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NMPON3BOAHLIE 2,3-ANTrnaPO-1H-NMMPPONOI[3,4-CINUPUONH-1-OHA B KAYECTBE
MHIMMBUTOPOB HPK1 ANA NEYEHUA PAKA

Ob6nacTtb nsobpereHus

Hacrtosiee wnsobpetreHme oTHOCUTCA Kk coeguHeHuam dopmyn |, Il wnm 1ll, n ux
dhapmayeBTMyeckn npuemnembiM conam, apmMaueBTUYECKMM  KOMMO3ULUSM, KOTOPbIe
copepKar Takme CoOeAUHEHMS U COMNU, U NX NpMMeEHeHu0. CoeanHeHUs, conm 1 KOMNO3uuum no
HacTosiLeMy U300pETEHNIO NPUEMMEMbI ANS NEYEHUS UMM HOPManu3MpoBaHUsi aHOMarnbHbIX

KNeTOYHbIX NponudepaTnBHbIX PacCTPOMCTB, TakMX Kak pak.

MNpeanocbiNku co3gaHns 3o6peTeHus

lemonoaTmnyeckaa kKuHasa-npegwectseHHMk 1 (HPK1), Takke wu3sBecTHaa Kak
aKTUBMPOBaAHHasi MUTOreHoMm npoTeuHkuHasHa 1 (MAP4K1), aBnsietcs 4neHOM CcemeuncTea
Ste20-noa06HbIX CEPUH/TPEOHKUHA3 MNEKONMUTAOLWMX, KOTOPblE AENCTBYIOT Yepe3 CUrHarnbHble
nytv JNK n ERK. HPK1 B OCHOBHOM 3KCMpeccupyeTCd B FemMOTOMO3TUYECKUX OpraHax u
kKnetkax (Hanpumep, T-kneTkax, B-kneTtkax wn AeHAPUTHLIX KIeTKax), 4TO MO3BONSET
npeanonoXmte noteHumanbHoe ydyactue HPK1 B perynauuu nepejadn CuUrHanos B
reMOTOMO3TUYECKNX KIMETOYHbIX NUHUAX, BKNovaa numdoumntbl. (Shui, et al, “Hematoppietic
progenitor kinase 1 negatively regulates T cell receptor signaling n T cel-mediated immune
responses”, Nature Immunology 8, 84-91 (2006)). Hanpumep, npu aktmsauumn T-KNETOYHOro
peuentopa (TCR) HPK1-knHasa npumeHsieTCca K nnasmarvyeckon membpaHe, 4Tto B
pesynbTare NpuBOAUT K NOMHOW akTMBaLMW KMHa3bl.

[aHHaa nonHas akTmBM3aums KuHasbl npumeBoauT K docopunuposaHmo HPK1
npotemHa-agantepa SLP76, 4TO B KOHEYHOM pe3ynbTarte npuBOAWT K aectabunusayum
curHanbHoro komnnekca TCR, KOTOpbIA NPenaATCTBYET B AanbHEWWEM CUrHanm3auMoHHbIM
cobbITAM MUTOreH-akTusupoBaHHon npotTenH(MAP)kMHasbl, HeOBX0AMMON ANS akTUBauum u
nponudepaumn T-knetok. (Hernandez, et al., “The kinase activity of hematopoietic progenitor
kinase 1 is esential for the regulation of T cell function”, Open Cell Reports 25, 80-94, October
2, 2018). Takke 6bino NokasaHo, YTo kMHa3a HPK1 oTpuuatensHO perynupyeT cCurHanmsaymio
T-knetok peyentopom PGE; B 3aBmcumoctn ot cnocoba PKA. Kpome Toro, coobujaerca, 4to
knHasza HPK1 wrpaet ponb B: i) uHayyuposaHHoW aktmsauyuun rubenu knetok (AICD) wn
aktmeayum JNK; ii) perynupoBaHum akTMBaUUW WHTErpvHa, CBA3AHHOW C NEWKoLUTapHOW
dyHkymen antureHa-1 (LFA-1) Ha T-kneTtkax nyTem nNpsMON KOHKYPEHUMM C aganTaunOHHbIM
NPOTEMHOM, 4YTO cnocobcTByeT aaresumn n gerpanynsayum (ADAP) ana ceasbiBaHus ¢ SLP76
SH2-gomeHoMm; u iii) perynvpoBaHun akTMBauum € UCNOSb3OBAHNEM CUrHanu3ayum saepHoro

dakropa kB (NF- kB) nytem B3aumogeuncteus c IKK-a n -3. MccnegosaHue Takke nokasanu,



yTo HPK1 oTpuuyatenbHo perynupyeTt curHanusaumio nytn MAP-knHasbl n TpaHckpunuymio Ap-1
B T-kneTkax. (Hernandez, et al. 2018).

MccnepoBaHme, nNpoBeAEHHbIE Ha  CerogHsaAwHuMM  geHb  Ha  HPK1-kmnHase,
CBUAETENbCTBYIOT O TOM, 4TO HPK1 urpaeTt ponb B yCcuneHnum OTBETOB T-KNETOK N MOBbILLIEHWUN

NPOTMBOOMYXONEBOrO UMMYHUTETA.

CyTb n3obpereHus

HacTtosulee nsobpereHne npeaycmaTpuBaeT, YacTudHo, coeauHenusa dopmyn |, 1 v I,
n ux apmMayeBTUYECKN MNPUEMIIEMbBIX COMen. Takne COeaMHEHUS MOryT WHrmbuposaTtb
akTuBHOCTb HPK1-kmHasbl, Tem cambiM, ocyuwlectBnas Ouonornveckme QyHkyumn. Take
NPeAYyCMOTPEHHBIMU SABMSIOTCS hapMaleBTUYECKME KOMMO3ULUN N NEKapCTBEHHbIE CPEACTBA,
KOTOpble coaepxaT COeAWHEHUss WM  COMKW, COrnacHO HacToswemy un3o0bpeTeHunio,
CaMOCTOATENbHO MMM B KOMOMHaUuMM € JOMNOSHWTENbHLIMM  MPOTMBOPAKOBLIMU
TepaneBTUYECKMMN areHTaMmmn Unn NannmaTtMeHbIMK areHTamu.

Hacrosilwee mnsobpereHne Takke npegycmaTpuBaeT, 4acTUYHO, Cnocobbl NONyyYeHus
COeAUHEHUN, hapMaLeBTUYECKN MPUEMMNEMbBIX CONEN U KOMMNO3ULMIA, COrMacHO M300pETEHNIO,
1 cnocobbl NPUMEHEHNS BbILLEN3NOXEHHOTO.

B oaHOM BapuaHTe ocyLlecTBreHusl, nsobpeTeHne npegycmatpuBaeT CoeauHeHWNe
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unu ero hapmManeBTUHECKM NPUEMNEMYIO COMb, B KOTOPOM:

R' BbIGBUPAIOT U3 rpynnbl, KOTOpas COCTOWT M3 Bojopoaa, ranoreHa, (Ci-Ce)ankuna,
ranoreH(C-Ce)ankuna,  (Ci-Ce)ankokey,  ramoreH(Ci-Ce)ankokey, -N(R®(R’) u  (Cs
Ces)uuknoankmna, npu 3toMm ykasaHHbn (C4-Cg)ankun, ranoreH(Cq-Ceg)ankmn wun  (Cs-
Ces)ynknoankmn sBnseTcs Heoba3aTenbHO 3aMEeLleHHbIN OT O4HOro A0 TPeX 3amMecTUTENSMU,
BbIOGpPaHHbIMM 13 rPyMMbl, KOTOPas COCTOUT U3 ranorexHa, ruapokcu, ynaro, (Cq-Cq)ankmna un (Cy-
Cs)ankokeu;

R® 1 R’ kaxaplit HE3aBMCUMO SIBNAETCS BbIGPaHHLIM M3 TPYMMbl, KOTOPAs COCTOWUT W3
Bogopoga n (C4-Cg)ankuna, npy 3TomM ykasaHHbin (Cq-Cg)ankmn gasnsetca HeobasaTenbHO
3ameleHHbin ot 1 go 3 3amecTutensmn, BbIOPaHHbIMW W3 TPYMMbl, KOTOpasi COCTOUT W3
ranoreHa, (C;-Cg)ankokcn, UMaHo M rMAPOKCK, WUnun R® u R’ BmecTe B3sATble C a30TOM, K
KOTOPOMY OHM MPUCOEANHEHbI, 06pasytoT (0T 4- A0 8-UNEHHbIN)reTEPOLMKIOAnKnNM, KOTOPbIN

sIBNsieTCs Heoba3aTenbHO 3amMeLlleHHbIM OT O4HOro A0 TpeX 3aMeCTUTEeNAaMN, Bbl6paHHbIMVI n3



rpynnbl, koTopasi coctout mns ranoreHa, (C-Cg)ankmna, ranoreH(C,-Cg)ankuna, (C,-Cg)ankokcu
n ranoreH(C,-Cg)ankokcu, npu atom ykasaHHbln (C4-Cg)ankmn n ranoreH(C,-Cg)ankun ssnaerca
Heobs3aTenbHO 3aMeLLEeHHbIM OT O4HOro 4O TpPexX 3amMecTUTENns MU, BbIOPaHHbIMU U3 rpynmbl,
KOTOpasi COCTOMT U3 ranoreHa, rugpokeu, ynaHo, (Cq-Ce)ankmna u (C4-Cg)ankokeu;

R'@ BbIGUPAIOT 13 rpynMbl, KOTOPas COCTOUT U3 BOAOPOAA W ranoreHa;

R? npeacraensieT coboi:

) -(CH.)mN(R®(R®), B KOTOPOW m npeactaBnsieT coboil LEernoe uucno,
BbIGpaHHoe 13 0, 1, 2, unmn 3, n R® 1 R® kaxabiii HE3aBUCUMO SBNSIETCS BbIGPAHHLIM 13
rpynnbl, kotopasi coctout mn3 sogopoga u (Ci-Cg)ankuna, npu 3Tom ykasaHHbin (Ci-
Cs)ankmn saBnsietca Heobs3aTenbHO 3ameweHHbld oT 1 go 3 3amectutensamu,
BbIOpaHHbIMM U3 TPynnbl, kOoTopasa coctouT M3 ranoreHa, (Ci-Cg)ankokcu, umaHo wm
rmapoken, unn R® n R® BMecTe B3siTble C a30TOM, K KOTOPOMY OHM MPUCOEAMHEHBI,
o0pasytoT (0T 4- 4O B-UYNEHHbIN)FrETEPOLMKIOANKNN, KOTOPbIN SBNAETCS Heobs3aTenbHO
3aMeLUeHHbIM OT OAHOro 4O TPeX 3amecTUTensmu, BblIOpaHHbIMWU M3 Fpynnbl, KOTopas
coctouT n3 ranoreHa, rugpokecu, (C4-Cg)ankuna, ranoreH(Cq-Cg)ankuna, (C4-Cg)ankokecu
n ranoreH(C,-Cg)ankokeun, npu aTom ykasaHHbin (Ci-Cg)ankun n ranoreH(Cq-Cg)ankmn
ABNAeTCa Heobsa3aTenbHO 3aMELeHHbI OT OAHOro A0 Tpex 3aMeCcTUTENsMM,
BbIOpPaHHbIMX K3 Tpynnbl, KOTOpPas COCTOWUT W3 ranoreHa, rungpokcu, ymaHo un (Cs-
Cs)ankokeu;

ii) (C4-Ce)ankun, npu atom ykasaHHbi (Cq-Cg)ankun ssnaetcsa HeobasaTensHO
3ameLyeHHbIn oT 1 Ao 3 3amecTUTensamm, BbIOPaHHbIMU U3 rpynnbl, KOTOPAs COCTOUT U3
ranorexa, (C-Cg)ankokcu, -N(R%)(R’), umaHo n rugpokeu, npu atom R® u R kaxabin
HEe3aBMCMMO SIBNSIETCA BbIOpPaHHBbIM M3 rpynnbl, KOTOpasi cocTomT 13 Bogopoaa u (Ci-
Ce)ankuna; nnm

i) (0T 4- [0 6-YnNeHHbIN)reTepoUMKnoankmn, npu 3TOM  yKasaHHbIN
reTepoymknoankmn sBNseTca Heobs3aTernbHO 3aMELUEHHbIA OT OAHOro A0 Tpex
3amecTuTensamu, BblIOpaHHbIMU U3 TPYNMbl, KOTOpash COCTOUT U3 ranoreHa, rmgpokcy,
ymaHo, (Ci-Cglankuna, ranoreH(C-Cg)ankmna, (C4-Cg)lankokcm wun  ranoreH(C-
Ce)ankokcn, npun 3TtomM ykasaHHbll (C-Cg)ankmn un ranoreH(C,-Cg)ankun ssnsertcs
Heobsa3aTeNnbHO 3aMeELLEHHbIA OT OAHOrO A0 TPEX 3aMecTUTENsIMKU, BbiOpaHHbIMKM U3
rpynnbl, KOTOpPas COCTOUT U3 ranoreHa, rmapokcn, umaHo u (Cq-Cg)ankokeu;

R® BLIGUPAIOT M3 rpynnbl, KOTOPas COCTOWT M3 BOAOPOAA, ranoreHa, rugpokcu, (Ci-
Cs)ankmna, ranoreH(C+-Ce)ankuna, (C4-Cs)ankokcu u ranoreH(Cq-Cs)ankokcu;

X npeacrtaensieT cobon yrnepos unn asor;

R* npeacrtasnsieT cobon (0T 4- A0 6-yYneHHbli)reTepoyuknoankun unm (ot 5- go 10-
YNIEHHbIN)reTEPOaAPU, NPM 3TOM YKasaHHbIA (0T 4- 4O B-YneHHbIn)reTepounknoankun n (ot 5-
40  10-yneHHbIM)reTepoapun  daBnsgeTca  HeobdAsarenbHO 3amelleHHbiMn ot 1 go 3

3amMmecCcTuTenavu, Bbl6paHHbIMl/I M3 rpynnbl, KOTOpaaA COCTOUT W3 ranoreHa, UunaHoO, OKCO,



ruapoken, -N(R')(R"), (C-Ce)ankuna, ranoreH(C-Cg)ankuna, (Ci-Ce)ankokey, ranoreH(Cs-
Ce)ankoken n -(CHy)n(Cs-Cs)yuknoankmna, npu 3atom ykasaHHbin (Cq-Cg)ankmn n ranoreH(C+-
Ce)anknn asnseTca HeobasaTenbHO 3aMeLleHHbIW OT OAHOro A0 TPEeX 3aMecTUTENaAMU,
BbIBPaHHLIMM M3 rPynMbl, KOTOPas COCTOMT U3 ranoreHa, ruapokcu, ymado un (C4-Cg)ankokeu, n B
KOTOpOWA N NpeAcTaBnseT coboii Lenoe yncno, sbibpaHHoe n3 0, 1, unn 2; n npu 3tom R R"
KaXXA bl HE3aBUCUMO SBMNSIETCA BbIOpaHHbIM M3 rpynnbl, KOTOpasi cocTout 3 sBogopoaa u (C;-
Ces)ankuna, npu aTom ykasanHbin (C4-Cg)ankun sensetcs Heoba3aTenbHO 3aMeLleHHbIn oT 1 4o
3 3amecTuTensimu, BbIGpaHHbIMM U3 rPYMMbl, KOTOPasi COCTOUT U3 ranoreHa u rgpokcu;

R® BbIBUPAIOT M3 rpynMbl, KOTOPas COCTOWT M3 BOAOPOAA, ranoreHa, rugpokeu, (Ci-
Cs)ankmna, ranoreH(C,-Cg)ankuna, (C4-Cg)ankokcu u ranoreH(C,-Cg)ankokeu; n

a npeacraesnseT cobon Lenoe 4nucno, BbibpaHHoe ns 0 unun 1, npu ycnosuu, 4YTo, Korga
X npeacrtaensieT cobon asoT, a npeacrasnsaet cobon 0.

B Apyrom BapuaHTe OCYLL|eCTBIEHMS, n3obpeTteHue npegycmarpusaeT
hapMaleBTUHECKYID KOMMO3MLMID, KOTOpasi COAEPXMT COoeguHeHne no nobon ogHom U3
opMyn, OMUCaHHbLIX B HACTOSILLEM [OKYMEHTE, WM ero apmMaueBTUYECKN MPUEMIIEMYIO
conb, U hapmaLeBTUYECKN NPUEMITEMbIA HOCUTEND UMW 3KCUUMNEHT. B HEKOTOpPLIX BapuaHTax
OCyLLeCTBNeHus,  papmauyeBTnyeckas  KOMMos3vuus  cogepxut gesa wunm  Gonee
dhapmayeBTUYECKN NPUEMIEMbIX HOCUTENEN U / UM 3KCLMUMNEHTOB.

N3o6peTeHne Takke npeaycmatpuBaeT TepaneBTUYECKME Crnocobbl U MPUMEHEHMS,
KOTOpbl€ BKMIOYAT BBEAEHNE COEAUHEHWS, COrMMacHO HacTosiLeMYy M30OpPETEHMIO, Unn ero
dhapmayeBTM4ECKN NPUEMIEMON CONN.

B Apyrom BapuaHTe OCyLLEeCTBNEHUs, n3obpeTeHne npegycmaTpmeaet cnocod neyeHus
aHOMAarbHOro KNETOYHOro POCTa, B YACTHOCTM paka, Y CyObekTa, KOTOPbIN HYXAAeTCs B 3TOM,
KOTOPbIN BKMIOYAET BBEAEHME CYOBEKTY TepaneBTudeckn 3PEEKTUBHOrO KONMMYecTBa
COEVHEHUs COrMacHo WM300peTeHNo, unn ero apmMaueBTUYECKM MNPUEMIEMON  COMMK.
CoeavHeHMs1 COrMacHO  HacTosileMy U300peTeHMto  MOryT BBOAUTBLCA B KayecTse
CaMOCTOSATENbHBIX areHToB, UM MOMYT BBOAMTBLCA B COYETAHUM C APYTMMU MPOTUBOPAKOBLIMU
TEepaneBTUYECKUMM areHTamu, B 4acTHOCTU CTaHAApPTHbIMU NeYebHbIMM areHTamu, KOTopble
COOTBETCTBYIOT KOHKPETHOMY BUAY paka.

B crneayrowem BapuaHTe OCYLLECTBNEHUsi, U30OpeTeHne npegycmaTpuBaeT crnocob
NeYEHNs aHOMarbHOrO KIMETOYHOro PoCTa, B HACTHOCTU paka, y CyObeKTa, KOTOPbIN HY>KAaeTcCs
B 39TOM, KOTOPbIA BKMOYAET BBEAEHME CYObLEKTY OMPeAEeneHHOro KOnuyecTBa COeAUHEHUS
COrnacHo M300peTeHnto, unn ero dapmaugeBTUYECKM MPUEMIIEMON COMW, B COYETAHUU C
OMNpeAEneHHbIM KONMMYECTBOM AOMNONMHUTENBHOrO NPOTUBOPAKOBOrO TEPANEBTUHECKOrO areHTa,
KOTOpblE CYMMapHO BMECTE SIBMAIOTCH 3PPEKTUBHBIMU B NEUYEHNN YKA3aHHOTO aHOManbHOro
pocTa KNeTok.

B Apyrom BapuaHTe OCyLLEeCTBNEHUsi, N30OpETEHNE KacaeTCsi COEAUMHEHMSI COrnacHo

n30bpeTeHnto, nnu ero apmayeBTU4eCckn NpUemMnemMon Conu, Ans NPUMEHEHUs] B KavyecTBe



NeKapCTBEHHOrO CPEACTBAa, B YACTHOCTU NEKAPCTBEHHOrO CPEACTBA AN NEYEHns paka.

B apyrom BapuaHTe OCyLIeCTBneHus, n3obpeTeHne KacaeTca COEefUHEHUSA COrnacHo
n3obpeTeHnto, nnn ero rapmaleBTUYECKN NMPUEMIIEMON COMW, AN MPUMEHEHUS B NEeYeHUu
aHOMarbHOro KNEeTOYHOro pocTa, B YaCTHOCTU paka, y cybbekra.

B cneayiowem BapuaHTe  OCyLWECTBMEHUda, u3obpeTeHve npejgycmarpusaet
NPUMEHEHNE COEAMHEHUS COrnacHoO M300peTeHunto, Unu ero dapmaueBTUYECK NpUemMnemMon
COnun, AN NeYEHNs1 aHOMarnbHOro KNETOYHOro PocTa, B YaCTHOCTU paka, y cybbekTa.

B Aapyrom BapuaHTe ocywlecTBneHusi, nsobpeTeHne kacaetca gapmaueBTUHECKOn
KOMMNO3MUMN ANst NPUMEHEHUS B NEYEHWM aHOMarbHOrO KIMETOYHOro pocta y cybbekTa,
KOTOPbIA HY>XAaeTCs B 3TOM, MNPU 3TOM KOMMO3ULUSA COAEPKUT COEAMHEHME COornacHo
n3o0peTeHnto, unm ero apmayeBTUYECKM MPUEMMEMYO COMb, W apmaueBTUYECKU
npUeMnemMbIA HOCUTENb UM 3KCLUUMNEHT.

B elye ogHOM BapmaHTe ocyLecTBNEHNs, M30OpeTEHNE NpeaycMaTpuBacT NPUMEHEHNS
coefuHeHna no nobon ogHOM K3 (POpMyMN, OMUCAHHLIX B HACTOSALLEM AOKYMEHTE, WM €ro
hapmayeBTMYECKM MNPUEMINEMON CONW, ANSA MNOMNyYEeHUs NEeKapCTBEHHOro cpeacrsa Ang
NeyYeHnss aHomMarnbHOro KNeToYHoro pocra y cybbekra.

B uvacTbix BapmaHTax OCyL|EeCTBNEHUS BblLUEYKa3aHHbIX COEAMHEHUN, CnocoboB U
NPUMEHEHMS, aHOMarbHbIN KNETOYHbIW POCT NpeacTaBnaeT cobon pak.

B HekoTOpbIX BapuaHTax ocyLjecTBneHus, cnocobbl U MNPUMEHEHUA B pesynbTare
NPMBOAAT K OAHOMY WM HECKONbKMM U3  cneaywmx adgektos: (1) wmHrmbmposaHume
nponudepaymm pakosbiX KNETOK; (2) WHrmbuposaHWe WHBA3SMBHOCTU pPakoBbiX kneTok; (3)
WMHAYLMPOBaHME anonto3a pakoBbIX KNETOK; (4) MHrMbupoBaHue MeTacTasMpoBaHUA PakoBbIX
knetok; (5) wmHrMbupoBaHue aHruoreHesa; (6) ycuneHue T-kneTouHbix oTBeToB; wunn (7)
MOBbILLEHNE NPOTMBOOMNYXONEBON akTUBHOCTMN.

B apyrom BapuaHTe ocyLlecTBrneHus, n3obperteHme npegycmaTpmaaeTt cnocob nevyeHns
HPK1-3aBUCUMbIX PacCTPOUCTB U YCUNEHNE MMMYHHOIO OTBETa Yy CyObeKkTa, KOTOPbIA BKITIOYaET
BBEAEHNE CYObeKTy COeAMHEHUs COrnacHo W300peTeHuo, unu ero gapmayeBTU4ECKM
NPUEMNEMON CONK, B KONNYECTBE, KOTOPOE ABNSETCA 3(PPEKTUBHBIM ANS NTEYEHNS YKa3aHHOro
paccTponCcTBa, B 4aCTHOCTU paka. B HekoTopbIXx BapuaHTax OCYLIECTBNEHUS U300peTeHus,
pPacCcTponCTBO NpeacTaBnsaeT cobonm pak, KOTOPbIN XapakTepusyeTcs amnnmpukauymen nnu
ceepxakcnpeccuen HPK1-knHasbl.

B HekoTOpbIXx BapmaHTax OCyL|eCTBNEeHUsi, cnocobbl N NPUMEHEHUs,, OMUCaHHbIE B
HacTodaWwemM [JOKYMEHTE, JAOMOMHUTENbHO BKMNIOYAKOT BBeAEHME CyObekTy KomnudecTsa
AOMOMHUTENBHOrO NPOTUBOPAKOBOrO TEPAaNEBTUYECKOro areHTa unv nannuatyMBHOrO areHTa,
KOTOpble BMECTe B CyMME SBNATCA 3PPEKTUBHBIMA B NEYEHUN YKA3AHHONO aHOMaribHOro
pocta KkneTok. Kaxabll M3 BapuaHTOB OCYLLECTBNEHUA COEAMHEHUA MO HacTosWemy
N300pETEHNIO, ONUCAHHBIN HWXKE, MOXET KOMOUHMPOBATLCS OLHUM UMW HECKOMNBbKUMU APYruMu

BapuvaHTamMn OCYLLECTBMNEHNS COeAMHEHWN MO HacTosILEMY MW30OPETEHMIO, OMUCaHHbIX B



HacTosILUEM AOKYMEHTE, YTO HEe MPOTUBOPEUUT BapuaHTy(am) OCYLLECTBIEHUS, C KOTOPbIM
KOMOUMHMpPYOTCS.

CnegyeT noHumaTtb, 4YTO Kak npegbiaywjee obujee onucaHue, Tak W cnejywoulee
AEeTanbHOe OnuUCaHue SABMSATCS TOMbKO MWMAMIOCTPATUBHLIMA U MNOSCHUTENbHLIMK, U HE
orpaHu4mBaloT n3obpeTeHne, KOTOpoe 3asaBNSAETCS.

Kpome TOro, Kaxabli W3 BapuaHTOB OCYLLECTBIMEHUS, KOTOPblE OMUCbIBAIOT
n3obpeTeHne Hwxe, npegycmarpvBaeT B cBoeM obbeme apmaueBTUYECKM NpUeMMemMble

cConM  coeauvHeHun cornmacHo  u3obpeteHmsi. COOTBETCTBEHHO, ¢bpasa "wunm  ero
hapmayeBTMYeckn npuemnemas comnb", kak nogpasyMeBaeTcs B ONUCaHMK, OXBaTbiBaeT BCe

coegnHeHnd, onncaHHble B HAaCToALLEeM OKYMEHTE.

MoapobHoe onucaHue

OnpegeneHns 1 NOICHEHNUS

Hactosuwee mnsobpeteHne MOXHO MOHSATL Bonee Nnerko CO CChINMKOWM Ha cnegyroulee
nogpobHoe onucaHne npeanoyYTUTENbHbIX BAaPUWAHTOB OCYLIECTBNEHUA WU300peTeHns u
NPUMEpPOB, BKIOYEHHbIX B AaHHbIA JOKYMeHT. CrneayeT MOoHUMaTb, 4YTO TEPMWUHOMOrWS,
ncnonb3yemasi B HaCTosILEM AOKYMEHTe, npeAHasHayeHa TOoMbKO AN ONUCaHUSA KOHKPETHbIX
BapVaHTOB OCYLLECTBMNEHUS N He NpejHasHayeHa ana orpaHuyeHus. Kpome Ttoro, crneayet
NMOHMMATb, YTO, €CNN CreynanbHO He OMPeAerneHo B HacTOSAWEM AOKYMEHTE, TEPMUHOMOInK,
KOTOpad UCNOmMb3yeTCsd B  HAaCTOAWEM AOKYMEHTe, [AOIMKHO MpeaoCTaBnATbCa  ee
obLenpuHATOe 3HaYEeHNE, Kak M3BECTHO B COOTBETCTBYIOLLEN 061acTn TEXHUKN.

Kak wucnonb3yeTcs B HacTOAWEM JOKYMEHTE, TEePMWHbl B €AWHCTBEHHOM u4ucne
BKIMIOYAIOT B CeOS CCbINKA Ha MHOXECTBEHHOE YMCNO, €Cnu He YyKa3blBaeTCs Apyroe.
Hanpumep, 3amecTutenb BKIOYAET OAMH NN HECKONbKO 3aMeCcTUTENEen.

TepMuH "NPUMEPHO" OTHOCUTCA K OTHOCUTENBbHOMY TEPMUHY, KOTOPbLIN 0003Ha4YaeT oT
npubnuanTenbHO Noc-MUHYC 10% OT HOMMHanNbHOW BEMWUYMHBI, K KOTOPOM OH OTHOCUTCS, B
OAHOM BapuaHTE OCYLLECTBIEHUS, 4O NpMBNN3UTENBHO NNOC-MUHYC 5%, B ApPYrom BapuaHTte
OCYLLECTBNEHUS, A0 NpMONUauTenbHo nnoc-muHyc 2%. [Ona oTpacnn npeacTtaBrneHHOro
PacKpbITUA AaHHbIA YPOBEHb NPUBNMKEHNS ABMAETCA COOTBETCTBYIOLLMM, €CNN 3HAYEHUE HEe
SIBSIETCA YKa3aHHbIM cneymnanbHo, YTobbl TpeboBaTh Gonee »eCcTkoro gnanasoHa.

Kak wncnonb3yetca B HaCTOAWEM JOKYMEHTE, TEePMMH "N-YneHHbIW', Korga n
npeacraesnseT cobon Lenoe 4ynmcno, Kak npasmno, ONUCLIBAET KONMYEeCTBO 06pasyroLmnx KonbLo
aToOMOB B hparmMeHTe, rae Konn4yectso obpasyoLmx KonbLo atoMoB cocTasnseT n. Hanpuwmep,
NMMPUAVH SBMSIETCA MPUMEPOM 6-UNEHHOro reTepoapunibHOro Komnbua, U TUason SBNSAETCS
NPUMEPOM 5-UNEeHHOro reTepoapunbHOro KonbLa.

B pasHbix mMecTtax B NpPeACTaBrEHHOM OMUCaHUKW, 3aMeCcTUTENU B COELUHEHUAX

cornacHo M3obpeTeHuo  packpbiBalOTCA  rpynnamy  wnu  guanasoHamu.  CneymanbHo



npeaycMaTpuBaeTCcs, YTO U30OpETEHUEe BKNIOYAET KaXKAYI0 OTAENbHYIO nogkomMbuHaumio
YNEeHoB TakuX rpynn u amvanasoHoB. Hanpumep, TepmuH "Cqs ankun" sBnaeTcs cneyvanbHo
npegHasHavyeHHbIM Bkovatb Cq ankun (metun), C, ankun (atun), Cs; ankun, C, ankun, Cs
ankun n Ce ankun. B gpyrom npumepe, TepMmunH "5- 6-uneHHasa retepoapunbHas rpynna”
ABNAETCA cCneymnanbHO npejHasHayYeHHbIM BKNoYaTh Mobyto 5-, 6-4neHHy retepoapurbHyo
rpynny.

Kak ucnonb3yetcs B Hactoswem AokymeHTe, "aHtaroHuct HPK1" unu "uHrubutop
HPK1" npeacraBnsaet cobon monekyny, KoTopas yMeHbLUaeT, MHIMOUpyeT Unn nHbiMm o6pasom
YMEHbLLUAET OAHY WU HECKONbKO U3 Ouonormdeckux aktmsHocten HPK1 (Hanpumep,
aKTUBHOCTb CEPWH / TPEOHMHKMHa3bl, Habop k komnnekcy TCR nocne aktmsusaymm TCR,
B3aMMOZAENCTBUE C NAPTHEPOM, KOTOPbIA CBA3LIBAET NPOTEUH, Taknm kak SLP76). AHTaroHM3m
¢ ucnonb3oBaHnem aHtaroHmucta HPK1 He obasatenbHO ykasbiBaeT Ha MOMHOE YHUHMTOXEHUE
aktmBHocTM HPK1. 3aTo akTMBHOCTb MOXET YMEHbLUNTbCS Ha CTaTUCTUYECKM 3HaYUMYHO
BEMMUYUHY. Hanpumep, coeanHEeHne No HacTosAWEMY N30OPETEHUIO MOXET CHUXKaTb aKTMBHOCTb
HPK1 akTMBHOCTb MO MEHbLUEN MEPE Ha OT NpubnunsntensHo 2,5% ao npubnmnsmntensHo 100%,
ot npubnuautencHo 10% po npubnusmtenbHo 90%, oT npubnuautensHo 20% Ao
npubnmnsntensHo 70%, ot npubnusmtensHo 30% po 60%, ot npubnuautensHo 40% Ao
npubnmnsntensHo 50% nO CpaBHEHWKD C COOTBETCTBYIOLMM KOHTporem. B HekoTopbix
BapuaHTax OCyLlecTBneHus, aHTaroHnct HPK1 cHwxkaeT, WMHrubupyetr unm uHbim obpasom
YMEHbLUAET aKTUBHOCTb CEPUH / TPEOHUHKMHa3bl HPK1. B HEKOTOpPbIX U3 AaHHbIX BApUaHTOB
ocywlecteneHmns, aHtaroHnct HPK1 cHwxkaet, nHrmbupyetr vnm mHbim o6pasomM yMeHbLUaeT
onocpegcrsoBaHHoe HPK1 docdopunmposanmna SLP76 w / wnu Gads. PackpbiTbie B
HacTosiee BpeMsi COeAUHEHUSI HEMOCPEACTBEHHO cBsA3biBaloTca ¢ HPK1 1 uHrmbupytot ero
KMHa3HYIO aKTMBHOCTb.

N3o06peTeHne, onvcaHHoOe B HacCTosALWEM [OKYMEHTE, COOTBETCTBEHHO MOXET ObiTb
NMPUMEHEHO Ha npakTUKe npu OTCYTCTBMM NobOro anemeHta(oB), CneymanbHO He
onucaHHoro(blx) B HACTOSALLEM AOKYMEHTE. Takum obpasom, Hanpumep, B KaxKaoMm npumepe B
HacTosiLeM AOKYMEHTe nioborM U3 TEPMUHOB "KOTOPbIN COAEPXKMT', "KOTOPLIA COCTOUT MO
cywectsy m3" n "KOTOpbIA COCTOUT MK3" MOXET ObiTb 3aMUHEHUN NoObiM U3 ABYX APYrMX
TEPMVHOB.

TepmuH “(C4-Cg)ankmn®, Kak MCNONMb3yeTCd B HAacTOAWEM [AOKYMEHTE, KacaeTcs
HaCbILEHHOW anKunbHOW rpymnnbl C Pa3BETBNEHHOM UM NIMHEWHOW LEMNbIO, KOTOPasi COAEPXKNT
OoT 1 4o 6 aromoB yrnepoaa, Takon kak, HO He OrpPaHNYMBasACb 3TUM, METUM, 3TWUN, H-NPOMNWN,
nsonponun, H-6ytun, emop-6ytun, n3obytun, mpem-6yTun, H-NEHTUI, N3OMNEHTUN, HEOMEHTUN,
n H-rekcun. (C4-Cg)ankmn moxeTt ObiTb Heobs3aTenbHO 3aMelleHHbIM, B KOTOPOM OAWH Wnu
fonee aTtomMoOB BOAOPOAA SABMAIOTCA 3aMELLEHHbIMU 3amMecTuTenem, BbIOpaHHbIM U3 rpynnbl,
KOTOpas COCTOUT U3 ramnoreHa, UmaHo, ruapokem, -SFs, HuTpo, -(Ci-Ce)ankoken u -N(R®)(R), B

koTopoMm R® 1 R kaxabin He3aBmcumo sBnseTcsa BbiGpaHHbIM M3 Bogopoaa u (Cq-Ce)ankuna.



Hanpumep, a (Cq-Cg)ankmnbHun dparMeHT MOXeT ObiTb 3aMeleHHbIM OAHUM  Unu
HeCKONbKUMKU atomamu ranoreHa, obpasysa “ranoreH(C+-Cg)ankmm’. MinniocTpaTtBHbIE NPUMEPSI
ranoreH(C-Ceg)ankmna BKMNOYAKOT, HO HE OrpaHu4MBaloTCA 3TUM, PTOPMETUN, 2-PTOPETUN,
andrtopmeTun, TpudTOopMETUN U nNeHTadTopeTMn. [pyrve unnocTpatuBHble NpUMepsbI
3amewyeHHoro (C4-Cg)ankuna BKNIOYAKT, HO HE OrpaHu4MBaloTCa 3TUM, UMaHOOYyTUn w
€TOKCUETUN.

TepmuH "ranoreH(C4-Cg)ankmn", kak UCNONb3yeTcs B HaCTOSALLEM AOKYMEHTE, KacaeTcs
(C4-Cs)ankunbHOW rpynnbl, Kak onpeaenseTcs Bbille, NPy 3TOM ankuibHas rpynna siBnseTcs
3aMeLLEeHHON OAHUM UMM HECKONbKMMK atomamun ranoreHa. Hanpumep, ranoreH(C;-Cg)ankmn
MOXeT OblTb BbiOpaH wu3 dTopmetTuna, ddTopaTuna, audTopmeTmna, audTopaTuna,
TpubTopMeTUNa, TpudhTopaTUNA.

TepmuH "(C,-Cg)ankeHun" kacaetcs anudaTnMyeckoro yrnesoaopoaa, KOTOpbI MMeeT
OT 2 A0 6 aTtoMOB yrnepoga, U KOTOPbIN MMEET, MO MEHbLUEN Mepe, OAHY YrNepoa-yrnepoa
ABOWMHYIO CBSI3b, BKMKOYas rpynnbl ¢ FMHENHOW LENbI UMW Pa3BETBMEHHOW LEMNbIO, KOTOPbIE
UMEIOT, MO MEHbLUEN Mepe, OAHY Yrnepoa-yrnepoj [ABOWMHYIO CBA3b. MnnwocTtpartveHbie
NPUMEPbLI BKITOYAKOT, HO HE OrpaHUYMBalOTCA 3TUM, 3TEHUN, 1-NponeHun, 2-nponenun (anun),
nsonponeHun, 2-metun-1-nponenun, 1-6yteHun, 2-6yteHmn un TOoMy nopobHoe. Korga
coeavHeHus cornacHo umsobpeteHnio cogepxat (Co-Cg)ankeHunbHyO rpynny, COoeauHeHune
MOXET CyLLeCTBOBaTh B BMae uncton E (entgegen) opmebl, uncrasa Z (zusammen) oopma, nnu
nobas nx cmecb. (C,-Cg)ankeHnn MoxXeT ObITb HeoBa3aTenbHO 3aMeLLEHHbIM, NPU 3TOM OAUH
unu 6onee atomMoB BOAOPOAA SABMAIOTCA 3aMELLEHHbIMU 3aMECTUTENSAMU, BblOpaHHbIMU K3
rpynnbl, KOTOpas COCTOUT M3 ranoreHa, uyuaHo, rugpokcu, -SF5, Hutpo, -(Cs-Cg)ankokeu, u -
N(R®)(R"), npu atom R® 1 R’ kaxgblit HE3aBMCMO SBNSETCS BbIOPaHHLIM U3 Bogopoaa u (Ci-
Ce)ankuna.

TepmuH "(Co-Ce)ankmHun" OTHOCUTCA K anudatuyeckomy YrneBOAOPOAY, KOTOPbIN
nMeeT OT ABYX 4O LIECTU aTOMOB Yriepoaa, U KOTOPbIN MMEET, MO MEHbLUEN Mepe, OAHY
Yyrnepoa-yrnepos TPOWHYIO CBSA3b, BKIIKOMAs FPyMnbl ¢ NIMHEWHOW LENbI0 UNU pasBETBIIEHHON
LUenblo, KOTOPblE WMEIT, MO MEHbLUEW Mepe, OAHY Yrnepoa-yrnepos TPOWHYK CBA3b.
NnntocTpatMBHbIE NPUMEPbLI BKIIKOYAKT, HO HE OrpaHMYMBaloTCA 3TMM, STEHWI, MPOMUHWUI,
ByTUHUN, NeHTUHUN U rekcuHun. (C,-Cg)ankmHun moxeT ObiTb Heobs3aTenbHO 3aMeLLEHHbIM,
npy 3TOM OAWH unu Gornee aToMOB BOAOPOAA SABMSETCA 3aMELUEHHbIMU 3aMecTUTENeM,
BbIOpPaHHbIM M3 rpynnbl, KOTOpPAsA COCTOWUT U3 ranoreHa, ynaHo, rmapokcn, -SFs, HuTpo, -(Cs-
Ce)ankoken un -N(R®)(R?), npu atom R® n R’ kaxabil HE3aBMCUMMO SBMSETCA BbIBPaHHLIM C
Bogopoaa u (C4-Ce)ankuna.

TepmuH "(C4-Cg)ankokcn", kak MCnonb3yeTca B HACTOALWEM AOKyMeHTe, kacaetcs (Cq-
Ces)anknnbHOW rpynnbl, Kak onpegeneHo BuLLe, NPUCOEANHEHHOW K POAOBOMY MOMNEKYNSAPHOMY
dparmeHTy yepes atom kucrnopoga. nntoctpatmsHble npumepbl (Cq-Cg)ankokcy BKNOYAOT, HO

He OrpaHMYMBalOTCS 3TUM, METOKCU, 3TOKCU, MPOMOKCK, 2-NPOMoKeK, ByToKCU, mpem-6yToKeu,



neHTunoken u rekcunoken. (Cq-Cg)ankokcn moxeT ObiTb Heoba3aTenbHO 3aMeLleHHbIM, npu
3TOM oauvH unu Oonee artomMoB BOAOpPOAA HABMSETCA 3aMELLUEHHbIM 3aMeCcTUTEnewm,
BbIOPaHHLIMW U3 TPynMbl, KOTOPas COCTOUT U3 ranoreHa, yuaHo, rugpokcy, -SFs, HUTpo, -(Cq-
Ce)ankokeu n -N(R®)(R”), npu atom R® n R’ kaxablil HE3aBMCUMO SBNSIETCA BbIOPAHHBIM U3
Bogopoaa n (C4-Ce)ankuna. Hanpumep, (C4-Cg)ankokcn MoxeT ObITb 3aMeLeHHbIM OAHUM Unn
HEeCKONnbKUMK atomamun ranoreHa, obpasya “ranoreH(Cq-Cg)ankokcn”. MnniocTpaTuBHble
npumepbl ranoreH(C,-Cg)ankoKkCn BKMOYAKOT, HO HE OrpaHMYMBalOTCA 3TUM, (PTOPMETOKCH,
ANDOTOPMETOKCH, 2-PTOPETOKCU, TPUDTOPMETOKCU U NEHTAPTOPETOKCH.

TepmuH  “ranoreH(C,-Cg)ankokCn” Kak WCNOoMb3yeTcs B HACTOALWEM [OKYMEHTE,
oTHocutca Kk (Cy-Cg)ankokcu rpynne, kak OnpeaensieTcs Bbile, NpyM 3TOM ankokcu rpynna
ABNAETCA 3aMELEeHHOW OAHUM UMM HECKONbKMMU atomamu ranoreHa. Hanpumep, ranoreH(C;-
Ce)ankokcn mMoxeT ObiTb BblIOpaHHbIM M3 PTOPMETOKCH, DTOPITOKCU, AUPTOPMETOKCH,
ANOTOPITOKCH, TPUDPTOPMETOKCU, TPUDTOPITOKCH.

TepmuH “(C4-Cg)ankmntno”, kak UCNONb3YETCH B HACTOALEM AOKYMEHTE, OTHOCUTCA K
(C4-Co)ankunbHoW rpynne, kak OMNpeaensieTcs Bblwe, MPUCOSAUHEHHOW K POAUTENbCKOMY
MOIEKYNAPHOMY PparMeHTy yepes atom cepbl. PenpeseHtartmsHbie npumepsbl (Cq-Cg)ankmntmo
BKMIOYAIOT, HO HE OrpaHMYMBAIOTCA 3TUM, METUNTWUO, ITUMNTUO, NPONUMTUO U nNogobHble. (C4-
Ces)anknntno MoxeT ObiTb Heobs3aTenbHO 3aMeLLeHHbIM, NP 3TOM OAUH unu GunbLue aToMOB
BOAOPOAA ABNAETCH 3aMELLEHHbIMU 3aMecTuUTenem, BblIOpaHHbIMU U3 rpynnbl, KOTOPAsA COCTOUT
W3 ranoreHa, UmnaHo, ruapokeu, -SFs, HuTpo, -(C-Ce)ankokem n -N(R°)(R”), npu atom R® n R’
He3aBucMMO Apyr OT apyra BblibpaHbl 13 Bogopoga u (C4-Ce)ankuna.

Kak ncnonb3yetca B Hactoswem gokymeHTe, TepMuH “(Cz-Ce)Umknoankmn”’ oTHOCUTCS K
kapBoLMKNNYECKOMY 3aMeCTUTENIO, NONYYEHHOMY NyTEM yAaneHus BOAOPOAA U3 HACbILLEHHOW
kapOoLMKNMYECcKon Monekynbl, nmerowen ot 3 o 6 atomoB yrnepoga. “Liuknoankmn’ MOXeT
npeacTaBnaTb COO0M MOHOLUMKIMYECKOE KOMbLO, MPUMEPBLI KOTOPOro BKMOYAOT LMKIONponun,
yukno®ytun, yuknoneHtun u yuknorekcnn. (Ci;-Cg)umknoankmn moxet ObiTb HeobsasaTenbHO
3aMeLLeHHbIM, MPU 3TOM OAMH 1Ny Bunblue aTOMOB BOAOPOAA ABMSETCA 3aMELLEH, Korga OguH
unu 6onee atoMoB BOAOPOAA 3aMELLEHbI 3aMeCcTUTENEM, BbIOPaHHbIM M3 rpynnbl, COCTOALLEN
W3 ranoreHa, UmnaHo, ruapokeu, -SFs, HuTpo, -(C-Cg)ankokem n -N(R°)(R”), npu atom R® n R’
He3aBuCMMO Apyr OT apyra BbibpaHbl 13 Bogopoaa u (C4-Ce)ankuna.

‘IeTepounknoanknin,” Kak WCNONb3yeTcd B HaCTOALEM [OKYMEHTE, OTHOCUTCA K
LUUKNoankuny, Kak onpeaerieHo Bbille, rAe no MeHbLIeW Mepe OAMH U3 aTtoMOB yrrnepoaa
KOnbLa 3aMeLLEH reTepoaTtoMmomM, BbIOpaHHbIM U3 a30Ta, KUCropoga unm cepbl. TepMmuH “(oT 4-
4O B-yneHHbIn)reTepoynknoankun’ obo3HavYaeT, 4YTO TreTEPOUMKNOAnKUMbHbIM 3aMeCTUTENb
CoAepXnT B OBLLEN CMOXHOCTM OT 4 40 6 KOMbUEBLIX aTOMOB, MO MEHbLUEW Mepe OAUH U3
KOTOpPbIX SIBNSIETCS reTepoaromMomM. TepmuH “(OT 4- A0  8-4neHHbIn)reTepoumknoankmn’
ob03HavaeT, YTO reTepoUMKNoankuibHbIN 3aMeCTUTENDb COAEPKNUT B OBLLIEN CIOXKHOCTN OT 4 A0

8 KOnbLEBbLIX aTOMOB, NO KPaWHEN Mepe OfUH U3 KOTOPbIX SBMSIETCS reTepoaTtoMoM. TepMuH



“(6-uneHHbIn)reTepoyuknoankun” obo3Ha4YaeT, 4YTO reTepoUVKNOanKUIbHbIA  3aMECTUTENb
coaepXmT B OOLLEN CMOXHOCTM 6 KOMbLEBLIX aTOMOB, MO KpavHEW Mepe OAWH U3 KOTOPbIX
SBNsieTCA rerepoatomMoM. TepmuH  “(5-uneHHbIn)reTepoumknoankun’ obo3HavaeT, uTo
reTepoyMKnoankunbHbi 3amMecTUTENb COAEPXUT B OOLLEN CNOXHOCTU 5 KONnbLEBLIX aTOMOB,
No KpamHen Mepe OAMH W3 KOTOPbIX SBMSIETCSA reTtepoaromom. [eTepoumknoankunbHbIv
3amecTutenb MOXeT OblTb NMPUCOEAUHEH 4epe3 aToM asoTa, MMEKLMW COOTBETCTBYIOLLYIO
BaNeHTHOCTb, MM Yepes nbon KoNbLEBOW atom yrnepoga. eTepoumnknoankunbHoOe 3BEHO
MOXET ObITb MO BbIOOPY 3aMELLEHO OA4HUM UNN HECKONBbKUMU 3aMeCTUTENAMM Yy atoma asoTa C
COOTBETCTBYIOLLEN BANEHTHOCTLIO UNK Y Noboro 4OCTYNHOro aroma yrrepoaa.

MpumMepbl reTepoLMKNOanKUibHbIX KOMEL BKMAYAalT, HO HE OrpaHMYMBaloTCA 3TUM,
aseTnanHun, avruapodypaHun, anrnapoTtmodeHnn, TeTparnapoTuodeHnn,
TeTparngpodypaHun, TETpParngpoTpuasuHnn, TeTparnaponupasonun, TeTparngpooKCasnHun,
TETPaArngponMpUMUAVHUI, UMUAA30ONUANHWA, NUPONUAVHWA, NUNEPUAUHWUN, NUNEPasuHUN,
OKCa3ONUAWHWN, TUA3ONUAMHUA, NUPA3ONUAUHWUN, TUOMOPMONMHUI, TeTparnaponupaHnn,
TETParngpoTNasuHun,  TeTparapoTUagnasvHum,  TETParngpookcasonus,  MOpdOSVHUA,
OKCeTaHun, TeTparnapoanasuHUm, OKCa3UHWN, okcaTuasvHun. [JOnonHUTEnNbHblE NPUMEPHI
reTepoUUKoanknrbHbIX KOMeL BKNIOYAaKT TeTparugpodypaH-2-un, TeTtparngpodypaH-3-un,
nmmaasonuanH-1-mn, MMMaa30nNuanH-2-1n, nMmmgasonnanH-4-mn, nMponnaunH-1-un,
NUPONUAWH-2-UN, NUPONUAWH-3-UN, NUNepPUAnH-1-Un, NUNEPUANH-2-UN, NUNEPUANH-3-Un,
nunepuanH-4-mnn, nunepasuH-1-un, nunepasuH-2-un, 1,3-okcasonuaunH-3-un,
nsotmasonuauHun, 1,3-tnasonuaunn-3-un, 1,2-nupasonuanH-2-un, 1,2-teTparngpoTnasmH-2-un,
1,3-TnasuHan-3-un, 1,2-tetparngpognasun-2-un, 1,3-tetparmgpoanasunH-1-vn, 1,4-okcasmH-4-
un, 2-okconunepuauHun (Hanpumep, 2-okco-nunepuaunH-1-mn), asabuymkno[2.2.1jrentun wn
noaobHble. OaMH KOHKPETHUA MPUMEp reTepouuknoankuna npeacrasnser cobom 2-okco-1,3-
oKcasonuauH-3-nn. Fetepoynknoankun MoxeT ObiTb Heoba3aTenbHO 3aMeLleHHbIM, NPU 3TOM
OAVH WI HECKONbKO aTOMOB BOAOPOAA SBNAOTCH 3aMELLEHHbIMU 3aMeCcTUTENeM, BbibBpaHHbIM
N3 rpynnbl, KOTOpas COCTOUT M3 ranoreHa, unaHo, rugpokcu, -SFs, HuTpo, -(C4-Cg)ankokcu u -
N(R®)(R"), npu atom R® n R’ kaxabiii HE3aBUCUMO SBNSIETCS BbIGPaHHLIM 13 Bogopoaa u (Ci-
Ce)ankuna.

“(Ce-Cio)apnim”  OTHOCMTCA K  MOHOLMKIIMYECKOW WAN  aHENUPOBAHO-KOMbLIEBOW
NONUUMUKNNYECKON apoMaTUYeCcKon CO BCEMM aTtoMamu yrrepoja rpynnbl, KOTopas uMeeT
KOHBIOrMPOBAHHYIO MU-3NEKTPOHHYIO CUCTEMY, cogepxalwlyto oT 6 go 10 atomoB yrnepoaa,
TakoW Kak peHnn unm HagTun.

Kak ucnonb3yetcsa B HacTodAWEeM JAOKYMEHTe, TepMUH 'reTepoapun” OTHOCUTCA K
apomaTmyeckon KapOOoUMKNMYECKON CUCTEME, COAepXKalwlen OAWH, ABa, TPU WUNKM 4YeTbipe
retepoaTtoma, He3aBMCMMO BbIOPaHHbIX U3 KMCNOpoAa, a3oTa M Cepbl, U UMEKOLEN O4HO, ABa
WUNW TPY KOmnbLa, NpUYEM Takme KonbLa MoryT ObiTb CPOCLUMMUCA, A€ CPOCLLMECS ONpeaeneHbl

Bbiwe. Konbuyo "(oT 5- 4o 10- uneHHbIn) retepoapmn” OTHOCUTCS K reTepoapuribHOMY KOrbLy,
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nmetogemy ot 5 go 10 konbLUEeBbIX aTOMOB, B KOTOPOM MO MEHbLLEN MEPE O4WUH U3 KOMbLEBbLIX
aToOMOB NpefcTaBnseT cobon asoT, a ocTanbHble KOMbLEBbIE aTOMbl HE3aBUCUMO BbIOpaHbI 13
rpynnbl, COCTOSILLEN W3 yrnepoga, kucnopoga, cepbl u asota. Konbuyo "(5-6-4neHHbin)
reTepoapun" OTHOCUTCA K reTepoapunbHOMY KOSbLy, UMetoLemy OT 5 40 6 KOmnbLEBbIX aTOMOB,
B KOTOPOM MO MEHbLUEN Mepe OAWH U3 KOMbLEBbIX aTOMOB SIBMAETCA a30TOM, a OCTarbHble
KONMbLEBbIE€ aTOMbl HE3aBUCMMO BbIOpaHbl U3 rpynmnbl, COCTOSALLEN U3 Yrrepoaa, KMCnopoaa,
cepbl 1 asoTa. [pumepbl reTepoapunoB BKNIOYAKOT, HO HE OrPaHUYMBaOTCA UMK, UMULA30MuI,
nupasonun, NUPUMMAWHUA, NUPUAA3VHKMA, Thasonun, Tpuasonun (Hanpumep, 1,2,3-Tprason
unn 1,2,4-tpuason), NUpasvHum, oKcasonun, Tuagmasonun, NMMPUANHUI, UMUAA3oNNPUANHUN,
TPVasononNMpUAMHUA, AUrMAPONMPPONOTPUAsoNMn 1M okcaguasonun. bonee KOHKpeTHble
npuMepbl reTepoapunos BkNoYawT umugasonun, 1H-nupasonun, Tmagmnasonun uvnu
Tpuasonun.

CneayeT noHUmaTtb, YTO retepoapun MoXeT ObiTb Heobs3aTenbHO aHENUPOBAHHLIM C
UMKITOAnKUNbHOW TPYMMNOWA, UMM C FeTepouUVKNOankurbHOW TpPynnon, Kak onpeaensieTcs B
HaCTOALEM AOKYMEHTE.

eTepoapwnbHbIA 3aMecTUTENb MOXET OblTb MPUCOEAMHEH 4Yepe3 aTtom asoTa C
COOTBETCTBYIOLLEN BanNeHTHOCTbLIO unu 4depes nwobon atom yrnepoga. [eTepoapurnbHoe
3BEHO MOXET ObITb N0 BbIOOPY 3aMELLEHO OAHUM WM HECKONMbKUMW 3aMEeCTUTENSAMN Y atoma
a3oTa C COOTBETCTBYIOLLEN BANEHTHOCTBIO M y nioboro g4ocTynHoro aroma yrnepoga. (5-6-
YneHHbIn)reTepoapun MoXeT ObiTb HeobA3aTenbHO 3ameLleH, KOraa OAWH WUIM HECKOIbKO
aToOMOB BOAOpPOAA 3aMELLeHbl 3amecTutenem, BblOpaHHbIM M3 rPynnbl, COCTOALEN W3
ranoreHa, uuaHo, ruapokcm, -SFs, HUTpo, -(C4-Ce)ankokeu n -N(R®)(R”), B kotopon R® u R’
He3aBMCMMO Apyr OT apyra BbibpaHbl u3 Bogopoga un (Ci-Cg)ankmna. 3amectutenb MOXeT
BbITb NPUCOEANHEH K reTepoapubHOMY MOTMBY Y NOBOro J4OCTYNHOro atoma yrnepoga unm K
reTepoaTomy, Korga retepoartom npeacTaBnser cobonM asoT, MMEOLNA COOTBETCTBYIOLLYIO
BaNeHTHOCTb.

‘lfanoreH” wnu “artom ranoreHa”, Kak WCMNONb3yeTCa B HaCTOSILEM [OKYMEHTE,
OTHOCUTCA K aToMy xropa, dTopa, 6poma unu roaa.

“I'mapokcn” nnu “rugpokcun’, Kak CNONb3yeTCs B HAaCTOSILLEM AOKYMEHTe, 0603Ha4aeT -
OH rpynny.

“‘Unano”, kak wucnonb3yeTcss B HacTodAwem JokymeHTe, obosHauvaeT -CN rpynny,

—C=N
KOTOpasi, KPOME TOro, MOXET ObITb N3obpakeHa Kak: % .

“HWTpO”, Kak NCnonb3yeTca B HacTodALeM JokymeHTe, obosHavaeT -NO, rpynny.

“OnynoHanbHO 3aMeLLEHHbIN”, Kak UCMONb3yeTCa B HAacTOALEM JOKYMEHTE, O3Ha4aerT,
YTO 3ameLleHne aBnseTca HeobasaTenbHbIM, U NO3TOMY BKMIOYAET Kak He3aMeLLEHHbIe, TakK U
3aMeLleHHble aToOMbl U MONeKkynbl. "3amelleHHbI" aToM UM MOTUB O3Ha4vaeT, yuTo nboun

BOAOPOA Ha yKasaHHOM aTtoMe MM MOTMBE MOXeT ObiTb 3aMeHeH Ha BbIOOp U3 ykasaHHOW
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rpynnbl 3amectuTenen (BNnoTb A0 TOrO, YTO KaXAbl aTOM BOAOPOAA HA YKa3aHHOM aToMe Unu
MOTUBE 3aMEHHAETCH Ha BbIOOP W3 ykasaHHOW rpynnbl 3amecTutenewn), npu yCcrioBun, 4YTO
HOpMarnbHasa BaneHTHOCTb YKa3aHHOro atoma Unu MOTUBA He MPEBbILIEHA, U YTO 3amelleHne
npuBOAUT K CTabunbHOMY coefuHeHulo. Hanpumep, ecnu metunbHas rpynna (T.e. -CH3)
aBnaeTca Heobs3aTenbHO 3aMeLLeHHON, TO 40 3 aTOMOB BOAOPOAA Ha atome yrrepoga MoryT
ObITb 3aMeLLeHbl 3ameLLaloLLMMmU rpynnamu.

"Mayment" wunu "cybbekT" OTHOCUTCS K TEMMOKPOBHbIM >KUBOTHBIM, TakKMM Kak,
Hanpvmep, CBUHbW, KOPOBbI, Kypbl, NOLWIaAN, MOPCKMNE CBUHKW, MbILUW, KPbICbl, MECYAHKK, KOTbI,
Kponukn, cobaku, o6e3bsHbl, LUMMMNaH3e U Noaam.

"®apmaueBTMYECKUI NpuemMnemoe” ykasblBaeT Ha TO, YTO BELECTBO UMK KOMMO3ULMS
AOMKHA OblTb COBMECTMMOW, XUMWYECKW W/ WM TOKCUKOMOTUYECKW, C  APYrumu
WHrpeaneHTamu, KOTOpbIE CoAepXKaTtcs B npenapare, 1/ unvm ¢ MNeKonuTarLwmMm, KOTOPOro HUM
nevar.

TepmuH "TepaneBTUdeckn 3P EKTUBHOE KONMNYECTBO", KaK MCNOMb3YETCS B HACTOSALLEM
AOKYMEHTE, KacaeTCsa Takoro KOnmyecTsa COeANHEHUS, KOTOPOE BBOAUTCS, KOTOPOE obnerynT B
onpefeneHHoN CTENEHN OAWH UMM HECKONbKO CMMMTOMOB PacCTPOWCTBA, KOTOPOE NEYUTCS.
UT0 KacaeTca nedyeHnss pacCcTponCTBa, ONOCPEeaCTBOBAHHOMO kKnHasonm HPK1 (Hanpumep, paka),
TepaneBTMYeCckn 3PPEKTUBHOE KOMMYECTBO KaCAETCH TaKOro KONMMYEeCTBa, KOTOPOE UMeEET
appekt obneryeHuss B HEKOTOPOM CTEMEHM (UNK, HanpPUMep, YCTPaHEHWEe) OAHOro Wnu
HECKONBbKMX CMMMTOMOB, CBSI3aHHbIX C PacCTPOUCTBOM, OMOCPEACTBOBAHHbIM KMHason HPK1.
Hanpumep, TepaneBTUYECKN 3P EKTUBHOE KONUUECTBO KacaeTCs Takoro Kom4yecTsa, KOTopoe
nmeet adhdpekt (1) ymeHbLUueHME pasmepa onyxonn (2) uHrubuposaHue (T.e. 3amenneHue B
HEKOTOPOW CTEMNEeHN, NPEMMYLLECTBEHHO, A0 OCTaHOBKW) MeTactasmpoBaHust onyxonm (3)
WHrMOMpPOBaHME B HEKOTOPOM CTENeHW (TO eCTb 3amMeasieHMe B OnpeaeneHHon mMmepe, B
OCHOBHOM, OCTaHOBKA) poCTa OMNyXOnu UMW MHBA3UBHOCTU ONyxonu u / nnun (4) obneryeHms B
HEKOTOPOW CTeneHn (MnW, NPeanoYTUTENBHO, K YCTPAHEHWUIO) OAHOMO WU  HECKOMbKUX
MPU3HaKoB UMW CUMNTOMOB, CBSI3@HHbIX C PaKOM.

TepMuH "nedveHmne", kak MCNonb3yeTcsl B HaCTOSALWEM AOKYMEHTE, €ClnM He yKasaHo
MHoe, obo3Ha4aeT peBepcupoBaHusi, obneryeHue, MHrMbMpPOBaHME NPOrpPeCcCUpoOBaHNS, UM
npeaoTBpaLleHne pacCcTPoONCTBa UMM COCTOSHUS, K KOTOPOMY TakoW TEPMUH NPUMEHSAETCS, UK
OAHOr0 NI HECKOMNBbKMX CUMNTOMOB Takoro paccTPoONCTBa UNK COCTOSHUSA. TEPMUH "nedeHne”,
KaKk MCMomnb3yeTca B HACTOSALEM JOKYMEHTE, €CNU He YKasaHO WMHOEe, KacaeTca AEUCTBUS
NnevyeHuns, Tak Kak "neveHne" aABnseTCA OnpeaesieHHbIM B HacToALWEM AOKYMEHTe. TepMuH
"nevyeHne" TaKke BKIIOYAET agblOBaAHTHOE N HEO- a4 blOBAHTHOE NneveHne cybbekTa.

"somep" obosHauaeT "crepeousomep" M "reomeTpudeckun  nsomep”,  Kak
ONpefensieTCs HUXe.

"Ctepeonsomep" OTHOCUTCA K COEAUHEHUAM, KOTOpble WMET OoAWH wunu Gonee

XVpanbHbIX LIEHTPOB, KaXAbli U3 KOTOPbIX MOXET cyljecTBoBaTb B R mnu S koHdurypayum.
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CTtepeounsomepbl BKIIOYAKOT BCE AMACTEPEOMEPHbIE, 3HEHTUOMEPHBIE N 3NUMEPHbIE POPMbI, a
TaKke payemarbl 1 X CMeCu.

"reomeTpuyeCcKUn n3oMep" OTHOCUTCHA K COEAUHEHMSM, KOTOPbIE MOTYT CyLLEeCTBOBaTb
B UMC, TpaHC, aHTu, entgegen (E) n zusammen (Z) dhopmax, a Takke nx CMecu.

Kak wucnonb3yetca B HacTodAwemM AOKYMEHTEe, €Cnu He YKa3aHO WHOe, Toudka
NPUCOEANHEHUST 3aMECTUTENS MOXET HaxOAWTbCA B NOOOM noAXOASLEM MOMNOXEHUN
3amectutens. Hanpumep, nupuanHin (Mnu nupuaun) moxeT ObiTb 2-NMPUAUMHUNOM (MNn
NUPUANH-2-UNOM), 3-NMUPUAUHKUNOM (M NUPUANH-3-UNOM) UK 4-NNPUANHANOM (MNU NNPUANH-
4-nnom).

Korga 3amewleHHbn wunu Heobsas3aTenbHO 3aMEeLUeHHbIn parMeHT SABnsSeTCH
onucaHHbIM 6e3 ykasaHns atoma, C MOMOLLbIO KOTOPOro Takon oparMeHT SBNAETCA CBA3aHHbIM
C 3amecTutenem, Torga 3amectuTenb MOXET OblTb NPUCOEAUHEHHBIN 4epe3 nobon
COOTBETCTBYIOLMA aTOM B TakoM pparmeHTe. Hanpumep, B HeobA3aTensHO 3aMeLLeHHOM (OT
5- po 10-yneHHOM)reTepoapune, 3amecTuTenb retepoapuna MoxeT ObiTb CBs3aH C NOObIM
aTOMOM yrnepoja Ha retepoapuribHOM 4acTm WM C reTepoaroMoM reTepoapuna, ecnu
no3BonsaeT BaneHTHOCTb. KomBnHaymm 3amectmutenen v / nnm nepemMeHHbIX A4ONyCTUMbI TONbKO
B TOM Cny4ae, ecnv Takme kombrHauum garTt ctabunbHble COEANHEHUS.

[laHHOe onucaHue WuCnonb3yeT TEPMUHbI “3amecTutens,” “pagukan” n “rpynna’
B3aMMO3aMEHSAEMO.

Ecnu 3amectutenu sBNAKOTCA OMNWCAHHBLIMW, KaK Takue, YTO ABMAIOTCA “He3aBUCUMO
BbIOpaHHbIMN® U3 TPYNnbl, K&X4bIN 3aMeCcTUTeNb BbIOUPaOT HE3aBMCMMO OT NOBOro Apyroro.
Kaxabln 3amectutenb, BCNEACTBUE 3TOrO, MOXET ObiTb MAEHTUYHbIM WU OTNMYaTbCA OT
Apyroro (ux) samectutens (ewn).

CoeavHenva

CoeguHeHua copmynbl |, kak OnNUCbIBAETCA Bblle, COAEPXUT asanakramHoe (2,3-
anrngpo-1H-nnppono[3,4-clnupuanH-1-oHoOBOE) A4P0, NPU 3TOM MUPONbHOE KOMbLO SIBMSIETCS
NPUCOEANHEHHBIM Yepe3 ero aroM asoTa Kk 6-uneHHomy retepoapuny (MUPUAUHY Wnn
NUPUMUAMHY), KOTOpPOE SIBNSIETCS 3amellieHHbIM R* 1 HeobsizaTenbHo R® samecTuTenem.

B OAHOM BapuaHTe OCyLIeCTBIeHWUs, B ¢opmyne |, kak onucbiBaeTcs Bbie, R'
npeacTtasnset coboit -N(R®)(R?), n R® n R kaxablii HE3aBUCMMO SIBMSIETCS BbIGPAHHLIM W3
rpynnbl, kotTopas coctout u3 sogopoga n (C-Ce)ankuna, npu atom ykasaHHbin (Cq-Cg)ankmn
SIBNsieTCH Heobs3aTenbHO 3aMeLLEHHbIN OT 1 40 3 ranoreHos.

B apyrom BapuaHTe ocyllectsnenus, R' npeacrasnset cobon -N(R®)(R'), n R® n R’
KaXkabl npeactasnseT cobon meTumn.

B apyrom BapuaHTe ocyliectsnenus, R' npeacrasnset cobon -N(R®)(R'), n R® n R’
Kaxkabl npeacrasnseT cobon aTmn.

B apyrom BapuanTe ocyliectsnenus, R' npeacrasnset coboit -N(R°)(R”), v oguH n3 R°®

n R’ npeacrasnset coboit BOgopoa, U APYrov NpeacTasnseT coboit MeTumn.

13



B apyrom BapuaHTe ocyliectsnenus, R' npeacrasnset coboit -N(R°)(R"), v oguH n3 R°®
n R’ npeacTasnsiet coboit METUR, U APYroi NPeACcTaBnseT cobon 3Tun.

B eLLe ogHoM BapuaHTe ocylectsnenus, R' npeacrasnset cobon -N(R®)(R7), n R°nR’
BMECTE B3SATblIE C a30TOM, K KOTOPOMY OHU nNpuUcoeauHeHbl, obpasywT (oT 4- po 8-
UNIEHHbIN)reTepPoLMKIOanknm, KOTOpbIA SABNSeTCs Heobsa3aTenbHO 3aMeLLEHHbIM OT O4HOro A0
Tpex 3amecTuTensamu, BoibpaHHbIMU U3 rpynnbl, KOTopas coctouT u3 ranorena, (C4-Cg)ankuna,
ranoreH(C,-Cg)ankmna, (C4-Cg)ankokcu u ranoreH(C,-Cg)ankokecun. Koraga R®n R” BmecTe B3siTbIE
obpasytoT (0T 4- [0 8-UYNEHHbIN)reTePoUMKNOanKnn, reTepoLUnNKnoanknun MOXeT ObiTb
BblOpaHHbIM M3  Tpynnbl, KOTOpasl COCTOMT M3  aseTuguvHuna, nuponuauHuna wu
asabuynkno[2.2.1]rentmna.

B onpeaeneHHbix BapuaHTax ocylwjectsneHvs, R' npepcraenser cobon asetmanuun,
Heobs3aTenbHO 3aMELLEHHbIN OT O4HOrO A0 TPeX 3aMecTUTENsMU, BblIOpaHHLIMU M3 FPynmbl,
kotopaa coctout wu3 ranoreHa, (Cq-Cg)ankmn, ranoreH(Cq-Cg)ankun, (Cq-Cg)ankokcn u
ranoreH(C,-Cg)ankokcu.

B onpeaeneHHbix BapuaHTax ocyljectsrnenns, R' npepcrasnser cobon nuponuanHun,
Heobs3aTenNbHO 3aMELLEHHBIN OT OAHOrO A0 TPEX 3aMecTUTENsSMU, BblIOpaHHLIMU U3 FPynmbl,
kotopaa coctout wu3 ranoreHa, (Cq-Cg)ankun, ranoreH(C,-Cg)ankun, (Cq-Cg)ankokcu, u
ranoreH(C,-Cg)ankokcu.

B onpeaeneHHbIx Apyrux BapuaHTax ocyuiectsnenusi, R' npeacrtasnser coboit (Ca-
Ce)uuknoankun, npu 3ToMm YykadaHHbln (Cs;-Ce)ymknoankmn saBnaetcs HeobasarenbHo
3aMELLEHHbIN OT OAHOro A0 TPEX 3aMeCTUTENSMMU, BbIGpaHHbIMU U3 TPYMnbl, KOTOpPasi COCTOUT
n3 ranorena, rmapoken, (C4-Ce)ankmna u (C4-Cg)ankoken. Korga R' npepcrasnsier cobon (Ca-
Ce)uumknoankun, (C;-Cg)umknoankun npegcrasnset cobon Lmknonponumn.

B ewe Apyrom BapuaHTe ocyliectenenusi, R' npeacrasnser coboi (C,-Cg)ankun,
BblOpaHHbLIN U3 rpynnbl, KOTOpasi COCTOMUT U3 METWUMa, 3Tuna, nponuna, usonponuna, dytTuna n
TpeT-OyTuna.

B Apyrom BapuaHTe ocyllecTsrnenus, R' npeacrasnser coboii Bogopos,.

CneagyeT noHumatb, u4TtO nioboe U3 yKasaHHbIX BbIWe MNOLCEMENCTB (BapuaHToB
ocyLiecTeneHus) R' moxeT koMBUHMpoBaTLCS BMecTe ¢ NiobbiM U3 nogcemeiicts Ans R, R?,
R® R* R® a, 1 X, kak ONM1CbIBAETCS BbILLE U fanblle B HACTOSLLEM JOKyMEHTE.

B gpyrom BapuaHTe ocylecTBreHus, B copmyne |, kak onucblBaeTcst Bbille, R?
npeacrasnseT cobon -(CH,)mN(R®)(R®), B koTOpO m npeacrasnset coboit 1, n oant ns R® n R®
npeacraesnsaeT cobon BoOPOA, U APYron npeactasnsieT cobon meTun.

B apyrom BapuaHTe ocyljecteneHus, R? npeacrtasnser coboit -(CH.)mN(R®)(RY), B
koTopoit m npeacTtasnseT coboit 1, n R® n R® 06a npeacrasnsior coboii BOAOPOA.

B onpepeneHHbIx Apyrux BapuaHTax ocyllecTenenus, R? npeacrasnset cobolt (oT 4- 4o

B-4NeHHbIN)reTepPoLMKNOAankum, 1 reTepoLMKnoarnkun npeacTaBnseT cobon aseTuanHun.
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CnegyeT noHumatb, u4to nioboe U3 yKasaHHbIX BbIWEe MNOLCEMENCTB (BapuaHToB
ocylliecTBrneHus)) R MoxeT KOMBUHUPOBATLCS BMECTE ¢ NiobbiM 13 nogcemeiicts ans R', R,
R® R* R a, 1 X, kaKk ONu1CbIBAETCS BbILLE U fanblle B HACTOSLLEM JOKyMEHTE.

B npyrom BapuaHTe ocyljecTsneHusi, B copmyne |, kak onucbiBaetcs Bbiwe, R®
npeacraesnseT cobon BoJ0poa.

B elle o4HOM BapuaHTe OCyLLeCTBReHWs, B copmyne |, kak onucbiBaetcs Bbiwe, R*
npeacraesnseT cobon (0T 5- 40 B6-4YneHHbIn)reTepoapun, Heoba3aTenbHO 3amMeLleHHbIN OT 1 40
3 3amecTuTensamun, BbIOpaHHbIMU U3 FPYNMbl, KOTOPas COCTOUT M3 ranoreHa, UnaHo, rmapokcu, -
N(R')(R™), (C4-Cs)ankuna, ranoreH(C-Cg)ankuna, (C4-Cs)ankokecy, ranoreH(C4-Cg)arnkokeu, v -
(CH)n(Cs-Cs)umknoankmna, B KOTOPOW n npeacrasnseT cobon yenoe umcno, sbibpaHHoe ns 0,
1, unn 2; v npu atom R'® " R" kaxkablit He3aBMCMMO SBRSIETCS BbIGPAHHBLIM W3 FPYNMbl, KOTOPas
coctout u3 Bogopoaa u (Ci-Celankmna, npm 3tom ykasaHHbli (C4-Cg)ankun ssnsertca
Heobs3aTenbHO 3ameLleHHbIn oT 1 Ao 3 3amecTuTensiMu, BbiIOpaHHbIMU M3 FPynnbl, KOTopas
COCTOWT U3 ramnoreHa u rugpokcu. Korga R* npepcrasnser coboi (0T 5- [0 6-UneHHbIi)
reTepoapur, retepoapun MOXeT npeactaesnsTtb cobon 1, 2, 3-tpuasonun, 1, 2, 4-Tpnasonun
UNN NUpasonun.

B Apyrom BapuaHTe ocyllecTBneHnus, R* npeacrasnsieT cobon (0T 4- A0 B-UneHHblir)
reTepoymknoankun, Heobs3aTenbHo 3aMeLyeHHbIN oT 1 Ao 3 3amecTuTensamn, BbIGpaHHbIMU 13
rpynnbl, KOTOpPas COCTOWT U3 ranoreHa, umaHo, okco, ruapoken, -N(R)(R™), (Ci-Ce)ankuna,
ranoreH(C+-Ceg)ankuna, (Cs-Ce)ankokcu, ranoreH(Cq-Cg)ankokecn n -(CH,)q(Cs-Ce)ymknoankumna,
B KOTOPOW N npeacTasnseT cobol Lenoe Ymcno, BoibpaHHoe us 0, 1, unn 2; n npu atom R n
R" kaxapblil He3aBUCMMO SBNSIETCS BbIBPAHHLIM U3 rPYMMbl, KOTOPas COCTOUT U3 BOAOPOAA W
(C4-Ce)ankuna, npu aTom ykasaHHbin (C4-Cg)ankmn sBnsetcs Heoba3aTenbHO 3aMeLLEHHbIA OT
1 Ao 3 3amecTutensmu, BbIGPaHHbIMM U3 rPYMnbl, KOTOPas COCTOWUT U3 ranoreHa n ruapokcu.
koraa R* npepcraensieT coboit (0T 4- A0 B-UNeHHbIN) reTepoLMKNoankusl, reTepoLuKnoankun
MOXET nNpeacTaBnsaATb CoOOM  OKCasonuauHwun, HeobAsaTenbHO 3aMeLUeHHbIA  OKCO-
3amecTuTenem.

Cnegyetr noHumatb, u4TO nioboe U3 yKasaHHbIX BbIWeE MNOLCEMENCTB (BapuaHToB
ocyLiecTBneHus) R* MmoxeT koMBUHMPOBaTLCS BMecTe ¢ niobbiM U3 nogcemeiicts ans R', R™,
R? R R° au X, Kak onucblBaeTCs BblIlLe W Aarblle B HACTOSLLUEM AOKYMEHTE.

B ewe ogHOM BapuaHTe OCyLlecTBreHusi, B chopmyne |, Kak onucblBaeTcs Bbiwe, X
npeacrasnseT cobon asoT, n a npeacrasnset cobon 0.

B apyrom BapuaHTe ocyLlecTBneHus, X npeacraBnseT cobomn yrnepoa, a npeacrasnser
cobon 1, n R® npeacrasnseT coboi Bogopos unu ranoreH. Korga R® npeactasnsietr coboii
ranoreH, R°> MoxeT sBnsiTM coboll atom dropa.

CnegyeT noHumatb, 4to nioboe K3 yKasaHHbIX BbIWE MNOLCEMENCTB (BapuaHToB
OCyLLECTBNEHUS) X MOXET KOMOMHMPOBATLCA BMECTe ¢ MiobbiM 13 nogcemeiicts ana R', R™,

R? R% R* R’ u a, kak onvcbiBaeTCA BbILLE U Janblle B HACTOSILLEM [JOKyMEHTE.
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B apyrMx BapuaHTax OCYLLECTBEHWUsi, u3obpeTeHne npeaycMmaTpuBaeT COeAUHEHUE
dopmynebl |, nun ero hapmayesTUYECKN NPUEMNEMYIO COMb, B KOTOPOM:

R' npepcraensiet cobon H;

R" npeacrasnset cobon (C,-Ce)ankun, ranoreH(Cq-Cg)ankun, -N(R®)(R), n (Cs-
Cs)ymknoankun, npu aTom ykasaHHbin (C,-C4)unknoankmn apnaeTcs HeobsasaTenbHo
3ameLleHHbIn ogHumM (C4-Cg)ankunom;

R® 1 R kaablii HE3aBUCMO SIBNSIETCS BbIGPAHHBLIM U3 rPYMMbl, KOTOPas COCTOUT U3
Bogopoaa u (C4-Cg)ankmna, nnm

R®u R sBnsieTcs BMecTe B3ATbIE C a30TOM, K KOTOPOMY OHW NMPUCOEANHEHBI, 06pasytoT
(0T 4- 4O 8-YnNeHHbIN)reTepPoLMKNOoankumn, KOTOPbIN ABNSETCA HeobA3aTenbHO 3aMeLLEHHbIM OT
opHoro po Tpex (Cq-Cg)ankunom nnu ranoreH(C,-Cg)ankunom;

R? npepcrasnset cobon -(CH,)mN(R®)(R?), B koTopoi m npeacrasnset cobon 1, u R®u
R® ka>xkabI HE3ABMCUMO SIBNSIETCS BLIGPAHHBLIM U3 FPYNMbl, KOTOPas COCTOUT U3 BOAOPOAA U1
(C4-Ce)ankuna;

R® npeacrasnset coboii H;

X npeacrtaensieT cobon yrnepog;

R® npeacrasnsieT cob6o BOAOPOL;

a npeacrasnsaeT cobon 1; u

R* npeacrasnseT coboi (5-UneHHbIit)reTepoLKnoankun nnm (5-4neHHbliin)reTepoapun,
Kaxbl Heobsa3aTenbHO 3ameLleHHbIN oT 1 o 3 3amecTutenamu, BbibpaHHbIMU U3 okco, (C+-
Ce)ankuna, HeobasatenbHO 3ameLyeHHoro ruapokcu, ranoreH(Cq-Ce)ankunom n -(CHy)n(Cs-
Ces)ynknoankmnom, B KOTOPOM n npegcrasnseT cobon 0 nnu 1.

B Apyrom BapuaHTe OCYLIEeCTBMEHUSs, U30OpPETeHMe npesyCMaTpuBaeT COeaUHEHMe

dopmynsbil |,

R1a
O
R1
= / \
N X—(R%),
N
R N
R2 R | R*

nnn ero hapmayeBTUHECKN NPUEMIIEMYIO COflb, B KOTOPOM:

R" BbIBUpPalOT U3 rpynnbl, KOTOpas COCTOWT M3 Bogopoaa, ranoreHa, (Ci-Ce)ankuna,
ranoreH(C-Ce)ankuna,  (Cs-Ce)ankokey,  ramoreH(Ci-Ce)ankoken, -N(R®(R’) u  (Cs-
Ces)uuknoankmna, npu 3tom ykasaHHbn (C4-Cg)ankun, ranoreH(Cq-Ce)ankmn wun  (Cs-

Ce)umknoankun sBnsieTcs HeobsizaTenbHO 3aMELLEHHbIN OT O4HOMO 4O TPeX 3amMecTUTensiMu,

16



BbIOPaHHLIMM 13 rpynMnbl, KOTOPas COCTOUT U3 ranorexHa, ruapokcu, ynaro, (Cq-Ce)ankmna u (Cy-
Cs)ankokeu;

R® n R kaxaplit HE3aBUCUMO SIBMAETCA BbIGPAHHLIM W3 FPYMMbl, KOTOPas COCTOUT W3
Bogopoga n (C4-Ce)ankuna, npyn aTtomM ykasaHHbin (Cq-Cg)ankmn asnsetca HeobasaTenbHO
3ameleHHbin ot 1 go 3 3amecTutensamu, BbIOPaHHbIMW M3 TPYMMbl, KOTOpas COCTOUT U3
ranoreHa, (C;-Cg)ankokcu, UuaHo U TMAPOKCU, Mnun R® n R’ BmecTe B3sTble C a30TOM, K
KOTOPOMY OHW MPUCOEAMHEHbI, 00pasytoT (OT 4- A0 8-UNEeHHbIN)reTepoLMKNoanknn, KOTopbIn
aBnAeTcsa Heobsa3aTenbHO 3aMeLLEHHbIM OT OAHOMo 40 TPEeX 3aMeCcTUTensMu, BblOpaHHbIMA 13
rpynnbl, kOTopas coctout 3 ranoreHa, (C-Cg)ankmna, ranoreH(C,-Cg)ankmna, (C4-Cg)ankokenm,
n ranoreH(C,-Cg)ankokcu, npu atom ykasanHbl (C4-Cg)ankmn n ranoreH(C,-Cg)ankun ssnsercs
Heobs3aTeNbHO 3aMELLEHHbIA OT O4HOro AO TPeX 3amecTUTensamu, BbibpaHHbIMU U3 rPYNMbl,
KOTOpas COCTOMT U3 ranoreHa, rmgpoken, ynaro, (C-Ceg)ankunna u (C4-Cg)ankokcu;

R' npepcraenset coboin H;

R? npeacrasnset coboit CH,N(R®)(R®), npn atom R®" R® kaxabiii HE3aBUCUMO SBNSETCS
BbIGpPaHHbIM U3 rpynnbl, KOTopasa coctouT 13 Bogopoaa u (Cq-Cg)ankmna, npy 3TOM yKasaHHbIN
(C4-Cs)ankun siBnseTcs Heobsa3aTenbHO 3amMeLleHHbIN oT 1 0 3 3amecTuTensamu, BbiGpaHHbIMU
W3 rpynnbl, KOTOpas COCToUT U3 ranorena,(C-Cg)ankoken, umaHo v mmapoken, unm R® " R®
BMECTE B3STblE C a30TOM, K KOTOPOMY OHU NpPUCOeAWHEHbl, obpasyT (oT 4- po 6-
YNEeHHbIN)reTepoLMKNoankus, KoTopbin aBnseTca Heobs3aTenbHO 3aMeLLeHHbIM OT OAHOro 4O
Tpex 3amecTuTenamu, BbiOpaHHbIMU M3 PyMnbl, KOTOPAs COCTOUT U3 ranorena, rugpokeu, (Cq-
Cs)ankmna, ranoreH(Cq-Ce)ankuna, (Ci-Ce)ankokcn, wn ranoreH(Cq-Cg)ankokcn, npu 3TOM
ykasaHHbIn (C4-Cg)ankun u ranoreH(Cq-Cg)ankun asnserca Heobs3aTenbHO 3amMeLleHHbIN OT
OAHOro O TPex 3amecTuTensiMu, BbIOPaHHbIMWM W3 rPynnbl, KOTOpasi COCTOMT W3 ranoreHa,
rnapoken, ymaHo u (C4-Ceg)ankokeu; u

R® npeacrasnsiet coboii H;

X npeacraensieT cobon yrnepoa;

R® npeacrasnsieT coboi BOA0POA;

a npeacrasnsaeT cobon 1; u

R* npeacrtasnseT cobol (oT 4- A0 B6-YneHHbIM)reTepoyuknoankun unm (ot 5- go 10-
YNEHHbIN)reTEPOapPUn, NPM 3TOM yKasaHHbIA (0T 4- 4O B-YneHHbIW)reTepoynknoankun n (ot 5-
40  10-yneHHbIW)reTepoapun daBnsgeTcs  HeobdAszaTtenbHO 3amelleHHbiMn oT 1 go 3
3amecTuTenamu, BblIOpPaHHbIMU M3 TPynnbl, KOTOpas COCTOUT W3 ranoreHa, LuaHo, OKCO,
rmapoken, -N(R™)(R™), (Ci-Ce)ankuna, ranoreH(C:-Ce)ankuna, (C-Cs)ankokcy, ranoreH(Ci-
Ce)ankoken, n -(CHa)n(Cs-Co)ymknoankmna, npyu atom ykasaHHbin (Cq-Cg)ankmn v ranoreH(C+-
Ce)anknn aBnseTca HeobasaTenbHO 3aMeLleHHbIW OT OAHOro A0 TPEX 3aMeCcTUTENaMU,
BbIOpPaHHLIMM U3 rPyMMnbl, KOTOPas COCTOUT U3 ranoreHa, rmapokcu, ynaHo n (Cq-Cg)ankokeu, u B
KOTOpOWA N NpeAcTaBnseT coboii Lenoe Yncno, soibpaHHoe 13 0, 1, unn 2; n npu 3tom R R"

KaXKabl HE3aBUCUMO SIBNSIETCS BblIOpPaHHbIM U3 TPYNMbl, KOTOpas cocTouTt us sogopoaa u (Ci-
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Ce)ankuna, npu aTom ykasanHbin (C4-Ce)ankun asnsetcs HeobasaTenbHO 3aMeLleHHbIN oT 1 Jo
3 3amecTuTensimu, BbIGpaHHbIMM U3 rPYMMbl, KOTOPas COCTOUT U3 rarnoreHa u rmgpoKCu.

