTpOHCTBO LeHTpalibHOM HepBHOU cuctemsl (LITHC).

30. Crnoco6 mo m. 29, ornuyaromiicss TeM, 4to pacctpoiictso LIHC npencrasnser
coboii Gone3Hb AnbLreiMepa WIn JIEBOAOMA-UHIY IMPOBAHHYIO JHUCKHHE3HIO.

31. Cnocod mo m. 26, OTIMYAIOLIMICS TeM, 4YTO 3a00JIeBaHME WJIM COCTOSIHHUE
npencTaBisier coOoil pak.

32. Crnioco0 1o 1. 31, OTIHYAKOLIMIICS TEM, YTO PaK MPENCTaBIsIeT COOOH pak MOYKH,
paKk MOJIOYHOHN >KeJe3bl, paKk IMPEeACTAaTEeNIbHOW JKeJe3bl, pak KPOBM, MaNWUISPHBIA pak, pak
JIETKOTO, OCTPBI MUEJIOTE€HHBIN JIEUKO3 UM MHOKECTBEHHYIO MUEJIOMY.

33. Cnoco6 mo m. 26, OTIMYAIOLIMICS TeM, 4YTO 3a00JIeBaHHE WJIM COCTOSTHHE
NpeACTaBysieT COOON BOCMAIHMTEIBHOE 3a00JIeBaHUE.

34. Cnoco6 mo 1. 33, OTIMYAKOIIMICS TEM, YTO BOCHAJIMTENLHOE 3a00JieBaHUE
npencrasisier coboil mpokasy, OonesHb Kpona, BocmanurenbHOe 3a00jieBaHHME KHUIIEUHUKA,
SI3BEHHBI KOJUT, OOKOBOH aMUOTPOPUYECKUI CKJIEPO3, PEBMATOUAHBIA apTPUT WJIH
AHKWUJIO3UPYIOLIUI CIIOHANUIOAPTPUT.

35. Cnoco0 TMOBBIIEHHST KOTHUTUBHOM  MAaMSITH, BKJIFOYAIOI[UNA  BBEIEHUE
s¢exTuBHOrO KOJIMUECTBA (papMalEeBTUYECKOW KOMMO3UIMH MO M. 22 cyOBekTy,

HY’KJTAIOIIEMYCSI B 3TOM.
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