B Apyrom BapuaHTe OCyLeCTBMEHUS, U3obpeTeHne npeaycmatpuBaeT COeAUHEHUE
dopmynebl |, nun ero hapmayeBTUYECKN Npuemnemas Cofb, B KOTOPOM:

R" BeiBupator 13 rpynnel, kotopasa coctout us (Ci-Cyankuna, CF;, -N(R®)(R”) n (Cs-
Cyumknoankuna, npu 3TomM YykasaHHbIi (Cs-Cy)umknoankun saBnseTca Heobss3arenbHo
3ameLleHHbIn ogHum CHa;

R® 1 R kaxaplit HE3aBUCUMO SIBMSIETCS BbIOPAHHLIM M3 FPYMMbl, KOTOPask COCTOUT W3
Bogopoaa u (C4-C,)ankmna, nnm

R® 1 R’ BMecTe B3siTble C a30TOM, K KOTOPOMY OHW NPUCOEANHEHDBI, 0BpasyioT (OT 4- 40
5-4neHHbIN)reTepoLMKNOanknm, KOTOpbI SBNSETCA HeobA3aTenbHO 3aMeLLEHHbIM OT OfHOro
A0 AByx 3amectutensmm CH;

R? npeacrasnseT coboit CHN(R®)(R®), B koTopoit R® npeacrasnsier coboit Bogopoa, v
R® BLIGMPAIOT 13 rpynnbl, KOTOPas COCTONT U3 Bogopoaa u CH; n

R* npeacrasnsieT coboii (5-UneHHbI)reTepoLMKIoankun unm (5-4nexHbli)reTepoapun,
npu 3TOM yKasaHHbIA (5-4neHHbIn)reTepouuknoankun npeacrasnaeTt cobon 1,3-okcasonugnH-
3-un, un ykasaHHbln (5-uneHHbIR)reTepoapun npeacraensetr cobon 1H-nupasonun  unu
TPYMasonun, Kaxkabii HeobA3aTENbHO 3aMeLLEeHHbIN OT 1 40 2 3amMecTUTeEnsIMn, BblIOpaHHbIMN U3
rpynnbl, kotopas coctout wu3 okco, (C4-Cs)ankuna, ranoreH(Cq-Cs)ankmna wun  -CHp-
Lyuknonponuna.

B Apyrom BapuaHTe OCyLeCTBMEHUS, u3obpeTeHne npeaycmatpuBacT COeAUHEHUE
dopmynebl |, nn ero hapmayeBTUYECKN Npuemnemas conb, B KOTOPOM:

R' BbIBupatoT u3 rpynnsl, koTopas coctout us (Ci-Cyankuna, CF;, -N(R®)(R7), n (Cs-
Cyuuknoankmna, npu 3ToMm ykasaHHblh (Cs-C,)umknoankmn saBnsietca HeobssarenbHO
3ameLleHHbIn ogHum CHa;

R® n R kaxaplit HE3aBUCUMO SIBMSIETCH BbIOPAHHLIM M3 FPYMMbl, KOTOPask COCTOUT W3
Bogopoaa n (C4-C,)ankmna, nnm

R® 1 R’ BMecTe B3siTble C @30TOM, K KOTOPOMY OHW NPUCOEANHEHDBI, 0BpasyoT (OT 4- 40
5-4neHHbIN)reTepOoLMKNOanknm, KOTOpbI SBNSETCA HeobA3aTenbHO 3aMeLLEHHbIM OT OAHOro
A0 AByx 3amectutensmu CH;

R? npeacrasnset coboit CH.N(R?)(R®), npn atom R® npeacrasnser coboi Bogopoa, v
R® BLIGMPAIOT M3 rPynMbl, KOTOPas COCTOWT M3 Bogopoaa U CHa; n

R* npeacrasnseT coboii (5-UneHHbI)reTepoLMKIoankun unm (5-4nexHbli)reTepoapun,
npu 3TOM YKasaHHbI (5-4neHHbIn)reTepouuknoankun npeacrasnsetr cobon 2-okco-1,3-
okcasonmaun-3-un, HeobssartenbHo 3ameweHHbiMn 1 CHs, CHyF, CHF,, nnun CF3, n ykasaHHbIn
(5-uneHHbIN)reTepoapun nNpeacrasnsaeT cobon 1H-nupasonun unu Tpnasonun, HeobsasaTensHO
3ameLyeHHbIMK oT 1 o 2 3amecTuTensiMn, BbIGpaHHbIMK U3 rpynnbl, koTopas coctouT n3 (Ci-

Cs)ankuna, ranoreH(C+-Cs)ankuna un -CH,-uuknonponuna.
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B Apyrom BapuaHTe OCyLECTBMEHUS, U30OpETEHne npeaycMaTtpuBacT COEeAUHEHUE
cdopmynbl |, unu ero hapmaLieBTUYECKU NPUeMIEMyIo conb, npu 3Tom R’ npeacrasnsiet coboit
-N(R®)(R"), npn atom R® 1 R’ kaxabIi HE3aBMCUMO SIBNSIETCA BbIGPAHHbLIM M3 rPynMbl, KOTOpast
cocTouT us sogopoaa u (C4-Cs)ankuna.

B Apyrom BapuaHTe OCyLeCTBMEHUS, n3obpeTeHne npeaycmatpuBaeT COeAUHEHUE
cdopmynbl |, unu ero hapmaLieBTUHECKU NPUeMIeMyto conb, npu 3Tom R' npeacrasnset coboit
-N(R®)(R"), npu atom R® n R’ BMecTe B3siTble C a30TOM, K KOTOPOMY OHW MPUCOEAUHEHbI,
obpasytoT (0T 4- [0 5-YneHHbIN)reTepoLUUKNoankun, KOTOpbIA npeacTtaBnseTr cobon
a3eTUAUHMN UNN MUPONUAUHWUN, U YKa3aHHbIN reTepoLuKnoankmn siBNsSeTcs Heobs3aTenbHo
3aMeLLeHHbIA OT O4HOro 4,0 ABYX 3amectutensammn CHa.

B apyrom BapuaHTe OCyLIEeCTBMNEHUS, U30OpeTeHne npeaycmatpuBaeT COoeAUHEHUE
dopmynebl |, nn ero hapmaueBTUHECKN NPUEMNEMYIO COMb, B KOTOPOM:

R" BbiBupatoT u3 rpynnsl, kotopas coctout n3 -N(R®)(R”) u (Cs-Cs)uvknoankvna, npu
3TOM ykasaHHbIn (C3-Cy)umknoankun asnserca Heobs3aTenbHO 3aMmeLleHHbIi ogHMM CHa;

R® n R kaxaplit HE3aBUCUMO SIBMSIETCA BbIGPAHHLIM W3 FPYMMbl, KOTOPas COCTOUT W3
Bogopoaa u (C4-Cs)ankuna, unm

R® 1 R’ BMecTe B3siTble C @30TOM, K KOTOPOMY OHW NPUCOEANHEHDBI, 0BpasyoT (OT 4- 40
5-4neHHbIN)reTepoLMKNOanknm, KOTOpbI SABMNSETCA HeobA3aTenbHO 3aMeLLEHHbIM OT OAHOro
4O ABYX 3amMectutensimu, BblOpaHHbIMM W3 rpynnbl, kotopas coctout wun3 CH; wnu
ranoreH(C,)ankuna;

R? npeacrtasnsier cobon -CH.N(R®(R®, npn atom R® n R® kaxab HesaBUCMMO
ABNsieTCA BbIOpPaHHbIM U3 FPynnbl, KOTOpasi COCTOUT M3 Bogopoaa n CHs; un

R* npeacraenset coboi (5-UneHHbIN)reTepoLMKIoankun unu (5-4neHHblil)reTepoapun,
npy 3TOM YyKasaHHbI (5-4neHHbIn)reTepoynknoankun npeacraesnsetr cobom 2-okco-1,3-
okcasonuaunH-3-un, HeobsA3aTenbHO 3amMelleHHbIn 1 3amecTuTenem, BblOpaHHbIM U3 FPynmbl,
koTopasa coctouT ns CH,;, CHF,- n CH,F, u ykasaHHbIn (5-4neHHbI)reTepoapun npeacrasnsaet
cobon wmmmpasonun, 1H-nupasonun, TUaZWasonNuUn wuUnu  Tpuasonun, HeobsasaTenbHO
3aMeLyeHHbIn OT 1 J0 2 3aMecTUTENsMM HEe3aBMCMMO BbIOpPaHHbIMU K3 TPYMMbl, KOTOpas
coctout un3 (Cy4-Cs)ankmna, ranoreH(Cq-Cglankmna wu  -(C4-Cs)umknoankmna, npu  3TOM
ykasaHHbIn (C4-Cs)ankun asnseTca HeobsasaTenbHO 3aMeLEHHbIN O4HUM ML POKCH.

B apyrom BapuaHTe OCyLeCTBMEHUS, U30OpEeTEHne npeaycMaTpuBacT COeAUHEHUE
dopmynebl |, nn ero hapmayeBTUHECKN NPUEMNEMYIO COMb, B KOTOPOM:

R" npeacrasnset coboi -N(R°)(R");

R® n R kaxaplit HE32BUCUMO SIBMAETCA BbIGPAHHLIM W3 FPYMMbl, KOTOPas COCTOUT W3
Bogopoaa u (C4-Cs)ankuna, unm

R® n R’ BmecTe B3sTble C a30TOM, K KOTOPOMY OHW MNPUCOEAVHEHbI, 0BpasyloT

NMPONUANHUN-1-un, HeobBs3aTenbHO 3ameLleHHbIN oT 1 4o 2 CHa;
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R? npeacrasnset coboit -CH,N(R®(R®), npn atom R® n R® kaxgbii Hesasucmmo
ABNSAETCA BblOpaHHbIM U3 rPyNMbl, KOTOpasi CoCTouT U3 Bogopoaa n CHs;; n

R* npepcrasnsieT coboii Tpuason-3-un, 3ameleHHbIn oT 1 A0 2 3amecTUTensMu,
He3aBNCUMO BbIOpaHHbIMK U3 rpynnbl, koTopas coctout us CHs-, CH3-CHa-, n CH3-CH»-CHo-.

CoegunHeHus no M300pPEeTEHUI0 OTHOCUTENbHO coeauHeHus dopmynbl |, unm ero
hapmaneBTMHECKM NPUEMNEMYIO CONMb, B KOTOPOM:

R' npegcraensiet cobon H;

R® npeacrasnsieT coboii H;

a npeacrasnsaeT cobon 1;

X npeacraensieT cobon yrnepog; n

R® npeacrasnsieT coboii Bofopos; NpesycMaTpuBaeT CTPYKTYPY, NPeACTaBNeHHYIo

o]

~ v\

Nao \=—

R1

R2 R
Ta npy atom R', R? n R* sBNsi0TCA TakMMu, Kak onpesensieTcs B HaCTOALLEM 4OKYMEHTE.

B Apyrom BapuaHTe OCyWeCTBMNEHMs, HacTosuwlee un3obpeTteHne saBnaeTca
HanpasneHHbIM Ha nboe O4HO UMM HECKOSbKO U3 CrIEAYIOLLUX COEANHEHWUN:

6-(gumeTmnamMmmHo)-4-[(meTunammHo)meTtun]-2-{6-[4-(nponaH-2-un)-4H-1,2,4-tTpnason-3-
unjnupuanH-2-un}-2,3-aurngpo-1H-nnppono[3,4-clnupnanH-1-oH;

4-[(meTunamuHo) MeTunn]-6-[MmeTmnn(nponax-2-un)ammHol-2-[6-(4-nponun-4H-1,2,4-
Tprason-3-un)nupuaunH-2-unj-2,3-aurngpo-1H-nuppono[3,4-clnupuamnH-1-oH;

4-[(meTunamuHo)MeTunn]-6-[(2R)-2-meTnnnuponuanHun-1-unl-2-[6-(4-nponun-4H-1,2,4-
Tpuason-3-nn)nupnaunH-2-unj-2, 3-gurngpo-1H-nnppono[3,4-clnmpnanH-1-oH;

4-[(meTunamuHo)meTun]-2-[6-(5-metnn-4-nponun-4H-1,2,4-tpnason-3-mn)nmpnaunH-2-
un]-6-[(2R)-2-meTtunnuponuanHnn-1-un}-2,3-gurngpo-1H-nnppono[3,4-clnupmnanH-1-oH;

4-[(MmeTUnamuHo)MeTun]-6-[metmnn(nponax-2-mn)ammHo]-2-[6-(5-metun-4-nponun-4H-
1,2,4-Tpnason-3-un)nupnaunH-2-unj-2, 3-gurnapo-1H-nnppono[3,4-clnupnanH-1-oH;

4-(amnHomeTun)-2-[6-(4-3Tun-5-metun-4H-1,2,4-tpnason-3-un)nmpuaun-2-unl-6-[(2 S)-
2-metunnnponuanHun-1-unj-2,3-aurngpo- 1H-nuppono[3,4-clnnpnanH-1-oH;

unu ero hapmMaLeBTUYECKM NPUEMIIEMYIO COfb.

B aApyrom BapuaHTe OCYyWECTBNEHMS, HacToswee un3obpereHne saBnaeTca

HanpasneHHbIM Ha coeanHeHua doopmynebl Il
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R2 I —N\
R12/N\/N

nUnu ero bapmaleBTUHECKN NPUEMITIEMYIO COMb, B KOTOPOM:

R' BbIGMpaOT M3 rpynnbl, KOTOpPas COCTOWUT U3 Bogopoaa, ramoreHa, (Ci-Ce)ankuna,
ranoreH(C-Ce)ankuna,  (Cs-Ce)ankokey,  ramoreH(Ci-Ce)ankokey, -N(R®(R’) u  (Cs
Ce)uuknoankmna, npu 3Ttom ykasaHHbli (Cs-Ce)umknoankmn sasnsietca HeobssarenbHO
3aMELLEHHbIN OT OAHOro A0 TPEX 3aMeCTUTENSMU, BbIGpPaHHbIMU U3 TPYMMbl, KOTOpasi COCTOUT
13 ranorena, rugpokcu, (C,-Cg)ankuna, u (C4-Cg)ankokeu;

R® " R’ kaabll HE3ABMCUMO SIBNSETCS BbIGPAHHLIM M3 rPYMMbl, KOTOPas COCTOWUT W3
Bogopoga n (Cs-Cg)ankuna, npyn 3T1om ykasaHHbin (Cq-Cg)ankmn gasnsetca HeobasaTenbHO
3amelyeHHbin oT 1 go 3 3amectutensmu, BbIOpaHHbIMM W3 TPyNMbl, KOTOpas COCTOUT W3
ranoreHa n ruapokey, unm R® n R7 BMecTe B3sTbie C @30TOM, kK KOTOPOMY OHU MPUCOSAVNHEHBI,
obpasyoT (0T 4- [0 8-YNEHHbLIM)reTEPOUMKIOANKUM, KOTOPLIN SIBMSIETCS Heobsa3aTenbHO
3aMeLLEHHbIM OT OAHOro A0 TPEX 3aMeCTUTENSMU, BbIOpaHHbLIMU U3 rPYMnbl, KOTOpasi COCTOUT
n3 ranorena, (C,-Cg)ankuna, ranoreH(C;-Cg)ankmna, (C4-Cg)ankoken n ranoreH(C4-Cg)ankokeu;

R? npeacrasnseT coboit:

) -(CH.).N(R®(R%, B KkoTOpo m npeactaBnsieT coboil LEnoe uMcno,

BbiGpaHHoe 13 0, 1, 2, unmn 3, n R® n R® kaxablit HE3aBMCUMO SBMSIETCS BbIOPaHHLIM 13

rpynnbl, koTopasi coctout mn3 sogopoga u (C,-Cg)ankuna, npu 3Tom ykasaHHbin (Cy-

Cs)ankmn saBnsietca Heobs3aTenbHO 3amelleHHbld oT 1 go 3 3amectutensamuy,

BbIGPaHHbLIMM M3 rPYNMbl, KOTOPas COCTOUT U3 ranoreHa u ruapokeu, unn R® n R® Bmecte

B3ATbIE C Aa30TOM, K KOTOPOMY OHM npucoeamHeHbl, obpasyloT (oT 4- po 6-

YNEHHbIN)reTePOLMKIOAanknM, KOTOPLIN SIBNSETCA Heobs3aTenbHO 3aMeLleHHbIM OT

OAHOMO [0 Tpex 3amMecTuTensiMv, BblOpaHHbIMKM K3 TPYMMbl, KOTOpas COCTOUT W3

ranoreHa, (Ci-Cg)ankmna, ranoreH(Ci-Celankuna, (Ci-Ce)ankokcm wn ranoreH(C-

Cs)ankokeu; nnu

i) (0T 4- [0 6-4nNeHHbIN)reTepoUMKNOoankmmn, MpyM  3TOM  yKasaHHbIA
reTepoynKknoanknun sBnseTca HeobsA3aTenbHO 3aMeELUEHHbI OT OHOro 4O Tpex
3amecTuTensmn, BbIOpaHHbIMW K3 Tpynnbl, KoTopast coctouT w3 ranoreHa, (Ci-

Cs)ankmna, ranoreH(C+-Ce)ankuna, (C4-Cs)ankokcu u ranoreH(Cq-Cg)ankokcuy;

R® BLIGUPAIOT U3 rpynnbl, KOTOPasi COCTOMT M3 BOAOPOAA, ramoreHa, ruapokcm, (Ci-

Cs)ankmna, ranoreH(C+-Ce)ankuna, (C4-Cg)ankokcu u ranoreH(Cq-Cg)ankokecu; n
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R' BbiBupatoT 13 rpynnsl, kotopas coctout u3 (C-Cg)ankuna, ranoreH(C,-Ce)ankuna
-(CH2)n(Cs-Cs)ymknoankun, B KOTopon n npeacrasndaet coboun yenoe yncno 0 nnn 1.

B apyrom BapuaHTe ocyllecTeneHus, B dopmyne |l, kak onucbiBaetcs Bbiwe, R’
npeactasnset coboit -N(R%)(R?), n R® n R’ kaxablii HE3aBUCMMO SBRSIETCS BbIOGPAHHLIM W3
rpynnel, kotopas coctout u3 sogopoga u (C-Ce)ankuna, npu atom ykasaHHbin (C4-Cg)ankmn
aBnsaeTcsa Heoba3aTenbHO 3aMeLLeHHbI OT 1 40 3 ranoreHom.

B apyrom BapuaHTe ocylyectsnenus copmynsi I, R' npeacrasnser coboii -N(R®)(R7), u
(R% 1 (R7) kaxablit HE3aBUCUMO NpeAcTaBnsieT coboi MeTun.

B Apyrom BapuaHTe ocylecternenus dopmynsbl I, R' npeactasnset cobon -N(R®)(R), u
(R% 1 (R7) kaxablit He3aBUCUMO NpeAcTaBnseT cobom aTun.

B apyrom BapuaHTe ocylectsrnenns dopmynsbl I, R' npeactasnser cobon -N(R®)(R), u
oavH 13 (R® n (R”) npeacrasnseT coboit Bofopog, U APYroi npeacTaBnseT coboit MeTun.

B apyrom BapuaHTe ocylectenenus dopmynsbl I, R' npeactasnset cobon -N(R®)(R), u
oavt n3 (R® n (R") npeacrasnseT coboit METWI, U APYrol NpeAcTaBnseT cobol aTum.

B ele ogHoM BapuaHTe ocyllecteneHus copmynbl Il, R' npeacrasnser cobon -
N(R®)(R") n R® uR” BMecTe B3siTble C a30TOM, K KOTOPOMY OHW NPUCOEAMHEHDI, 0Bpa3ytoT (oT 4-
AO 8-UneHHbIN)reTepoLMKIoanknm, KOTOPbIN SIBNSIETCA Heobs3aTenbHO 3aMeLlEHHbIM OT
OAHOro A0 TPEX 3aMEeCTUTENAMMU, BbIOPaHHbLIMWU U3 FPYMMbl, KOTOPAasi COCTOUT U3 ranorena, (C-
Cs)ankmna, ranoreH(Cq-Cg)ankmna, (Cq-Cs)ankokem n ranoreH(C4-Cg)ankokcn. Korga R® n R’
BMECTE B34Tble 06pasytoT (OT 4- 40 8-YNEeHHbIN)reTEPOLUMKNOANKUI, FrEeTEPOLNKIOANKNIT MOXET
ObiTb BbIOpPaHHbIM M3 TPynMbl, KOTOpas COCTOUT W3 aseTMAUHWNE, NUPONUAUHUNA |
asabvynkno[2.2.1]rentmna.

B onpeaeneHHbIx BapuaHTax ocyllecTtsneHvs dopmynbl |, R' npeactaenser coboii
aseTuauHun, Heobsi3aTenbHO 3aMELyEeHHbIMW OT OAHOro0 A0 Tpex 3aMecTUuTensmu,
BbIOpaHHbIMK 13 rpynMbl, KOTOpasi coctouT K3 ranoreHa, (C,-Cg)ankuna, ranoreH(C;-Cg)ankmna,
(C4-Cg)ankokcu u ranoreH(C4-Cg)ankokem.

B onpeaeneHHbIx BapuanTax ocylyectsnenuns cdopmynsl 1, R' npeacrasnser coboi
MMPONUANHWA, HeobA3aTenbHO 3aMELUEHHbIW OT  OZHOMO A0 Tpex 3aMecTUTensMu,
BbIOpaHHbIMK U3 rpynMbl, kKOTOpasi coctouT 13 ranorena, (C,-Ce)ankuna, ranoreH(C4-Cg)ankmna,
(C4-Cg)ankokcu u ranoreH(C4-Cg)ankokem.

B onpefeneHHbIX ApPYrUx BapuaHTax ocyliectsrneHus dopmynbl I, R' npegcrasnser
cobon (Cs-Cs)ymknoankmn, npu 3Tom ykasaHHbln (Cs-Ce)ynknoankmn asnsetca HeobasarenbHO
3aMELLEHHbIN OT OAHOro A0 TPEX 3aMECTUTENSMMW, BbIGPaHHLIMU U3 TPYMMbl, KOTOpPasi COCTOUT
n3 ranoreHa, rmapokem, (C4-Ce)ankuna n (C4-Ce)ankoken. Korga R' npepcrasnser coboin (Cs-
Cs)yuknoankun, (Cs-Ce)umknoankun npeacrasnsaet cobon LMknonponumn.

B ewe oaHom BapuaHTe ocyljectsneHus dopmynsi I, R' npeacrasnser cobon (Cs-
Ce)ankun, BbiGpaHHbIA U3 pynnbl, KOTOpas COCTOUT U3 MeTWna, 3Tuna, nponuna, n3onponuna,

oytuna u TpeT-6yTuUna.
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B apyrom BapuaHTe ocyLiectsnenuns dopmynsl |1, R npeacrasnser coboi Bogopos.

CnegyeT noHumatb, 4to nioboe K3 yKasaHHbIX BbIWE MNOLCEMENCTB (BapuaHToB
ocyLiecTeneHuns dopmynbl 1) R' moxeT koMBUHMPOBaTLCS BMECTe C MoBbIM U3 NOACEMENCTB
ana R% R® u R', kak onucblBaeTcs Bbile W fanblue B HACTOSLLEM AOKYMEHTE Ans opMynbl
Il.

B Apyrom BapuaHTe ocyllecTBrieHus, B dopmyne |l, kak onucbiBaeTcs Bbile, R?
npeacrasnseT coboit -(CH,)mN(R®)(R?), B KoTopol m npeacraenset coboit 1, n oanH ns (R u
(R%) npeacTaBnsieT cobol BOAOPOA, U APYroV NpeacTaBnsieT coboi MeTun.

B Apyrom BapuaHTe ocyljecTBrneHus dopmynbl |l, R? npeactasnsetr coboi -
(CH,)mN(R®)(R®), B kOTOPOI M npeactasnset cobon 1, n (R®) un (R®) oba npeacrasnsior cobon
BOAOPOA.

B onpefeneHHbIX ApPYryx BapuaHTax ocylectsreHus dopmynbl Il R? npegcrasnser
cobon (0T 4- 4O 6-YUNEHHbIN)rETEPOLUMKNOANKAN, N reTepouuknoankun npeacrtasnsaeT coboun
aseTnanHun.

Cneapyetr noHumatb, u4to nioboe U3 yKasaHHbIX BbIWE MNOLCEMENCTB (BapuaHToB
ocyLecTBneHus dopmynbl 1) R? MOXeT kOMBUHUPOBATLCS BMECTE C NoBbIM U3 NOACEMENCTB
ana R', R®, n R™, kak onvcbiBaeTcs Bbille U fanblue B HACTOSILLEM JOKyMeHTe doopmynbl |l.

B Apyrom BapuaHTe ocyllecTeneHus, B cdopmyne |l, kak onucbiBaeTcst Bbiwe, R'?
npeacrasnser cobon (Ci-Cg)ankun, BbIOPaHHBLIN U3 TPYMnbl, KOTOpas COCTOUT U3 3Tuna,
nponwuna, usonponuna, 6ytuna n Tpet-6ytuna.

B apyrom BapuaHTe ocyuiectsneHus gopmynsi |, R'? npeacrasnset coboi ranoreH(C-
Ce)ankun, BblIOpaHHbIK M3 rPynnbl, KOTOpas COCTOUT U3 TOopMeTUNna, @TopaTuna,
andropmeTtuna, audptopatmna, TpudTopmeTmna, TpudTopbyTaHuna n TpudTopneHTaHnna.

B elle oaHOM BapuaHTe ocyljectenenus cdopmynbl |, R' npepcraenser coboin -
(CH2)n(Cs-Co)umknoankmn, B koTopon n npeacraenser cobom 1, mn (Cs-Cg)yuknoankmn
npeacrasnseT cobon LMKNONponus.

B HeKoTOpbIX BapuaHTax OCyLleCTBNeHna, coeaunHeHne dopmynbl |l nvmeer

abConIOTHYIO CTEPEOXUMMIIO, Kak nokasaHo B dopmyne |I-A vnu |I1-B:

5 R/
ﬁQ Qf (2

\ \
N
A g2V 1B R12Z” N

Unn ero dapmaveBTuyecku npvemnemas conb, rae R', R% R® u R' aBnsertca Takumu, kak

onpegeneHo ana opmynbi .
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Kaablh M3 BapuaHTOB OCYLLECTBMEHWS, OMUCAHHbIX B HAacCTOAWEM JOKYMEHTE B
COOTBETCTBMM C hopmynon |, sBnseTcs Takke NPUMEHNUMbIMU K CoeauHeHnam dopmynbl 1-A v
[1-B.

B aApyrom BapuaHTe OCYyLWECTBMNEHMS, HacToswee u3obpereHne aBnaeTca

HanpasneHHbIM Ha coeguHeHua opmynebl Il

0
R y
N N=— o
R2 I N

NN Nx hapmaLeBTUYECKN MPUEMINEMYIO COMb, B KOTOPOM:

R" BbIGMpaOT M3 rpynnbl, KOTOpPas COCTOWT U3 Bogopoga, ramoreHa, (Ci-Ce)ankuna,
ranoreH(C-Cg)ankuna,  (Ci-Cg)ankokey,  ramoreH(C,-Cg)ankokey, -N(R®(R’) u  (Cs
Ce)uuknoankmna, npwu 3ToMm ykasaHHbli (Cs-Ce)umknoankmn saBnsetca HeobsasarenbHo
3aMELLEHHbIN OT OAHOro A0 TPEX 3aMECTUTENSMU, BbIGpPaHHbIMU U3 TPYMMbl, KOTOpPasi COCTOUT
n3 ranoreHa, rugpokeu, (Cq-Cg)ankuna n (C4-Cg)ankokeu;

R® 1 R’ kaxaplit HE3aBMCUMO SIBNAETCS BbIGPaHHLIM M3 TPYMMbl, KOTOPAs COCTOWUT W3
Bogopoga n (C4-Ce)ankuna, npyn aTom ykasaHHbin (Cq-Cg)ankmn asnsetca HeobasaTenbHO
3amelyeHHbin oT 1 go 3 3amectutensamu, BbIOPaHHbIMM W3 TPyNMbl, KOTOpas COCTOUT U3
ranoreHa n ruapokey, unm R® u R” BMecTe B3aTbie C a30TOM, kK KOTOPOMY OHU NPUCOEAVNHEHBI,
obpasyoT (0T 4- A0 8-YneHHbIN)reTepouUMKnoankun, KOTOpbIN SABMASETC HeobasaTenbHO
3aMeLLeHHbIM OT OAHOro A0 TPeX 3aMecTUTENSMU, BbIOpaHHbLIMU U3 rPYNMbl, KOTOpasi COCTOUT
n3 ranoreHa, (C4-Cq)ankuna, ranoreH(C4-Cg)ankmna, (C4-Ce)ankoken n ranoreH(C4-Cg)ankokeu;

R?npeacrasnsieT coboii:

) -(CH)mN(R®}(R®, B koTOpoii m npeactasnsieT cobol Lenoe 4uUcro,

BbIGpaHHoe 13 0, 1, 2, unmn 3, n R® 1 R® kaxabiit He3aBUCUMO SBNSIETCS BbIGPAHHLIM 13

rpynnbl, kotopast coctout mn3 sogopoga un (Ci-Cg)ankuna, npu 3Tom ykasaHnHbin (Cs-

Cs)ankmn saBnsietca Heobs3aTenbHO 3ameweHHbeld oT 1 go 3 3amectutensamuy,

BbIGPaHHBLIMM 13 rPYNMbl, KOTOPas COCTOWUT U3 ranoreHa u ruapoken, unn R® n R® Bmecre

B3ATbIE C a30TOM, K KOTOPOMY OHM npucoeamHeHbl, obpasyloT (oT 4- po 6-

YIIEHHbIN)rETEPOLMKIOANKNI, KOTOPbIA SBRSIETCA Heobs3aTenbHO 3aMEeLLEHHbIN OT

OAHOr0 [0 TPexX 3amMecTuUTensiMu, BblOpaHHbIMWM K3 TPYMMbl, KOTOpas COCTOUT U3

ranoreHa, (Ci-Cg)ankmna, ranoreH(C,-Cglankuna, (Ci-Cglankokem wn  ranoreH(C-

Cs)ankoken; nnu

i) (ot 4- [0 6-4neHHbIn)reTepouMKnoankin, nNpuM  3TOM  yKasaHHbIA

reTepouuknoankun sBnseTcs HeobsisaTenbHO 3aMeLUeHHbIi OT OfHOro A0 Tpex
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3amecTuTensMn, BbIOpPaHHbIMW K3 Tpynnbl, KoTopasi coctouT w3 ranoreHa, (Ci-

Cs)ankmna, ranoreH(C+-Ce)ankuna, (C4-Cs)ankokcu u ranoreH(Cq-Cs)ankokcuy;

R® BbIGUPAIOT U3 rpynnbl, KOTOPasi COCTOMT M3 BOAOPOAA, ramoreHa, ruapokcm, (Ci-
Cs)ankmna, ranoreH(C,-Cg)ankuna, (C,-Cg)ankokcu u ranoreH(C4-Cg)ankokecu; n

R BwiBupatoT 13 rpynnel, kotopas coctout us (C-Cg)ankuna, ranoreH(C,-Cg)ankuna
-(CH2)n(Cs-Cs)ymknoankmna.

B Apyrom BapuaHTe ocyllecTeneHusi, B copmyne lll, kak onucbiBaeTcs Bbiwe, R’
npeactasnsieT coboit -N(R®)(R"), u R® n R’ kaxablll He3aBUCUMO SIBMSIETCS BbIGPAHHLIM U3
rpynnbl, koTopasi coctout u3 sogopoga n (C-Cg)ankuna, npu atom ykasaHHbin (C4-Cg)ankmn
ABNSeTCA Heobsi3aTenbHO 3aMeLLeHHbIN OT 1 40 3 ranoreHamu.

B apyrom BapuaHTe ocylyectsrnenns dopmynsbl |1, R' npeacrasnsiet coboit -N(R%)(RY),
n R® n R’ kaxabll npeacTasnseT coboit MeTun.

B apyrom BapuaHTe ocylyectsrenns dopmynsbl |1, R' npegcrasnser coboit -N(R%)(RY),
n R® u R’, kaxablit npeacTasnsieT cobon aTun.

B apyrom BapuaHTe ocylyectsrnenns dopmynsbl |1, R' npeacrasnser coboit -N(R%)(RY),
1 oguH u3 R® n R’ npeacrasnsieT coboii Bogopog, v Apyroi npeacTasnser coboi MeTu.

B apyrom BapuaHTe ocylyectsrnenns dopmynsbl |1, R' npeacrasnser coboit -N(R%)(RY),
1 oauH u3 R® n R’ npeacrasnset coboi MeTun, 1 Apyroi npeacTasnseT coboi aTum.

B elwe oaHom BapuaHTe ocyliecterneHus copmynbl I, R' npeacrasnser cobon -
N(R®)(R") n R®" R” BMecTe B3siTble C a30TOM, K KOTOPOMY OHU MPUCOEAUHEHbI, 0BpasytoT (OT 4-
A0 8-UneHHbIN)reTepoLMKNoanknm, KOTOpPbIN SBNSETCA Heobs3aTenbHO 3aMeLleHHbIM OT
OAHOro A0 TPEX 3aMeCTUTENSMU, BbIOPaHHbIMWU U3 rPynnbl, KOTOPAs COCTOUT U3 ranorena, (Ci-
Ce)ankuna, ranoreH(C-Cg)ankuna, (Cs-Cg)ankokey n ranoreH(C,-Cg)ankoken. Korga R n R’
BMeECTe B3sTble 06pasyloT (0T 4- 40 8-UNEeHHbIN)reTepoUMKIoankun, reTepoLMKIoanknn MoxeT
ObiTb BbIOpPaHHbIM M3 TPYNMbl, KOTOpas COCTOUT W3 aseTUAWHWNE, NUPONUAUHUNA U
asabuynkno[2.2.1]rentmna.

B onpepeneHHbIx BapuaHTax ocyliectsnenus dopmynbl lll, R' npeacrasnsier cobor
a3eTUANHWN, HeobA3aTeNbHO 3aMELLEHHBIN OT O4HOMo A0 TPEX 3aMeCTUTENSIMU, BbIOpaHHbIMM
n3 rpynnbel, kotopasi coctout U3 ranoreHa, (C,-Cglankuna, ranoreH(Ci-Cglankmna, (Ci-
Cs)ankokeun n ranoreH(C4-Cg)ankokeu.

B onpepeneHHbIx BapuaHTax ocyliectsnenus dopmynbl lll, R' npegcrasnser cobo
MMPONUANHWA, HeobA3aTenbHO 3aMELUEHHbIA OT OAHOMO A0 TPex 3aMecTUTensmu,
BbIOpPaHHbIMY U3 rpynmbl, KOTOpasi cocTouT 13 ranoreHa, (C,-Cg)ankuna, ranoreH(Cq-Cg)ankmna,
(C4-Cs)ankokem n ranoreH(C4-Cg)ankokeu.

B onpeaeneHHbIX ApYrMx BapuaHTax ocyljectsnenus dopmynsl I, R' npeacrasnser
cobon (Cs-Cs)yunknoankun, npu 3Tom ykasaHHbln (Cs-Ce)ynknoankmn asnsetca HeobasarenbHO

3aMeLLEHHbIN OT OAHOro 4O TPEeX 3aMecTUTensiMU, BblIGpaHHbIMK U3 TPYNMbl, KOTOPasi COCTOUT

25



n3 ranorena, rmapokck, (C4-Ce)ankmna u (C4-Cg)ankoken. Korga R’ npepcrasnsier coboit (Ca-
Ces)yuknoankun, rae (Cs-Ce)upmknoankun npeacrasnset cobon LMknonponumn.

B euje ogHom BapuaHTe ocyljectsneHus copmynsi |, R' npeacrasnser cobon (Cs-
Ces)ankun, BbIOpaHHbIA U3 rpynmnbl, KOTOPas COCTOMT U3 MeTuna, aTuna, Nponuna, U3onponuna,
oytuna u TpeT-6yTuUna.

B Apyrom BapwaHTe ocyLecTsrenns dpopmynbi lll, R' npeacrasnseT coboit BoAOPOA.

CneapyeT noHumatb, 4TO nioboe U3 yKasaHHbIX BbIWe MNOACEMENCTB (BapuaHToB
ocyLiectenexus dpopmynsbl [11) R' MoxxeT koMBUHMpOBATLCS BMECTe C MioBbiM U3 NOACEMENCTB
ana R% R® u R', kak onucblBaeTcs Bbille W fanblle B HACTOSLLEM AOKYMEHTE Ans (hopMynbl
[l.

B Apyrom BapuaHTe ocyllecTBrieHus, B copmyne Ill, kak onucbiBaeTcs Bblwe, R?
npeacrasnseT coboit -(CH,)mN(R®)(R®), B koTopol m npeacrasnset coboit 1, n oanH ns (R u
(R%) npeacTaBnsieT cobol BOAOPOA, U APYroV NpeacTaBnseT cobon MeTun.

B apyrom BapuaHTe ocylectBnenus dopmynbl I, R? npepcraBnseT coboit -
(CH.)mN(R®)(R®), B KoTOpOi m npeacTtasnset coboit 1, n R® n R® oba npeacrasnsior cobon
BOAOpPOA.

B onpeaeneHHbIX ApYrMX BapuaHTax ocylectsnenus dopmynsl I, R? npeacraenser
cobon (0T 4- 4O 6-YNEHHbIN)rEeTEPOLUMKNOANKAN, N reTepouuKknoankun npeacraBsnseT coboun
aseTnanHun.

CnegyeT noHumatb, 4to nioboe K3 yKasaHHbIX BbIWE MOLCEMENCTB (BapuaHToB
ocyLiecteneHus popmynb 111) R? MoxxeT KOMBUHMPOBATLCS BMECTE C NMioBbIM U3 MOACEMENCTB
ana R', R®, un R', kak onucblBaeTcs Bbile M fanblle B HACTOSLLEM AOKYMEHTE Ans popMynbl
[l.

B Apyrom BapuaHTe ocylyecTBneHnusi, B cdopmyne I, kak onucbiBaeTcs Bbile, R'2
npeacrasnset cobon (Ci-Cg)ankmn, BbiBpaHHbIN U3 rpynrbl, KOTOpas COCTOUT U3 3TUNa, 3Tuna,
nponuna, nponuna, usonponuna, 6ytmna n Tpet-oytuna.

B apyrom BapuaHTe ocyuiectsrenns dopmynbl I, R npepcrasnser cobo
ranoreH(C-Cg)ankun, BbIGpaHHbIN U3 rpynnbl, KOTOpas COCTOMT M3 PTopMeTUNa, PTopaTmna,
andtopmeTmna, gudtopatuna, TpudTopmeTmna, TpudTopbyTaHuna n TpudTopneHTaHuna.

B ewe oaHoM BapuaHTe ocyllecTBnenus dopmynbl I, R'? npeacrasnser coboit -
(CH2)n(Cs-Co)uuknoankmn, B koTopom n npeacrasnsetr cobon 1, un (Cs-Cs)yuknoankmn
npeacrasnseT cobon LMKNonponu.

B HekoTOpbIX BapuMaHTax OCyLleCTBreHUss nsobpeTteHnsi, coeguHeHue dopmynbl |l

nmeeT abConOTHYO CTEPEOXMMULID, Kak nokasaHo B oopmyne llI-A nnn llI-B:
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unu ero dapmaleBTuyecku npuemnemasi conb, rae R', R% R® n R'? aensiotcs Takumu, kak

R2

onpeaeneHo ana popmynbl .

Kaablh 13 BapuaHTOB OCYLLECTBMEHWS, OMUCAHHbIX B HAacCTOSALWEM JOKYMEHTE B
COOTBETCTBMM C chopmynon I, aBnawTca Takke NPUMEHUMbIMU K coeguHeHuam dopmynbi [-A
nlll-B.

B apyrom acnekre, usobpeTeHue npeaycmaTpuBaeT coeauHeHune, BblbpaHHoe u3
rpynnbl, KOTOpPas COCTOUT U3:

4-[(meTnamuHo)meTnnl-6-(nuponnanHnn-1-un)-2-(6-{4-[(2S)-4,4,4-tpnptopbyTan-2-
unl-4H-1,2,4-tpnason-3-uninupugnH-2-un)-2, 3-gurna po- 1TH-nnppono[3,4-clnmpnaunH-1-oHa;

6-(anumeTnammHo)-4-[(metTunammHo)metun]-2-(6-{4-[(2S5)-4,4,4-tpndpTopbyTaH-2-unn]-
4H-1,2,4-Tpnason-3-unnupugnt-2-un)-2, 3-gurnapo- 1H-nuppono[3,4-clnmpnanH-1-oxa;
2-{6-[4-(unknonponunmeTtun)-4H-1,2 4-tpmnason-3-unjnupuanH-2-mnn}-6-
(ammeTunammHo)-4-[(meTunamuHo)meTun]-2,3-aurng po-1H-nuppono[3,4-clnupnaunH-1-oHa;
6-(gumeTmnammHo)-4-[(meTnammHo)meTtun]-2-{6-[4-(nponaH-2-un)-4H-1,2,4-tpnason-3-
unnjnupuanH-2-un}-2,3-aurngpo-1H-nnppono[3,4-clnupngunH-1-oHa;
2-(6-{4-[(2S)-6yTan-2-unl-4H-1,2,4-tpnason-3-nnnnpuaunH-2-un)-6-(AumeTmnammHo)-4-
[(meTnammuno)meTtnn]-2,3-aurnapo-1H-nuppono[3,4-clnupuant-1-oHa;
6-(gumeTmnnammHo)-2-[6-(4-atun-4H-1,2 4-tpuason-3-mn)nupnaunH-2-unj-4-
[(meTnammuno)metnn]-2,3-aurngpo-1H-nuppono[3,4-clnupuanH-1-oHa;
6-(anumeTnammHo)-4-[(MeTunammHo)meTun]-2-{6-[(4S)-4-meTun-2-okco-1,3-
OKCasonMAUH-3-UnNupnanH-2-un}-2, 3-aurngpo-1H-nnppono[3,4-clnnpnamnH-1-oxa;
4-(amuHomeTun)-2-{6-[4-(unknonponunmeTtnn)-4H-1,2,4-tpnason-3-unjnmpmnaunH-2-mn}-
6-(gumeTmnammHo)-2,3-aurng po-1H-nuppono[3,4-clnmpnamnH-1-oxHa;
4-(aMmUHOMETUI)-6-(AnMeTnamMmmHo)-2-{6-[5-(nponan-2-nn)-1H-nupason-4-nnjnupmnana-
2-nn}-2,3-purnapo-1H-nnppono[3,4-clnmpnamnH-1-onHa;
4-[(meTuUnamuHo)MeTun]-2-{6-[4-(nponax-2-nn)-4H-1,2,4-tpnason-3-unjnupunaunH-2-nn}-
2,3-anrngpo-1H-nnppono[3,4-clnnpuanH-1-oHa;
4-(amnuHomMeTnn)-6-(gumeTrnammHo)-2-{6-[4-(nponan-2-nn)-4H-1,2 4-tpnason-3-
unjnupuanH-2-un}-2,3-gurngpo-1H-nnppono[3,4-clnupnanH-1-oHa;
4-(aMmnHoMeTUn)-6-(aMmMeTunamMmHo)-2-(6-{4-[(25)-4,4,4-tpndptopbytaH-2-unj-4H-1,2,4-

Tpuason-3-nninmpnanH-2-un)-2,3-aurngpo-1H-nnppono[3,4-clnupuanH-1-oHa;
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6-(gnmeTnamMmmHo)-4-[(meTunammHo)meTun]-2-(6-{4-[(3€)-1,1,1-TpnctopneHtan-3-unj-
4H-1,2,4-Tpnason-3-unnupugnt-2-un)-2, 3-gurnapo- 1H-nuppono[3,4-clnmpmnanH-1-oxa;
6-(gumeTnammHo)-4-[(meTunammHo)meTun]-2-(6-{4-[(3¢)-1,1,1-TpudtopnenHtan-3-unj-
4H-1,2,4-Tpnason-3-unnupuann-2-un)-2,3-gurnapo- 1H-nuppono[3,4-clnmpmnanH-1-oxa;
6-(anmeTmnamuHo)-2-{5-dptop-6-[5-(nponax-2-un)- 1H-nnpason-4-unjnupmnanH-2-nn}-4-
[(meTunammnHo)meTnn]-2,3-aurnapo-1H-nnppono[3,4-clnnpnann-1-oxHa;
4-[(meTunamuHo) meTun]-2-{6-[4-(nponan-2-un)-4H-1,2,4-tpnason-3-un]nmpmuanH-2-nn}-
2,3-aurnapo-1H-nmnppono[3,4-clnnpugnH-1-oHa;
6-(asetTngun-1-nn)-4-[(metnnammHo)metmn]-2-{6-[4-(nponaH-2-un)-4H-1,2 4-tpnason-3-
unjnupuanH-2-un}-2,3-aurngpo-1H-nnppono[3,4-clnupnanH-1-oHa;
4-(amuHomeTnn)-6-[(2R,4R)-2,4-aumetTunasetnaunn-1-unj-2-{6-[4-(nponanx-2-nn)-4H-
1,2,4-Tpnason-3-unjnupuanH-2-un}-2, 3-aurnapo-1H-nnppono[3,4-clnupnantH-1-oHa;
6-[(1s,4s)-7-azabuumkno[2.2.1]rent-7-nnj-4-[(meTunammHo)metun]-2-{6-[4-(nponaH-2-
un)-4H-1,2 4-tpnason-3-unjnupugnH-2-un}-2, 3-gurna po- 1TH-nnppono[3,4-clnmpnaunH-1-oHa;
4-(amnHomeTun)-6-ymknonponun-2-{6-[(4S)-4-meTun-2-okco- 1,3-okcasonuaux-3-
unjnupuanH-2-un}-2,3-gurngpo-1H-nnppono[3,4-clnupnanH-1-oHa;
6-[(2R,59)-2,5-aumeTunnuponngnHmn-1-mnj-4-[(metunammHo)meTtun]-2-{6-[4-(nponax-2-
un)-4H-1,2 4-tpnason-3-unjnupugnn-2-un}-2, 3-gurna po- 1TH-nnppono[3,4-clnmpnaunH-1-oHa;
6-(anaTnammHo)-2-[6-(4-atun-4H-1,2,4-tpnason-3-un)nupmnaunH-2-unj-4-
[(meTnammnHo)meTnn]-2,3-aurnapo-1H-nuppono[3,4-clnupuanH-1-oHa;
6-[(2R,4R)-2,4- aumeTnnasetnaun-1-unj-4-[(metmnammHo)meTtun]-2-{6-[4-(nponaH-2-un)-
4H-1,2,4-Tpnason-3-unjnupnauH-2-un}-2,3-aurugpo-1H-nuppono[3,4-clnupuanH-1-oHa;
4-(amnHoMeTUn)-6-(AMmMeTUNnamMmHo)-2-{6-[(4S)-4-meTun-2-okco-1,3-okcasonnaunH-3-
unjnpuanH-2-nn}-2, 3-aurnapo-1H-nuppono[3,4-clnpmuanH-1-oHa;
4-(amuHomeTnn)-6-unknonponun-2-{6-[4-(nponaH-2-un)-4H-1,2,4-tpnason-3-
unjnupuanH-2-un}-2,3-gurngpo-1H-nnppono[3,4-clnupmnanH-1-oHa;
6-(aseTnguH-1-nn)-4-[(metnnammHo)meTun]-2-{6-[(4S)-4-metnn-2-okco-1,3-
OKCasonMAUH-3-UnNupnanH-2-un}-2, 3-aurngpo-1H-nnppono[3,4-clnnpuamnH-1-oxa;
4-(amnHomeTun)-6-[(2R,4S)-2,4-gumetnnasetmaunn-1-unl-2-{6-[4-(nponax-2-nn)-4H-
1,2,4-Tpnason-3-unjnupuanH-2-un}-2, 3-aurnapo-1H-nnppono[3,4-clnupnantH-1-oHa;
4-(amnHomeTnn)-6-(gumeTmnammHo)-2-{6-[5-(nponan-2-nn)-1H-1,2,3-tpnason-1-
unjnupuanH-2-un}-2,3-gurngpo-1H-nnppono[3,4-clnupnanH-1-oHa;
4-[(meTuUnamuHo)MeTun]-6-(nponax-2-un)-2-{6-[4-(nponaxH-2-nn)-4H-1,2, 4-tpnason-3-
unjnupuanH-2-un}-2,3-gurngpo-1H-nnppono[3,4-clnupuanH-1-oHa;
6-unknonponun-4-[(meTunammHo)metunn]-2-{6-[4-(nponan-2-un)-4H-1,2,4-tpnason-3-
unjnupuanH-2-un}-2,3-gurngpo-1H-nnppono[3,4-clnupuanH-1-oHa;
4-(amnHomeTun)-6-[(2R,4R)-2,4-gumetnnasetnguH-1-nnj-2-{6-[(4S)-4-meTun-2-okco-

1,3-0kcasonnauH-3-unjnupnaunH-2-un}-2, 3-aurngpo- 1H-nnppono[3,4-clnupuant-1-oHa;

28



6-yuknonponun-4-[(meTunammHo)MeTun]-2-{6-[(4S)-4-meTun-2-okco- 1,3-okcasonuaunH-3-
unjnupuanH-2-un}-2,3-gurngpo-1H-nnppono[3,4-clnupnanH-1-oHa;
4-(amnuHomeTnn)-6-(gnatunammHo)-2-{6-[4-(nponan-2-nn)-4H-1,2,4-Tpnason-3-
unjnupuanH-2-un}-2,3-aurngpo-1H-nnppono[3,4-clnupnanH-1-oHa;
4-(amvHomeTun)-2-{6-[(4S)-4-meTunn-2-okco-1,3-okcasonuamnH-3-un]nupunamnH-2-un}-6-
(nponan-2-nn)-2,3-gurngpo-1H-nuppono[3,4-clnnpnaunnH-1-oHa;
6-(anatnnamuHo)-4-[(meTunammHo)metnnl-2-{6-[4-(nponan-2-un)-4H-1,2,4-tpnason-3-
unjnupuanH-2-un}-2,3-gurngpo-1H-nnppono[3,4-clnupnanH-1-oHa;
4-(amnHomeTun)-6-(asetngnH-1-nn)-2-{6-[(4S)-4-metnn-2-okco-1,3-okcasonngunH-3-
unjnupuanH-2-un}-2,3-aurngpo-1H-nnppono[3,4-clnupnanH-1-oHa;
6-[(2R,5R)-2,5-aumetunnuponuanHun-1-unj-4-[(metnnammHo) metmn]-2-{6-[4-(nponaH-2-
un)-4H-1,2 4-tpunason-3-unjnupugnn-2-un}-2, 3-gurna po- 1TH-nnppono[3,4-clnmpnaunH-1-oHa;
4-(amnHomeTun)-6-(1-metTnnuymknonponun)-2-{6-[(4S)-4-meTtun-2-okco-1,3-
OKCasonMAUH-3-UnNNUpMAnH-2-nn}-2, 3-aurngpo-1H-nuppono[3,4-clnnpnamnH-1-oxa;
4-[(meTnamuHo)meTunnl-6-(1-metnnuymknonponun)-2-{6-[(4S)-4-meTnn-2-okco-1,3-
OKCasonUAUH-3-UnNNUpnAnH-2-nn}-2, 3-auringpo-1H-nnuppono[3,4-clnnpuamnH-1-oxa;
6-[aTun(meTun)amuHol-4-[(meTunammHo)meTun]-2-{6-[4-(nponaH-2-un)-4H-1,2,4-
Tpuason-3-nninupuanH-2-un}-2, 3-gurnapo-1H-nnppono[3,4-clnupnanH-1-oHa;
6-(gnmeTmnammHo)-2-{6-[(4R)-4-(dpTopmeTunn)-2-okco-1,3-okcasonnanH- 3-unjnmpuamnH-
2-nn}-4-[(meTnnamuHo)meTtunl-2,3-aurugpo-1H-nuppono[3,4-clnnpnanH- 1-oHa;
6-meTun-4-[(metTnnammHo)metun]-2-{6-[4-(nponaH-2-un)-4H-1,2,4-tpnason-3-
unjnupuanH-2-un}-2,3-aurngpo-1H-nnppono[3,4-clnupngnH-1-oHa;
6-(aumeTnamMmuHo)-4-[(meTnnammHo)MeTun]-2-[6-(4-nponun-4H-1,2,4-tpuason-3-
unnupnamnH-2-unl-2,3-aurnapo-1H-nuppono[3,4-clnpmanH-1-oHa;
4-[(meTunamuHo)meTun]-6-(1-metunumnknonponun)-2-{6-[4-(nponaH-2-un)-4H-1,2,4-
Tpuason-3-nnjnupuanH-2-un}-2, 3-aurngpo-1H-nnppono[3,4-clnupmnantH-1-oHa;
4-[(meTuUnamuHo)MeTun]-6-[metmnn(nponan-2-nn)ammHo]-2-{6-[4-(nponaH-2-un)-4H-1,2,4-
Tpuason-3-nninupuanH-2-un}-2, 3-gurngpo-1H-nnppono[3,4-clnupnanH-1-oHa;
2-{6-[(4R)-4-(gnpTopmeTin)-2-okco-1,3-okcasonuamH-3-unnnpuamnH-2-un}-6-
(ammeTunammHo)-4-[(meTunamumHo)meTun]-2, 3-aurng po-1H-nuppono[3,4-clnupnaunH-1-oHa;
B-TpeT-OyTun-4-[(MeTnnammHo)meTun]-2-{6-[4-(nponaH-2-un)-4H- 1,2, 4-tpnason-3-
unjnupuanH-2-un}-2,3-gurngpo-1H-nnppono[3,4-clnupnanH-1-oHa;
4-(amnHomeTun)-6-TpeT-6yTnn-2-{6-[(4S)-4-meTnn-2-okco-1,3-okcasonuamH-3-
unjnupuanH-2-un}-2,3-gurngpo-1H-nnppono[3,4-clnupuanH-1-oHa;
6-TpeT-6yTun-4-[(MeTnnammHo)metun]-2-{6-[(4S)-4-meTnn-2-okco-1,3-okcasonungnH-3-
unjnupuanH-2-un}-2,3-gurngpo-1H-nnppono[3,4-clnupuanH-1-oHa;
6-amuHo-4-[(meTnammHo) meTun]-2-{6-[4-(nponaH-2-un)-4H-1,2,4-tpnason-3-

unjnupuanH-2-un}-2,3-aurngpo-1H-nnppono[3,4-clnupnanH-1-oHa;
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6-TpeT-OyTun-4-[(MmeTnnammHo)meTun]-2-(6-{4-[(3¢)-1,1,1-TpucdhTopneHtaH-3-nnj-4H-
1,2,4-Tpnason-3-uninupnaunH-2-un)-2,3-aurngpo-1H-nupponol3,4-clnnpuamnH- 1-oHa;

4-[(meTuUnamuHo)meTun]-2-{6-[4-(nponax-2-nn)-4H-1,2,4-tpnason-3-unjnupmnaunH-2-nn}-
6-(TpudTopmeTnn)-2,3-agurnapo-1H-nuppono[3,4-clnmpnamnH-1-oxHa;

6-[(2R,45)-2,4-aumeTunasetuauH- 1-unj-4-[(meTnnamuHo) metun]-2-{6-[4-(nponax-2-mnn)-
4H-1,2,4-tpnason-3-unjnupnamnH-2-mn}-2, 3-aurngpo-1H-nnppono[3,4-clnupunaunH-1-oxHa;

unu ero hapmManeBTUHECKM NPUEMNEMYIO COMb.

B apyrom acnekte un3obpeTteHne npeaycmaTtpmBaeT COE€AMHEHWE, BbiOpaHHOe u3
rpynnbl, KOTOpPas COCTOUT U3 COEAMHEHUN, NpuBeLEHHbIX B Tabnuye 1, Bknovaowme MNpumepsi
1 n 53 BKNOUYUTENBHO, UNN UX (hapmaueBTUYECKM NpuemMnemMble conn. B gpyrom acnekrte
n3obpeTeHne npegycmaTpuBacT COeaMHEHue, BblIbpaHHOE W3 rpynnbl, KOTOpas COCTOUT U3
COE€AVHEHUN, MPOUMMOCTPMPOBAHHbLIX B Npumepax 1-53 B HacTosiem [LOKYMEHTE, uUnu ux
hapmaueBTMyeCkM npuemnemblx conen. B gpyrom acnekte nsobpeTeHue kacaeTca Kakoro-
nnbo OAHOro UMM HECKONbKUX COSAMHEHWUN, NPUBEAEHHbBIX B HACTOSLLEM LOKYMEHTE, UM KX
hapmayeBTMYECKM NPUEMINEMbIX CONEN.

CoeguHeHua cornacHo nsobpeteHnto 6binn oNTUMU3MPOBAHHBLIMU ANSA CENEKTUBHOCTHU
npotns HPK1-knHasb.l.

"®apmayeBTnyeckas KoMnosmuua" OTHOCUTCS K CMECH W3 OAHOM0 WM HECKOSbKUX
CO€AVHEHUN, OMUCaHHbIX B MPEACTaBMNEHHOM [OKYMEHTE, unu ero dapmMayeBTUYeckm
npuemMnemMon conu, conbBara, rmapara unym NpornekapcTsa kak akTUBHOMO MHrpeaueHTa u, no
MEHbLUEN Mepe, ofHOro dapmMaueBTUYECKU MPUEMNEeMOro HOCUTENa WNnnM akcuunueHta. B
HEKOTOPbIX BapuaHTax OCYLLECTBIEHUA papMaueBThyeckas KOMMNO3MUMA COAEPXUT ABa Unu
B6onee papmayeBTUYECKM NpUEMMNEMbIX HOCUTENEen W / unu 3kcuyunueHtoB. B apyrmnx
BapuaHTax ocylLiecTBneHns dapmMayesTnyeckas KOMNo3uuusa AOMOMHUTENbHO COAEPXUT, MO
KpanHen mepe, OAMH AOMONHUTENbHbLIA NPOTUBOPAKOBbLIN TEPaNeBTUYECKUIN areHT.

B Apyrom BapuaHTe OCyLLeCTBIeHus nsobpeTtenHune npeaycmarpusaeT
hapmayeBTMYECKYO KOMMO3ULMIO, COAEPKaLLYIO COeAUHEHNE O4HON U3 POPMYI, ONUCaHHBIX B
HacTosALWeM AOKYMEHTE, UNN ero papmaneBTUYECKN NPUemMnemMyto Conb, 1 apmaueBTUyYeCKn
npueMnemMbIi  HOCUTENb WNN  3KCUMNMEHT. B  HEeKOoTopbIX BapuaHTax OCyLECTBNEHUS,
hapmaueBTMyeCcKkas KOMNO3NLUNS coaeput asa unu 6onee dapmaueBTUYECKU NPUEMNIEMbIX
HocuTenens v/ unu akcymnueHTa.

B  HekoTOpbIX BapumaHTax OCYLIEeCTBNEHUA dapmayeBTnyeckass  KoMMNo3nyms
AOMOMHUTENbHO COAEPXUT, MO KparvHEeW Mepe, OAHO AOMOMHUTENbHOE MNPOTUBOPAKOBOE
TepaneBTMYECKOEe CPEeACTBO UNKU NannuatMBHOE CPeACTBO. B HEKOTOPbIX TakMx BapuaHTax
OCYLLECTBIEHMS, MO MEHbLUEA MeEpe, OAWH AOMONMHUTENLHLIM areHT npeacTaBnseT coboun
NPOTMBOPAKOBbLIA TEPaneBTUYECKUA areHT, Kak OMnUCbIBAeTCA HWKe. B HeKoTopbIX Takux
BapuaHTax ocywlecTtsneHus komOuHaums obecneumBaeT agavTMBHbIN, Gonblle aaauTMBHOMO

U CUHEPreTUYECKN NPOTUBOPAKOBbLIN 3G EKT.
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B oaHOM BapuaHTe ocyLlecTBneHus, n3obpeTeHne npegycmaTtpmeaeT cnocob neveHus
aHOMAarbHOro KMETOYHOro pocta y cybbekTa, KOTOPbIA HYXLAETCH B 3TOM, KOTOPbIA BKMOYaET
BBeJeHne cybbekTy TepaneBTUYeckn IPQPEKTUBHOrO KONMMYECTBA COEAUHEHWUS COrnacHo
n306peTEHNIO, NN ero apmaLeBTUHECKN MPUEMIEMON COMNM.

B Apyrom BapuaHTe ocyLlecTBrneHus, ndobpeteHme npegycmarpmsaeTt cnocob neyeHus
aHOMarbHOro KNEeTOYHOro pocta y CybbekTa, KOTOPbIA HYXXAAeTCs B 3TOM, KOTOPbIW BKMOYaeT
BBEAEHME CYOBLEKTY KONMMYecTBa COEAMHEHUS  COrnacHo  U300peTeHuto, wunm  ero
hapmayeBTMYECKM MNPUEMIIEMON COMU, B COYETAHUN C KONMUYECTBOM AOMOMHUTENbHOrO
TepaneBTMYECKOro areHTa (Hanpumep, NpOTMBOPaKOBOro TEPaNeBTUYECKOrO areHTa), KoTopble
BMECTE B CyMME SBMAOTCA IPPEKTUBHLIMU B NEYEHUM YKA3aHHOMO aHOManbHOro pocTa
KNeToK.

B uactbix BapmaHTax oOcCyLecTBneHuss cnocoboB, NPEefYCMOTPEHHbIX B HAaCTOSALLEM
AOKYMEHTE, aHOMarsbHbIA KNETOYHbIM POCT npeacTasnset cobon pak. CoeanHeHns CornacHo
N300PETEHNO MOryT BBOAMUTBLCA KaK CaMOCTOATENbHbIE areHTbl, UMW MOryT BBOAUTLCA B
COYETaHMM C APYTMMW  MPOTMBOPAKOBBIMA TEpPaneBTUYECKUMW areHTamu, B 4aCTHOCTU
CTaHAapTHbIMU Nie4YeBHbIMM areHTamm, KOTOPbIE COOTBETCTBYIOT KOHKPETHOMY BUAY paka.

B HekoTOpbIX BapumaHTax OCyLIeCTBNEHUd, crnocobbl, KoTopble nepeabavarTbCs, B
pesynbtarte npuMBOAAT K OAHOMY WM  HECKONbKUM K3  cregyrwmx addekros: (1)
MHrMBUpoBaHMe nponudepaymn pakoBbIxX KNeTok; (2) nHrmbnposaHne NHBa3MBHOCTM PaKOBbIX
kneTok; (3) MHAyuMpoOBaHMe anonTo3a pakoBbIX KNeTokK; (4) MHrIMBupoBaHNe MeTacTasnpoBaHus
pPakoBbIX KNeTOK; (5) nHrnbmnposaHme aHrmoreHesa, (6) ycuneHme T-KneTO4YHbIX OTBETOB; unun (7)
NOBbILLEHNE NPOTUBOOMNYXONEBON aKTUBHOCTMN.

B apyrom acnekte, n3obpeTeHne npegycmaTpuBaeT Crnocob neyYeHust pacCcTponCTBa,
ONoOCPeACcCTBOBAHHOIO akTMBHOCTBHIO HPK1-knHasbl, y cyObekTa, Takoro Kak onpeaeneHHble Buabl
paka, KOTOpbIA BKIOMAET BBEAEHME CYOBbEKTY COeAVHEHWUs COrnacHO WN300PEeTEeHutd, Unu ero
hapmayeBTMYECKN NPUEMIIEMON COMM B KONMMYECTBE, KOTOPOE SABMSETCS 3(PPEKTUBHbIM NS
NeYeHns yka3aHHOro paccTpomncTea.

Ecnn He ykasbiBaeTcs MHOE, BCE CCbIfIkM B HACTOALEM LOKYMEHTE Ha COeAMHEHUS
COrnacHoO M300pPETEHMIO, BKMNIOYAKOT CChIMKU Ha COMnuW, ConbBaThl, rMAPaThbl U UX KOMMMEKChI, a
TakKkKe Ha ComnbBaTbl, MMAPATbI N KOMMMNEKChI UX CONMEN, BKNOYas nonumopdbl, CTEPEOon3oMepbI
N UX N3OTOMHO MEYEHbIE BapUaHTbI.

CoegnHeHua  cornacHo  u3obpeTeHuio  MOryT  cyujectBoBatb B doopme
hapmayeBTMYECKM NPUEMIIEMbIX COMEN, TaKMX Kak, Hanpumep, KUCNOTHO-aaAUTUBHbBIE COMU U
OCHOBHble  aAAWTUBHO-CONEBbIE  COEAMHEHWs OAHOM U3  POPMyn, YKasaHHbIX B
npeacTaBneHHoOM AokymMeHTe. Kak ucnonb3yeTca B HacToswem AOKYMEHTEe, TEpPMUH
"chapmayeBTMYECKN npuemremMasl Conb" OTHOCUTCA K TeM CONaAM, KOTOpble XpaHsAT
ovonornyeckyto  3a(PMEKTUBHOCTL U CBOWCTBA  BLIXOAHOIO  coeauHeHusi.  dpasa

"hapmayesTnyeckn npuemnemas(ble) conb(Conu)’, Kak WUCNOMb3YyeTCcad B  HacToALeM
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AOKYMEHTE, €CIN He YKa3aHO WHOE, BKIMOYAET COMN KUCITOTHBIX MM OCHOBHbIX FPynn, KOTopble
MOTYT NPUCYTCTBOBAaTb B COEAMHEHNSX POPMYI, PACKPbITbIX B HACTOSALLEM AOKYMEHTE.

Hanpumep, OCHOBHble MO CBOEW nNpUPOAE COEAUHEHWUS COrnacHo u3obpeTeHuto
ABNAOTCA CNOCOOHBbIMW 0OPa30BbIBATL Pa3fMyHbie CONU C PasfMYHbIMU HEOPraHNUYECKUMU U
OpraHNyecKMMmn KucnotTamm. XoTa Takme conu AO0MmMKHbI ObITb hapmMaleBTUYeCKn npuemMnemMbiMum
ANA BBEAEHUS XMBOTHBLIM, Ha NPaKTUKE YacTo XenaTenbHo cHavyana BblAENUTb COeAUHEHME NO
HacTosWwemMy N300PETEHNIO N3 PEAKLMOHHOM CMECH, kak hapMaueBTUYECKN HEMNpPUEMMNEMYHO
COfMb, W NOTOM MNPOCTO MNpPEeBpaTuUTb MNOCMEAHIO obpaTHO B coeauHeHne CBOBOAHOro
OCHOBaHuWs nytem o6paboTkn LENOYHbIM peareHTOM, 1 BNOCNeACTBUN NpeBpaTuTb nocnegHee
cBobOAHOE OCHOBaHME B apMaueBTUHECKN MPUEMIIEMYID KUCIOTHO-aa4UTMBHYIO COnb.
KMCnoTHO-aaANTMBHBIE COMM OCHOBHbLIX COEAMHEHUA MO HacToAWEMY M300peTeHunto MoryT
BbITb Nony4eHbl 06paboTKON OCHOBHOrO COEAMHEHWUSA MO CYTWM 3KBMUBANEHTHBIM KONMYECTBOM
BbIOpaHHON MUHEPAaNbHOW UMM OPraHNYEeCKON KACNOTbl B BOAHOW cpeae pacTBOPUTENS UMK B
COOTBETCTBYIOLLEM OpPraHW4YeCKOM pacTBOpUTENe, TakoM Kak MeTaHon wnu 3atadHon. [lpu
nUcnapeHnn pacTBoOpUTENS NOMNy4YaroT Kenaemyrlo TBEPAY conb. XKenaemas KMCnoTHas Conb
MOXeT Takke OblTb OCaKAEHHbLIN M3 pacTBopa CBOOOLHOMO OCHOBaHUSI B OPraHUYECKOM
pacTtsopuTene, Aob6aBmB K pacTBOPY COOTBETCTBYIOLLYIO MUHEpPanbHYH WM OpPraHnu4eckyro
KUCNOTY.

Knucnotbl, KOTOpble MOryT WCMONb30BaTbCA ANA MNOMyYeHUa dapmaueBTUYECKU
NpUeMnemMbIX KUCNOTHO-aaAUTUBHbBIX CONEN Takmx OCHOBHbIX COEAUHEHUIN, KOTOpble 00pa3yloT
HETOKCUYHbIE  KUCIMOTHO-aaAWUTUBHbIE COMW, TO €CTb COmneun, KOTopble coaepxar
dhapmakonormyeckn npuemnemMble aHWOHbI, Takue Kak rmapoxnopuiHble, ruapobpomMuaHble,
rmaponognaHble, HUTpaTHble, CcynbdaTHble, OucynbdartHble, QocdaTHble, KUCMNOTHbIE
dhocaTHble, N3OHUKOTUHATHbIE, aleTaTHble, NakTaTHble, canuuyunaTtHble, UATPaTHbIe, KUCNble
UuTpartHble, TapTpaTHble, MNaHTOTEHaTHble, OuTapTpaTHble, ackopbaTHble, CyKUMHaTHbIE,
ManeaTHble, FeHTU3MHaTHble, (yMapaTHble, [MIOKOHATHbIE, [MIOKYPOHATHbIE, CcaxapaTHble,
dopmmnatHble, OeH3oaTHble, rnyTamaTHble, MeTaHCyNb(MOHAaTHbIE, 3TaHCyNb(OHATHbIE,
6eH3oncynbdOHaTHbIe, N-TONYONnCcynboOHaTHbIE U namoaTtHble [To ecTb 1,1'mMeTuneHbuc(2
rMAPOKCK-3-HadhToaTHbIE)] COnu.

MNpumepbl COMen BKMOYaKT, HO He OrpaHuYMBasacChb 3TWMM, auerar, akpwnar,
B6eH3oncynbdoHar, 6eH3oat (Takme kak xnopobeHsoar, meTunbeHsoaT, AUMHUTPOBEH3oar,
rmapokcnbeHsoatr n meTtokcmbeHsoar), OukapboHar, Oucynbdar, Oucynbdut, OuTapTpar,
Gopar, 6pomung, OyTuH-1,4-guoat, sgetar Kanbuus, kamsunar, kapboHaTt, xnopui, kanpoar,
Kanpunart, knaeynaHaTt, uutpaT, raekaHoar, Aurngpoxnopui, aurngporeHdocdar, sgerar,
34MUCnAaT, acTonaT, 33unar, 3TUNCykuuHat, dopmmar, dymapar, rniyenTar, [rfoKoHar,
rnioTamar, rfvMKONAT, rNuKonunapcaHunar, rnukonartynar, rentaHoar, rekcuH-1,6-guoar,
rekcunpesopuuHar, rugpabamuH, rugpobpomug, ruapoxrnopug, y-ruapokcubytupar, 1Moaua,

n3o6yTUpaT, U30TUOHAT, NakTaT, nakrobuoHar, naypar, manart, manear, ManoHar, MaHgenar,
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mesunar, Mmetadocar, MeTaHcynboHaT, MeTuncynedar, MoHorngpodocdar, Mykart,
Hancunar, HadpTaneH-1-cynbdoHar, HadTaneH-2-cynbdoHaT, HATPAaT, onear, okcanart, namoar
(asmboHaT), nanbmuTaT, naHToTeHaT, eHunnaueTar, QeHunbytmpar, ¢EeHMNINPONUOoHar,
dTanat, dpocdat / guocdar, nonuranakTypoHar, nponaHcynedoHaT, NPonNuoHarT, nponuonar,
nupodpocat, nupocynbdar, canuymnar, creapar, cybauerar, cybepar, cykyuHar, cynbdar,
cynbdoHar, cynbuT, TaHHAT, TApTpaT, Teoknar, To3unart, TPU3ITNoANS, 1 Banepar.

NnnocTpatMBHbie NpUMEpPbl NPUEMIMEMbIX COMEN BKNOYaKT OpraHu4eckue Cconw,
MONyYEeHHbIE U3 aMUHOKMUCIOT, TaKMUX KakK rMUUMH N aprMHUH, aMmMmaka, NepBUYHbIX, BTOPUYHbIX
N TPETUYHBIX aMMHOB U LUKITMHYECKMX aMUHOB, TaKMX Kak nunepuanH, MoponnH n nunepasuH,
N HEOpPraHn4eckme conu, NoNyYeHHbIE U3 HaTPUS, KanbLMs, Kanus, MarHus, mapraHuya, xxenesa,
MEAW, UMHKA, antoMUHUSA N NUTKS.

CoenunHeHus cornacHo U3oBpeTeHunto, KOTOPLIE BKITHOHAKT OCHOBHOW KOMMOHEHT, TakoW
Kak amuHorpynna, moryt obpasoBbiBaTb papmauyeBTUYECKM MPUEMMEMbIE COMU C PasHbIMU
aMWUHOKMCNOTaMM, KPOME YKa3aHHbIX BbiLLE KUCHOT.

Te coeauHeHMs coOrnacHo MW300pETEHUIO, KOTOPblE WMEIOT KWUCMOTHYKO MNpupoay,
ABNAOTCA CNOCOOHbIMM 06pa3oBbIBaTb OCHOBHbIE COMM C PasNUYHbIMU PapMaKkonornyecku
npueMnemMbIMn katnoHamu. MNMprMepbl Takux CONen BKNIOYAOT COMNWU LENOYHbIX METANOoB UK
LLIeNOYHO-3EMENbHBIX METanmoB, B YacCTHOCTU CONW HaTpua M kanus. Bce paHHble conu
nony4arT obenpuHaTbIMKM cnocobamn. XMMNYeckne OCHOBaHUA, KOTOPbIE UCMOMb3YyTCA B
KayecTBe peareHTOB ANdA MNONydYeHus papmaueBTUYeCcKn NpUemMnemMbiX OCHOBHbIX COMen no
HacTodawemMy n30b6peTeHunIo, ABNAIOTCA TEMU, KOTOPble 06Pa3yroT HETOKCUYHbIE OCHOBHbIE COMKU
C KUCMOTHbIMWU COEAVHEHWEMbl B NPeACTaBNEeHHOM [OKyMeHTe. [aHHble conu moryT ObiTb
nony4eHbl NoObIM NpueMnemMbiM cnocobom, Hanpumep, ob6paboTkon CBOOGOAHOW KMCMOThI
HEOpraHM4YeCckMM MM OPraHUYECKUM OCHOBaHWEM, TakMM Kak aMuH (NEPBUYHbLIA, BTOPUYHbIN
UNU TPETMYHBIW), TUAPOKCUA LUENOYHOro MeTanna WM UAPOKCUA  LLENOYHO-3EeMENbHbIX
MeTannoB M Tomy nogobHoe. [daHHble conn Takke MOryT ObiTb nony4vyeHbl oBpaboTkown
COOTBETCTBYHOLUMX KMCMOTHbIX COEAMHEHUA BOAHbIM PacTBOPOM, SIKUA COLEPXUT Kenaemble
hapmakonormyeckn npuemMnemble KaTuOHbl, MU MOTOM UCNapeHMeM MOfyYEeHHOro pacTeopa
AOCyXa, XenaTenbHO MPU MOHMXEHHOM AaBneHMn. B kadecTBe anbTepHaTMBbl, OHU Takke
MOryT ObITb MNOMyYEeHbl CMELUMBAHWEM HUBLIMX arnkaHOMNbHbIX PAaCTBOPOB  KUCMOTHbIX
COEAVHEHUN W >XEenaemoro ankokcmuia LenoyHoro meTanna BMeCTe, U MOTOM UCNapeHMEM
MOMNy4YEHHOro pacTeopa AoCyxa TaK e, kak U paHblie. B oboux cnyyaax npeumyLiecTBeHHO
NMPUMEHSIIOT CTEXMOMETPUYECKUE KONNYECTBA peareHToB ANS TOro, Ytobbl obecneynTb NONHOTY
peakuyMm u MakCuMaribHbIW BbIXOA, XXenaemoro KOHEYHOro NPoayKTa.

XnMnyeckme OCHOBaHUS, KOTOPbIE MOMYT UCMOMb30BATLCA B Ka4eCTBE peareHToB AnS
nonyvyeHns apmaueBTUYECKU TMPUEMMNEMbIX OCHOBHbIX CONle COeAUHEHUA COornacHo
N300pETEHNIO, KOTOPblE UMEIOT KUCMOTHYIO Mpupody, SABMSIOTCA TemMu, KOTopble obpasyloT

HETOKCUYHbIE COMN OCHOBAHUM C TakKUMWN COEAUHEHUAMMN. Takne HETOKCUYHbLIE OCHOBHbIE COMU
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BKIIOYAIOT, HO HE OrpaHuMYMBasiCb UMW, COMMW, MONyYEHHbIE U3 TakMX papmMakonorm4yecku
NpUemMnemMbIX KaTWUOHOB, TakMe Kak aaaUTUBHbIE COMW KaTMOHOB LUEMOYHbLIX METannoB
(Hanpumep, Kanus 1 HaTpPUs) U KaTUOHOB LLIENOYHO-3EMENbHBIX METANIOB (HanNpuMep, Kanbyus
W MarHus)), aMMOHWSI WM BOAOPacTBOPUMOrO amuHa, Takme kak N-MeTunrniokaMmuH
(MernioMuH), M HU3WMN ankaHONaMMOHWA W ApyrMe OCHOBHbIE COMM hapmMaueBTU4ECKU
npvemMnemMbIX OpraHM4eCckux aMmmHoB.

Tawke moryT o00pasoBbiBaTbCs MOMYCOMNMM  KUCMOT M OCHOBaHWWA, Hanpumep,
remMmmcynbdaTtHble U reMmmKanbLueBbIe COMu.

Ona o63opa npuemnembix conen cmotpute Handbook of Pharmaceutical Salts:
Properties, Selection, and Use by Stahl and Wermuth (Wiley-VCH, 2002). Cnoco6bl nony4eHus
hapmMmaueBTUHECKM NPUEMIIEMbIX COMEN COEAMHEHUA COMMacHO M300PETEHUID SBNSAKOTCS
M3BECTHbIMM CNeUManucTy B gaHHon obnacrtu.

Conn no Hacrosiwemy wun3obpeTeHuto MoryT ObiTb MNOMNyYeHbl B COOTBETCTBUM CO
cnocobamu, U3BECTHbIMM cneymnanicTam B gaHHon obnactu. dapmaueBTUyeckn npuemnemas
COMNMb COEAMHEHUI COrnMacHoO U300peTEHMIO MOXET ObITb NErko monyyYeHa nyTem CMeLUMBaHus
BMECTE PacTBOPOB COEAMHEHUS U KENaeMOW KUCMOTbl UMM OCHOBaHWS,, €Crn 3TO YMECTHO.
Conb MOXeT BbiNagaTb B OCaAOK U3 pacteopa un cobupartbca punbTpaumen unm MoxeT ObiTb
BblAeneHa nyTem ucnapexus pacrsopurens. CTeneHb MOHU3aLMN CONU MOXKET BapbUpOBaTbCH
OT NOMHOCTbIO NOHU30BAHOW A0 NOYTU HEVMOHM3OBAHOWN.

KesanuduyumposaHHoMy crneymanucty B AaHHoOW obnactm Oyaer MOHATHO, 4TO
COEANHEHUsT CcornacHo wusobpeTteHuio B Buae CBOOOLHOrO OCHOBaHWS, KOTOPbIE WMEKT
OCHOBHYIO PYHKLMOHANbLHOCTb, MOryT ObiTb Npeobpa3oBaHbl B KUCMOTHbIE aaAUTMBHbIE COMU
nytem o6paboTkMm CTEXMOMETPUYECKUM U3ObITKOM COOTBETCTBYIOLIEN KACNOTbl. KUCNOTHbIE
aAAVTUBHBIE CONMU COEAMHEHU cornacHo u3obpeTeHnto moryT ObiTb CHOBa npeBpalleHbl B
COOTBETCTBYIOLME CBODOAHbLIE OCHOBaHMA NyTeM 0BpaboTkM CTEXMOMETPUYECKUM U3OLITKOM
NPMEeMNEMOro OCHOBaHUS, TAKOroO Kak Kanvs kapOoHaT Unun HaTpust TapPoKCUg, Kak Nnpasuno, B
MPUCYTCTBMM BOAHOIO pacTBOPUTENSs, U Npu TemnepaTtype oT npumepHo 0 °C fo npumepHo
100 °C. CBoboaHO-OCHOBHasa opma MOXET ObiTb BblgeneHa, MCNonb3ya TPagUUMOHHbIE
cnocobbl, TakMe Kak 3KCTPaKUMs opraHuMdeckum pactsoputenem. K ToMmy ke, KMCMOTHbIe
apAUTUBHBIE COMM COEAUHEHWM COrnMacHO M30BOPETEHMIO MOryT B3aumonpeobpasoBbiBaTh,
Nonb3ysiCb NpeumyLiecTsamn B guddepeHuymanbHbiX pacTBOPUMOCTSIX CONEN, NETY4EeCTU Unm
KMCMOTHOCTWN KUCMNOT, UN nyTemM o6paboTku COOTBETCTBEHHO 3arpy>EHHOW MOHHO-OOMEHHOW
cmornon. Hanpumep, obMeH MOXET HaxOWUTbCA MNOA BNUSIHUEM peakuun CONMn COeAMHEHUN
COrMNacHO N300PETEHMIO C HE3HAUYUTENbHLIM CTEXMOMETPUYECKMM U3OLITKOM KMCMNOTbI ¢ Bonee
HM3KMM pK, HEXENW Yy KMCMOTHOrO KOMMOHEHTa BbIXoasLWen conu. [JaHHoe npeobpasoBaHue,
KaK npaBuIo, OCYLECTBNSIOT Npu Temneparype ot npumepHo 0 °C Ao TemnepaTtypbl KUNEHUS

pacTBOpUTENS, KOTOPbLIA UCNOMb3YIOT B KavecTtBe cpeabl ansa crnocoba. ogobHble obmeHbI
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ABNAIOTCA  BO3MOXHbIMW C  OCHOBHbIMW  aAAUTMBHBIMW  COMSIMM, Kak npasuno, ¢
nocpegHNYecTBOM PopMbl CBOOOLHOrO OCHOBAHMS.

CoepnHeHua cornacHo M3obpeTeHnIo MOryT CyLLeCcTBOBaTb, Kak B HECONbBaTOBaHHOW,
Tak M conbBaTtupoBaHHou dopmax. Korga pactBoputens WNM BOAaA ABMAIOTCA MNPOYHO
CBA3aHHbIMW, KOMMMeKC OyAeT UMETb XOPOLLO OMNPeAEneHHY0 CTEXMOMETPUIO, HE3aBUCUMYIO
OT BnaxHocTun. Koraa, ogHako, pacTBopuTenb UNu Boga ABNSAOTCA Cnabo CBA3a@HHbIMU Kak B
KaHanbHbIX CONMbBaTax W FMrPOCKOMUYHbIX COEAUHEHUSIX, CoAepKaHne BOAbl / pacTBOpUTENS
OyaeT 3aBUCETb OT BMaXHOCTU U YCNOBMK CyLIKW. B Taknx crnydyasx, He ctexmomeTpusa byaet
HOopMmOW. TepmuH "combBaTt' WCAPONb3YIOT B HACTOALEM JOKYMEHTe, 4ToObl onucaTtb
MOIEKYNAPHBIA KOMMIEKC, KOTOPbIN COAEPXKUT COEAUHEHME COrnacHO M30OPETEHUIO U O4HY
unu 6onee monekyn apmaueBTUYECKU MPUEMMEMOro pacTBOPUTENS, Hanpumep, 3TaHona.
TepmuH "rmapat” UCNponb3yloT, Korga pacteoputenem siBnsetca soga. dapmaueBTUHecKn
npueMnemble COMbBaTbl COMMAacHO U30OPETEHUIO BKNIOYAKOT rmapaTtbl U COnMbBaThbl, NPU 3TOM
pacTBOpUTENb KpUCTannm3auyum MOXeT ObiTb U3OTOMHO 3amelleHHbIMKW, Hanpumep, DO, de-
aueToH, de-AMCO.

Kpome TOro, BKMOYEHHbIMU B npegernbl obbema n3obpeTeHna SBNATCA KOMMMEKCHI,
Takue Kak Xxenarbl, KOMMMNEKCbl BKNOYAIOT NIEKAPCTBEHHOE CPEACTBO-XO358UH, rae, B OTAnYne ot
YKa3aHHbIX Bbllle COMNbBATOB, NEKapCTBEHHOE CPEACTBO WM XO3AWH MPUCYTCTBYIOT B
CTEXMOMETPUYECKMX UMN HECTEXMOMETPUYECKUX Konuyectsax. Kpome TOoro, BKMOYEHHbIMU
ABNAOTCA KOMMMEKChbl NEeKapCTBEHHOrO0 CpeAacTBa, KOTopble coaepxart fnsa wunu 6Honee
OpraHnyeckmx W / WNU  HEOPraHM4yeckMx KOMMOHEHTOB, KOTopble MOryT ObiTb B
CTEXMOMETPUYECKMX WMU HECTEXMOMETPUYECKUX Konuyectsax. [lonyyeHHble B pesynbrare
KOMMNNEKCbl MOryT ObITb MOHU30BaHUMbI, YACTUYHO NOHU3OBAHMMbI UMW HEVNOHN3OBAHUMbI. NS
o63opa Takux komnnekcos, cmotpute J. Pharm. Sci, 1975, 64 (8): 1269-1288, Haleblian
(August 1975), packpbITUe KOTOPOro BKMOYEHO B AaHHbLIA AOKYMEHT B KayeCTBE CCbINKA B
nonHom obveme.

N3o6peTeHne, Kpome TOro, KacaeTcs MpofekapcTB COEAVHEHUA  dopmyn,
NPEeAYCMOTPEHHbBIX B HACTOALLEM AOKYMEHTE. Takum obpasom, onpeaeneHHble Npon3BOAHbIE
COEAUHEHUN COrnacHo M300pPETEHMIO, KOTOPbIE MOTYT MMETb HeOOMbLIY UM He UMETb
hapmakonorm4eckon akTMBHOCTM CaMu, MOTYT, KOrga X BBOAST MauyMeHTy, npespawatbCs B
COEAVHEHUS COrnacHo W30OpPETEHUIO, Hanpumep, NyTEM TMAPONMUTMYECKOrO pacLUenneHuns.
Takve npou3BoAHbIE HasbiBawTCA '"nponekapcrtsamun”. JononHUTENbHas WHGopmauMsa no
NPUMEHEHMIO NponekapcTe MoxeT BbITb HangeHa B "Pro-drugs as Novel Delivery Systems, Vol.
14 ACS Symposium Series (T. Higuchi and W. Stella) n "Bioreversible Carriers in Drug Design",
Pergamon Press, 1987 (ed. EB Roche, American Pharmaceutical Association), packpbiTne
KOTOPbIX BKIMOYEHHbI B 4@HHbIA JOKYMEHT B KQ4€CTBE CCbIfIKM B MOMHOM OObeme.

MponekapcTBa cornacHo N3oOpeTEeHNo MOryT, HaNnpuUmMep, nonyyaTb NyTem 3ameLleHns

COOTBETCTBYIOLUMX  (PYHKLMOHANbHOCTEN, MPUCYTCTBYIOLMX B  COEAUHEHUSIX  COrnacHo
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n3obpeTeHnto, Ha onpegeneHHble  parMeHTbl, W3BECTHble  KBaNUPUUUPOBAHHOMY
cneynanucty B AaHHOW obnacTn M3 YPOBHA TEXHMKU Kak "nMpo-thparMeHTbl" Kak OnucaHo,
Hanpumep, B "Design of Prodrugs" H Bundgaard (Elsevier, 1985), packpbiTue KOTOpPOro
ABNAETCA BKIMOYEHHbIM B Aa@HHbIA JOKYMEHT B KA4YE€CTBE CCbINKN B NONTHOM oObeMme.

HekoTopble orpaHuumMsalolme npuMepbl MNPONeKapcTB COrMacHo U300peTeHuto
BKIMHOYAIOT:

() korga coeaguHeHne coaepXuT PyHKLUMOHaNbHOCTb kapboHoBon kmucnoTtbl (-COOH),
ero CroXxHoro acpmpa, Hanpumep, 3ameLleHne sogopoaa Ha (C4-Cg)ankun,

(i) korga coeaMHEHne CoaepXUT CnMpPToBYD yHKUMOHanbHocTb (-OH), ero npocton
acump, Hanpumep, 3amelyeHune sogopoaa Ha (Ci-Cg)ankaHounokcumeTun; n Ha pochopHyro
NPOCTO3UPHYIO Fpynny; n

(i) Koraa coeguHeHne coaepxmT NePBUYHYIO unm BTOPUYHYIO
amuHodyHkymoHanbHocTb (-NH, unmn -NHR, rae R # H), ero amna, Hanpumep, 3amelleHue
OAHOro nnn obomx BoAOPOAOB Ha Npuemrnemo metabonmyeckn nabunbHyo rpynny, Taky Kak
amng, kapbamat, moveBuHa, pocchoHaT, cynbdoHaT 1 ToMy nogobHoe.

JononHuTenbHble NpUMMEpPbl 3aMeLLEHUs pynn B COOTBETCTBUM C YKA3aHHbIMW BbiLLE
npyuMmepaMmn 1 npumepamn Apyrux TUNOB MPONekapcTs MOryT ObiTb HaWAEHbl B YyKa3aHHbIX
BbILLUE CCbINKaM.

B KOHUe KOHUOB, onpeAeneHHble COEAUHEHUS COrMacHO W300PETEHU0 MOryT camu
AENCTBOBAaTL B KAYECTBE NPOrekapcTsa ApYrx COeANHEHNI COrMacHO N300PETEHMIO.

Kpome TOro, BKMIOYEHHbIMU B npefensl obbema nsobpeTeHns asnaTca MeTabonuThbl
coeAVHEeHUn nNo opmynam, OrMUCaHHbIMW B HACTOALLEM AOKYMEHTE, TO €CTb, COeAUHEHUSMMU,
KOTOpble 06pa3sytoTcs in vivo Npyn BBEAESHUN NEKAPCTBEHHOIO CpeacTBa.

CoeguHeHua opmyn, nNPefyCMOTPEHHbIX B HaCTOALWEM AOKYMEHTE, MOryT UMETb
acMMMETPUYHbIE aToMbl yrnepoga. Yrnepoa-yrnepogHble CBA3WM COEAVHEHUM COrnacHo
n300peTeHnto MoryT ObiTb M30OpaXkeHbl B HacCTOSILLEM [AOKYMEHTE, MPUMEHSAS CrMOLUHYHO
AUHNIO (——), CMMOLIHON KNWH ( —=") iy nyHKTUPHBLIA K ("IN MpumeHeHne
CMMOLWHOW NMHUKN ANSA N300paKeHUa CBA3EN C aCUMMETPUYHbIMK aToOMamu yrnepoga Umeet
LUenbio mnokasatb, 4YTO BCE BO3MOXHblE CTEpPeoM3oMepbl (Hanpumep, cneyndudeckme
3HaHTUOMEPLI, paueMnyeckme CMecu K MnpoyYee) Npu TakoM artoMe yrnepoja SBNATCA
BKMIOYEHHbIMU. [TPUMEHEHUA WMNN CAMOLIHOTO WM MYHKTUPHOrO KIWHA ANA n300padkeHus
CBSAI3E C aCUMMETPUYHBbIMK atoMamMn yrrnepoga MMEET Lenbiko Mnokasatb, YTO BKIHOYEHHbIM
ABNAETCA TONbKO MOKasaHHbI cTepeonsomep. CyLeCTBYET BO3MOXHOCTb, YTO COEAMHEHUS
cornacHo n3obpeTeHno MOryT cogepxartb bonee ogHOro acCMMMETPUYHOro atoma yrnepoaa. B
AaAHHbIX COEAWHEHWSX, MPUMEHEHME CMMOWHON §NMHUM Ana  M3obpaKeHuss CBA3EN C
acCYMMETPUYHBIMM aToMamMn yrrnepoaa MMeET Lenbio NoKasarb, YTO BKIHOYEHHbIMU SBMNAOTCA
BCE BO3MOXHblE CTEPEOU3OMEPLI, KOTOPbIE MMEIOTCA B BUAY. Hanpumep, ecnu He yCTaHOBMNEHO

MHOEe, MMeeTCA B BUaYy, YTO CoOeaNHEHNA COornacHo I/I306peTeHI/II'O MOryT CywlectBoBaTb B BUAEe
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3HaHTUOMEPOB W AWACTEepeoMepoB WNU B Buae pauematoB U KX cmecu. [pumeHeHuns
CMMOLWHOW NMHUKU ANS M306paXeHns CBA3EW C OAHMM MU Bonee acMMMETPUYHBIMKU aToMamMu
yrnepoja B COeAUHEHNE COrnacHo M300peTEeHMIO, N MPUMEHEHME CMMOLLHOMO UMW MYHKTUPHOTIO
KnuHa Ans n300padkeHus CBA3EeNn C APYrMMW  aCMMMETPUYHBIMW  aTtoMmamu  yrnepoja B
COEeAMHEHUN NMEET Lienbio NoKasarb, YTO NPUCYTCTBYET CMECh ANACTEPEOMEPOB.

CoeauvHeHnsa cornacHo M300pETEeHUIO, KOTOpble MMEKOT XuparnbHble LEHTPbl, MOryT
CylwjecTBoBaTb B BMAE CTEPEOU3OMEPOB, TaKMX Kak paudemartbl, 3HaHTMOMEPbl WNn
Anactepeomepsbl.

Crepeounsomepbl COEANHEHNIN POPMYI B HACTOALLEM 40KYMEHTE MOTYT BKMOYaTh LUC U
TpaHC U30Mepbl, ONTUYECKNe usomepsbl, Takme kak (R) n (S) sHaHTMOMEpa, AnacTepeomepbl,
reoMeTpuyYecKMe WM3OMEPbI, MOBOPOTHbIE W3OMEpPbI, aTpornon3omepbl, KOH(OPMaLMOHHbIE
N30Mepbl N TayTOMEpPbl COEAMHEHUIN COrnacHO M30bpeTeHns, BKMOYasa COeAUHEHNS, KOTOPbIE
AEMOHCTPUpYIOT Bonee, YeM OAMH TUM M3OMEPOB; M UX CMECU (Takue kak pauyematbl U
AnacTepeomMepHbIX napsbl).

Kpome TOro, BKMOYEHHbIMW SBMSAIOTCA KUCIMOTHbIE aaAUTUBHbIE WNN  OCHOBHbIE
aAAVTUBHBIE COMKW, B KOTOPbIX MPOTUBOUOH SABMSETCA OMNTMYECKM aKkTUBHbIM, Hanpumep, d-
nakrat unm |-nnsmH, unu pagemmyeckue, Hanpumep, dli-taptpar nnu dli-apruHuH.

Ecnu kakon-nubo paudemart KpucTannmnsyeTcs, BO3MOXHbIMU SABMSIOTCA KpUCTanmbl ABYX
pasnuyHbiXx TUMNOB. [lepBbid TUN HBNAETCA paUeMUYEeCcKUM COE€AMHEHWEM (HacToALMA
pauemar), KOTOPbIN YKa3aHHbIA Bbile, rae Mnory4yaroT OAHY FOMOreHHyo hopmMmy Kpuctanna,
KoTOpasa cogepXuTt oba eHaHTUoMepa B IKBMMOMSAPHbIX KonmyecTBax. Bropon Tun ssnsaetcs
paLeMUYeckon CMECbI0 Wnu KOHrmomepartom, rae Ase OopMbl KpucTanmna nonyyawT B
3KBUMOISAPHBIX KONMUYECTBAX, KaXa0€e U3 KOTOPbIX COAEMKUT OLUH IHAHTMOMEP.

CoeguHeHusa cornacHo n3obpeTeHno MOryT 4EMOHCTPUPOBATL SBMIEHME TayTOMEPUM M
CTPYKTYPHOW u3OMepun. Hanpumep, COeaMHEHUs MOryT CyLeCcTBOBaTb B  HECKOIbKMX
TayTOMEpPHbIX hOpMaXx, BKMKOYAS SHOMBbHYIO M UMUHHYIO OOPMY, M KETO N S3HAMUHHYIO hopmy, M
reomeTpuyeckne m3omepbl, U KX cmecn. Bce Takme TayTOMepHble OpMbl SBMSOTCS
BKMIOYEHHbIMM B npeaenbl obbema COeAVMHEHUW COornacHo wusobpeTreHnto. TayTomepsbl
CYLLIECTBYIOT B BMAE CMECU TayTOMEPHbIX arperatos B pactsope. B tBepaon dopme, 06bl4HO
oAVH TayTomep npeobnagaet. [ae ecnu MOryT ONUCbIBaTb TOMbKO OAWH TayTomMep, TO
HacTosLee n3obpeTeHne BKNIOYaeT BCE TayTOMEPbl COEANHEHNI NPELYCMOTPEHHbBIX hopmyn.

K ToMy ke, HEKOTOpbIE U3 COEAVMHEHUI COrnacHO M300peTeHnto mMoryT obpasoBbiBaTh
aTpononsomMepbl  (Hanpumep, 3amMmelleHHble  Guapunbl).  ATPOMOM3OMEPbLI  SIBMSIKOTCH
KOHPOPMaLUNOHHbIMW CTEPEOU3OMEPAMN, KOTOPbIE BCTPEYAKOTCHA, KOrAa BpalleHUe BOKPYr
OAVHAapHOW CBS3M B MOMEKYyNe ABMSETCA OrpPaHMYeHHbIM UNU CYLLECTBEHHO 3aMeANeHHbIM, B
pesynbTare 4ero CTepuyeckMe B3auMOZEUCTBUS C APYrMMM  YacTaAMU  MOMEKynbl U
3amecTuTensamm Ha obomx KOHLax OAUHAPHOMW CBA3U ABNAIOTCH HECUMMETPUYHbIMKU. B3aumHoe

npespawlieHne arponon3omMepoB 4dBndAeTcA AOoCTaTOuYHO MeANeHHbIM, yTobbl MO3BONUTL
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pasgeneHve u BblAENEHUE N0 NpPeABapuUTENbHO 33aAaHHbIM  YCMOBUAM. OHEepreTuyeckum
Bapbep TEepMMYECKOW pauemMu3auun MOryT Onpeaenatb CTePUYECKUM  TOPMOXEHUEM
cB0ob0oHOro BpaweHus ogHon unu 6onee cedasen, obpasys xmpanbHy OCb.

Korga coeavHeHue cornacHo  M30OPETEHUIO  COAEPXUT  ankeHWNbHYK — Unu
ankeHWNeHoBYD rpynny, reomeTpudeckne uuc/tpaHc (unn Z/E) unsomepbl  SBNSKOTCS
BO3MOXHbIMW. L{uc/mpaHC n3omepbl MOryT ObiTb pasgerneHHbIMU, NPUMEHSS TPaguLMOHHbIE
cnocobbl, XOPOLUO M3BECTHblE KBaNMMUUMPOBAHHOMY Cneuuanucty B AaHHOW obnactu m3
YPOBHS TEXHMKN, HANpPUMeEP, XpomaTorpaduio U ppakLnoHHY KpucTannmsayuio.

ObwenpuHaTble cnocobbl NONy4YeHns / BbIAENEHNS WUHAUBMAYaANbHbIX 3HAHTMOMEPOB
BKMIOYAIOT XUPAnbHbIA CUHTE3 C NPUEMIIEMOrO OMTUYECKM YMCTOrO NPEeALUeCTBEHHMKA WNu
pasgeneHve pauemata (UnvM pauemaTta Conu Unu NPOU3BOALHOrO), MPUMEHSS, Hanpumep,
XUpanbHy BbICOKO3EKTUBHYIO SKUAKOCTHYHO XpomaTorpanto (BOXKX) vnm
CBEPXKPUTMHECKYIO XnpanbHyo xpomarorpaduio (SFC).

AnbTEepHaTMBHO, pauyemar (Mnv pauemMudeckmi NpeaLUIecTBEHHMK) MOryT nojBepratb
B3aMMOAENCTBUIO C MPUEMIIEMbIM OMNTUYECKN aKTMBHBIM COEAVHEHWEM, Hanpumep, CrMpPTOM
unu, B criyyae, Korga coeguHeHne CoAepPXUT KUCMNOTHbIN UM OCHOBHOW (PparMeHT, C KUCNOTOW
WNN OCHOBAHMEM, TakKMM Kak BWHHas kucnota wunu 1-peHunatunamuH. [lonyyeHHas B
pesynbTare gnactepeomMepHas CMeCb MOXET ObITb pasgeneHa, NpUMeHas xpomarorpaduio u /
UNU PPaKUMOHHYIO KpUCTannmsayuio, 1 oanH unu oba guacrepeomsomepa npespaLaroTcsa B
COOTBETCTBYOLWMN(E) YMCTbIN(E) 3HaHTMOMEP(bl), MPUMEHSAS CNocobbl, XOPOLUO W3BECTHbIE
KBanmpuunMpoBaHHOMY CneynanncTy B 4aHHON o6ractu n3 ypoBHSA TEXHUKMN.

XupanbHble COeAUHEHNS COrNacHO M30BPETEHMIO (M UX XparbHble NPeaLLECTBEHHUKN)
MOryT nony4aTb B 3HaHTUOMEpPHO-oboraljeHHoW dopme, MPUMEHSS Xpomatorpaduio, Kak
npasuno, BOXX, Ha acumMmeTpuyHOM CMOMe C MNOABWKHOW (pason, koTopas COCTOUT M3
YrMeBOAOPOAOB, Kak MpaBwuno, rentaHa unu rekcaHa, u4to cogepxmt ot O pgo 50%
usonponaHona, kak npasuno, ot 2 ao 20%, n ot 0 o 5% ankunamuHa, kak npasuno, 0,1%
AnatunamuHa. KoHUeHTpupoBaHua antoarta gaet oboralleHHyo CMeCh.

CrtepeounsomepHn KoHrrmomepatbl MOryT ObiTb pasgeneHbl, NPUMEHNAS TPagULNOHHbIE
cnocobbl, M3BECTHble KBaNMMPUUMPOBAHHOMY CheyManucty B AaHHOW obnactm n3 ypOBHSA
TEXHUKN; cMoTpuTe, Hanpumep, "Stereochemistry of Organic Compounds" by E L Eliel (Wiley,
New York, 1994), packpbITUe KOTOPOro SIBMSIETCA BKITKOMEHHBIM B AAHHbIN JOKYMEHT B Ka4ecTBe
CCbIfIKM B NONHOM o6beme.

OHaHTMOMEPHAs YMCTOTa COEAUHEHWW, ONMUCaHHbLIX B HacTOSLLEM AOKYMEHTE, MOXET
ObITb ONMCaHa B TEPMUHAX SHAHTUOMEPHOro n3bbITKa (3.1.), KOTOPbLIA YKa3blBaeT Ha CTEMNEHb,
40 KoTopon obpasel COAEPKUT OAMH 3HAHTUOMEP B OOMbLUMX KONMUYECTBAX, HEXENN APYrON.
Pauyemnueckass cmecb mmeetr 3.u. 0%, TOorga ecnn €AUMHCTBEHHbIA MOMHOCTBI YUCTbIN
3HaHTMomepa umeetr 3.1. 100%. AHaNOrMYHO, AnacTeEpeOMepHas 4UCTOTa MOXET ObITb

onucaHa B TEPMMHAX AuactepeomMepHoro nsbbitka (4.u.).

38



HacTosiee unsobpeTeHne, Kpome TOro, BKMOYMAET M3OTOMHO-MEYEHbIE COEAMHEHMS,
KOTOpblE SBMSIIOTCA WAEHTUYHBIMA TEM, YTO NMEPEYUCNEHHbl B OAHOM U3 MPEAYCMOTPEHHbIX
dopmyn, HO PaKTUYECKN Takme, B KOTOPbIX OAMH Mnu Gonee atoMoOB 3aMeELLEHbl Ha aTom,
KOTOPbIN MMEET aTOMHY Maccy WnuM MaccoBO€ YMCIO OTNMYHOE OT aTOMHOW MaccCbl WUnu
MacCOBOr0 Ymncrna, KoTopble 06bI4HO BCTPEYAOTCA B NpMpoae.

N30TONHO-MEYEHbIX COEANHEHNS COrMacHO HacTOosILEMY M30OPETEHWIO, Kak Npasuno,
MOTyT MonyyaTtb, WUCMOMb3ysi OOLENpUHATbIE Cnocobbl, U3BECTHblE KBaNMMULMPOBAHHOMY
cneymnanucty B AaHHOM oOnacTv M3 YPOBHSA TEXHUKW, MINU NPUMEHSIS cnocobbl aHamornyHbl
TEM, KOTOpble€ OMMCaHbl B HACTOSLLEM [OKYMEHTE, MPUMEHSIi COOTBETCTBYIOLUA U3OTOMHO-
MEYEHbIN peareHT BMECTO HEMEYEHOTO peareHTa, KOTOpbIA NPUMEHSIOT B NPOTMBHOM Cryyae.

Mpumepbl N30TOMOB, YTO MOTYT ObiTb BBE4EHbI B COEAMHEHUS COrMacHoO N300peTeHUto
BKIIOYAIOT M30TOMbI BOAOPOAA, YINepoaa, asoTta, kucnopoga, cdocdopa, dtopa u xnopa, Takue
kak, HO He orpaHuumBasice atum, “H, *H, °C, ™C, "N, ®0, "0, *'p, **P, *s, 8F n *CI.
KOHKPETHbIE W30TOMHO-MEYEHbIE COEAUHEHMSI COMMacHoO W300pETEHUIO, Hampumep, Te, B
KOTOpblE BBEAEHbl PaAVNOAKTUBHbLIE M30TOMbI, Takme kak “H u C, aenaioTca nonesHbiMn B
NEeKapCTBEHHbIX CpeacTBax W / WNN UCCNEAOBaHUSIX pacnpeaeneHust cybcrtpata B TKaHW.
MeuyeHbIl TPUTWIA, TO ecTb, “H, 1 yrnepoa-14, To ectb, *C, n3otonamm SBRSETCS 0COBEHHO
NPEeANOYTUTENBHBbIMM Bnarogaps NerkocTn MX NOMyYEHMsS U CNOCOBHOCTM k oBHapyeHuo. K
TOMY Xe, 3ameLLeHne Bonee TSHKENbIMM M30TONamm, TakUMKM Kak AeATepunn, To ecTb, *H, moxeT
AaTb KOHKpPETHble TepaneBTUYEeCKME MNPEMMYLLECTBA, KOTOpble B pe3ynbTate MNpUBOAAT K
noteHyunanbHo OGonblien metabonuueckon CTabunbHOCTW, HanNpuMep, K MOTeHuManbHOMY
POCTY in Vvivo nepvoga nony-BbiBEAEHUS UMW MOTEHUMANbHOIO CHDKEHUS HEeOoBXO0AMMOro
A03MPOBaAHMSA 1, NO3TOMY, MOXET ObITb MPEANOYTUTENBHBLIM NPU HEKOTOPbLIX OBCTOATENLCTBAX.
MN30TONHO-MEYEHbIX COEAMHEHUS COrnacHo M300PETEHMIO, Kak NpaBuno, MOryT ObiTb NMOMNy4Y€EHbI
NnyTeM BbINONMHEHUS METOAMK, PACKPbITbIX B CXeMax U / UNn B NpuMepax 1 NONyYEeHUsIX HUXE,
nyTeM 3ameLLeHNsI N30TOMHO-MEYEHbIM peareHTOM HEM3OTOMNMHO-MEYEHOro peareHTa.

CoeauHeHMs cornacHo M300peTeHnto, npegHasHadeHHble Ans apMayeBTUHECKOro
NMPVYMEHEHMS MOTYT BBOAUTLCS B BUAE KPUCTaNNUYECKUX MNN aMOPHbIX NPOAYKTOB, UM UX
cmecen. Mx MoryT nomnyyartb, Hanpumep, B BUAE TBEPAbIX TAMMOHOB, MOPOLLKOB UMW MAEHOK,
NMPUMEHSI Cnocobbl, TakMe Kak OCaKAEHWE, KpucTannusauusi, BbICyLUMBaHWE npwu
3aMOpakMBaHUK, BbICYLUMBAHWE MNPV PacnbiMEHUN WU BbICYLUMBAHUE  UCMAPEHUEM.
MWKPOBOMHOBYIO MEYb MMM PagMo4acToOTHOE BbICYLUMBAHUS MOTYT WMCMONb30BaTb ANS 3TOU
uenw.

TepaneBTunyeckme cnocobbl N NPUMEHEHUS

N3o0bpeTeHre, Kpome TOro, npegycMmaTpuBaeT TepaneBTUYECKMe Crnocobbl U
NMPUMEHEHNS, KOTOpblE BKMIOYAIOT BBEAEHWE COEAMHEHWA COrMacHO M30OPETEeHMIo, UNn UX
thapmaLeBTUYECKN MNPUEMMEMbIX COMEN, CaMOCTOSATENbHO MMM B KOMOMHauMM C ApYyrumu

TepanesTU4eCKUMN areHTamMmmn nnn nannatuBHbIMU areHTamMmun.
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B ogHOoM BapmaHTe ocyuiectBneHus, nsobpeTeHne npegycmarpmBaeTt cnocob neyeHus
aHOMarbHOro KNETOYHOro pocTa y MIEKOMUTAaOLWEro, KOTOPbIM BKMOYaET BBEAEHNE CyOBbeKTy
TepaneBTMYeCckn 3PPEKTUBHOIO KONMMYECTBa COEAMHEHUA COrnacHo M3obpeTeHuio, unn ero
dhapmaueBTM4YeCKkM NpvemMnemon conu. B yacTbiX BapmaHTax OCyLeCTBNEHWUs, aHOMarbHbIV
KNEeTOuHbIA POCT NpeacTaBnsaeT coboun pak.

B aApyrom BapuaHTe oCyLeCTBNeHus, nsobpetTeHne npegycmaTpmsaeTt cnocob neyeHuns
paka y cyObekta, KOTOpbI BKMOYaET BBEAEHWE CyOBLEKTY OnpeaerieHHOro KonvyecTsa
COEAVHEHUss COornacHo U30OpETEeHU0, UM ero apmMaueBTUYECKU MPUeMNemMon conu, B
COYETaHMM C  OMPEAEneHHbIM  KONMMYECTBOM  AOMOSNIHUTEMNBHOrO  MPOTMBOOMYXONEBOro
TepaneBTMYECKOro areHTa, KOnM4YeCcTBO KOTOPbIX BMECTE SABNAETCS 3(PPEKTUBHBIM B NEYESHUN
yKa3aHHOro paka.

CoegnHeHua cornacHo U300pEeTEHUIO BKMKOYAOT CoOeauHeHns no nobdon ns dopmyn,
OMUCAHHbIX B HACTOALLEM AOKYMEHTE, NN X hapmaueBTUIECKN NPUEMIIEMYIO COrb.

B ewe ogHom BapuwaHTe oOCyLEeCTBNEHUsA, u3obpeTeHne npegycmarpusaeT cnocob
NHrMbuposaHna nponudepaumm pakoBbIX KNETOK Yy CyObekTa, KOTOPbIA BKMOYAET BBEAEHME
cyObeKTy COeAUHEHUSA COrnacHo U3obpeTeHunto, nnm ero papmayeBTUYECKN NPUEMNIEMON CONN B
konunyecTtse apPEKTUBHOM ANS MHMMOMPOBaHNS nponudepaunn KneTok.

B Aapyrom BapuaHTe OCyLlecTBneHusi, wu3obpeTeHne npeagycmarpumeaer cnocob
WMHrMBUPOBaHNA MHBa3VBHOCTW PaKOBbIX KNETOK y cyObekTa, KOTOPbIN BKMOYAET BBEAEHME
CcyObeKTy CoeAUHEHUA COrnacHo M30BpeTEHMIo, UNn ero hapmaLeBTUYECKU NPUEMITEMON CONn B
konmyectee 3PPEKTUBHOM ANA MHIMOMPOBAHNS KNETOYHON MHBA3UBHOCTW.

B Aapyrom BapuaHTe OCyl|ecTBneHusi, wu3obpeTeHne npeagycmarpveaer crnocob
WHAYLMPOBaHNS anonTo3a B PaKOBbIX KreTkax y cybbekTa, KOTOPbIN BKMOYaET BBEAEHMWE
CyObeKTY COEAUHEHUS COrMacHO M300peTEHUO, Nnn ero papmayeBTUYECKN NPUEMIIEMON COMNA B
konmyecTee 3PPEKTUBHOM AN MHAYLMPOBAHMSA anonTosa.

PackpbiTble B MNPEeACTaBNEHHOM [AOKYMEHTE COEAWHEHMSI HaxoAAT MNPUMEHEHUS B
nogasneHnn akTMBHOCTU kumHasbl HPK1. HPK1, KoTopywo Takke HasblBalOT MUTOreH-
akTusmpyemasi npotemHkmHasa 1 uvnn MAP4K1, aBnsetca u4neHom MNOACEMENCTBa KuMHas3
3apoAbILLEBOro LeHTpa KnHas, cBsidaHHbIX ¢ Ste20, cepuH/TpeHoHMHKuHasambl. Kuhasa HPK1
dyHKkUnoHmpyet kak MAP4K nytem docdopunuposaHma n aktumsayum npotenHos MAP3K,
Bkntovas MEKKI, MLK3 n TAK1, yto npmsoaut K aktusaumm MAPK Jnk.

MonuHykneoTtuabl 1 nonunentuabl HPK1 nssectHel B gaHHon obnactu (Hu et al. (1996)
Genes Dev. 10: 2251-2264, kOTOPbLIA BKMOYEH B AaHHbIN AOKYMEHT B BUAE CCbIIKN).
Monunentnabl HPK1  coaepxaT pasnuYHble COXPaHEHHble  CTPYKTYPHbIE  MOTUBBI.
Monunentngbl HPK1 cogepxat aMMHO-KOHEYHbIN Ste20-nogobHbI AOMEH KMHAa3bl, KOTOPbIN
OXBaTbIBAET OCTATKM aMUHOKUCIOT 17-293, 4TO BKMHOMAET canT cBA3bliBaHMA AT® 13 ocTaTkos
aMNHOKMCNOT 23-46. [JoMeH KMHa3bl CONPOBOXAAIOT YeTbipe MoTUBA, 6oratblie npo-nuHum (PR),

KOTOpbIE CnyXaT cavTamu CBA3bIBaHWS NMPOTENHOB, KoTopble cogepxat SH3, Takne kak CrkL,
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Grb2, HIP-55, Gads, Nek u Crk. YeTbipe motuBa PR 0OxBaTbiBalOT aMUHOKUCIIOTHBIE OCTaTKU
308-407, 394-402, 432-443 wn  468-477  COOTBETCTBEHHO. HPK1 CTaHOBUTCH
dochopunmpoBaHHbIM U akTMBMpyeTca B OTBET Ha ctumynauymio TCR wnu BCR.
NWHayumposaHHoe TCR u BCR dochopunmpoBaHns Tupo3nHa B nonoxeHun 381,
pacnonoxeHHom mexay PR1 n PR2, onocpegyet cesasbiBaHue ¢ SLP-76 B T-kneTkax wnu
BLNK B B-knetkax yepes gomeH SLP-76 mnn BLNK SH2 n Heobxogmmoe ans aktmsayuu
KMHa3bl. [JOMEH romonormm untpoHa, obHapyeHHbih Ha C-koHue HPK1, npumepHo Bknovas
octatkm 495-800, MOXET J[encTBOBaTb B KA4YeCTBE pPErynsiTOPHOrO AOMEHa U  MOXET
y4yacTBOBaTb B MakpOMONEKYNSPHbIX B3aMOAENCTBUSAX.

PackpblTbl B MPEACTaBMEHHOM  AOKYMEHTE  COEAWHEHWS  HENOCPEACTBEHHO
ceasbiBaoTc ¢ HPK1 1 MHrMOMpPYOT ero KMHasHyl akTMBHOCTb. B HEKOTOpbIX BapmaHTax
N300pETEHNA pPaCKPbITble COEAVMHEHNS YMEHbLUAKT, WHIMOUPYIOT WM MHbIM - OBpasom
yMeHbLIaT onocpegosaHHoe HPK1 chocdopunmposannsa SLP76 u / unn Gads. PackpbiTble B
NPEeACTaBNEHHOM AOKYMEHTE COeAMHEHUs MoryT ObiTb unu He ObiTb  cneynduyeckum
nHrnéntopom HPK1. Cneynduueckun nHrnbmntop HPK1 cHuxaet Guonornyeckyto akTMBHOCTb
HPK1 Ha BenuuuHy, KOTOpas CTaTUCTUYECKM MpPEBbIWAET UHrMbupylowee AENCTBME
MHrMbuTopa Ha nbon APYron NPOTEUH (Hanpumep, APYrve CEepUHOBbLIE/TPEOHMHKMHA3bI). B
HEKOTOPbIX BapuaHTax W30OpPETEHUA PaCKPbITble COEAUHEHUS creunuduyeckn WUHrnmbunpyroT
aKTMBHOCTb CEPUH/TPEOHUHKMHa3bl HPK1.

PackpbiTble B nNpeacTaBneHHOM [OKYMEHTE COeLWHEHUS MOryT MWCronb3oBaTbCH B
cnocobe wuHrmbmposanms HPK1. Takme cnocobbl BknovawT KoHTakTuposaHue HPK1 ¢
3PP EKTMBHBIM KONMYECTBOM PAaCKPbITOro B NPEACTABNEHHOM AOKYMEHTE CoeAUHEHNs. TepMnH
"KOHTakTMpoBaHmne" obo3HavaeT npubNMKEHME COEAMHEHMSI K AOCTaTO4HOM OnmM3ocTy K
nsonuposaHHomy cdepmeHTy HPK1 nnu knetkn, kotopasa akcnpeccupyetr HPK1 (Hanpumep, T-
knetkn, B- kneTkn, AEHAPUTHOW KNETKW), TaK YTO COEAUHEHME CNOCOBHO CBA3bIBATLCA U
NMHrMBUpoBaThb akTMBHOCTL HPK1. [JaHHOE coeauHeHne MOXET KoHTakTupoaTtbk ¢ HPK1 in vitro
Wnu in vivo nyTem BBeAEHUSI COEANHEHNS CYOBEKTY.

Jliobon m3BecTHbIn B JaHHOM oOBnacTu TEXHUKM Crnocod® U3MEPEHUS KMHA3HOW
aktuBHocTn HPK1 mMOXeT wucnonb3oBaTbCa Ans onpeaeneHus, uHrmbupyetca nmn HPKA1,
BKMOYas aHanmsbl in Vitro KnHasbl, MMMYHOONOTbI C aHTuUTenamu, cneyududHbiMn Ans
dochopunmposarbix MmuweHen HPK1, Takmx kak SLP76 wn Gads, wnu wusmepeHus
JanbHenwero 6uonormnyeckoro achchekta akTMBHOCTU kKMHa3bl HPK1, Takmx kak Habop 14-3-3
npoTenHoB aAna dpocdopunuposanma SLP7 n Gads, BbicBoboxgeHus komnnekca SLP76-Gads-
14-3-3 ¢ MMKpOKNacTepos, KoTopble cogepxat LAT, unn aktusmusaymsa T unn B-KNeTok.

PackpbITbl B NPeACTaBNEHHOM [AOKYMEHTE COeAUHEHWUS MOryT WUCMNonb3oBaTbCA ANS
nevenmss HPK1-3aBucumoro paccrponctsa (Hanpumep, paka). Kak wucnonb3yetca B

npeacraBneHHOM onucaHuu, "HPK1-3aBUCMMOEe pacCTpoOMCTBO" SBNSAETCA NaTONOMMYECKUM
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COCTOSIHNEM, MPU KOTOPOM akTmBHOCTb HPK1 Heobxopguma anst passuTuUs UNu Nog4epKaHus
naTonorM4eckoro COCTOSHUS.

PackpbITble B NPeACTaBNEHHOM AOKYMEHTE COEAUHEHUS TakKe HaxXoAAT NPUMEHEHUs
ANA yCUNEHMA UMMYHHOrO OTBETa Y CyObekTa, KOTOPOMY B 3TOM HyXXAaeTcs. Takme crnocobbl
BKMIOYAOT BBEAEHUE 3PIEKTMBHOrO KONMMYECTBA PACKPbLITOrO B NPEACTABMEHHOM [JOKYMEHTE
COeUHEHUa (TO ecTb coeaunHeHua dopmynbl |, I vnn lll nnn ero dapmayeBTnyecku
npuemnemas conb, nponekapcTsa, MeTabonut unM npomsBogHOE). TepmuH '"ycuneHue
WMMYHHOIO OTBETa» OTHOCUTCS K YNyyLleHMIO NoBOoro MMMYHOre€HHOro OTBETa Ha aHTMUIeH.
HeorpaHnumnsarowme npumepbl ynyyleHUA UMMYHOT€HHOro OTBE€Ta Ha aHTUreH BKMoYaloT
YCUNEHHOE CO3peBaHme Unn MUrpaymio AEHAPUTHBLIX KNETOK, YCUMNEHHYI akTuBauuio T-KneTok
(Hanpumep, CD4-T-knetok, CD8-T-knetok), ycuneHue T-knetok (Hanpumep, CD4-T-kneTok,
CD8 T-knetok). MNponudepayma T-kneTok, ycuneHHaa nponudepauusa B-kneTok, ysenuyeHHas
BbDKMBAEMOCTb T-knetok u / wnu  B-kneTtok, ycuneHHas npeseHTaumsa aHTureHa
aHTUreHNPe3eHTaTUBHUMbI KrneTkamu (Hanpumep, rASHAPUTHUMbI KNEeTKamu), MOBbILIEHHbIV
KNMUPEHC aHTUreHa, YBENUYEHUE nNPOAYLUPOBAHUA LUUTOKMHOB T-kneTkamu (Hanpumep,
WHTEPIENKNUHA-2), MOBbILWEHHAs YCTOMYMBOCTb K WHAYLUWMPOBAHHOW mnpocTtarnaHgvHom E2
WMMYHHOW CYNpPECCUN N YCUNEHHas NpauMuHr 1 / unu yutonutmnyeckas aktmsHoctb CD8-T-
knetok. B HekoTopbix BapmaHTax ocyuwjecteneHns CD8-T-knetkm y cybbekta umeroT
YCUNEHHbIM MpPavMUHF, akTusauuio, nponudepaynio n / Unu UUTOMNUTUYECKYIO aKTUBHOCTb
OTHOCUTENBLHO BBEAEHUNA coeguHeHns dopmynel |, I, Il nnn dapmadesTnyeckn npuemnemMon
conu, nponekapcTea, Metabonuta wWnNM UKUX NPOMU3BOAHOro. B HEKoTopbIX BapuaHTax
ocyuyecterneHuns npanmMuHr CD8-T-kneTok xapakTepusyeTcs noBbieHHOW akcnpeccuen CD44 n
/ N YyCUNEHHON LUTONUTUYECKON akTMBHOCTbIO B CD8-T-kneTkax. B HeKoTOpbIX BapuaHTax
ocyulecTerneHus aktusmsaumsa CD8 T KneTku xapakTepusyeTcs noBblLIEHHOW YacTtoTon y-IFN*
CD8 T T kneTtok. B HekoTopbIx BapuaHTax ocywjectsrneHns CD8 T kneTka ABNSETCA aHTUreH-
cneynunyeckon T-KNeTKon.

B HekoTOpbIX BapmaHTax OCYLLECTBIEHUSA aHTUrEeHNpPe3eHTaTuBHbIE KNETKN y cybbekTa
UMEIOT YCUMNEHME CO3PEBAHUS WU aKTMBAUMIO MO OTHOLUEHWIO K BBEAEHWUIO COEAUHEHMS
dopmynebl |, II, Il nnn ero doapmauyeBTUYECKM NPUEMNEMON COMN, NponekapcTea, metabonura
UNU NpPoM3BOAHOro. B HEKOTOpbIX BapuaHTax OCYLECTBIIEHUS aHTUIreHNPe3eHTaTMBHUMbI
KneTkamun SBMSOTCA  ASHAPUTHbIE KNETKNW. B HEKOTopbIX BapuaHTax Co3peBaHus
AHTUIeHNPEe3eHTaTMBHbIX KINETOK XapakTepusyeTcs nosbilleHHoN YyacToTton CD83" aeHapuUTHbIX
KneTok. B HeKOTOpbIX BapuaHTax OCYLECTBMNEHWUS aKTMBU3aAUWUS aHTUreHnpe3eHTaTUBHbIX
KNeToK XapakTepuayeTca nosblweHHon akcnipeccuent CD80 n CD86 Ha feHApUTHbIX KneTKax.

B HeKOoTOpbIX BapmaHTax OCYLECTBNEHUS CbIBOPOTOYHbLIE YPOBHU LMTOKMHOB IL-10 n /
unu xemoknmHos |L-8, uyenoseyeckoro romonora MbiwmHoro KC, y cybbekra cHwKaroTcs
OTHOCUTENBLHO BBeAEHUA coeguHeHns cdoopmynel |, I, Il nnn hapmauesTnyeckn npuemnemon

conu, nponekapcrsea, merabonuta nnm nx NPonN3BoLHON.
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MpueneyeHne TCR npuBogut k aktmBauun HPK1, koTopas MYHKUMOHUPYET Kak
HeratmeHbin perynatop TCR-mHayuuposaHHoro nytm oteeta AP-1. Cuutaetcqa, yto HPK1
HeratTMBHO perynupyeT aktupauuio T-KNeToK, YMEHbLUas YCTOMYMBOCTb CUrHanbHbIX
MUKpokrnactepos, dpocdopunupya SLP76 Ha Ser376 (Di Bartolo et al. (2007) JEM 204: 681-
691) n Gads Ha Thr254, yto npuBOAUT K npuBnevyeHuo 14-3-3 NPOTEUHOB, KOTOpPbIE
cBA3bIBAOTCA C docdhopunmpoaHHbiMn SLP76 n Gads, sbicBoboxgas komnnekc SLP76-
Gads-14-3-3 ¢ LAT-cogepxalpmmm MUKPOKNacTepbl, YTO NPUBOAMUT K AUCHYHKUMN T-KNETOK,
BKMoYas aHeprum u ncrowenunsa (Lasserre et al. (2011)) J Cell Biol 195 (5): 839-853). TepmuH
"ANCPYHKUMS" B KOHTEKCTE UMMYHHOW AWUCHYHKUMN OTHOCUTCA K COCTOSHUIO MOHVDKEHHOW
UMMYHHOW peakuMm Ha aHTUreHHylo ctumynaumio. [aHHbIn TepMUH BKMAOYaeT obwme
3NEMEHTbI UCTOLLEHUS U / NN SHEPTUM, NMPU KOTOPbIX MOXET MPOUCXOAUTb pPacno3HaBaHUS
aHTUreHa, HO AanbHENLWNA UMMYHHbIW OTBET HES(MMEKTUBHLIN ANS KOHTPONS UHMEKUMN Unu
pocTa Onyxonu.

TepMyH "aNCPYHKLUMOHANBHbBIN", KaKk OH UCMOMNb3YETCA B NPEACTABNEHHOM [0KYMEHTE,
TaKke BKMOYAET TakOW, KOTOPbIA TPYAHO pearvpyeT Ha INEYEeHUs Unu TakoW, KOTOPbIA He
pearvpyeT Ha pacrno3HaBaHWE aHTUreHa, B YaCTHOCTU, HapyLUEHHY CnocOBHOCTb NEPEBOAUTD
pacno3HaBaHUs aHTuUreHa Ha 3ddekTnBHbIE DYHKUMM T-KNETOK, TakMe Kak nponudepaums,
NPOAYKUMS UMTOKMHOB (Hanpumep, IL-2, ramma IFN) n / nnm yHu4TOXEHNE KNETOK-MULLIEHEN.

TepMmnH "aHeprus" OTHOCUTCA K COCTOSIHUIO HEYYBCTBUTENBbHOCTM K aHTUIEHHOW
CTUMYNALUN BCIEACTBUE HEMOMHbIX UMW HEAOCTaTOYHbIX CUrHamNoB, YTO nepejarwTcs vyepes T-
KNEeTOKHUA peuenTop (Hanpumep, yBenuyeHue BHYTpukneToyHoro Ca npu OTCYTCTBUWU ras-
aktmeayun). AHeprna T-KNETOK MOXET TaKkKe BO3HUKaTb NpU CTUMYNALMUM aHTUFEHOM Mpu
OTCYTCTBMW COCTUMYMSAUWUW, B pe3ynbTare 4Yero KreTka CTaHOBUTCA pedpakTepHoOn K
nocneaylowen akTmBauum aHTUreHoOM Aaxe B KOHTekcTe coctumynsaymn. CocTosiHue
OTCYTCTBUS OTBETA 4YaCTO MOXET OblTb 3aMEHEHbIM Hanu4YneM UHTEPRENKNHa-2. AHEPrUYHbIE
T-KNEeTKM He NOoABEPIKEHbI KITOHANBbHOMY PasMHOXEHUIO U / nnn NpnodpeTeHnto achpeKkTOpPHbIX
DYHKUMNA.

TepMuH "UCTOLLEHNE" OTHOCUTCA K UCTOLLEHUIO T-KNETOK, Kak COCTOSIHUSI AMCYHKLNN
T-kNeToK, YTO BO3HMKAET B pesynbTate AnuTtenbHou curHanmsayumn TCR, koTopas BO3HMKaeT
NPV MHOTMUX XPOHUYECKUX MHAPEKUMSX U pake. OH OTNMYaeTCs OT aHeprum TeM, YTO BO3HUKAET
He M3-3a HEMOMHOM WNN HEeAOCTaTOYHOM CUrHanmMsauuio, a ns-3a CTomkon curHanusaymn. OH
onpeaensaeTca nnoxon 3hPeKkTopHOM YHKUMEN, YCTOMYMBOW IKCMPECCUEN WHMUMOUTOPHbIX
PEeLEnToOpoOB W COCTOSIHUEM TPaHCKPUNLUWUW, OTNIUYHLIM OT COCTOSHMS  (PYHKLMOHANbHbIX
3ppekTOpHbIX NN T-KNETOK namsaTu. McToweHne npepoTBpalaeT ONnTMMAarbHbIA KOHTPOMb
Hag wWHdekynen wun onyxonamu. McToweHme MOXeT ObiTb pesynbTaTOM Kak BHELLHWUX
HeraTtMBHbIX PErynsaTopHbIX MyTen (Hanpumep, WMMYHOPErynaToOpHbIX LWUTOKUHOB), Tak W
BHYTPEHHUX KITETOYHbIX HEraTUBHbLIX PEryNSaTOPHbIX (COBMECTHO CTUMynupytowmx) nyten (PD-
1, B7-H3, B7-H4 v npouee).
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"Yeunenne  yHkymm  T-knetok" obo3HauyaeT mMHAyUupoBaTb, Bbi3biBaTb UMK
CTUMYNUpoBaTb T-KNETKU UMETb YCTONYMBYIO UM YCUNEHHYIO BMONornyeckyo yHKUMIo, nnm
OBHOBUTb UNN PEaKTUBMPOBATb UCTOLLEHHbIE UMN HEaKTUBHbIE T-kneTok. [pumepsl ycuneHns
PYyHKUMM  T-KNETOK BKIMKOYAIOT: MOBBLIWEHHYID CEKPeuuio LUUTOKUHOB (Hanpumep, ramma-
uHTepdepoH, IL-2, IL-12 n TNFa), ycuneHHyio nponudepauunto, MOBbILLEHHYIO peakyuio
aHTureHa (Hanpvmep, BUPYCHbIN, NAaTOr€HHHWUIA UM ONYyXONEBbIA KIMPEHC) OTHOCUTENBHO Takux
YPOBHEN Nepes BMeLaTenbCTBOM 1 NOBbILLEHHOE BbipabaTbiBaHne 3dekTopHbIX rpaHyn CD8
T KneTkamun, TakMMKU Kak rpaH3nmbl B.

COOTBETCTBEHHO, pacKpbITble B NPEeACTaBNEHHOM AOKYMEHTE coeaunHeHns dopmyn |, Il
Il wnn ux dapmayeBTU4ECKN MNPUEMIIEMbIE COMK, MPONeKapcTBa, MeTabonuTbl UNU KX
NPOM3BOAHbIE MOME3Hbl ANS NEeYEeHUs AUCKHYHKUMOHAamNbHbBIX PaCCTPONCTB  T-KNETOK.
"ONCYHKUNMOHANbHOE pPacCTPOMUCTBO T-KNeTok» npeacTtaBnsaeT cobon pacCTpPOMCTBO UMK
COCTOSIHME T-KNEeToK, KOTOpPOEe XapaKTEpU3yeTcsl MNOHMKEHHOW peakyMen Ha aHTUreHHYHo
cTMMynaumio. B KOHKPETHOM BapuaHTe OCYLLECTBIEHUSA AUCHYHKLNOHANbHOE PacCTPOUCTBO T-
KNEeToK MpeacTaBnseT cobonM pacCTPONCTBO, KOTOpoe cneynduyeckn accouumpyeTcss ¢
MOBBLILUEHHOW KWHA3HOW akTmBHOCTBO HPK1. B apyrom BapuaHTe OCYLECTBNEHMS
ANCPYHKLUMOHANbHLIM PacCTPOUCTBOM T-KMNETOK SBNAETCH Takoe, MNpyu KOTOPOM T-KNeTku
ABNAOTCA aHEpPruyHMMbl UMW UMEKOT MOHWKEHHYIO CrNOCOBHOCTb BbIAENATbL LUTOKMHBI,
nponugepuposaTb WU BbINOMHATb LUTONMUTUYECKOTO aKTUBHOCTb. B KOHKpeTHOM acnekte
MOHWXXEHaa YyBCTBUTEMbHOCTb MNPUBOAUT K HE3IMEKTMBHOMY KOHTPOMIO naroreHa unu
ONyXornun, YTO 3KCnpeccupyeT UMMYHOreH. [pumepbl AUCHPYHKUMOHAMNbHbLIX PacCcTpoucTs T-
KNEeTOK, KOTOPbIE XapakTepUsylTCa AUCHYHKLUUEN T-KNETOK, BKIHOYAT HEPELUEHHYI OCTPYHO
NHEKLMIO, XPOHUYECKYHO MHAIEKLIMIO 1 ONMYXONEBLIN UMMYHUTET.

Takum ob6pas3om, packpbiTble B MNPEeACTaBNEHHOM [AOKYMEHTE COE€AMHEHUS MOryT
NUCNONb30BaTbCA ANS  JIEYEHUs COCTOSHWWA, T[Ae KEenaHHOMW SBNSAETCS NOBbIEHHas
WMMYHOTr€HHOCTb, Hanpumep, MOBbILLUEHNE WMMMYHOrE€HHOCTM OMyXOonu AnNs feYeHus paka.
"IMMyHOreHHOCTb" 00603Ha4YaeT CnocoBHOCTb OMNpPeaeneHHOro BELEeCTBa Bbi3BaTb MMMYHHbIN
otBeT. Onyxonn SABNSAKOTCS  UMMYHOr€HHbIMW, W OMNyXOMnKW, KOTOpPble  YCUNMBAKOT
WMMYHOI€HHOCTb, CMOCOOCTBYIOT OYMLLEHWUIO OT OMYXONEBbIX KMETOK 3a CYET MMMYHHOrO
oTBETA.

"Onyxonesbii UMMYHUTET" OTHOCUTCS K Mpoueccy, Npu KOTOpOM onyxonu musberaror
WMMYHHOIO pacrno3HaBaHWA W O4YUCTKU. Takum obpasom, B KayecTBe TepaneBTUYECKOU
KOHLENUUKW, OMNyXOrneBbli WMMYHUTET SABMSETCHA «EYEHbIM», KOrga Takoe YKNOHEeHue
ocnabnsieTcs, a OnyxonuM pPacno3HalTCs U aTakyloTCsd WMMYHHOW CcuUCTEMOW. [lpumepsbl
pacno3HaBaHWs OMyXOnu BKIIOYAOT CBA3bIBAHWE OMyXONW, YCaaKy OMNyXonu W KIMPEHC
onyxonu.

B ogHoM acnekTe, npeanoXeHHbIM B HACTOALEM AOKYMEHTE crnocob neyeHusa paka y

cybbekTa, KOTOPbIA HYXAAeTCs B 3TOM, BKMOYaleT BBeAeHME CcyObekTy 3hdheKTUBHOro
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konuyecTtsa coeguHeHns copmynel |, I, Il nnn ero cdapmayeBTMHECKM NPUEMIIEMON COMW,
nponekapcTea, metabonuta unm ero NPon3BoAHOro. B HEKOTOPbLIX BapmaHTax oCyLLeCTBNEHUS
cybbekt umeer menaHomy. MenaHoma MOXET ObiTb Ha paHHEW CTaguMym UNU Ha MNO34HEN
cTagun. B HeKOTOpbIX BapuaHTax OCYLECTBMNEHUS CyObeKkT MMEeT pak MNPAMON KULLKK.
KonopekTanbHbi pak MOXeT ObITb Ha paHHeW Unu no3gHen ctagun. B HEKOTOpPLIX BapuaHTax
OCYLLECTBINEHNS1 CyObeKT MMEET HEeMENKOKNETOYHbIN pak Nnerkux. HemenkokneTouHbln pak
nerkux MOXeT ObITb Ha paHHEN Unu NO3gHEN CTagun. B HEKOTOPbIX BapnaHTax OCYLLECTBNEHUS
CYOBEKT MMEET paKk MOAXENyAOYHON enesbl. Pak noaXenyao4yHon Kenesbl MOXET ObiTb Ha
paHHen CTagmmn Unu nosgHen ctagmmn. B HEKOTOPbIX BapuaHTax OCyLECTBNEHUs CyObekT nmeet
remMaTornorMyeckyto 3roka4yeCcTBEHHYO onyxonb. femaronornyeckas 3rnokavyeCTBeHHasi Onyxonb
MOXET OblTb Ha paHHEeW unNu nosgHen cragmn. B HEKOTOpbIX BapuaHTax OCyL|eCTBNEHWUS
CYBOBEKT MMEET paK ANYHUKOB. Pak SAIMYHUKOB MOXET ObITb Ha paHHEen nnu nosgHen cragun. B
HEKOTOPbIX BapMaHTax OCYLLECTBIEHUSA CyObEKT MMEET pak MONMOYHOM Xenesbl. Pak MOnoyHon
xenesbl MoXeT OblTb Ha paHHEW WNK No3gHen cTagun. B HEKOTopbIX BapuaHTax
OCYLLIECTBINEHUSA CYOBbEKT MMEET MNOYEYHO-KNETOUHMMA paK. [MOYEYHO-KNETOUYHMI paK MOXET
OblTb Ha paHHen wunM no3gHen cragmn. B HekOTOpbIX BapuaHTax OCYLUECTBMNEHUSA pak
MOBbILLAET YPOBEHb T-KNETOYHOW MHbUNbTPaLUN.

B HekoTOpbIX BapnaHTax nedeHns nNpuMBOAUT K YCTOMYMBOMY OTBETY y cybbekTa nocne
npekpaileHmsa neyeHms. "CTouKuin oTBET" OTHOCUTCA K YCTOMYNBOMY BIUSIHUIO HA YMEHbLUEHNE
pocTa Onyxonu nocrie 3aBepLUeHNsa neYeHns. Hanpumep, pasmep onyxony MOXeT OCTaBaTbCA
OAWHAaKOBbIM UM MEHbLLE MO CPABHEHUIO C pa3MepoM B Hayane dasbl BBEAEHWS.

PackpbITbl B HAacTosLeM AOKYMEHTEe Cnocobbl NeYeHNa MOryT NPUBECTU K YaCTUYHOMY
Unu NonHomy oTeeTy. Kak ncnonb3yeTcs B NpeACTaBNeHHOM JOKYMEHTE, "MOMHbIN OTBET" UK
"CR" OTHOCUTCHA K MCYE3HOBEHMIO BCEX LIENEBbIX MOPaKeHWn; "JacTuuHbin oteeT" unu "PR"
o6o3HayaeT No MmeHbLen mepe Ha 30 NPOLEHTOB YMEHbLUEHWE CYMMbl ANMHHbBIX AMaMeTPOB
(SLD) yeneBbIx nopaxeHur, NpMHMMas B KayecTBe CCbINkM BbixogHoro SLD; n "ctabunbHoe
3abonesaHune" unm "SD" kacaeTca He 4OCTaTOYHOIrO YMEHbLLUEHUSA LeNeBbIX NOpaXeHnn, YTobbl
nonyy4nTb npaBo Ha PR, He [ocTaToyHOro yeBenuyeHusi, 4tobbl nonyumtb npaso Ha PD,
NpUHUMasi B KayecTBe CCbINKM HaumeHblwn ypoBeHb SLD ¢ Havana neveHus. Kak
NCNONb3yeTCs B NPeACTaBneHHOM onucaHum, "obuwas ckopocte oTBeTa" (ORR) oTHOCUTCA K
cymme ckopocTu nonHoro oteeTa (CR) n yactunuHoro oteeta (PR).

PackpbITble B HACTOALLEM AOKYMEHTE CNocobbl NEYEHUA MOTYT NPUBECTU K YBENMUYEHWIO
BbDKMBaeMOCTM 6e3 nporpeccnpoBaHmsa 1 obLen BbRKMBAEMOCTU CyObekTa, KOTOPOMY BBOAST
aHtaroHuct HPKI. TepmuH "BbbkmBaemocTb ©e3 nporpeccuposanusa 3abonesanusa” (PFS),
KOTOPbIA UCNOMb3yeTCA B NPEACTaBNEHHOM AOKYMEHTE, OTHOCUTCA K MPOAOIMKUTENbHOCTU
BPEMEHM MPU 1 NOCNE NEeYEHUs, B TEYEHUE KOTOPOro neyeHne 3abonesaHns (Hanpymep, paka)

He yxyawaeTcsa. BbpkuBaeMocTb 0e3 NpPOrpeccMpoBaHUS MOXET BKMOYaTb KONMUYECTBO
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BPEMEHM, KOrga nayueHTbl YyBCTBOBANWU MOMHbLIW UMM YaCTUYHbIA OTBET, @ TakXKe KONMYecTBO
BPEMEHM, KOraa nayueHTbl nepexvsanu ctabunsHoe 3abonesaHune.

Kak wncnonb3yerca B HacTodAWEeM AOKyMeHTe, "obulas BbRKMBAEMOCTb', KacaeTcs
npoueHTa cybbekToB B rpynne, KOTopble, BEPOATHO, OYyAyT XMBbIMW 4Yepe3 OnpeaeneHHoe
Bpems.

B uacTbix BapuaHTax OCYyLIECTBMEHMS CnocoboB, MPEefyCMOTPEHHbIX B HACTOSALLEM
AOKYMEHTE, aHOMarbHbIA KIETOYHbIN POCT NPeACTaBnseT CoOON pak, KOTOPbIA XapaKTepusyeTcs
amnnmduvkaumen unu - ceepxakcnpeccuen  HPK1-knmHasbl. B HEKOTOpbIX  BapuaHTax
OCYLLECTBINEHNS  CnocoboB, MNPeayCMOTPEHHbIX B  HacTosAWweM  AOKYMEHTe, CyObekT
NOEHTUDULUMPYETCS KaK TakoOBOW, KOTOPbIA WMEET pak, KOTOPbIA Xapakrepusyetcs
amnnmduvkaumen unu ceepxakcnpeccmen HPK1-kmHasbl.

B uyactbix BapmaHTax ocyLlecTBneHust cnocoboB, NPEefYCMOTPEHHbIX B HAaCTOSALLEM
AOKYMEHTE, aHOMarbHbIA KNETOYHbIA POCT NpPeacTaBnser cobon pak, rage pak sBnsieTcs
BbiOpaHHbIM U3 rpynnbl, KOTOPas COCTOUT U3 paka MOSIOMHOMW KEenesbl, paka AWYHMKOB, paka
MOYEBOro My3bIpsi, paka MaTky, paka npegcrarenbHoun xenesbl, paka nerkux (Bkntodas NSCLC,
SCLC, nnockoKneTokHy KapuuHOMY WINU afeHOKapuuHOMY), paka nuuesoja, paka rornosbl U
e, paka nNpsamMon kuwkun, paka nouykn (Bknodas RCC), paka neuyenn (Bkntodas HCC), paka
NOAXKENYA04HOW Xenesbl, paka xenyaka (ToO eCTb XenyaoudHbIN) 1 paka LWUTOBUAHOW Xenesbl. B
Crneaylowmnx BapuaHTax ocyllecTBreHns cnocoboB, MNPeAyCMOTPEHHbIX B  HACTOALEM
AOKYMEHTE, paK SBNAETCS BbIOpaHHbIM U3 rpynnbl, KOTOPas COCTOUT U3 paka MOMOYHOW XKernesbl,
paka AVYHMKOB, paka MOYEBOro Mysblpsd, paka MaTkv, paka npeacTaTenbHOW Xenesbl, paka
nerknx, paka nuuesofa, paka NevyeHu, paka NoaKenyao4yHOW Xenesbl U paka >xenygka. B
HEKOTOPbIX TakMX BapuaHTax OCYLUECTBMNEHUS,, paK XapakTepusyetcs amnnudukaymen unm
cepxakcnpeccnen HPK1-kMHasbl.

B HekoTOpbIX BapuaHTax OCYLUECTBNEHUs, pak SBNAETCS BblOpaHHbIM K3 rpynmbl,
KOTOpas COCTOMT M3 paka MOMOYHOM Xenesbl U paka ANYHMKOB. B HEKOTOPbLIX TakMx BapuaHTax
OCYLLECTBINEHMS, pak NpeacTaBnseT cobon paKk MONOYHOW Xenesbl U pak SUHHUKOB, KOTOPbI
xapaktepusyetca amnnudukagumn unm ceepxakcnpeccmen HPK1-kmHasbl. B HekoTopbix Takumx
BapuaHTax OCYLUECTBMEHMS, pak npeactaBndeTr cobon (a) pak MONOYHOW >Kenesbl UnuM pak
anyHUKoB; (B) koTopbiM xapaktepusyetcs amnnndukaymen unm ceepxakcnpeccnen HPK1-
KMHa3bl.

B HekoTopbIX BapuaHTax OCYyLWECTBMNEHMS, pak nNpeacTaBnseT cobon pak anyHukos. B
HEKOTOPbIX TAKUX BapUaHTax OCYLLECTBMNEHUS, pak ANMHUKOB XapakTepuayeTcsa amnnndukaymnen
unu ceepxakcnpeccuen HPK1-knHasbl.

B apyrux BapmaHTax OCyLWeCTBMNEHUs], pak npeacTaensaeT cobom pak MONOYHON XKenesbl,
BKMoYas, k npumepy, ER-nosntmeHbIN/HR-NONOXUTENBHBLIN/MO3UTUBHBIN Pak MOJTOYHOW XKenesbl,
HER2-HeraTmBHbIN pak MOMoOYHOM >xenesbl; ER-nosutmeHein / HR-nonoxutenbHbIn  pak

MOOYHON xenesbl, HER2-nonoxuTenbHbIN pak MOMOYHOMW KENe3bl; TPONHOW HEraTMBHbIA pak
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monoyHon xenesbl (TNBC) wnu BocnanutenbHbI pak MOMOYHOW >xenesbl. B HekoTopbix
BapMaHTax OCYLLECTBMNEHUs, pakK MOMOYHON Kenesbl MNpeacTaBnseT CoOON 3HAOKPMHHBLIN
PE3NCTEHTHBIA PaK MOMOYHOWN KENE3bl, PE3NCTEHTHBIA K TpacTy3symaby pak MOMOYHOW Kenesbl,
UNM paKk MOJSIOYHOM >Kenesbl, KOTOPbIN AEMOHCTPUPYET MEPBUYHYKD UMK NPUOBPETEHHYIO
PE3NCTEHTHOCTb K MHrMbrnposaHuio CDK4 / CDK6. B HekOTOpbIX BapnaHTax OCyLLECTBNEHUS, paK
MOMNOYHOWN Kenesbl npeacTaBnsieT coboM NPOrpeccUpyroWnin NN MeTacTatuydeckun pak
MONOYHOW Xenes3bl. B HEKOTOPbIX BapnaHTax OCyLLECTBNEHNST KaXA0ro U3 yKasaHHbIX Bblle, pak
MOJIOYHOW XXEmNe3bl XapakTepusyeTca amnnmdurkaguen nnm ceepxakcnpeccunen HPK1-knHasbi.

B HekoTOpbIX BapuaHTax OCYL|ECTBNEHUS, COEAUHEHME COrnacHo un3obpeTeHnto
BBOAUTCA B KayeCTBE MNEPBON INMHUM Tepanun. B apyrnx BapmaHTax oOCyLWeCTBMeHus,
COeAUHEHNe cornacHo Mn3oOpeTeHnto BBOAUTCS B KadvyecTtBe BTopon (nnu Gonee nosgHen)
MMHMKM  Tepanuu. B HEKOTOpbIX BapuaHTax OCYLWECTBMNEHWUS, COAUHEHWE COrnacHo
N300peTEHNIO BBOAUTCS B KadecTBe BTOPOW (Mnu Oonee nosgHen) NuUHUKM Tepanuu nocne
NEeYeHUss SHAOKPUHHBIM TepaneBTUYeCKUM areHToMm n / unu unrnbutopom CDK4 / CDK6. B
HEKOTOPbIX BapWaHTax OCYLUECTBMEHUS, COEAUHEHME COrnacHoO W30OpETEHUI0 BBOAUTCA B
kayectBe BTOpOM (MM Bomnee no3gHeW) NMHUKM Tepanuu nocne fneYeHUs 3SHAOKPUHHBLIM
TepaneBTUYECKMM areHTOM. B HEKOTOpbIX BapuaHTax OCyLLECTBMEHUS, COAMHEHNE COrnacHo
N306peTEHNIO BBOAUTCS B Kadectse BTOpoW (unu Oonee nos3gHen) nyvHUKM Tepanuu nocne
neyeHuns uHrnéuropom CDK4 / CDK6. B HekoTopbIx BapnaHTax OCyLEeCTBNEHUS, COEAMNHEHNE
COrnacHo n3obpeTeHnIo BBOAUTCSA B KavyecTBe BTOPOW (Unn Bonee nosgHen) nNuHUmM Tepanmm
nocre nevyeHus OAHMM UMW HECKOMbKUMU XMMWOTEpaneBTUYECKMMU CXEeMamu, Hanpumep,
BKMIOYAs TakcaHbl UMM NNaTUHOBbIE areHTbl. B HEeKoTopbIX BapuaHTax OCyLEeCTBMNEHUS,
COeAVHEHNE COrnacHo M3obpeTeHulo BBOAUTCA B kavyecTtBe BTopou (unum Gonee nosgHen)
NHUK Tepanum nocne neyveHns HER2 HaueneHHbIMK areHTamm, Hanpumep, TpacTysymabom.

TepMuHbl “aHOManbHbIA KNETOYHbIN POCT” U “runepnponudepaTtuBHOe PaccTPOUCTBO”
NCNONb3YT B3aNMO3aMEHSEMO B JaHHOMN 3asiBKE.

"AHOManbHbIE KNETOYHbLIN POCT", KaK MCMONb3YeTCA B HACTOSLLEM AOKYMEHTE, €CNn He
yKa3aHO MHOE, KacaeTCs KNEeTOYHOro pocTa, KOTOPbIN SBNAETCH HE3AaBUCUMbIM OT HOPMaribHbIX
PErynaTopHbIX MEXaHW3MOB (HanpuMep, NOTepPsA KOHTaKTHOrO TOPMOXEHUS). AHOManbHbIV
KNETOYHbIA POCT MOXET ObIiTb A0OpOKaAYeCTBEHHbIM (HE PakOBbIM) UMW 3NOKAYECTBEHHbIM
(pakoBbIM).

AHOMarbHbIE KNETOYHLIM POCT BKMOYAET aHOManbHbIA PocT: (1) onyxoneBbiX KNETOK
(onyxonen), KOTopble AEMOHCTPUPYIOT NOBLILLEHHYIO akcnpeccnio HPK1-knHasel; (2) onyxonen,
KoTopble nponndepupyoT nytem aktmsauum abeppaHtHon HPKI1-kuHasel; (3) onyxonewm,
KOTOpbIE XapaKTeEpM3yTCs amnnudukaunen unu ceepxakcnpeccuen HPK1-knHasel; n (4)
Onyxonew, KOTopblE SIBMSIIOTCA PE3UCTEHTHLIMW K 3HAOKPUHHOW Tepanun, aHTaroHnctos HER2
unu nHrnbmposaHme CDK4 / 6.

TepMyH  "AONOMHUTENBbHBIA  MPOTMBOPAKOBLIA  TEpaneBTUYECKME  areHT"  Kak
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NCMOMb3yeTCA B  HacTosILEM LOKymMeHTe of6o3Hadaer nwbon oamH unm  Gonblue
TepaneBTUHECKUIA areHT, APYron, YeM COeNHEHNE COrnacHo N3obpeTeHnto, KOTOPbI SIBMSIETCH
UNN MOXeT ObiTb WUCMOMb3OBaH B JIEYEHUN paka, TakOW Kak areHTbl, MOMy4YeHHble U3
CNeaylWmx KnaccoB: WHIMOUTOPbI MUTO3a, ankunawwme areHTbl, aHTumeTabonuThbl,
NPOTUBOOMYXONEBbIE AHTUONOTUKW, WHIMOMTOPBLI TOonomsomepasbl | u I, pacTutenbHble
ankanouibl, FOPMOHarbHbIE areHTbl U aHTAarOHUCTbI, MHIMBUTOPBLI hakTopa pocTa, UsnyyeHve,
WHIMONTOPbI MPOTEMHOBbLIX TUPO3MHKMHA3 WM / WUNNU CEPUH / TPEOHWMHKUHA3, WHrMOUTOpbI
KNETOYHOro Uuukrna, MoaudukaTopbl OUOMNOrMyYeckoro OTBeTa, WHrMbuTopbl (PEepPMEHTOB,
AHTMCEHCCOBbIE ONUIOHYKNEOTUAbI UMK NPOU3BOAHbLIE ONUIOHYKNEOTUAOB, LMTOTOKCUYECKNE U

MMMYHO-OHKONMOrM4yeckmne areHTbl.

Kak wncnonb3yetcs B HacTosileM [AOKymeHTe "pak" oTHocutcs Kk nobomy
31TOKQ4YECTBEHHOMY W / WM WHBA3VMBHOMY POCTY WM OMyXONW, BbI3BAHHOW aHOMarbHbIM
KNETOKHUM POCTOM. Pak kacaeTcsi CONMAHbLIX OMyXONewn, HasBaHHbIX MO TUMY KMNETOK, YTO UX
obpasyloT, paka KpoBM, KOCTHOMO MO3ra Unv numdaTnyeckorn cuctembl. Mprmepbl ConMaHbIX
OMyXOfen BKMOYaT CapKOMbl U KapuuHOMBbI. [TpMMepbl paka KpOBW BKIIOYAIOT JEWNKO3bI,
NMMAOMbI 1 MUENOMBI. Pak BKNIOYAET NEPBUYHBIN PaK, KOTOPbIN BO3HMKAET B ONPEAENEHHOM
MECTE OpraHusma, MeTacTaTU4eCKU pak, KOTOPbIA pPacnpoCTPaHAETCs OT MECTa, B KOTOPOM
Havancs B Apyrve 4actu Tena, NOBTOPHOE MPOSsIBNIEHME OT UCXOAHOrO NEPBMYHOMO paka nocne
pPEMUCCUN, N BTOPOrO MEPBUYHOrO paka, KOTOPbIA SBMSETCS HOBbIM MEPBUYHBIM PaKOM Y
YyernoBeka C UCTOPUEN NPeAbIAYLLEro paka OTNIMYHOMO TUMNa OT NOCeAHero Tmna.

B HekoTOpbIX BapuaHTax OCYLLECTBMNEHUSI CNocoBOB, NMPEAYCMOTPEHHbIX B HACTOSALLEM
AOKYMEHTE, paK SIBNAETCSA BbIOpaHHbIM U3 rpynnbl, KOTOPas COCTOUT U3 paka MOJTOYHOM Kenesbl,
paka SINYHMKOB, paka MOYEBOro My3bIps, paka Martkvi, paka NpeAcTaTenbHOW >Kenesbl, paka
nerknx, paka nuweBofa, paka MeYeHW, paka NoAKenyAo4YHOW >Kenesbl U paka xenyaka. B
HEKOTOPbIX TaKMX BapuaHTax OCYLLECTBMNEHUS,, paK XapakTepusyetcs amnnudukauymen wunm
cepxakcnpeccnen HPK1-kmHasbl.

PopMn U CXeMbl A03MPOBAHNS

BBegeHne coeguHEeHMn CcornacHo WU300pPETEHUI0 MOryT OCYLUECTBNATH  NOObIM
cnocobom, KOTOpbIn ofbecneymBaeT AOCTaBKY COEAMHEHUM K MeCcTy genctsus. [aHHbie
crnocobbl BKMIOYAKT nepopanbHble MNyTW, WHTPAAYOAEHAanbHOro nyTW, MapeHTepanbHoe
WHBEKLUNOHHOE (BKMNOYasa BHYTPUBEHHOE, NOAKOXHOE, BHYTPUMbILLEYHOE, BHYTPUCOCYAUCTOE
U MHAPY3NOHHOE), MECTHOE U pPeKTanbHOE BBEAEHNE.

Cxembl 4031poBaHNA MOTYT BbITb CKOPPEKTMPOBaHbI Ans obecnedyeHms onTUManeHOro
»xenaemoro oteeTta. Hanpumep, mMoryt BBOAWUTL pasoBon GOMOCHOW AO30W, MOrYT BBOAWTb
HECKOMNbKUMW pa3gerneHHbIMU A03aMU B TEYEHNE ONpPeAEneHHOro nepnoa BpeMeEH Unum 5o3a
MOXET MNPOMOPUUOHANbHO YMEHbLIATb WNM YyBEnu4UMBaTh Kak noka3aHo TpeboBaHusaMuU
TepaneBTMYEeCKOM  cuTyauum. OITO  SBNAETCH  OCOBOEHHO  NpeanoyvTUTENbHbIM - AnNS

hopMynunpoBaHns MapeHTepanbHbIX KOMMO3WMUUA B €AUHWYHOW [03MpoBaHHOW dopme Ans
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NPOCTOTbl BBEAEHUA N PAaBHOMEPHOCTU J03MpoBaHusA. EaMHUYHan ao3vposaHHas opma, Kak
NCNONb3YETCH B HACTOSALLEM JOKYMEHTE, KacaeTcs (PU3NYECKU AUNCKPETHBbIX €4UNHUL, KOTOpbIe
npueMnemble Kak CTaHAapTHble AO03UMPOBaHMA ANS  MMekonuTawwmx cybbekToB, Kkoraa
MMeKonuTalroLee NOABEPraloT MNEYEHUIo; KaKaaa ejuHvua, coaepxallas npenBapuTensHO
onpefeneHHoe KOMUYEeCTBO aKTUBHOMO COEAMHEHUd, pacCyMTaHHoe, u4ToObl MNOMyyYUTb
Xenaembli TepaneBTUYECKMn eddEeKT B COYEeTaHMU C HeobXoaMMbiM hapmaleBTUHECKUM
Hocutenem. Cneuynduvkaums AnNs €4UHUYHbBIX A03MPOBaHHbIX (POPM COrMacHoO M300pPETEHMIO
ABNAETCA NPOAWKTOBAHHOW MYyTEM W HEMOCPEACTBEHHO B 3aBMCMMOCTM OT (@) YHWUKanbHbIX
XapaKTEPUCTUK XUMMOTEPANEBTUYECKOTNO areHTa W KOHKPETHOro TepaneBTUYECKOro Unu
npodunakTnyeckoro adpdekta, KOTopbIn AOMKEH BbITb JOCTUTHYT, U (b) orpaHn4YeHnin, KOTopbIe
XapakTepHble ANS AaHHOW O6NnacTM COCTaBMEHUSA TaKOro akTMBHOrO COEAMHEHUS B NEYEeHUU
4YyBCTBUTENBHOCTN Y MHAVNBULYYMOB.

Takum obpasom, kBannULUMPOBaHHbIN cneymanuct Mor 6bl OLEeHUTb, OCHOBbLIBaACh Ha
pacKpbITUN, NPEACTABMNEHHOM B HaCTOALWEM [AOKYMEHTE, 4YTO A03a M CXema J03MPOBaHUS
perynupyeTtca B COOTBETCTBUM CO crnocobamm, XOpOoLO W3BECTHbIX B TepaneBTUYECKOW
obnactn. To ecTb, MakcumanbHas AOMycCTUMas A03a MOXET ObiTb Nerko ycTaHoBneHa, W,
KpoMe TOro, MoOXeT ObiTb onpegeneHon 3@EKTUBHOE KONMUYECTBO, YTO MpeaycmaTpusacT
3aMeTHbIA TepaneBTMHECKU ePdEKT Y NAUNEHTA, U KOTOPasi MOXET BPEMEHHO TpeboBaTbecs
ANs BBOAA KaxKaoro areHta, 4tobbl obecneuntb 3ameTHbI TepaneBTU4eckun eddekT vy
naymeHTa. COOTBETCTBEHHO, B TO BPEMS Kak onpejeneHHas 403a U CXeMbl BBEAEHUS ABNSAETCS
NPOVNMIOCTPUPOBAHHLIMU B HACTOALLIEM JOKYMEHTE, AaHHbIe MPUMEPbI HU B KOTOPOU Mepe He
OrpaHNuYMBaIOT [03Y U CXEeMy BBEAEHWUs, KOTOpble MOryT ObiTb MPEAYCMOTPEHHbIMU ANS
naymeHTa Ha NPakTUKe NO HACTOALEMY M30OPETEHUIO.

CneapyeT OTMETUTb, YTO OOBEMBI 4,03MPOBAHMSA MOTYT BapbUpOBaTh B 3aBUCUMOCTU OT
TMNa N TSXKECTUN COCTOSIHUSA, KOTOPbIW crneayeT obnerdntb, N MOryT BKIOYaTb €4UHUYHBIE UMK
MHOroKkpaTHble A03bl. Heobxoammo, Kpome TOro, MoHMMaTb, YTO Ans NOOro KOHKPETHOro
cybbeKkTa, KOHKPETHbIE€ CXEMbl A03MPOBaHMSA AOMKHbl ObiTb CKOPPEKTUPOBAHbI B TEYEHUE
nepvoga BPEMEHM B COOTBETCTBUM C  MHAMBUAYaNbHOW  HEOOXOAUMOCTbIO U
nNpoeccnoHanbHOM OLEHKOW CyObeKkTa, KOTOPOMY BBOAST WKW KOHTPONMUPYIOT BBEAEHUE
KOMMO3MLUMK, N, YTO AManasoHbl 403 U3MOXKEHHbIE B HACTOSALLEM AOKYMEHTE SBNAOTCH TOMbKO
WUNMIOCTPATUBHBIMU M HE SBMAIOTCA NpPeAHasHadYeHHbIMK, 4TOObl OrpaHuYnTbL OB6bEM unu
NMPUMEHEHMA Ha nNPaKTUKE 3asdABfeHHOW komnosvuymn. Hanpumep, A[03bl MOryT ObiTb
CKOPPEKTUPOBAHHBLIMA Ha OCHOBaHUM (PapMakOKMHETUYECKMX WnK apMakogMHaMUYECKmX
napameTpoB, KOTOPblE MOFYT BKMOYaTb KIMHMYECKME 3PPEKTbl, TakMe Kak TOKCUYECKMe
apdektol M / nnn nabopatopHble 3Ha4YeHus. Takmm obpasom, HacrTosiuee m3obpeTeHue
OXBaTbiBAET MOBbILWEHNE A03bl Y OAHOIO U TOrO e nauyueHTa, KoTopoe onpejenserca
KBanuduymposaHHbiM crneymanuctom. OnpegeneHne COOTBETCTBYIOLMX AO3UPOBOK U CXEM

BBeACHNA XUMMNOTEpPaNeBTUYECKOro areHTa ABnAaeTcA XOpoLo U3BECTHbIM B AaHHon obnacTu
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M3 YPOBHA TEXHUKM U  JOMKHO OblTb  MOHATHbIM, 4YTOObl ObITb  OXBa4YEeHHbIM
KBanMuUUMpoBaHHbIM CreLManmcToM, Nockonbky obecneunBaeTcs Bblknagkamu, packpbITbiMy
B HacCTOSLLEM JOKYMEHTE.

KonuuectBo coeamHeHna cornacHo n3obpeTeHunto, KoTopoe BBOASAT, OyaeT 3aBuceTb OT
cybbekra, KOTOPOro neyar, TSHKEeCTUM PacCTPOUCTBA WNU COCTOSHUS, CKOPOCTU BBELEHUS,
NpVpoAbl COEAUHEHUS N PELUEHUS OTHOCUTENbHO HasHaveHust Bpaya. OgHako, apdekTuBHoe
A03UpoBaHNS HaxoauTca B guanasoHe ot npumepHo 0,001 go npumepHo 100 Mr Ha Kr macchbl
Tena B AEHb, NPEeANOYTUTENBHO, OT NPpUMEPHO 1 A0 npumepHo 35 mr / kr / AeHb, O4HOW Unun
pasgeneHHbiMn gosamu. Onsa yenoseka ¢ maccon tena 70 Kr, 3TO COCTaBUT KONMMYECTBO OT
npumepHo 0,05 a0 npumepHO 7 1/ AeHb, NPEeANOYTUTENBHO OT NpuMepHo 0,1 40 npumepHo 2,5
r / AeHb. B HEKOTOpbIX Crny4vasix, YPOBHU AO3UPOBAHUS HWKE HWDKHEro npejena ykasaHHoro
AvnanasoHa MoryT ObiTb 6onee yem JOCTaToOuYHbIMK, TOrAa Kak B APYrvMx criydasax ewe 6onblune
403bl MOryT ObiTb MpUMeEHeHbl 6e3 BO3HUKHOBEHMUSI Kakoro-nnbo BpegHOro mnoBOYHOro
AEWNCTBUS, NPU YCNoBUK, YTO Takme Bonblume J03bl CHavyana AEnsT Ha HECKONbKO HebonbLumx
403 ANd BBEAEHWSA B TEYEHME AHS.

Komnosuumm 1 Nyt BBEAEHHSA

Kak wncnonb3yeTcss B HacTOsILEM JLOKYMEHTe, "dhapmMaueBTMYECKM MpPUEMITEMbIN
HOCUTENL" OTHOCUTCS K HOCUTENIO MUNn pasbaBuTento, KOTOPbIN HE BbI3bIBAET 3HAYUTEMBHOIO
pasapakeHus opraHm3mMa U He ymeHLaeT GMONorMyYeckyro akTMBHOCTb M CBONCTBA aKTUBHOTO
COEANHEHUSI, KOTOPOE BBOAST.

dapmaleBTUYECKN NPUEMMNEMbBIM HOCUTENb MOXET BKMOYaTb Nobon obLEenpUHATLIN
dapmayeBTUYECKNA HOCUTENDb UNN 3KCLMNNEHT. Bbibop HocuTensa u / unn akcymnmneHTa dyaer
B OONbLUON CTEeneHM 3aBUCETb OT (PaKTOPOB, TAKUX KaK KOHKPETHbIN Cnocob BBEAEHMS,
BMUSIHWE HOCUTENS WNU EeKCUUNUEHTa Ha pacTBOPMMOCTb W CTaAbMMbHOCTL W Mpupoja
neKapCTBEHHOW 4031POBAHHOW hOpPMbI.

Mpuemnemble dapmaleBTUYECKME HOCUTENM BKIIOYAOT MHEPTHble pasbaButeny unm
HanomnHWTENW, BOAY W pPasNUYHblE OpraHUYecKkne pacTBOpUTENU (TakMe Kak ruapartbl U
conbBaTtbl). dapmauyeBTUHECKME KOMMO3ULMM  MOTYT, €Cnn HeobXxoaumo, copepxaTtb
AOMONMHUTENbHbIE WHIPEAWUEHTbI, TakMe Kak apomaTuM3aTopbl, CBS3YHOLME BELLECTBa,
3KCUMNNEHTbI U TOMY nogobHoe. Takum obpasom, AN NepopanbHOro BBEAEHMS, TabneTku,
KOTOpblE coAepKaT pasnmyHblE SKCUMUMUEHTbI, TakKNe Kak MMMOHHAsi KUCNOTa, MOTyT NPUMEHSITb
BMECTE C pPasnNMYHbIMU PbIXAUTENSMW, TakMMWM Kak Kpaxman, anbrMHoBasi KucroTta u
OMNpPEeAENnEHHbIE CIOXHbIE CUMMKATbl U CO CBASYIOLMMW areHTamp, TakUMW Kak caxaposa,
XenaTuH M apaBuickas kameab. [pumepbl, 6e3 OorpaHnyeHusi, 3KCUMMMEHTOB BKIHOYaoT
kapboHaT kanbums, docdart kanbuus, pasnuyHbie caxapa W TWMbl kpaxmana, Npou3BOAHbIE
Lennonosbl, >XenaTuH, pacTUTEnbHble Macna W MONUATUNEHINUKONKU.  [JONONHUTENBHO,
CMa3sblBaloLMe areHTbl, Takue Kak creapaT MarHusi, naypuncynbdar HaTpus 1 Tanbk, 4acTo

ABNAKTCA NONE3HbIMU ANA Ta6J'IeTI/IpOBaHI/IFI. TBepJJ,bIe KOMno3numnm nogobHoro Tmna, Kpome
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TOro, MOFYT MPUMEHSITb B MSAMKMX W TBEPAbIX HAMOMHEHHbIX >XENaTUHOBbLIX Kancynax.
HeorpaHnumBawoLwme npumMepbl Matepuano, BCNEACTBME 3TOrO, BKMIOYAKT NaKTO3y WK
MOJSTOMHBIM Caxap W BbICOKOMOMEKYNAPHbIE nonuatuneHrnukonn. Korga >xenaTtenbHbiMU
ABNAOTCA BOAHbIE CYCMEH3UM WUNU 3MNUKCUPbl AN NepoparnbHOro BBEAEHUS, TO aKTMBHOE
COeAVHEHNEe B HUMX MOryT KOMOWHMpOBaTb C pasnUYHbIMK  NOACNACTUTENSMU UMK
apomMaTU3MPYLWMMK areHTamu, NoAKpalUMBaLWUMK BELWECTBAMWN UMW KpacUTENSMAN 1, ecnn
HY)XHO, 3MYNbIMPYIOLWMUMN  areHTamm Wnu  CyCneHAMPYOLWUMK  areHtamu, BMecTe C
paszbaBUTENAMU, TAKUMM KaK BOAA, 3TAHOM, NPONMNEHINMKONb, MULEPUH U UX KOMOUHaL UK.

dapmaueBTUYeckas KOMMO3MLUMA  MOXET, Hanpumep, Haxoautbca B  dopme
npuemMnemMon Ans nepopanbHOro BBEAEHUS, TAKOM kKak TabneTka, kancyna, Apaxe, nopoLulok,
KOMMO3MUMM C  3aMejneHHbIM  BbICBOOOXAEHMEM, pPacTBOP WNU  CYCMNeH3us, Ans
napeHTepansHON MHBEKLMUKN, TAKOW Kak CTEPUIbHbIA PacTBOP, CYCMEH3Us UMW 3MyNbCUS, AnNS
MECTHOrO BBEAEHME, TakOW Kak Masb UMW Kpem, Unu ANS peKkTanbHOro BBEAEHUS, TaKOW Kak
CYNMNO3UTOPUNA.

NnntocTpatmBHblie OPMbl ANS NApPeHTepanbHOro BBEAEHMS BKMOYAKOT pacTBOPbl UMK
CYCMNEH3MN aKTUBHbIX COEAVMHEHWA B CTEPUIbHbLIX BOAHbLIX PacTBOpax, Hanpumep, BOAHbIX
pacTBopax MPONUNEHITINKONS WU AEeKCTPO3WN. Takume nekapCTBEHHble (POpMbl MOryT ObiTb
COOTBETCTBEHHO OyhepHbIMU, ECININ HYXKHO.

dapmaueBTuyeckas KOMMo3nuns MoXeT OblTb B €4WHUYHBIX A03UPOBaHHbLIX hopmax
npuemMnemMbIx 4Ns O4HOKPaTHOro BBEAEHUS TOUHbIX 4,03MPOBOK.

dapmayeBTUYeCKme KOMMNO3nLMM npvemMnembie ANns AOCTaBKM COEAWHEHWMA COrnacHo
n3obpeTeHnto 1 cnocobbl UX npousBoacTBa OyayT OYEBUAHLIMW KBaNUUUUPOBAHHOMY
cneynanucty B AaHHOW 0O0nacTM M3 YPOBHSA TEXHUKW. Takme KOMMo3uuyum m cnocobbl nx
npounsBoAcTBa MOryT ObiTb HamaeHbl, Hanpumep, B "Remington's Pharmaceutical Sciences",
19th Edition (Mack Publishing Company, 1995), packpbiTue KOTOpOro siBNS€TCA BKMNOYEHHbIM B
AaHHbIN JOKYMEHT B KQYeCTBE CCbINKM B NONHOM o0beme.

CoeauHeHus cornacHo U3obpeTeHno MOryT BBOAUT BHYTPb NepopanbHo. [NepopanbHoe
BBEAEHME MOXET BKMOYaTb [MoTaHMe, Takum oOpasomM, 4YTO COoeAuHEHWe nonajaeTr B
XKENYAOYHO-KALLEYHbIN TPaKT, UMM MOrYyT NMPUMEHSITb UnK OyKKanbHOro, unv cybnureansHoe
BBEAEHWNE, N0 KOTOPOMY COeANHEHME NonaaaeT B TOK KPOBU HENOCPEACTBEHHO M30 pTa.

Komnosnymm npuemnemble ANS NepopanbHOro BBEAEHUS  BKIIOYAOT TBEpAble
KOMMO3MLUMKN, Takume Kak TabneTku, Kancynbl, KOTOpble coaepXaT YacTulbl, KUAKOCTU WUNK
MOPOLLUKN, NacCTUNKN (BKMHOYAs HAaMOMHEHHbIE XMAKOCTbIO), XeBaTernbHble, MYNbTW- U HaHO-
yacTuubl, renu, TBEpAblM pPacTBoOp, NMNOCOMY, MMEHKW (BKNOYas MyKOaare3uBHbIE),
BarvHanbHbl€ CYNNO3UTOPUN, CIIPEN U XKUAKNE KOMNOIULUN.

Yngkme KOMMo3vUUK BKNIOYAKOT CYCMEH3UW, pacTBOPbl, CUPOMbI U 3NUKCUPLI. Takune
KOMMO3MLMN MOTYT NPUMEHSATb B Ka4eCTBE HanoNHUTENEN B MArKUX UMM TBEPAbIX Kancynax wu,

KaK npasuno, BKNKYawT HOCUTEINb, Hanpumep, BOAY, 3TaHON, NONMUITUNEHITINKOMb,

51



NPONUNEHINNKOMb, METUMLUENMNIoNo3y Wnn npuemnemMoe macrno, U oauH unn Bonblue
3MYIbIUPYIOLWMX areHToB U / Unu cycneHaupylowmx areHToB. >Xujkme Komnosnymu, Kpome
TOro, MOryT Nony4aTbCsa NyTEM PacTBOPEHNS TBEPAOro BELLIECTBA, Hanpumep, ¢ calle.

CoegnHeHua cornacHo M300peTeHuto, KpomMe TOro, MOryT MPUMEHATb B ObiCTpo-
pacTBOpuMbIX, ObICTPO-pacnajarouxcs AO03NPOBaHHbIX opMax, TakMx Kak Te, KOTOpbIU
onucaHbl B Expert Opinion in Therapeutic Patents, 11 (6), 981-986 Liang n Chen (2001),
pacKpbiTUE KOTOPOro SIBNSAETCS BKMOYEHHbIM B AaHHbIA JOKYMEHT B KadeCTBE CCbINKU B
nonHom obbeme.

[nga TabneTnpoBaHHbIX NEKAPCTBEHHbBIX A03UPOBaHHbBIX POPM, B 3aBUCUMOCTU OT A03bl,
JEeNCTBYIoLLEE BELLIECTBO MOXET cocTaBnsaTb oT 1 mac.% 40 80 mac.% [03mpoBaHHON OOPMBI,
6onee npeanouTUTENBHO OT 5 Mac.% po0 60 mac.% Ao3npoBaHHON hopMbl. B fononHeHue k
AENCTBYOLEMY BeLlecTBY, TabmneTku, Kak npaBuno, coaepxaTt paspbixnutens. [Mpumepsl
paspbIXIMTENEN BKMOYAT HATPUA Kpaxmana rMUKONAT, HaTpusa kapbokcumeTunuennionoasy,
Kanbuyms kapBoKCUMETUNLENoNo3y, Kpockapmernnosy HaTpus, KPOCMOBWUJ,OH,
NONUBUHUNNNPONNAOH, METUMLENMIONO03Y, MUKPOKPUCTANNUYECKYIO LIENIIONO03Y, 3aMELLEHHYIO
HVKHUM ankunoM rmapoKCUNponunuentonosy, Kpaxmar, npeaBapuTenbHO XenaTMHN30BaHHbIN
Kpaxman v HaTpua anbruHat. Kak npaesuno, paspbixnutenb 6yaet coctasnate ot 1 mac.% Ao
25 mac.%, npenmyLecTBeHHO oT 5 mac.% g0 20 mac.% 4o31poBaHHON hopMbI.

Ceasyowpme Bewjectsa 0ObIYHO MUCMOMb3YIOTCA ANA NPULAHUS KOT€3UOHHbIX CBOWCTB
TabnetvposaHHon  komnosvumn.  [loaxopawme  cBA3yLWME  BelectBa  BKNIOYaKOT
MUKPOKPUCTANMMYECKYIO LEeNNIono3ay, XenaTuH, caxapa, NonuUaTUNEHITIMKONb, HaTyparnbHbIe U
CUHTEeTUYECKMe Kameau, MOMVBUHUNMUPPOSNMAOH, MPEXEnaTUHU3MPOBAHHbLIN  Kpaxmarl,
TMAPOKCUNPONUMLENIIONO3Y U FMAPOKCUNPONUIMETUNLENono3y. TabneTtkn Takke MOoryT
copepxartb pasbaButenn, TakMe Kak naktosa (MOHOrMApar, BbICYLUEHbIM NPU pacnblfeHnm
MoHOrmapart, Oe3BOAHbLIA U MpPoYee), MaHHUT, KCUMUT, AEKCTPO3a, caxaposa, CcopdwuT,
MUKpPOKpUCTannmM4eckas Lennionosa, kpaxman n gurnapar AByXOCHOBHOro gpocdarta kanbums.

Tabnetkn MoryT Takxke Heoba3aTenbHO BKMIOYaTb NOBEPXHOCTHO-aKTUBHbIE BELLECTBA,
Takme Kak naypuncynbdar Hatpua n nonmcopbar 80, m BewecTtsa, CnocobCTByOLME
CKOIbXKEHUIO, TaKNe Kak AMOKCUA KPEMHUS U TanbK. Koraa oHW NpUCYTCTBYIOT, MOBEPXHOCTHO-
aKTUBHbIE BeLlecTBa OObLIYHO Haxoaatrcs B konudectse oT 0,2 go 5 mac.% Ttabnetkn, a
BELLEeCTBA, CNOCOBCTBYIOLME CKOMBXKEHUIO, 06bIMHO OT 0,2 fo 1 mac.% TabneTku.

Tabnetkn Tawke OObIMHO cojepXar CMasbiBaloLue BellecTBa, Takue Kak creapar
MarHus, creapaT kanbuus, cTteapaT UuHKa, cTeapundymapar HaTtpusa M CMmecu creapara
MarHus ¢ naypuncynbdarom Hatpus. CmasbiBalowue Bewjectsa OObIYHO NPUCYTCTBYIOT B
konuyectse ot 0,25 go 10 mac.%, npeanoututensHo ot 0,5 g0 3 mac.% Tabnetku.

Opyrne obwWenpuHATbIE WHIPEAWEHTbl  BKMIOYAKT  aHTUOKCUMAAHTbI,  Kpacutenw,

apoMaTM3NpPYIOLLME areHTbl, KOHCEPBAaHTbI M areHTbl, KOTOPblE MAaCKUPYT BKYC.
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MpumepHble TabneTkn cogepxar 40 npumepHo 80 mac.% AEWCTBYIOLEro BELWECTBa, OT
npumepHo 10 mac.% a0 npumepHo 90 mac.% ceasylowero sewectsa, ot npumepHo 0 mac.%
40 npumepHo 85 mac.% pasbasutens, oT npumepHo 2 mac.% [0 npumepHo 10 mac.%
paspbixnutena u npumepHo ot 0,25 mac.% o npumepHo 10 mac.% cmasbiBaroLlero BeLecTaa.

Cmecn ana TabneTtok MOXHO NpeccoBaTb HanpsiMyto UMM C MOMOLLBIO POSIMKOBOMO
npecca ans obpa3oBaHus Tabnetok. Cmecn ana TabneTok uUnm 4actTu CMecen Takke MOryT
ObITb BNAXHO-, CyXO-, UM pacnnaBneHo-rpaHyMMpoOBaHHbIMA, pacnnasneHo 3acTbIBLUMMWN UM
3KCTPYAMPOBaHHbIMK Nepes TabnetuposaHmemM. KoHeYHas KOMNO3numusa MOXET BKNoYaTb OA4UH
unu 6onee cnoes 1 MOryT ObITb NOKPLITLIMW UM HENOKPbLITBIMU; UM MHKANCYNUPOBaHHbIMM.

Cocrtas Tabnetok nogpobHo obcyxaaetca B “Pharmaceutical Dosage Forms: Tablets,
Vol. 17, H. Lieberman and L. Lachman, Marcel Dekker, N.Y., N.Y., 1980 (ISBN 0-8247-6918-X),
pacKpbITUE KOTOPOrO MOSTHOCTBLIO BKMIOYEHO B HACTOALLMN AOKYMEHT NOCPEACTBOM CChINKN.

Teepable KOMNO3UUUM ANSA NepopanbHOro BBEAEHUA MOryT ObiTb MPUroTOBIEHbI C
HemMeaneHHeMm 1/  wnn  moagudmumpoBaHHbIM  BbicBoBOXAEHMEM. Komnosnymm C
MOANPULNPOBAHHBIM BbICBOOOXAEHMEM BKIHOYAOT OTCPOYEHHOE, YCTOMYMBOE, UMMYNbCHOE,
KOHTpONupyemoe, Lenesoe 1 NporpaMMmnpoBaHHoOE BbICBODOXAEHME.

MNprvemnembie KOMNO3UUMM C MOAUMDULMPOBAHHBLIM BbICBODOXAEHMEM OMNUCaHbl B
nateHte CLUA Ne 6,106864. TllogpobHOCTM © ApYrMX MNOAXOAALUMX  TEXHOMOMK
BbICBODOOXAEHNSA, Takmx Kak BbICOKO3IHEPreTUYeckne LUCNepcunm n OCMOTUYECKME 4YacTuubl U
MOKpPbITbIE YacTubl, MOXHO HauTn B Verma et al, Pharmaceutical Technology On-line, 25(2), 1-
14 (2001). Wcnonb3oBaHME >XeBaTENbHOW PE3UHKN ANS AOCTUNKEHWSI KOHTPONMMPYEMOro
BbicBOOOXKAEHNSA onucaHo B WO 00/35298. PackpbIThe 3TUX CCbINOK MOMHOCTbIO BKMOYEHO B

HaCTOSALLMUIA JOKYMEHT NOCPEACTBOM CCbINKM.

[lapeHTepanbHOE BBEAEHUE

CoegnHeHua cornacHo U300pPETEHUIO TaKkKe MOXHO BBOAUTH HEMOCPEACTBEHHO B
KPOBOTOK, B MbILULY WUNN BO BHYTPEHHMM oOpraH. [lpuemnemble cnocobbl napeHTepanbHOro
BBEAEHUSA BKMOYAIOT BHYTPVBEHHOE, BHyTpuapTepumanbHoe, BHYTPMOpPOWNHHOE,
WHTpaTekaneHoe, BHYTPWKENYLO4YHOE, BHYTpUypeTpansHoe, BHYTPUIPYAVHHOE,
BHYTPUYEPENHOE, BHYTPUMbILLIEYHOE W nogkoxHoe. [logxogdawme ycTpouctsa Ans
napeHTepaneHOro BBEAEHWA BKNIOYAKT uWronbyaTble (BKMOYAA MWUKPOWUbI)  LLNPULbI,
6esuronbyatbie LWNpULbl U MHAPY3NOHHbIE NPUCIOCOBNeHns.

Komnostymn aAns napeHtepanbHOro BBeAeHUs OObIYHO MpeacTaBnsioT cobon BOAHbIE
pacTBOpPbI, KOTOPbIE MOTMYT COAEPXKaTb 3KCLUMMEHTbI/BCNOMOraTenbHble BELEeCTBa, Takue Kak
conu, yrneesogbl 1 BydepHbie areHTbl (npeanodTutensHo ¢ pH ot 3 4o 9), HO A4NS HEKOTOPbIX

NPUMEHEHWIN OHM MOTYT BbITb Gonee NOAXOAALLMMU B BULE CTEPUIbHbIX HEBOAHbLIX PacTBOPOB
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WUNU B BbICYLLEHHOW (POpMe ANS UCNOMb3OBAHWUS B COYETAHUM C MOAXOAALLUMM HOCUTENEM,
Takum Kak CTepunbHas, anmporeHHas soga.

MpuroToBneHne napeHTepanbHbIX KOMMO3UUUA B CTEPUNbHBIX YCMOBUSX, Hanpumep,
nytem nvodunusaymm, MOXHO TNerko OCYLECTBUTb C UCMOMNb30BAHWEM CTaHAAPTHbIX
hapmaueBTUHECKMX CMOCOBOB, XOPOLLO WM3BECTHbIX crneysanuctam B AaHHOM obnactu um3
YPOBHSA TEXHUKN.

PacTBOpMMOCTb  COEAMHEHMM  COrnacHO  M300PETEHMIO,  MUCMOMb3yEMbIX  MpU
NPUroTOBMNEHNN NapeHTeparnbHbIX PaCTBOPOB, MOXET ObITb YBENUYEHA 3a CYET UCNONb30BaHUS
NoAXOASAWMX CrnoCOOOB COCTaBIEHUS, TaKMX KakK BK/OYEHWE areHTOB, MOBbILAOLWMX
pacTBOPMMOCTMW.

Komnosnymm pAans napeHTepanbHOro BBefeHWst MoryT ObiTb  COCTaBneHbl C
HEMeANeHHbIM 1/ v MoAUPUUMPOBAHHLIM  BbicBOBOXAEHMEM. Komnosmymm ¢
MOANMDULNPOBAHHBIM BbICBOOOXAEHNEM BKIHOYAOT OTCPOYEHHOE, YCTOMYMBOE, UMMYNbCHOE,
KOHTPONMUPyeEMOe, LENeBOM U MpPOrpamMMuMpoBaHHOE BbicBODOXaeHME. Takum obpasom,
COEAMHEHUS COrnacHo n3obpeTeHnto MoryT ObiTb COCTaBMEHbI B BUAE TBEPAOro, NONyTBEPAO0ro
BELEeCTBA UMM TUKCOTPOMHAs XMAKOCTb ANA BBEAEHMS B BUAE VMMNMAHTUPOBAHHOrO AEro,
obecneuymBaroLlero MoANMPULUPOBaAHHOE BbICBODOXAEHNE aKTUBHOIO CoeAuHeHUs. [pumepsi
Takux KOMPMO3VLMA BKMOYAOT MOKPbITbIE NEKapCTBEHHbIM CPEACTBOM CTeHTbl n PGLA
MUKpoCcdepbl.

CoegnHeHna no HacToswemy M30OpEeTEeHUIO Takke MOXHO BBOAWTb MECTHO Ha KOXY
UNU CrM3ncTyro o6onNoYKy, TO €CTb AepManbHO UK TpaHchepmanbHO. TUNUYHbIE KOMMNO3ULUA
ANA 3TOW Lenu BKNIOYaloT renuv, ruaporenn, NOCbOHbl, PacTBOPbl, KPeMbl, Masu, MPUCHIMKK,
MOBA3KW, MEHbl, MMEHKW, KOXHble NNAacTbIpW, Kancynbl-UMMNNAHTaTbl, UMMNMAHTaTbl, CMOHXW,
BOMNOKHA, MOBSA3KM U MUKPOIMYNbCUU. Tarke MOXHO MWCMOonb3oBaTb JIMNOCOMbI. TUMUYHbIE
HOCUTENWN BKIIOYAOT CNUPT, BOAY, MUHEpanbHOEe Macno, »XuAkui BasenuH, Genbiini BasenuH,
rMUUEPWH, MNOMUITUNEHINIMKONL WM NPONUMEHrNMKONb. MoryT ObiTb BKMOYEHbl YCUNUTENW
NMPOHMKHOBEHUSA; cmoTpute, Hanpumep, J Pharm Sci, 88 (10), 955-958 by Finnin and Morgan
(October 1999). [pyrne cnocobbl MECTHOrO BBEAEHWS BKIOYAOT A0CTaBKy Mpy MOMOLLU
anekTponopauun, uoHodopesa, doHodopesa, CcoHodopesa U MUKPOUFONbHOW  Unn
6esnronbHoOn MHbEKUUKM (Hanpumep, Powderject ™, Bioject ™ un 1. 4.). PackpbiTMe 3TUX CCbINOK
MOMHOCTBLIO BKMOYEHO B HACTOALMA JOKYMEHT NOCPEACTBOM CChISKMN.

Komnosnymm ans MecTHOro NpUMEHeHNss MoryT ObITb COCTaBneHbl C HEMEANEHHbIM 1 /
unu - MoauMUMpPOBaHHbIM  BbicBOOOXAEHMEM. Komnosvymm ¢ MOAVMULMPOBAHHBLIM
BbICBOOOXAEHNEM BKMIOYAIOT OTCPOYEHHOE, YCTOWYMBOE, WMMYNbCHOE, KOHTPONupyemoe,
LeNeBOW U NPOrpaMMmnpOBaHHOE BbICBODOXaEHME.

CoegnHeHua no Hactoswemy WU30OpPEeTEeHUIO TaKkkKe MOTEeHUMAnbHO MOXHO BBOAUTH
WHTpaHasanbHo Unun nytem uHranaymm, obblivHO B popme Cyxoro nopotuka (nmbo oTaeneHo, B

BUAE CMECW, Hanpumep, B CyxXOM CMECU C nakTto3on, nubo B BMAe 4acTulbl CMELLAHHOrO
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KOMMOHEHTA, HanpumMmep, CMELLaHHbIN ¢ hocchonmnuaammn, TakKMmMmn kak ocaTtngunxonmH) ma
WHransTopa Cyxoro nopoLuKka Unu B BUAE aspo30fbHOro CNpest U3 KOHTENHepa Noj AaBneHnemMm,
Hacoca, cnped, pacnbinuTena  (MPeanoyvYTUTENbHO  PacnbINUTENs,  UCMOMb3YHOLEro
3NEKTPOrnapoaNHaMuNKy AnS MOMyYeHUss MEnNKOLUCNEPCHOro TymaHa) wunu Hebynavsepa, C
nucnonb3oBaHMeM unu  06e3  UCNOoNb3OBaHUSA NOAXOAALMA MPOMENMEeHTa, Takoro Kak
1,1,1,2-TeTpacptopstan wunn  1,1,1,2,3,3,3-rentacptopnponad. [Ons  uHTpaHasanbHoro
NMPUMEHEHMSA MOPOLLOK MOXET BKMoYaTb OWOaresvBHbIA areHT, Hanpumep XWTo3aH Wnu
LUUKNOLEKCTPUH.

KoHTerMHep noa AaBneHuMeM, Hacoc, Cnpen, aspo3OfibHbIM  pacnbiMTenb  UNU
Hebynamsep MOXET CcoaepXaTb pacTBOP WM  CYCNEH3UKD COeAMHEeHUusI(1) COornacHo
N300PETEHNIO, YTO COAEPXKUT, Hanpumep, 3TaHON, BOAHLIA 3TaHOM WAN MOAXOASALLMUA
anbTEPHaTUBHbLIN ~ a@reHT ANd  AUCNEeprMpoBaHus, conwbunmsaymm  unu - nNpoaneHus
BbICBODOXAEHNSA aKTMBHOrO BeLlecTBa, NponenneHt(bl) B KayecTBe pacTBopuUtensa WU
Heobsi3aTenbHOE MOBEPXHOCTHO-aKTUBHOE BELLECTBO, Takoe Kak TpuoneaTr copbutaHa,
ONEeVHOBAas KNCNOTa UM ONMroMOosNIoYHas Kncnota.

MNepea wvcnonb3oBaHMEM B KOMMO3ULMW CyXOro MNOpoLUKa WNW CYCMEH3UU MNpPOAYKT
NeKapCTBEHHOro npenaparta MUKPOHM3UPYIOT 4O pasmepa, NoAXOAALEro ANS JOCTaBkU NyTEM
nHranaumm (obblYHO MeHee 5 MUKPOH). OTO MOXeT ObiTb AOCTUrHYTO C MOMOLLbIO Moboro
nogxoaauwjero cnocoba MsMenbYeHns, TaKOro Kak CnmMpanbHO-CTPYMHaa MenbHuua, CTpyuHas
MenbHMLA B TMCEBLOOKWMKEHHOM croe, obpaboTka CBEPXKPUTUYECKOW XXMAKOCTU C
obpaszoBaHMemM HaHO4YacTUL, roOMOreHu3aums rnoj BbICOKUM AaBNEHWEM UNU pacnbinUTenbHas
CyLLKa.

Kancynbl (caenaHHble, Hanpumep, uns xenatnda wnu MML), 6nnctepbl n KapTpuaxm
ANS UCNONb30BaHMA B WHransatope unu uHcydpgnatope MoryT ObiTb COCTaBMNEHbl TakuMm
obpasom, 4TOOblI CcoaepXaTb MNOPOLUKOBYD CMECb COEAUHEHUA COrnacHo W300pEeTEHNIO,
NOAXOASALLYIO MOPOLLUKOBYIO OCHOBY, TaKyld Kak nakTto3a Wnu kpaxman, n mogudukatop
aKTUBHOCTW, TakOW Kak |-NnenuywH, MaHHUT wnu cteapaTr MarHus. Jlaktosa MoxeT ObiTb
6e3sogHOM unn B hopmMe MOHOrMapara, NpPeanovYTUTENbHO nocnegHss. [dpyrne nogxoaswme
SKCUMMWEHTbI BKNIOYAKOT AEKCTPaH, rMKO3y, ManbTo3y, copbut, KCnut, opyKTo3y, caxaposy u
Tperanosy.

MNpuemnemass KOMMNO3MUMA B BUAE pacTBopa AN MWCMOMb30BaHUS B a3pO30SIbHOM
pacnbifUTENe C UCMONb30BaHNEM 3NEKTPOrMAPOAUHAMUKA ANA NONYYEHUS MENKOANCNEPCHOro
TymaHa MOXeT cogepxaTtb OT 1 Mkr go 20 Mr COeaAUHEHNS COrnacHO M30BOPETEHMIO Ha OA4HO
cpabartbiBaHne, a obbem cpabartbiBaHNA MOXET BapbupoBatbca oT 1 mkn go 100 mkn.
TunnyHas KOMMO3MUMA BKMOYAET COEAMHEHWE COrracHO MU30OPETEeHUIO, MPOMUMEHTNINKOb,
CTEPUNbHYIO BOAY, 3TaHON W XNOpua HaTpusa. AnbTepHaTMBHbIE PacTBOPUTENW, KOTOPbIE

MO>XXHO MCNOJ1b30BaTb BMECTO NPONUNEHrNMMKona, BKNoYakoT rmuuepuH 1 nONN3TUNEHMNKonb.
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MNoaxoaswme apoMaTm3aTopsbl, Takue kak MEHTON U NEBOMEHTOS, U NOACNACTUTENMN,
Takue Kak caxapuH Unu caxapvH HaTtpus, MoryT ObiTb AoBaBneHbl K AaHHbIM KOMMO3MLMAM
CornacHo Wu300peTeHnto, npefHasHaYeHHbIM AN UHransayuMoHHOro / UWHTpaHasarnbHoro
BBEAEHUSA.

Komnosvuymm Ana  WMHransayuoHHOro/MHTpaHasanbHOro  BBEAEHMA  MOryT  ObiTb
COPMYNNPOBaHbI C HEMEANEHHbIM WU/WnM  MOANMULUPOBAHHBIM  BbICBODOXAEHMEM C
ncnonb3oBaHem, Hanpumep, nonu(DL-cononumepa mono4vHon n rnukoneson kucnot (PGLA).
Komnosnymm ¢ MogmduumpoBaHHbIM BbICBODOXKAEHNEM BKMNIOYAKOT OTCPOYEHHOE, YCTOMYNBOE,
UMMNYNbCHOE, KOHTPONMPYEMOE, LieNeHanpasneHoe 1 3anporpammMmmpoBaHHOE BbICBOOOXKEHME.

B cnyyae vHranatopos Ansa Cyxoro Mopollka M aspo3onen CTaHfapTHas 403MpOoBKa
onpefensieTcs C NOMOLLUbKO KnanaHa, KOTOpbI NojaeT OTMEpPEeHHOe KOonmyecTBo. EaguHnubl B
COOTBETCTBMM C U306peTeHnemM o6bIHHO NPUCNOCOBNEeHbl A4S BBEAEHNSA OTMEPEHHON 403bl UMK
«BMPbICKNBAHNS», COAEpPKaLLEN KenaemMoe KONMMYECTBO COEANHEHUSA COrnacHO U300peTeHuIo.
ObLwasa cyTouyHas f03a MOXET BBOAUTLCS B BMAE Pa30oBOW A03bl UNK, 0ObIMHO Yalle, B BUAE
pasgeneHHbIX 403 B TEYEHNE AHS.

CoegnHeHna no HacTodAwemMy MW300peTeHM0 MOXHO BBOAUTb PEKTanbHO WK
BarMHanbHO, Hanpumep, B opme Cynno3uTopusi, neccapua wunum knusmbl. Kakao-macno
npeacraesnseTr cobon TPaguMLUMOHHYIO OCHOBY ANSA CYNMNO3UTOPUEB, HO MNpu HEoBXoaMMOCTU
MOTYT UCNOSb30BaTLCS Pa3fnyHble anbTepHaTUBHI.

Komnosnymm ana pektanbHOro/BarMHanbHOro BBeAEHUA MOryT ObiTb COCTaBri€Hbl C
HeMeaneHHbIM  u/nnu MOANPULNPOBAHHBIM BbICBODOXAEHNEM. Komnosunymu c
MOANMULNPOBAHHBIM BbICBOOOXAEHUEM BKITHOYAIOT OTCPOYEHHOE, YCTOMYMBOE, UMMYNbCHOE,
KOHTpONMpyemoe, LeneHanpasneHoe n 3anporpaMmmmpoBaHHoe BbICBODOXEHME.

CoeguHeHusa cornacHo N3obpeTeHNto Takke MOXHO BBOAWTb HENOCPEACTBEHHO B rnas
unu yxo, obblMHO B OpME Kanenb MUKPOHU3MPOBAHHOMW CYCMEeH3MM Wnn pacTteopa B
M30TOHNYECKOM, pPH-OTperynmupoBaHHOM, CTepunbHOM dusnonornyeckom pacrtsope. Lpyrue
KOMMO3MLUMK, MNOAXOAALME ANS  [NasHOro W YWHOMO BBEAEHMSA, BKMOYaT  Masu,
Buopasnaraemble (Hanpumep, paccacbiBalOLWMECs TreneBble  CrOHXMW, KOnmnareH) u
Hebuopasnaraemble (Hanpumep, CUNMKOHOBLIE) MMNMaHTaThbl, NAACTUHbI, NINH3bl U CUCTEMbI U3
yactTuy wWnuM Ny3blpbKOB, Takme Kak HUOCOMbI MMM NMNOCOMbI. [lonumep, Takowm Kak
NMepeKpPeCHO-CBA3aHHasa MoNMakpunoBas KWCNoTa, MNOMUBMHWIIOBBIA CNUPT, rManypoHOBas
Kncnora, LUEennionosHbin - NOnMMep, Hanpumep, TMAPOKCUNPONUIMETUNLENIIONO03a,
rMAPOKCUITUNLENNIONO3a UNM METUNUENN03a, WUNu reTepononucaxapuaHbii  nonumep,
Hanpvmep, renaHoBas kameab, MOryT ObiTb BKMOYEHblI BMECTE C KOHCEPBaHTOM, TakMM Kak
xnopug ©OeH3ankoHns. Takve KOMMOo3UUUKM Takke MOXHO JAOCTaBMsATb C  MOMOLLbIO
NMOHTOhOpesa.

Komnosnymm ans rmasHoro/yLwHoro BBeAeHns MoryT ObiTb COCTaBMNEHbl C HEMEANEHHbIM

nwvnn  mMoandUUMPOBaHHbIM  BbicBODOXAEHMEM. Komnosuuyum ¢ mMoaMdMLMPOBaHHbIM
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BbICBODOXAEHMEM BKIOYAOT OTCPOYEHHOE, YCTOMYMBOE, WMMYNbCHOE, KOHTPONMpyemoe,

LieneHanpasneHoe 1 3anporpaMMUpPOBaHHOE BbICBOGOXKAEHNE.

[pyrmne TexHonorum

CoeavHeHnsa cornacHo K300peTeHuto MOryT KoMmOBMHMpOBaTbCA C  PaCTBOPUMbIMM
MaKpPOMONEKYNAPHbIMUA COEAUHEHUSIMU, TakMMKM KaK LUKMOAEKCTPUH U €ero noaxogsue
NPOU3BOAHbLIE UM MOMUSTUNEHINIMKONbCOAEPXKALLUME NOMNMUMEPDLI, C LUEeNnblo YNyyLIeHUs ux
pPacTBOPMMOCTb, CKOPOCTb pPacTBOPEHUSsi, MackupoBaHuWe BKyca, OMOLOCTYMHOCTb W/UNu
CTabunbHOCTb ANSA UCNOMNb30BaHWUs B MOOOM U3 BbILLEYNOMSIHYTbIX CNOCOOOB BBEAEHUS.

Komnnekcbl nekapCTBEHHbIN npenapaTt-UMKNogekCTPpUH, Hanpumep, OObIYHO MOXHO
ncrnonb3oBatb Ans OOMbLUMHCTBA IEKapCTBEHHbIX (OpM UK crnocoboB BBefeHus. Kak
KOMMMEKCbl  BKIMOYEHMS, Tak W  KOMMMEKCbl HE BKMOYEHMS MOTYT MOTEHUManbHo
ncnonb3oBaTtbCs. B kauyecTBe anbTepHaTMBbl HENOCPEACTBEHHOMY KOMMIEKCOOOPa30BaHNIO C
AEVCTBYIOLUMM  BELLECTBOM,  LMKMOAEKCTPUH  MOXHO  WCMONb3oBaTb B KayecTse
BcnomoratensHon pobaBkn, TO eCTb B Ka4yectBe Hocutensi, pasbasutens unm
conobmnmsatopa. Yawe Bcero Ana 3TUX Uenen ucnonb3ywtca anbda-, Oeta- un
raMmma-LuKnoAeKCTPUHBI, MPUMEPLI KOTOPbIX MOXHO HanuTu B nybnukaymax PCT WO 91/11172,
WO 94/02518 n WO 98/55148, onucaHua KOTOPbIX MOMHOCTbIO BKMOYEHbI B HaCTOALYUA

AOKYMEHT nocpeaCTBOM CCbINTKW.

QO3VIQOBK8

KonnyecTtso BBOAMMOrO akTUBHOMO COefUHEHUs1 ByaeT 3aBUCETb OT CyObekTa, KOTOPOro
neyar, Cepbe3HOCTN PacCTPONCTBA UMK COCTOSIHUS, CKOPOCTM BBEAEHMUS, NPUPOAbLI COeANHEHNS
N ycmoTpeHus nevawlero spada. OgHako adbdpekTnBHan go3a 0BblMHO HAXOAUTCSA B AUana3oHe
oT npubnusntensHo 0,001 po npubnusamtenbHo 100 Mr Ha kr Beca Tena B [A€Hb,
npegnoytutensHo ot npubnusmntensHo 0,01 go npubnuantensHo 35 mr / kr / A€Hb, B BUAE
OAHOKpaTHOW Unu pasgeneHHon fo3bl. [ns yenoseka ¢ Becom 70 kr ato OyaeT coctaBnaAtb OT
npubnusantensHo 0,07 po npubnuautensHo 7000 mMr / geHb, NpPeanoyTUTENBHO OT
npuénusntensHo 0,7 po npubnusntensHo 2500 mr / aeHb. B HEKOTOPbIX Cnyyasx YpPOBHMU
JO3NPOBOK HIKE HWKHErO Mpegena BbIWEYNOMSHYTOro auanasoHa moryT Obitb Gonee uyem
AOCTaTO4HbIMK, B TO BPEMSI KaK B APYrMX CIy4asix MOryT UCNonb3oBaTbes ewe 6onblumne fo3bl,
He BbI3blBas KakMx-nMMbO BpeaHbIX MOBOuYHLIX 3hdeKToB, NpM 3TOM Takme OGonbline AO03bl

0BbIYHO AENATCA HA HECKOMNbKO MEHbLUMX 403 AF1sl BBEAEHUS B TEYEHMNE BCErO gHS.

Habop-uns-yacrtewn
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MockonbKy MOXET ObITb XenaTenbHO BBOAUTE KOMOMHAUMIO aKTUBHbBIX COSAUHEHUN,
Hanpumep, C Lenblo NeYEeHUss KOHKPETHOro 3aboneBaHns UNn COCTOSIHUS, YTO BXOAUT B 0ObEM
HacTosiLero n3obpetenus, agse nnm 6onee dapmaleBTUHECKMX KOMMO3ULUIA, NO KpanHEN Mepe
OfHA W3 KOTOPbIX COAEPXUT COEAMHEHWE B COOTBETCTBUM C M30OPETEHMEM MOXHO YA06HO
koMOuHMpoBaTb B opme Habopa, MOAXOASALIEro Ans COBMECTHOTO BBEAEHUS KOMMO3MLUW.
Takmum obpasom, Habop No HacTosAeMy N30OpPETEHNIO BKNIOYAET ABe uUnu 6onee oTaenbHbIX
hapmayeBTUYECKNX KOMMO3NLUIA, MO MEHbLUEA Mepe, O4Ha U3 KOTOPbIX COAEPXKUT COeAMHEHME
No HacTosemy Un300peTeHntio, U CpeacTBa ANS pPasfenbHOro  XpaHEeHUs YyKasaHHbIX
KOMMO3ULMKW, TakMe Kak KOHTEeWHep, pasgeneHHas OyTbinka WNu pasgeneHHbld NakeT us
donbrn. Mpumepom Takoro Habopa SABNSETCA U3BECTHas OnucTepHas ynakoBka,
ncnonb3yemas Ans ynakoBky TabMNeToK, Kancyn v npoudero.

Habop no Hactoswemy nsobpeteHuo 0CoOBeHHO NOAXOAUT ANS BBEAEHUS PasfUYHbIX
NEeKapCTBEHHbIX OPM, HamnpuMep, nepopanbHbIX W NapeHTepanbHblX, ANS BBEAESHUS
OTAENbHbIX KOMMO3ULMA C pasHbIMA MHTEpBanamu AO3MPOBaHUS WM ANsi TUTPOBaHWS
OTAENbHbLIX KOMMO3MLUMA OTHOCUTENBHO Apyr apyra. Ytobbl obnerunTtb cobnogeHne npasun,
Habop OObLIYHO BKMOYAET WHCTPYKUMM MO MPUMEHEHUID N MOXET OblTb CHabXeH Tak

Ha3blBAEMbIM BKNaAbILLEM-NAMSATKON.

KombuHupoBaHHag Tepanus

Ncnonb3yembin B HACTOALEM [AOKYMEHTE TEepMUH «KOMOWHMpPOBAHHAA Tepanusa»
OTHOCUTCA K BBEAEHWIO COEAMHEHUs COrnacHo HacToAwemMy W3oOpeTeHuto BMecTe C Mo
MEHbLUEW Mepe OJHMM AOMOMHUTENbHbIM (PapMaueBTUYECKMM UMW NEKAPCTBEHHbIM
CpeacTBoM (Hanpumep, MNpPOTMBOPAKOBbIM CpPeAcTBOM) numbo nocnegoBarenbHo, nmbo
OAHOBPEMEHHO.

Kak oTmevanocb Bblwe, COEAUHEHUS COrnacHO HacToAWEMY U30OPETEHUD MOXHO
ucnonb3oBatb B KOMOMHauuMm C  OAHUM WU HECKONMbKUMM  LOMOMHUTENbHbIMU
NPOTMBOPAKOBbIMM  areHTamn. OPPEKTUBHOCTE COEAMHEHUN  COMMAacHO  HacTosLemy
N300pEeTEHNIO NPU onpeeneHHbIX Onyxonax MoxeT ObiTb NOBbILWEHa 3a c4eT KombuHaymm c
APYTMMU OA0OPEHHBIMU MINKM  3KCNEPUMEHTanNbHbIMN Tepanmsamu/cnocobamm neyeHuss paka,
Hanpumep, OOny4YeHWeM, XUPYpPruen, XMMMOoTepaneBTUYECKMMU CPeaCcTBaMn, TapreTHou
Tepanuen, cpeacTBamn, KOTOPblE€ WHMMOUPYIOT ApYyrue CurHanbHble MyTW, KOTOpblE He
PErynupyloTca B OMyXonsx, W JAPYyrue areHTbl, YCUNMBalLME WUMMYHUTET, Takne Kak
aHTaroHucTtel PD1 1 npodee.

Korga wucnonb3yetca  KOMOMHMpOBaHHaa  Tepanud, OAWH  WNN  HECKOSbKO
AOMOMHUTENbHbLIX MPOTMBOPAKOBbLIX areHTOB MOXHO BBOAMTb MOCMEAOBaTENbHO UMK
OAHOBPEMEHHO C COEMHEHWEeM COrfnacHo Hacroswemy u3obpeteHuio. B ogHoM BapuaHTe

OCYLLIECTBINEHMS  AOMONMHUTENbHbLIA  MPOTMBOPAKOBLIN  areHT BBOASAT  MIeKonuTaloLemy
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(Hanpmep, 4YenoBeKy) nepes BBEAEHUEM COSAUHEHUS MO N300peTeHnto. B gpyrom BapuaHTe
OCYLLECTBIEHUS LOMOMHUTENbHbLIN NPOTMBOPAKOBbLIW areHT BBOAAT MIeKonuTalroLemy nocrne
BBEASGHUA CcoeAuHeHns no u3obpeteHnio. B apyrom BapuaHte  AOMOMHUTENbHbIN
NPOTMBOPAKOBbLIA areHT BBOAAT MIekonutawowemy (Hanpumep, 4YeroBeky) OAHOBPEMEHHO C
BBEAEHNEM COEAUHEHNS NO HACTOALLEMY N30OPETEHUIO.

N3obpeTeHne TakKe OTHOCUMTCA K hapmaueBTUYECKON KOMMO3UUUM ANS NeYeHus
aHOManbHOro pocTa KMNeToK y MIEKONUTaloLWEro, BKMOYas 4YenoBeka, KOTopasi COAEpPXKUT
HEKOTOPOE KONMMYECTBO COEAMHEHUSA COrNacHo U30BPETEHUIO, KaK OnpegeneHo Bbilwe (BKnoYas
rmapatbl, COnbBaTbl M MNONMMOPMbI YKA3aHHOMO COEAUMHEHUS UnNu ero dapmaueBTUYECKU
npuemMnemble Conun) B KOMOMHAUUW C OAHUM WUNU HECKONbKUMU (MPEeANnOYTUTENbHO OAHMM -
TpemMs) NPOTUBOPAKOBbLIMU TEPANEBTUYECKMMUN areHTamu.

B KOHKpPETHbIX BapmaHTax OCyLLECTBIEHNSA, COE4UHEHMNE COrNacHO N30BPETEHNIO MOXHO
BBOAUTb B KOMOWHAUUM C OAHUM WM HECKOMbKUMW: LIENEBbIMW areHTamm, TakMMK Kak
nHrmbutopsl PI3 kuHasbl, MTOR, PARP, IDO, TDO, ALK, ROS, MEK, VEGF, FLT3, AXL,
ROR2, EGFR, FGFR, Src/Abl, RTK/Ras, Myc, Raf, PDGF, AKT, c-Kit, erbB, CDK4/CDK®,
CDK5, CDK7, CDK9, SMO, CXCR4, HER2, GLS1, EZH2 wnm Hsp90, wnmn
UMMYHOMOZYNupytoLwme areHTbl, Takne kak PD1 unu PD-L1anTaroHucTsl, OX40 aroHuCTbl nnu
4-1BB aroHuCTbl.

B apyrmx BapuaHtTax OCyLeCTBNEHUS COEAMHEHWEe COrmacHo W300PETEHUD MOXHO
BBOAUTb B COYETAHWM CO CTaHAapTHbIM CPEeACTBOM ANA YyXOAa, TakUM Kak TaMOKCUMEH,
JoueTtakcer, naknurakcen, yucnnaTuH, kaneyntabuH, remymtabuH, BUHOpenbuH, 3k3emMecTaH,

neTpo3on, pynBecTpaHT, aHacTPO30n Unu TpacTy3ymab.

Cnocobbl cuHTE3a

CoeguHenua popmynbl |, 11 n [l moryT 6bITb NONyYeHbl cnocobamm, ONUCaHHBIMU HUXKE,
BMECTe CO cnocobamm CuHTE3a, W3BECTHbIMU B 0OONactM OpraHU4yeckon XUMUW, WUnu
MOAMDUKAUMAMM 1M NPEBpaLEeHUs MK, KOTopble OOLEN3BECTHbI  KBanMPULUPOBaHHbBIM
cneywanuctam B AaHHou obnactu. Mcnonb3yemble B HacTOSLWEM J[OKYMEHTE WCXOAHble
mMaTtepuanbl KOMMEPYECKM AOCTYMNHbI MAM MOryT ObITb NOnyYeHbl OBblYHbIMK crnocobamu,
M3BECTHbIMM B AaHHOW obnactm [TakMMmm kak cnocobbl, OMNWCaHHbIe B CTaHAAPTHbIX
cnpaBoyHUkax, Takux kak Compendium of Organic Synthetic Methods, Vol. |-XIII
(onybnimkosaHo Wiley-Interscience)]. [MpeanoytuTenbHble METOAbl  BKMAYAKT, HO He
OrPaHNUYUBAIOTCS UMK, CNOCOBbI, ONMUCaHHbIE HIKE.

Bo Bpemsa nobon 13 cnegyowmx CUHTETUYECKUX MOCNeaoBaTENbHOCTEN MOXET ObITh
HeobXoAUMO W/MNn XenaTenbHO 3alUTUTb YYBCTBUTESbHbIE UMW  PEeaKLMOHHOCNOCODOHbIE
rpynnbl Ha nobon 13 paccmarpmBaemMblX MOMeKyn. OTO MOXeT ObiTb JOCTUTHYTO C NMOMOLLBIO
06ObIYHbIX 3alUMTHBIX TPYNM, Takux kak onucaHHble B T. W. Greene, Protective Groups in
Organic Chemistry, John Wiley & Sons, 1981; T. W. Greene n P. G. M. Wuts, Protective
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Groups in Organic Chemistry, John Wiley & Sons, 1991; u T. W. Greene u P. G. M. Wuts,
Protective Groups in Organic Chemistry, John Wiley & Sons, 1999, koTopble BKMOYEHbI B
AaHHbIVN JOKYMEHT B KQ4eCTBE CCbINKN.

CoeguHeHua dopmynbl |, 11 n 1l unn nx dpapmadesTnyeckn npuemrnemMble conv MoryT
ObITb NOMy4YeHbl B COOTBETCTBMM CO CXEMaMW peakuyun, obcyxhaemMbiMX B HaCTOALEM
JOKYMeHTe Hwxe. Ecnu He ykasaHO WHoe, 3aMecTUTeNnu Ha Cxemax OonpeaerneHbl Bbllle.
KBanuduumpoBaHHbI  cneyuanicT B fAaHHOW obnactu noimeT, uto R'®  sBnsetcs
3amecTuTenem, KoTopblli obpasyeTcs BHe R*. Heorpanuumsawowme npumepsl R'™ Bkmiovaior
(C4-Cg)ankun, HeobsizaTenbHO 3amelleHHbin ruapokcu, ranoreH (Ci-Cg)ankun mn -(CHay),(Cs-
Ce)uMknoankun, rae n pasHo O unu 1. Heorpannumsatome npumepsi (Ci-Cs ankvuna gns R™
Ha cxemax Hmxe BkntodatoT CHs-, CH3-CH,-, n CH3-CH,-CHo-.

BblgeneHve 1M ounctka nNpoAyKTOB OCYLLECTBMSETCS MO CTaHAAPTHbIM Npoueaypam,
KOTOpPbIE N3BECTHbI XMMUKY C OObIMHOWM KBanudukaymen.

Cneymanucty B gaHHOM obnactn TexXHUKU ByAeT MOHATHO, YTO PasfnyHbIE CUMBONbI,
Ha4CTPOYHbIE M MOACTPOYHbIE MHAEKCHI, UCMOMb3yeMble B Cxemax, crnocobax un npumepax,
NCNOoNb3YTCH ANS YA00CTBa NPEACTaBNEHNA W/UNKU ANA OTPaKEHUSA NopsaKa, B KOTOPOM OHU
BBOAATCA B CXeMax, U He npeaHasHadveHbl ANna 06a3aTrenbHOro COOTBETCTBUS CUMBONAM,
HaACTPOYHbIM UNN NOACTPOYHBIM MHAEKCaM B npunaraemon cdopmyne msobpeteHns. Kpome
TOro, cneymanuct B AaHHoW obnactu noMMET, YTO BO MHOMMX Crnyvasx npeacTaBneHHble
coeavHeHus OyayT CMEeCAMW W 3HaHTUOMEepamu, KOoTopble MoryT ObiTb pasgeneHbl Ha
pasnnyHbIX CTaAUAX CXEM CUHTE3a C UCMNOMb3oBaHWeM OObIYHbIX CNOCcoBOB, TakMx Kak, HO He
OrpaHMuYMBasCbL WMWK, Kpuctannusauus, HopmarnbHo-haszoBas Xxpomarorpadpus, obparHo-
daszosaa xpomatorpadms M xupanbHaa xpomarorpadua AN NONyYeHUs OTAENbHbIX
3HaHTMOMepoB. Ha cxemax npegcrasneHbl cnocobbl, UCNOMNb3yeMble NPU CUHTE3E COEANHEHUN
cornacHo Hacrosiemy u3obpetreHmto. OHM HUKOUM OOpasoM He OrpaHuvmMBaloT obbemM
n3obpeTeHus.

CoeguHeHua cornacHo Hactoswemy W3oOpeTEHUIO nonyyatT B COOTBETCTBUMM C
TUNWYHBIMKM  NpoUeAypaMn, MNPEACTaBMEHHbIMW B HACTOAWEM  AOKYMEHTE, U  UX

Mo MUKaLMAMM, N3BECTHLIMU KBanNnMULMPOBaHHbLIM crieyuanucTaMm B 4aHHon obnacTu.

Cnepyrowme cokpalleHms UCnonb3yT BO BCeX npumepax: “Ac” obosHavaeT auyeTun,
“AcO” unmn “OAc” obosHauaet auetoken, “ACN” obosHavaeT ayetoHuTpun, “BoaH.” obo3HavaeT
BOAHbIN, “aTMm.” obo3HauyaeT atmocdepy(bl), “BOC”, “Boc” nnu “boc” obosHauaet N-mpem-
oyTtokcukapborHun, “Bn” obosHauvaeT 6eH3un, “Bu”’ obosHavaetr Oytmn, “nBu’ obosHauvaeT
HopmaneHun  6ytun, “tBu” obosHavaer mpem-6ytun, “DBU” obosHavaer 1,8-
avnasabuuymkno[5.4.0lyHaek-7-eH, “Cbz” obosHauvaet 6eHsunokcukapbonun, “OXM” (CH.CI,)
obo3HavaeT MeTuneH xnopua, “4.n.” obosHadaeT guactepeomepHbin K3bbiTok, “DEA”

obosHavaeT auatmnamuH, “OUMNEA” obosHavaeT gumsonponunetvnamuH, “DMA” o6osHavaeT
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N,N-gumeTtunauyetamung, “DME” obosHavaeTt 1,2-gumeTtokcnaTtaH, "OMP" obosHauvaetr N,N-
anmetvndopmamng, “‘OMCQO" obosHauwaeTr aumetuncynbdokeng, “EOTO” obosHavaer
3TUNEHANAMUHTETPAYKCYCHYIO KUCIOTY, “3.H.” 0BO3Ha4aeT 3HaHTUOMEPHbIN u3bbITok, “Et’
obosHauvaet atun, “EtOAC” obosHavaeT atunauetat, “EtOH” o6osHauaet staHon, “HOAC® nnm
“AcOH” oBosHauaeT ykcycHylo kucnoty, “i-Pr’ wnm “Pr’ obosnauaer wsonponun, “UMNC”
obosHavaeT usonponunosbin cnupT, “LAH” oboaHauyaetr nutus aniomornapua, “‘LHMDS”
obo3HavaeT nuTUsS rekcametTungucunasung (nutma  ouc(tpumetuncunun)amug), “mCPBA”
o6o3Ha4yaeT MeTa-xnopnepokCcMbeH3onHyo kucnoty, “Me” obosHauaetr wmeTtun, “MeOH”
o6o3HavaeT metaHon, “MC” obosHauaeT mac-cnektpometputo, "MTBE" obosHauaeT metun-
mpem-6ytunosbi npocton acup, “NCS” obosHavaeT N-xnopcykumHumung, “Ph” obosHauaet
deHun, “TBHP” o6o3HavaeTr mpem-6ytun rngponepokcus, “TBME” o6o3Ha4vaeT meTtun-mpem-
Bytunosbin npocton acpup, “TPO” obo3HavaeT TPUPNYOPYKCYCHYO kucnoty, “Tro”
obo3sHavaeT TeTparngpodypaH, “SFC’ obos3HauyaeT CBEPXKPUTMHECKYID  XKULKOCTHYIO
xpomarorpagpuo, “TCX’ obosHavaeT TOHKOCNOWHY Xxpomatorpaduio, “Rf’ obosHauvaeT

w_»
~

KOS DULMEHT YAEPKUBAHUS, obo3HavaeT npubnunsntenbHo, “rt” obosHauyaeT Bpewms

“yac.” obosHa4yaeTr 4acbl, “MWH.” obOO3Ha4YaeT MWHyTbl, “ ”

yAepXMBaHUS, “yac 3kB.” oboO3HavaeT

3KBMBarneHTbI, “Hac.” 0603Ha4YaeT HaCbILWEHHbIN.

[Mony4eHne CUHTETUYECKUX MPOMEXYTOUYHbIX NPOAYKTOB

MpomexyTo4yHoe coeanHeHue 1: 2-6pom-6-[4-(nponan-2-un)-4H-1,2,4-tpnason-3-unjnmpuanH

Cragusa 1: 6-6pomnunpuanH-2-kapborngpasng (1a)

HN-NH, 1a

K pactBopy metun 6-6pom-2-nupuamHkapbokcunara (16,0 r, 74,0 mmonb) B MeTaHone
(120 mn) pgobasnanu MoHormgpatr ruapasmHa (5,23 r, 88,8 mmonb, 85%), M cmecb
nepemMeLluMBanu B TeyeHne 16 4acoB npu TemnepaTtype okpyxawwen cpegbl. [1onyyeHHbIn B
pesynbTare pacTBoOp KOHLEHTPUPOBaNM MPUMEPHO A0 NPUONM3UTENBLHO NONMOBMHBI O6bema n
3atem pactumpanu, gobasnaa 40 mn meTun-TpeT-OyTMnoBoro adumpa u nepemewnsas B
TeyeHme 10 muHyT. MNMonyyeHHoe 6enoe TBepaoe BELWECTBO PUNbTPOBANM 1 CYLUUIN B BaKyyme
C MOMyYeHNeM YKa3aHHOro B 3aronoske coeauHeHus (15 r, 94%). 'H AMP (400 MI'y, CDCl,) &
8,82 (w. c., 1H), 8,13 (aa, J=0,9, 7,5y, 1H), 7,76 - 7,71 (m, 1H), 7,64 (a4, J=0,9, 8,0 'y, 1H),
4,08 (w. c., 2H). m/z (ECI) ans (Ce¢HsBrN;0) 217,5 (M+H)".

Cragna 2: N'-[(6-6pomnupunaunH-2-nn)kapbonHnn]-N, N-gumetnnrugpasoHodpopmammng
(1b)
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PactBop 6-6pomnupunguH-2-kapborngpasmaa (1a) (150 r, 694 wmmonb) B
anmvetundpopmammganmetvnavetane (80 mn) nepemewwmsany npm 80 °C B TedyeHne 16 yacos.
Mony4YeHHy0 CMECb KOHLEHTPMPOBANWN MpW MOHWKEHHOM AaBMEHUM C MONyYEeHMEM ocTaTka.
MeTun-mpem-0yTunosbin npocton acoup (60 mn) gobaBnsann kK 3TOMy OCTaTKy, U NOMyYeHHoe
nepemewmBanM B TedeHne 40 MUWH., MNOMNyYeHHOe TBEPAOE BELUECTBO XEMTOro LBeTa
OT(OUNBLTPOBbLIBANM U CYLUUNKM C MOMNYYEHMEM YKa3aHHOroO B 3aronoBke coepuHeHus (16 r, 85
%). '"H AMP (400 My, IMCO-ds) & 10,74 (c, 1H), 8,06 (c, 1H), 8,01 - 7,97 (m, 1H), 7,91 (T,
J=7,7 Ty, 1H), 7,80 (aa, J=1,0, 7,8 T'y, 1H), 2,84 (c, 6H). m/z (ECI) gns (CgH;,BrN,O) 272,7
(M+H)".

Craguns 3: 2-6pom-6-[4-(nponan-2-nn)-4H-1,2 4-tpnason-3-unjnupunanH

(MpomexyTo4yHoe coeanHeHune 1)

| X
N >N

Br N

N/
NMpomexyToyHoe coeauHeHue 1

N'-[(6-6pomnupunaunH-2-nn)kapdonunn]-N, N-gumetnnrngpasoHodpopmamng (1b) (16,0 r,
59,0 mmonb) 1 uzo-nponunamuH (12,0 r, 200 Mmonb) pacTBOpPSNN B YKCYCHOM kucnote (33 mn)
n augetoHutpune (130 mn). lNocne ToOro, kak Habnogaemoe BblgeneHue AbiMa YTUXIO,
NMony4eHHbIn pacteop nepemewwmsany npu 95 °C B TeyeHne 16 yacos. PeakymoHHy cMmecb
obbeanHsann ¢ Apyron naptuen 3TorM peakuyum (B macwtabe 5 r) n KOHUEeHTpupoBanu B
Bakyyme. [lony4yeHHbln mMaTtepuan pasbaensnun sogon (130 mn) u gosogunu ao pH =7 ¢
nomowlbto 1 H. BOAHOroO rugpokcmaa Hatpua (120 mn). TlonyyeHHyKd CMecb 3arem
3kcTparmposanu stunadetatom (2 x 150 mn), U OObLEAMHEHHBLIN OPraHUYEeCKUA Criown
npombiBanu Bogon (2 x 130 mn) M KOHUEHTPUpOBANM B Bakyyme. HeouMeHHbIM NpPOAYKT
ouManun ¢ MOMOLLLK KOMOHo4YHOM xpomartorpacdumm (0-100% sTunauyetatr B NETPONENHOM
3dupe) C MNOMy4YEeHVEM YKa3aHHOro B 3aronoBKE COEAWHEHWS B BMAE TBEPAOro BeLLECTBa
xenToro useTa (16,9 r, cpegHun Bbixoa 82%). 'H AMP (400 My, CDCl,) 8,42 - 8,34 (m, 1H),
8,28 (g, J=7,8 Ty, 1H), 7,69 (1, J=7,8 'y, 1H), 7,52 (a, J=7,8 'y, 1H), 5,57 (cent., J=6,7 'y,
1H), 1,56 (g, J=6,5 'y, 6H). m/z (ECI) gna (C1oH:1BrN4) 268,8 (M+H)*
MpomexyTo4yHoe coeanHeHue 2: mpem-6ytun ((6-xnop-1-okco-2,3-aurngpo-1H-nnppono[3,4-

clnnpnaunn-4-un)metun)(meTtun)kapbamar
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Cragus 1: 4-xnop-2,3-gurnapo-1H-nnppono[3,4-clnupuanH-1-oH (2a)

o]
AN
I NH
N~
CI 2a

N-6pomcykymHnmmng, (5,43 r, 30,5 mmonb) 1 asobucnsodbytnponutpun (453 wr, 2,76
MMOIb) A0DaBNANM K pacTBOPY MeTUN 2-xnop-3-metunnupuamnH-4-kapbokeunara (5,12 r, 27,61
MMOJIb) B 4eTbipexxnopuctom yrnepoge (35 mn, 0,8 M). lNonyyeHHyo B pesynbTare CMecb
Harpesanu npu 80 °C B TeyeHne 18 vac. Cmechb oxnaxganu A0 KOMHATHOW Temmneparypsl,
dunbTpoBanM, U TBEPAY PEYOBUHY MNPOMbIBANU 4YeTbIPEXXNOPUCTbIM yrrepogom (10 mn).
Ounetpat pasdasnann OXM (100 mn) » NpombiBaN HAaCbILWEHHbIM PacTBOPOM BOAHOIO
BukapbonaTa HaTpus (100 mn). BoaHbi cnon akctparuposany OXM (100 mn). O6begnHeHHble
opraHu4yeckme cnou cywunu Hag 6e3BoaHbIM cynbdatom HaTpusi, unbTpoBann wu
KOHLEHTpupoBanu, nony4yas 6neaHoO-KOpUYHEBOE Macro, KOTOPOE pacTBOPSANN B 7 H. aMmMmnake
B mMeTaHone (39 mn, 276 mmonb). PeakuMoHHOM CMecUM gasanv nepemMeLunBaTbCa Mnpu
KOMHaTHOW TemnepaTtype B TeyeHue 3 4yacoB. PacTBoputenb ygansnum npu MOHUKEHHOM
aasneHun. Octarok pactesopsnvm B OXM (100 mn) n npombiBanu HacblLWEHHbIM PacTBOPOM
BogHoro 6ukapboHata Hatpusa (100 mn). BogHbin crnon akctparmposanu OXM (100 mn).
OObeAuHEHHbIN  OpraHMyeckun Ccron cywmnu Hag 6e3BoAHbIM  CynbgartoMm  HaTpus,
dunbTpOBaNM U KOHLUEHTPUPOBANIW C NONYYEHNEM YKA3aHHOTO B 3arofiloBKE COEAUHEHUS B BUAE
TBEpAOro BeLlecTsa rpasHo-6enoro useta (4,58 r, 98%). 'H AMP (400 My, CDCls) 8,62 (a,
J=4,89 'y, 1H), 7,75 (@, J=5,01 Iy, 1H), 6,70 (w. c., 1H), 4,54 (c, 2H).m/z (APCI+) ans
(C;HsCIN,O) 168,7 (M+H)".

Cragusa 2: metun 1-okco-2,3-aurngpo-1H-nuppono[3,4-clnnpnanH-4-kapbokemnar (2b)
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B peaktop Bbicokoro pasneHms Ha 100 mn nomectmnu 4-xnop-2,3-gurugpo-1H-
nuppono[3,4-clnnpuanH-1-on (2a) (787 wmr, 4,67 mmone), metadon (30 mn), kanua auetar (913
mr, 9,30 monb), n nannagusa-tetpa(TpndeHundgocdud) (168 mr, 0,145 mmonb). B cocyae
cosgasanu gasrieHue rasoobpasHoro MoHookcuaa yrnepoga (4 6apa), u peakynmoHHYH CMECh
Harpesanu B TeyeHne 4 yacos npu 100 °C. Mony4yeHHyto B pe3ynbtare cMecb punbTposanu, u
nony4yeHHoe TBepAoe BELLECTBO NPOMbIBaNy MeTaHonomM. 3atem Teepgoe seLectso cobupanu

N cylmnun € nony4vyeHnem yka3aHHoOro B 3aronoske coeamnHeHnAa B Buae KOpu4HeBoOro tsepaoro
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Bewectsa (744 wmr, 83%), koTopoe ncrnonb3osanu 6e3 ounctkun,1H AMP (400 My, AMCO-d;) d
9,13 (c, 1H), 8,87 (4, J=4,77 T'y, 1H), 7,93 (a4, J=4,77 'y, 1H), 4,71 (c, 2H), 3,93 (c, 3H). m/z
(APCI+) ana (CgHgN205)193,0 (M+H)*

Cragua 3: 2-(mpem-bytun) 4-metun 1-okco-1,3-auruapo-2H-nuppono[3,4-clnnpunanH-
2,4-pnkapbokcunart (2¢)
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Tpuatunamuu (0,81 mn, 5,81 mmonb), an-mpem-6ytungukapbonart (1,07 r, 4,65 mmonb)
n 4-gumetTunammHnpuamnH (48,3 mr, 0,387 mmonb) 4oBaBnanu kK CycneHsmm metun-1-okco-2, 3-
anrnapo-1H-nuppono[3,4-clnupuanH-4-kapbokcnnara (2b) (744 wr, 3,87 mmonb) B XM (4,0
mn, 1 M). Cmecb nepemewwmBanyM nNpu KOMHATHOW Temnepatype B TeyeHne 4 yac.
PeakynoHHyto cmecb pasbasnsanu sogon (30 mn) u akctparmposanm OXM (2 x 30 mn).
OObeAuHEHHbIN  OpraHMyYeckun Ccrnon cywumnu Hag 6e3BoAHbIM  Cynbdartom  HaTpus,
dunbTpoBaNnM UM KOHUEHTpUpoBanun. HeouuweHHbIn Mmarepuan ouuwans C  MNOMOLLBIO
KonoHouHon xpomatorpadpum (30-100% sTvnadetar B rentaHe) ¢ Nony4YeHUeM yKasaHHOro B
3arofioBke coeamnHeHus B Buae 6negHoO-XenToro TBepAoro sewecrtsa (74 mr, 66%). H AMP
(400 MT'y, CDCl,) © 8,98 (g, J=4,89 'y, 1H), 8,02 (a, J=4,89 'y, 1H), 5,21 (c, 2H), 4,11 (c, 3H),
1,65 (c, 9H). m/z (APCI+) gna (Cq4H1sN20s) 293,3 (M+H)"

Cragus 4. 2-(mpem-bytokcnkap®boHwun)-4-(meTokecmkapboHmn)-1-okco-2,3-aurnapo-1H-
nuppono[3,4-clnnpugnHa 5-okcug (2d)
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MoueBuHa-nepekmce Bogopoaa (1,14 r, 12,1 mmons) gobasnsnu k pactesopy 2-(mpem-
oytun) 4-metnn 1-okco-1,3-gurngpo-2H-nuppono[3,4-clnupuanH-2,4-gukapbokcunara 2¢ (1,68
r, 5,76 mmonb) B auetoHuTpune (38 mn, 0,15 M). Cmech oxnaxaganu 40 0 °C, noTom no kannsm
aobaenanu aHrapug TPUQTOPYKCYyCHOM kucnotel (1,6 mn, 11,5 mmonb). Mony4yeHHYO CMeCh
nepemewwusany npu 0 °C a 3arem jJasanu HarpeTbCqd A0 KOMHATHOW Temnepatypbl U
nepemeLwumsany B TedeHme 2 yacos. Cmeck racvnun 10% BogHbIM Tuocynbdarom HaTpua (80
mMn) n akctparmposann OXM (2 x 80 mn). O6beANHEHHBIN OPraHNYECKUA CrOW CYyLUMNN Haj

6e3B0AHbIM Cynbdarom HaTpus, OUNbTPOBANN U KOHLEHTPUPOBAnNU C NONyYeHNEeM yKa3aHHOro

64



B 3aroroBke coeavHeHus B Buge 6enoro teepaoro sewectea (2,23 r, 125% ~80% unctotn 3a
macoto). m/z (APCI+) ana (C14H1sN20s) 308,9 (M+H)"

Cragusa 5: 2-(mpem-bytun) 4-metun 6-xnop-1-okco-1,3-gurngpo-2H-nuppono[3,4-

clnnpnaunx-2,4-gukapbokcunar (2e)
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26-nytmguH - (0,34 wmn, 2,90 wmmonb) gobaenanu kK pactBopy  2-(mpem-
ByTokcukapboHun)-4-(metokcnkapdoHun)-1-okco-2, 3-aurnapo-1H-nmppono[3,4-clnpmngnHa  5-
okcna (2d) (1,05 r, 2,90 mmonb) B AXM (29 mn, 0,1 M) npu O °C, notom pobasnsanu
docthopa(V)okenxnopug (0,54 mn, 5,79 mmone) n AM® (0,14 mn, 1,74 mmonb). NMony4YeHHyO B
pesynetare cmecb nepemewmsanu npy 0 °C 3atem pjaBann HarpeTbCa A0 KOMHATHOW
TemnepaTypbl. Yepes 2 yaca PX-MC nokasana TONbKO MCXOAHbIA Marepuan u gobasunu
docopa(V)okenxnopug (0,32 mn, 3,47 mmone) n AM® (0,14 mn, 1,74 Mmonb) 4O peakuumn, u
PEeaKUMOHHYIO CMEChb OCTaBUNMN MEPEMELLMBATLCS NMPW KOMHATHOW TemnepaTtype B TeyeHune 18
yac. Peakuuio racmnu HacbIWEHHbIM pacTBopoM BogHoro GukapboHarta Hatpua (100 mn) w
akctparuposarim OXM (2 x 100 mn). O6beAVMHEHHbIW OPraHWUYeCKUn CrOoW CyLUMnu Hapg
6e3BoAHbIM CynbdaTtoM HaTpus, PUNbLTPOBANM U KOHLUEHTpUpoBanu. HeounweHHoe BELWECTBO
ouulann ¢ NOMOLLbIO KOonoHoyHou xpomarorpacdmm (30-100% osTunauertatra B rentaHe) C
Nnony4YeHMeMm ykasaHHOro B 3aronoBke CoeanHeHus B Buge 6enoro TBepaoro sewjecrsa (722 wmr,
76%). (Coapepxut okono 8% metun 6-xnop-2-dopmun-1-okco-2,3-aurngpo-1H-nnppono[3,4-
clnvpuanH-4-kapbokeunata no aaHHeiM 'H AMP). 'H SIMP (400 MI'y, CDCly) 8 7,92 (¢, 1 H)
5,07 (c, 2 H) 4,00 (c, 3 H) 1,55 (¢, 9 H).m/z (APCI+) ansi (C14H;5CIN,Os) 328,9 (M+H)"

Cragunsa 6: metun 6-xnop-1-okco-2,3-aurngpo-1H-nuppono[3,4-clnnpmngnH-4-

kapbokcunar (2f)
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Pacteop 4 H. HCI B guokcaHne (7,0 mn, 29,0 mmonb) gobasnanu k pactsopy 2-(mpem-
oytun) 4-metmn 6-xnop-1-okco-1,3-aurnapo-2H-nuppono[3,4-clnnpnanH-2,4-gukapbokcunara

(2e) (722 wr, 2,21 mmonb) B AXM (20 mn) n metaHone (5 mn). Cmecb nepemelumsany npu
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KOMHaTHOW Temneparype B TeyeHne 3 yacos. JleTyune Belectsa yaansany npu noHMKEHHOM
AaBINEHMM N NOMYYEHHbIN MaTepuan nogsepranu aseoTPornHON NEPErOHKE C TOMYONOM, 3aTeMm
AOMONMHUTENBHO KOHLUEHTPUPOBaNM B Bakyyme C MOMy4YeHWEM YKa3aHHOrO B 3arofioBke
coefVHeHUs B BUAE He coBceM Benoro TBepaoro sewectsa (520 mr, 90%). 'H AMP (400 Mry,
OMCO-ds) d 9,28 (¢, 1 H) 8,04 (c, 1 H) 468 (c, 2 H) 3,94 (c, 3 H). m’z (APCI+) ans
(CoH7CIN,O3) 226,90 (M+H)".

Cragus 7: 6-xnop-4-(ruapokcmmeTvn)-2, 3-aurnapo- 1H-nuppono[3,4-clnnpnamnH-1-oH

(29)
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2,0 M pacteop 6opruagpuaa nutua B TP (8,8 mn, 17,7 mmonb) 4obaBnsanmv K CyCneH3aum
MeTun 6-xnop-1-okco-2,3-gurnapo- 1H-nnppono[3,4-clnupuamnH-4-kapbokcunara (2f) (1,0 r, 3,80
mmonb) B TF® (60 mn, 0,074 M) npu 0 °C. Cmeck nepemetumnsany npu 0 °C B TeyeHne 1 vyaca,
notom racvnu sBogHbiM pactsopom 1H. HCI (0,5 mn). Cmeck pasbasnanu sogon (100 mn) n
akctparuposanu 20% wusonponaHonom B XM (4 x 100 mn). O6beanHEHHbIN OpraHUYecKui
cnon cywunn Hag 6e3BofgHbIM CynbdaTtoM HaTpusi, PuUnbTPOBanNM U KOHLUEHTpMpOBanu ¢
Nnony4eHMEM yKasaHHOro B 3arofioBke coeamHeHms B Buae 6enoro teepaoro sewlectsa (795 wr,
91%). "H AMP (400 My, AMCO-ds) 8 9,05 (w. c., 1 H) 7,60 (¢, 1 H) 5,59 (T, J=5,93 'y, 1 H)
4,72 (a, J=5,75Tu, 2 H) 4,56 (c, 2 H). m/z (APCI+) gnsa (CsH;CIN,O,) 199,0 (M+H)+.

Cragunsa 8: mpem-6yTtun ((6-xnop-1-okco-2,3-auruapo-1H-nmppono[3,4-clnnpmngnH-4-

un)metun)(metun)kapbamar (MpomexyTouHoe coeguHeHue 2)

O

I NH

NMpomexyTouyHoe coeguHEHME 2
MeTtaHcynbdoHmnxnopug (0,04 mn, 0,483 mmonb) gobaBnsanun k cycneHsnm 6-xnop-4-
(rmapokcumeTun)-2,3-aurngpo-1H-nuppono[3,4-clnnpuanH-1-oHa (2g) (48,0 mr, 0,240 mmornb) B
OXM (6,0 mn, 0,02 M) npu 0 °C. MNonyyeHHyto cmecb nepemewmsanu npu 0 °C B TeyeHne 30

MuH. [oGasnsnn 2 M pactsop metunammHa B TI® (1,21 mn, 2,42 MMOnb), U CMECb

66



nepemMeLuMBany npyM KOMHaTHOM TeMnepartype B Te4eHne 2 yacos. JleTyune Bewjectsa yaansanm
NPU MOHMXEHHOM AaBneHun, a ocTtaTtok nepeHocunun B OXM (6 mn). Oobasnanu gu-mpem-
oytunagukapbonart (66,6 mr, 0,290 mmone) un Tpuetunammi (0,10 mn, 0,725 mmonb), U cMecb
nepemMeluMBanu nNpu KOMHaTHOW Temnepatype B TedeHue 3 yvac. PeakuymoHHylo cmechb
pasbasnanu Bogon (20 mn) u akctparmposanu AOXM (2 x 20 wmn). O6begnHEHHbI
OpraHMyecknn cnouv cywmnu Hag 6e3BoaHbIM  cynbdatom Hatpus, unbTpoBanu u
KOHUEeHTpupoBann. HeouuweHHOe BEeLWecTBO ouyvwanM ¢ MOMOLLbO  KOMOHOYHOW
xpomaTtorpacdumn (50-100% stunayertara B rentaHe) C MNOMyYEHUEM YKa3aHHOrO B 3arorioBke
COeMHEHUs B BUAE TBEPAOro BelyecTsa rpsiaHo-6enoro uyseta (40 wmr, 53%). 'H AMP (400
My, CDCls) & 7,72 (c, 1H), 4,68 (c, 2H), 4,54 (w. c., 2H), 2,94 (c, 3H), 1,50 (w. c., 9H). m/z
(APCI+) ansa (C14H1sCIN;O3) 312,0 (M+H)+.

MpomexyTo4yHoe coeanHeHue 3: mpem-6yTun ((6-(aMMeTMnamMmHo)-1-okco-2,3-
anrnapo-1H-nuppono[3,4-clnupugnH-4-nn)metun)(metun)kapbamat
Cragusa 1. metun 6-(aumeTnnammHo)-1-okco-2,3-aurngpo-1H-nnppono[3,4-clnupuaunH-

4-kapbokcunar (3a)
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Cwmecb 13 gumetmnamuna rugpoxnopuga (30,8 mr, 0,377 mmonb), Tpuatunamuia (0,14
mn, 1,03 wmmonb) ©n wmetun B6-xnop-1-okco-2,3-anrmnapo-1H-nmppono[3,4-clnnpuanH-4-
kapbokcunarta 2f (77,7 wmr, 0,34 mmone) B OM® (2 mn) Harpesann pgo 80 °C. [llocne
nepemeLunBaHmsa npu 3TON Temnepatype B TeyeHne 24 4acoB, peakuus He 3asBepLumnach.
Ho6aensanu rugpoxnopug aumetunamuda (30,8 mr, 0,377 mmonb) 1 TpumetunammH (0,14 mn,
1,03 mmonb), U cmecb octaenanu nepemewmsatecs npyu 80 °C B TeyeHne 24 vac. Jletyume
BEL|EeCTBa yAansanu npyu noHmKeHHOM pasneHun. Octatok nepeHocvnu B Bogy (10 mn) wm
akctparmposarim DCM (2 x 10 wmn). O6beanHEHHbIA OpraHWYeckUi Crown Cyluunn Hag
6e3B0AHbIM CynbdaToM HaTpus, PUNbLTPOBANU U KOHLUEHTPUpoBanu. HeounweHHbIn matepman
oynLany ¢ NOMOLLbIO KONOHOYHOW xpomaTtorpadum (0-10% metaHona B DCM) ¢ nonyyeHvem
YKa3aHHOroO B 3arorfioBke COEAVHEHWSs B BUAe GnefHo-kopuuHesoro macna (35 wmr, 43%). 'H
AMP (400 MI'y, CDCl3) 8 7,17 (¢, 1 H) 4,71 (c, 2 H) 4,06 (c, 3 H) 3,22 (c, 6 H). m/z (APCI+) ana
(C11H413N505) 236,0 (M+H)+.

Cragus 2: 6-(aumeTunamuHo)-4-(rngpokecmmeTun)-2,3-gurnapo-1H-nuppono[3,4-

clnupuaunH-1-oH (3b)
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Bopruapua nutusa (0,27 mn, 0,536 mmonb, 2,0 M B TT®) gobasnanu k pactBopy MeTUn-
6-(anmeTnammHo)-1-okco-2,3-anrnapo-1H-nmppono(3,4-clnupnanH-4-kapbokcnnara (3a) (35
mr, 0,130 mmonb) B TI® (5,0 mn, 0,03 M) npn O °C. lNony4yeHHyo B pesynbTate CMecCb
nepemewwvsann npu 0 °C, 3arem ApaBanu HarpeTtbCsd A0 KOMHaTHOM Temnepatypbl W
nepemewwmsann B TevyeHne 18 vac. Cmecb racunu Bogomn (15 mn) m akctparmposann 10%
meTaHonom B XM (2 x 15 mn). O6beanHEHHbIE OpraHn4eckme Cnou cylumnu Hag 6e3sogHbIM
HaTpuss cynbdatom, UNLTPOBaNM W KOHUEHTPUPOBaNM C MOMYyYEHUEM Ha3BaHHOroO
COeAUHEHUs B BUAE nouTn 6enoro Teepaoro sewectsa (24 mr, 78%), KOTOPOE UCMNONb3oBanm
6e3 ounctkn. m/z (APCI+) ans (C1oH1sN3O3) 208,1 (M+H)+.

Cragna 3. mpem-6ytun ((6-(gumeTmnammHo)-1-okco-2,3-aurngpo-1H-nuppono[3,4-

clnnpnaunn-4-un)metun)(meTtun)kapbamar (MpomexyTouHoe coeanHeHue 3)
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Boc  MpomexyrouHoe coeauHeHue 3

K pactBopy 6-(aumetmnamumHo)-4-(rngpokcumeTn)-2,3-aurngpo-1H-nnppono[3,4-
clnnpnaunn-1-ona (3b) (24 mr, 0,120 mmonb) B OAXM (16,0 mn) agobasnanu Tpmatunamud (0,08
mn, 0,579 mmonb) u metaHcynbdoHunxnopung (0,02 mn, 0,232 mmonb) npu 0 °C Cmecb
nepemewumsanu npu 0 °C B Tevenune 30 muH., gobasnanu 1 M pactsop metunamuHa s TP (1,2
Mn, 1,16 MMOnNb), M PEaKUMOHHYKD CMeCb MNepemelmBani npu KOMHaTHOW TemnepaType B
TeyeHne 2 vacos. JleTyuve BewlecTBa yaananu npuv MOHWKEHHOM gaasneHun. Octartok
nepeHocunu B8 DCM (10 mn) n gobasnanu Tpuatunamud (0,08 mn, 0,579 mmons), n gobasnsnu
an-mpem-6ytnn gukapboHat (39,1 mr, 0,174 mmonb). [lony4yeHHyd B pe3ynbTate CMeChb
nepemeLunBany npu KOMHaTHon TemnepaType B TeyeHne 18 yacos. Cmech racunu sogon (15
mMn) n akctparnposanu 10% metaHonom B OXM (2 x 15 mn). O6befnHEHHbIN OpraHNYecKni
cnon cywmnm  Hag  0e3BogHbiM  cynbdpatom  HaTpus. NPOPUNBTPOBAHHBLIA U
KOHUEHTPUPOBAHHLIM. HEOYULWEHHbIN  MaTepyan  o4ynMwanmM ¢ MNOMOLBbK  KONTOHOYHOW
xpomarorpadpum (0-10% metaHona B DCM) c nonyyeHuMem ykasaHHOro B 3aronioBke
coeaunHeHns B Buae 6enon nesl (17 mr, 46%). 'H AMP (400 My, CDCl,) 6 6,83 (c, 1H), 6,61 -
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6,44 (m, 1H), 4,50 (w.c., 2H), 4,41 - 4,31 (m, 2H), 3,12 (c, 6H), 2,97 - 2,89 (m, 3H), 1,51 -1,39 (c,
9H). m/z (APCI+) ansi (C1sH24N4O3) 321,0 (M+H)+.

B kauecTBe anbTepHaTMBbl MPOMEXYTOYHOE cCOeAMHEeHMe 3 nonyvanu CneaylLum
obpasowm:

Cragusa 1. 2-xnop-6-(gumeTninammio)-N, N-gumetnnnupnamnH-4-kapbokcammng (3c)

Cl 3c

B kpyrnogoHHyto konby obbemom 3,0 N, 3arpy>keHHY MeTun 2,6-anxnopnupuamH-4-
kapbokcunarom (58,0 r, 281 mmonb) B atmocdepe N, gobasnanu N,N-gumetunamvH (38,1,
845 mmoneb) npu 0-10 °C. Jobasnsann TP (200 mn). Pacteop /-PrMgCl (2,0 M B TT®, 352 mn,
704 mmonb) gobaensnu B TeYeHMe 3 Yac., NOALEPXKUBAA TEMMNEPATYPY peakuynn Ha ypoBHe 0-
10 °C. PeakyunoHHyo cmecb nepemelumsanu gononHutensHo ewe 10 muHyT npm 0 °C, a 3atem
npu 25 °C B TeveHne 18 yac. PX-MC aHanuns nokasan pacxojoBaHWe NUCXOAHOro BellecTsa C
obpasoBaHMEM MacChl XEeNaemoro MpoAykTa. PeakunoHHYI CMecCb oxnakganun Ha neasiHOM
B6aHe u racunu nytem pobaBneHus xonogHoro HacbiweHHoro sogHoro NHLCI (500 mn),
nogaepxveasa Temneparypy peakuyumn <20 °C. Jobasnanu EtOAc (500 mn), n cnou pasgenanu.
BogHein cnon akctparvposann EtOAc (500 wmn). O6begunHEHHble OpraHn4yeckue Criou
npombiBanu paccornom, cywmnu Hag Na,SO4, duneTposanu, N KOHUeHTpuposanu. NonyyeHHoe
B pesynbTare macrno pacteopanu B rentaHe (200 mn) U KOHUEHTpMpOBanu Ha POTOPHOM
ncnaputene Ao obpasosaHusa TBepabix Yactuy. CycneHsmio nepemelumsanu B TeveHne 0,5 vac.
n TBepable Bewectsa cobupanun dunbTpoBaHnem OTHOUNBTPOBAHbLIN KOPXK MNPOMbIBaNu
rekcaHamuy (3x50 mn). OTunbTpoBaHHbIM KOPX cycneHamposanu B 1:20 EtOAc/neTponenHbin
acmp (100 mn), n TBEepable BewecTa cobupann unbTpoBaHnem. OTPUNBTPOBAHBLIN KOPXK
npombiBanun 1:20 EtOAc/neptonenHeim admpom (3x30 M) M NOTOM CyLUMnn B Bakyyme C
nonyyeHuem 2-xnop-6-(aumetunammHo)-N,N-gumetunnnpngnn-4-kapbokcammga (51 r, 80%
BbIXOJ) B BUAE CBETMO-XKENTOro TBEPAOro BeLlecTsa. 'H AMP (400 MI'y, CDCI,) © 6,49 (&,
J=0,7 'y, 1H), 6,35 (g, J=0,9 Iy, 1H), 3,13 — 3,09 (m, 9H), 2,98 (c, 3H); m/z (ECI+) ansa
(C1oH14CIN;0O), 227,9 (M+H)+.

Cragns 2: 2-xnop-6-(aumeTmnamuHo)-3-popmun-N, N-gumetTnnnnpuaunH-4-
kapbokcammg (3d)
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[aHHoe npeobpn3oBaHMe npoBOAMNM B ABYX MapannenbHbix peakymsix. B
KpyrnogoHHyto konby, cogepxawyyto M (250 mn), npu nepemewwmsanun, godasnsanu POCI;
(85,91, 560 mmonb) npn 15-25 °C. Cmecb nepemewmsanu npu 15-25 °C B TeueHue 15 MuHyT, 1
notom gobaesnsnun 2-xnop-6-(aumetnnammHo)-N,N-gumetnnnnpngnn-4-kapbokcammg (25,5 ,
112 mmonb). Cmecb nepemewwmsanu npu 50 °C B TeyeHne 16 yacos. PX-MC aHanu3 nokasan
pacxofoBaHME WCXOAHOro BewectBa C obpasoBaHMEM MaccChl xenaemoro npogykra. [se
peakyum o6 beAVHANM 1 3aTEM racunm, MeaneHHO BbINTMBaAsA B XONOAHbIA HACILLEHHbIV BOAHbIN
pactBop Na,CO,;, nopaepxmas pH ~9. Cmecb akctparmposanu EtOAc (4x1,0 n).
Ob6beauHeHHbIe OpraHnyeckue Crnov NPOMbIBaNM HacbIWEHHbIM COoneBbiM pacTtBopom (5x600
mn), cywunn Hag Na,SO, dunbTpoBanM M KOHUEHTpupoBann. HeouMeHHbIN NpOAYKT
0O6beAVHANN C ABYMS JONOMNHUTENBHBIMU pPeaKUUAMM, NPOBOAUMBIMU NLEHTUYHBIM 0Opa3om C
7,5 1 n 50 r 2-xnop-6-(gumeTtunamnHo)-N,N-gumetnnnupunaunH-4-kapbokcamnga. Matepuan
sarpyxxanm B EtOAc (200 mn) mn cycneHguposanu B TedeHne 20 mMuHyT. CycneHsuto
duneTposann. OTdunbTpoBaHbii KOpXK npombiBann EtOAc (2x50 mn). OTdmnbTpoBaHHbIN
kopxx cycnenguposanu B 1:1 netponenHbin 3pup/EtOAc (80 mn) B TedeHne 20 MUHYT.
CycneHsno unbTpoBanbl, U OTPUNBTPOBAHHBLIN KOPXK npombiBanu 1:1 nepTonenHbiM
acpmpom/EtOACc (60 mn). OTPUNbTPOBaHHbIA KOPXK cywmnn B Bakyyme. OO6beguHEHHbIN
dunbTpar KoHueHTpupoBanu gocyxa. Ocratok cycneHguposanu B 1.1 nNeTPOnenHbIn
3apump/EtOAc (100 mn) B TedeHme 30 MuH. CycneHsnio unbTpoBanel, U OTPUNBTPOBAHHbLIV
kopxx npombiBanu 1:1 neprtonenHbeim 3apupom/EtOAC (2x50 mMn) u cywumnu B Bakyyme.
ObbeauHeHHble BUCYLLEHHbIE TBEpAble BeLlecTBa CyCneHAMpOBanu B NETPOnervHoM adupe
(200 mn) B TedyeHme 10 MUMHYT, W TBepAble Bewectsa cobupanu dunbTpaymen.
OTunbTpoBaHbIM  KOPXK NPOMbIBaNM  nepTonevHbiM  3acdupom (100 mn) ©n  noTom
KOHUeHTpupoBanu B Bakyyme. O0beanHeHHbIN dUnbTpaT KOHUEHTpUpOBanu B Bakyyme 40 ~50
MIT M NOTOM AaBanu MOCTOSATb B TedeHne 2 aHen. lonyyeHHble B pesynbTarte TBepable
BellecTsa cobmpanu dounbTpaymen, n oTPUNbLTPOBAHHLIN KOPXX NpoMbiBany 3:2 NepToNnenHbIM
acpmpom/EtOAC (2x50 mn). Teepable Bewectsa oObeAMHANM C MNONyYeHMEM 2-Xrop-6-
(anmeTtmnamuHo)-3-popmun-N, N-gumeTunnupuanH-4-kapbokcammaa (52 r, 73% BbIx04) B BUAE
XKENTOro TBEpAOoro BeLlyecTsa. 'H AMP (400 My, CDCI,) & 10,21 (4, J=0,6 'y, 1H), 6,28 (4,
J=0,6 'y, 1H), 3,19 (c, 6H), 3,13 (¢, 3H), 2,77 (c, 3H); m/z (ECI+) ana (C41H4CIN;O,), 255,9
(M+H)+.

Craguns 3 mpem-6yTun {[6-(anmeTnnamnHo)-4-(aumetnnkapbamonn)-3-

dhopMmmnnnpnanH-2-unjmetTunimetunkapbamar (3e)
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3e

Cmecb un3s mpem-oytungnvetunkapbamara (3,41 r, 23,5 mmonb) u N,N,N,N-
TeTpameTuneHgnammba (3,27 r, 28,2 mmonb) B 135 mn TI® oxnaxaanm go -55 °C B
atmocdepe N,. PactBop s-BuLi (1,4 M B uyuknorekcane, 20,1 mn, 28,2 MMOnb) NOBUIBHO
fobaenanu, nogaepxusas Temneparypy pacteopa <-52 °C (BHyTpeHHsis1). Cmechb
nepemeLlumBany B TeveHue gononHutenbHbiXx 30 MyH. npu =55 °C, n notom obpabatbiBanu
pactsopom ZnCl, (1,9 M B 2-meTtunteTtparngpodypane, 14,8 mn, 28,2 Mmonb), noaaepkmeas
TemnepaTypy peakymm <-52 °C. PacTBop nepemelumsanyi B TEYEHUE 4ONONHUTENbHbIX 40 MUH.
40 —55 °C 1 notom Harpesanu 40 KOMHATHOW Temnepartypbl C nonydeHmem pacresopa {[(mpem-
ByTokcukapOoHmnn)(MeTUN) aMUHOIMETUI}(XITOPUA0)UMHKA (c = 0,195 M). YacTtb
npeaBapuUTenibHO NPUroTOBIIEHHOrO pacTeopa uuHkaTa (90,2 mn, 17. 6 MMOornb) NEPEHOCUNUN Ha
BbICYLLUEHHbIA B neun 250 Mmn KpyrnmoAoOHHbIM pacTBop B atmocdepe N, M KOHUEHTpUpoBanu
gocyxa ¢ nonyyeHuem 6enon neHbl. Konby cHoBa 3anonHsnun N,. B oTaenbHyo konby
sarpyanu 2-xnop-6-(gumetunammHo)-3-dopmun-N, N-gumetnnnnpngnn-4-kapbokcammg, (3,0,
10 mmonb), PdCly(dppf) (0,858 r, 1,17 mmonb), 1,4-guokcad (50 mn) n H,O (0,159 r, 8,8
MMorb). CycneHsnio nepeHocunu Kadonsaymen B konby, cogepxallyto LUMHKaT, n 3ateM CMecCb
nepemewwmsanu npu 80 °C B TeueHne 80 muHyT. PX-MC aHanuns nokasan o6pasosaHuve
)Kenaemon MaccCbl NPOAYKTa C HEKOTOPbIM OCTaBLUMMCH UCXOAHbIM matepuanom. Jobasnsnm
AOMONHUTENbHYIO annkeoTy pacteopa {[(mpem-
oyTokcukapboHun)(metTun)ammHolmeTun}(xnopmao)umHka (2,0 mn), n cmecb nepemeLumBanu
npn 80 °C B TeyeHme 20 MMH. Hukakon AONOMHUTENBHOW KOHBEPCUM He Habnwaanoch.
PeakynoHHyto cmech oxnaxganu go 0 °C v racunum nytem gobaBneHnst HacbILWEHHOrO BOLHOIO
NH4CI (10 mn) n H,O (20 mn). Cmecek nepemewmsanu npu 0 °C B TeyeHne 20 MMH. 1 NOTOM
dunbTpoBann yepes crion yenuta. dunbtpat akctparuposanu EtOAc (4x). Ob6beauHeHHble
opraHmnyeckne cnou cywmnu Hag Na,SO, dunbTpoBanm u KoHueHTpuposanu. OcTtaTok
oynwanu ¢ ucnonb3oBaHuem dnaw-xpomarorpadumn (80 r SiO, 0-100% EtOAc/renTaH.
Mony4eHHyto 6enyio neHy pactmpanu ¢ MTBE n kOHUeHTpupoBanu B Bakyyme, nony4yas mpem-
oyTun {[6-(anmeTUnamnHo)-4-(anmeTnnkapbamoin)-3-dopMnnnnpuanH-2-
un]metunimetunkapbamara (3,8 r, 95% BbIxoa) B BUAE CBETMO-XKENTOrO TBEPAOro BELLECTBA.
"H AMP (400 MI'y, AMCO-ds) 8 9,84 (n, J=6,8 'y, 1H), 6,45 (c, 1H), 4,71 (c, 2H), 3,15 (c, 6H),
2,99 (c, 3H), 2,90 (c, 3H), 2,75 (c, 3H), 1,33 (a, J=69,8 'y, 9H); m/z (ECI+) ana (C1gH2sN4Oy),
365,3 (M+H)+.
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Cragna 4: mpem-6ytun  {[6-(aumeTunamuHo)-4-(aumetunnkapdbamoun)-3-{(E)-[(2-

METMANPONaH-2-CynbMUHUMT)UMUHOIMETUNINNPUANH-2-un]meTunimetunkapbamar (3f)

/}\ 3f

K pacTtBopy mpem-6yTun {[6-(anmeTunammnHo)-4-(anmetunkapbamonn)-3-
dopmunnnpnauH-2-unjmetunimeTtunkapbamara (3,0 r, 8,0 mmons) u (R)-(+)-2-meTtun-2-
nponaHcynsduHammga (1,2 r, 9,88 mmonb) B TI® (40 mn) gobasnanu tutaHa(lV) atokeng
(5,63 r, 24,7 mmonb). Cmeck nepemewmsanu npu 50 °C B Te4eHUe Houn. PeakynoHHY CMecChb
oxnaxkganm OO KOMHaTHOW Temnepartypbl, pasbasnanm OXM (50 mn), n racunu nytem
aobasneHusa HacbiweHHoro BogHoro NaHCO; (20 mn). PacTtBop MHTEHCMBHO nepemMeLumsani B
TeyeHne 20 MUHYT, a 3aTtem unbTpoBanu Yepes cnon uenuta. Lenut npombisann OXM (3x).
ObbveauHeHHbIN unbTpaT cywunu Hag Na,SO,4, dunbTposanu, n koHUeHTpuposanu. OcTaTok
oynwanu ¢ ucnonb3oBaHuem naw-xpomarorpadpum (80 r SiO,, 0-100% EtOAc/rentaH) C
nony4yeHnem mpem-6yTun {[6-(anmeTunamnHo)-4-(anumetunnkapdbamonn)-3-{(E)-[(2-
METMNPONaH-2-CynbMUHUMT)UMUHOIMETUNINNPUANH-2-un]meTunimetunkapbamara (3,89 r,
97% BbIx0a) B BUAe BecuseTHoi neHbl. 'H SAMP (400 My, AMCO-ds) & 8,39 (c, 1H), 6,46 (c,
1H), 4,77 — 4,55 (m, 2H), 3,12 (c, 6H), 2,95 (c, 3H), 2,93 (¢, 3H), 2,74 (c, 3H), 1,41 (c, 4H), 1,20
(c, 5H), 1,12 (¢, 9H); m/z (ECI+) ans (CxH37Ns04S), 468,4 (M+H)+.

Cragna 5. mpem-6ytun {[6-(aumetTnnammHo)-1-okco-2,3-amurnapo-1H-nuppono[3,4-

clnnpnaunn-4-unjmetTunimeTunkapbamar

| 0
N | A
NH
N~
N
0/&0

MpomexyTo4yHoe coeanHeHue 3
B kpyrnogoHHyto konby, B KOTOpPYH 3arpyxawtT mpem-0ytun {[6-(anmetunammHo)-4-
(anmeTtmnkapbamownn)-3-{( £)-[(2-meTunnponaH-2-cynbPUHNN) UMUHO]METUN} NUPUANH-2-
un]metunimetunkapbamar (3,89, 8,32 mmonb) B atmocdepe N,, gobasnsann TId (42 mn).
Cwmecb oxnaxganu go 0 °C n notom obpabaTbiBanu pactsopom LiBH, (2,0 M B TIT®, 4,37 mn,

8,73 mmonb). Cmeck nepemewmsanu npu 0 °C B TedeHne 1 yac., n notom gobasnanu pacTesop
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NaOMe (25% B MeOH, 17,1 mn, 74,9 Mmonb) nNpu TOW e Temneparype. PeakynoHHON cmecu
AaBann MEANEHHO HarpeTbCs 40 KOMHaTHOW Temneparypbl U nepemelumBany B TeyeHne 16
yacoB. AHanu3 XXXMC nokasan pacxoj WUCXOAHOro marepvana c obpasoBaHMeM Xenaemou
mMaccbl npoaykra. Cmecb pasbasnann DCM un npombiBanu HacbiweHHbiM BogHbIM NH,Cl u
HacbILWEHHbIM coneBbiM pacTeopoM. OpraHudeckun cnow cywmnu Hag Na,SO,, dpuneTposany,
N KoHUeHTpuposanu. OcTaTok ouuwanu ¢ ncnonb3osaHmem dna-xpomarorpadum (80 r SiO,,
0-100% EtOAc/renTaHbl) C NONy4YeHNEM NPOMEXYTOYHOro coeauHenus 3 (1,7 r, 64% Bbixoa)
B BUAe GeclBeTHoM neHbl. 'H AMP (400 My, AMCO-ds) & 8,68 (c, 1H), 6,68 (c, 1H), 4,42 (c,
2H), 4,23 (c, 2H), 3,06 (c, 6H), 2,86 (c, 3H), 1,36 (m, 9H); PX-MC m/z (ECI+) ans (C1sH24N4O3),
321,2 (M+H)+.

MpomexyTo4yHoe coeanHeHue 4: 2-6pom-6-(5-meTnn-1,3,4-okcagnason-2-un)nMpuanH

o 4a

K pacteopy 6-6pomnupunaunn-2-kapbormapasmga (1a) (1,5 r, 6,94 mmone) 8 XM (23 mn)
npn 0 °C pobasnann TEA (1,4 mn, 10,4 mmonk) un auetunxnopug (0,56 mn, 7,8 mmonb).
Mony4eHHbIn B pesynbTate pactsop nepemewwmsanu npy 20 °C B TeyeHume 58 wvac.
PeakyMOHHY0 CMEeCb KOHLEHTPUPOBanNu A0OCyXa M OCTaToKk ouuwany cnaw-xpomartorpadpmen
(SiO,, 0-100% aTtunauyetat/neTponenHbin acpup) ¢ nonyvyeHnem N'-ayetun-6-6pomMnupungnH-2-
kapbormapasunga B snae 6enoro teepaoro sewectesa (1,0 r, 56%),1H AMP (400 MI'y, AMCO-
ds) 0 10,41 (g, J=1,6 'y, 1H), 10,02 (4, J=1,6 'y, 1H), 8,04 (aa, J=7,5, 1,2 'y, 1H), 7,97 (T,
J=7,7 'y, 1H), 7,91 (a4, J=7,9, 1,2 Ty, 1H), 1,92 (¢, 3H); m/z (ECI) ansa (CsHsBrN;O,), 257,9
(M+H)+.

Cragus 2: 2-6pom-6-(5-meTunn-1,3,4-okcagnason-2-un)nupuamnH

Br” N Ny

<
NMpomexyToyHoe coeguHeHue 4

K pactsopy N'-auetun-6-6pomnupuamnH-2-kapborngpasmga (4a) (240 wr, 0,93 mmonb) B
OXM (6 mn) n MeCN (6 mn) aobasnanu TEA (0,78 mn, 5,6 mMmMonb) v n-TonyoncynbgOoHUn
xnopug (195 mr, 1,0 mmonb). Mony4veHHbIn pacTeop nepemewmsatoT npu 20 °C B TeueHune 5

YyacoB. PeakLMOHHYO CMeCb KOHLEHTpUpOBanu B Bakyyme W MoryYeHHbI MaTepuan ovumwjanu
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dnaw-xpomarorpadpuen (SiO,, 0-10% metanon/OXM) ¢ nonyyeHnem 2-6pom-6-(5-metun-1,3,4-
oKcaauason-2-un)nMpuanHa B suge G6enoro Teepaoro selectsa (80 mr, 36%). 'H AMP (400
My, AMCO-ds) 6 8,18 (4, J=7,6 'y, 1H), 8,00 (1, J=7,8 'y, 1H), 7,90 (4, J=8,0 'y, 1H), 2,63 (c,
3H); m/z (ECI) ana (CgHeBrN;0), 241,5 (M+H)+.

MpomexyTouyHoe coeauHeHue 5: 2-6pom-6-(1,3,4-okcagmnason-2-un)nMpuanH
=

Br \N | /N‘N

(o /4
Pactesop 6-6pomnnpuamnn-2- kapborngpasuvnaa (1a) (1,0 r, 4,63 mmons) B HC(OEt); (4,0
mn) nepemewmsanm npu 120 °C B TeyeHne 18 uvac. PeakynoHHYO CMeCb oxnaxaanu A0
komHaTtHon Temnepartypbl, n gobasnsnu HC(OEt); (4,0 mn). PeakynoHHom cmecwn pgasanu
nepemewmsarbca npy 140 °C B TeueHue 3 yacos, 3artem npu 135 °C B Teyenne 16 yacos, 150
°C B TeyeHme 16 vacos n 135 °C B TeueHue 19 vacos. AHanu3 XXMC ¢ MUHUManNbHbIM
OCTaBLLMMCH WCXOAHbIM MartepuanoMm C o6pa3oBaHMEM >KenaemMon MacCbl MNPOAYKTa.
PeakynoHHy0 CMecCb KOHUeHTpupoBanu gocyxa. Octatok ouuwjanu cnaw-xpomartorpaduen
(SiO,, 1:10 EtOAc/neTponenHbin acump) ¢ nonyvyeHuem lpomexxyTouHoro coeamHenna 5 (400
mr, 38% Bbixoa) B Buae G6enoro Teepaoro sewectsa. 'H AMP (400 My, AMCO-ds) & 9,46 (c,
1H), 8,23 (a4, J=7,5 Iy, 1H), 8,05 — 7,98 (m, 1H), 7,92 (a, J=8,0 'y, 1H); m/z (ECI) ans

(C/H4BrN;0), 225,8, 227,8 (M+H)+.

MpomexyTouHoe coeauHeHue 6: 2-6pom-6-(1,3,4-Tnagmason-2-un)nMpuanH

“
Br \N /N*N
S

Cragus 1: 6-6pom-N'-chopmunnnpunamnH-2-kapbormapasng (6a)

7
LR
NS
Br” °N ‘”/%o
o 6a

Ynctyo mypasbuHyto kucnoty (3,2 r, 69,4 mmonb) gobasnanu k Ac,O (5,9 r, 57,9
Mmonb) B armocdepe N,. Cmecb nepemewwmsanu npum 60 °C B TeyeHne 1 yaca u NoToM
oxnaxkganu 4o KomHaTHon Temnepatypbl. Jobasnsanu TI® (20,0 mn). Pactsop nepeHocunn K
pacteopy 6-6pomnupuanH-2-kapborngpasnHnga (1a) (5,0 r, 23,1 mmons) B TI'® (40 mn) npu O
°C. Cwmecb nepemewwmsanu npu 15 °C B TeyeHme 3 vacos. PX-MC aHanus nokasan
pacxogoBaHWE WUCXOAHOro Bewjectsa C obpa3oBaHMEM MacChl >KEnaemoro npoaykTa.
PeakynoHHy0 cmecb KoHUeHTpuposanu gocyxa. Ocrartok cycrneHauposanu B XM (50 mn), u

TBepable Beljectsa cobupanu dunetpaymen. OTdunbTpoBaHbii KOpX npombisanu OXM (50
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M) U CyLUMNX B Bakyyme C nony4yeHuem 6-6pom-N'-chopmunnnpngnn-2-kapborngpasmaa (6a)
(3,7 1, 65% BbIXOA) B BUAE Benoro TBepaoro Beljectsa. 'H AMP (400 My, AMCO-ds) 8 10,17
(c, 2H), 8,13 — 8,00 (m, 2H), 7,98 — 7,90 (m, 1H), 7,86 (a4, J=7,9, 1,0 'y, 1H); m/z (ECI) ans
(C7HeBrN;Oy), 245,7 (M+H)+.

Craausa 2: 2-6pom-6-(1,3,4-Tnagnason-2-nn)nmpuanH
=

Br” SN l /N\N
S~7 MpomexyTouHoe coeamHeHune 6

K pactBopy 6-6pom-N'-chopmunnnpugnn-2- kapborngpasunga (6a) (4,2 r, 17,4 mmonb) B
keunonax (420 mn) pobaesnsnu neHtacynbdug docdopa (2,3 r, 10,4 mmonb). Cmecb
nepemewwmsanyn npyn 140 °C B TeuveHme 45 muH. PX-MC aHanu3 nokasan pacxopoBaHue
NCXO4HOro BeljecTBa ¢ 0O6pasoBaHMEM MacCChl XENaemoro npoaykTa. PeakyMOoHHY CMecChb
KOHUeHTpupoBann pocyxa. OcTatok ouuwanu ¢ WUCronb3oBaHveM QnaLl-xpomaTorpadumn
(SiO,, 1:1 netponenHbin 3cpnp/EtOAC). MNpoayKT 3HOBY ouuwann C UCMOMb3oBaHMEM PNaLL-
xpomarorpadpumn (SiO,, 1:3 EtOAc/netponenmHbin acup) ¢ nonyyeHnem [1pomexkyTOYHOro
coenuHenus 6 (587 mr, 14% Bbixoa) B Buae Genoro Teepaoro sewectsa. 'H AMP (400 MTy,
AOMCO-d;) 8 9,75 (c, 1H), 8,32 (a4, J=7,7, 0,9 'y, 1H), 8,03 — 7,97 (m, 1H), 7,86 (a4, J=7,9, 0,9
My, 1H).; m/z (ECI) ana (C;H4BrN;S), 243,8 (M+H)+.

MpomexyTo4yHoe coeguHeHue 7: mpem-6ytun [(6-xnop-1-okco-2,3-aurnapo-1H-nnppono[3,4-

clnnpnaunn-4-unymetunlkapbamar

o)
Cl
N | NH
HN
f i
Craguns 1: (6-xnop-1-okco-2,3-aurngpo-1H-nnppono[3,4-clnupnaunH-4-un)metun
MeTaHcynbgoHarT (7a)
0]
N |l NH
N
?
0=S8=0
| 7a

Pacteop 6-xnop-4-(rmgpokcnumeTnn)-2,3-aurugpo-1H-nuppono[3,4-clnnpunaunH-1-oHa

(2,0r, 10,1 mmonb) n TEA (3,1 mr, 30,2 mmone) B TT'® (50,0 mn) B atmocdepe N, oxnaxganu
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480 0 °C n notom obpabarbisanu no kannam MsCl (1,73 r, 15,1 mmonb). Cmeck nepemeLunsanu
npn 0 °C B TeyeHue 2 vac. PX-MC aHanu3 nokasan pacxojoBaHue MCXOA4HOro BellecTsa.
PeakynoHHyto cmecb pasbasnsanm EtOAc (150 mn). Cmecb npombiBanu H,O (50 wmn),
HacuvyeHum BogHuMm NaHCO; (50 mn), u HacbiWweHHbIM CconeBbiM pacTBopoM (2x50 wmn),
cywunu Hag Na,SO,, punbTpoBanu, N KOHUEHTpUpoBanu ¢ nonyyeHnem (6-xnop-1-okco-2,3-
anrnapo-1H-nuppono[3,4-clnupuanH-4-nn)metunmetaHcynegonata (2,0 r, 72% Bbixod) B Buge
ceporo TBepaoro sewecrtsa. m/z (ECI+) ana (CgHgCIN,O,S), 276,9 (M+H)+.

Cragus 2: 4-(asngomeTtnn)-6-xnop-2,3-aurnapo-1H-nuppono[3,4-clnupmngnH-1-ox (7b)

0
I | NH
N
N
Il
w+
N 7b
Pacteop (6-xnop-1-okco-2,3-aurnapo-1H-nuppono[3,4-clnmpnaunH-4-

un)metunmetaHcynedoHara (2,0 r, 7,23 mmonb), 18-kpayH-6 (191 wmr, 0,723 mmonb), 1 NaN;
(705 wmr, 10,8 mmornb) B MeCN (70 mn) nepemewmsanu npu 10 °C B TeyeHne 20 vac. PX-MC
aHanu3 nokasarn pacxOAOBaHWE WCXOAHOro BeLlecTBa C 0OpasoBaHMEM MAaCChl >KENaemoro
npoaykra. PeakuynoHHyto cmechb pasbasnanu H,O (50 mn) u akctparuposanu EtOAcC (2x50 mn).
ObbeauHeHHbIe opraHnyeckue Crnou NPOMbIBany HacbIWEHHbIM COneBbIM pacTBopom (50 mr),
cywunu Haa Na,SO,, dunbTpoBanu, M KOHUEHTpMpOBaNuM C nonyvyeHvem 4-(asungomeTun)-6-
xnop-2,3-aurnapo-1H-nuppono[3,4-clnupuamH-1-oHa (1,62 r, >99% BbIXO4) B BUAE CBETMO-
kopuuHesoro TBepaoro Bewjectsa. m/z (ECI+) ana (CgHeCIN:O), 223,7 (M+H)+.

Cragus 3. 4-(amuHomeTnn)-6-xnop-2,3-auruapo-1H-nuppono[3,4-clnupmngnH-1-oH (7¢)

o)
NF Il NH
N
H,N 7c

Pacteop 4-(asngometun)-6-xnop-2,3-aurnapo-1H-nuppono[3,4-clnupnanH-1-ona (1,62
r, 7,23 mmone) n PPh; (2,84 wmr, 10,8 mmons) B cmecn TI® (40,0 mn) n H,O (4,0 mn)
nepemewwmsann npn 20 °C B TeyeHme 6 vac. PX-MC aHanms nokasan pacxopoBaHue
ncxogHoro Bewectea. [obasnsnun pactsop HCI (4,0 M B EtOAc, 50 mn), n cmecb
akctparuposanm H,O (2x30 mn). Ob6beauHeHHble BOAHbIE CMoOW nojllenayvsann TBEPAbIM
NaHCO; go pH ~8 ¢ nonyyeHnem BogHoro pacresopa 4-(amumHomeTnn)-6-xnop-2,3-aurngpo-1H-
nuppono[3,4-clnupuanH-1-oHa (¢ ~ 0,12 M, 60 mn), KOTOPbIN MCMNOMBb30BaNM HENOCPEACTBEHHO

ANs cneayowen ctaguu.
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Cragna 4. mpem-6ytun [(6-xnop-1-okco-2,3-aurngpo-1H-nnppono[3,4-clnupuaunH-4-

unn)metunjkapbamar
0
Cl ~ e
N
HN
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/}\ MpomexyTouHoe coeauHeHue 7

K pactBopy 4-(ammHomeTtun)-6-xnop-2,3-aurnapo-1H-nuppono[3,4-clnupmnantH-1-oHa
(0,172 M B BogHom NaHCO;, 25 mn) gobasnsnn TEA (620 mr, 6,03 mmonk) n OXM (10 mn).
Cmecb oxnaxganu go 10 °C, wu pobasnann Boc,O (790 wmr, 3,62 wmmonb). Cmecb
nepemewwmsann npu 15 °C B TeyeHme 1,5 yac. PX-MC aHanu3 nokasan pacxopoBaHue
NCXOAHOro BeLjecTBa ¢ obpasoBaHMEM Macchl xenaemoro npogykra. Cmeck pasbasnanu XM
(50 mn) n npombiBanu H,O (25 mn). OpraHuyeckmn cnoun cywunu Hag Na,SO,, dunstposanu, n
koHUyeHTpuposanu. Ocrtarok pasbasnanu OXM (5 mn). Jobasnsann netponenHein agpup (15
Mn), u cmecb nepemewmsanu npu 10 °C B TeueHne 15 MUWH. C MOMYYEHUEM CYCMNEH3UW.
Teepable BewjectBa cobupann punbTPoOBaHNEM N OCaL0K Ha PUNBbTPE CyLUMNN B Bakyyme C
nonyyeHnem [lpomexyTouHoro coeguHeruna 7 (809 mr, 90% Bbixoa) B Buae nodytn 6enoro
TBepaoro seuwjectsa. 'H AMP (400 My, AMCO-ds) 8 9,08 (c, 1H), 7,62 (¢, 1H), 7,50 (w.T.,
J=6,0 Ty, 1H), 4,46 (c, 2H), 4,34 (5, J=6,0 Iy, 2H), 1,40 (c, 9H); m/z (ECI+) ansa
(C13H16CIN3O3), 197,9 (M-Boc+H)+.

MpomexyTo4yHoe coeauHeHune 8: mpem-6ytun metun{[6-(1-metTunymknonponun)-1-okco-2,3-

anrnapo-1H-nuppono[3,4-clnupuanH-4-nnimetunikapbamar
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Cragusa 1: atun 3-ymaHo-2-rngpokcu-6-(1-meTunymknonponun)nnpuanH-4-kapbokecmnar
(8a)

a4
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Cwmecb 13 2-ymanoauetammga (10,0 r, 119 mmone) n TEA (12,0 r, 119 mmone) B EtOH
(50 mn) HarpeBann go 65 °C (BHYTPEHHSs)) JO Tex NOp, NOKa TBEpAble BeLjecTBa He
pacTBopsnNuUCb, U notom gobasnsanu atun 3-(1-metTmnuymknonponun)-3-okconponaHoar (24,6 ,
124 mmonb). Cmecb nepemewwmsanu npy 65 °C B TeyeHne 2 vac. TCX ananus (1:10
EtOAc/netponenHbin acbmp) nokasan pacxofoBaHME WCXOLHOro Bewectsa. PeakynOHHyro
cvmechk oxnaxganu go 10 °C. lNonyyeHHbIn B pesynbTare ocagok cobupanun unbTpauymnen.
OTtdunbTpoBaHbin kopk npombiBanin MTBE (3x10 mn) v cywunu B Bakyyme. dunbTpat
KoHUeHTpuposanu agocyxa. Ocratok pasbasnanm EtOH (10 mn), n gobasnanu MTBE (30 mn).
MonyyeHHbIn B pe3ynbTate ocagok cobupanu dunbtpaymen. OTPOUNbTPOBAHbIA  KOPX
npombiBann EtOH (5 mn) u MTBE (2x10 mn) n cywmnn B Bakyyme. TBepable BellecTBa
obbeanHanM ¢ nonyvYeHnem 3Tun 3-UnaHo-2-rmgpoken-6-(1-MeTunynknonponmn)nupuamnH-4-
kapBokecunara (25,0 r, 85% BbIxOA) B BUAE XenToro TBepaoro seljectsa. 'H AMP (400 Mru,
OMCO-ds) & 12,74 (w.c., 1H), 6,63 (w.c., 1H), 4,36 (kB., J=7,1 'y, 2H), 1,45 — 1,27 (m, 6H),
1,16 — 1,06 (m, 2H), 0,92 — 0,75 (m, 2H).

Cragusa 2: atun 2-xnop-3-ynaHo-6-(1-metunymknonponun)nnpuamnH-4-kapbokecunart (8b)
0]
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K pacTtBopy aTun 3-UmaHo-2-rngpoKkcn-6-(1-MeTnnymKnonponun) NUPULNH-4-
kapbokcunara (24,0 r, 97,5 mmonb) B MeCN (487 mn) no kannsam agobasnsann POCI,; (74,7 ,
487 mmonb) npu 30 °C. Cmecb nepemewmsanu npn 65 °C B TeueHne 60 yac. TCX aHanus
(EtOACc) nokasan pacxogoBaHWe WCXOAHOro BellectBa. PacTBop KOHUEHTpupoBanu Ans
yaanenus octatodHoro POCI;. Ocrartok BeinmBanu Ha neg v noguwenadnsann NaHCO; go pH
~ 8. Cmecb akctparmposanu EtOAc (2x100 mn). O6beanHEHHbIE OpraHMYeCKNe Crov CyLumnm
Hag Na,SO,4, dunbeTpoBanu n koHUeHTpuposanu. OCTaTok ovnLany ¢ UCnonb3oBaHnem pnaLl-
xpomarorpadpum (1:10 EtOAc/neTponenHbin acump) ¢ nonyyeHnem atmn 2-xnop-3-ynaHo-6-(1-
MeTunyuknonponun)nupuanH-4-kapbokecnnara (21,9 r, 85% BbIXOA) B BUAE CBETIO-XENTOrO
TBEepaoro sewectsa. 'H AMP (400 My, Xnopodopm-d) & 7,79 (c, 1H), 4,50 (ks., J=7,2 Tu,
2H), 1,55 (c, 3H), 1,50 — 1,40 (m, 5H), 1,03 (kB., J=3,9 'y, 2H); m/z (ECI+) ans (C43H13CIN,O,),
264,9 (M+H)+.
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Cragna 3: 4-xnop-6-(1-metunuyuknonponun)-2,3-auruapo-1H-nuppono[3,4-clnnpmnanH-
1-0H (8¢)

0]
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K pactBopy atun 2-xnop-3-uymaHo-6-(1-meTunuyuknonponun)nmpuannH-4-kapbokcunarta
(2,51, 9,44 mmonb) B EtOH (500 mn) gobasnsanu Ni Penes (2,0 g 34,1 mmonb). YopHyto cmecb
nepemewwmsany npu 30 °C B atmocdepe H, npn 30 chyHTax Ha KBagpaTHbIA AIOMM B TEYEHME
48 vac. TCX aHanms (1:10 EtOAc/neTtponenHbin acmp) nokasan pacxofgoBaHWE WUCXOAHOrO
Bewectea. Cmecb unbTpoBanu yepes cnov yenuta. OTPUNbTPOBAHbLIN KOPXK MPOMbIBaNu
MeOH (250 wn). O6beavHeHHbIn unbTpaT KOHUeHTpupoBanu gocyxa. OctaTok
cycneHauposanu B EtOAc (5 mn) B TedeHune 20 MMH.,, U CYCNEH3NO UNbTPOBAnW.
OTdunbTpoBaHbIN Kopxk Npombisany EtOAC (2 mn) 1 cylwumnun B Bakyyme C nonyvyeHmem 4-xnop-
6-(1-meTunumknonponun)-2,3-aurngpo-1H-nnppono[3,4-clnupmnann-1-oHa (1,1 r, 52% BbIXos) B
BMAE ceporo Teepaoro sewjectsa. 'H AMP (400 MI'y, CDCl,) 87,66 (w.c., 1H), 7,23 — 7,05 (m,
1H), 4,56 — 4,34 (m, 2H), 1,55 (w.c., 3H), 1,39 — 1,11 (m, 2H), 0,99 — 0,66 (m, 2H); m/z (ECI+)
ansa (C11H411CINO), 222,8 (M+H)+.

Cragna 4. mpem-6ytun wmeTtun{[6-(1-metnnuyuknonponun)-1-okco-2,3-gurngpo-1H-

nuppono[3,4-clnupuanH-4-nnimetunikapbamar
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MpomexyTo4yHoe coeanHeHue 8

Cwmecb u3 4-xnop-6-(1-metmnymknonponun)-2,3-aurngpo-1H-nnppono[3,4-clnupuaunn-1-
oHa (1,0, 4,49 mmonb), HaTpua [(mpem-ByTokcnkapboHun)(metTun)ammuHoladetarta (1,9 r, 8,98
mmonb), NiCl,-gumeTtokcunatana (197 mr, 0,898 mmone), nupnaunH-2-mn-N-ynaHoamuamHa (131
mr, 0,898 mmonb), n upugua(lll) uc[2-(2,4-andpTopdenun)-5-metunnnpuamnn-N,Cyol-4,40-au-
mpem-6ytnn-2,20-6unnpnaunH rekcadgpropdocdar (22,8 mr, 0,0225 mmons) B AMD (135 mn)
oTkaumsanu n cHosa 3anuesanu N, (3x). Cmecb obny4anu 4BymMs NyprnypHbIMU CBETOANOAHBIMU
noniocamn MOLLHOCTbLIO 72 BT B noTtoke (8 Mn / MMH) npu TemMnepaType OKpy»KaroLlen cpenbl B
TeyeHne 7 4YacoB C BEHTUNATOPHbIM OXNaxiaeHuem. PeakuuoHHYK CMECb KOHLEHTpUpoBanu
gocyxa. OcrtaTok ouvwanu € ucnonb3oBaHvem dnaw-xpomarorpadpum (5 r SiO,, 30-80%

EtOAc/netponenHbin acpup) ¢ nonyveHmem [MpomexyToyHoro coefuHeHua 8 (856 wmr, 58%
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BbIXOZ) B BUAE nouTn 6enoro Teepaoro selecrtsa. 'H AMP (400 My, AMCO-ds) & 8,86 (ww.c.,
1H), 7,45 (c, 1H), 4,59 — 4,40 (m, 2H), 4,35 (c, 2H), 2,84 (c, 3H), 1,52 (c, 3H), 1,47 — 1,31 (m,
5H), 1,31 - 1,10 (m, 6H), 0,86 — 0,81 (m, 2H); m/z (ECI+) ana (C1gH2sN3505), 332,1 (M+H)+.

NMpomexyToyHoe coeguHeHue 9: 4-xnop-6-[aTun(metnn)amuHol-2,3-aurngpo-1H-

nupponol[3,4-clnupnamnH-1-oH
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Cragusa 1. atun 2-xnop-6-[aTun(metnn)ammHolnmpuamnH-4-kapbokcunar (9a)

Cl 9a

Pactsop atun 2,6-guxnopnvpugunt-4-kapbokcunata (1,61 r, 7,34 mmonb) u N-
meTtunetadHammHa (1,30 r, 22,0 mmone) B AM® (3,0 mn) nepemewmnsanu npu 80 °C B TeyeHne 3
yacos. PX-MC aHanu3 nokasan pacxogoBaHWe UCXOAHOro BellecTtBa. PeakyuoHHyo CMmechb
KOHLeHTpupoBanu gocyxa. OcTaTtok odnLany ¢ Ucrnorb3oBaHnem gnaw-xpomarorpadum (12 r
SiO,, 0-100% EtOAc/rentaH) ¢ nonyvyeHvem 3atun 2-xnop-6-[aTun(MmeTun)ammHonnpuanH-4-
kapbokcunara (1,65 r, 93% BbIxoa) B Buae BecyseTHoro macna. 'H AMP (400 My, CDCl,) &
7,08 (g, J=0,9 'y, 1H), 6,96 (a, J=0,9 'y, 1H), 4,39 (8., J=7,1 'y, 2H), 3,61 (k8., J=7,1 'y, 2H),
3,09 (c, 3H), 1,41 (1, J=7,2 'y, 3H), 1,19 (1, J=7,1 Ty, 3H); m/z (APCI+) ansa (C11HsCIN,O,),
243,1 (M+H)+.

Cragusa 2: atun 2-xnop-6-[aTun(metnn)amumHol-3-bopmmnnmpuann-4-kapbokcunat (9b)
9
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K OM® (508 wmr, 6,95 mmonb), B atmocdepe N,, gobasnsnm POCI; (800 wmr, 5,22
MMornb). CMecb nepemelumsany npu KOMHaTHOW Temnepartype B TeyeHue 20 MUH., U NOTOM
aobaenanu pactesop 3Tvn 2-xnop-6-[atun(metun)ammHolnupuanH-4-kapbokemnara (1,65 r, 6,39
mmonb) B XM (25,5 mn). Cmeck nepemelumsani npu KUNSYEHUU ¢ oBpaTHbIM XONOANMbHUKOM
B TeyeHne 20 yac. B atmocdpepe N,. Cmecb oxnaxgann JO KOMHaTHOW Temnepartypbl, U
racunu, MeAneHHO BbINMBAs B HacbIWeHHbIN BoAHbIM pactBop NaHCO; (100 mn). Cmech

nepemewmsann B TeyeHne 10 mMmH. n notom akctparuposanm EtOAc (2x80 wn).
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ObbeauHeHHble opraHnyeckne criom cywmnn Hag Na,SO,, punbTpoBanu U KOHLEHTPUPOBAnMW.
Ocratok ouvwanu ¢ ucnonb3oBaHuem dnaw-xpomarorpapum (24 r SiO,, 0-100%
EtOAc/rentad) ¢ nonyvyeHuem 3atun  2-xnop-6-[aTun(MeTun)ammnHol-3-opMunnupuanH-4-
kap6okeunara (1,51 r, 82% BbIX0A4) B BUAE CBETNO-KENTOro TBepAoro sewjecrsa. 'H AMP (400
My, CDCl;) 6 10,17 (c, 1H) 6,37 (c, 1H) 4,43 (kB., J=7,09 'y, 2H) 3,67 (w. 4., J=4,03 'y, 2H)
3,16 (g, J=9,29 'y, 3H) 1,39 (1, J=7,15 'y, 3H) 1,23 (1, J=7,09 Ty, 3H); m/z (APCI+) agns
(C42H45CINSO3), 271,1 (M+H)+.

Cragus 3: 4-xnop-6-[atun(metmn)amuHol-2,3-aurnapo-1H-nnppono[3,4-clnupungnH-1-oH

Cl MpomexyTouyHoe coeanHeHne 9

Cmecb w3 atun  2-xnop-6-[aTun(metnn)ammHol-3-popmmnnmpuamnH-4-kapbokcunara
(1,33 1, 4,91 mmonb) u pacteopa NH; (7,0 H. B MeOH, 7,01 mn, 49,1 MMonb) nepemelunsanu B
TeyeHne 1 vyaca npu KOMHaTHoW Temnepartype. Cmecb KOHUeHTpupoBanu agocyxa. OcraTok
pacteopsanu B OXM (10,0 mn), n gobasnanm TOO (5,59 r, 49,1 mmonb) n Et,SiH (1,14 r, 1,57
Mmonb). Cmecb nepemewuvsanu npu  KOMHartHon Temnepatype B TedeHve 90 MuH.
PeakynoHHy0 cmecb KoHueHTpupoBanu gocyxa. Ocrarok pactsopsanu B OXM (100 mn) w
npombiBanu HacbiweHHbIM  BogHbIM  NaHCO,. BopgHbt cnon akctparvposanu OXM.
ObbeauHeHHble opraHuyeckue crion cywmnn Hag Na,SO,, unbTposanu N KOHUEHTpUpoBanm
Cc nony4yeHnem [lpomexyTouHoro coegunHenns 9 (823 wmr, 74% BbIXO4) B BUAE XENTOro
TBepaoro sewecrea. 1H AMP (400 My, CDCl) 8 6,82 (c, 1H) 6,41 (w.c., 1H) 4,37 (c, 2H) 3,63
(kB., J=7,09 'y, 2H) 3,10 (c, 3H) 1,19 (T, J=7,09 'y, 3H); m/z (APCI+) ans (C4H12.CIN;0), 226,1
(M+H)+.

MpomexyTouyHoe coeauHeHue 10: 4-xnop-6-[(2R)-2-meTunnuponuanuun-1-unj-2,3-gurnapo-
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1H-nnppono[3,4-clnupuanH-1-oH
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Cl
Cragna 1: {2-xnop-6-[(2R)-2-meTunnuponnauHmnn-1-nnjnmpuaun-4-nn}(nunepunauni-1-

nmn)metaHoH (10a)
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PacTteop (2,6-guxnopnnpnaunn-4-un)(nunepngnH-1-un)metanHona (600 mr, 2,32 MmMOonb)
n (2R)-2-metunnmponuguHnna (591 mr, 6,95 mmons) 8 AM® (1,5 mn) nepemerumsanu npu 100
°C B TeuyeHme 16 vyac. PX-MC aHanu3 nokasan pacxojoOBaHWE WUCXOAHOro BeLwjectsa C
obpasoBaHMeM MaccChbl enaemoro nNpoaykTa. PeakymoHHY0 cMecb oxnaxganm 40 KOMHaTHOW
Temnepatypsbl, pasbasnann H,O n akctparmposanu OXM (3x). O6befnHEHHbIE OpraHnyeckue
cnon cywmnun Hag Na,SO, dunbTpoBanu wn KoHUeHTpupoBanu. OcTatok ounwanum ¢
ncnonb3oBaHvem dnai-xpomarorpadum (24 r SiO,, 0-20% EtOAc/rentaH) ¢ nonyveHvem {2-
Xnop-6-[(2R)-2-meTnnnmponuanHun-1-unjnnpuanH-4-un}(nunepuani-1-nn)metaHoHa (664 wr,
93% Bbixog). 'H AMP (400 MI'y, Xnopodopm-d) & 6,44 (a, J=1,0 'y, 1H), 6,21 (4, J=1,0 'y,
1H), 4,12 (k8., J=7,1 'y, 1H), 3,72 — 3,62 (m, 2H), 3,54 (aa4, J=10,5, 7,6, 2,9 'y, 1H), 3,40 —
3,28 (m, 2H), 2,10 — 2,04 (m, 2H), 1,75 - 1,62 (m, 4H), 1,26 (1, J=7,2 Ty, 1H), 1,21 (4, J=6,3 'y,
2H); m/z (APCI+) ansa (C4sH2CIN;O), 308,2 (M+H)+.

Craguns 2: 2-xnop-6-[(2R)-2-meTnnnuponuauHun-1-unl-4-(nunepmngunH-1-

kapboHun)nnpnaunH-3-kapbansgerng (10b)
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K pactsopy AM® (473 wr, 6,47 mmone) B XM (3,0 mn) pobasnsanu POCI; (992 wr, 6,47
MMorb). Cmeck nepemelumsanu B TedeHme 10 MuH., n notom gobasnanu pacteop {2-xmnop-6-
[(2R)-2-meTunnuponuanHunn-1-unjnupnanH-4-nny(nunepuguH-1-un)metaHoHa (664 wr, 2,16
mmorb) B XM (3,0 mn). Cmeck nepemelunsany npu KMnsYeHnm ¢ obparHbIM XONOAUNbHUKOM
B TeyeHne 15 vacos. PX-MC aHanu3 nokasan pacxoaOBaHWE WCXOAHOro Bewjectsa C
obpasoBaHMeM Macchbl XXenaemoro npoaykTa. PeakuynmoHHyo CMeChb KOHLEHTPUPOBaNn gocyxa u
MEANEHHO BbINMBanu B HacblWweHHbI BogHbin NaHCO; (30 mn). Cmeck akcTparnposanu XM
(3x30 mn). ObbeauHeHHble opraHumyeckne cnou cywunu Hag Na,SO, dunbTpoBanu u
KOHLeHTpuposanu. OcTaTok ounLjanu ¢ Ucnornb3oBaHmem gnaw-xpomarorpadpum (24 r SiO,, 0-
40% EtOAc/rentaH) ¢ nonyyeHnem 2-xnop-6-[(2R)-2-meTnnnmponuanHun-1-unl-4-(nunepmngnH-
1-kapboHun)nnpuaunH-3-kapbansaeruay (568 mr, 78 % Bbixog). 'H SIMP (400 My, CDCls) &
10,07 (c, 1H), 5,99 (c, 1H), 4,13 — 4,65 (m, 1H), 3,68 — 3,83 (m, 1H), 3,55 — 3,68 (m, 2H), 3,35 —
3,55 (m, 1H), 2,98 — 3,20 (m, 2H), 1,88 — 2,17 (m, 3H), 1,71 — 1,83 (m, 2H), 1,55 — 1,67 (m, 3H),
1,46 — 1,55 (m, 1H), 1,31 = 1,42 (m, 1H), 1,17 — 1,26 (m, 3H); m/z (APCI+) ansa (C47H2CIN;Oy),
336,1 (M+H)+.
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Craguns 3: N-[(E)-{2-xnop-6-[(2R)-2-meTunnuponuauHun-1-unl-4-(nunepnamH-1-

kapOoHUT)INPUANH-3-UN}METUNNAEH]-2-MeTUnnponaH-2-cynsduHammg (10c)
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Cwmecb u3 2-xnop-6-[(2R)-2-meTunnunponuauHun-1-mnl-4-(nunepuaunH-1-

kapboHun)nnpnaun-3-kapbanbgernaga (432 i, 1,29  Mmonb), (R)-(+)-2-meTtun-2-
nponaHcynbdunHammga (187 mr, 1,54 mmone), u tutada(lVv) atokcuga (880 mr, 3,86 mmonb) B
Tr® (10,0 mn) nepemewmsanu npu 45 °C B TeueHne 16 vyac. PX-MC ananua nokasan ~25%
OCTaBLUErocsi UICXo4Horo martepuana. [obaesnsanm 4ononHuTeneHble naptumn (R)-(+)-2-meTtun-2-
nponaHcynbdunHammga (62,4 mr, 0,515 mmons), u TutaHa(lV) stokenga (293 wmr, 1,29 MMone), U
cmeck nepemewmsanu npu 50 °C B TedyeHne 16 yac. PX-MC aHanu3 nokasan pacxojoBaHue
NCXOAHOro BelyecTBa. PeakyMOHHYIO CMECb oxnaxganun A0 KOMHAaTHOM Temnepartypbl. CMecb
pasbasnanm OXM wn npombiBann NaHCO; © HacbIWEHHbIM COMbOBMM  PacTBOPOM.
Opranuyeckun cnon cywmnun Hag Na,SO,, dunbTpoBann n KOHUEHTPUPOBanuU C NonyyYeHnem
N-[(E)-{2-xnop-6-[(2R)-2-meTunnuponnanHmnn-1-unl-4-(nunepunamH- 1-kapboHnn) nupuamnH-3-
uniMmeTmnngeH]-2-metunnponaH-2-cyneuHammga (495 mr, 88% Bbixoa) B Buae 6enon cmonel,
KOTOpylo ucnonb3osanu 6e3 pgononHutensHon ounctkn. m/z (APCI+) ansa (Cx1H31CINGO,S),
440,2 (M+H)+.

Cragna 4. 4-xnop-6-[(2R)-2-meTunnuponungnimn-1-mnj-2,3-aurngpo-1H-nuppono[3,4-
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Cl MNMpomexyToyHoe coeanHeHue 10
Pacteop N-[(E)-{2-xnop-6-[(2R)-2-meTunnnponuanHun-1-unj-4-(nunepungnH-1-

kapOoHUT)INPUAUH-3-UN}METUNNLEH]-2-MeTUNNponaH-2-cynsuHammga (495 mr, 1,13 mmoneb)
B TI® (15,0 mn) oxnaxganu 5o 0 °C u notom gobasnsanu pacrteop LiBH, (2,0 M B TI'®, 620
mn, 1,24 mmone). Cmechk nepemewmsanu npu 0 °C B TedeHne 2 4acos, 1 NOTOM Lo6aBnsanu
pactsop NaOMe (25% B MeOH, 2,5 mn, 10,1 mmonb). PeakyMoHHOW cMecu JaBanu HarpeTbes
4O KOMHaTHOW TEMMeparypbl U 3aTeM nepemMelmsani B TedeHne 16 4yacoB. PeakuMOHHYH
cmechb pasbasnann OXM (60 mn) u npombiBanu HacbiweHHbIM BoaHbIM NHLCI (60 mn) wn

HacbIWEeHHbIM coneBbiM pactsopom (60 mn). OpraHudeckun cnov cywmnun Hag Na SOy,
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dunbTpoBann UK koHUeHTpupoBanu. OcCTaTok ouuMwanu C  UCMonb3oBaHUEM  naL-
xpomarorpadpum (24 r SiO,, 50-100% EtOAc/rentaH) ¢ nonyyeHnem [1pOMEXYTOYHOrO
coeguHenus 10 (199 wmr, 70% Bbixoa) B Buae GecupeTHom neHbl. 'H AMP (400 Mru,
Xnopodopm-d) d 6,68 (c, 1H), 6,45 (c, 1H), 4,35 (c, 2H), 4,21 — 4,14 (m, 1H), 3,58 (aa4, J=10,5,
7,6, 2,8 Ty, 1H), 3,39 (ks., J=8,9 'y, 1H), 2,13 — 1,97 (m, 2H), 1,75 (aT, J=5,2, 2,6 'y, 1H), 1,23
(4, J=6,3 Ty, 3H). OgnH atom BOAOPOAA, Kak MpesyCcMaTpuBaETCs, NEPEKPbIBASTCA MUKOM
Boabl; m/z (APCI+) ansa (C12H14CIN;O), 252,3 (M+H)+.

MpomexyTouyHoe coeauHeHue 11: 4-xnop-6-[metun(nponaH-2-nn)ammHol-2,3-aurngpo-1H-

Y o
N | AN
N. NH

nupponol[3,4-clnnpnanH-1-oH

Cl
Cragus 1. 2-xnop-N,N-gumeTun-6-[metun(nponaH-2-mn)ammHonpuamnH-4-

kapbokcammg (11a)

Cl 11a

Cwmecb u3 2,6-guxnop-N,N-gumetnnnnpuamnn-4-kapbokcammaa (30,0 r, 137 mmonb) n N-
meTunnponax-2-amuHa (50,1 r, 685 mmonb) B MeCN (120 mn) pacnpegenanu mexay Tpems
repMETUYHO 3aKPbITbIMU PEAKLNOHHBIMM COCYAaMU U Kaxabi pas nepemeLumsanu npu 100 °C
B TeyeHne 60 wvacoB. PX-MC aHanui nokasan pacxoaOBaHME WCXOAHOro BelwjecTtsa C
obpasoBaHMEM MaccCbl >Kenaemoro npoaykra. PeakunmoHHble cMecun OoObeauHanM wu
KOHUeHTpupoBann gocyxa. OcTatok ouuwanu ¢ Ucrnonb3oBaHveM GnaLl-xpomaTorpadumn
(SiO,, 1:1 EtOAc/neTponenHbin acoup) ¢ nonydeHmem 2-xnop-N,N-gumetnn-6-[metmn(nponan-
2-un)amvHo]nupuguH-4-kapbokcammaga (30,5 r, 87% BbIX0O4) B BUAE XENTOr0 TBEPAOro
Bewectsa. 'H AMP (400 MI'y, Xnopodopm-d) 8 6,45 (a, J=0,9 'y, 1H), 6,31 (4, J=1,0 'y, 1H),
4,82 (n, J=6,8 'y, 1H), 3,08 (c, 3H), 2,97 (c, 3H), 2,83 (c, 3H), 1,16 (a, J=6,7 'y, 6H); M/z
(ECI+) ana (C4,H4sCIN;O), 255,9 (M+H)+.

Cragna 2: 2-xnop-3-popmun-N,N-gumeTtun-6-[metun(nponax-2-nn)ammHolnMpuanH-4-

Y o©
/Nl\ N~

N~

kapbokcammg, (11b)

I
Cl O 11b
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K pactsopy OAM® (21,9 r, 299 mmonb) B OXE (120 mn) no kannam gobasnsnu POCI,
(45,9 1, 299 mmonb) npu 5-15 °C. Cmecb nepemeluvBanu npu KOMHaTHOW Temneparype B
TeyeHne 15 muH., n gobasnanu 2-xnop-N,N-gumeTnn-6-[meTmnn(nponax-2-un)aMmmHO]NMPUAnH-
4-kapbokcamug (25,5 r, 99,7 mmornb). PeakynoHHyto cmecb nepemewwmsanu npu 65 °C B
TeyeHne 16 vac. PX-MC aHanus nokasan pacxogoBaHWe WCXOLHOro BeLwecrtsa C
obpasoBaHMEM MaCChl Xenaemoro npogykra. PeakuymoHHyo cmechk oxnaxkaanu 40 KOMHaTHOM
TemnepaTypbl U gobaBnsanu no kannsam K HacbiweHHomy sBogHomy Na,COs; (900 mn). Cmech
akctparmposarim  OXM (2x300 wmn). OObeaMHEHHbIE OpraHudeckMe Crnou npombiBanu
HacbIWeHHbIM coneBbiM pacteopom (5x500 mn), cywwnu Hag Na,SO, dunbTpoBanu u
KOHUeHTpuposanu. OcTartok ounwanu ¢ ucnonbsosaHmem dnaw-xpomatorpacdpum (SiO,, 1:1
EtOAc/netponeiHbin acpmp) ¢ nonyyeHunem 2-xnop-3-chopmun-N,N-gumetun-6-[metmun(nponax-
2-un)amvHo]nupuguH-4-kapbokcamuaga (23,7 r, 84% BbIXxo4) B BUAE KOPUYHEBOrO TBEPLOrO
Bewectsa. 'H AMP (400 My, CDCls) 8 10,19 (¢, 1H), 6,25 (w.c., 1H), 3,12 (c, 3H), 3,02 — 2,85
(m, 3H), 2,77 (c, 3H), 1,22 (w. a., J=6,5 'y, 6H); m/z (ECI+) gna (C13H1sCIN;O,), 283,9 (M+H)+.

Cragna 3. 2-xnop-N,N-gumetun-3-{(E)-[(2-meTunnponan-2-cynb@UH1N)MMMHOIMETUN}-

6-[meTnn(nponan-2-un)amuHo]nupuamnH-4-kapbokcammng (11¢)

o 11c

Cmecb wu3 2-xnop-3-popmun-N,N-gumeTtun-6-[meTun(nponaH-2-nn)ammHoNMpuanH-4-
kapbokcammaa (23,7 r, 83,5 mmonb), (R)-(+)-2-meTun-2-nponaHcynbdumHamuaa (12,1 r, 100
MMmonb), n Tutana(lV) atokeunga (38,1 r, 167 mmonb) B TIP (250 mn) nepemewmsanu npu 50 °C
B TeyeHnme 20 vac. PX-MC aHanu3 nokasan pacxojoBaHMe WCXOAHOro Bewecrtsa C
obpasoBaHMEM MacCChl Kenaemoro NpoaykTa. PeakUMOoHHY0 CMeChb KOHLEHTpUpOBanu Aocyxa.
Ocrartok nepemelumsanu ¢ HacbiweHHbIM BogHbIM NaHCO; (300 mn) B TeyeHne 30 myH. Cmech
dunbeTposann. OTpunbTpoBaHbIi kKOPXK Npombisany H,O (3x80 mn) 1 neptonenHbiM 3apnpom
(3x50 Mn) n cywmnu B Bakyyme ¢ nonydeHuem 2-xnop-N,N-gumetnn-3-{(E)-[(2-meTunnponaH-
2-cynbPUHUN)MMUHOIMETUN}-6-[MeTnn(nponan-2-un)ammHonpnanH-4-kapbokcammga (32,3 r,
>99% BbLIXOZ) B BUAE XENToro TBepaoro selyectsa. 'H AMP (400 My, AMCO-dg) & 9,07 (c,
1H), 6,74 (c, 1H), 5,36 — 5,10 (m, 1H), 3,30 (c, 3H), 3,26 (c, 3H), 3,10 (c, 3H), 1,54 (g, J=6,7 'y,
6H), 1,49 (c, 9H); m/z (ECI+) ansa (C17H7CIN,O,S), 387,2 (M+H)+.

Craguns 4: 4-xnop-6-[MmeTun(nponax-2-ur)amuHol-2,3-gurngpo-1H-nuppono[3,4-

clnnupuanH-1-oH
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Cl MNMpomexyToyHoe coeanHeHune 11

Pactesop 2-xnop-N,N-gumetnn-3-{(E)-[(2-meTnnnponaH-2-cynbOUHUT)MMUHOIMETUN}-6-
[meTun(nponaH-2-nn)amuHolnnpuamnnH-4-kapbokcammaa (32,3 r, 83,5 mmonb) B TIP (200 mn)
oxnaxaanun go 0 °C, n gobasnann LiBH, (1,82 r, 83,5 mmonb). Cmecb nepemewumBann npu
KOMHaTHOW Temnepatype B TeyeHne 1 yaca. PX-MC aHanus nokasan pacxogoBaHWe NCXOLHOro
Bewecrtea. [Jo6asnsanmu NaOMe (165 r, 919 Mmornb), 1 cMeCb nepemeLumsani npyu KOMHaTHOM
Temnepatype B TedeHne 16 yacos. PeakUnoHHyO cmecb hunbTpoBanu, U oTOUNbTPOBAHbIN
kopxx npombiBanu EtOAc (3x200 mn). O6beanHEHHbIN bunbTpaT KOHLEHTPUMPOBaNn A0cyxa.
Ocrtarok pacteopsinu B OXM (300 mn) u npombiBanm H,O (500 mn). BogHbin cnow
akctparmposarim  OXM  (2x300 wmn). OO6beaMHEHHbIE OpraHudeckMe Crnou npomMbiBanu
HacbIWEeHHbIM coneBbiM pacteBopomM (500 mn), cywwmnu Hag Na,SO, dunbTpoBanu u
KOHUeHTpupoBanu. Teepaoe BewecTBO cycneHauposanm B cmecn OXM (50 mn) wu
netponenHoro acumpa (120 mn) B TedeHme 30 muH. Teepable Bewectsa cobupanu
dunbTpayunen. OTHOUNBTPOBAHHBIA KOPXK CYLLUUINN B BakyymMe C MonyyYeHnem MpomexkyTOuHOro
coeguHenus 11 (11,3 r, 56% BbIxog) B BUAE nouTu 6enoro TBepAoro sellectsa. 'H AMP (400
My, Xnopodgopwm-d) d 7,19 (c, 1H), 6,79 (c, 1H), 4,82 (n, J=6,7 'y, 1H), 4,35 (4, J=1,2 'y, 2H),
2,88 (c, 3H), 1,18 (a4, J=6,7 'y, 6H); m/z (ECI+) ansa (C41H14CIN;0), 239,9 (M+H)+.

MpomexyTo4yHoe coeanHeHue 12: 2-6pom-6-(4-atun-4H-1,2,4-tpnason-3-mn)nupuamnH

]
Br \N /N*N
N7
B Konoy 3arpy»xanm N'-[(6-6pomnmpugnH-2-nn)kapbonunn]-N,N

anmetunrngpasoHodpopmammg (2,0 r, 7,4 mmons), atmnamud (0,5 mn, 333 wmr, 7,4 mMmonb),
ykcychyto kucrnoty (3 mn) n MeCN (15 mn, 0,5 M). Pacteop Harpesanu B TeyeHne 16 yacos npwm
95 °C. PeakyunoHHyto cmecb pasbasnanum EtOAc (10 mn) n H,O (10 mn). Teepabin K,CO,
gobaenanu 4o Tex nop, noka pH BogHoro cnosi He coctaensn ~pH 8. Cnou pasgensanu, n
BOAHbIN cnon 3kctparmposanum EtOAc (3x30 mn). Ob6beauHeHHble OpraHnyeckue crnowv
NPOMbIBanu HacbIWeHHbIM conesbiM pactsopom (30 mn), cywmnu Hag Na,SO,4, dunsTposanu
n KoHUeHTpupoBanun pocyxa. OctaTtok cycneHamposanu B EtOAc (0,3 mn) n netponerHom
acpupe (3 mn) B TedeHme 5 muH. TBepable Bewlectsa cobupann punbTpoBaHMeM, 4YTOObI
nonyuntb pomexyTouyHoe coeguHeHne 12 (1,5 r, 80%) B BuAE CBETNO-XENTOr0 TBEPAOro
Bewectsa. 'H AMP (400 My, AMCO-d;) d 8,75 (c, 1H), 8,19 (aa, J=7.7, 0,9 'y, 1H), 7,99 —
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7,90 (m, 1H), 7,79 (aa, J=8,0, 0,9 'y, 1H), 4,47 (k8., J=7,2 Ty, 2H), 1,38 (1, J=7,2 Ty, 3H): m/z
(APCI+) ansi (CoHgBrNy), 252,7 (M+H)+.

MpomexyTo4yHoe coeanHeHue 13: 2-6pom-6-(4-nponun-4H-1,2,4-1prason-3-mn)nupuanH
=z

|
Br \N /N‘N

Cmecb un3  N'-[(6-6pomnmpuaunn-2-un)kapbonnn]-N, N-gumeTunrugpasoHogpopmammuga
(1b) (29,0 r, 106,8 mmonb) n nponaH-1-amuHa (31,6 r, 534 mmonb) B MeCN (440 mn) un
ykcycHon kmcnotbl (110 mn) nepemewmnsanu npy 95 °C B TeueHue 16 yac. PX-MC ananus
rnokasan pacxojoBaHME UCXOAHOro Belectsa ¢ obpasoBaHMEM MacCChl XENaemoro NpoaykTa.
PeakynoHHy0 cmecb KoHueHTpupoBanm pgocyxa. Octatok sarpyxann B H,O (50 mn) wu
nogwenaumnsanu a0 pH ~9 1 H. NaOH (~500 mn). Cmeck akctparnposanu EtOAc (3x150 mn).
ObbeanHeHHbIe opraHMYeckme Criov NPOMbIBann HacblWeHHbIM ConesbiM pacTsopoM (150 mn),
cywwunu Hag Na,SO,, dunbTposanu n koHueHTpuposanu. Octatok cycneHamposanu EtOAc (50
mMn) B TeyeHne 10 MuH., n TBepaoe Bewectso cobupanu dunbTpaymnen. OTpunbTpoBaHbIN
KOpP>K MpOMbIBanNu nepTonenHbiM acmpom (2x50 mn) n cylumnn B Bakyyme C MNOMyYEeHUEM
MpomexyTtoyHoro coeamHenns 13 (21,0 r, 74% BbIXOA) B BUAE XKEMNTOro TBEPAOro BeLleCcTBa.
'H SIMP (400 MI'y, AMCO-ds) & 8,74 (c, 1H), 8,20 (a4, J=0,7, 7,8 'y, 1H), 7,98 — 7,91 (m, 1H),
7,78 (aa, J=0,7, 8,0 'y, 1H), 4,45 — 4,36 (m, 2H), 1,77 (cukc., J=7,4 'y, 2H), 0,87 (1, J=7,4 'Ly,
3H); m/z (ECI+) ansa (CioH11BrNy), 266,7 (M+H)+.

MpomexyTo4Hoe coeguHeHune 14:; 2-6pom-6-[4-(neHTan-3-un)-4H-1,2,4-tpnason-3-

UNNMUPUANH
/ |
NS
N N

" N\

Br N

N7

Cmecb un3  N'-[(6-6pomnmpuaunn-2-un)kapbonnn]-N, N-gumeTunrugpasoHogpopmammuia
(1b) (3,10 r, 11,4 mmonb) 1 neHTax-3-amuHa (2,99 r, 34,4 mmone) B MeCN (24 mn) n ykcycHou
kncnote (6 mn) nepemewwsanun npu 95 °C B TeyeHme 16 vac. PX-MC aHnanu3 nokasan
pacxoAoBaHME UCXOAHOro BeljecTsa ¢ obpa3oBaHMeM Macchl Xenaemoro npogykra. Pactsop
KoHUeHTpuposanu pocyxa. Octatok 3arpyxanu B EtOAc (100 mn) »u npombiBanu c
HacbiweHHbIM BoAgHbIM NaHCO; (50 wn). OpraHumyeckm cnon cywmnu Hag Na SOy,
duneTpoBann KN  KOHUeHTpupoBanun. OcCTatok ounwanM C  UCNonb3oBaHuemM  naLl-

xpomarorpadpum (SiO,, 1:1 AXM/EtOAC) ¢ nonyvyeHmnem MpomexyTouHoro coegmHeHua 14 (2,3
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r, 68% BbIxoA) B BUAe Genoro Teepaoro sewjectsa. 'H AMP (400 My, AMCO-ds) 8,92 (c,
1H), 8,16 (&, J=7,7 'y, 1H), 7,98 — 7,92 (m, 1H), 7,78 (a, J=7,9 'y, 1H), 5,01 (11, J=8,5, 5,8 'Ly,
1H), 1,85 (paaT, J=14,1, 8,5, 7,2 'y, 4H), 0,73 (1, J=7,4 'y, 6H); m/z (ECI+) ansa (C12HsBrNy),
295,0 (M+H)+.

MpomexyToyHoe coeauHeHue 15: 2-6powm-6-{4-[(2S)-6yTaH-2-unl-4H-1,2,4-tpnason-3-

nn}nMpuavH

Cmecb un3  N'-[(6-6pomnmpuaunn-2-un)kapbonnn]-N, N-gumeTunrugpasoHogpopmammuia
(1b) (4,40 r, 16,2 mmonb) 1 (2S)-6ytaH-2-amunHa (1,25 1, 17,0 mmonb) B8 MeCN (100 mn) un
ykcycHon kucrnote (25 mn) nepemewwmsanu npu 90 °C B TeuyeHme 16 yac. PX-MC ananus
rnokasan pacxojoBaHWe UCXOAHOro Bewjectsa. PacteBop koHueHTpupoBann gocyxa. OcraTok
pacnpegensanun mexay EtOAc (50 mn) u Na,CO; (50 mn). OpraHuyeckun crnon npombisanu
HacbIWEHHbIM coneBbiM pacteopom (2x30 mn), cywunu Hag Na,SO,, dunbTpoBanu u
KoHUeHTpuposanu. OcTaTok ounanu ¢ ucnonssosaHmem dnaw-xpomarorpadum (120 r SiO,,
1-5% MeOH/EtOACc) ¢ nonyyeHnem [pomexyTodHoro coeamHerns 15 (3,0 r, 66% Bbixog) B
BUge ceeTno-xentoro macna. 'H AMP (400 MI'y, Xnopodopm-d) & 8,33 (c, 1H), 8,30 (aa,
J=7,8,091Tu, 1H), 7,72 -7,67 (m, 1H), 7,53 (aa, J=7,9, 0,9 'y, 1H), 5,42 (r, J=6,9 'y, 1H), 1,87
(baks, J=30,1, 14,1, 7,2 'y, 2H), 1,56 (g, J=6,9 'y, 3H), 0,94 (T, J=7,4 'y, 3H); m/z (ECI+) ans
(C11H13BrNy), 282,8 (M+H)+.

MpomexyToyHoe coegnHeHue 16: 6-(4-nponun-4H-1,2,4-tpunason-3-un)nMpnanH-2-ammH

Cragus 1. 6-amnHonupuanH-2-kapborngpasung (16a)
| H
N.
H,N” °N NH,
0 16a
K pactsopy metun 6-ammHonmpuaunn-2-kapbokcunata (100 r, 657 mmonb) B8 MeOH (1,0
L) pobasnsanu N,H4H,O (69,7 r, 1,18 monb). Cmecb nepemelumBan npu KUNSYEHUM C
obpaTHbIM XOnoaunbHUKOM B TeyeHne 5 vyac. Ob6pasoBanocb 3HaYUTENbHOE KONMUYECTBO

6enoro ocaaka. TCX ananus (1:10 MeOH/OXM) nokasan pacxojoBaHWe NCXOAHOMO BELLECTBaA.
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PeakynoHHyo cvech punbTposany. OTdunbTpoBaHbi KopXK npombisanu EtOAc (3x100 mrn) u
CyLUIMNKN B BaKyyme C nonyvyeHnem 6-ammHonnpuaunH-2-kapborngpasmga (95,4 r, 95% Bbixos) B
Buae 6enoro TBepaoro sewectsa. 'H AMP (400 My, AMCO-ds) 8 9,11 (¢, 1H), 7,53 — 7,46 (m,
1H), 7,08 (a4, J=7,3, 0,9 'y, 1H), 6,58 (a4, J=8,4, 0,9 'y, 1H), 6,06 (c, 2H), 4,45 (a4, J=4,7 Ty,
2H); m/z (ECI) ansa (Ce¢HgN,O), 152,8 (M+H)+.

Cragua 2: N'-(6-{(2E)-2-[(aumeTnammHo)MeTUNUAEH]rNAPa3nNHKapOoOHNM}NNPUANH-2-

un)-N,N-gumetnnmetanummaamug (16b)

| o | 16b

Cmecb un3 6-amumHonupuauH-2-kapborngpasnga (95,4 r, 627 wmmonb) B N, N-
anmetmngumeTtokcumeTunammHe (500 mn) nepemewumBann nNpu  KUNAYEHUMUM C  oBpaTHbIM
xonoaunbHMkom B TeyeHue 18 vac. TCX aHanms (1:10 MeOH/OXM) nokasan pacxojoBaHue
UCXOQHOro  BewjectBa. PeakyuoHHyd CMeCb  KOHUeHTpuposBanu gocyxa. OcraTok
cycneHauposanu B cmecu n3 EtOAc (100 mn) n netponenHoro acupa (200 mn) npu 15 °C B
TeyeHne 5 muH. TBepable BewecTsa cobmpanm PUNbTPOBAHNEM, N OTOUNBLTPOBAHHbLIA KOPXK
cyLmnm B BaKyyme c nory4eHnem N'-(6-{(2E)-2-
[(anmeTnamuHo)meTunuaeH]rmapasnHkapboHmn}npuanH-2-un)-N, N-
anmetmnvetaHummgamumaa (156 r, 95% sbixoa) B Buge 6enoro TBepaoro sellecrtsa. H AMP
(400 Mly, Xnopodopm-d) & 9,94 (c, 1H), 8,33 (c, 1H), 8,14 (c, 1H), 7,77 (aa, J=7,4, 0,9 Iy,
1H), 7,69 — 7,62 (m, 1H), 7,03 (aa, J=8,1, 0,9 'y, 1H), 3,11 (c, 3H), 3,10 (c, 3H), 2,95 (c, 6H);
m/z (ECI) ansa (C12H1sNsO), 263,0 (M+H)+.

Craausa 3: 6-(4-nponun-4H-1,2,4-Tpnason-3-nn)nmpuanH-2-amuH

MpomexyTouyHoe coeauHeHue 16

K pacteopy N'-(6-{(2E)-2-[(aumeTnnamMmmHo)MeTUnmaeH]rmgpasnHkapboHmnn}nupuanH-2-
un)-N,N-gumetnnmetanummgamuaa (100 r, 381 mmonb) B PhMe (800 mn) gobasnsinn nponaH-
1-amuH (113 1, 1,91 monb) un ykcycHyro kucnoty (160 r, 2,67 monbk). Cmecb nepemelumsanu npum
90-100 °C (BHYTpeHHsis1) B TeudeHue 24 vacos. PX-MC aHanum3 nokasan pacxojoBaHue
NCXOAHOro BelyecTBa. PeakyMoHHYIO CMECb oxnaxganun A0 KOMHAaTHOM Temnepartypbl. Cmecb
gosogunum go pH ~10-11, go6aenss 50% BogHbin NaOH n notom npombiBanu H.O. BogHbin
cnon akctparmposann 51 OXM/TT®  (3x). OObegnHEHHblE  OpraHu4eckue  Ccrov
KoHUeHTpuposanu pocyxa. OctaTtok koHueHTpuposann EtOAc (3x). Teepable BelwlecTBa
cycneHauposanu B 1:2 EtOAc/rentaHbl B TedeHne 30 MuH. TBepable Bewjectsa cobupanu

uvnbTpayuen. OTOUNLTPOBaHHbBIA KOPXK CYLUMINA B Bakyyme C nonyyYeHnem [pomexyTouHoro
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coeguHeHusa 16 (25,6 r, 76% Bbixoa) B Buae 6enoro TBEpAoro BeLlecTsa. 'H AMP (400 Ml u,
AOMCO-d) 0 8,57 (c, 1H), 7,53 — 7,47 (m, 1H), 7,22 (g, J=7,0 'y, 1H), 6,52 (g, J=8,0 'y, 1H),
6,15 (c, 2H), 4,48 (T, J=7,2 T'y, 2H), 1,67 (r, J=7,4 'y, 2H), 0,81 (T, J=7,4 'y, 3H); m/z (ECI) ansa
(C1oH13N5), 204,2 (M+H)+.

MpomexyTtouyHoe coeauHeHne 17: 2-6Gpom-6-(5-metun-4-nponun-4H-1,2,4-tpnason-3-

UM NUpUAnH

310 npeobpasosaHne nposoaunocb 5 napanneneHbiMn naptuamu. MupmamH (20,0 M)
oxnaxaanu Ha neasiHon 6aHe go 0 °C. TPO (950 mr, 8,33 mmonb), nponaH-1-amuH (1,48 T,
25,0 wmmonb), un 2-6pom-6-(5-metunn-1,3,4-okcagmnason-2-umnnpnauH (MpomexyTouHoe
coeguHeHune 4) (2,00 r, 8,33 mmonb) gobaensnu nocnegosatenbHO. CMeCcb repmeTuyHo
3akpbiBann u nepemewwsann npu 100 °C B TeyeHne 3,5 pgHen c pobaBneHnem
AOMONMHUTENBHOrO Konmn4yecTsa nponan-1-amuHa (1,48 r, 25,0 MMonb) K peakynoHHOW CMeCH
yepes 1,5 n 2,5 gHsa, cootBetrcTtBeHHO. PX-MC aHanmns nokasan pacxogoBaHue UCXOA4HOro
Bewectea C obpasoBaHMEM MacCbl ernaemoro npoaykTta. [lapannenbHble peakuun
obbeanHSaNM 1 KOHUeHTpupoBanum aocyxa. Octatok ouuwanym € MCronb3oBaHuem ¢naL-
xpomarorpadpum (SiO,, 0-100% EtOAc/neTponenHbin agup). >Kenaemble pakyum NOBTOPHO
ounwanu npenapartunsHon BEXKX ¢ konoHkon YMC Triart C18 (250x50 mm, pasmep vactuy 7
MKM), koTopyto anouposanu 30-70% MeCN/H,O (+0,225% MypaBbMHOW KWCMOTbI) CO
CKOPOCTbIO noToka 25 mMn/MuH. >Xenaewmble dpakymm noawenadmsann pobaBneHnem
HacblweHHoro sogHoro NaHCO; go pH ~8. PactBop koHUeHTpuposanu ans yaanenns MeCN v
notom akctparnposanu OXM (3x50 mn). O6beauHEHHble OpraHnyeckne crnou npoMbiBanv
HacbILEHHbIM CONEBbIM PacTBOPOM, cyumnu Hag Na,SO,, bunbTpoBanu 1 KOHLEHTPMpOBanu
¢ nony4eHuem NpomexxyTodHoro coeguHerHns 17 (6,11 r, 52% Bbixog) B Buae 6enoro Tsepaoro
Bewectsa. 'H AMP (400 My, CDCl;) 8 8,31 — 8,24 (m, 1H), 7,70 — 7,63 (m, 1H), 7,51 — 7,47
(m, 1H), 4,40 — 4,32 (m, 2H), 2,53 (c, 3H), 1,86 — 1,74 (m, 2H), 1,00 (74, J=7,4, 2,9 'y, 3H). m/z
(ECI+) ana (C41H43BrNy), 282,9 (M+H)+.

MpomexyTo4yHoe coeanHeHue 18: 2-6pom-6-(4,5-anatun-4H-1,2,4-tpmnason-3-un)nMpuanH

®
=
Br N /N\N
N /
\/ §

Cragusa 1. 6-6pom-N'-nponaHonnnupuanH-2-kapdorngpasug
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K nepemelwimsaemon cmecn m3 6-6pomnmpnanH-2-kapborngpasuga (MpomexyroyHoe
coepguHeHue 1a) (3,00 r, 13,9 mmonb) B XM (46,3 mn) npu 0 °C gobasnsanu TEA (2,11, 20,8
MMonb) u nponadounxnopug (1,35 r, 15,7 mmone). Cmecb nepemeLwumsanu npu 0 °C B TeyeHune
20 mMuH., n notom npu 20 °C B TeueHue 16 yac. TCX ananus (1:1 EtOAc/neTponeinHbin acup)
nokasan OCTaBLUMMCA UCxogHbIn matepuan. Cmeck oxnaxaanu ago 0 °C, n pgobaBnanu
gononHutensHo TEA (2,11 r, 20,8 mmonb) u nponanounxnopug (1,45 r, 15,7 mmonb). Cmech
nepemewwmsany npu 0 °C B TeveHme 20 muH. n notom npm 20 °C B TeueHne 16 yac. TCX
ananmn3 (1:1 EtOAc/neTponenHbin 3dup) nokasan pacxoAOBaHWE WCXOAHOrO BeELLECTBA.
Peakyuio racunm nytem pobasnenna H,O (60 mn) u askctparmposanm OXM (2x30 mn).
ObbeauHeHHbIE OpraHnYyeckue Crnou NpoMbIBanNmM HacbIiWEHHbIM COneBbiM pacTtsopom (80 mn),
cywunn Hag NaSO, dunbTpoBanM U KOHUEHTpupoBanu. HeounweHHbIn maTepuan
cycneHguposanu B EtOAc (10 mn) u netponenHom acpupe (30 mn) B TeueHne 10 muH. npu 20
°C. Teepable BeljecTBa cobmpanu GuUnbTPOBAHUEM U CYLUMMNN NOA BaKyyMOM C NonyyeHnem 6-
6pom-N'-nponaHonnnnpugnn-2-kapbornapasmga (3,0 r, 79% Bbixos) B Buae 6enoro TBepaoro
Bewecrsa. 'H AMP (400 MI'y, CDCly) 8 9,96 (w.4., J=5,4 Ty, 1H), 8,36 (w.4., J=5,4 'y, 1H),
8,10 (aa, J=7,5,1,0 'y, 1H), 7,47 - 7,70 (m, 1H), 7,65 (a4, J=7,9, 1,1 'y, 1H), 2,38 (kB., J=7,6
My, 2H), 1,25 (T, J=7,6 T'y, 3H).

Cragusa 2: 2-6pom-6-(5-a1un-1,3,4-okcagunason-2-mn)nupuanH

X

= N

K nepemewmBaemomy pacteopy 6-6pom-N'-nponaHounnupuanH-2-kapboruapasmga
(3,00, 11,0 mmonb) B XM (50,0 mn) n MeCN (50,0 mn) gobasnsanu TEA (6,69 r, 66,2 Mmonb)
n n-tonyoncynegonunnxnopug (2,31 r, 12,1 mmonb). Cmecb nepemelunsany npy Temneparype
okpyxarowen cpegbl B TedeHne 60 vac. TCX ananu3 (EtOAc) nokasan pacxopoBaHue
ncxopHoro sewjectsa. Cmeck KoHUeHTpuposanu gocyxa. Ocrartok pactsopsanu B H,O (50 mn) n
akctparmposarim  OXM  (2x30 wmn). OObeauHEHHble OpraHu4Yeckne Criou npombliBanu
HacbIWeHHbIM coneBbiM  pacteopoMm (50 wmn), cywunn Hag Na,SO, dunbTpoBanm u
KOHLeHTpupoBanu. HeounwweHHbIn matepuan cycneHguposanu B EtOAc (3 mn) n netponenHom
achupe (6 mn) npu TemMnepatype okpyxatowen cpegbl B TedeHne 30 muH. TBepable BeLlecTBa
cobupanu pUNbTPOBAHMEM U CYLLUMMM MOA BaKyyMOM C nonyyeHuem 2-6pom-6-(5-atun-1,3,4-
okcagunason-2-un)nupugmHa (1,34 r, 48% BbIXo4) B BUAE XKENTOro TBEPAOro BeLecTsa. H AMP
(400 Mr'y, CDCl,) 8 8,21 (a4, J=7,6, 1,0 'y, 1H), 7,80 — 7,68 (m, 1H), 7,64 (aa, J=8,0, 0,9 'y,
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1H), 3,00 (kB., J=7,6 Ty, 2H), 1,46 (1, J=7,6 Ty, 3H). m/z (ECI+) gna (CgHgBrN;O), 256,0
(M+H)+.
Cragus 3: 2-6pom-6-(4,5-anatun-4H-1,2,4-1puason-3-mn)nmpuanH
S

PN
2N

Br N N

WN\S
MpomexyTovyHoe coeguHeHue 18

MupnauH (8,0 mn) oxnaxganu Ha negadon 6ane go 0 °C. TPO (301 wr, 2,64 mmonb), 2-
6pom-6-(5-atnn-1,3,4-okcagmason-2-un)nupuauH (670 mr, 2,64 mmons) 1 atunammH (476 wr,
10,5 mmonb) gobasnsanu nocnegosatencHo. Cmeck nepemewmsanu npy 95 °C B TeueHune 20
yac., u notom npu 100 °C B TeueHne 7 4ac. PeakyMOHHYO CMECb KOHLEHTpMpOBanun gocyxa.
Ocratok ounwann ¢ mcnone3osaHnem dnaw-xpomarorpadum (SiO,, 1:10 MeOH/EtOAC) ¢
nony4yeHuem lMpomexkyTouHoro coeguHeHusa 18 (500 mr, 67% BbIXO4) B BUAE KENMTOW CMONbI.
'H AMP (400 My, CDCl,) 6 8,28 (aa, J=7,8, 0,9 'y, 1H), 7,71 — 7,62 (m, 1H), 7,61 — 7,37 (m,
1H), 4,47 (x8., J=7,1 'y, 2H), 2,84 (kB., J=7,6 'y, 2H), 1,57 — 1,34 (m, 6H). m/z (ECI+) gns
(C11H43BrNy), 280,7 (M+H)+.

MpomexyTo4yHoe coeauHeHue 19: mpem-6ytun metnn({6-[(2R)-2-meTunnuponnguHun-1-unj-

1-o0kco-2,3-gurmagpo-1H-nnppono[3,4-clnupnauvH-4-unimetnn)kapbamar

.
N/

N | NH
N
02\0
Cragns 1: mpem-06yTnn ({3-bopmun-6-[(2R)-2-meTunnmponnanHun-1-nnj-4-

(MunepunanH-1-kapOoHNN) NINPUANH-2-nnmMeTun)MeTunkapbamaTt

CN( N

|
N_.~
|
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Pacteop 2-xnop-6-[(2R)-2-meTnnnuponnaunHnn-1-nnl-4-(nunepmnaunH-1-
kapboHun)nnpnaunn-3-kapbanbaernaa (MpomexytouyHoe coeauHeHme 10b) (600 mr, 1,79
mmonb) n PACly(dppf) (261 mr, 0,357 mmonb) B 1,4-anokcaHe (25,0 mn) 6apbotmposanu N, B
TeyeHmne 5 MWH. ©u notom Harpesarm o 80 °C. PactBop  {[(mpem-
ByTokcukapboHun)(metmn)ammHolmeTun}(xnopmao)umHka (0,158 M B TI'®, 39,6 mn) gobasnsnu
npm 80 °C, n cmecb nepemewumBany B TEYEHUE AOMOMHUTENbHbIX 35 MWH. MpU TOW e
Temnepatype. PX-MC aHanus nokasan pacxooBaHMe MCXOLHOro Beljectsa ¢ obpasoBaHNEM
Macchl >xenaemoro npogykra. Cmecb oxnaxgann o 30 °C v cunbTpoBanu 4vepes Lenwur.
OTtdunbTpoBaHbIn kopxk npombisanu OXM (5%10 mn), n unbTpaT KOHLUEHTPMPOBANU gocyxa.
Ocrtatok 06beAVHANN C HEOYULLEHHBIM MaTtepuanom, MOSyYeHHbIM B XOAE napannernbHon
peakuun, naeHTudHbiMm obpasom co 100 mr 2-xnop-6-[(2R)-2-meTnnnuponuanHun-1-unl-4-
(nunepnguH-1-kapboHnn)nupnagnH-3-kapbansgermaga. Cmecb ounwannm € UCMNONb30BaHMEM
dnaw-xpomarorpacdpum (SiO,, 1:1 EtOAc/neTponenHeinn achup) ¢ nonyvyeHmem mpem-6ytun ({3-
dhopmMmnn-6-[(2R)-2-meTnnnnponuanHun-1-mnj-4-(nunepungnnH-1-kapO oHnN) INpngnH-2-
unimeTun)metunkapbamara (900 Mr, 97% BbIxoA) B BMAE XenTol cmonbl. 'H AMP (400 MIu,
OMCO-ds) 6 9,84 (c, 1H), 6,40 — 6,06 (m, 1H), 4,91 — 4,45 (m, 2H), 4,52 — 3,92 (m, 1H), 3,69 —
3,47 (m, 3H), 3,21 — 3,00 (m, 2H), 2,98 — 2,84 (m, 3H), 2,22 — 1,82 (m, 3H), 1,83 — 1,66 (m, 1H),
1,59 (c, 4H), 1,41 (c, 7H), 1,19 (a4, J=18,2 'y, 8H). m/z (ECI+) anga (C24H3sN4Oy), 445,4 (M+H)+.

Cragna 2. mpem-6ytun metun{[3-{(E)-[(2-meTunnponaH-2-cynb@UHNN)MMUHO]METUN}-

6-[(2R)-2-meTnnnuponuanHun-1-unl-4-(nunepugnt- 1-kapOoHun)ninpmnanH-2-

un]metunikapbamar
e ®
N | N o
N~
| )<
~N N\ﬁ
041\0 ©
Cwmecb u3 mpem-6yTun ({3-popmun-6-[(2R)-2-meTunnuponuanHnn-1-unj-4-

(MunepuauH-1-kapboHnn)nnpngnn-2-nrmmetun)metunkapbamvata (1,40 r, 3,15 wmMmonb),
Tutana(lV) stokeuga (1,44 r, 6,30 mmonb), u (S)-(-)-2-meTun-2-nponaHcynbduHammnga (573 mr,
4,72 mmonb) B TP (50,0 mn) nepemewmsanu npu 50 °C B TeueHme 18 vac. [Jobasnanu
aononHuteneHble naptum tutaHa(lV) atokeuga (359 wmr, 1,57 mmone) n (S)-(-)-2-meTun-2-
nponaHcynedpuHammnga (115 mr, 0,945 mmonb), n cmecb nepemelumsanu npu 50 °C B TeyeHne
gononHutenbHbix 20 yac. PX-MC aHanms nokasan pacxojoBaHMe UCXOAHOro Beulectsa C
obpasoBaHMemM Macchl xenaemoro npogykra. Peakyuio racunu HacbiweHHbIM BogHbIM Na,CO,

(150 mn) u pasbasnanu XM (100 mn). Cmecb hunbTpoBanu Yepes Lenur, 1 Cnoun pasaensnu.
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BogHeinr cnon akctparmposanu OXM (100 wmn). O6beanHEHHble OpraHuyeckue Criou
NPOMbIBanun HacbIWEHHbIM conesbiM pactsopom (150 mn), cywmunu Hag Na,SO,, dunsTposanu
N KOHUEHTpupoBanu ¢ nonydyeHuem mpem-6ytun  metun{[3-{(E)-[(2-meTnnnponaH-2-
CcynbOUHUMUMNHOIMETUN}-6-[(2R)-2-meTunnnponuauHun-1-unj-4-(nunepnanH-1-
kapboHun)nnpnaun-2-unjmetunikapbamara (1,7 r, >99% BbIX0o4) B BMAE XENTOro TBEPAOro
Bewectea. m/z (ECI+) ans (CxsHasN:0,4S), 548,5 (M+H)+.

Cragna 3. mpem-6ytun  metun({6-[(2R)-2-meTunnuponungnumn-1-nnj-1-okco-2,3-

anrnapo-1H-nuppono[3,4-clnupuanH-4-nnimeTun)kapbamar

g
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MpomexyToyHoe coeagnHeHue 19
K pactsopy mpem-6ytnn metnn{[3-{(E)-[(2-meTunnponaH-2-cynbOUHNNT)MMNHO]METUIT}-
6-[(2R)-2-meTnnnuponuanHun-1-unl-4-(nunepugnt- 1-kapOoHuN)InpnanH-2-
un]meTtunikapbamara (1,72 g. 3,41 mmone) B TI® (20,0 mn) npm 0 °C gobasnanu LiBH, (68,6
mr, 3,15 mmonb). PeakymoHHyto cmecb nepemewumsanu npu 0 °C B Tevenme 1 vaca. TCX
aHanu3 nokasan pacxojoBaHue ucxogHoro sewjectsa. CMmecb HarpeBanu A0 Temnepatypsbl
okpyxarowlen cpefbl, u gobasnanu pacrtsop NaOMe (30% B MeOH, 6,24 r, 34,6 mMmonb).
Cwmecb nepemewmsanu B TedeHme 16 yac. PX-MC aHanus nokasan obpasoBaHue >xkenaemom
Maccbl npoaykTa. PeakyMOHHYO CMeCb KOHUeHTpupoBanum gocyxa. OcTaTtok pacTBopsnv B
EtOAc (40 mn) n npombiBanm H,O (40 mn). BogHein cnon akctparmposann EtOAc (30 mn).
ObbeanHeHHbIE OpraHnyeckue Crnou NPoMbIBaNmM HacbIWEHHbIM CONeBbIM pacTBopom (60 mn),
cywunm Hag Na,SO, dunbTpoBann ©  koHuUeHTpuposanu. OcTaTtok ounwanm ¢
ncnonbsoBaHvem dnaw-xpomatorpadumn (SiO,, EtOAc) ¢ nonyyeHnem [1poMEXYTOYHOro
coeguHenus 19 (750 mr, 66% Bbixoa) B BUge 6enoro TBepaoro Bellectsa. 'H AMP (400 MTw,
CDCl;) 6 7,04 — 6,79 (m, 1H), 6,68 (c, 1H), 4,56 — 4,43 (m, 2H), 4,43 — 4,33 (m, 2H), 4,27 — 4,16
(m, 1H), 3,58 (aaa, J=2,5, 7,3, 10,0 'y, 1H), 3,45 — 3,30 (m, 1H), 3,01 — 2,91 (m, 3H), 2,17 -
1,96 (m, 3H), 1,80 — 1,72 (m, 1H), 1,53 — 1,37 (m, 9H), 1,26 — 1,23 (m, 3H); m/z (ECI+) gnsa
(C1gH28N4O3), 361,2 (M+H)+.

MpomexyTtoyHoe coepguHeHne 20: (4R)-3-(6-6pomnupunaunH-2-un)-4-(dprTopmeTun)-1,3-

OKCasonuamnH-2-oH
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Cragusa 1. metun (4R)-2-okco-3-(TpudeHnnmetnn)-1,3-okcasonmamnH-4-kapbokecmnar

Ph Ph o

Xé
A
O

Pacteop metun N-(tpudpenunmetun)-D-cepuHata (90,0 r, 249 mmone) n TEA (69,8 T,
690 mmonb) B PhMe (1,8 n) goBaensanu no kannsm k pactesopy TpudocreHa (69,8 r, 41,5
mmonb) B PhMe (300 mn) B atmocdepe N,, nogaepxmeas temnepatypy ot -5 °C go 10 °C
(BHYTpeHHs5). CMecb nepemelumBany nNpu Temnepatype okpyawowen cpegbl B TeyeHue 30
MuH. TCX anamu3 (1:2 EtOAc/neTponeinHbin 3dup) nokasan pacxofoBaHWE WCXOLHOro
Bewectea. Peakyuio racunu nytem gobasneHma no kannam 1 H. HCI (600 mn), n cmecb
nepemewwmsany B TedeHne 10 muH. Cnown pasgenanu. BogHbin cnon nogwenadmsanu o pH
~8-9 nytem pobasneHms 2 H. NaOH wn notom akctparmposann OXM/PhMe (1:5, 1,5 n).
ObbeauHeHHble OpraHMyeckne Crioun NPombIBanu HacbiweHHbIM BogHbIM NaHCO; (500 mn) n
HacbIWEHHbIM coneBbiM pactesopoM (500 mn), cywwmnu Hag Na,SO, dunbTpoBanu u
KOHLeHTpupoBanu. Teepable Bewjectsa cycneHamposanun B EtOAc/netponenHom adupe (1:3,
400 mn) npy komHatHou Temnepartype B TedeHne 30 MUH. TBepable Beljectsa cobupanu
PUNbTPOBAHNEM U CYLUMNN B Bakyyme, nonyyas metun (4R)-2-okco-3-(TpudpeHnnmetmn)-1,3-
okcasonuanHe-4-kapbokeunara (71 r, 74% Bbixoa) B Buae Genoro TBepAoro selyectsa. 'H
AMP (400 My, CDCls) 8 7,38 — 7,27 (m, 15H), 4,61 — 4,50 (m, 1H), 4,50 — 4,38 (m, 1H), 4,21
(aa, J=3,3, 8,9 'y, 1H), 3,49 (c, 3H).

Cragus 2: (4S5)-4-(rnapokcumetnn)-3-(TpnudeHnnmeTunn)-1,3-okcasonngmnH-2-oH

Pactsop wmetun (4R)-2-okco-3-(TpucheHunmeTtnn)-1,3-okcasonnamnH-4-kapbokcmnara
(158 r, 409 mmonb) B TI® (2,4 n) oxnaxganm po —-65 °C (BHYTPEHHSAS), U nopymsmu
pobasnann LiAIH, (18,6 r, 490 mmonb), nogaepxveas Temnepatypy Hwke -60 °C
(BHYTpeHHs5). Cmecb nepemewwsanu npy —10 °C (BHyTpeHHASA) B TeyeHme 1,5 uvac. TCX
aHanus (1:2 EtOAc/neTponenHbin adup) nokasan pacxogosaHne ncxogHoro sewjecrsa. Cmech
racunm octopoxHbiMm gobasneHmnem Na,SO,+10H,O 4o Tex nop, noka BbigeneHue rasa donbLue
He Habnwganock. CycneHauio dunbTpoBany 4vepes criom yenurta. OTPUNbTPOBAHHBIA KOPX

cycneHguposanu B EtOAc (500 mn), nepemewwuBanu B TeyeHne 10 MWH.,, U NOTOM
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duneTpoBann. 3TOoT npouyecc nostopanca 3 pasa. Ob6beauHEHHbIW  unbTpar
KOHLeHTpuposanu gocyxa. OcTaTok oymanu ¢ ncnonb3osBaHnem dnawi-xpomarorpadpum (660
r SiO,, 0-80% EtOAc/netponenHoro adupa) ¢ nonydyeHuem (4S)-4-(ruapokcumeTunn)-3-
(TpnbeHmnnmeTun)-1,3-okcasonugnH-2-ona (29,9 r, 20% Bbixoa) B Buae 6Henoro TBEPAOro
sewecrsa. 'H AMP (400 My, CDCly) 8 7,31 — 7,10 (m, 15H), 4,36 — 4,12 (m, 2H), 3,73 — 3,58
(m, 1H), 3,22 — 2,94 (m, 2H).

Cragusa 3: (4R)-4-(dpTopmeTnn)-3-(TpndeHnnmeTtun)-1,3-okcasonnamnH-2-oH

Pacteop (4S)-4-(rngpokcumeTun)-3-(TpudeHmnmetn)-1,3-okcasonuamH-2-oHa (29,9 r,
83,3 mmonb) 1 TEA (75,9 r, 750 mmone) B MeCN (400 mn) oxnaxganu ¢ nomoLypto 6aHn ¢
neasHon BOAOMN Ao 0 °C (BHYTPEHHSAS), " MeaneHHO nobasnanu
HoHadhTopbyTaHecynbdoHundTopua (755 r, 250 mmonb), noajepxuBas TemnepaTypy
peakymmn Ha yposHe 5-10 °C (BHYTpeHHSAs). Pactsop nepemewmsanu npu 0 °C (BHYTPEHHASA) B
TeyeHne 5 muH. TCX ananu3 (1:2 EtOAc/netponenHbin adup) nokasan pacxojoBaHue
NCXOAHOro BewecTtsa. TpuetunamuHa TpurngpodTopus (40,3 r, 250 mmonb) gobasnsanm no
kannam, n pacteop nepemewwmsany npu 5-10 °C (BHyTpeHHSS) B TedeHue 2 yacoB. Cmecb
pacnpegensanu mexay EtOAc (200 mn) n H,O (200 mn). BogHyto dasy akctparmposanu EtOAC
(200 mn). ObbeanHeEHHbIE OpraHu4yeckme Criov NPomMbIBanu € HacbiweHHbIM BogHbIM NaHCO;
(200 mn) 1 HacbIWweHHbIM coneBbiM pactsopom (200 mn), cywmnu Haa Na,SO4, punbTpoBanu
N kOHUeHTpupoBanu. OcTaTok cycneHanposany neprtonenHsim agupom (200 mn) n EtOAc (100
M) B TEYEHME 2 Yac. Npu TeMnepaType OKpyXatoLlen cpeabl, n TBeEpAble BellecTsa cobupanm
unbTpoBaHnem. OunbTpaT KOHLEHTPUPOBANM AOCyXa M ouuwjanu dnaw-xpomarorpadunen
(80 r SiO,, 30-50% EtOAc/netponenHom achupe). >Kenaemble pakymm KOHLUEHTPUMpOBanu
aocyxa n o0beguHanNu ¢ npeaBapuUTEnbHO BbIAENEHHbIM OCagkoM Ha unbTpe, YTOObI
nonyunte (4R)-4-(pTtopmeTtnn)-3-(TpucheHmnnmetnn)-1,3-okcasonnanH-2-oH (26,7 r, 89%
BbIXOA) B BuAe Henoro TBepaoro selyectsa. 'H AMP (400 My, CDCly) 8 7,39 — 7,22 (m, 15H),
4,54 — 4,46 (m, 1H), 4,41 — 4,35 (m, 1H), 4,08 — 3,82 (m, 3H); "°F AMP (377 MI'y, CDCl;) & —
231,64 (c, 1F).

Cragus 4. (4R)-4-(propmeTun)-1,3-okcasonuamnH-2-oH
0O
F
CycneHsunio n3 (4R)-4-(dpTopmetnn)-3-(TpudeHnnmeTnn)-1,3-okcasonuanH-2-oHa (26,7

r, 74,0 mmonb) B OXM (90,0 mn) oxnaxgann go 0 °C (BHYTPEHHAs) U NO Kanmnsam

obpabateiBann TPO (90,0 mn). PeakyunoHHyIO CMeCb nepemeLlumBany npu KOMHAaTHOWU
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TemnepaTtype B TedyeHne 1,5 uvaca. PX-MC aHanm3 nokasan pacxojoBaHWe WCXOAHOro
Bewectea. Cmecb KoHUeHTpupoBanu pocyxa. Octatok pacteopsnu B OXM (200 wmn), wn
pacteop oxnaxganu go 0 °C (BHYTpeHHAS) Ha 6aHe ¢ negaHon Bogon. CmMech nojlienaynsanu
KOHLeHTpupoBaHHbIM BogHbIM NH,OH fo pH ~9, nogaepxmBas BHyTPEHHIO Temneparypy Ha
ypoBHe 5-15 °C (BHyTpeHHAR). Cmech cywmnnu Hag Na,SO,4, dunsTpoBanu N KOHLEHTpUpOBanu
yepes crnon yenuta. OTdunbTpoBaHbin kKopk npombieany OXM. O6befuHeHHbIn unbTpaT
KOHLeHTpuposanu gocyxa. OcTaTtok ounanm ¢ ncnonb3oBaHnem gnaw-xpomartorpacum (80 r
SiO,, EtOAc) ¢ nonyyeHunem (4R)-4-(dpTopmeTtnn)-3-(TpudeHmnmeTtn)-1,3-okcasonmamnH-2-oHa
(3,86 r, 44% BbIXO4) B BMUAE CBETNO-XEMTOrO Macna. '"H AMP (400 MI'y, CDCI,) 0 6,41 (w.c.,
1H), 4,57 — 4,44 (m, 2H), 4,42 — 4,31 (m, 1H), 4,29 — 4,23 (M, 1H), 4,22 — 4,10 (m, 1H); "°F AMP
(377 MI'y, CDCl3) 5 —229,49 (c, 1F).
Cragus 5. (4R)-3-(6-6pomnumpuaunn-2-nn)-4-(propmeTtun)-1,3-okcasonnamnH-2-oH

O\

>

Br N
\

F MNMpomexyTouyHoe coeanHeHune 20

O
Néo

Cmecb u3 (4R)-4-(propmeTun)-3-(Tpudpenmnmetnn)-1,3-okcasonmamH-2-oHa (4,70 r,
39,5 mmonb), 2,6-gubpomnupuamHa (14,5 r, 61,2 mmone), 1 Cs,CO3 (32,11, 98,7 mmonb) B 1,4-
anokcane (250,0 mn) 6apboTtuposanu N, B TeueHne 2 muH. Jobasnsanu Pd(OAc), (886 wmr, 3,95
MMonb) U Xantphos (2,74 r, 4,74 mmonb), u cmeckb 6apbotnposanu N,. Cmech nepemelrunsanu
npy 80 °C B TeuyeHne 3 yacos, oxnaxjanu A0 KOMHATHOW TemnepaTtypbl U unbTpoBanu.
OtdounbtpoBanbin - kopxx  npombiBann  EtOAc  (5x30 mn). O6beauHeHHbIn  unbTpar
KOHUeHTpupoBanu gocyxa. OcrtaTok ounwjanu ¢ ucnonb3osaHmem gnaw-xpomarorpadcdum (330
r SiO,, 0-30% EtOAc/netponenHoro acmpa) ¢ nonyydeHnem NpomMexkyTouHoro coegmHenuns 20
(3,72 1, 34% BbIXOA) B BUAEe Benoro TBepaoro Belectsa. 'H AMP (400 MI'y, CDCl,) & 8,21 (aa,
J=8,3, 0,7 'y, 1H), 7,75 -7,49 (m, 1H), 7,26 (aa, J=7,6, 0,7 'y, 1H), 5,12 — 4,98 (m, 1H), 4,96 —
461 (m, 2H), 4,60 — 4,48 (m, 2H); "°F AMP (377 MIy, CDCl;) & —237,04;: m/z (ECI+) pns
(CgHsBrFN,O,), 276,7 (M+H)+.: [a]p>* = +97,3° (¢ = 1,0, MeOH).

Mpumepsl
ObLwume cnocobbl

Ecnn He ykasaHO WHOE, MepemMeHHble Ha CXeMaxX UMEIOT Takue e 3HA4YEeHUs, Kak
onpefeneHo B HaCTOSILLEM [OKYMEHTE. YNOMSAHYTble€ B HACTOSILLEM AOKYMEHTE aMWHbl MOryT
npescTaBnsaTb COOOM 3alWLIEHHblIE aMWHbl, 3alyMTa KOTOPbIX CHUMAaeTCs B CTaHAapTHbIX

YCHOBMSIX, U3BECTHLIX B AaHHOM obnacTu.
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Cnocob6 A OTHOCUTCSI K OGHOW CMHTETMYECKOW NOCNEeAOoBaTENbHOCTU AN MOMyYeHUs
coeanHeHun dopmynbl |, kak nokasaHo Bbiwe. YTto kacaetca Cnocoba A, Ha nepsoun ctagum
OpomupoBaHne coegunHeHns popmynbl A-1 (Hanpumep, 3Tun 2-Xnop-3-MEeTUNM3OHMKOTUHAT)
(J. Med. Chem., 47 (25), 6363-6372; 2004) c ucnonb3oBaHnem N-OpoMCYKUMHUMUA JaeT
coefuHeHne dopmynbl A-2. Ha aToit ctagum 3amectutens R® gomkeH 6biTb NpeacTaBneH Toil
Xe rpynnown, YTo U B KOHEeYHOM npogykre dopmynbl | nnu ero sawuuieHHom BapuaHTe. Ha
cneaywLwen cragum, coeguHenune dopmynbl A-2 nogsepraeTcsas aMMOHONU3Y C aMMUakom C
obpasoBaHnem CoefNHEHNs 4-xnop-2,3-aurnapo-1H-nnppono[3,4-clnupnanH-1-oHa,
coeanHeHus dopmynbl  A-3. CoeauHeHue opmynbl  A-3  NOTOM  nogBepraeTcs
KapOOHMNMMPOBaHUIO XNOpuAa C MCNOMb30BaHMEM MOHOKCMAA yrrepoga W MeTaHona npu
nannagueBoM Katanuse C NOCneayloLen 3aWmTon C nonyYeHneM CnoXXHOro agupa opmynbl
A-4. Ha cnegyiowen cragum, obpasoBaHue N-okcuaa coegunHeHuss opmynbl A-4 B
obpasoBaHue (Nepekncb BOAOPOAA-MOYEBNHA) C NMOCMEAYIOLMM XNOPUPOBAHNEM COEANHEHUS
dopmynbl A-5 ¢ ncnonb3oBaHnem okcuxnopuga gocgopa gaet xnopua dopmynel A-6. 3atem
3a CHATMEM 3alMTHON rpynnbl kapbamata dopmynbl A-6 cnegyeT peakuus xnopuga ¢ R’
(Hanpumep, amMMHOM) CcrneayeT peakumsa xnopuga ¢ A-7 (Hanpumep, amuHonmpuauHa). Bo
BpeMsi 3TOl cTagum 3amectutenb R' gomkeH 6biTb NpefcTaBneH TOM Xe rpynnoN, YTo U B
KOHeYyHOM npoaykte ®opmynbl |, nnu ero sawuweHHoM BapmnaHte. Ha cniegyoouwen craguu,
BOCCTaHOBMEHME CMNOXHO3IPUPHON hYHKLMOHANBHOCTU B hopmyne A-7 gaet cnmpT opMynbl
A-8. AktmBauumsa cnnptoBor (PyHKUMOHaNbHOM rpynnbl popmynbl A-8, B Buge mesmnara (A-9,
Y= OS0O,CH,) c nocnegytoLlen aktusaymen unu:

i) asmguposaHuem (A-9, Y= N;) n BOCCTaHOBNEHME a3nAHON (PYHKUMOHANBHOCTU B

CTaHAapTHbIX YCIOBUSX C NONMyYeHNEM NeEPBUYHbLIX aMUHOB (bopmyna A-9, Y= NH,); nnu xe
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i) npaMmbiM 3amelleHnem wmesunara (dpopmyna A-9, Y= OSO,CH;) nepBuyHbIMU
aMMHaMK C NOMy4YeHNEeM COOTBETCTBYIOLLMX BTOPUYHbIX aMnHOB (dpopmyna A-9, Y= N(R®)(R®),
R® u R® = H wvunu ankun), ¢ nony4yeHnem coeguHeHns oopmysbi A-9.

3a 3awuTon YHKUMOHAaNbHOW aMWHOrpynnbl B BUAE COOTBETCTBYIOLIEro TpPeT-
6ytunkapbamara dopmynsl A-9 (Y= N(R®)Boc, R® = H unu ankvn) cneayet cBsi3biBaHue ¢
SpomnupmnanHom copmynbl A-10 npu katanuse nannagvem unu Meablo ANS NonyyvYeHus
3aLmLLeHHbIX Nnppono[3,4-clnupuami-1-onos (R*=CH,N(R®Boc, R® = H unu ankun). Bo Bpems
aTon ctagum samectutenn R* n (R®), dbopmynbl A-10 fOMKHbI BbiTb NPEACTABIIEHbI TON Xe
rpynnon, kotopasi TpebyeTcsi B KOHEYHOM npoaykte dopmynbl |, vnu ero 3sawueHHoMm
BapuaHTe. 3atem CHATME 3aluTbl C kapbamaTHOW 3alMTHOW rpynnbl B CTaHAAPTHbIX YCNOBMSAX

aaet nuppono[3,4-clnupuamnn-1-oumn dopmynsl | (R*=CH,N(R®)(R?), R® n R®*= H u/unu ankun).

Cnocoo B

0] 0o o
Cl | Cl
B

Cl Br H,CO™ 0 \
B-1 B-2 B-3 4
0 . 0
= ' N—< o NH
—_— _’N = N P4 o =
(O o
H,CO™ YO \ HsCO™ O : HsCO™ "0
B-5 B-6 B-7
5
N N
Br” 'N Z
o) ) o) Vs 1 0
] NH ] NH B-10 R™ l N— )RS
N~ N~ N~ N
R? =N
OH Y R12N\7
B- ;
8 B-3 dopmynalll
R5
5
~ R5 = R = R5 12 ~ |
- G (T T G QS AL e Vi
Br” N 3 Br™ N 2 Br™ N le N
© © ©  “N(cHa), R12
B-11 B-12 B-13 B-10

Cnoco6 B oTHOCUTCS K OQHOW CHMHTETMHECKOW MOCNEAOBAaTENbHOCTU AN MOMy4YeHUs
coeanHeHun popmynel ll, kak nokasaHo Bbiwe. YTo kacaerca Cnocoba B, Ha nepson cragum
O6eH3nnbHOro OpomupoBaHMs coeauHeHus opmynbl B-1  (Hanpumep, astvn 2-xnop-3-

meTunusoHukotnHara) (J. of Med. Chem., 47(25), 6363-6372; 2004) c ncnonb3oBaHnem N-
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OpomMmcykuMHMMnaa pgaet coegmHeHme chopmynel B-2. Ha cnepyowen cragumn, coegmHeHune
topmynbl B-2 nogsepraetcss aMMOHONN3y ¢ aMMnakom ¢ obpasoBaHneM COeaUHEHUS 4-Xnop-
2,3-gurngpo-1H-nnppono[3,4-clnpuamnn-1-oHa, coeauHeHus dopmynel B-3. CoeauHeHue
dopmynbl B-3 nogeepraetcsa kapbOHMNUPOBaHMIO Xnopuga C WUCMONb30BaHMEM MOHOKCUAA
yrnepoga n MeTaHona npv nannagveBom katanvae C nocrnegyowen 3awmTon ¢ nonyyeHmem
cnoxHoro acumpa dpopmynel B-4. Ha cneaytowen ctagumn, obpasosaHme N-okcuaa coegmHeHus
dopmynbl B-4 B cTaHaapTHbIX YCroBuaX (MEpPEKUCh BOAOPOAA-MOYEBMHA) C MOCMEAYIOLLMM
XropupoBaHuem coeauHeHns dopmynel B-5 ncnonb3osaHnem okcmuxnopuga doccdopa gaet
xnopua dopmynbl B-6. 3atem 3a cHATMEM 3almTbl C kapbamaT3aUTHON rpynnbl COEANHEHNS
cdopmynbl B-6 cnepgyer peakuus xmopuga ¢ R' (Hanpumep, amuHOM) € MoOnyYyeHuem
coefuHeHus dopmynbl B-7. Ha aToit cTagum 3amectutens R' gomkeH 6biTb NpeacTaBneH Toil
XKe TPynmnon, YTO U B KOHEYHOM npoaykte dopmynel ®opmynel I, unu ero 3awueHHoOMm
BapuaHTe. Ha crnepywowen cragum, BOCCTAHOBMEHUE CROXHOIMUPHON (PYHKLUMOHANBHOCTU
dopmynbl B-7 paetr cnuptoBoe coeauHeHme opmynbl B-8. AkTuMBauus CnupTtoBOWM
dyHKUMOHanbHoW rpynnbl  opmynel B-8, B Buge wmesmnara (B-9, Y= OSO,CHj;) c
nocnegywowen nmdo:

i) asmgmposaHuem (B-9, Y= N;) n BOCCTaHOBNEHMEM a3nZHOW (PYHKUMOHANBHOCTU B
CTaHAapTHbIX YCIOBUSX C NOMyYEHNEM NEPBUYHBLIX aMmUHOB (bopmyna B-9, Y= NH,); nnu xe

i) npambiMm 3amewieHnem wmesunara (dpopmyna B-9, Y= OSO,CH;) nepBuyHbIMK
aMMHaMM C NOMy4YeHVEeM COOTBETCTBYIOLLMX BTOPUYHbLIX aMuHOB (popmyna B-9, Y= N(R®)(R®),
R® u R® = H wvunu ankun), ¢ nony4yeHnem coeguHeHns oopmyssi B-9.

3a 3awmTon ammnHo-YHKLMOHANbLHOW rpynnbl B BUAE COOTBETCTBYIOLEro mpem-0yTun
kapbamata copmynbibiB-9 (Y= N(R®»Boc, R® = H unu ankun) crnepsyer cBs3biBaHue C
SpomnupnanHom dcopmynel B-10 pn katanuse nannagvem wnv Meabto. AN NOnyvYeHus
3aLmLLeHHbIX Nnppono[3,4-clnupuamni-1-onos (R*=CH,N(R®Boc, R®= H wmnu ankvn). Ha aToi
ctaaunm 3amectutenn R® n R'? dopmyrbl B-10 4omkHbI BbiTh NpeAcTaBneHbl TOM e rpynmon,
KOTopas >xenarenbHa B KOHEeYHOM npoaykte, ®opmyna Il, unn gomkHbl ObiTe NPeaCcTaBneHbI
TOW e rPynnon, KOTopas xenaTtenbHa B KOHEYHOM NPOAYKTE.

3arem cHaTME 3awmTbl ¢ kapbamaTHOW 3aLMTHOW rpynnbl B CTAHAAPTHbLIX YCMOBUSX
aaet nuppono[3,4-clnupuamt-1-ousl ®opmyna Il (R>=CH,N(R®(R®), R® u R®= H w/unun ankvn).

Mony4yeHne coeauHeHuss dopmynbl B-10 MOXHO OCyLEeCTBUTbL UAPa3NHOMN3OM
S pomMNUpPMANHOBOro CrioXkHOro adpupa opmynel B-11 (J. of Med. Chem., 60(2), 722-748; 2017)
c obpasoBaHuMeM coefuHeHus cdopmynbl B-12. Bo Bpems 3Toit cTagum 3amectuternb R°
dopmynbl B-11 gomkeH ObiTb NPEACTaBNEH TOW XKe FPYNMon, KOTopasi XenaTtenbHa B KOHEYHOM
npoaykre ®opmynsl Il unu ero 3awmeHHoOM BapuaHTe. 3artem peakuna rugpasmaa oopmynbi
B-12 ¢ aumetundopmammnig AumMeTunauetanem jgaet coeauHeHue dopmynbl  B-13.

KoHaeHcauus coefuHenns dopmynbl B-13 ¢ amuHom (Hanpumep, R'-NH,) aaet Tpumason
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cdopmynbl B-10. Ha aToit ctagum 3amectutens R'? amuHa gomkeH 6biTb NPEACTaBIEH TON Xe

rPynnow, 4to N B KOHEYHOM npoaykTe ®opmynbl Il nnn ero sawmLeHHOM BapuaHTe.

Cnoco6 C
o 0
Cl 0 Cl Cl
A A
| N |
N~ N—(o NI _ NH N~ NH
H,CO™ O \ OH Y
B-6 C~1 C-2
5
= | R
Br” NN
NJN O
S Cl __
R12 | TN RS
N _ ?\1 /
B-10 R2 N
—N_ )
dopmynalll

Cnoco6 C oTHOCUTCA K ApyroM nocneaoBarenbHOCTU CUHTE3a ANS MNONyYeHus
coeguHeHun copmynbl |l, kak nokasaHo eeiwe. Ccbinasce Ha Cnoco® C, Ha nepsBon cTagum,
BOCCT@HOBIEHMNE CMOXHOIPUPHON (YHKLUNOHANBHOCTU CcoeauHeHus dopmynbl B-6 paet
cnupTtoBoe coeguHeHue dopmynel C-1. 3arem aktmBauyma CnvpToBOUM (PYHKLMOHANbHOW
rpynnel oopmynel C-1 B Buae mesnnara (C-2, Y= OSO,CH;) conposoxganacb nnbo:

i) asngmposaHmem (C-2, Y= N;) 1 BOCCTaHOBMNEHMEM asnaHON PYHKLUMOHANBbHOCTU B
CTaHZapPTHbIX YCMNOBUSIX C NOMyYeHUEM NepPBUYHbIX amuHoB (bopmyna C-2, Y= NH,); nnm xe

i) npsmbim 3ameweHnem wmesunara (popmyna C-2, Y= OSO,CH;) nepBuyHbIMK
aMMHaMK C MOMy4YeHVEM COOTBETCTBYIOLLMX BTOPUUHbLIX aMUHOB (dpopmyna C-2, Y= N(R®)(R®),
R® 1 R® = H wunu ankun), ¢ nony4yeHnem coeguHeHns oopmyrbi C-2.

3awmTta amMuHO-YHKUMOHANbHOW rpynnbl, MOCKOMbKY COOTBETCTBYOLUUA mpem-
6yTunkapbamar gaet C-2 (Y= N(R®Boc, R® = H unu ankun, ¢ nocneayioLMm CBS3bIBAHNEM C
OpomnunpnavHom chopmynel B-10 npu katanuse nannagnem unm MeAbld C MNONnyyYeHuem
oBecneunBaloT 3alMLLieHHbIe NMppono[3,4-clnnpuamnH-1-oxbl dopmynbl C-3 (R*=CH,N(R®)Boc,
R® = H wnu ankun). Ha aToit ctaguu samectutenn R® n R' cdopmynbl B-10 4OmKHbI GbiTh
npeacTaBneHbl TOW e rPynmnon, KOTopasa xenaTtenbHa B KOHEYHOM npoaykTe, ®opmyne Il nnu
ero 3alvLeHHOM BapuaHTe. 3aTemM onocpeaoBaHHOE nannaguemM Unn Meablo NepekpecTHoe
coyetanme opmynel C-3 ¢ ammHamu, 3almLEeHHbIMU aMUHaMu 1nu ankuntpudTopboparamm
/ BOpoHOBbIMU KMcnoTamu / BopoHaTamn / UUMHKaTamn unm ankeHMnbopoHOoBbIMK 3dupamm ¢

nocneyowmMm BOCCTAHOBMEHMEM WM LUKMONPOMNaHMPOBaHMEM W MOCMNEAYIOLWMM CHATUEM
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3awmTbl ¢ kapbamaTtHOM 3alWmUTHOW rpynnbl gaet nuppono[3,4-clnupuanH-1-oHbl ®opmynbi i
(R=CH,N(RR®*(R%, R® n R®= H wwnu ankun, samectutens R' gomxeH 6biTb npeacTasneH
TaknMm e dparMeHTOM, Kak 3TO »ernaemMo B KOHe4yHOM npoaykre, ®opmyna I, nnu ero

3allULLEHHOM BapuaHTe).

Cnoco6 D
(o)
HNJ(O
12‘\/ R 1 0 » o}
5 R (o] R —
xR D-2 | ~ J( + P NH | N— RS
| Br” "N” N N — N~
Br” “N” “Br P N O
12 R? N
R Y R12\“K/0
D1 D-3 B-9 dopmyna lll

Cnocob D OTHOCUTCA K CUHTETUYECKOM MOCNEA0BaTEMNbHOCTU NOMYYEHUS COEAUHEHUN
dopmynbl I, kak nokasaHo Beiwe. YTo kacaetca Cnocoba D, Ha nepeBon cTagum coveTaHune
2,6-agnbpomnupuauHa cdopmynbl D-1 ¢ okcasonuauHoHom chopmynel D-2 npu nannagvesom
kaTanuse gaet 6poMnupuanH dopmynbl D-3. Ha aToit ctagum 3amectutens R° dopmynbl D-1 v
3amectutens R'? popmynbl D-2 AomkHbI BbiTb NPeACTaBMEHbl OAHUM U TEM Xe dparMeHToM,
KoTopbIn TpebyeTcs B kOHeYHOM npoaykte ®opmynbl Il vnu ero sawmweHHOM BapuaHTe.
3atem coueTaHve coeanHeHus opmynsl D-3 ¢ coeguHeHvem dopmynbl B-9 (Y= N(R%Boc, R®
= H vnu ankvn) npu nannaguesoM WUNU MegHOM KaTtanuie gaeT 3alyeHHbIn nnppono[3,4-
clmpuant-1-oHbl (R>=CH,N(R®?) Boc, R® = H wnn ankun, 3amectutens R' gomkeH 6biTh
NPeACTaBNeH TEM Xe (PParMeHTOM, YTO M XKenaTenbHbI B KOHEYHOM npoaykre, ®opmyna lll,
UNW ero 3alueHHbI BapuaHT). Ha cnegyloowen crtagum CHATUE 3awmTbl ¢ kapbamaTHon
3aLMTHOM rpynnbl B CTaHAAPTHBLIX YCNOBUSAX AaeT nuppono[3,4-clnnpnaunn-1-oHbl @opmynbil Il
(R%=CH,N(R®)(R%Boc, R® u R® = H u/unu ankwvn).
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Cnocob E OTHOCUTCSI K CUHTETMYECKOW MOCNEAOBATENBHOCTM MONYYEHNS COE4UHEHNI
dopmynbl E-4, kak nokasaHo Bbiwe. YTo kacaetca Cnocoba E, Ha nepson cTtagum sawmrta
coeanHeHuna dopmynebl E-1 (Hanpumep, 4-6pom-5-usonponun-1H-nmpasona),
TeTparngponunpadmneHon (THP) rpynnon gaet nupason dpopmynel E-2. Bo Bpems aton ctagum
samectutens R'? copmynbl E-1 gomkeH 6biTb NpeACTaBneH TOW >Ke rpynmnoW, KoTopas
TpebyeTcs B KOHEYHOM npogykte dopmynbl E-4 unu ero s3awmwieHHoMm BapuaHte. 3atem
cdopmyna E-2 couetaetcs ¢ 2,6-aubpomnupuanHom dopmynbl D-1 (Hanpumep, R®=H vnm F) ¢
nonyyeHmem GpomnupuaunHa cdopmynsl E-3. Ha aton ctagum samectutens R® dopmynbl D-1
AOIMKeH ObITb NPEACTaBMNEH TOW Xe rPYMNoOn, YTO U B KOHEYHOM NpoaykTe opmynbl E-4 nnu ee
3awmuieHHomMm BapmaHTte. Ha crnegyowem atane codetaHue dopmynbl E-3 ¢ coeguHeHuem
dopmynbl B-9 (Y= N(R®)Boc, R® = H vnu ankvn) npu nannagveBom WM MEAHOM KaTtanvse
AaeT 3almLLeHHbIn nuppono[3,4-clnupuanH-1-o4 dopmynbl E-4 (R? = CH,N(R®)Boc, R® = H
unu ankun). Ha aTtoit ctagum 3amectutens R' dpopmynbl B-9 1 3amectutens R dhopmynbl E-3
AOIMKHbI ObITb NPEACTaBMNEHbl OAHUM U TEM e bparMeHTOM, KOTOPbIA TPebyeTcs B KOHEYHOM
npoaykre dopmynbl E-4 vnn ero sawuuieHHom BapuaHTte. 3aTtem CHATME 3awuTbl C
3awyuleHHoro nuppono[3,4-clnupuanH-1-oHa B CTaHAapTHbIX YCNoBUAX AaeT nuppono[3,4-
clnpuanH-1-oHbl popmynsl E-4 (R? = CHLN(R?)(R®), R® u R®= H u/mnu ankun).
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Cnoco6 F
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Cnocob F oTHOCUTCS K CMHTETUYECKOW MOCNeaoBaTenbHOCTU MONYYEHUS COeAMHEHUN
dopmynbl F-3, kak nokasaHo Beiwe. Ccbinascb Ha Cnocob F, Ha nepBon cTagum ceBa3biBaHNE
coeanHeHua copmynbel B-3 B ycnosuax oTookncnutTenbHoro karanusa (Zuo, et al., “Merging
photoredox with nickel catalysis: Coupling of a-carboxyl sp*-carbons with aryl halides”, Science
2014,345, 437-440) c¢ wucnonb3oBaHnem capkosnHa (F-1), B Ka4yectBe WCTOYHUKA
aMUHOAnKUNbLHOro pagukana pgaet nuppono[3,4-clnupuaunn-1-od  cdopmynel F-2. 3arem
coyeTaHue coeauHeHuns dopmynel F-2 ¢ SpomnnpuanHoBbiM coeguHeHnem gopmynsl B-10,
npw nannaguesoMm N MEAHOM Katanuse gaeT 3auleHHbIn nppono[3,4-clnpnanH-1-oauH
cdopmynbl F-3 (R®=Boc). Ha aTon cragum samectutenu R° n R'? dopmynbl B-10 fomkHbl BbiTb
npeacTaBneHbl TOW Xe rpynnown, kotopas TpebyeTcs B KOHEeYHOM npoaykte, ®opmyne F-3, nnu
€ro 3alMLLUEHHbIN BapmnaHT. Ha cnegyrowen crtagum CHATUE 3awuTbl ¢ kKapbamaTHOW 3aLMTHOW
rpynnel B CTaHA4APTHbIX YCNOBMAX gaet nuppono[3,4-clnupuanH-1-oH dpopmynbl F-3 npn atom
R®=H.
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Cnoco6 G oTHOCUTCS K ApYrod MNOCneAoBaTenNbHOCTU CUHTE3a ANS  MNOny4vYeHus
coeanHeHun dopmynbl Il, kak nokasaHo ebiwe. Ccbinascb Ha Cnocob G, Ha nepson crtagum
peakymsa HyKneounbHOro pagukanbHOro sameLleHnsa coegmHeHunsa opmynesl G-1 (Hanpumep,
METUN 3-METUNM3OHUKOTMHATa) kapBoHoBoW kucrnoTtoit (Hanpumep, R'CO,H) B ycnosusix
OKUCINUTENBLHOrO  AekapbOKCUNNPOBaHNS C HUTpaTom cepebpa U OKUCHUTENbHbIM areHT
(nepcynbdat ammoHua) obecneunBaeT CnoxHbIn acpup popmynel G-2. Bo Bpema aTton ctagum
3amectutenb R' kapBGOHOBOM KUCNOTLI AOMKEH BbiTh NPEACTABMNEH TOW Xe rPynnon, KoTopas
TpebyeTcs B KOHeYyHOM npogykre dopmynbl Il vnu ero 3awuweHHoM BapuaHTe. 3aTem
6pomunposaHue ¢ mcnonb3osaHuem N-6pomcykuuHummaa paet Gpomng cdopmynel G-3. Ha
cnegywowen cragum ammoHonms 6pommaga dopmynel G-3 ammmnakom gaet 2,3-aurnapo-1H-
nnppono[3,4-clnpuamnnH-1-oH  opmynel G-4. [anee, paekapbokcunaTtHoe pajgukanbHoe
3ameweHne N-Boc-3alWUUeHHON aMWHOKMCIIOTOM B OKUCIUTEMNbHbBIX  YCMNOBUSAX Aaet
6eH3unoBsbI amuH opmynbl B-9 (Y=N(R®Boc, R® = H unu ankun). Ha cnegytoLeit cragum
coyeTaHue ¢ 6pomnupuagmHom dopmynel B-10 npn nannagnesom unu MeaHoOM kaTtanuse gaeT
3awmuerHble  nnppono[3,4-clnupuamni-1-ousl dopmynbl 1l (R*=CH.N(R%»Boc, R® = H unm
ankun). 3atem cHATME 3awWmTbl ¢ kKapbamaTHOW 3alMTHOW rpynnbl B CTAHAAPTHBIX YCNOBUSX
aaet nuppono[3,4-clnupnaunn-1-odsl ®opmyna Il (R? = CH.N(RH(R®, R® n R® = H wunm

ankun).
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Cnocob H OTHOCUTCHA K CUHTETUYECKOM MOCHEA0BaTEMNbHOCTU NOMYYEHUSI COEAUHEHUN
dopmynbl I, kak nokasaHo Bblwe. Yto kacaetca Cnocoba H, Ha nepson cragum
OKCa3onMMANHOH hopmynbl H-2 nonyyatoT yuknmsaymen meTtuntputun-D-cepuHata popmynbl
H-1 ¢ ncnonb3oBaHnem TpudocreHa. 3atem BOCCTAHOBIEHNE CMOXHOro adpupa popmynel H-2
aaet cnupt dopmynel H-3. Ha cnegytrowem stane nmubo

(i) aesokcudhTopupoBaHmne coegnHeHns opmynel H-3 gaet coeanHeHune opmynbl H-4
(W = dpropankun, Hanpumep, CH,F), unu

(i) okmcneHne cnmpta dopmynbl H-3 go anbaermaga cdopmynbl H-4 (W = CHO) ¢

nocneayrowmnm anpTopmeTmnmposaHmem gaet coeguHenne dopmynel H-4 (W = CHF)).

3atem cHatTne 3awmtbl ¢ N-TputunbHon rpynnbl dopmynbl H-4 ¢ nocnegyoowmm
COYETaHMEM COOTBETCTBYIOLLErO OKcasonuauHoHa dopmynel H-5 ¢ 2,6- anbpomnnpnavHom
cdopmynbl D-1 gaet 6pomnvpuanH dopmynbl D-3. Bo Bpems 3Toit cTaguu samectutenb R®
cdopmynbl D-1, B koTopoit 3amectutens R'? dopmynbl H-5, fomKeH BbiTb NpeCTaBneH TEM xe
hparmMeHTOM, 4YTO W XKenaTenbHbIA B KOHEYHOM npoaykte ®opmynbl Il unu ero sawmieHHOM
BapuaHte. 3atem cBaA3blBaHME coeauHeHus gopmynbl D-3 ¢ coeguHeHvem dopmynbl B-9
(3amectutene R1 pgomkeH ObiTb NpeacTaBrneH TEM e (MParMeHTOM, YTO U KENaembli B
koHe4yHoM npoaykTe ®opmynbi lll vnu ero sawmiieHHom sBapuante, Y = N(R®Boc, R® = H unu
ankun) npu katanuvse nannaguem unu mMeablo obecnedymBaeT 3alMLEHHbIN NMppono[3,4-
clmpuant-1-o4 opmynbl lll (R? = CH,N(R®)Boc, Rg = H unu ankun, R'? = CH,F nnu CHF,).
Ha nocnegHen cragum, cHATMe kapbamaTHOW 3alUTHOM Tpynnbl B CTaAHAAPTHbIX YCNOBUSIX

aaet nuppono[3,4-clnupuamnn-1-on dopmynsl Hl (R? = CHaN(R®)(R®), R® v R®= H w/vnu ankun).
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Cnocob | OTHOCUTCS K CUMHTETUYECKOW MOCNeAoBaTeNbHOCTU MOMYYEHUSI COELUHEHUN
dopmynbl I-5, kak nokasaHo Bbiwe. YTo kacaeTcsa Cnocoba |, Ha nepson CTagun rMapPasnHoONN3
2-6pom-6-propnmpugnHa cdopmynel 1-1 gaet coeauHeHue copmynel I-2. Ha cneaywowen
CTagum pAauvasoTvpoBaHue rugpasvHa dopmynel -2 paetr asuma dopmynel |-3. 3arem
yuknonpucoeanHeHmne asmaga cdopmynel 1-3 Kk ankuny gaet 1,2,3-tpuason cdopmynel 1-4. Bo
BpeMs 3Toi cTagum 3amecTutenb R'? ankvHa AormKkeH GbiTb NPEACTaBMNEH TOW e rPynmnoii, YTo
N B KOHEYHOM npoaykte Popmynbl -5 nnn ero sawuuweHHom BapuaHTe. Ha crnepyowen
cTagun cBs3biBaHWe coeaunHeHns copmynbl -4 ¢ B-9 (Y=N(R®Boc, R® = H wnu ankun,
3amectutenb R1 gomkeH ObITb npeacTaBneH Tem e parMeHTOM, YTO U XKenaTenbHbl B
KOHeyHOM npoaykte, ®opmyna I-5, unm ero sawuujeHHbIA BapuaHT) Npu nannagnesom
kaTanuse obecneuyvBaeT 3aluLeHHbIN nMppono[3,4-clnnpuaunH-1-oH cdopmynel 1-5. 3atem
CHATWE 3awuTbl C kapbamaTHOW 3alWmTHOW Trpynnbl B CTaHAAPTHbIX YCMOBUSIX JaeT

nuppono[3,4-clnupuant-1-o4 dopmynbl I-5 (R? = CH.N(R®)(R®), R® n R®= H u/mnu ankun).
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N
Y R12 R12
G-4 B-9 D-3 cDopmyna n

Cnoco6 J oTHOCUTCA K APYron MoOCneaoBareribHOCTU CUHTE3a ANA  MOny4vYeHus
coeguHeHun ®opmynbl lll, kak nokasaHo ebiwe. Ccebinasace Ha Cnocob J, Ha nepBon cTagum
pagukanbHOe TrUApPOKCUMETUNUPOBaHUE coeauHenna dopmynel G-4 € MCNONb30BaHWEM
MeTaHona v nepcynbdara amMmoHua jaet coeguHeHue dopmynel B-9 (Y = OH). Bo Bpems
aToit ctagum 3amectutens R' dopmynsl G-4 gomkeH 6biTb NPEACTaBMEH TOW Xe rpynmnoi,

koTopas Tpebyetca B KOHeYyHOM npoaykre dopmynbl Il vnn ero sawmueHHom BapuaHTe.
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3arem aktmBauus PyHKUMOHaNbHOW rpynnel cnupta B Buae mesunara (B-9, Y= OSO,CHa)
conpoBoxgaetcsa asmguposaHmem (B-9, Y= N;) n BocctaHoBneHMemM hyHKLMOHANBLHOW rpynnbi
asnga B CTaHAAPTHbIX YCMOBUAX C nNofiydeHuem nepBudHbiX amuHoB (B-9, Y= NH,). Ha
crneaylowen craguu 3awuta (PyHKUMOHaNbHOW amMWHOrpynnbl B BUAE COOTBETCTBYHOLLErO
mpem-6ytunkapbamata aaetr B-9 (Y= N(R®Boc, R® = H). Cnepyiowun, couetaHue
coeauHeHua copmynel D-3 ¢ B-9 npu nannagveBom uWnM MeAHOM KaTanuse Jaet
3aWmLerHbIn  nuppono[3,4-clnupuant-1-oH  dopmynbl Il (R = CH,N(R®)Boc, R® = H.
3amectutens R' pormkeH 6biTb NpeactaBneH TeM e parMEeHTOM, YTO W B KOHEYHOM
npoaykte ®opmynbl Il unu ero sawuuweHHom BapuaHTe). Ha nocnegHen ctagum cHaTue
3awmTbl ¢ kapbamartHOM 3alUTHOW rPyMnbl B CTaHAAPTHbIX YCNOBUSX AaeT nuppono[3,4-
clmpuant-1-od dopmynibl Il (R? = CH.N(R®)(R®), R® n R®= H).
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Cnoco6 K oTHOCUTCS K ApPYronm nocnefoBaTernbHOCTU CUHTE3a Ans  MNonyvyeHus
coeguHeHun ®opmyneil lll, kak nokasaHo Beiwe. YTo kacaetca Cnocoba K, Ha nepsBon ctagum
KOHAEeHCauma 2-umaHoauetammaa chopmynbl K-1 ¢ okcanatHeim acompom cdopmynbl K-2 gaet
rmapokemnmpuanH opmynel K-3 (Z = OH). Bo Bpemsi aToli ctagum samectutens R' doopmynbl
K-2 pomkeH ObiTb NpeaCTaBneH TOW e rpynmnoun, KoTopas XenaTtenbHa B KOHEYHOM MPOAYKTE
®opmynebl Il nnu ero sawumuieHHoMm BapuaHTe. Ha cnegyowem 3tane XrnopuposaHue B
ctaHaaptHbix ycnoesuax (POCIl;) gaet xnopnvpuaun dopmynel K-3 (Z = Cl). 3arem
ceAsbiBaHMe xnopnuvpuauHa dopmynel K-3 (Z = Cl) B ycnosumsix OTOOKUCIUTENBHOMO
kaTtanusa (Zuo, et al., “Merging photoredox with nickel catalysis: Coupling of a-carboxyl sp*-
carbons with aryl halides”, Science 2014,345, 437-440) c ncnonb3oBaHWeEM Capko3uHa B
Ka4yeCTBE WCTOYHMKA aMWHOANKUIBLHOrO pagukana, gaet OeHsunamuH cdopmynbl K-4 Y =
N(CH;)Boc)]. Ha cnepywowem 3tane BOCCTAHOBIEHWE LMaHOrpynnbl W COMYyTCTBYOLANA
ymknusaymsa paet  2,3-aurnapo-1H-nuppono[3,4-clnnpuanH-1-on opmynel B-9 (Y =
N(CH;)Boc). Oanee, coobuweHne coegunHeHna dopmynel D-3 ¢ B-9 (Y = N(CH3)Boc) npwu

KatanuamposaHum nannaguem wunu meabio  obecneumsaeT 3alULLEHHbLIM  NMPPONo[3,4-
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clmpuans-1-od dopmynbl I (R? = CH.N(CH;)Boc, 3amectutenn R° n R'? gorkHbl 6biTh
NpeAcTaBneHHLIMU TakuM e (PparMeHTOM, KaK XenaTensHo B KOHEYHOM NpoaykTe, dopmMyna

lll, nnn ero 3awmuweHHoMm BapuaHTe). Ha kpHeYHOW CTagum, cHaTue kapbamaTHOW 3aLMTHOW

rpynnbl B CTAHAAPTHLIX YCMOBUAX AaeT nuppono[3,4-clnmpuaunH-1-oH dopmynsl Il (R? =
CH,N(CHg)H.
Cnoco6 L
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Cnocob L OTHOCUTCSl K CUHTETUYECKOW MOCNeA0BaTENbHOCTY MONYYEHUS COEAMHEHWN
dopmynbl L-5, kak nokasaHo Bbiwe. Ccbinasacb Ha Cnoco® L, a nepson craguu 3awura
naktama copmynbl F-2 kapbamaTtHOW 3alMTHOW rPynnon C UCMNONb3OBaHUEM AU-mpem-
6yTunagukapboHata n 4-gumeTunamuMHoONUpuanHa Aaet coejuHeHne dopmynbl L-1. 3atem
TpudbTOpMETUNNPOBAHNE coegunHeHus cdopmynbl L-1 c NCMNONb30BaHUEM
TpudTOopMeTaHCynbMHaTa UUHKA W TPeT-OyTmnrnaponepokcuaa paer cmecb us 6-
(TpuchTopmeTUn)-1,3-anrngpo-2H-nnppono[3,4-clnupugunHa dopmynebl L-2 " 7-
(TpuchTopmeTun)-1,3-anrngpo-2H-nnppono[3,4-clnupuanHa chopmynel L-3. MNocne pasgenenus
C NOMOLLbIO KOFTOHOYHOW XpomMaTorpadmm NofHOE CHATUE 3aLuThbl C kapbamaT3almTHbIX rpynn
dopmynbl L-2 B kucnbix ycnosusix (TFA) ¢ nocnegylowen CenekTUBHOW — 3aliuMTOu
OEH3MNaMUHHON  (DYHKUMOHAaNbHOW  rpynnbl  kapbamaTHOW  3alMTHOM  rpymnnon, ¢
NCNONb30BaHMEM an-mpem-6ytungunkapboHara n TpyMeTMnaMmmHa nony4aroT
Tpucdtopmetunnaktam dopmynel L-4. Ha cneaywwen cragum COYETaHME COEAVHEHUS
dopmynbl L-4 ¢ coegunHeHuem copmynel B-10 npu nannagnesom kaTtanuse Jaet
3alMLLEHHbIN Mppono[3,4-clnupuamnH-1-oH dopmynbl L-5 (R® = Boc). Bo Bpemsi aToit cTaanm
samectuterm R® n R'? dopmynbl B-10 A0mKHbI GbiTb NPEACTaBNEHbl OAHUM W TEeM e
parmMeHTOM, KOTOpbI TpebyeTca B KOHE4YHOM npoaykte, ®opmyna L-5 wnn ero
3awmueHHomMm BapuaHTe. Ha nocnegHen ctagmm CHATUE 3awutbl ¢ kapbamaTHOW 3almTHOU

rPYNMbl B CTAHAAPTHBIX YCNOBUSAX AaeT nuppono[3,4-clnnpuann-1-on dopmynbl L-5 (R® = H).

109



Cnoco6 M

ﬁ b C'YI):( ﬁNQ*W _'C& QRS

R1

12“
D-3 c-2 m1 R

®opmyna Il R12‘

Cnoco6 M oTHOCUTCS K APYroM NOCneaoBaTernibHOCTM CUMHTE3a ANs MNOnyYeHus
coeanHeHun popmynebl I, kak nokasaHo Bbiwe. Ccbinasce Ha Cnocob M, Ha nepsoun cTagum
CBSI3blBaHVeE coeanHeHus dopmynbl D-3 ¢ coeamnHenvem dopmynbl C-2 (Y = N(R®)Boc, R® = H
UNu ankun) npu nannaguesoMm wWnNM MegHOM kaTanuide obecneymBaeT 3alULLEHHbIN
nuppono[3,4-clnupuanH-1-o4 dopmynsl M-1 (R? = CH,N(R®)Boc, R® = H unu ankun). Ha aTon
ctagum samectuteny R° n R' dopmynbl D-3 A0MmKHbI ObiTb NPEACTABIEHbI OAHUM U TEM Xe
hparmMeHTOM, KOTOpbIA TpebyeTca B KOHEYHOM npoaykTe, ®opmyna Il nnn ero sawmeHHOM
BapuaHTte. 3aTem OnocpefoBaHHOE nannaguem Wnu Meabld MEPEeKPecTHOe coyeTaHne
dhopmynebl M-1 unm c amMmuHamu, 3axXULLEHNMN amMmmHamm unm
ankmnTpudTopbopatammn/60poHOBBIMIN - KMCRoTamu/6opoHaTaMmu/uMHKaTaMn Unu - CroXXHbIMU
acmpamm BOpPOHOBbIX Kncnot c nocrneayoLwmum BOCCTaHOBINEHNEM unu
LUUKNONPONaHpoOBaHMEM, U NojanblUMM CHATUEM kapbamarHOW 3aWuTHOW Trpynnbl JaeT
nuppono[3,4-clnupnaun-1-on  cdopmynbl I, rme R' samectutens pomkeH  6GbiTh
NPEeACTaBMNEHHbIM TakuMm e QparMeHTOM, Kak 3TO XenaTenbHO B KOHEYHOM MpPOAYKTE,

®opmyna lll, unu ero sawmuierHom sapnante (R? = CH,N(R®(R®), R® n R® = H wunu ankun).
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Cnoco6 N oOTHOCUTCA K ApyroM noCneaoBarenbHOCTU CUHTE3a ANS MNONyYeHus
coeanHeHun opmynbl lll, kak nokasaHo Beiwe. Yto kacaetca Cnocoba N, Ha nepson ctagum
onocpefoBaHHOe nannaguemM Wnn Meablo NepekpecTHoe CBA3bIBAHWE MEXAY COeAUHEHUEM
dopmynbl C-2 (Y = N(R¥Boc, R = H unu ankun) 1 vnm aMuHamu, 3alylLeHHbIMU aMUHaMu
unn  ankmntpudgptopbopatamu. / OOpoHOBLIE KUCMHOTBI / ©GOpoHaTbl / UWHKaTbl UK
ankeHnnbopoHOBbIE 3MPbI C NOCNEAYIOLMM BOCCTAHOBNEHNEM UMW LUKNONPONaHMPOBaHNEM
AaloT coeavHeHne dopmynbl B-9. Bo Bpems aTol ctagum samectutens R' dopmynbl B-9
AOMKeH ObITb npeacTaBneH TOW >Xe FPYNnoWn, KOTopas XenareribHa B KOHEYHOM MpOoAYyKTe
®opmynbl Il nnu ero sawmeHHom BapraHTe. Ha cneaylowen ctagumn codetanmne oopmynbi

D-3 ¢ coeagnHeHnem dopmynel B-9 npu nannagMeBom nnu Me4HOM Katanumse C NocneayroLmm
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CHATMEM 3aWuTbl C kapbamaTHOM 3awuTHOW rpynnbl gaet nuppono[3,4-clnupuamnH-1-oH
dopmynbl Il (R? = CH.N(R®])(R®), R® u R® = H wunn ankun). Bo Bpemsa aTon cragum
samectuterm R° un R'? cdopmynbl D-3 fomkHbl ObiTb MPEACTABNEHbl OLHUM W TeM Xe

hparMeHTOM, KOTOpbIN TpebyeTcs B KOHEYHOM npogykte ®opmynbl Il nnn ero sawmuieHHoOmM

BapuaHTe.
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Cnoco6 O oTHOCUTCA K ApYron NOCrneAoBaTenNbHOCTU CUHTE3a ANS  MNOMyvYeHus
coeanHeHun dopmynbl Il, kak nokasaHo ebiwe. Ccbinascb Ha Cnoco® O, Ha nepson crtagum
NMEepekpecTHoe CBA3bIBAHWE UMM HYKNEeoMuUnbHOEe apomMaTuyeckoe 3aMmelleHue Mexay
HeoOXoAUMbIM MNapTHEPOM CBA3bIBAHUA WNW aMUHOM (UNU €ro 3alULLEHHON Bepcuen) u
anxnopnvpuamHom cdopmynbel O-1 (V = N(CHs),, unu OH, nnu nunepunguH, nnn OMe) aaet O-2
(R" = NR°R” unu ankun). ®opmunuposanne O-2 satem gaet anbaerua O-3. Mocneaytowas
KOHAEeHcaums ¢ cynb@uHaMuaom SnnmaHa jaet coeguHeHue cdopmynel O-4. MNocnegytouyee
BOCCTaHOBNEHNE gasano coeguHenune gopmynbl O-5. KapboHunmnposaHme xnopuga oopmynbl
O-5 ¢ ncnonb3oBaHMEM MOHOOKCUAA yrnepoga U MeTaHona npv nannagueBom karanumse jaet
CnoxHbin 3acbmp Gopmynbl O-6. BocctaHoBneHne crioxxHoro adwmpa dopmynel O-6 paer
6ensunosbin cnvpt B-9 (Y = OH). AkTMBauus cnupToBON PYHKLMOHANbHOCTU AaeT mesunnar
(B-9, Y= OSO,CH,). Ha cneaytowen cragum nmbo:

i) asugmposanHune (B-9, Y= Ni3) U CHMXeHUE DYHKUMOHAaNbHOCTU asuia no CraHpapTty

yCnoBua ang nony4yeHnsa nepsudHbix ammHos (popmyna B-9, Y= NH,); unm xe

ii) npsamoe 3ameLyeHre mesmnara (dpopmyna B-9, Y= OSO,CH,) Ha nepBuYHblE aMuHbI

C MONy4YeHNeM COOTBETCTBYIOLLMX BTOPMYHbIX aMuHoB (dbopmyna B-9, Y= N(R®)(R®), R®

1 R® = H n/vunu ankvn) ¢ nony4yeHmem coeguHeHus oopmysbl B-9.

3awmTta YHKUMOHANBbHOCTU aMUMHOIPYynnbl B BUAE COOTBETCTBYIOLIEro mpem-
oytunkapbamara, B-9 (Y= N(R®Boc), c nocneayoLwmm COYETaHUEM c
6pomnvpuauHTpnasonom B-10 npu nannagMesom nnm MEAHOM Katanuse faeT 3aluLieHHble

nuppono[3,4-clnupuant-1-ovn  opmynel Il (R*=CH,N(R®Boc, R® = H wnu ankun, R'=
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N(R®)(R") wnu ankun). Ha aton cragum 3amectutens R'?> cdopmynbl B-10 gorpkeH 6biTh
npeacTaBneH TOW e rpynnown, KoTopas xenaTtenoHa B KOHEYHOM npoaykte ®opmynbl |l nnm
ero 3awmujeHHom BapuaHTe. OTwenneHne 3awuTHOWU(bIX) rpynnbi(rpynn) B CTaHA4AapPTHbIX

ycnosuax aaet nuppono[3,4-clnupuamnn-1-omsl dopmynsl |l (R*=CH,N(R®)(R®), R'= N(R®)(R’)

Unu ankun).
Cnoco6 P
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Cnocob P oTHOCUTCA K ApPYroW CUHTETUYECKOW MOCNenoBaTenbHOCTM ANS NONyYeHus
coeguHeHun copmynebl I, kak nokasaHo Bbiwe. Ha nepson ctagum ns coeguHeHnst oopmynbi
0-3 (V = N(CH3),, nnn OH, unu nunepuaunH, unn OMe, unu OEt, nnu OiPr) nnbo

i. OnocpepoBaHHoe npuamem aekapbokcnnnposaHHoe (PoTOpeaoKC-CoYeTaHNE C

HeobxoanmMon kKapOOHOBOW KMCITOTOM C NONyYEHMEM COoeauHeHus opmynbl P-1
(Y = N(R®Boc); nnu xe

i. CssasbiBaHne no Hernwmn ¢ Heo6xoAMMbIM aMUHOAMNKUITLMHKATOM C NOMNyYeHUem

coeguHerus dopmynbl P-1 (Y = N(R?)Boc); nnm xe

MNepekpecTtHoe coyeTaHne Cy3ykn ¢ HeobxoaMmMon conbio TpudpTopbopara, 6OPOHOBOM
KMCNOTOWN UNN CNOXHbIM 3¢pnpomM GOPOHOBOWN KUCMNOTLI C NOMNyYEHMEM COeAUHEHMST (OPMYIbI
P-1 (Y = N(R®Boc)

MNMocnepyowas KOHAEHCaUMa C cynbuHammnaom SnnmaHa U BOCCTaAHOBMNEHWE JaeT
coeavHeHne copmynbl B-9. CouetaHue c OGpomnupuguHtpmasonom B-10 npu katanuse
nannaguemMm unu Meabd [aeT 3awuweHHbln  nuppono[3,4-clnupuanH-1-oH  opmynbel I
(R*=CH,N(R®)Boc). Ha atoi cragum samectutens R copmynsl B-10 pomxeH 6biTh
NPeAcCTaBneH TOW e rpynnon, KoTopas XenaterbHa B KOHEYHOM npogykrte copmynbl |l nnn
ero 3sawmujeHHom BapuanTe. OTwenneHve 3awuTHOWU(bIX) rpynnbi(rpynn) B CTaHA4APTHbIX

ycnosmsax gaeT nupponol[3,4-clnupnant-1-ox popmynsi Il (R*=CH,N(R®)(R?)).
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Cnoco6 Q
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Cnoco6 Q oTHOCMTCS K ApYyron NOCneAoBaTenbHOCTU CUHTE3a AnS  MNOonyvYeHus
coeguHeHun copmynbl |l, kak nokasaHo Bbiwe. Ha nepBon cTagum BOCCTaAHOBUTENbHOE
aMUHNPOBaHME UK ankunuposaHue ammHa dopmynbl Q-1 gaet nuppono[3,4-clnupuamnH-1-oH
dopmynbl Il (R*=CH,N(R®(R%). Ha atoit ctagum 3amectutenm R, R'> u R' dopmynsl Q-1

AOMKHbI ObITb NPEACTaBMNEHbl TOW Xe rPyMno, YTo U B KOHEYHOM npoaykTe, ®opmyna ll.

Cnoco6 R
o, S
o g eeLv eI ﬁ Qaﬁ
NCI o YR B0 T ReeNCA RN
0-3 BN /N/i\j/,N R-1 dopmynal ll

Cnoco6 R oTHocuUTCA K ApyroM nocneaoBarenbHOCTU CUHTE3a ANS  MNOnyvYeHus
coefuHeHun copmynbl Il kak nokasaHo Bbiwe. Ha nepBon cTagum BOCCTaAHOBUTENbHOE
amMuHMpoBaHue coeguHeHns dopmynbl O-3 3KBUBaNeHTOM aMmMmuaka Wnu, anbTEePHAaTUBHO,
cynbrHammaom dnnmana gaet coeavHerne dopmynbl O-5. Ha stoit ctagum 3amectutens R’
dopmynbl O-3 gomkeH ObiTb NPEeACTaBnNEeH TOW e rPYMNMnoW, YTO M B KOHEYHOM MpPOAYKTE
®opmynbl Il vnu ero s3awpmueHHom BapuaHte. CovetaHue ¢ GpomnunpuanHTpmnasonom B-10
npu nannagueBoMm UM MegHOM KaTanuae gaet coeamHeHmne dopmynel R-1. Ha aton cragum
3amectutens R'? dopmynbl B-10 gomeH ObiTb NpeAcTaBneH TOW Xe rpynnon, KoTopas
enatenbHa B KOHEYHOM npoaykte Popmynbl Il vnu ero sawuuieHHOM BapuaHTe.
MNepekpectHoe codveTaHne Cy3ykum C COOTBETCTBYHOLMM TpudTopbopaTtom C nocneayowmm
CHATUEM 3alynTbl C 3aWMUTHOW rpynnbl (fPynn) B CTaHAAPTHbIX YCNOBUSIX AaeT nnppono[3,4-
clmpuant-1-o4 dopmynbl Il (R*>=CH,N(R®)(R?)).
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Cnoco6 S
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Cnocob S oTHOCUTCS K APYror NOCneaoBaTenbHOCTM CMHTE3a AN NONyYeHnss COeaUHEHNIA
dopmynbl  Il, kak nokasaHo Bbiwe. Ha nepBoM CTaaunm OMNOCPEAOBaHHOE HUKENem
BOCCTaHOBMEHNe Hutpuna coegmnHenusa dopmynel K-3 (Z=Cl) gaet coeanHenune popmynbl O-5.
Ha atoit ctagum 3amectutens R' dopmynbl K-3 fomkeH ObiTb MPEACTaBNEH TEM e
hparmMeHTOM, KOTOpbIA TpebyeTcs B KOHEYHOM npoaykte ®opmynbl Il nnu ero sawmieHHOM
BapuaHTte. Ha cnepgytowiem atane nubo

i) OnocpepoBaHHOe HuUKenem aekapbokcunupoBaHHoe (OTOOKUCIUTENBHOE KpOCC-

coyeTaHue coeguHeHuns opmynbel O-5 ¢ HEOBXOAUMON KNCITOTOW JAET COeANHEHNE
dopmynbl B-9 (Y = N(R®)Boc); nnu xe

ii) Kapbonunmposanne xnopuga dopmynbl O-5 ¢ uncnonb3oBaHMeM MOHOKCUAA

yrnepoja v MetaHona npv nannagueBomM Katanuse AaeT CrOXHbIA 3up, KOTOPbIN
3atem BoccraHasnueaetcsa (B-9, Y = OH) n aktusupyetca kak mesunar (B-9, Y=
OSO0,CHj3). Ha cnegytowem atane nnbo
a. [lpamoe 3ameLyeHne mesunaTa NepBUYHbBIMU aMMHaMK AaEeT COOTBETCTBYIOLLME
BTOPUYHbIE aMuHbI dopmyrbl B-9 (Y= N(R%)(R); abo
b. Asnguposarue (B-9, Y = N;) n BoccTtaHoBneHne asngHon OyHKUMOHANbHOCTM B
CTaHA4apTHbIX YCMNOBUSIX AaeT NePBUYHbIN amuH chopmynbl B-9 (Y = NH,).
CesasbiBaHne coeauHeHunss cdopmynel B-9 ¢ OGpomnupuaunHtpmnasonom B-10 npwm
nannaguesoMm WM MELHOM KaTanu3e C MNOCneaywumMm OTWenneHnemM 3awmTHON(bIX)

rpynnel(rpynn) B CTaHA4APTHbIX YCNOBUSX gaeT nuppono[3,4-clnnpuamnH-1-oamH ®opmynsi |l
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Cnoco6 T OTHOCUTCA K ApPYroM MOCMenoBaTenbHOCTM CUHTE3a ANS  MNOnyveHus
coeguHeHun popmyneil lll, kak nokasaHo Bbiwe. Ha nepBon ctagmu, coeauHeHne dopmynsl B-9
(Y= N(R®Boc, R' Takol, kak npeactaBneHo B coeauHeHun, ®opmyna lll, unu ero
3alUMLLEHHON BEpCUM), MNOABEPraeTcs COYETaHUO C nannagvemM Meab-OnocpeaoBaHHOro
coyeTaHus ¢ coegmHeHne dopmynel SpomnupuamH D-3 (nony4yeHHOe, kak OnucaHo B METoAe
H), ¢ nonyyeHvem nuppono[3,4-clnupuamnH-1-ova dopmynsl Il (R>=CH,.N(R®Boc).
OTwennexHne 3awmTHOW rpynnbl (fpynn) B CTaHAAPTHbIX YCNOBMAX AaeTr nmppono[3,4-
clmpuant-1-od dopmynbi Il (R>=CH,N(R?)(R®)).

Cnoco6b U
5 5
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Cnoco6 U OTHOCUTCH K CUHTETUYECKOM MOCNEA0BaTEMNbHOCTU NOMYYEHUS COeAUHEHUN
dopmynbl U-4, kak nokasaHo Bbiwe. Ha nepson ctagum coeaguHeHne doopmynel B-12 sctynaer
B peakyuio C NOAXOAALMUM aymnxnopuaom ¢ obpasosaHmem coeguHerns cdopmynel U-1. Ha
aToit ctagum 3amectutens R'® auunxnopuaa npeacTasneH B KOHEUYHOM NpoaykTe dopmynsl U-
4 vnun ero s3awuuieHHon sepcun. Linknusauns coeauHerns dopmynel U-1 gaetr coegmnHeHune
dopmynbl U-2. BpomnvpuaunH dopmynbl U-2 (Hanpumep, NpoMeXyToyHoe coefuHeHue 4)
NnoaBepraeTcs CoYeTaHU C coeguHeHuem hopmynel B-9 npu nannaguesom mnu meaHOM
kaTanmse C nonydyeHnem coeauHeHns dopmynsl U-3 (Y=N(R®Boc). Ha atoin craguu
3amecTtutens R® ¢ U-2 n 3amectutens R' ¢ B-9 formkHbl 6biTb npeacTaBneHbl O4HUM U TEM Xe
dparmeHTOM, KOTOpbIM TpebyeTca B KOHeyHom npogykre, ®opmyna U-4, wnn ero

3awueHHbln BapuaHT. CoeguHeHne dopmynbl U-3 BCTynaeT B peakymio ¢ HeOOXOAUMbIM
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amMMHOM C oBpas3oBaHNEM COeAMHEHUA 3alymLLeHHOoro nuppono[3,4-clnupnaunH-1-oanHa ns U-4.
Otwennenne 3awmtHoU(bIX) rpynnbi(rpynn) B CTaH4apTHbIX YCMOBWUSX JaeT nuppono[3,4-
clnpuanH-1-oH dopmynbl U-4 (R>=CH,N(R®)(R®)).

Cnocob V
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a V-4 o
Br™ N R!
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Cnocob V OTHOCUTCSI K CUHTETMYECKOW MOCNEAOBATENBHOCTM MONYYEHNS COELUHEHNI
dopmynbl V-5, kak nokasaHo Bbile. Ha nepBon ctagmum ankunmposaHne mMmmgasona oopmynbi
V-1 faeT coeamHeHune dopmynbl V-2, B koTopol 3amectutenb R'? gomkeH 6biTb npeacTaBneH
TOW e rpynnow, YTO N B KOHEYHOM npoaykTe opmynbl V-5, nnu sawmueHHoM ero BapuaHTe.
CoegunHeHuve dopmynbl B-9 nogsepraetca codeTaHuio ¢ coeamHeHnem dgopmynsl B-10 npu
Katanuse nannagvem Unn Meabio C NoCneayrowmnm oTwenneHnemM 3amMTHOW rpynnel (rpynn) B
CTaHAapTHbIX YCMOBMAX C nonydeHuem nuppono[3,4-clnpnaunH-1-oHa dopmynel I
(R:=CH,N(R®)(R%). Ha atoit cragum samectuterm R® n R'> 8 B-10 pgonxHbl 6biTh
npeacTaBneHbl TOWM e TrpynnouW, 4TO WU B KOHEYHOM npoaykrte, ®opmyna I, unn ero

3aXULLLEHHOM BapUaHTe.

Cnocob W
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Cnocob W oTHOCUTCA K APYrON CUHTETUYECKOW MOCNefoBaTerNibHOCTU NONyYEHNs COeANHEHNI
dopmynbl I, kak nokasaHoO Bbiwe. Ha nepBoM CTaauM  HUKEMb-OMOCPELO0BaHHOE
HOTOOKUCTIUTENBHOE KPOCC-CoYeTaHne coeanHenns dopmynbl C-2 (Y=N(R®Boc) n W-1 paert
coefuHeHne dopmynbl B-9. Ha aToit cragum samectutens R' B W-1 pgomxeH ObiTb
NpeACcTaBneH TOW Xe rpynnoun, YTo U B KOHEYHOM npoaykTe dopmynel Il unu ero 3awuuieHHom
BapuaHTe. CoeaunHeHne popmynel B-9 noasepraerca coegUHEHUIO ¢ coeanHEeHneM oopMyrbl

B-10 npu katanuse nannagvem unv Meabto C NoCrneAyoLWmUM OTLLENNEHNEM 3aLLMTHOW FpyMmbl
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(rpynn) B CTaHAapTHbIX YCNOBUAX ANA MONyyYeHus nuppono[3,4-clnnpuanH-1-oHa dopmynel
(R:=CH,N(R®)(R%). Ha atom cragmm samectuterm R°> u R'> B B-10 pgomkHbl 6bITh
npeacTaBneHbl TOW e rpynnoun, kotopas Tpebyetca B KOHEYHOM npogykre, ®opmyna I, nnm

ero 3alyyLLeHHOM BapuaHTe.

Cnocob6 AA
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Cnoco6 AA OTHOCUTCA K ApYroW NOCMenoBaTenbHOCTM CUHTE3a ANA MNOnyYeHus
coeanHeHun dopmynbl Il, kak nokasaHo Bbiwe. Ha nepson ctagun coeguHerme dopmynel O-3
(V = nunepuaguH, aumetmunammud, OH, OMe, OEt, OiPr) nogsepraeTcs BOCCTAaHOBUTENBHOMY
aMUHUPOBAHNIO C MUPUAUMHOBLIM amMuvHOM dopmynbl AA-1 C nonyyYeHMem CcoeauHeHus
cdopmynbl AA-2. Ha aToit ctagum samectutens R' B O-3 1 samecturenn R® n R B dopmyne
AA-1 pormkHbl ObITb NpeacTaBneHbl TOW e rPynnon, KoTopas TpebyeTcsa B KOHEYHOM MPOAYKTE
®opmynbl Il vnn ero 3awuuweHHoMm BapuaHTe. 3artem OnocpeaoBaHHOE nannaguem
nepekpecTHoe cesa3biBaHne dopmynbl AA-2 ¢ TpudTtopboparamm nnm ymHkatamm oopmynbl
AA-3 c nocrneayowmm OoTLEenneHnemM 3aluTHON rpynnbl (rpynn) B CTaHAAPTHbLIX YCMOBUSX
AaeT nuppono[3,4-clnupuaunnH-1-oanH ®opmynel Il. Ha aToit cTagum samectutenb R? fomkeH
OblTb MPEACTaBMEH TakMMm e parMeHTOM, Kak 3TO >KenaTenbHO B KOHEYHOM MPOAYKTE,
®opmyna ll, unu ero saxmeHHOM BapuaHTe.

CoeguHeHuve copmynbl B-10 nogsepraetcs couetanmio ¢ mpem-6ytunkapbamartom
npy kaTanuanpoBaHUM nNannagmuem C nocrneaylwum oTwenneHmem kapbamaTtHOM 3almuTHON

rpynnel B CTaHAAPTHbLIX YCOBUAX C NONy4YeHneM amuHonmpuamHa popmynel AA-1.
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Cnoco6 AB
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Cnoco6 AB oTHOCUTCA K ApYroM NOCMenoBaTenbHOCTM CUHTE3a ANS MNOonyveHus
coeanHeHun copmynbl U-4, kak nokasaHo Bbilwe. Ha nepson ctagmm codeTaHme CoeaunHEeHNs
dopmynbl O-5 ¢ GpomnupmnguHom copmynel U-2 npy nannagmesom unn MeaHOM katanuse
paet coeauHeHue copmynbl R-1. Ha aton cragum samectutens R' dopmynsl O-5 u
samectutenn R° n R"™ cdopmynsl U-2 fomkHbl BbITh NPEACTaBNEHbI TOW Xe rpynnoi, koTopas
Tpebyetcs B KOHEYHOM npoaykte ®Popmynbl U-4 unum ero 3sawuuweHHOM BapuaHTe.
MNepekpectHoe couyeTaHne Cy3ykum C COOTBETCTBYHOLMM TpudTopbOopaTom unm nepekpectHoe
coyetaHme Hernwm ¢ HeoBXoAMMbIM aMUHOAMNKWUILMHKATOM C NOCMEAYIOLWMM CHATUEM 3aLLUTbI
C 3aWmMTHOM rpynnbl (rpynn) B CTaHAAPTHbIX YCNOBUSX AaeT nuppono[3,4-clnupuamnH-1-oH
cdopmynbl U-4 (R*=CH,N(R®(R?).

Cnoco6 AC
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Cnoco6 AC oOTHOCMTCA K APYron MOCrenoBaTeNnbHOCTM CUHTE3a ANA NOny4vYeHus
coeamHeHun U-4, kak nokasaHo Bbiwe. Ha nepson ctagum GpomnuvpuavH dopmynel U-2
(Hanpumep, NPOMEXYTOYHOE coeAuHEHNE 4) NoABEpPraeTcsl COYETAHUIO C COEAUHEHMEM
dopmynbl C-2 npyn nannaguesom Unu MeaHOM kaTtanuse C nonyvYeHMemM CoeanHeHnsa opmynbl
AC-1 (Y=N(R®Boc). Ha atoit cragmum samectuter R° u R™ B U-2 gomxHbl BbiTh
npeacTaBneHbl TOW e rpynnon, kotopasa TpebyeTca B KoHeYHOM npoaykrte ®opmynbl U-4 nnu
ero sawujeHHom BapuaHTe. CoeguHeHne cdopmynbl AC-1 npeTepneBaeT onocpeoBaHHOe

nannagvem coyeTaHne ¢ HeobXo4MMbIM aMUHOM UM CIOXHBIM 3¢pMpOoM BOPOHOBOW KMUCHOTbI,
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NN conblo GOPOHOBOW KUCMOTLI N TeTpadTopboparta C NONyYEHNEM COEAUHEHUST DOPMYIbI
U-3. Ha aToit ctagum samectutens R' B U-3 gorxeH 6biTb NpecTaBneH TOM e rpynnon, YTo 1
B KOHEYHOM npogykre, ®opmyna U-4, nnn ero 3awyieHHbli BapnaHT. Peakums coeguHeHus
dopmyrnbl U-3 ¢ HeobxoauMbIM aMWHOM AaeT COeAMHEHWe 3alueHHoro nuppono[3,4-
clnupunavH-1-oHa cdopmynel U-4. OTwenneHne 3awmTHoU(bIX) rpynnbl (rpynn) B CTaHAAPTHbIX
ycnosusix gaeT nuppono[3,4-clnupuamn-1-ox oopmynel U-4 (R>=CH,N(R?)(R®)).
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Cnoco6 AD OTHOCUTCA K APYrON CUHTETUYECKOW MOCNEA0BaTENbHOCTM ANS NOMNyYeHUs
coeavHeHun dopmynbl U-4, kak nokasaHo Bbiwe. Ha nepson ctaguu GpomMnnpuanH opmynbl
U-2 (Hanpumep, NpOMEXYTOYHOE coeAuHeHue 4) BCTynaeTr B peakymio C HeoBXoauMbiM
aMMHOM C MOny4YeHneM coefuHeHus dopmynbl X-3. Ha aton ctagum 3amectuterm R° n R B
U-2 gomkHbl ObITb NPeaCcTaBneHbl TOW Xe rpynnon, YTO U B KOHEYHOM npoaykTe dopmynbl U-4
unu ero 3awuieHHom BapuaHTe. CeasblBaHME coeauHeHna dopmynbl X-3 € coefuHeHneM
dopmynbl B-9 npu nannagnesom nnu megHoM Katanuae ¢ noslydyeHnem coeuHeHns opmynbl
U-4 (Y=N(R®)Boc). Ha aton cragum samectutenb R' B B-9 fomkeH BbiTh NPeACTaBEH TOi e
rpynnon, 4to M B KOHe4YHOM npoaykte ®dopmynbl U-4 unu ero 3awmuieHHOM BapuaHTe.
OtwenneHne 3awmtHOW(bIX) rpynnbl (rpynn) B CTaHAAPTHbIX YCMNOBMAX AaeT nuppono[3,4-
clnvpuanH-1-oH dopmynbl U-4 (R>=CH,N(R®)(R?)).
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Cnoco6 AE oTHocUTCA K ApYyroW NOCnenoBaTenbHOCTM CUHTE3a ANA MNOonyvYeHus
coeavHeHun opmynbl U-4, kak nokasaHo Bbiwe. Ha nepBon cTtaguu peakuyvms COeaVHEHUS
cdopmynbl AC-1 (Y=N(R®)Boc) ¢ Heo6X0AMMbIM aMUHOM AaeT coeanHeHne dopmynbl AE-1. Ha
aTon cragum 3amectutenu R° 1 R'? gomkHbl BbiTb NPeACTaBNEHbl TOM Ke rpynnon, KoTopas

TpebyeTcs B KOHEYHOM npoaykte ®Popmynbl U-4 unuv ero 3awuueHHOM BapuaHTe.

119



CoegnHeHuve dopmynel AE-1 noasepraetcs onocpefoBaHHOMY nNannaguemM COYETaHUIo C
HeOBX0ANUMbIM aMMHOM UIK CMOXHBIM 3hUpomM GOPOHOBON KUCHOTLI N GOPOHOBOW KNCITOTOW
unn tetpadpropbopatHon comnblo ¢ oOpasoBaHMEM COE€AUHEHMS 3almeHHOro nmnppono[3,4-
clnupunaun-1-oHa cdopmynel U-4. OTwenneHune 3awmtHoU(bIxX) rpynnbl (rpynn) B CTaHAAPTHbIX

ycnosuax gaeT nuppono[3,4-clnmpnant-1-oH coopmynsl U-4 (R>=CH,N(R?)(R?)).

Cnoco6 AF
o)
1 O % R R1 N — R1
R| NH | N NI N—\ / RS | N \— R5
+ Br' N TN — 7 N N N-4
v CI ~| R2 —
Cl R12 R13 R12/NYN R12'Nw7N
R13 R13
0-5 X-3 AG-1 U3

Cnoco6 AF oTHocMTCA K APYron noCrneaoBaTenbHOCTU CUHTE3a ANA MNOnyvYeHus
coeavHeHun opmynel U-4, kak nokasaHo Bbilwe. Ha nepBon CTagmm coyeTaHne COeaMHEHUS
dopmynbl O-5 ¢ GpomnupuanHom X-3 nNpu nannagueBoM WNU MEAHOM Katanuse jJaet
coeauHeHne opmynel AF-1. Ha atonm cragum samectutens R' copmynsl O-5, wu
samectutenb(n) R®°, R n R™ cdopmynbl X-3 fomkHbI BbiTb NpeCcTaBneHbl TOW Xe rpynmon,
KOTOpasq enarenbHa B KOHEYHOM npoaykre ®opmynbl U-4 nnn 3awmiieHHomM ero BapmaHTe.
MNepekpecTtHoe coyeTaHne Cy3yku C COOTBETCTBYIOLMM TpudTopbopaTom unm nepekpecTtHoe
coyeTaHme Hervwm € COOTBETCTBYIOLMM aMUHOANKUILMHKATOM C MOCMEAYIOWMM CHATUEM
3aWmTbl C 3aWMTHOW rpynnbl (rpynn) B CTaH4apTHBIX YCNoBUAX AaeT nuppono [3,4-¢] nnpnaunt-
1-oH chopmynbl U-4 (R>=CH,N(R®)(R®)).

Cnocob AG
o) 1 O
I NH q . N/
N~ BN /N'N N~ Q
Q- R? =N
Y Q_N
B-9 AG-1 AG-2 A

Cnocob AG OTHOCUTCS K CUHTETUYECKOW NOCMNEL0BATENBHOCTN NOMYYEHUS COEANHEHUN
dopmynbl AG-2, kak nokasaHo Bbile. Ha nepeon CTaguun CBA3bIBAHWME COEAUHEHUS (POPMYnbI
B-9 c 6pomnupnguHom AG-1 (Hanpumep, Q = O, MNpomexyTouHoe coeauHeHne 5 unu Q = S,
MNpoMEXyTOUYHOE CoefuHEHUe 6) npu nannagueBoM UM MESHOM KaTanuse JaeT COefUHEHne
cdopmynbl AH-2. Ha aToit ctagumn samectutens R' cdopmynbl B-9 fomkeH 6biTb npeacTasneH

TOW e IPYNMoR, YTO U B KOHEYHOM npogykTe dopmMynbl AG-2 nnu ero saluLeHHOM BapuaHTe.
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OTwenneHne 3awuMTHOW rpynnbl (fpynn) B CTaH4APTHbIX YCNOBMAX AaeT nmppono[3,4-
clmpuanH-1-oH dopmynbl AG-2 (R>=CH,N(R®)(R?)).

Cnoco6 AH
0] 5 0]
0O R 1
R~ R1|\ " /I RI\ e
NI/ NH — N~ + Br N /'\jN—’ N~ Q

& N~ R2 =N
Y R12 R12’N\7N

0-5 B-9 B-10 ®dopmynalll

Cnoco6 AH oTHOCMTCA K ApPYron NOCrnenoBaTenbHOCTM CUHTE3a ANA NOny4vYeHus
coeguHeHun copmynbl |, kak nokasaHo Bbiwe. Ha nepBon ctagum, Koraa 3amectuTenb R’
dopmynbl O-5 noBuHeH ObITb NpeacTaBneH TOW e rpynnon, kotopas TpebyeTrca B KOHEYHOM
npoaykre, opmyne Il unn ero sawuLeHHOM BapuaHTe, nmbo

i. OnocpegoBaHHOe Hukenem AekapbOKCUNNPOBAHHOE MNEPEKPECTHOE COYeTaHne
coeanHeHuns dopmyrnbl O-5 ¢ Heob6xoaMMON KNCNOTOW AaEeT CoefuHEHne PopMynbl
B-9 (Y = N(R®Boc); nnu xe
ii. [MepekpectHoe couyetanne Cysykm unu MonaHgepa ¢ Heobxoaumon 6GopHOW
KNCNOTOW, 3pupom OGOPOHOBOW KUCHOTbI MM Comblo  Tpudgptopbopata paer
coenuHenune dopmynbl B-9 (Y = N(R®)Boc); nnm xe
iii. NepekpecTtHOe couyeTaHme Hermwmn ¢ HEOBXOAMMBIM aMUHOANKUMAUMHKATOM AaeT
coeguHenune dopmynbl B-9 (Y = N(R%)Boc); nnm xe

KapboHunmposaHnune xnopuga ans dopmynsl O-5 ¢ ucnonb3oBaHMeM MOHOKCHAA
yrnepoga v MeTaHona npu nannagueBomMm Katanuie AaeT CrOXHbIN 3up, KOTOPbIA 3aTem
BocctaHasnueaetcs (B-9, Y = OH) u aktuBumpyetcs kak mesmnar (B-9, Y= OSO,CH,;). Ha
cneaytowen cragum nmbo

a. [lpamoe 3amewieHne mesnnata HeobXxoAUMbIM MNEPBUYHBIM  aMWHOM C
Nory4YeHWemMm COOTBETCTBYIOLLErO BTOPUYHOrO amuHa dopmynel B-9, (Y=
N(R®/(R%): unu xe

b. Asugnposanue (B-9, Y= N3) n BoccTaHOBnNEHME a3nagHoOn OyHKLUMOHANbLHOCTU B
CTaHAapTHbIX YCMOBUAX C MOMy4YeHMeM MNepBUYHOro amuHa cdopmynel B-9 (Y=
NH2).

c.CesAsbiBaHne coeauHeHns copmynbl B-9 ¢ 6pomnupmnguHtprasonom B-10 npwu
nannaguesomM uUnu MeaHoOM KaTtanuae C NocrneayLwmmM OTLENNEHeM 3aLMTHON
rpynnel (rpynn) B CTaHAapTHbIX YCROBUAX AaeT nuppono[3,4-clnupnanH-1-oauH

®opmynbi .
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Cnoco®6 Al

Z | RS Gl 0O Cl N ON
Br” N /N‘N * N| = NH— N R/2
R12'N\/<R13 Y
X-3 C-2 Al-1

Cnoco6 Al oTHoCcMTCA K ApYyroM NOCNeaoBaTernbHOCTU CUHTE3a ANs MNonyvYeHus
coeanHeHun opmynbl U-4, kak nokasaHo Bbiwe. Ha nepson ctagum GpomMnmpuanH opmynbl
X-3 nogBepraeTcs coveTaHuio ¢ coegmHeHnem dopmynbl C-2 (Y=N(R®Boc) npv nannagvesom
Unu MeaHoM katanuse. Ha aton ctagum samectutenv R®, R n R™ B X-3 gomkHbl BbiTh
npeAacTaBneHbl TON e rpynnoun, kotopasa TpebyeTca B KOHEYHOM npoaykte dopmyrnbl U-4 nnn
ero 3awmueHHom sapuaHte. CoegunHeHue cdopmynel Al-1 noasepraeTca onocpesoBaHHOMY
nannaguem CoYeTaHuio ¢ HeobXxoAUMbIM aMUHOM, CITOXHbIM 3MPOM BOPOHOBOW KUCAOTbI UMK
TeTpadTopbopaTHO conblo ANs nonyyeHus coegunHeHue dopmynbl U-4. Ha atom craguum
3amectutens R’ gomkeH BbiTh NPeaCcTaBneH TEM e (ParMeHTOM, UTO U B KOHEYHOM NPOAYKTE
dopmynbl U-4 nnu ero s3awumuieHHom sapuante. OTwenneHne 3awutHoW rpynnbel (rpynn) B

CTaHAapTHbIX YCMOBUSX AaeT nuppono[3,4-c] nmpuanH-1-oH dopmynbsl U-4 (R>=CH,N(R®)(R?)).

Cnoco6 AJ
o] 0
RL_~ ~ R’ R~ _
| NH Lo N N—  )—R®
Y © Y o \
B-9 B-11 Ny
0
R! 7 RU A~ = R! P
| AN N \_ R5 | N—& / R5 | X N - R5
\
\ _ 2 =N
Y O NH, Y ° NAL_ R RIZN_\
/
AJ-2 AJ-3 dopmynalll

Cnoco6 AJ oOTHOCUTCS K ApyroM nocnenoBaTeNnbHOCTM CUHTE3a ANs MNOnyyvYeHus
coeguHeHun copmynel ll, kak nokasaHo Bbiwe. Ha nepson ctagum coeanHeHne doopmynsl B-9
noABepraeTcs codeTaHno ¢ 6pomnupuguHom popmynel B-11 npn nannagnesom vunm mMegHoOM
kaTanuae ¢ nonyyeHuem coeauHeHus opmynbl AJ-1. Ha aton ctagum samectutens R' B B-9
n 3amectutens R° B B-11 gorkHbl BbiTh npeacTaBrieHbl OAHUM N TeM Xe doparMeHTOM,

kOTOpbI TpebyeTcs B kOHe4YHOM npoaykte Popmynbl |l nnu ero 3awyeHHOM BapuaHTe.
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MapasmHonus coeauHeHns dopmynel AJ-1 pgaer coeguHeHne dopmynbl AJ-2. 3aTtem
rmapasvH gopmynsl AJ-2 BCTynaetT B peakuuio ¢ gumeTundopmamugaumeTtvnaueranem c
obpasoBaHuem coeauHeHns copmynbl AJ-3. KoHaeHcauyua coeauHeHus cdopmynbel AJ-3 ¢
NOAXOAALLMM amuHom (Hanpumep, R'2-NH,) ¢ nocneayoLwmm oTLenneHneM 3aLUTHOM rpynmbl
(rpynn) B CTaHAapTHbIX YCroBusx Jaet nuppono[3,4-clnupnauvH-1-od  dopmynel  U-3
(R%=CH,N(R®)(R%). Bo Bpems atoi cragum samectutens R' amuna pomxeH 6biTh

NpeLCTaBrneH TON Xe rpynnon, YTO U B KOHEYHOM npoaykTe ®opmynsbi |l unu ero 3awymieHHOM

BapuaHTe.
Cnoco6 AK
D R R! { —
MY LN J N )RS
N~ * HNTN P w 7 N
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Y R12 R12/N\=N
P-1 AA-1 dopmynalll

Cnoco6 AK oTHOCUTCA K ApPYron MoCrneaoBarenlbHOCTU CUHTE3a ANA NOny4vYeHus
coeguHeHun copmynbl |l, kak nokasaHo Bbiwe. B cnocobe AK, coepguHeHue copmynbl P-1
noaBepratoT BOCCTAHOBUTENTbHOMY aMUHUPOBAHUIO C NMUPUANHOBBIM amHOM coopmynbl AA-1 ¢
NOCNeayrLWMM OTLENMEHNEM 3alUMUTHBIX MPYNN C NofydYeHnem coeguHeHus dopmynel Il. Ha
aTon cragum 3amectutens R' B P-1 u 3amectutenun R® n R'? B hopmyne AA-1 ormkHbI BbiTb
npeactaBneHbl TOW e TPYnnon, 4YTO KU B KOHeYHOM npoaykte dopmynbl Il unu ero

3aLMLLEHHOM BapUuaHTe.

MnncTpartnBHbIe npumMepbl

Mpumep 1: 6-(gumeTnamMmmHo)-4-[(meTunammHo)meTun]-2-{6-[4-(nponaH-2-un)-4H-1,2,4-

Tpuason-3-nnjnupuanH-2-un}-2, 3-gurnapo- 1H-nnppono[3,4-clnmpnanH-1-ox

=N
NH
D
Mp.-1

Cragusa 1. mpem-6yTtun [(6-xnop-1-okco-2-{6-[4-(nponaH-2-un)-4H-1,2,4-tpnason-3-

unnnpngnH-2-nn}-2, 3-aurnapo-1H-nuppono[3,4-clnpuanH-4-nn)meTtunimeTmnkapbamar
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B cocya ana MukpoBOmnH 3arpyxann mpem-0ytun [(6-xnop-1-okco-2,3-auruapo-1H-
nuppono[3,4-clnupuanH-4-nn)metunlmetunkapbamar (224 wr, 0,72 mmonb), 2-6pom-6-[4-
(nponaH-2-nn)-4H-1,2 4-tpnason-3-unjnmpmugnH (192 mr, 0,72 mmonb), kanus kapboHat (218
mr, 1,6 mmonb), 2-(aumetTnnammHo)atunamuH (0,04 mn, 0,36 mmone), meaun noaug (34 wmr, 0,18
Mmonb) M auetoHutpun (3 mn, 0,2 M). PeakuMOHHYKD CMEeCb FepMETUYHO 3akpbiBann U
Harpesanu B MukposonHoson neuun npm 120 °C B TeyeHne 90 mmHyT. CMeCb racunu BogOu U
akctparuposanu OXM. OpraHuyeckun cnow cywmnu Hajg 6e3BogHbIM CynbdaTtom HaTpus,
dunbTpoBann n KOHUEHTpupoBanu. [MOMyYEHHbIA OCTaTOK ouulann C MNOMOLLbIO naLl-
xpomatorpacdmmn (0-10% wmetaHon B 1:1 OXM/atunayertar) C MONy4YEHMEM YKa3aHHOro B
3aronoBke CoeMHEHUs B BULE He coBceM Genoro Teepaoro sewectsa (210 mr, 59%). 'H AMP
(400 Mr'y, CDCl,) 6 8,74 (a, J=8,44 'y, 1 H) 8,63 - 8,72 (m, 1 H) 8,19 (c, 1 H) 8,01 (T, J=8,01
My, 1H) 7,80 (c, 1 H) 5,65 - 5,86 (m, 1 H) 5,26 (w.c., 2 H) 4,63 (w. c., 2 H) 3,04 (c, 3H) 1,72 (a,
J=5,26 'y, 6 H) 1,40 (w. c., 9 H). m/z (APCI+) ansa (C,4H2sCIN;O;) 497,9 (M+H)+.

Cragusa 2. mpem-6yTtun {[6-(anmeTnnammHo)- 1-okco-2-{6-[4-(nponan-2-un)-4H-1,2,4-
Tpyason-3-unnpuanH-2-un}-2, 3-auruapo-1H-nuppono[3,4-clnnpnanH-4-
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unlmeTunimetmnnkapbamar
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B «konby 3arpyxann mpem-6ytun [(6-xnop-1-okco-2-{6-[4-(nponan-2-un)-4H-1,2,4-
Tpuason-3-nnjnupuanH-2-un}-2, 3-gurnapo-1H-nnppono[3,4-clnmpnaunH-4-
unnmetun]vetunkapbamar (50 mr, 0,10 mmonb), yesuna kapboHat (98,1 mr, 0,30 mmonk), 2 M
anvetunammH B TI® (0,11 wmn, 0,21 wmmonb), 1,4-anokcan (3 wmn) wun (2-
anyuknorekcundochuHo-2',6'-gumsonponokcun-1,1-6ucenmnn)[2-(2"-ammHo-1,1"-

oudenmn)nannaauna(ll) metaHcynbgoHat (8,4 wmr, 0,01 mmonb). PeakyuMOHHYy CMecb

124



Harpesanu go 100 °C B armocdepe asoTy v jasanu nepemelumBatbCcsl B TeyeHne 16 yacos.
HeounweHHyo cmecb 06beamHanM C APYroM HEOUULLEHHOW napTuen aTon peakyum (210 mr
macwtab). O6beanHEeHHbIN MaTepuan punbTpoBanu U NPombiBanu cmeceto metaHon/OXM (30
M), PunbTpaTt KOHLUEHTPMPOBanuM C NOMyYeHNEM KOPUYHEBOrO TBEPAOro BELUECTBA, KOTOpOoe
ouyujanu € nNOMOLLbIO KONMOHOYHOW xpomatorpadpum (20:1 OXM/meTtaHon) ¢ nonyyvyeHuem
yKasaHHOro B 3aronoBke COeAMHEHMS B BUAE TBEPAOro BellyecTtBa xentoro uyseta (160 wr,
cpeaHuit Boixog 61%). 'H AMP (400 My, CDCl3) & 8,72 (a, J=8,3 'y, 1H), 8,40 (c, 1H), 8,09
(w.c., 1H), 7,98 - 7,90 (m, 1H), 6,89 (c, 1H), 5,81 - 5,41 (m, 1H), 5,14 - 4,90 (m, 2H), 4,49 (c,
2H), 3,16 (c, 6H), 3,02 (c, 3H), 1,72 - 1,62 (m, 6H), 1,46 - 1,29 (m, 9H) m/z (APCI+) ans
(Ca6H34Ng0O3) 507,3 (M+H)+.

Cragus 3: 6-(aumeTunammHo)-4-[(metnnammHo)meTtun]-2-{6-[4-(nponan-2-nn)-4H-1,2 4-

Tpuason-3-nnjnupuanH-2-un}-2, 3-gurnapo-1H-nnppono[3,4-clnmpnaunH-1-oH
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B konby 3arpyxanu mpem-6ytun {[6-(anmetmnammHo)-1-okco-2-{6-[4-(nponan-2-un)-
4H-1,2,4-Tpnason-3-unjnupnaunH-2-un}-2,3-aurugpo-1H-nuppono[3,4-clnupuanH-4-
un]metunimetunkapbamar (43 mr, 0,09 mmone) 1 atunauetat (2 mn). Pactsop oxnaxganu 40
5 °C, n pobasnanu 4 M pactsop HCI B atunauetare (5 mn). PeakynoHHon cmecu gasanu
Harpetbca fo 20 °C n nepemewwmsann B TeyeHue 1 yaca, nocne 4Yero peakymoHHasi CMeCb
npesBpawanacb B cycneHauo. CycneHsmio hunbTpoBanm 1 TBepable BelwlectBa cobupanu ¢
Nony4YeHneM yKasaHHOro B 3arofioBke COeAMHEHUS B BUAE TBEPAOro BELLEeCTBA XKENTOro UseTa
(35 mr, 93%). 'H AMP (400 My, AMCO-ds) & 9,27 (w.c., 2H), 9,20 (c, 1H), 8,66 (a, J=8,3 I'L,
1H), 8,15 (T, J=8,0 'y, 1H), 7,96 (a, J=7,5 'y, 1H), 6,95 (¢, 1H), 5,48 (kBWH., J=6,8 'y, 1H), 5,17
(c, 2H), 4,32 (w. T., J=5,6 'y, 2H), 3,18 (c, 6H), 2,73 (T, J=5,4 'y, 3H), 1,61 (a, J=6,8 'y, 6H).
m/z (APCI+) ansa (C21HsNgO) 429,1 (M+Na)+.

Mpumep 2: 6-(aseTngunH-1-nn)-4-[(meTnnammHo)metunn]-2-{6-[4-(nponan-2-nn)-4H-1,2 4-

Tpuason-3-nnjnupuanH-2-un}-2, 3-gurnapo-1H-nnppono[3,4-clnmpnaunH-1-oH
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Cragna 1. mpem-6ytun {[6-(azeTnamnH-1-un)-1-okco-2-{6-[4-(nponan-2-nn)-4H-1,2,4-
Tpuason-3-nnjnupuanH-2-un}-2, 3-gurngpo-1H-nnppono[3,4-clnmpnaunH-4-
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B «konby 3arpyxann mpem-6ytun [(6-xnop-1-okco-2-{6-[4-(nponan-2-un)-4H-1,2,4-

unjmetunimeTunkapbamar

Tpuason-3-nnjnupuanH-2-un}-2, 3-gurngpo-1H-nnppono[3,4-clnmpnaunH-4-
un)metun]vetunkapbamar (70,0 mr, 0,14 mmonb), asetnauHa rugpoxnopug (39 mr, 0,42
MMOIb), uesma kapboHat (210 wmr, 0,65 wmmonb), (2-agmumknorekcnndocthuHo-2',6'
aumnsonponokcn-1,1-6ucbeHun)[2-(2-amuHo-1,1-6udennn)nanagusa(ll) metaHcynedoHart (11,8
mr, 0,014 mmonb) n 1,4-anokcaH (2,8 mn, 0,05 M). PeakunoHHyto cmecb Harpesanu npu 100 °C
B TedeHne 18 vyacos, nocrne 4ero pobasnsanu ewe asetnauH (39 wmr, 0,42 mmonb) n (2-
anyuknorexkcundochuHo-2',6'-gumsonponokcun-1,1'-6ucenmnn)[2-(2"-ammHo-1,1"-
6udenmn)nannaauna(ll) metaHcynedoHaTt (11,8 mr, 0,014 mmoOnb), U peakyMoHHYIO CMEChb
Harpesanu B TedeHne 24 yacos npu 110 °C. PeakynoHHY CMECb KOHLEHTPUPOBAnNU B Bakyyme
M ouynwanm C nOMOLWbI KOMOHOYHOW xpomatorpadumm (0-10% wmetaHona B 1:1
OXM/etTunayeTaTt) C NOnNy4YeHNMEM Ha3BaHHOIO COeAMHEHUs B Buae novtu 6enoro TBEpaoro
BewecTtBa (45 mr, 62%). m/z (APCI+) ansa (Ca7H34NgO3) 519,95 (M+H)+.

Cragus 2: 6-(asetnamnn-1-un)-4-[(meTunammHo)metumn]-2-{6-[4-(nponan-2-un)-4H-1,2, 4-

Tpuason-3-nnjnupuanH-2-un}-2, 3-gurnapo-1H-nnppono[3,4-clnmpnanH-1-oH
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B konby 3arpyxanu mpem-6ytun {[6-(aseTnaunn-1-mun)-1-okco-2-{6-[4-(nponaH-2-nn)-4H-
1,2,4-Tpnason-3-unjnnupuamnH-2-un}-2, 3-gurngpo-1H-nnppono[3,4-clnupuaunH-4-
un]metunimetunkapbamar (45 wmr, 0,09 mmone) m OXM (3 wmn, 0,03 M). Hdobasnsanu
TpudTopykcycHyto  kmucrioty (0,8 mn, 10 mMmonb), U peakyuoHHOW CMecu gJasBanu

nepemeLuMBaTbCA NPV KOMHATHOW TemrepaTtype B TevyeHune 2 4vacoB. PeakuMoHHy cmecb
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nogseprany aseoTPONHOW MEPEroHke € TONMyonom (2x), M MOJTyYEHHbIN OCTaTOK ouuwanu ¢
nomowybto SFC (HA-Morpholine 60 A 5mkm, konorka 150 x 21,2 mm npu 40°C, anouposanu
rpagueHtTom 12-30% MeOH B CO,, € NMHENHbIM yBENUYEHNEM B Te4eHne 7 MUHYT. [laBneHue,
nogaepxvsaemoe Ha yposHe 120 6ap co CkopoCTbio NOToKa 85 MN/MUH., KOHTponupyemon Yo-
na3nyyeHnem 224 HM) 4aBano ykasaHHoe B 3arorioBke coeauHeHve (17 mr, 48%). 'H SAMP (400
Mly, AMCO-dg) 8,83 - 8,93 (m, 1 H) 8,50 - 8,62 (m, 1 H) 7,97 - 8,08 (m, 1 H) 7,83 - 7,93 (m, 1
H) 6,36 - 6,55 (m, 1 H) 5,51 (a1, J=13,42, 6,68 'y, 1 H), 5,06 - 5,18 (m, 2 H) 3,87 - 3,98 (m, 4 H)
3,66 - 3,81 (m, 2 H) 2,24 - 2,32 (m, 5H) 1,51 (g, J=6,60 'y, 6 H). m/z (APCI+) ana (C,,H,sNgO)
420,0 (M+H)+.

Mpumep 3: 6-[(2R,4R)-2,4-aumetunasetnamnH-1-unj-4-[(metmnammHo)metumn]-2-{6-[4-(nponan-

2-nn)-4H-1,2 4-tprnason-3-mnjnupuannH-2-nn}-2,3-gurngpo-1H-nuppono[3,4-clnmpunamnH-1-ox

(o] | N
o
(R) N~ N /N‘N
N— N N—7
Y® N=

HN
\ Mp.-3

Cragusa 1. mpem-6ytun [(6-[(2R,4R)-2,4-gnmetnnasetnaun-1-unl-1-okco-2-{6-[4-
(nponan-2-un)-4H-1,2,4-tpuason-3-unjnupuanH-2-un}-2, 3-aurngpo-1H-nuppono[3,4-

clnnpnaunn-4-un)metun]metunkapbamar
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B «konby 3arpyxann mpem-6ytun [(6-xnop-1-okco-2-{6-[4-(nponan-2-un)-4H-1,2,4-
Tpuason-3-nnjnupuanH-2-un}-2, 3-gurngpo-1H-nnppono[3,4-clnmpnaunH-4-
un)metun]uetunkapbamar (100 wmr, 0,20 wmmonb), (2R,4R)-2,4-gumeTtunasetugmHa
rmapoxnopug (45,6 mr, 0,40 mmonb) n 1,4-gnokcad (4 mn, 0,05 M). Llesns kapboHat (196 wr,
0,60 mmonb) pgobaensinm ¢ nocneaywowmm gobasneHnem (2-guguknorekcnndocmHo-2',6'-
aumsonponokcn-1,1-6ucbeHun)[2-(2-amunHo-1,1-6udenun)nannaguna(ll) MeTaHCynbgoHaTa
(16,8 mr, 0,02 mmonb). PeakuynoHHy0 cmecb HarpeBanu B TeyeHune 16 yacos npu 100 °C B
aTmocepe asorta. Cmech pasbasnanu atunauertatom (50 mMn) 1M NPOMbIBANU HacCbIWEHHbIM

conesbliM pactBopoM (3 x 30 mn). OpraHuyeckun cnov cywmnu Hag 6e3BofHbIM HaTpus
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cynbdaTtom, ounbTPOBanNu N KOHLUEHTPUPOBanu B Bakyyme C NOMyYeHWEM OCTaTka, KOTOPbIN
oynwanu ¢ nomoLbio npenapartusHon TCX (cunukarens, 1:4 neTponenHsin adup/sTunagerar,
ABaXAbl) C MOMyYeHMEM YKa3aHHOro B 3arofioBke COeAMHEHWs B BuUAe He coscem 6ernoro
TBEpAoro Bewectsa (40 mr, 36%). TLC R, = 0,3 (EtOAc Yd-usyanusaums). 'H AMP (400 MTy,
OMCO-ds) 8 8,95 (c, 1H), 8,60 (a, J=8,31 'y, 1H), 8,05-8,15 (m, 1H), 7,88-7,97 (m, 1H), 6,53 (c,
1H), 5,51 (w.c., 1H), 5,06 (w.Aa.,J=19,32 'y, 2H), 4,32-4,53 (m, 4H), 3,57 (c, 1H), 2,94 (c, 3H),
2,08 (w. 1., J=6,36 'y, 2H), 1,56-1,70 (m, 6H), 1,37 (w.c., 11H), 1,09-1,28 (m, 6H) .m/z gnsa
(CaeH3sNsO3) 569,4 (M+Na)+.
Cragus 2: 6-[(2R,4R)-2,4-aumeTunasetnguH- 1-mnl-4-[(metunammHo) metun]-2-{6-[4-

(nponan-2-nn)-4H-1,2,4-tpunason-3-unjnupuann-2-mn}-2, 3-aurngpo-1H-nuppono[3,4-

clnnupuanH-1-oH
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B konby 3arpyxanu mpem-6ytun [(6-[(2R,4R)-2,4-pumeTunasetngnH-1-mnl-1-okco-2-{6-
[4-(nponaH-2-un)-4H-1,2,4-Tpuason-3-unjnupuanH-2-mn}-2, 3-aurngpo- 1H-nnppono[3,4-
clnnpnaunn-4-un)metun]metunkapbamar (40 mr, 0,07 mmonb) n XM (3 mn, 0,02) n oxnaxxaanm
40 Hwke 10 °C. TpudTopykcycHyto kucnoty (0,06 mn, 0,73 mmonb) Ao6aBnanu no Kkannsm, u u
peakuMoHHOW CMeCW AaBanu HarpeTbCs A0 KOMHaTHOM Temnepartypbl. [locne 2 vacos
nepemMeLLnBaHnsa peakuMoHHY0 cmecb aobasnsnu k neasHon soae (20 mn). JobGasnsnu
TBEPAbIN BukapboHaT HaTpusa 4O TEX MOop, Noka pacTtBop He gocturan pH = 9. BoaHbin cnown
akctparmposarim OXM (3 x 20 mn). OGbeAWHEHHbIN OpraHUYecKkM Crnowv CyLmnn Hag
cynbcaTtomMm HaTpus, OUNbTPOBaNU U KOHLUEHTpUpoBanu B Bakyyme. [ONy4YeHHbI OCTaToK
ounwann ¢ nomowybto xpomarorpadum (0-10% metanon B JXM) ¢ nony4yeHnem ykasaHHOro B
3aronoBke COEAMHEHUS B BUAE KeNTOro Teepaoro selyectsa (20 mr, 61%). 'H AMP (400 MIy,
OMCO-ds) 6 8,83 - 8,93 (m, 1 H) 8,50 - 862 (m, 1 H) 7,97 - 8,08 (m, 1 H) 7,83 - 7,93 (m, 1 H)
6,36 - 6,55 (m, 1 H) 5,51(aT, J=13,42, 6,68 'y, 1 H) 5,06 - 5,18 (m, 2 H) 3,87 - 3,98 (m, 4 H)
3,66 - 3,81 (m, 2 H) 2,24 - 2,32 (m, 6 H) 1,51 (g, J=6,60 'y, 6 H). m/z (APCI+) ana (Cz4H3oNsO)
447 2 (M+H)+.

Mpumep 4: 6-(anatunamuHo)-4-[(meTunammHo)meTun]-2-{6-[4-(nponaH-2-un)-4H-1,2,4-

Tpuason-3-nnjnupuanH-2-un}-2, 3-gurnapo-1H-nnppono[3,4-clnmpnaunH-1-oH
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Cragusa 1. mpem-6ytun {[6-(anaTnnammHo)-1-okco-2-{6-[4-(nponaH-2-un)-4H-1,2,4-
Tpuason-3-nnjnupuanH-2-un}-2, 3-gurnapo-1H-nnppono[3,4-clnnpnanH-4-

un]metunimeTunkapbamar

B «konby 3arpyxann mpem-6ytun [(6-xnop-1-okco-2-{6-[4-(nponan-2-un)-4H-1,2,4-
Tpuason-3-nnjnupuanH-2-un}-2, 3-gurnapo-1H-nnppono[3,4-clnmpnaunH-4-
un)metunlmetunkapbamar (100 mr, 0,20 mmonb), anatunammH (0,04 mn, 0,40 mmoneb), Lyesuns
kapboHat (229 wmr, 0,70 mmonb) wn 1,4-guokcadH (4 wmn, 0,05 M). [Nobasnsnn (2-
aunymknorekcundochuHo-2',6'-gumsonponokcun-1,1'-6ucenmnn)[2-(2"-ammHo-1,1"-
6udbennn)nannagua(ll) metaHcynbgoHat (16,8 mr, 0,02 mMmonb). PeakumoHHYK CMecChb
Aerasysanu rasonogmbHum asotom (Tpu pasu) n Harpesanu B TedeHne 16 yacos npu 100 °C,
Nno 3aBepLUeHHo skoi  gobasnanu aumatunammd (0,04 wmn, 0,40 wmmonb) wu  (2-
anyuknorekcundocduHo-2',6'-gumsonponokcu-1,1'-6udeHmnn)[2-(2"-ammHo-1,1"-
ouderHmn)nannagua(ll) metancynbdoHat (16,8 mr, 0,02 mmonb). PeakyuoHHYK CcMecb
Aerasmposanu razoobpasHbiM a3oToMm (Tpu pasa) n Harpesanu B TedeHne 16 yacos npu 100 °C.
Cmecb pobasnsanu k Boge (15 mn) wm akcTtparmposanu atunagetatom (2 x 10 wmn).
ObbeanHeHHbIE OpraHnyeckue Crnou NpoMbIBaNM HacbiLWEHHbIM CONeBbIM pacTBopom (15 mn),
CYLLUIN Haj cynbdatom HaTpus, PunbTPoBann N KOHLEHTPUPOBANV B BakyymMe C Nony4YeHnem
HEeOUNLLEHHOE coeauHeHne B Buge xenton cmonbl (100 mr). HeoumweHHbIn matepuan
ounanum ¢ nomowplo npenapatmeHon TCX (20:1 atunadgetat/metaHon, Rf = 0,5 B
aTunayetare, Y®-sBusyanusauug) C NONyYEHWEM >KOMTOro TBepaoro Bewjectsa (60 wr).
CoegunHeHne  JOMNOMHWTENbHO  ouuwanu C  nomowplo npenapatmsHon BIOXKX ¢
ncnone3sosaHnem sogbl (0,04% NH;H,O + 10 MM NH,HCO,) B kauecTBe nogsmkHOW haskl Ha
konoHke Waters Xbridge Prep PBD C18 150*30 10 mkm. TO gaBano ykasaHHOE B 3arorioBke

coeauHeHne B BUAE XEenToro Teepaoro selyectsa (40 mr, 37%). 'H AMP (400 MI'y, CDCls) &
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8,74 (g, J=7,8 'y, 1H), 8,42 (c, 1H), 8,15 - 8,06 (m, 1H), 7,98 - 7,93 (m, 1H), 6,85 (c, 1H), 5,78 -
5,45 (m, 1H), 5,09 (w.c., 2H), 4,48 (c, 2H), 3,60 (kB., J=7,1 'y, 4H), 3,08 - 3,02 (m, 3H), 1,74 -
1,66 (m, 6H), 1,46 - 1,30 (m, 9H), 1,23 (T, J=7,0 'y, 6H). m/z (APCI+) ans (CzsHzsNsO3) 535,4
(M+H)+.

Cragusa 2: 6-(anaTunamuHo)-4-[(MmeTunamumHo) metun]-2-{6-[4-(nponan-2-nn)-4H-1,2,4-

Tprason-3-unnpuanH-2-un}-2, 3-aurnapo-1H-nuppono[3,4-clnmpmnanH-1-oH
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B konby sarpyxxann mpem-6ytun {[6-(gnatunammHo)-1-okco-2-{6-[4-(nponan-2-nn)-4H-
1,2,4-Tpnason-3-unjnnupuamnH-2-un}-2,3-gurngpo-1H-nnppono[3,4-clnupuanH-4-
un]metunimetunkapbamar (40 mr, 0,075 mmone) u atunauetat (5 mn, 0,02 M) 1 oxnaxganu 5o
0 °C. Mo kannam gobasnsanu pacteop 4 M conaHon kucnoTbl B 3Tunayetare (5 mn, 20 mmonb).
PactBopy AaBanu HarpetbCs A0 KOMHATHOW TemnepaTypbl U NepemMelumBany B TeyeHue 1
yaca. [lo6asnsanun metaHon (3 M), U peakynoHHyYO CMEeCh nepemMeLurBany B TedeHme 1 yaca, n
CMECb KOHLEHTpUpOBanu B Bakyyme. [1ony4YeHHbIN OCTaToK NMounusnposanu B Te4eHne 16
4YacoB C MOMYYEHVMEM YKa3aHHOTO B 3arofioBKE COEAWHEHUS B BWAE KEMTOrO TBEPAOro
BeljecTsa (28 mr, 79%). 'H AMP (400 My, AMCO-ds) & 9,76 (w.c., 1H), 9,60 (w.c., 2H), 8,69
(w.g., J=8,2 'y, 1H), 8,18 (w. 1., J=7,6 'y, 1H), 7,98 (w.a., J=7,2 'y, 1H), 6,85 (c, 1H), 5,65 -
5,48 (m, 1H), 5,22 (w.c., 2H), 4,25 (w.c., 2H), 3,63 (w.4., J=6,6 'y, 4H), 2,77 - 2,58 (m, 3H),
1,65 (w.a., J=6,1 'y, 6H), 1,15 (w. 1., J=6,5 'y, 6H)].m/z (APCI+) ana (CxH3oNsO) 435,3
(M+H)+.

Mpumep 5: B-ymknonponun-4-[(metnnammHo)meTun]-2-{6-[4-(nponaH-2-un)-4H-1,2,4-tTpnason-

3-unjnnpnanH-2-un}-2, 3-aurngpo-1H-nnppono[3,4-clnupnuanH-1-oH
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Cragusa 1. mpem-6yTtun [(6-yuknonponun-1-okco-2-{6-[4-(nponaH-2-un)-4H-1,2,4-
Tpuason-3-nnjnupuanH-2-un}-2, 3-gurngpo-1H-nnppono[3,4-clnmpnaunH-4-

unn)metunjmeTunkapbamar
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B «konby 3arpyxann mpem-6ytun [(6-xnop-1-okco-2-{6-[4-(nponan-2-un)-4H-1,2,4-
Tpuason-3-nnjnupuanH-2-un}-2, 3-gurnapo-1H-nnppono[3,4-clnnpnaunH-4-
un)metunmetunkapbamar (100 mr, 0,20 mmonsb), kanua yuknonponuntpudTopbopar (59,4 wr,
0,40 mmonb), nannagus ayetart (9,0 mr, 0,04 mmoneb), an(1-agamantnn)-H-6ytundgocduH (21,6
mr, 0,06 mmonb), uesusa kapboHat (196 mr, 0,60 mmonb), Bogy (0,25 mn) n Tonyon (2,5 mn, 0,08
M). PeakynoHHyto cmecb HarpeBanu B TeyeHume 20 vacos npu 110 °C, nocne 4ero
peakUnoHHyYI0 cmechb pasbasnsanu stunadetatom (50 mn). PacTBop NpoMbiBany HacbILEHHbIM
conesbiM pactBopoMm (3 x 30 mn), cywunun Hag cynbdarom Hatpusa, qunbTpoBanu u
KOHLeHTpupoBanu. Nony4YeHHbIN OCTaToK ounLLany ¢ NOMOLLbIO KOSTOHOYHOW Xpomatorpadum
(0-5% metaHon B AXM) C nonyyYyeHMEM ykasaHHOro B 3arofiloBke COeAUHEHNS B BUAE HE COBCEM
6enoro Teepgoro sewjectsa (80 mr, 79%). 1H AMP (400 My, AMCO-dg) © 8,95 (c, 1H), 8,62
(a, J=7,95 Iy, 1H), 8,12 (1, J=8,07 'y, 1H), 7,95 (4, J=7,46 'y, 1H), 7,67 (c, 1H), 5,50 (w.c.,
1H), 5,20(w.c., 2H), 4,55 (c, 2H), 2,90 (c, 3H), 2,26-2,35 (m, 1H), 1,58 (w.c., 6H), 1,18-1,45 (m,
9H), 0,93-1,05 (m, 4H)).m/z (APCI+) ans (C,7H33N7O3) 404,2 (M+H)+.

Cragus 2: 6-umknonponun-4-[(metnnammHo)meTtun]-2-{6-[4-(nponan-2-nn)-4H-1,2 4-

Tpuason-3-nnjnupuanH-2-un}-2, 3-gurnapo-1H-nnppono[3,4-clnmpnanH-1-oH

B konby 3arpyxann mpem-6ytun [(6-ymknonponun-1-okco-2-{6-[4-(nponan-2-un)-4H-
1,2,4-Tpnason-3-unjnnupuamnH-2-un}-2, 3-gurngpo-1H-nnppono[3,4-clnupuanH-4-
un)metun]metunkapbamar (80 mr, 0,16 mmonb) n AXM (3 mn, 0,5 M). Pactsop oxnaxaanu 40
Hwke 10 °C n TPO (0,12 mn, 1,6 mmonb) gobasnanu no kannam. ). PeakynoHHoW cmecu
AaBann HarpetbCs A0 KOMHaTHOW TemnepaTtypbl M NepemMeluvBany B Te4YeHue 2 4acos.
PacTteop pasbasnsanun neasiHon sogon (20 mn), n gobasnsanu teepabin bukapboHart HaTpus 40

TEX Mop, Noka BOAHbLIM cnon He gocturan ~ pH 9. Cnou pasgenanu M BOAHbIA CrOU
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akctparuposanmu DCM/OXM (3 x 20 mn). OB6beaUHEHHbIN OPraHNYeckuin Crown npomMblBanv
pacconom, cyLumnm Hag 6e3BoaHbIM CyrnbdaTtom HaTpus, PUNbLTPOBaNM N KOHLEHTPUpOBanu B
BaKyyme, nonyyasi HeOYULLEHHbIW OCTaToK. 3TOT MaTepman ovmany ¢ NOMOLLbIO KOFTOHOYHOW
xpomaTtorpacdum (0-10% metanon B XM) ¢ nonyyYeHnem ykasaHHOro B 3aronoBke CoOegNHEHUNA
B BUAE He coBcem Genoro Teepaoro sewectsa (30 mr, 47%). 'H AMP (400 My, AMCO-ds) &
8,96 (c, 1H), 8,63 (4, J=8,31 Iy, 1H), 8,11 (1, J=8,01 'y, 1H), 7,94-8,00 (m, 1H), 7,60 (c, 1H),
5,58 (kBuH., J=6,76 'y, 1H), 5,28 (c, 2H), 3,93 (c, 2H), 2,35 (c, 3H), 2,25-2,32 (m, 1H), 1,59 (a4,
J=6,72 'y, 6H), 0,97-1,04 (m, 4H). m/z (APCI+) gna (C,,HsN,0) 404,2 (M+H)+.

Mpumep 6: 4-[(MeTunammnHo)meTun]-6-[meTmn(nponaH-2-mn)ammHol-2-{6-[4-(nponanH-2-nn)-4H-

1,2,4-Tpnason-3-unjnnupuamnH-2-un}-2, 3-gurngpo-1H-nnppono[3,4-clnupuanH-1-oH
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Cragusa 1. mpem-6ytun metun[(6-[meTun(nponax-2-nn)amumHol-1-okco-2-{6-[4-(nponax-
2-nn)-4H-1,2 4-tpnason-3-mninupuannH-2-un}-2, 3-gurnapo-1H-nuppono[3,4-clnmpunamnH-4-

unn)metunjkapbamar
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B «konby 3arpyxann mpem-6ytun [(6-xnop-1-okco-2-{6-[4-(nponan-2-un)-4H-1,2,4-
Tpuason-3-nnjnupuanH-2-un}-2, 3-gurnapo-1H-nnppono[3,4-clnmpnaunH-4-
un)metunuvetunkapbamar (96 mr, 0,19 mmonb), N-metunusonponunammH (0,1 mn, 0,96
MMOIb), uesna kapboHat (188 wr, 0,58 wmmonb), (2-agmumknorekcnndocthunHo-2',6'
aumnsonponokcn-1,1-6ucbeHun)[2-(2-amuHo-1,1-6udennn)nannagua(ll) metaHcynodoHat (16
mr, 0,019 mmonb), n 1,4-gauokcaH (3,9 mn). PeakUMOHHYO CMeCb HarpeBanu B TeyeHune 18
yacos npu 100 °C. Cmecb oxnaxaanu A0 KOMHATHOW Temnepartypbl U punbTpoBann yepes
crnon yermta® u npombieanu 10% metaHonom B JAXM. ®uUnbTpaT KOHLEHTPUPOBANK B Bakyyme,
W MOMyYeHHbIW B pe3ynbTarte marepuan ouvwannm C WUCMNOoMNb30BaHMEM KONMOHOYHOW

xpomaTtorpacdmm (0-10% wmetadon B 1:1 OXM/atunayertar) C MONy4YEeHMEM YKa3aHHOro B
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3aronoeke coefuHeHus B Buge 6enoro teepaoro sewectsa (60 mr, 58%). m/z (APCI+) ans
(ngHsgNgOs) 535,3 (M+H)+

Cragna 2. 4-[(meTunamunHo)meTun]-6-[meTun(nponaH-2-un)ammHol-2-{6-[4-(nponax-2-

un)-4H-1,2 4-tpnason-3-unjnupuamnH-2-nn}-2, 3-anrng po- 1H-nuppono[3,4-clnupuamH-1-oH
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B konBy 3arpyxann mpem-6ytun metun[(6-[meTnn(nponan-2-mn)ammHo]-1-okco-2-{6-[4-
(nponan-2-nn)-4H-1,2,4-tpuason-3-nnjnupuanH-2-un}-2, 3-aurngpo-1H-nuppono[3,4-
clnnpnaunn-4-un)metun]kapbamart (60 mr, 0,11 mmone) n XM (6 mn). [Jobasnanu 4 H. pacTsop
rmgpoxnopuga B 1,4-gnokcaHe (2 mn, 8,0 mMMmonb), W pacTBoOpy Aasanu BO3MOXHOCTb
nepemMeluMBaTbCsl MPU KOMHATHOW Temnepatype B TeueHMe 1 vaca. PactBop 4actuuyHo
KOHLUEHTPUpOBaNu B BakyymMe, a 3aTem nojBeprann aseoTPONHOW NEPEroHke ¢ TONyornom (2x).
MNMonyyeHHbIn marepuan ounwanu ¢ ncnonb3osaHmem SFC (DCPak SFC-B 150 x 21,2 mm,
konoHka 5 mkm npu 40 °C, anonposanu rpagmeHtom 15-35% meTtaHona B yrnekucrnom rase ¢
NOCTENEHHbIM YBEMNYEHNEM B TEYEHNE 7 MUHYT, AaBNEHNE Nnogaepxusann Ha yposHe 120 6ap
CO CKOPOCTbIO NoTOKa 85 MN/MWUH.) C NOMyYEHNEM YKa3aHHOro B 3arosfioBKe COeAUHEHUS B BUAE
TBEepaoro sewjecrea (28,9 mr, 59%). 1H AMP (400 MI'y, AMCO-ds) d 8,95 (c, 1 H) 8,63 (a,
J=7,95Tuy, 1 H) 8,10 (1, J=8,01 'y, 1 H) 7,95 (n, J=7,21 'y, 1 H) 6,81 (c, 1 H) 5,54(aT, J=13,36,
6,71y, 1 H) 5,15 (c, 2 H) 4,89 - 5,05 (m, 1 H) 3,98 (¢, 2 H) 2,89 (c, 3 H) 2,48 (c, 3 H) 1,59 (4,
J=6,72 'y, 6 H) 1,16 (g, J=6,72 'y, 6H).m/z (APCI+) ans (CH3oNsO) 435,0 (M+H)+.

Mpumep 7: 4-[(meTunamuHo)meTunn]-6-(1-metunumknonponun)-2-{6-[4-(nponan-2-nn)-4H-1,2,4-

Tpuason-3-nnjnupuanH-2-un}-2, 3-gurnapo-1H-nnppono[3,4-clnmpnaunH-1-oH
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Cragus 1. 4-[(meTunamuHo)meTun]-6-(1-meTunymknonponun)-2-{6-[4-(nponan-2-un)-4H-

1,2,4-Tpnason-3-unjnnupuanH-2-un}-2, 3-gurng po-1H-nnppono[3,4-clnupuaunH-1-oH

133



) | N
N N/ /N‘N
7\ N—7
=
HN
\

B «konby 3arpyxann mpem-6ytun [(6-xnop-1-okco-2-{6-[4-(nponan-2-un)-4H-1,2,4-
Tpuason-3-nnjnupuanH-2-un}-2, 3-gurnapo-1H-nnppono[3,4-clnmpnanH-4-
un)metunuvetunkapdamar (88 mr, 0,18 mmone), 4,4,5,5-TeTpameTnn-2-(1-mMeTUNUMKNonponun)-
1,3,2-gnokcaboponan (43 wmr, 0,26 mmonb), nannaaua auetat (7,9 mr, 0,035 mmonb), au(1-
agamanTun)-n-6ytundocduH (19 mr, 0,053 mmonb), uesus kapboHat (172 mr, 0,53 mmonb),
Tonyon (4 mn) u Bogy (0,4 mn). Cmecb gerasnposanu asoToM B TE€YEHUE 8 MUHYT, MOTOM
Harpesanu B TeyeHne 4 yacos npu 110 °C. PeakynoHHYIO cMeCb (bunbTpoBanu 4epes Criou
yenuta® N KOHUEHTPUPOBanM B Bakyyme. [OMyyeHHbI B pesynbTaTe mMaTtepuan ouuLani c
NCnonb30BaHNEM KONTOHOYHOM xpomaTorpachum (0-80% aTunageTtar B rentaHe) ¢ NonyyYeHnem
CBETIO-KENTOro TBEPAOro Bewectsa (96 Mr), KOTOpoe HEenoCpeACTBEHHO UCMNONb3OBann Ha
cneaywwen ctagun. B konby sarpyxanu BuaeneHHoe Teepaoe sewectso, XM (2 mn), un
TpudTopykcycHyto  kucnoty (0,4 wmn). PeakyuoHHOW CMecn pjgasanuM  BO3MOXHOCTb
nepemMeLuMBaTbCsl MPU KOMHaTHOM Temnepatype B TeueHne 2 yacoB. CMeCb KOHLEHTpUpoBanm
n ouynwanm ¢ ucnons3osaHnem obpatileHHo-pasoson BOXKX (5-100% nopswkHaa dasa B B
noasmxkHon case A, nogsmxHaa dasa A: 0,05% TPO B Boge (06./06.), nogsmkHas asa B:
0,05% T®O B auyetoHuTpune (06./06.), konoHka Waters Sunfire C18 19x100, 5 mkm, CkOpoCTb
notoka: 25 Mn/MuH.) C NONy4YEHUWEM YKasaHHOro B 3arofioBKE COEAMHEHUS B BUAE TBEPAOro
BeljecTBa (94 mr, 90% 3a 2 cragui). 'H AMP (600 MI'y, AMCO-ds) & 8,95 (c, 1 H) 8,63 (a,
J=8,44 Ty, 1 H) 8,14 (1, J=7,98 Ty, 1 H) 7,95 (g, J=7,70 Ty, 1 H) 7,71 (c, 1 H) 5,43 (kBWH.,
J=6,60Ty, 1H)523(c,2H)448(c,2H) 2,77 (c,3H) 1,57-1,62(m, 9 H) 1,42 -1,47 (m, 2 H)
0,92 - 0,97 (m, 2 H). m/z (APCI+) ans (CxH27N;O) 418,2 (M+H)+.

Mpumep 8: 6-[(2R,5R)-2,5-gumetnnnuponnanHmn-1-mnl-4-[(metunamumHo)metun]-2-{6-[4-
(nponan-2-nn)-4H-1,2,4-tpunason-3-nnjnupuann-2-nn}-2, 3-aurngpo-1H-nuppono[3,4-

clnnupuanH-1-oH
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Cragna 1. mpem-6ytnn [(6-[(2R,5R)-2,5-anmeTnnnmponuanHun-1-unj-1-okco-2-{6-[4-
(nponan-2-un)-4H-1,2,4-tpuason-3-nnjnupuanH-2-mn}-2, 3-aurngpo-1H-nuppono[3,4-

clnmpnaunn-4-un)metunmetunkapbamar
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B «konby 3arpyxann mpem-6ytun [(6-xnop-1-okco-2-{6-[4-(nponan-2-un)-4H-1,2,4-
Tpuason-3-nnjnupuanH-2-un}-2, 3-gurngpo-1H-nnppono[3,4-clnmpnaunH-4-
un)metnnlmetunkapbamar (100 mr, 0,20 mmone), (2R,5R)-2,5-gumetnnnmponuand HCI conb
(55 wmr, 0,40 mmonb), uesust kapboHat (196 wmr, 0,60 mmonb), 1,4-guokcan (3 mn) n (2-
anyuknorexkcundochuHo-2',6'-gumsonponokcun-1,1-6ucenmnn)[2-(2"-ammHo-1,1"-
6udenmn)nannaguna(ll) metaHcynedoHaT (17 wmr, 0,02 mmonb). ATMocepy 3ameHsnu Ha
rasoobpasHbiv a30T, U peakUMOHHYIO CMeCh Harpesanu B TeueHune 40 yacos npu 100 °C. Cmecb
oxnaxganu 40 KOMHaTHOM TemnepaTypbl U pasbasnanu OXM (50 mn). PactBop npombiBanu
HacCbIWEHHbIM coneBbiM pacTeopom (30 mn), cywmnn Hag 06e3BOAHbIM HaTpus CynbdaTom,
dunbTPOBaNN M KOHLUEHTPUPOBANN C NONYYEHUEM >XOBTOW CMOfbl. HeounLeHHbIN MaTepuan
oynyanm ¢ nomowbio npenapatmeHon TCX (1:4 neTponewHbln 3adup/aTvnayerar) c
NMOny4YeHWeM YyKasaHHOro B 3arorioBke COEAVMHEHWS B BUAE CBETNO-3€MEeHOro TBEpAoro
Bewectsa (10 mr, 9 'H AMP (400 My, CDCls) & 8,73 (a, J=8,2 'y, 1H), 8,43 (c, 1H), 8,11
(w.c., 1H), 8,00 - 7,90 (m, 1H), 6,76 (c, 1H), 5,82 - 5,47 (m, 1H), 5,15 -4,93 (m, 2H), 4,63 - 4,40
(m, 2H), 3,05 (w.c., 3H), 2,30 (w.c., 2H), 1,73 - 1,66 (m, 8H), 1,45 - 1,30 (m, 11H), 1,21 (g, J=6,1
My, 6H). m/z (APCI+) ans (CaoH4oNgO3) 561,4 (M+H)+.

Cragus 2: 6-[(2R,5R)-2,5-gumeTtunnuponnguninn-1-mnl-4-[(metunammHo)metun]-2-{6-[4-

(nponan-2-nn)-4H-1,2,4-tprnason-3-nnjnupuann-2-nn}-2, 3-aurngpo-1H-nuppono[3,4-

3L L
= N
N~ N =N
(R) N
R N= \(
HN
\

B konby sarpyxanu mpem-6ytun [(6-[(2R,5R)-2,5-aumetunnmponngnHun-1-mnj-1-okco-

clnupuanH-1-oH

2-{6-[4-(nponaH-2-un)-4H-1,2,4-Tpnason-3-uninupugnH-2-un}-2, 3-gurnapo-1H-nnppono[3,4-
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clnnpnaunn-4-un)metun]metunkapdamar (10 mr, 0,018 mmone) n OXM (3 mn) n oxnaxganu go 0
°C. TpudTopykcycHyto kucnoty (0,2 mn) gobasnsanu no kannam. PacTBopy Jasanu HarpeTbcs
40 25 °C n nepemewumnsanu B TedeHme 3 yacos. Cmech pasbasnanu neasaHon sogoun (10 mn), u
pH peryniosanu go pH = 9, pobasnsaa TBepabiv kapboHaT HaTpua. Crnou pasgensnu, BOAHbIV
cnon akctparuposanu OXM (3 x 20 mn). O6beAUHEHHbIM OpPraHNYeckUn Crnown nNpombiBanu
HaCbILLEHHbIM COneBbIM pacTBopoM (2 x 30 mn), cywmnun Hag 6e3BoAHbIM HATpUst CynbdaTom,
hunbTpOBaNN N KOHLUEHTPUPOBANM C NOMy4YeHMEM YKa3aHHOro B 3arofioBkE COeAMHEHUS B BUAE
XenToro TBEpAOro Beljectsa (8 mr, 97%). 'H AMP (400 My, AMCO-ds) d 8,96 (c, 1H), 8,62
(@, J=7,9 Ty, 1H), 8,14 - 8,06 (m, 1H), 7,95 (g, J=7,1 'y, 1H), 6,64 (c, 1H), 5,55 (14, J=6,7, 13,3
My,1H), 5,21 - 5,08 (m, 2H), 4,27 (w.c., 1H), 3,95 - 3,85 (m, 2H), 2,43 (c, 3H), 2,23 (w.c., 2H),
1,65 (w.a., J=5,5 Iy, 2H), 1,58 (a, J=6,7 'y, 6H), 1,36 - 1,28 (m,2H), 1,17 - 1,07 (m, 6H). m/z
(APCI+) ansa (CusH3oNgO) 483,3 (M+Na)+.

Mpumep 9: 6-(anatunammHo)-2-[6-(4-atun-4H-1,2,4-tpnason-3-un)nupunamnH-2-unj-4-

[(meTnnammnHo)meTnn]-2,3-aurngpo-1H-nuppono[3,4-clnupuanH-1-ox
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Cragusa 1. 2-6pom-6-(4-atnn-4H-1,2,4-tpnason-3-un)nupunanH

| X
P
Br” N Ny
(N\//
B Konoby 3arpy»xanm N'-[(6-6pomnupuanH-2-nn)kapdonmn]-N, -

anmetunrungpasoHopopmammg (2,0 r, 7,4 mmons), atunamud (0,5 mn, 333 wmr, 7,4 mMmonb),
YKCYCHY0 kncrnoty (3 mn) u agetonutpun (15 mn, 0,5 M). Pacteop HarpeBanu B TedeHue 16
yacos npu 95 °C. PeakynmoHHyto cmecb pasbasnanu atunayetatom (10 mn) v sogown (10 mn).
Teepaun kanus kapboHat gobasnanu 4o TEX nop, noka pH BogHoro cnosi He gocTturan ~ pH 8.
Cnowu pasgensanu n BOAHbIN cnoun akcTparmposanuy atunagetarom (3 x 30 mn). O6begnHEHHbI
OpraHN4ecKun Crou MPOMbIBaNM HaCbILWEHHbIM COneBbiM pacteopom (30 mn), Cywumnm Hag
HaTpusa cynbdaTtom, punbTpoBanu 1 KOHLEHTPUPOBAanM C NOMYyYEHNEM HEOUULLIEHOrO NPOAYKTa
(1,8 1) B BMAE XKENTOrO TBEPAOro BewecTsa. HeounweHHbln martepuan pasbasnsnu
atunayetarom (0,3 mn) 1 neptonenHeim acmpom (3 mn), nepemMelInBani B TEYEHNE 5 MUHYT U
dunbTpoBanu. JTO AaBano ykasaHHOe B 3aronoBke coejuHeHue B Buae GneaHo-XenToro
TBepaoro sewectsa (1. 5r, 80%). 'H AMP (400 My, CDCl,) 8,32 (a, J=7,8 'y, 1H), 8,24 (c,
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1H), 7,70 (1, J=7,8 'y, 1H), 7,54 (a, J=7,8 'y, 1H), 4,59 (ks., J=7,3 'y, 2H), 1,52 (1, J=7,2 I'4,
3H). m/z (APCI+) ana (CeHgBrNy), 252,7 (M+H)+.
Cragusa 2. mpem-6yTtun ({6-xnop-2-[6-(4-atun-4H-1,2,4-tpnason-3-un)nnpuamnH-2-unj-1-

oKCOo-2,3-aurnapo-1H-nnppono[3,4-clnupnamnH-4-nnimetun)metunkapbamar
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B «konbBy sarpyxann mpem-6ytun ((6-xnop-1-okco-2,3-gurngpo-1H-nnpponol[3,4-
clnnpnaunn-4-un)metun)(metun)kapbamar (100 mr, 0,32 mmone), 2-6pom-6-(4-atun-4H-1,2,4-
Tprnason-3-un)nupuauH (97,4 mr, 0,39 mmons), noang meaun (15,3 mr, 0,08 mmonk), kapboHaT
kanua (97,5 wmr, 0,71 mmone) n auetoHutpun (5 mn, 0,06 M). Pactsop 6apboTtuposanu
razoobpasHbiM a30TOM B TE€YEHME 5 MUHYT, rEPMETUYHO 3aKpblBanu M Harpesanun B TEYEHUE
1,5 vacoB npu 120 °C. PeakuuwoOHHYKO CMeCb Oxnapanu A0 KOMHarHOW Temnepartypbl U
pasbasnanm OXM (100 mn). PacTBop npomMbiBann HacbILWEHHbIM COneBbiM pactsopom (20 mn),
cywvnn Hap 6e3BogHbIM HaTpus  cynbdartom, UNbTPOBaNM U KOHUEHTpUpoOBanmn ¢
nonyyeHmem xoston cmonbl (200 mr). HeouuweHHoe BeLecTBO ouuanu € MOMOLLbLHO
KOMOHOYHOW C MONyYEHMEM YKa3aHHOro B 3arofioBke COeauHeHus B Buae 6enoro TBepaoro
BELLeCTBa Nony4eHneM Ha3BaHHOro coeanHeHns B Buge 6enoro tBepaoro sewectasa (120 wr,
77%). "H AMP (400 My, CDCl,) 6 8,69 (4, J=8,5 'y, 1H), 8,28 (c, 1H), 8,17 (w.4., J=6,8 I'y,
1H), 7,97 (1, J=8,0 'y, 1H), 7,79 (c, 1H), 5,24 (w.c., 2H), 4,72 (w.c., 2H), 4,68 - 4,63 (m, 2H),
2,98 (¢, 3H), 1,47 - 1,28 (m, 12H). m/z (APCI+) ansa (C,3H26CIN;O) 484,1 (M+H)+.

Cragusa 3. mpem-6ytun ({6-(anatnnammnHo)-2-[6-(4-atun-4H-1,2,4-tpnason-3-

nn)nupnaunH-2-unj-1-okco-2,3-gurngpo-1H-nnppono[3,4-clnupnannH-4-
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unimetmn)metTunkapbamar
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B konby 3arpyxanu mpem-6ytun  ({6-xnop-2-[6-(4-3tvn-4H-1,2,4-tpnason-3-
nnnMpnaunH-2-unj-1-okco-2,3-gurngpo-1H-nnppono[3,4-clnupnanH-4-
unimetmn)metunkapbamar (120 mr, 0,25 mmonb), uesus kapboHat (242 wmr, 0,74 mMmonb),
anatmnammH (0,05 mn, 0,52 mmonb) u 1,4-amnokcaH (4 mn, 0,06 M). Hobasnanu (2-
anymknorekcundochuHo-2',6'-gumsonponokcun-1,1'-6ucenmnn)[2-(2"-ammHo-1,1"-
B6udbennn)nannagua(ll) metancynbdoHat (20,7 mr, 0,025 mMmonb), U pPeakUMOHHYIO CMECH
HarpeBann B TeyeHne 16 uvacos npu 100 °C B aTmocdepe asoTa. PeakymOHHYKO cmMecCb
pasbasnanu atunadetatom (50 mn) 1 NpomMbIBanu HacbIWEHHbIM conesBbiM pactsopom (3 x 30
Mn). OpraHnNYecknin CNon CyLnMnun Hag cynbdaTom HaTpusi, PUNbLTPOBANN U KOHLEHTpUpoBanu,
nony4asi HEOUULLEHHbIA OCTaTOK. HeounweHHbIN maTtepuan ounLany ¢ NOMOLLbI KONIOHOYHOM
xpomaTtorpacdum (10:1 OXM/mMeTaHon) ¢ NornyyYeHnem ykasaHHOro B 3aronoBke coefuHeHms (60
Mr, 46%). 'H AMP (400 MI'y, CDCl;) & 8,78 - 8,69 (m, 1H), 8,27 (c, 1H), 8,17 - 8,08 (m, 1H),
7,93 (1, J=7,9 Ty, 1H), 6,83 (c, 1H), 5,10 - 4,92 (m, 2H), 4,72 (w.c., 2H), 4,50 (w.c., 2H), 3,59
(kB., J=7,3 'y, 4H), 2,99 (w.c., 3H), 1,46 - 1,31 (m, 11H), 1,21 (7, J=7,0 'y, 6H). m/z (APCI+)
ana (Cy7H3sNsO3) 521,3 (M+H)+.

Cragus 4. 6-(anaTunammHo)-2-[6-(4-atun-4H-1,2 ,4-tpmnason-3-un)nmpuauvH-2-nnl-4-

[(meTnnammnHo)meTnn]-2,3-aurngpo-1H-nuppono[3,4-clnupuanH-1-ox
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B kon6y sarpyxxanu mpem-6ytun ({6-(anatnnammHo)-2-[6-(4-atnn-4H-1,2,4-tpnason-3-
nn)nupnamnH-2-unj-1-okco-2,3-gurngpo-1H-nnppono[3,4-clnupnamnnH-4-
unimetun)metunkapdamat (60 mr, 0,12 mmonb) 1 atunauyetart (2 mn, 0,06 M), n peakynoHHYHO
cmecb oxnaxganu ao Hwke 5°C. [Nobaensanu pacteop 4 M ruapoxnopuaHON KUCNOTbl B
atunagetare (5 mn, 20 MMONb), U PeakUyMOHHON CMECWH aBann HarpeTbCs 40 KOMHAaTHOWN
TemnepaTypbl U nepemelumBany B TedeHne 1 yaca. PeakyMOoHHYI0 CMECb KOHLEHTpMpOBany,
nony4yasi XenToe TBEpAOe BeLeCTBO. HeounweHHbI maTepuan ouujanu € MNOMOLLbIO
npenapatnsHon B3EXX ¢ wmcnonb3osaHnem Bogbl (0,05% HCIl)/aueToHuTpun Ha KOMOHke
PhenomenexSynergi C18 150 * 30 mm * 4 mMkm, 4ToObl NONYYUTb YKa3aHHOE COEAVHEHWE B
BUAE TBEPAOro BellecTsa xentoro useta (30 mr, 57%). 'H AMP (400 My, AMCO-ds) d 9,28
(w.a., J=5,8 'y, 2H), 9,10 (c, 1H), 8,66 (4, J=8,3 'y, 1H), 8,15 (1, J=8,0 'y, 1H), 8,02 (g, J=7,5
My, 1H), 6,87 (c, 1H), 5,17 (c, 2H), 4,67 (kB., J=7,0 'y, 2H), 4,32 (T, J=5,8 'y, 2H), 3,65 (kB.,
J=6,8 'y, 4H), 2,73 (1, J=5,3 'y, 3H), 1,52 (1, J=7,2 'y, 3H), 1,16 (1, J=6,9 'y, 6H).nm/z (APCI+)
ansa (CxHasNgO) 4429 (M+Na)+.
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JononHuTenbHble  COEAMHEHUA  NO  HacTosAwemy  M300peTeHuio  nonyyanu
mMoandukaymsamm cnocobos, NpMBEAEHHbIX 34eCb B kKayecTBe npumepos. Ecnu He ykasaHo
NHOE, BCE COEAUHEHUS, UMEeoLME XparibHble LEHTPbI, Obinn NonyYeHbl U / UNu BblAENEHbI B
BUAE OAHOMO JHAHTMOMEpPa, WMEIOLWEro W3BECTHYIO OTHOCUTENbHYIO KOHUrypaumio.
CoeamnHeHna ¢ noOMeTkon «abCconioTHas CTEpPeoXumMus HemsBeCcTHa» OObIMHO nonyvanu 13
paLeMUYecKMX MNPOMEXYTOYHbIX MPOAYKTOB W pasfaensany Ha OTAerNbHble 3HAHTUOMEpPHI C
MOMOLLbIO MOAXOASLLEro XupanbHOro npenaparmeHoro crnocoba SFC nepep Tem, korga umx
xapaktepusoBanu u Tectuposann. Ecnu abconioTHas CTepeoxvmmsi napbl 3HaHTUOMEPOB
HEen3BeCTHa, CTepeoxumus, npeacrasneHHas B Tabnuye 1, npucBamBaeTCs Ha OCHOBE
3Ha4yeHus ontudeckoro BpaweHus ([a] D20) n oTHOCUTENBHOW OMONOrMYECKON akTUBHOCTM MO
aHanormm C  COEAVHEHUSMW, UMEWMMU  U3BECTHble abComnTHblE  KOHUrypayum
CTEPEOXUMUN.

BbibpaHHble CcOeAuHEHMS U COOTBETCTBYIOLME WM JAaHHble O XapaKTepucTuKax
npeacraeneHsl B Tabnuye 1 Hwke, raoe B ckobkax nojg HOMEPOM MpUMeEpa ykasaH crnocoo,

NCMOnb30BaHHbIA ANS nony4yeHna coeguHeHnsA:
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Ta6bnuua 1

Mp. PX-MC | 'H AMP (m.u.); "°F AMP (m.4.);
No. CrpykTypa/Hasea 3a IUPAC [M+H]" | BpaLyeHWs NnockocTy

3, P— T
"l LA e e
S o B el rerads

4,99 (m, 2H), 4,98 - 4,90 (m, 1H),
HN 3971 | 4,61 (1, J=8,3 Ty, 1H), 4,40 - 4,30
(M, 2H), 4,17 (a4, J=3,8, 8,5 I,
1H), 3,17 (c, BH), 2,72 (1, J=5,4 'y,

6-(gMmeTmnamMmmHo )-4-
[((MeTURaMnHo)MeTUn]-2-{6-[(4S)-4- 3H), 1,49 (8, J=6,3 Ty, 3H)
MeTun-2-okco-1,3-okcasonmaunH-3- abconioTHast crepeoxumma
UnAvpUanH-2-ur}-2,3-aurmapo-1H- | | V13BecTHa
nuppono[3,4-clnnpnanH-1-oH
11 0 | N
& 1
® |\ N N \ AW H AMP (400 My, OMCO-ds) &
N / \ Nf_| 8,48 (w.c., 3H), 8,32 (g, J=8,0 'y,
/ N= . | 1H), 8,16 (c, 1H), 7,89 (1, J=7,9 I'y,
[M+Nal 1H), 7,49 (g, J=7,5 'y, 1H), 6,89
392,1

HaN (c, 1H), 5,14 (c, 2H), 4,24 (w.a.,
J=5,5 Ty, 2H), 3,96 - 3,95 (m, 1H),

4-(aMUHOMETUI)-6-(ANMETUNaMMNHO)-2- 3,17 (c, 6H), 1.38 (1, J=7.0 My, BH)

{6-[5-(nponan-2-un)-1H-nnpason-4-
unjnupuanH-2-un}-2,3-aurnapo-1H-
nuppono[3,4-clnnpnanH-1-oH
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12 o | N
(B) Y
\N / \ N\// 'H AMP (400 MIy, OMCO-ds) ©
/ N=— \( 9,07 (c, 1H), 8,65 (a4, J=7,8 Iy,
3938,3 | 1H), 8,38 (w.c., 3H), 8,14 (1, J=8,0
HoN ry, 1H), 7,95 (a4, J=06, 7,6 Iy,
1H), 6,91 (¢, 1H), 5,54 - 5,41
4-(aMmnuHOMETUN)-6-(aNMETUNAMMNHO)-2-
{6-[4-(nponan-2-un)-4H-1,2,4-tpnason-
3-unjnnpnanH-2-un}-2, 3-gurnapo-1H-
nuppono[3,4-clnnpnanH-1-oH
13 o X 'H AMP (400 MIy, OMCO-ds)
(B) | 9,27 (w.c., 2H), 9,20 (c, 1H), 8,66
" (a, J=8,3 1y, 1H), 8,15 (1, J=8,0 'y,
>N / \ 1H), 7,96 (a, J=7,5 'y, 1H), 6,95
N— (MNa]’ (c, 1H), 5,48 (kBWH., J=6,8 'y, 1H),
5,17 (c, 2H), 4,32 (w. 1., J=5,6 Iy,
429

H,N
4-(amnuHomeTun)-6-(gumeTmnamMmmHo)-2-
(6-{4-[(2S)-4,4,4-TpucpTopbyTaH-2-unl-
4H-1,2,4-Tpnason-3-uninmpuanH-2-un)-
2,3-anrngpo-1H-nmnppono[3,4-

clnupuanH-1-oH

2H), 3,18 (c, 6H), 2,73 (T, J=5,4 'y,
3H), 1,61 (4, J=6,8 'y, 6H)
abcontoTHasa cTepeoxmmmns

n3pecCtHa
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14
(B)

2-(6-{4-[(2S)-6yTan-2-unl-4H-1,2,4-
Tpuason-3-unnupuamnH-2-nn)-6-
(ammeTunammHo)-4-
[(meTnnammnHo)meTnn]-2,3-aurngpo-1H-

nuppono[3,4-clnnpnanH-1-oH

[M+NaJ*
443

'H AMP (400 MIy, OMCO-ds) d
9,33 (w.c., 2H), 9,22 (c, 1H), 8,67
(w.a., J=8,5 'y, 1H), 8,15 (w. 1.,
J=8,2 Ty, 1H), 7,96 (w.p., J=7,5
My, 1H), 6,94 (c, 1H), 5,34 (w.4.,
J=6,3 'y, 1H), 5,16 (c, 2H), 4,29
(w.c., 2H), 3,18 (c, 6H), 2,78 - 2,68
(m, 3H), 2,06 - 1,86 (m, 2H), 1,60
(w.a., J=6,5 'y, 3H), 0,83 (w. 1.,
J=7,2 Ty, 3H)

abCcontoTHasa cTepeoxmmmus

n3BecCTHa

15
(B)

4-[(meTnammHo)meTunn]-6-
(nuponuauHun-1-un)-2-(6-{4-[(2S)-

4.4 4-tpuchtopbyTtan-2-unl-4H-1,2,4-
Tpuason-3-nninmpnanH-2-un)-2,3-
anrngpo-1H-nnppono[3,4-clnupnanH-1-

OH

500,2

'H AMP (400 MIy, OMCO-ds) ©
9,10 (c, 1 H) 8,65 (4, J=8,31 'y, 1
H) 8,12 (1, J=8,01 'y, 1 H) 7,96 (a4,
J=7,46 Ty, 1 H) 6,65 (c, 1 H) 5,87 -
6,12 (m, 1 H) 5,13 (a, J=11,13 T4, 2
H) 3,92 (c, 2 H) 3,48 (w. c., 4 H)
2,44 (c, 3 H) 1,94 - 2,07 (m, 4 H)
1,91 (¢, 2 H) 1,68 (4, J=6,72 T4, 3
H)

abCcontoTHasa cTepeoxmummus

n3BectHa
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16 0 | N 1
(B) _ _N H AMP (400MI'y, OMCO-ds) ©
\ N N N 9,04 (c, 1H), 8,65 (a, J=7,5 Iy,
N / \ NJ 1H), 8,55 (w.c., 3H), 8,18 - 8,11 (m,
/ N== 1H), 8,08 - 8,03 (m, 1H), 6,91 (c,
405,2 | 1H), 5,21 (c, 2H), 4,50 (a, J=7,0
HoN
2 My, 2H), 4,23 (w.a., J=5,8 'y, 2H),
4-(amuromerun)-2-{6-[4- 3,18 (c, 6H), 1,49 (w.4., J=7,5 My,
(yuknonponunmeTun)-4H-1,2,4- 1H), 0,66 - 0,59 (M, 2H), 0,56 - 0,50
Tpuason-3-unjnupuanH-2-mn}-6- (M, 2H)
(ammeTunammHo)-2,3-aurnapo-1H-
nuppono[3,4-clnnpnanH-1-oH
'H AMP (400 Mry, AMCO-ds) ©
17 o \ ( Lla lu 6)
| 9,37 (w.c., 2H), 9,22 (c, 1H), 8,65
(B) G N
N N = \N (a, J=8,5Tu, 1H), 8,15 (1, J=8,0 'y,
\N / \ \\\\\N\/ 1H), 7,95 (g, J=7,5 'y, 1H), 6,95
/ N=—= @\ - (c, 1H), 6,01 -5,91 (m, 1H), 5,24 -
. 5,11 (m, 2H), 4,27 (w. 1., J=5,9 'y,
“N\ F 4752 | 2H), 3,35 - 3,23 (m, 1H), 3,18 (c,

6-(gnmeTmnnamMmmHo)-4-
[((meTnamunHo)meTun]-2-(6-{4-[(2S)-
4.4 4-tpucpTtopbyTaH-2-unj-4H-1,2,4-
Tpuason-3-nninmpnanH-2-un)-2,3-
anrngpo-1H-nnppono[3,4-clnupnanH-1-

OH

6H), 3,14 - 3,01 (m, 1H), 2,71 (T,
J=5,4 Tu, 3H), 1,71 (a, J=68
My,3H)

abCcontoTHasa CTepeoxmummus

n3BectHa
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'H AMP (400 Mry, OMCO-dg) ©

18 0 | X 9,33 (w.c., 2H), 9,14 (c, 1H), 8,65
(B) | N/ /N\N (a, J=8,31u, 1H), 8,14 (1, J=8,0 I'y,
1H), 7,95 (a4, J=7,5 'y, 1H), 6,95
\N VR ! -/ ) (4 u, 1H)
/ = (c, 1H), 5,99 - 5,87 (m, 1H), 5,21 -
—
F 5,08 (m, 2H), 4,25 (w. T., J=5,8 Iy,
F 2H), 3,31 - 3,20 (m, 1H), 3,18 (c,
HN F 489,2
\ 6H), 3,13 - 2,98 (m, 1H), 2,72 (T,
6-(gnmeTmnnamMmmHo)-4- J=5,4 'y, 3H), 2,15 - 1,91 (m, 2H),
[(meTunammnHo)meTnn]-2-(6-{4-[(3£)- 0,82 (1, J=7,4 Ty, 3H)
1,1,1-TpuchTopnerHtaH-3-unl-4H-1,2,4- [a]20D =3,8° (0,02 M, MeOH),
Tpuason-3-nninmpnanH-2-un)-2,3- >99% e.H.
anrngpo-1H-nnppono[3,4-clnupuanH-1- abcontoTHasa cTepeoxmummns
OH HensBecTHa*
'H AMP (400 My, OMCO-ds) ©
19 0 | N 9,32 (w.c., 2H), 9,13 (¢, 1H), 8,65
(B) Z N (a, J=8,5Tu, 1H), 8,14 (1, J=8,0 'y,
| " /\N 1H), 7,95 J=7,8 Ty, 1H), 6,95
\N/\ N\/ ), 7,95 (@, J=7,8 Ty, 1H), 6,
/ (c, 1H), 5,98 - 5,87 (m, 1H), 5,21 -
N F 5,08 (M, 2H), 4,26 (w. T., J=5,8 Ty,
F . | 2H), 3,30 - 3,20 (m, 1H), 3,18 (c,
HN F [M+Na]
\ 6H), 3,12 - 2,99 (m, 1H), 2,72 (T,
489,2

6-(aAMMeTMNamMmnHo)-4-

[(meTunammnHo) meTnn]-2-(6-{4-[(3£)-
1,1,1-TpuchtopneHTtax-3-unj-4H-1,2,4-
Tpuason-3-nninmpnamnH-2-un)-2,3-
anrngpo-1H-nnppono[3,4-clnupuanH-1-

OH

J=5,3 'y, 3H), 2,14 - 1,93 (m, 2H),
0,82 (1, J=7,4 'y, 3H)

[a]20D =-20,2° (0,02 M, MeOH),
99% e.H.
abCcontoTHasa cTepeoxnmmus

HeusBecTHa*
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20
(B)

(@) | \
N N/ /N\
\_ 7/ \ \
/" N— (
HN\

6-(gnumeTmnammHo)-2-[6-(4-atun-4H-
1,2,4-Tpnason-3-un)nupngnH-2-unj-4-
[(meTnnammnHo)meTnn]-2,3-aurngpo-1H-

nuppono[3,4-clnnpnanH-1-oH

392,9

'H AMP (400 MIy, OMCO-ds) ©
9,33 (w.a., J=5,5 'y, 2H), 9,08 (c,
1H), 8,66 (a4, J=8,3 I'u, 1H), 8,14 (T,
J=8,0 'y, 1H), 8,01 (a, J=7,5 Iy,
1H), 6,93 (c, 1H), 5,17 (c, 2H), 4,67
(., J=7,0 Ty, 2H), 4,34 (w. T.,
J=5,6 'y, 2H), 3,17 (c, 6H), 2,72 (T,
J=5,3 Ty, 3H), 1,51 (1, J=7,2 Iy,
3H)

21
(B)

[0} | \
N N/ /N\
\_/ \ \—t
/ N —

HN

A
2-{6-[4-(unknonponunmeTtun)-4H-1,2 4-
Tpwason-3-unjnupuanH-2-un}-6-
(AumeTmnamuHo)-4-
[(meTnammuno)meTnn]-2,3-anurngpo-1H-

nuppono[3,4-clnnpnanH-1-oH

[M+NaJ*
441

'H AMP (400 MIy, OMCO-ds) &
9,33 (w.c., 2H), 9,01 (c, 1H), 8,65
(a, J=8,3 Ty, 1H), 8,17 - 8,11 (m,
1H), 8,05 (8, J=7,3 My, 1H), 6,94
(c, 1H), 5,20 (c, 2H), 4,49 (a, J=7,3
My, 2H), 4,32 (w. T., J=5,8 My, 2H),
3,18 (c, 6H), 2,73 (r, J=5,4 'y, 3H),
1,46 (w.a., J=7,3 My, 1H), 0,65 -
0,58 (M, 2H), 0,55 - 0,48 (m, 2H)
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22
(E)

'H SMP (400 MIy, OMCO-ds) &
9,12 (w.4., J=3,8 'y, 2H), 8,38 (a4,
J=3,3, 9,0 Ty, 1H), 8,02 - 7,96 (m,
1H), 7,89 (7, J=9,7 'y, 1H), 6,92 (c,

(w. ¢, 1H) 6,64 (w. ¢, 1H) 5,55-
5,62 (M, 1 H) 5,14 (w. ¢., 2 H) 3,79

N 424,2 1H), 5,10 (c, 2H), 4,32 (w. 1., J=5,6
My, 2H), 3,87 - 3,77 (m, 1H), 3,17
6-(AMMeTUNamMmnHo)-2-{5-pTop-6-[5- (c, BH), 2,79 - 2,70 (m, 3H), 1,37 (&,
(nponax-2-un)-1H-nupason-4- J=7,0 Ty, 6H)
unjnupuanH-2-mn}-4-
[(meTnnammnHo)meTnn]-2,3-aurngpo-1H-
nupponol[3,4-clnupnamnH-1-oH
23 o X 1
(F) | P N H AMP (400 MI'y, MeTaHon-d,)
N N Z\ 1,79 - 1,86 (4, J=6,7 'y, 6H), 2,93 -
/ \ N\/N 2,98 (c, 3H), 4,65 - 4,70 (c, 2H),
5,38 - 5,43 (c, 2H), 5,77 - 5,91 (n,
N== \( 3639 |J=6,7 Ty, 1H), 7,89 - 7,95 (g, J=5,0
My, 1H), 8,03 - 8,10 (a4, J=7,6, 0,8
HN Mu, 1H), 8,19 - 8,28 (aa, J=8,6, 7,6
\ My, 1H), 8,83 - 8,98 (m, 2H), 10,11 -
4-[(meTunamuHo) metun]-2-{6-[4- 1017 (c, 1H).
(nponan-2-nn)-4H-1,2,4-tpnason-3-
nnjnupuanH-2-un}-2,3-aurngpo-1H-
nuppono[3,4-clnnpnanH-1-oH
24 o A 'H AMP (600 MIy, OMCO-ds)
(C) | / N 8,93 (c, 1 H) 8,61 (aa, J=8,25, 2,38
N/ENjY \N My, 1 H) 8,07 (ta, J=7,84, 2,48 'y,
7"“{? N\// 1H) 7,95 (g, J=7,52 Ty, 1 H) 6,72
N= \( 393,0
HN
A

4-[(meTuUnamuHo)meTun]-2-{6-[4-
(nponan-2-un)-4H-1,2,4-tpnason-3-
nnjnupuanH-2-un}-2,3-aurngpo-1H-

nupponol[3,4-clnnpnanH-1-oH

(c, 2 H) 2,83 (a, J=3,67 'y, 3 H)
2,35 (c, 3 H) 1,59 (g, J=6,60 'y, 6
H)
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25
(C)

o] | \
N N// //&\N
’\\\CN / \ \ \/
N1y N— \(
HN
\

6-[(1s,4s)-7-azabuumkno[2,2,1]renT-7-
un]-4-[(metTnnammHo)metun]-2-{6-[4-
(nponan-2-nn)-4H-1,2,4-tpnason-3-
unjnupuanH-2-un}-2,3-aurnapo-1H-

nuppono[3,4-clnnpnanH-1-oH

459,2

'H AMP (600 MIy, OMCO-ds) &
8,86 (3, J=1,47 My, 1 H) 8,53 (a,
J=8,25 Iy, 1 H) 8,02 (1, J=7,98 'y,
1 H) 7,88 (aa, J=7,52, 0,73 Iy, 1
H) 7,01 (c, 1 H) 5,46 (dq, J=12,75,
6,45 'y, 1 H) 5,10 (¢, 2 H) 4,56 (Lu.
c., 2 H) 3,85 (w. ¢, 2 H) 2,36 (.
c., 3 H) 1,60 (a, J=7,70 Ty, 4 H)
1,51 (g, J=6,60 Iy, 6 H) 1,37-1,40
(M, 4 H)

26
(M)

/' \

HoN
4-(amnHomeTn)-6-umknonponun-2-{6-
[(4S)-4-meTnn-2-okco-1,3-okcasonunauH-
3-unjnnpnanH-2-un}-2,3-aurngpo-1H-
nupponol[3,4-clnupnamnH-1-oH

380,1

'H AMP (400 MIy, OMCO-ds) d
8,23 (a, J=7,83 'y, 1 H) 7,96 (T,
J=8,07 'y, 1 H) 7,83 (g, J=7,83 I'y,
1H) 7,71 (c, 1H) 6,58 (w. c., 1 H)
5,19 - 5,27 (m, 1 H) 5,07 - 5,15 (m,
1 H) 491 -498 (m, 1 H) 460 (T,
J=8,19 Ty, 1 H) 4,29 - 4,39 (m, 2 H)
4,16 (pp, J=8,44, 3,79 Ty, 1 H)
3,51 (¢, 1 H) 2,28 - 2,37 (m, 1 H)
1,49 (a8, J=6,36 'y, 3 H) 1,11 -1,22
(m, 2 H) 1,03 (a4, J=7,83, 3,18 'y,
2 H)

abCcontoTHasa CTepeoxnmmus

n3BectHa
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'H SMP (400 MIy, OMCO-ds) &

J=7,52 Ty, 1 H) 7,63 (¢, 1 H) 5,59

27 0 | N
(C) s ) F N 8,94 (c, 1 H) 8,64 (g, J=8,31 Iy, 1
N _
! / \ N\/ H) 8,10 (1, J=8,01 'y, 1 H) 7,96 (a4,
\( J=7,58 T'y, 1 H) 6,61 (c, 1 H) 5,59
% N=—
2 (dkBuH., J=13,31, 6,76, 6,76, 6,76,
" 4612 1676 My, 1 H) 517 (c, 2 H) 4,01 -
\ 4,19 (m, 2 H) 3,83 (¢, 2 H) 2,37 (c,
6-[(2R,5S)-2,5-aumeTunnnponmnanHmn- 3H)2,02-214 (m, 2 H) 1,67 - 1,84
1-nn]-4-[(meTuUnamumHo) metun]-2-{6-[4- (M, 2 H) 1,59 (, J=6,60 My, 6 H)
(nponan-2-nn)-4H-1,2,4-tpnason-3- 1,31 (8, J=5,99 'y, 6 H)
unjnupuanH-2-un}-2,3-aurnapo-1H-
nuppono[3,4-clnnpnanH-1-oH
28 9 S 'H AMP
| (400 My, OMCO-ds) ©
(C) . NN 8,95 (c, 1H), 8,62 (a, J=8,44 Iy,
R N
”N R\ \/ 1H), 8,06-8,15 (m, 1H), 7,95 (a,
Y N— \( J=7,58 I'u, 1H), 6,56 (c, 1H), 5,53
2 447 2 (ta, J=6,51, 13,39 Tu,1H), 5,09-
“N\ 522 (m, 2H), 4,43-455 (m, 2H),
3,96 (c, 2H), 2,47 (c, 3H), 2,10 (w.
6-[(2R,4R)-2,4-aumeTnnasetTnamH-1- ( ) ( ) (
T., J=6,48 'y, 2H), 1,58 (g, J=6,60
unl-4-[(meTnnammHo)meTun]-2-{6-[4- L BH). 139 (4 J=6.11 [ 6H
(nponak-2-un)-4H-1,2,4-Tpnason-3- ;’ ) 1,39 (A, /=611 Tu, 67)
abconTHasa CTepeoxnMmmns
unnjnupuanH-2-un}-2,3-gurngpo-1H- P
n3BecTHa
nuppono[3,4-clnnpnanH-1-oH
29 0 | N
(G) N N/ =N
/ \ \/N 'H AMP (600 MIy, OMCO-ds)
N
\( 8,95 (c, 1 H) 8,62 (g, J=8,44 'y, 1
N—
H) 8,06 - 8,19 (m, 1 H) 7,97 (a4,
420,0
HN
\

6-TpeT-OyTun-4-[(MeTnnammHo)mMeTun]-
2-{6-[4-(nponaH-2-nn)-4H-1,2,4-
Tpuason-3-unjnupuanH-2-mn}-2, 3-
avrngpo-1H-nnppono[3,4-clnupuanH-1-

OH

(aT, J=13,34, 6,63 'y, 1 H) 5,30 (c,
2 H) 3,99 (c, 2 H) 2,38 (c, 3 H) 1,60
(&, J=6,79 'y, 6 H) 1,39 (¢, 9 H)
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30
(C)

o} | N
N N/ = N\N
/ \ N—d
Y
HN\

4-[(meTuUnamuHo)meTun]-6-(nponaH-2-
un)-2-{6-[4-(nponan-2-unn)-4H-1,2,4-
Tpuason-3-nnjnupuanH-2-mn}-2, 3-
anrmgpo-1H-nnppono[3,4-clnupuanH-1-

OH

406,0

'H AMP (600 MIy, OMCO-ds) &
8,94 (c, 1 H) 8,61 (g, J=8,25 'y, 1
H) 8,09 (t, J=7,98 Ty, 1 H) 7,97 (a,
J=7,52 Ty, 1 H) 7,54 (¢, 1 H) 5,59
(aT, J=13,20, 6,60 'y, 1 H) 5,30 (c,
2 H) 398 (c, 2 H) 317 (a,
J=13,62, 6,85 'y, 2 H) 2,37 (c, 3 H)
1,60 (a, J=6,60 'y, 6 H) 1,30 (a,
J=6,79 'y, 6 H)

31
(C)

0] | N
N N/ /N\N
/\ Nt
- ~
HoN

4-(amnHomeTn)-6-ymknonponun-2-{6-
[4-(nponaH-2-un)-4H-1,2,4-Tpnason-3-
unjnupuanH-2-nn}-2, 3-guringpo-1H-

nuppono[3,4-clnnpnanH-1-oH

390,1

'H AMP (600 MIy, OMCO-ds) ©
M.u. 8,89 - 8,97 (m, 1 H) 8,56 - 8,64
(m, 1 H) 8,05 -8,14 (m, 1 H) 7,90 -
7,97 (m, 1 H) 7,52 - 7,62 (m, 1 H)
552 (a1, J=13,34, 6,63 Ty, 1 H)
528 (w. ¢., 2 H) 4,08 (w. c., 2 H)
3,17 (¢, 2 H) 2,30 (w. ¢., 1 H) 1,52 -
1,61 (M, 6 H) 1,03 - 1,09 (M, 2 H)
0,94 - 1,03 (m, 2 H)

32
(D)

>N 7/ \

N=—

Y
Qp(w

HoN
4-(aMmUHOMETUI)-6-(ANMETUNaMMNHO)-2-
{6-[(4S)-4-meTun-2-okco-1,3-
OKCasonMUANH-3-UNNUPUANH-2-nn}-2,3-
anrngpo-1H-nnppono[3,4-clnupuanH-1-

OH

\\/O

382,9

'H AMP (400MIy, OMCO-ds) d
8,43 (w.c., 3H), 8,23 (g, J=8,0 I'y,
1H), 7,96 (T, J=8,2 'y, 1H), 7,82 (a4,
J=8,0 'y, 1H), 6,89 (c, 1H), 5,17 -
4,99 (m, 2H),4,99 - 490 (m, 1H),
4,60 (1, J=8,3 'y, 1H), 4,30 - 4,20
(m, 2H), 4,16 (a4, J=3,6, 8,4 Iy,
1H), 3,17 (c, 6H), 1,49 (a, J=6,3
My, 3H)

abcontoTHasa cTepeoxmmmns

n3pecCtHa
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33 o | N 0 'H AMP (400 Mry, AMCO-ds) d
(M) . Z NJ( 8,20 (g, J=8,03 'y, 1H), 7,92 (T,
<> / \ \\/o J=8,03 'y, 1H), 7,79 (4, J=8,28 'y,
N &S
\— ~ 1H), 6,52 (c, 1H), 4,96-5,16 (m,
[M+Na]+ 2H), 4,82-492 (m,1H), 4,59 (T,
HN 4312 | J=8,28 'y, 1H), 4,15 (aa, J=3,76,
8,53 'y, 1H), 4,00 (T, J=7,40 Iy,
6-(asetngunn-1-nn)-4-
4H), 3,86 (g, J=1,25 'y, 2H), 2,40
[(meTnammnHo)meTnn]-2-{6-[(4S)-4-
(c, 3H), 2,29-2,37 (m, 2H), 1,49 (&,
MeTun-2-okco-1,3-okcasonmanH-3-
J=6,27 'y, 3H)
unjnupuanH-2-un}-2,3-aurnapo-1H-
abCcontoTHasa cTepeoxmmmus
nuppono[3,4-clnnpnanH-1-oH
n3secTHa
34 'H SMP (700 MMy, OMCO-ds)
(C) = \ 8,90 - 8,96 (, 1 H) 8,60 (g, J=7,96
/ \ My, 1 H) 8,08 (1, J=7,53 'y, 1 H)
791 -797 (m, 1 H) 649 (c, 1 H)
433,2 -
5,54 (kBuH., J=6,67 Ty, 1 H) 5,19
4- (aMVIHOIVIeTVIJ'I )-6-[(2R,4S)-2,4- (w. ¢, 2 H) 4,06 - 4,14 (m, 2 H)
anmeTtunasetnauH-1-unj-2-{6-[4- 3,86 (w. c, 2 H) 1,57 (a, J=6,45
(NponaH-2-un)-4H-1,2,4-Tprnason-3- My, 6 H) 1,49 (a, J=6,24 Ty, 6 H)
unjnupuanH-2-nn}-2, 3-gurngpo-1H- 1,33 (c, 4 H)
nuppono[3,4-clnnpnanH-1-oH
35 0 D\ 'H AMP (400 My, AMCO-ds) B
(1) N N N/N\\N 8,67 (o, J=8,59 'y, 1 H) 8,32 (w.
/ \ — c., 3 H) 823 (1, J=8,00 'y, 1 H)
= 7,84 (¢, 1H) 7,72 (g, J=7,41 Ty, 1
393,2

4-(aMmnUHOMETUI)-6-(ANMETUNaMNHO)-2-
{6-[5-(nponan-2-un)-1H-1,2,3-Tpnason-
1-nnnupuanH-2-nn}-2,3-gurngpo-1H-

nuppono[3,4-clnnpnanH-1-oH

H) 6,90 (c, 1 H) 5,07 (c, 2 H) 4,27
(c, 2 H) 3,66 - 3,78 (m, 1 H) 3,16 (c,
6 H) 2,54 (c, 1 H) 1,30 (a, J=6,63
My, 6 H)
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36 o] m 0 'H AMP (400 Mry, AMCO-ds) d
(J) N N/ NJ< 8,16 (a, J=7,95 'y, 1 H) 7,88 (T,
/ \ \ ° J=8,13Tu, 1 H) 7,74 (g, J=8,07 I'y,
s
N— N 1H) 7,53 (c, 1 H) 5,69 (c, 1H) 5,05
- 5,34 (m, 2 H) 4,75 - 5,00 (m, 1 H)
HoN 3964 | 452 (1, J=8,31 'y, 1 H) 4,07 (aa,
4-(ammuHoMeTnN)-6-TpeT-0yTnn-2-{6- J=8,38, 3,851y, 1 H) 3,95 (w.c, 2
[(4S)-4-meTun-2-okco-1,3-okcasonuaunH- H) 1,42 (g, J=6,11 'y, 3 H) 1,32 (c,
3-unjnnpnanH-2-un}-2,3-gurngpo-1H- 9H)
nuppono[3,4-clnnpnanH-1-oH abCcontoTHasa cTepeoxmmmus
nssecTtHa
'H AAMP (600 Mry, OAMCO-ds) &
37 o AN o ( u, A 6)
| 8,96 (c, 1H), 8,28 (a4, J=8,0 Iy,
(H) F
N N N o 1H), 8,01 (T, J=8,1 'y, 1H), 7,87 (a4,
\N / \ . \\\\\L\/ J=8,1Ty, 1H), 6,92 (c, 1H), 6,78 (T,
N
/ N— \\ J=54 Ty, 1H), 5,36 — 5,25 (m, 1H),
] 4335 |507 (ks., J=17,0 Ty, 2H), 4,70 —
”"‘\ 4,60 (m, 2H), 4,36 (c, 2H), 3,17 (c,
6H), 2,55 (c, 3H)
2-{6-[(4R)-4-(pndpTopmeTns)-2-0KCO-
abcontoTHasa cTepeoxmmmns
1,3-0KkcasonuauH-3-unnupuamnH-2-mn}-
n3secTHa
6-(aAMMeTMNamMmnHo)-4-
[(meTnnammuno)meTnn]-2,3-aurngpo-1H-
nupponol[3,4-clnnpnanH-1-oH
'H AMP (400 MIy, OMCO-ds)
38 o | N 9,28 (w.a. J=5.8 My, 2H), 9.10 (c,
(C) < N S /N\N 1H), 8,66 (4, J=8,3 'y, 1H), 8,15 (T,
Y / \ N\// J=8,0 'y, 1H), 8,02 (g, J=7,5 Iy,
_ . | 1H), 6,87 (c, 1H), 5,17 (c, 2H), 4,67
N [M+Na]
4429 | (k8., J=7,0 Ty, 2H), 4,32 (1, J=5,8
HoN My, 2H), 3,65 (kB., J=6,8 'y, 4H),

4-(amnHoMeTnN)-6-(anatnnammHo)-2-{6-
[4-(nponaH-2-un)-4H-1,2,4-Tpnason-3-
unjnupuanH-2-un}-2,3-gurnapo-1H-

nupponol[3,4-clnnpnanH-1-oH

2,73 (1, J=5,3 My, 3H), 1,52 (T,
J=7,2 Ty, 3H), 1,16 (1, J=6,9 T,
6H)
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'H AMP (600 Mry, OMCO-dg) ©

39 o] | N 0 m.u. 8,14 (g, J=8,07 'y, 1 H) 7,86
(K) N N/ NJ( (T, J=8,07 'y, 1 H) 7,74 (g, J=8,25
/ \ ) o My, 1 H) 7,54 (c, 1 H) 5,03 - 5,27
— N (M, 2 H) 4,73 - 4,93 (M, 1 H) 4,53
(r, J=8,25 Ty, 1 H) 4,08 (aa,
HN 410,0 | y=8,44, 3,85y, 1 H) 3,90 (c, 2 H)
2,32 (c,3H) 1,44 (n, J=6,24 'y, 3
B-TpeT-0yTun-4-[(MeTnnammHo)meTun]- H) 1,31 (c, 9 H)
2-{6-[(4S)-4-meTnn-2-okco-1,3-
OKCasonMUANH-3-UNNUpUAnNH-2-nn}-2,3- abCconoTHas CTEPEOXUMUS
anrngpo-1H-nnppono[3,4-clnupuanH-1- N3BECTHA
OH
'H AMP (400 MIy, OMCO-ds) d
40 0 Q o] 8,22 (g, J=7,95 'y, 1H), 7,94 (T,
(M) N N/ NJ( J=8,13 'y, 1H), 7,81 (g, J=8,07 'y,
/ \ \\“L)\/o 1H), 7,56 (c, 1H), 5,07-5,28 (m,
— N 2H), 4,84-497 (m,1H), 4,59 (T,
J=8,31 'y, 1H), 4,15 (aa, J=3,79,
HN 3942 8,44 Ty, 1H), 3,85-3,95 (m, 2H),

6-ynknonponur-4-
[(meTunamunHo)meTun]-2-{6-[(4S)-4-
MeTun-2-okco-1,3-okcasonnamnH-3-
nnjnupuanH-2-un}-2,3-gurnapo-1H-

nuppono[3,4-clnnpnanH-1-oH

2,35 (¢, 3H), 2,25-2,31 (m, 1H),
1,50 (a, J=6,24 Iy, 3H), 0,95-1,05
(m, 4H)

abCcontoTHasa cTepeoxmmmus

n3BecTtHa
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41
(N)

} /O\ [
A
N N N
/ N\ g
\\\o"(S)
—

H,N
4-(amnHomeTun)-2-{6-[(4S)-4-meTunn-2-
OKco-1,3-0kcasonnaunH-3-unjnupuamnH-2-
un}-6-(nponax-2-un)-2,3-gurngpo-1H-

nuppono[3,4-clnnpnanH-1-oH

382,1

'H AMP (400 Mry, OMCO-dg) ©
8,66 (w.c., 3H), 8,23 (a, J=7,9 T,
1H), 7,96 (w. T., J=8,1 Iy, 1H),
7,83 (a, J=8,1 Iy, 1H), 7,68 (c,
1H), 5,30 (w.4., J=183 Iy, 1H),
519 (w.a., J=183 Iy, 1H), 4,98
(w.c., 1H), 460 (w. T, J=8,1 Iy,
1H), 4,45 - 431 (m, 2H), 4,16
(wa.d, J=3,2, 7,9 Ty, 1H), 3,30 -
3,14 (m, 1H), 1,49 (w.a4., J=6,0 'y,
3H), 1,34 (g, J=6,8 'y, 6H)

abcontoTHasa cTepeoxmummns

n3BecCTHa

42
(M)

HoN
4-(ammHomeTmnN)-6-(1-
meTunuyuknonponun)-2-{6-[(4S)-4-
MeTun-2-okco-1,3-okcasonmaunH-3-
unjnupuanH-2-un}-2,3-agurngpo-1H-

nuppono[3,4-clnnpnanH-1-oH

394,4

"H AMP (600 Mry, OMCO-ds) ©
8,31 (c., 2H), 823 (a, J=8,1 Ty,
1H), 7,97 (t, J=8,1 Ty, 1H), 7,83 (a,
J=8,3 Ty, 1H), 7,66 (c, 1H), 5,28 -
5,09 (m, 2H), 5,00 - 4,92 (m, 1H),
4,60 (1, J=8,3 T, 1H), 4,44 - 4,34
(M, 2H), 4,17 (an, J=3,9, 8,4 I,
1H), 1,59 (¢, 3H), 1,50 (4, J=6,2
My, 3H), 1,48 - 1,43 (m, 2H), 0,91
(&, J=2,9 Ty, 2H)

abCcontoTHasa cTepeoxmummus

n3BectHa
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'H AMP (400 Mry, OMCO-dg) ©

43 0 | N 0 821 (g, J=8,1 Iy, 1H), 7,93 (T,
(M) . Z NJ( J=8,1 'y, 1H), 7,80 (g, J=8,1 Iy,
'"’N / \ L\/O 1H), 6,48 (c, 1H), 5,16 - 5,01 (m,
v — W 2H), 4,98 - 4,88 (m, 1H), 4,59 (T,
] J=8,3 Ty, 1H), 4,52 - 4,42 (m, 2H),
HN [M+Na]" | 4,14 (a4, J=3,8, 8,4 'y, 1H), 3,84
4-(aMmuHomeTun)-6-[(2R,4R)-2,4- 444.8 (c, 2H), 2,09 (1, J=6,5 'y, 2H), 1,48
AVMeTUNaseTuanH-1-unl-2-{6-[(4S)-4- (A, J=6,2 Ty, 3H), 1,38 (a, J=6,1
MeTWN-2-0Kco-1,3-0KcasonuauH-3- My,
UN]MMPUANKH-2-1n}-2, 3-aurngpo-1H- 6H)
nuppono[3,4-clnnpnanH-1-oH
abconTHasa CTepeoxnmmnst
n3secTHa
'H AMP (400 MIy, OMCO-ds) ©
44 0 o 0
/(j\ J( 8,22 (4, J=7,7 Ty, 1H), 7,93 (T,
(M) N NN o J=8,1 'y, 1H), 7,80 (g, J=7,7 Ty,
<>N / \ \\\\}s)\/ 1H), 6,54 (c, 1H), 5,20 - 5,02 (m,
N= 2H), 4,93 (aaa, J=3,8, 6,2, 8,1 'y,
HoN 1H), 4,59 (1, J=8,3 Ty, 1H), 4,14
4-(aMmnuHomeTn)-6-(aseTmnaunn-1-nn)-2- (aa, J=38, 84 Ty, 1H), 4,02 (T,
3949 | J=7,3 Ty, 4H), 3,90 (c, 2H), 2,40 -

{6-[(4S)-4-meTun-2-okco-1,3-
OoKCasonMAUH-3-unjnupuamnH-2-nn}-2,3-
anrngpo-1H-nnppono[3,4-clnupnanH-1-

OH

2,34 (m, 2H), 1,48 (a, J=6,1 'y, 3H)

abCcontoTHasa cTepeoxmummus

n3BectHa
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'H SMP (400 MIy, OMCO-ds)

4,58 (1, J=7,2 'y, 2H), 3,89 (c, 2H),

45 o A o 825 (5, J=8,0 My, 1H), 7.98 (1,
(H) Q /14 J=8,1 Ty, 1H), 7,89 (a, J=8,2 Iy,
NI P L/o 1H), .85 (c, 1H), 5,06 (aT, J=25,4,
/N PP 13,9 Ty, 4H), 4,80 (aa, J=457,
N 10,1 Ty, 1H), 4,65 (1, J=8,9 Ty,
4153 | 1H), 4,53 (c, 1H), 4,12 (c, 2H), 3,14
HN\ (c, 6H), 2,58 (c, 3H).
6-(gumeTnammHo)-2-{6-[(4R)-4-
(PTOPMETUI)-2-0KCO-1,3-OKCA3ONMAVH- abcontoTHas cTepeoxuMms
3-unjnnpuanH-2-un}-4- W3BECTHa
[(meTnammnHo)meTnn]-2,3-aurngpo-1H-
nuppono[3,4-clnnpnanH-1-oH
46 o X
N N Z"\ H AMP (400 My, OMCO-ds) d
\N /  \ N\/N 8,75 (c, 1H), 8,63 (a, J=8,3 I,
/ N— 1H), 8,12 - 8,06 (m, 1H), 8,03 - 7,99
; 4069 | M 1H), 681 (c, 1H), 515 (c, 2H),
HN
\

6-(aAMMeTMNamMmnHo)-4-
[(meTunammnHo)meTnn]-2-[6-(4-nponwun-
4H-1,2,4-Tpnason-3-un)nupuanH-2-nnj-
2,3-aurngpo-1H-nnpponol[3,4-

clnupuanH-1-oH

3,12 (c, 6H), 2,41 (c, 3H), 1,94 -
1,83 (m, 2H), 0,94 (T, J=7,4 Ty, 3H)
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47
(C)

0} | N
N N/ /N\N
/ \ Nt
<
HN\

6-meTun-4-[(metTnnammHo)metun]-2-{6-
[4-(nponaH-2-un)-4H-1,2,4-Tpnason-3-
unjnupuanH-2-un}-2,3-aurnapo-1H-

nuppono[3,4-clnnpnanH-1-oH

[M+Na]*
400,2

'H SMP (400 MIy, OMCO-ds)
9,56 (w.c., 2H), 9,41 (c, 1H), 8,68
(a, J=7,82 'y, 1H), 8,18 (r, J=8,07
My, 1H), 7,99 (a, J=7,09 Ty, 1H),
7,79 (c, 1H), 5,51(Ta, J=6,71, 13,36
My, 1H), 5,39 (c, 2H), 4,43 (w.c.,
2H), 2,63-2,76 (m, 6H), 1,64 (a,
J=6,72 'y, 6H)

48
(C)

N N/ /N\
N/ \ "
ﬁ? ~
HN\

6-[aTnn(metunn)ammHol-4-
[(meTunammnHo)meTnn]-2-{6-[4-(nponaHx-
2-un)-4H-1,2 4-tpnason-3-nnjnupunaunH-
2-nn}-2,3-gurnapo-1H-nnppono[3,4-

clnupuanH-1-oH

421,2

'H AMP (400 MIy, OMCO-ds)
8,95 (c, 1 H) 8,63 (g, J=8,31 'y, 1
H) 8,09 (t, J=8,01 'y, 1 H) 7,96 (a,
J=7,34 Ty, 1 H) 6,75 (¢, 1 H) 5,59
(kBUH., J=6,76 Ty, 1 H) 5,17 (c, 2
H) 3,82 (¢, 2 H) 3,55 - 3,70 (m, 2 H)
3,05 (c, 3 H) 2,36 (c, 3 H) 1,59 (a,
J=6,72 Ty, 6 H) 1,10 (1, J=6,97 'y,
3 H)
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'H AMP (600 Mry, OMCO-dg) ©

49 (o} Q o} 8,89 (¢, 1H), 8,24 (a, J=8,1 Iu,
(M) . 7 NJ( 1H), 7,98 (T, J=8,1 'y, 1H), 7,84 (a,
/ \ “\\/0 J=8,1 Ty, 1H), 7,69 (c, 1H), 5,25 -
— ~ @ 5,07 (M, 2H), 4,99 - 4,89 (m, 1H),
4,61 (1, J=8,3 'y, 1H), 4,51 (w. c,,
HN 4086 |2H), 417 (aAa, J=3,9, 8,3 'y, 1H),
\ 2,57 (c, 3H), 1,59 (c, 3H), 1,50 (a,
4-[(meTuUnammHo)meTun]-6-(1- J=6,2 Ty, 3H), 1,43 (a, J=3,9 'y,
mMeTunuyuknonponun)-2-{6-[(4S)-4- 2H), 0,93 (g, J=2,8 'y, 2H)
MeTun-2-okco-1,3-okcasonmanH-3-
MnnnpUAnK-2-un}-2,3-Aurnapo-1H- abCconioTHas CTEPeOXMMUS
nuppono[3,4-clnnpnanH-1-oH M3BECTHA
(5(; { | t 'H AMP (600 Mry, OMCO-ds)
N N 2N 8,40 - 8,49 (m, 1 H) 8,05 - 8,16 (m,
HoN /\ N—T 1 H) 7,57 - 7,67 (m, 1 H) 7,42 - 7,49
N=— \( (m, 1 H) 6,79 (w. c., 1 H) 6,71 (.
3791 |c.,1H)6,62 (w.c., 1H) 6,40 (c, 1
HN

\

6-amMuHo-4-[(MeTnammHo) meTun]-2-{6-
[4-(nponaH-2-un)-4H-1,2,4-Tpnason-3-
unjnupuanH-2-nn}-2, 3-guringpo-1H-

nuppono[3,4-clnnpnanH-1-oH

H) 4,89 - 4,99 (m, 1 H) 4,51 - 4,67
(M, 2 H) 3,77 (¢, 2 H) 2,24 (¢, 3 H)
1,04 - 1,15 (m, 6 H)
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"H SIMP (400 My, MetaHon-dy) o

51 0 | N 8,89 (c, 1H), 8,70 (aa, J=0,67, 8,50
(G) . 7 /N\N My, 1H), 8,00 (a4, J=7,70, 8,44 I'y,
/ \ | \/ 1H), 7,85 (A, J=0,79, 7,64 Tu,
— - 1H), 7,69 (c, 1H), 5,84-6,03 (m,
] 1H), 5,07-5,29 (m, 2H), 3,95 (c,
HN\ 7\ 502.3 2H), 2,95-3,11 (m, 1H), 2,71-2,93
(m, 1H), 2,47 (c, 3H), 1,86-2,17 (m,
6-TpeT-6YTMﬂ-4-[(MeTV|ﬂaMV|HO)MeTVU'l]- 2H), 1,36 (C, 9H), 0,80-0,90 (M, 3H)
2-(6-{4-[(3%)-1,1,1-TpudTOPNEHTaH-3-
unl-4H-1,2,4-tpmnason-3-un}nupugnH-2- [a]D22 = -6.6°, (0,2 M, MeOH)
un)-2,3-anrnapo-1H-nnppono[3,4- >99% e.H.
cJnmpranH-1-oH abCcontoTHasi CTepeoX Mums
HensBecTHa*
52 | N
(L) N/ /N\N
N\/ 'H AMP (400 MIy, OMCO-ds) ©
\( 9,22 (w.c, 2 H) 8,96 (c, 1 H) 8,63
(8@, J=8,31, 0,73 'y, 1 H) 8,36 (c,
4322

4-[(meTnamuHo) metun]-2-{6-[4-
(nponan-2-un)-4H-1,2,4-tpnason-3-
nnjnnpuamnH-2-un}-6-(tpnpTopmeTin)-
2,3-aurngpo-1H-nnpponol[3,4-

clnupuanH-1-oH

1 H) 8,18 (aa, J=8,31, 7,58 Iy, 1
H)
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53

(o] \ 1
| H AMP (400 My, AMCO-ds) B
© ] s - N\, 8,95 (c, 1 H) 8,56 - 8,70 (m, 1 H)
<>N \(N\/ 8,06 - 8,15 (m, 1 H) 7,92 - 8,00 (wm,
HN
\

1 H) 6,53 (¢, 1 H) 5,49 - 5,70 (m, 1
H) 5,19 (¢, 2 H) 4,01 - 4,18 (m, 2 H)
3,82 (c, 2 H) 2,61-2,68 (M, 1 H)
2,35 (c, 3 H) 1,61 - 1,70 (m, 1 H)
1,59 (a, J=6,72 Ty, 6 H) 1,50 (a,
J=6,11 Iy, 6 H)

447

6-[(2R,4S5)-2,4-pmeTunasetmamnH-1-
unl-4-[(metTnnammHo)metun]-2-{6-[4-
(nponan-2-nn)-4H-1,2,4-tpnason-3-
unjnupuanH-2-un}-2,3-aurnapo-1H-

nuppono[3,4-clnnpnanH-1-oH

* Mcnonb3oBaHne unu 1 B CTPYKTYpPe U § B Ha3BaHUWM YKa3blBAeT HA XMpanbHbIA LEHTP,
KOTOpbIN Obin pasgeneH Ha ABa OTAEMbHbIX SHAHTUOMEPA, HO KOHKPETHbIA 3HAHTUOMEP HEe
NOATBEPXKAEH; B CTPYKTYPE HapuUCOBaH CMSIOWHOW UMW MYHKTUPHBIA KMNWH, HO pearibHbiu

3HaHTUOMEP MOXET ObITb APYrMM 3HaHTVOMEPOM.

Mpumep 46: 6-(gumeTnammnHo)-4-[(MeTunammHo)meTmn]-2-[6-(4-nponun-4H-1,2,4-tpuason-3-

nn)nMpnaunH-2-unj-2,3-gurngpo-1H-nnppono[3,4-clnupmnanH-1-oH

| 0
N AN —

I N\

N~ \
HN N

N __N
| N
/// Mp.-46

Cragnsa 1. mpem-6ytnn ({6-(aumeTunammHo)-1-okco-2-[6-(4-nponun-4H-1,2,4-tpnason-

3-un)nnpnaunn-2-unj-2,3-agurnapo-1H-nuppono[3,4-clnupuanH-4-nnimetun)metunkapbamar

Cwmecb 13 lNMpomexytoyHoro coeauHenuma 3 (1,33 r, 4,15 mmons), MpomexyToyHoro
coeaunHeHun 13 (1,16 r, 4,36 mmonb), Pd,(dba); (380 mr, 0,415 mmone), Xantphos (480 r,
0,830 mmoneb), n K;PO, (2,64 1, 12,5 mmonb) B 1,4-guokcaHe (46 mn) gerasmposanu N, B

TeyeHne 5 MuH. 1 nepemewmsanm npu 85 °C B TedyeHne 16 yac. PeakyuoHHylO CMeChb
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aHanusnposanu npu nomowm PX-MC aHanusa, KOTOpbIN MNOKa3sblBAEeT pPacxojoBaHue
BbIXOAHOro Bewectsa. CMecCb oxnaxganu A0 KOMHaTHOW TemnepaTtypbl, PUnbTpoBanu Yepes
cnon Celite® n koHueHTpuposanu B Bakyyme. Ocrarok cycnenguposanu B EtOAc (15 mn) B
TeyeHne 10 MuH., N TBEpAable BelwlecTtBa cobupanu dunbTpaynen. OTPUNLTPOBAHBLIN KOPXK
npombiBann EtOAC (4x) n notom cywmnu B Bakyyme. OCTaTok oyvjanu ¢ UCMNonb3oBaHMEM
dnaw-xpomarorpadum (40 r SiO,, 0-100% EtOAc/rentan notom 10% MeOH/EtOAcC) ¢
nony4YeHMemM CBETNO-XENTOro TBepaoro sewecrsa. Marepman pactsopsnu B 1:9 EtOH/OXM u
obpabartbiBann Ultra-pure Si-Thio SiO, (1,59 r). Cmecb nepemeluBann B TeYeHue 2 4ac. u
dunbtpoann. OTpUNbTpOBaHbIN KOpXX npombiBanu 1:9 EtOH/OXM, n o6besnHeHHbI
dunbTpar KoHueHTpuposanu B Bakyyme. Octatok pacteopsnm B 1:9 EtOH/OXM n
obpabatbiBanun Ultra-pure Si-Thio SiO, (1,32 r). Cmecb nepemelumsann B TeyeHue 3 4ac. u
notom puneTpoBann. OTdunbTpoBaHbI kopXK npombieany 1:9 EtOH/OXM, n o6beanHeHHbI
dunbTpart KoHyeHTpuposanu. Octartok pacteopsanu B 1:9 EtOH n obpabateisanu Ultra-pure Si-
Thio SiO, (1,22 r). Cmecb nepemewwmBann B TedeHne 16 4yacoB M NOTOM PUNbLTPOBANW.
OtdunbTpoBaHbin - kopk  npombiBanu 1.9  EtOH/OXM. O6beauHeHHbIn  unbTpar
KOHUEHTpUpoBann Aaocyxa, oTpumyoum mpem-6ytun  ({6-(aMmeTnnammHo)-1-okco-2-[6-(4-
nponun-4H-1,2,4-tpmnason-3-un)nnpuanH-2-mnl-2, 3-anruapo-1H-nuppono[3,4-clnnpuamnH-4-
unimetmn)metunkapbamar (2,08 r, 95% BbIx04) B BUAE CBETNO-KENTOrO TBEPAOro BELECTBA.
'H AMP (400 My, IMCO-ds) & 8,74 (c, 1H), 8,61 (a, J=8,4 'y, 1H), 8,09 (1, J=8,0 'y, 1H),
7,97 (4, J=7,6 Ty, 1H), 6,82 (c, 1H), 5,05 (g, J=11,7 'y, 2H), 4,56 (c, 2H), 4,52 — 4,46 (m, 2H),
3,09 (c, 6H), 2,92 (c, 3H), 1,88 — 1,76 (m, 2H), 1,40 — 1,19 (m, 9H), 0,87 (1, J=7,4 'y, 3H); PX-
MC m/z (ECI+) ansa (CsH34NsO3), 507,4 (M+H)+.

AnbTepHatmBHa ctagus 1. mpem-6ytnn ({6-(aumeTmnammnHo)-1-okco-2-[6-(4-nponun-
4H-1,2,4-Tpnason-3-un)nnpunann-2-unj-2, 3-aurngpo-1H-nnppono[3,4-clnupuamH-4-
unimetmn)metTunkapdamar

K pacTBopy mpem-6yTun {[6-(anmeTnnamnHo)-4-(aumeTmnnkapdamoin)-3-
dhopmunnnpnauH-2-unjmetunimeTtunkapbamara (3e) (500 mr, 1,37 mmonb) n 6-(4-nponun-4H-
1,2,4-Tpnason-3-mun)nupnaunH-2-amvHy (NMpomexytoyHoe coeauHeHue 16) (293 wr, 1,44
mmone) B MeOH (9,1 mn) pobasnsann pekabopaH (62,0 mr, 0,508 mmonb). Cmecb
nepemMeLuMBany npyM KOMHaTHOW Temneparype B TedeHme 16 yac. n notom gobaBnsnv pacTeop
NaOMe (25% B MeOH, 5,02 mn, 22,0 mmonb). Cmecb nepemewumsanu npu 65 °C B TeueHue 2
4yacos, nony4as XenTyro cycneHsuo. [lobasnsanu gononHurtensHoe konmyectso NaOMe (0,5 M
B MeOH, 13,7 mn, 6,86 Mmmonb), 1 cMecb nepemewwmsany npn 65 °C B TeyeHme 3 vac.
PeakUMOHHYI0 CMeChb OXNakaanu 40 KOMHaTHOM TEMNEepaTypbl, U XKeNTble TBEPAbIE BELlecTBa
cobupanu dunbtpayunen. OTunbTpoBaHbid KOpX npombiBany H,O (2x3 mn) v cywwunu B
Bakyyme C nonydeHnem mpem-oytun ({6-(aumeTtmnnammuHo)-1-okco-2-[6-(4-nponnn-4H-1,2,4-

Tpuason-3-nn)nupnauH-2-unj-2,3-gurnapo-1H-nnppono[3,4-clnmpnaunH-4-
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unimetun)metunkapbamarta (518 wmr, 75% BbIxO4) B BMAE CBETMO-XKENTOrO TBEPAOro
Bewjecta. PX-MC m/z (ECI+) ang (CxHz4NsO3), 507,5 (M+H)+.

Craguns 2: 6-(aumeTmnamuHo)-4-[(meTunammHo)meTun]-2-[6-(4-nponun-4H-1,2 4-

Tpuason-3-un)nupnauH-2-unj-2,3-gurnapo-1H-nnppono[3,4-clnmpnaunH-1-ox

| //”NV"“

K cycneHsum u3 mpem-0ytun ({6-(gumetnnammHo)-1-okco-2-[6-(4-nponun-4H-1,2,4-
Tpuason-3-nn)nupnaunH-2-unj-2, 3-gurnapo-1H-nnppono[3,4-clnmpnaunH-4-
unimetnn)metunkapbamara (1,96 r, 3,87 mmonb) B8 MeOH (20 mn) meaneHHo aobasnsanu
pacteop HCI (4,0 M B 1,4-guokcane, 19,3 mn, 77,4 mmons) npu 0 °C. Cmecb nepemeLrumsanu B
TeyeHne 3 yac. npm 0 °C 1 noTom Jasany MEANEHHO HarpeTbCs A0 KOMHaTHOW Temneparypbl.
Cmecb nepemeluBanu npyv KOMHaTtHOW TemnepaType B TedeHue 16 yac. PeakynoHHyo cmech
KOHLeHTpupoBanu gocyxa. Teepable Bewjectsa pactsopanu B cmecu 1:9 MeOH/OXM (80 mn),
oxnaxgann go 0 °C, n 3atrem nepemeLumBanu € HacbilweHHbIM BogHbIM Na,CO; (25 mn) B
TeyeHne 20 muH. Cmecb pasgenanu. BogHbin cnon akctparuposanu 1:19 MeOH/OXM (3x50
mn). O6beanHeHHble opraHuyeckue cnou npombisann H,O (2x30 mn), cywmnnun Hag Na SOy,
dunbTpOBaNn U KOHUEHTpuUposanu. Teepable Bewjectsa cycnenguposanu B EtOAc npu 40 °C
B TeyeHne 40 wmuH. Tsepable Bewecrtsa cobupanu npu  MAOMOWM  OuUnbTpalmu.
OTdunbTpoBaHbii kOpXK npombiBanu EtOAcC, n notom cywunu B TeyeHne 16 4yacos B
BaKkyymHom wkady npm 30 °C ¢ nonyveHmem 6-(aumeTunamMmmHo)-4-[(MeTunammHo)MeTun]-2-[6-
(4-nponunn-4H-1,2,4-tpuason-3-un)nupmnaunH-2-unj-2,3-gmurngpo-1H-nnppono[3,4-clnupmngunn-1-
oHa (1,42 1, 90% BbLIXOA) B BUAE >XeNToro Teepaoro sewectsa. 'H AMP (400 My, AMCO-dg) d
8,73 (c, 1H), 8,62 (a4, J=8,4, 1,0 'y, 1H), 8,11 - 8,04 (m, 1H), 8,00 (a4, J=7,7, 1,0 'y, 1H), 6,78
(c, 1H), 5,14 (c, 2H), 4,57 (pa4, J=7,9, 6,5 'y, 2H), 3,80 (c, 2H), 3,09 (c, 6H), 2,35 (c, 3H), 1,88
(r, J=7,4 Ty, 2H), 0,93 (1, J=7,4 'y, 3H); PX-MC m/z (ECI+) ans (C21HxNgO), 407,3 (M+H)+.

Mpumep 55: 4-[(MeTnamunHo)meTuN]-6-[(2R)-2-meTnnnuponuanHun-1-unj-2-[6-(4-nponun-4H-

1,2,4-Tpnason-3-un)nupnanH-2-unj-2,3-gurngpo-1H-nnppono[3,4-clnupnaunH-1-oH
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Craguns 1: mpem-6yTun ({6-xnop-1-okco-2-[6-(4-nponun-4H-1,2,4-Tpnason-3-

nnnupnaunH-2-mnl-2,3-anrngpo-1H-nuppono[3,4-clnupuanH-4-nnimetun)meTunkapbamar
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K pactBopy [pomexytouyHoro coeauHeHma 2 (430 wmr, 1,38 mMmonb),
MpomexyTo4yHoro coeaunHeHua 13 (368 wmr, 1,38 mmonb), K,CO; (419 wmr, 3,03 mmonb), u
N,N-gumeTtunetmnerngunamuvna (60,7 mr, 0,690 mmonk) B MeCN (10,0 mn) gobasnsanu Cul (65,7
mr, 0,345 mmonb). Cmeck 6apbotnposanu N, B Te4eHME 5 MUH. 1 NOTOM NepemeLumsani npu
120 °C B TeueHue 1,5 yac. B atmocdepe nog ASNCTBUEM MUKPOBOSHOBOrO manyyerHus. PX-MC
aHanu3 nokasan pacxojoBaHWe WUCXOAHOro BeljecTBa. PeakuyuoHHY CMeChb oxnaganu Ao
KoMHatHon Ttemnepartypbl, u gobasnanm H,O (10 mn). Cmeck nepemewmsanu B TeyeHue 15
MWH. U NoToM cunbTposanu. OTdUNbTPoBaHbIN KOpXK npombieany H,O (3%x3 mn) n cywmnu B
Bakyyme. OcTaTok oumwanun ¢ ncnone3osaHmem dnaw-xpomatorpacdum (12 r SiO,, EtOAc) ¢
nonyyeHuem mpem-6ytun ({6-xnop-1-okco-2-[6-(4-nponunn-4H-1,2,4-tTpnason-3-un)nnpunamnH-2-
unj-2,3-aurnapo-1H-nnppono[3,4-clnupunanH-4-nnimetun)metunkapbamara (430 wmr, 63%
BbIXOA) B BUAE >KOBTOI cknonoanbHoi peyosuHn. 'H AMP (400 MIy, Xnopodopm-d) d 8,68 (a,
J=8,4 'y, 1H), 8,25 (c, 1H), 8,14 (c, 1H), 8,02 — 7,92 (m, 1H), 7,78 (c, 1H), 5,14 (c, 2H), 4,76 —
4,50 (m, 4H), 2,97 (c, 3H), 1,97 — 1,80 (m, 2H), 1,37 (c, 9H), 0,94 (c, 3H); m/z (ECI+) ans
(C24H25CIN;O3), 498,2 (M+H)+.

Cragna 2: mpem-6ytun metun({6-[(2R)-2-meTnnnmponuanHun-1-un]-1-okco-2-[6-(4-

nponun-4H-1,2,4-tpnason-3-un)nnpuanH-2-mnl-2, 3-aurnapo-1H-nuppono[3,4-clnnpuanH-4-

unimetun)kapbamar
eV
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Pacteop mpem-6yTun ({6-xnop-1-okco-2-[6-(4-nponun-4H-1,2,4-Tprnason-3-

nn)nupnaunH-2-mnl-2,3-anrngpo-1H-nuppono[3,4-clnpuanH-4-nnimeTun)metunkapbamara (200
mr, 0,402 mmonb) n Cs,CO; (720 wr, 2,21 mmonb) B 1,4-gunokcane (5,0 mn) 6apbotuposanu

aproHom B TedeHme 3 MuH., n gobasnann RuPhos Pd G3 (33,6 mr, 0,0402 mmonb). Cmecb
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GapboTnposany aproHoM B TeYeHue 3 MuH., 1 gobasnanu (2R)-2-metunnuponugnHnn (171 wr,
2,01 mmonb). Cmeck nepemerwumsanu npu 100 °C B TeveHue 18 yac. PX-MC aHanu3 nokasan
pacxogoBaHne ucxogHoro Bewjectsa. Cmecb unbTpoBann, M OTPUNBTPOBAHBLIN KOPXK
npombiBanu OXM (2x10 mn). O6beauHEHHbIN PUNbTPaT KOHUEHTpupoBanu gocyxa. OcraTok
oynwjanu ¢ ucnornb3osaHnem dnaw-xpomarorpadum (8 r SiO,, EtOAC) ¢ nonyyeHnem mpem-
6ytun metun({6-[(2R)-2-meTunnuponnaunHnn-1-mnj-1-okco-2-[6-(4-nponnn-4H-1,2,4-tpnason-3-
nn)nnpuamnn-2-unl-2,3-gurnapo-1H-nnppono[3,4-clnupuaunn-4-nnimetmn)kapbamara (210 wr,
96% BbIXOZ) B BUAE XenToro TBepaoro sellyectsa. 'H AMP (400 My, CDCl,) d 8,82 — 8,62 (M,
1H), 8,25 (c, 1H), 8,17 — 8,09 (m, 1H), 7,97 — 7,89 (m, 1H), 6,74 (c, 1H), 5,13 — 4,85 (m, 2H),
4,76 — 4,58 (m, 2H), 4,64 — 4,42 (m, 2H), 4,35 — 4,19 (m, 1H), 3,84 — 3,73 (m, 2H), 3,67 — 3,57
(m, 1H), 3,46 — 3,31 (m, 1H), 3,01 (w.c., 3H), 2,19 — 2,08 (m, 2H), 1,99 — 1,90 (m, 1H), 1,81 —
1,74 (m, 1H), 1,48 — 1,31 (m, 9H), 1,27 (4, J=6,1 'y, 3H), 0,98 (1, J=6,3 'y, 3H); m/z (ECI+) gnsa
(CaeH3sNsO3), 547,4 (M+H)+.

Craguns 3: 4-[(meTunammnHo)meTun]-6-[(2R)-2-meTnnnnponuauHun- 1-unl-2-[6-(4-

nponun-4H-1,2,4-tpnason-3-un)nnupuanH-2-mnl-2,3-aurngpo-1H-nnppono[3,4-clnupuanH-1-oHa
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K pactBopy mpem-6ytun metun({6-[(2R)-2-meTunnuponuannunn-1-mnj-1-okco-2-[6-(4-

rmapoxnopuaHa conb

nponun-4H-1,2,4-tpnason-3-un)nnpuanH-2-mnl-2, 3-anrnapo-1H-nuppono[3,4-clnnpunanH-4-
unimetnn)kapbamara (210 mr, 0,384 mmonb) B OXM (5,0 mn) npu 0 °C gobasnsnun pactsop
HCI (1,0 M B EtOAc, 5,0 mn). Cmecb nepemewwmann npn 20 °C B TeyeHne 4 vac. C
nonyvyeHmem cycnensun. PX-MC aHanui nokasan pacxofoBaHMe WCXO4HOro BellecTsa.
CycneHsno cdunbtposanun. OTdunbTpoBaHbI kopxk npombisany OXM (5 mn) n cywwmnu B
Bakyyme. Matepuan pacteopsnm B H,O (30 mn), n cywwmnu nytem nuodunusayum c
nonyveHnem 4-[(metmnammHo)meTun]-6-[(2R)-2-meTunnuponuanHun-1-unj-2-[6-(4-nponun-4H-
1,2,4-Tpnason-3-un)nupnaunH-2-unj-2, 3-aurnapo-1H-nnppono[3,4-clnupnanH-1-oHa, Bblgenanu
kak rugpoxnopus (170 mr, 92% BbIXOA) B BUAE XenToro TBepaoro sewjectsa. 'H AMP (600
My, OAMCO-dg) d 8,68 (c, 1H), 8,53 (a1, J=6,2, 2,9 'y, 1H), 8,04 — 7,98 (m, 1H), 7,94 (aa,
J=8,0, 2,8 'y, 1H), 6,53 (¢, 1H), 5,06 — 4,98 (m, 2H), 4,56 — 4,48 (m, 2H), 3,84 (2H obscured by
pacTBoOpHUK peak), 3,28 (a4, J=9,3 'y, 1H), 2,46 — 2,34 (m, 3H), 2,09 — 1,96 (m, 2H), 1,96 — 1,89
(m, 1H), 1,88 — 1,74 (m, 4H), 1,74 — 1,63 (m, 1H), 1,15 (g, J=6,1 'y, 3H), 0,90 (1, J=7,4 'y, 3H);
m/z (ECI+) ansa (Ca4H3oNgO), 447,1 (M+H)+.
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Mpumep 56:  4-(ammHOMETUN)-B-[3TUN(METUN)aMNHO]-2-[6-(4-nponun-4H-1,2,4-Tpuason-3-

nnnupnaunH-2-unj-2,3-gurngpo-1H-nnppono[3,4-clnupuanH-1-oHa rugpoxnopus
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/\/ ‘N
N NN np.-56
Craguns 1: mpem-6yTun ({6-xnop-1-okco-2-[6-(4-nponun-4H-1,2,4-Tpnason-3-

unnupnaunH-2-mnl-2, 3-aurnapo-1H-nuppono[3,4-clnupuanH-4-nniveTun)kapbamat

0
C||\ _
N~ N}\l/
=N
T
0% >0

A

K pactBopy [lpomexytoyHoro coeauHeHmsa 7 (300 wmr, 1,01 mMmonb),
MpomexyToyHoro coeauHeHus 13 (306 mr, 2,22 mmonsb), N,N-gumeTtunetuneHgnamumnda (44,4
mr, 0,504 mmonb), n K;CO3 (306 mr, 2,22 mmone) B MeCN (10,0 mn) gobasnsann Cul (48,0 wr,
0,252 mmonb), n cmecb 6apboTuposanu aproHom B TeyeHne 5 MuH. CMecb nepemeLunsanv
npyn 120 °C B TeuyeHune 1,5 yac. nog AEWCTBMEM MUKPOBOMHOBOro uanyyeHus. TCX aHanus
nokasan pacxoA0BaHWe NCXOAHOrO BellecTBa. PeakLyMOoHHY CMEeCh OXNaxaanu 4O KOMHATHON
Temnepatypbl, n gobdasnanu H,O (80 mn). Cmeck dunbTpoBanu, U OTMOUMLTPOBAHLIA KOPXK
npombisanu H,O (3x5 mn) u cylumnu B Bakyyme ¢ nonyveHnem mpem-6ytun ({6-xnop-1-okco-2-
[6-(4-nponnn-4H-1,2,4-Tpnason-3-un)nupnann-2-nnl-2, 3-aurngpo-1H-nnppono[3,4-clnupmant-
4-nmimeTun)kapbamara (290 mr, 60% BbIXOA) B BMAE KOPUYHEBOrO TBEPAOro BeljecTsa. 'H
AMP (400 MI'y, AMCO-ds) © 8,78 (¢, 1H), 8,59 (a, J=8,3 'y, 1H), 8,18 — 8,07 (m, 1H), 8,01 (a4,
J=7,6 'y, 1H), 7,84 (c, 1H), 7,55 (1, J=5,9 'y, 1H), 5,26 (c, 2H), 4,58 (1, J=7,1 T'y, 2H), 4,39 (a4,
J=5,9 'y, 2H), 1,83 (kB., J=7,4 'y, 2H), 1,35 (c, 9H), 0,86 (1, J=7,3 'y, 3H); m/z (ECI+) ana
(C23H26CIN;O3), 484,2 (M+H)+.

Cragna 2. mpem-6ytun  ({6-[aTun(meTun)ammHo]-1-okco-2-[6-(4-nponun-4H-1,2,4-

Tpyason-3-un)nupuaunH-2-unl-2, 3-guruapo-1H-nuppono[3,4-clnnpnagnn-4-nnimeTtun)kapbamar
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Pacteop mpem-6yTun ({6-xnop-1-okco-2-[6-(4-nponun-4H-1,2,4-Tprnason-3-
nnnupnamnH-2-mnl-2,3-aurnapo-1H-nuppono[3,4-clnupugnt-4-nnimeTtun)kapbamarta (290 wr,
0,599 mmornb) n Cs,CO; (586 wmr, 1,8 mmonb) B 1,4-anokcaHe (10,0 mn) 6apbotuposanu
aproHom B TeyeHue 3 MuH., n pgobasnsnm RuPhos Pd G3 (50,1, 0,0599 mmonb). Cmecb
B6apbotnposanu aproHom B TeyeHne 3 MuH., u gobaenann N-metunetaHamuH (70,8 mr, 1,2
mmonb). Cmeck nepemewmsany npu 100 °C B TeueHne 18 vac. B atmocdepe Ar. PX-MC
aHanv3 nokasan pacxojoBaHMe UCXOAHOro Beljectsa. PeakUMOoHHY CMEeCh KOHLEHTPUPOBanm
AOCyXa, W OCTaToK ouuwann ¢ ucnonb3oBaHnem npenapatmpHon TCX (SiO, 1:20
MeOH/EtOAc) ¢ nonyyeHnem mpem-6ytun ({6-[aTnn(metnn)ammHol-1-okco-2-[6-(4-nponun-4H-
1,2,4-Tpnason-3-un)nupnaunn-2-unj-2,3-gurngpo-1H-nnppono[3,4-clnupmnannH-4-
unimetnn)kapbamara (90 mr, 30% BbIxo4) B BUAE Xentoro TBepaoro sewecrtea. m/z (ECI+)
ana (CysHi4NgO3), 507,3 (M+H)+.

Cragusa 3. 4-(ammHomeTun)-6-[aTun(meTnn)amuHol-2-[6-(4-nponun-4H-1,2,4-tpnason-3-

nn)nupnaunH-2-unj-2,3-gurngpo-1H-nnppono[3,4-clnupuanH-1-oHa rugpoxnopus
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K pacteopy mpem-6ytvn ({6-[aTun(meTtnn)ammHol-1-okco-2-[6-(4-nponun-4H-1,2,4-
Tpyason-3-un)nupunaunH-2-unl-2, 3-aurna po-1H-nuppono[3,4-clnupuanH-4-nnimetun)kapbamarta
(90 wr, 0,18 mmonb) B EtOAc (5,0 mn) gobasnanu pactesop HCI (4,0 M B EtOAc, 3,0 mn) npu O
°C. Cmecb nepemewwvsanu npu 15 °C B TeyeHme 20 4ac. PX-MC aHanms nokasan
pacxoj0BaHMe UCXOAHOro BeLecTBa. PeakyMOoHHYO CMeCb KOHLUEHTpupoBanu gocyxa. OcraTok
ounwanu ¢ mucnonb3osaHuem npenapatmBHon BOXKX ¢ konoHkon YMC-Actus Triart C-18
(150%x30 mm, 5 mkm pasmep yacTtuy), kotopyto antonposanun 11-51% MeCN/H,O (+0,05% HCI)
CO ckopocTbio notoka 30 MI/MUH., YTOBbI NONYYNTb 4-(aMUHOMETMUN)-6-[3TUN(MEeTUN)aMnHO]-2-
[6-(4-nponnn-4H-1,2,4-Tpnason-3-un)nupnand-2-nnj-2, 3-aurngpo-1H-nnppono[3,4-clnupmnant-
1-0OH, BblgeneHHbIM B BUae ruagpoxnopuga (37 mr, 47% BbIXO4) B BUAE KENTOrO TBEPLOro
Bewectsa. 'H AMP (400 My, IMCO-ds) 8 8,97 (c, 1H), 8,65 (a, J=8,4 'y, 1H), 8,48 (c, 3H),
8,16 — 8,09 (m, 1H), 8,02 (a, J=7,6 'y, 1H), 6,88 (c, 1H), 5,14 (c, 2H), 4,59 (T, J=7,3 'y, 2H),
4,22 (g, J=6,1 'y, 2H), 3,71 (xB., J=7,1 'y, 2H), 3,11 (c, 3H), 1,89 (k8., J=7,3 'y, 2H), 1,11 (T,
J=6,9 'y, 3H), 0,94 (1, J=7,4 'y, 3H); m/z (ECI+) ansa (C,1HxNgO), 407,3 (M+H)+.

Mpumep 57: 4-[(meTunamuHo)meTnn]-6-(1-metunumknonponun)-2-{6-[4-(neHtan-3-nn)-4H-

1,2,4-Tpnason-3-unjnnupuanH-2-un}-2, 3-gurng po-1H-nnppono[3,4-clnupuanH-1-oH
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Cragua 1: mpem-6ytun metnri[6-(1-meTnnymknonponun)- 1-okco-2-{6-[4-(neHTaH-3-un)-

4H-1,2,4-Tpnason-3-unjnupmnaunH-2-un}-2,3-aurnapo-1H-nupponol3,4-clnupuanH-4-
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K cmecn wuns TlpomexytodyHoro coegauHeHua 8 (100 wmr, 0,302 mmonb),

un]metunikapbamar

MpomexyTouyHoro coeguHeHus 14 (89,1 mr, 0,302 mmone) n K;PO,4 (192 mr, 0,905 mmonb) B
1,4-gnokcarHe (5,0 mn) B atmocdepe N, gobasnsnm Pd,(dba); (27,6 mr, 0,0302 mmonb) n
Xantphos (34,9 mr, 0,0603 mmonb). Cmeck 6apbotuposanu N, B TeueHue gByx MUHYT. CMech
nepemewwmsany npu 85 °C B TeueHne 18 vac. PX-MC aHanm3 nokasan pacxogoBaHue
ncxopHoro Bewjectsa. PeakumoHHyo cmecb pasbasnanu H,O (1,5 mn) n akctparuposanu
EtOAc (2x10 mn). O6begeHeHHble opraHmyeckme dasbl cywmnnun Hag Na,SO,, dunbTposanu, 1
koHUeHTpuposanu. OcTtaTok ouuwjanu ¢ ucnonb3osaHnem npenapatmsHon TCX (SiO,, 1:30
MeOH/EtOAc) ¢ nonyyeHunem mpem-6ytnn metur{[6-(1-metunymknonponun)-1-okco-2-{6-[4-
(neHTan-3-un)-4H-1,2,4-tpnason-3-unjnupnanH-2-nn}-2, 3-anrnapo-1H-nuppono[3,4-
clnnpnaunn-4-unjmetunikapbamara (100 mr, 61% BbIXO4) B BMAE CBETMO-XXENTOrO TBEPAOro
Bewectsa. 'H AMP (400 My, AMCO-ds) 8,92 (c, 1H), 8,61 (a, J=8,4 'y, 1H), 8,14 — 8,06 (m,
1H), 7,93 (4, J=7,6 Ty, 1H), 7,58 (c, 1H), 5,17 (4, J=23,7 'y, 2H), 4,53 (c, 2H), 2,92 (c, 3H),
1,99 — 1,83 (m, 1H), 1,54 (c, 3H), 1,38 (c, 5H), 1,23 (c, 4H), 1,18 (c, 4H), 0,91 — 0,82 (m, 4H),
0,78 (1, J=7,4 Ty, 6H); m/z (ECI+) agnsa (C3oHagN7O3), 546,5 (M+H)+.

Cragusa 2: 4-[(meTnnammHo)meTun]-6-(1-metunuyuknonponun)-2-{6-[4-(neHTtan-3-nn)-4H-

1,2,4-Tpnason-3-unjnnpuanH-2-un}-2, 3-gurngpo-1H-nnppono[3,4-clnupuamnH-1-oH
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Pactsop mpem-6ytun metun{[6-(1-meTnnyuknonponun)-1-okco-2-{6-[4-(neHTaH-3-un)-
4H-1,2,4-Tpnason-3-unjnupnaunH-2-un}-2,3-aurugpo-1H-nupponol3,4-clnupugnH-4-
un]meTtunikapbamara (100 mr, 0,183 mmons) B XM (3,0 mn) oxnaxganu ao 0 °C, n T®O (1,0
mn) gobasnanu no kannam. Cmecb nepemeLumBany Nnpy KOMHaTHOW Temneparype B TeveHue 4
yacos. PX-MC aHanu3 nokasan pacxogoBaHue ucxogHoro Bewectsa. Cwmech
koHueHTpuposanu. Octarok pacteopsnu B XM (50 mn) n npombiBanu HacbILWEHHbIM BOAHbIM
NaHCO; (20 mn) n HacbiweHHbIM coneBbiM pactBopom (20 mn). OpraHM4yeckuin Cnon CyLInmu
Hag Na,SO, dunbTpoBanM W KOHUEHTpUpOBanNW. Teepable BewecTBa Cylwunv nyTem
nuodomnusaymm c nonyvyeHnem  4-[(metmnammHo)meTtun]-6-(1-metunuymknonponun)-2-{6-[4-
(neHTan-3-un)-4H-1,2,4-tpnason-3-unjnupnanH-2-nn}-2, 3-aurnapo-1H-nuppono[3,4-
clnmpnamnH-1-oHa (33 Mr, 40% BbIxog) B BUAe nouTn 6enoro Teepaoro ellectsa. 'H AMP (400
My, AMCO-dg) 6 8,93 (c, 1H), 8,65 (a4, J=8,4 'y, 1H), 8,14 — 8,06 (m, 1H), 7,96 (&, J=7,6 'y,
1H), 7,57 (c, 1H), 5,43 (14, J=8,7, 4,3 T'y, 1H), 5,26 (c, 2H), 3,91 (c, 2H), 2,34 (c, 4H), 1,99 —
1,86 (m, J=6,7 'y, 4H), 1,56 (c, 3H), 1,25 (n, J=3,5 'y, 2H), 0,87 (ks., J=3,6 'y, 2H), 0,83 (c,
6H); m/z (ECI+) ansa (CasH31N7O), 446,5 (M+H)+.

Mpumep 58: 2-(6-{4-[(2S)-6yTaH-2-nn]-4H-1,2,4-Tpnason-3-unnnpuanH-2-un)-4-

[(meTnammnHo)meTnn]-6-(1-metTunumknonponun)-2, 3-aurnapo-1H-nnppono[3,4-clnupnanH-1-oH
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Cmecb un3 [MpomexyToyHoro coeauHenHuma 8 (684 wmr, 0,206 wmmonb),
MpomexyTo4yHoro coeguHeHusa 15 (58,0 mr, 0,210 mmonb), K,CO;5 (71,3 mr, 0,516 mmonb),
N N-gumeTtunetmnengnamuvHa (8,61 wmr, 0,0977 mmonb), u Cul (9,3 wmr, 0,0488 mmonb)
nepemewwmsany npu 120 °C B TeyeHne 90 MWH. Nog AENCTBMEM MUKPOBOMHOBOIO M3Iy4YEeHUs.
PX-MC aHanua nokasan pacxogoBaHue ucxogHoro Beuwlectsa. Cmecb oxnaxganum Ao
KOMHaTHOW Temnepartypbl 1 puneTpoBanm vyepes Celite®. OTdmnbTpoBaHbIN KOPXK NPOMbIBaNU
10% MeOH/OXM, wn o6beauHeHHbIn unbTpaT KoHUeHTpuposanu Aaocyxa. Ocrarok
pacteopsnu B OXM (2,0 mn), n aobasnann TPO (1,0 mn). Cmecb nepemewwmsanu npu
KOMHaTHOW TemnepaTtype B Te4eHne 2 4acoB. PeakyMOHHYIO CMECb KOHLEHTPMPOBaNu aocyxa.
Ocrarok ounwanu ¢ ncnonb3osaHmem npenapatusHon SFC ¢ konoHkon ZymorSPHERE HADP
(4,6x150 mm, 5 MKm pasmep 4acTuy), kotopyto anouposanu 5-50% MeOH/CO, co ckopocTbio
notoka 4,0 mn/mMuH. ¢ nonydeHuem (57,6 mMr, 65% BbIX04) B BUAE TBEPAOro BELleCTBa. H AMP
(600 MI'y, AMCO-dg) 8 8,92 (c, 1H), 8,61 (4, J=8,0 'y, 1H), 8,15 -8,07 (m, 1H), 7,93 (a4, J=7,2
My, 1H), 7,66 (c, 1H), 5,31 (n, J=7,2 'y, 1H), 5,25 - 5,17 (m, 2H), 4,35 (c, 2H), 2,68 (c, 3H), 1,92
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(aan, J=36.2, 14,6, 7,4 Ty, 2H), 1,57 (4, J=8,2 'y, 6H), 1,42 — 1,37 (m, 2H), 0,91 (4, J=5,4 'y,
2H), 0,82 (T, J=7,3 'y, 3H); m/z (ECI+) anst (CasH2oN70), 432,2 (M+H)+.

Mpumep 59: 6-[aTUN(MeTUN)aMUHO]-4-[(MeTnammHo)meTun]-2-[6-(4-nponnn-4H-1,2,4-tTpnason-

3-un)nnpngunn-2-unj-2,3-gurngpo-1H-nnppono[3,4-clnnpnamH-1-oH
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Cragns 1: mpem-6yTun ({6-xnop-1-okco-2-[6-(4-nponun-4H-1,2,4-Tpnason-3-

nnnupnaunH-2-mnl-2,3-anrngpo-1H-nuppono[3,4-clnupuanH-4-nnimetun)meTunkapbamar

o)
C||\ —
No .~ N}\l/
=N
N

NN
0/&0 S

A

K pacteopy [lpomexyroyHoro coeauHeHua 2 (200 wr, 0,642 mMmonb),
MpomexyTto4yHoro coeauHeHusa 13 (180 mr, 0,674 mmonb), K.CO; (195 mr, 1,41 mmonb), u
N,N-gumeTtunetmnerngunamuna (28,3 mr, 0,321 mmons) B MeCN (7,0 mn) gobasnanu Cul (30,5
mr, 0,160 mmonb). Cmecb 6apboTupoBany aproHoM B TeYEHUE 5 MUH. 1 NOTOM NepemeLLnBaniu
npu 120 °C B TedeHme 1,5 yac. B atmocepe noa 4eNCTBUEM MUKPOBOMHOBOrO U3ny4veHus. PX-
MC aHanus nokasan pacxogoBaHune ncxoaHoro seuwjectsa. Cmecb pasbasnsnm H,O (30 mn).
MonyyeHHbIV B pesynbTaTe ocagok cobupanu npy nomowm punbtpagmm. OTMnbTPOBaHHBIN
kopxx nepemewwmsanun B EtOAc (100 mn) n dunbtposanu, 4tobbl yaanute HEPaCTBOPEHHbIE
TBEpAble BewectBa. PunbTpar KOHUEHTpUpOBaNM focyxa C nonyvyeHnem mpem-oytun ({6-
Xxnop-1-okco-2-[6-(4-nponun-4H-1,2,4-tpuason-3-un)nupnaunH-2-unj-2, 3-gurngpo-1H-
nuppono[3,4-clnupuanH-4-nnimetun)meTtunkapbamara (270 mr, 85% BbIXO4) B BUAE CEPOro
TBEpaoro sewectsa. 'H AMP (400 My, AMCO-ds) 8 8,78 (¢, 1H), 8,60 (a, J=8,3 'y, 1H), 8,17
— 8,10 (m, 1H), 8,00 (g, J=7,6 'y, 1H), 7,87 (c, 1H), 5,21 (c, 2H), 4,66 (c, 2H), 4,60 — 4,54 (m,
2H), 2,93 (c, 3H), 1,81 (¢, 2H), 1,37 (c, 5H), 1,24 (c, 4H), 0,86 (T, J=7,3 'y, 3H); m/z (ECI+) gns
(C24H2sCIN;O3), 498,2 (M+H)+.

Cragna 2: mpem-6ytun ({6-[aTun(meTun)ammHo]-1-okco-2-[6-(4-nponun-4H-1,2,4-
Tpuason-3-nn)nupnaunH-2-unj-2,3-gurnapo-1H-nnppono[3,4-clnmpnaunH-4-

unimetmn)metunkapbamar
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Cwmecb u3 mpem-6yTnn ({6-xnop-1-okco-2-[6-(4-nponun-4H-1,2,4-Tpnason-3-
un)nupnaunH-2-mnl-2,3-aurnapo-1H-nuppono[3,4-clnpuant-4-nnimeTun)metunkapbamara (270
mr, 0,542 mmonb), N-metunetaHamuna (64,1 wmr, 1,08 mmonb), u gobaensnun Cs,CO; (530 wr,
1,63 mmonb) B 1,4-gunokcare (8,0 mn) 6apboTuposanu aproHom B TedeHne 3 muH. 1 RuPhos Pd
G3 (45,4 wr, 0,542 mmonb). Cmechk 6apboTnpoBann aproHoM B TEYEHME AOMOMHUTENbHbLIX 3
MWH. 1 notom nepemewwmsanun npu 100 °C B TeueHue 18 uac. PX-MC ananu3 nokasan
pacxoaoBaHne ucxogHoro Beuwjectsa. Cmecb pasbasnanu H,O (50 mn) n akctparmposanu
EtOAc (2x50 mn). O6beaMHEHHbIE OpraHnyeckne Cnou NPOMbIBANU HaCbIWEHHbIM COMNEBbIM
pactsopom, cywmnun Hag Na,SO, dunbTpoBann u koHueHTpuposann. OCTaTok ouumwanu ¢
ncnone3osaHmem npenapatnsHon TCX (1:20 MeOH/EtOAc) ¢ nonyyeHnem mpem-6ytun ({6-
[aTun(meTnn)ammnHol-1-okco-2-[6-(4-nponun-4H-1,2,4-tpnason-3-mn)nupnaunH-2-unj-2,3-
anrnapo-1H-nuppono[3,4-clnupugnH-4-nnimeTtun)metunkapbamara (99 mr, 35% Bbixoa) B BUge
KopuYHeBoro Teepaoro sewectsa. 'H AMP (400 MI'y, IMCO-ds) & 8,76 (c, 1H), 8,62 (a, J=8,4
My, 1H), 8,12 - 8,06 (m, 1H), 7,98 (a, J=7,6 'y, 1H), 6,78 (c, 1H), 5,09 — 5,00 (m, 2H), 4,57 (c,
2H), 4,49 (c, 2H), 3,68 — 3,60 (m, 2H), 3,05 (c, 3H), 2,94 (c, 3H), 1,90 — 1,77 (m, 2H), 1,38 (c,
4H), 1,23 (c, 5H), 1,07 (g, J=7,9 'y, 3H), 0,89 (1, J=7,5 'y, 3H).; m/z (ECI+) ansa (C,7H3Ns03),
521,4 (M+H)+.

Cragna 3. 6-[atun(meTun)amunHol-4-[(meTnnammHo)meTun]-2-[6-(4-nponun-4H-1,2,4-

Tpuason-3-nn)nupnaunH-2-unl-2, 3-gurnapo-1H-nnppono[3,4-clnmpnanH-1-oHa rugpoxnopus,

N 0
N —
N~ NQ *HC|
~N N‘N
H a N

Pacteop mpem-6yTun ({6-[aTun(meTnn)ammHo]-1-okco-2-[6-(4-nponun-4H-1,2,4-
Tpuason-3-nn)nupnaunH-2-unj-2,3-gurngpo-1H-nnppono[3,4-clnmpnaunH-4-
unimetnn)metunkapbamara (99 wr, 0,19 mmonb) B8 AXM (20 mn) oxnaxganm go 0 °C n no
kannam obpabatbiBann pactsopom HCI (4,0 M B EtOAc, 5,0 mn). PeakynoHHyO cmecb
nepemeLunBany npu KOMHartHoOW Temnepatype B TeyeHune 2 aHen. PX-MC aHanu3 nokasan
pacxoaoBaHne ncxoaHoro eeljectsa. Cmecb KoHUeHTpuposanu gocyxa. OctaTtok ouyuwanu c

ncnone3oBaHvem npenapartusHon BOXX ¢ konoHkon YMC-Actus Triart C18 (15030 mm, 5

169



MKM pasmep 4actuy), kotopyto anounposanu 12-52% MeCN/H,O (+0,05% HCI) co ckopocTbio
notoka 30 MN/MWH. C nonyyeHuem 6-[aTun(MeTun)amuHol-4-[(meTunamumHo)meTun]-2-[6-(4-
nponun-4H-1,2,4-tpnason-3-un)nnpuaunH-2-mnl-2,3-aurugpo-1H-nuppono[3,4-clnnpuamnH-1-oxHa,
BblAENANU Kak rugpoxnopug (62,2 mr, 72% BbIX04) B BUAE XENTOro TBEpAOro BeLjecrsa. H
AMP (400 MI'y, AMCO-ds) 8 9,15 (4, J=8,2 'y, 2H), 8,85 (c, 1H), 8,65 (4, J=8,2 'y, 1H), 8,16 —
8,10 (m, 1H), 8,04 — 7,98 (m, 1H), 6,92 (c, 1H), 5,13 (c, 2H), 4,58 (T, J=7,2 Ty, 2H), 4,33 (T,
J=5,9 'y, 2H), 3,72 (kB., J=7,0 'y, 2H), 3,12 (c, 3H), 2,73 (T, J=5,4 'y, 3H), 1,87 (r, J=7,4 'Ly,
2H), 1,12 (1, J=7,0 'y, 3H), 0,93 (T, J=7,4 'y, 3H); m/z (ECI+) ansa (C,HxsNgO), 421,2 (M+H)+.

Mpumep 60: 4-(ammHomeTnn)-6-[aTun(metTun)ammHol-2-[6-(4-atun-4H-1,2,4-tpnason-3-

un)nupnaunH-2-unj-2,3-gurngpo-1H-nnppono[3,4-clnupmnanH-1-oH
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Cragusa 1: 4-xnop-6-[aTun(meTun)ammHol-2-[6-(4-atun-4H-1,2,4-Tpuason-3-mnn)nnpunaunH-

2-nn]-2,3-aurngpo-1H-nuppono[3,4-clnupuanH-1-oH
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Cmecb w3 4-xnop-6-[aTun(metnn)ammHol-2,3-aurngpo-1H-nnppono[3,4-clnupuaunH-1-
oHa ([MpomexyToyHoro coeguHeHua 9) (123 wmr, 0,487 mmonb), [NpPOMEXYTOYHOro
coeguHeHna 12 (110 wmr, 0,487 wmmonb), K,CO; (196 wmr, 1,42 wmwmonb), N,N-
anmeTtumnetTuneHguammHa (28,4 wr, 0,322 mmons) 1 Cul (30,7 mr, 0,161 mmone) B MeCN (4,0
mn) nepemewwmsann npyu 120 °C B TeyeHme 90 MWUH. Noj AEUCTBMEM MUKPOBOITHOBOIO
nanydyenms. PX-MC aHanu3 nokasan pacxogoBaHme wucxogHoro Bewjectsa. Cmecb
dunetposann uepes Celite®. OtdunbTpoBaHbin kopxx npombiBanm 10% MeOH/OXM, wn
o6beanHEHHbIN PUnNbTPaT KOHUEeHTpuposanu gocyxa. OcTaTtok ouyvwanu ¢ UCNonb30BaHMEM
dnaw-xpomarorpacpum (12 r  SiO,, 0-10% MeOH/OXM) ¢ nonyyeHuem 4-xnop-6-
[aTun(meTnn)ammnHol-2-[6-(4-atnn-4H-1,2,4-Tpnason-3-unnupuanH-2-mnl-2,3-anrngpo-1H-
nuppono[3,4-clnnpnanH-1-oH (173 mr, 89% BbIXOA) B BUAE XENTOro TBEPAOro Belwlecrsa. n/z
(APCI+) ans (C4gH20CINO), 398,2 (M+H)+.

Cragus 2: 4-(amuHomeTnn)-6-[aTnun(meTun)amumHol-2-[6-(4-atun-4H-1,2,4-tpuason-3-

nn)NMpnaunH-2-unj-2,3-gurngpo-1H-nnppono[3,4-clnupmnanH-1-oH
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Cwmecb 13 4-xnop-6-[atun(meTtun)ammHol-2-[6-(4-atun-4H-1,2,4-tprason-3-un)nMpuamnH-
2-nn]-2,3-aurnapo-1H-nuppono[3,4-clnupuanH-1-oda (172 wmr, 0,432 mmonb), kanus N-Boc-
ammHomeTunTpudTopbopara (205 mr, 0,865 mmonb), K,CO3 (299 wr, 2,16 mmonb), cataCXium
A (31,0 mr, 0,0865 mmonb), Pd(OAc), (19,4 wmr, 0,0865 mmonb) mn TteTpadTopbopara
TeTpastunammonns (93,8 mr, 0,432 mmonb) B mpem-AmOH (4,0 mn) u H,O (0,4 mn)
nepemewwmsany npy 110 °C B TeyeHne 20 yacos B atmocdepe N, PX-MC aHanu3 nokasan
pacxogoBaHne wucxogHoro Bewlectea. Cmecb oxnaxgannm A0 KOMHaTHOW Temnepartypebl,
pasbasnanu H,O (10 mn) n akctparmposanu OXM (2x10 mn). O6befnHEHHbIE OpraHn4eckme
cnovcywmnu Hag Na,SO,, dunbtposanu u koHueHTpuposanu. Ocrartok 3arpyxxanu 8 XM (2,0
mn) n obpabarbiBann TPO (1,0 mn). Cmecb nepemewmBany B TeYEHWE 2 4acoB MU MOTOM
KOHUeHTpuposanu gocyxa. Ocrarok ouuwanu € ucnornb3oBaHuem npenaparmsHon SFC ¢
konoHkon Princeton SFC HA-Morpholine (150x4,6 mMm, 5 MKM pasmep 4actul), KOTOpPYHO
antonposann 5-50% MeOH/CO, co ckopocTtbio notoka 4,0 MN/MWH. C nonyyeHuem 4-
(amnHoMeETUN)-6-[aTun(MmeTnn)ammHol-2-[6-(4-atun-4H-1,2,4-Tpnason-3-un)nupnanH-2-mnl-2,3-
avnrmgpo-1H-nnppono[3,4-clnupuaunH-1-oHa (114,4 wmr, 67% BbIXO4) B BUAE TBEPAOro
Bewecrsa. 'H AMP (600 My, AMCO-ds) & 8,75 (c, 1H), 8,60 (a, J=8,4 'y, 1H), 8,32 (c, 3H),
8,12 — 8,06 (m, 1H), 7,98 (a, J=7,6 'y, 1H), 6,87 (c, 1H), 5,11 (c, 2H), 4,61 (kB., J=7,2 'Y, 2H),
4,26 (c, 2H), 3,70 (kB., J=7,0 'y, 2H), 3,11 (c, 3H), 1,47 (1, J=7,1 'y, 3H), 1,12 (1, J=7,0 Iy,
3H); m/z (APCI+) ansa (CxH24NgO), 393,0 (M+H)+.

Mpumep 61: 4-(amuHomeTun)-2-[6-(4-aTnn-5-meTnn-4H-1,2,4-tpmnason-3-un)nnpugnH-2-mnl-6-

[(2R)-2-meTtunnuponuanHunn-1-unj-2,3-gurngpo-1H-nnppono[3,4-clnupnanH-1-oH
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Cragna 1.  4-xnop-2-[6-(5-metnn-1,3,4-okcagunason-2-nn)nupunaunH-2-unl-6-[(2R)-2-

MeTunnmponuanHnn-1-unj-2,3-gurngpo-1H-nnppono[3,4-clnupmnanH-1-oH
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Cmecb 13 TlpomexytoyHoro coeauHeHus 10 (142 wmr, 0,593 wmmonb),
MpomexyTouHoro coeguHeHua 4 (120 mr, 0,477 mmonb), K,CO;5 (145 wr, 1,05 mmons), Cul
(22,7 wr, 0,119 mmonb) u N,N-gumeTtunetunergnamuia (21,0 mr, 0,238 mmons) B MeCN (3,0
mn) nepemewwmsann npyu 120 °C B TeyeHme 90 MWUH. Nog AEUCTBMEM MUKPOBOITHOBOIO
nanydyenms. PX-MC aHanua nokasan pacxogoBaHme wucxogHoro Bewjectsa. Cmecb
KOHLEHTpUpOBanu AO0Cyxa, M OCTaroK ouyuanu C MCnonb3oBaHuem grna-xpomarorpadpum
(SiO,, 1:1 EtOAc/OXM) ¢ nony4yeHuem 4-xnop-2-[6-(5-meTtun-1,3,4-okcagnason-2-un)nmpuanH-
2-nn]-6-[(2R)-2-meTunnunponuannun-1-unj-2, 3-aurnapo-1H-nnppono[3,4-clnnpnaunH-1-ona (162
Mr, 83% Bbixoa) B BUAE BrnegHo-xenTon neHsl. 'H AMP (400 My, CDCl;) & 8,79 (a, J=8,07 Iy,
1H), 7,91 — 8,08 (m, 2H), 6,76 (c, 1H), 5,13 (c, 2H), 4,23 (kBWH., J=5,84 'y, 1H), 3,59 — 3,70 (m,
1H), 3,36 — 3,50 (m, 1H), 2,73 (c, 3H), 2,10 = 2,29 (m, 2H) 1,97 — 2,09 (m, 1H), 1,74 — 1,86 (m,
1H) 1,28 (g, J=6,36 'y, 3H); m/z (APCI+) ansa (C,H19CINgO,), 411,0 (M+H)+.

Cragusa 2. mpem-6ytun ({2-[6-(5-meTun-1,3,4-okcagnason-2-un)nupuamnn-2-unl-6-[(2R)-
2-meTunnnponuanHun-1-unj-1-okco-2, 3-aurna po-1H-nuppono[3,4-clnnpnanH-4-

unimetmn)kapbamar

Cmecb u3  4-xnop-2-[6-(5-metnn-1,3,4-okcagunason-2-nn)nupngunH-2-mnl-6-[(2R)-2-
MeTunnmponuanHun-1-unj-2,3-gurnapo-1H-nnppono[3,4-clnupnaunn-1-oHa (160 wmr, 0,389
MMOnb), kanusa N-Boc-amuHomeTtuntpudptopboparta (369 mr, 1,56 mmonb), cataCXium (27,9 wr,
0,0779 mmonb), Pd(OAc), (17,5 wmr, 0,0779 mmonb) n TeTpadtopbopara TeTpasTunammMmoHns
(84,5 wr, 0,389 mmonb) B +BuOH (6,0 mn) n H,O (0,6 mn) nepemewwmsanun npy 110 °C B
TeyeHne 18 yac. PX-MC aHanus nokasan pacxofoBaHne NCXOAHOro BelyecTBa. PeakyMoHHyo
CMeCb oxnaxganu Lo KOMHaTHoWn Temnepartypsbl, pasbasnanu H,O (10 mn) n akcTparmposanu
OXM (2x10 mn). Ob6beauHeHHble opraHudeckme cnown cywmnun Hag Na,SO,, dunbTpoBanu u
KoHUeHTpuposanu. OcTaTtok ouuwanu ¢ ucnonesosaHmem dnaw-xpomarorpacdpum (12 r SiO,,

30-100% EtOAc/rentaH) ¢ nonyyeHnem mpem-6ytun ({2-[6-(5-metnn-1,3,4-okcaguason-2-
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nnNMpnaunH-2-unl-6-[(2R)-2-metTnnnuponnanHnn-1-unj-1-okco-2, 3-anrugpo-1H-nuppono[3,4-
clnnpnaunn-4-unimeTtun)kapbamara (182 mr, 92% Bbixoa) B Buae 6enoro TBephoro seLlecTsa.
m/z (APCI+) ansa (CasH31N7O,4), 506,2 (M+H)+.

Cragna 3. 4-(amuHomeTun)-2-[6-(4-3Tun-5-metun-4H-1,2,4-tpnason-3-un)nmpuamnH-2-

unJ-6-[(2R)-2-meTunnuponuanHnn-1-unj-2, 3-gurnapo- 1H-nnppono[3,4-clnnpnamnH-1-oH
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Cmecb 13 mpem-6ytnn ({2-[6-(5-meTtun-1,3,4-okcagmason-2-un)nmpuamnn-2-unl-6-[(2R)-
2-MmeTunnnponuanHun-1-unj-1-okco-2, 3-aurna po-1H-nuppono[3,4-clnmpnanH-4-
unimetun)kapbamara (84 wr, 0,17 mmonb), aTunamMmuHrugpoxnopuga (279 wmr, 3,42 Mmonb), u
TEA (353 wr, 3,49 mmonb) B NMP (1,0 mn) nepemewmsanu npu 140 °C B TeueHue 18 vac. PX-
MC aHanu3 nokasan pacxogoBaHMe UCXOLHOro BellecTBa. PeakyMoHHY CMeCh oxnaxganu Ao
KOMHarHon Ttemnepatypbl, pasbasnanu H,O (20 mn) mn akctparmposann EtOAc (20 wmn).
Opranuyeckun crion cywmnn Hag Na,SO, dunbTpoBanm n KoHueHTpuposanu. OcTaTok
oynwanu ¢ ucnonb3oBaHuem dnaw-xpomatorpadun (0-10% MeOH/OXM). Xenaewmble
dpakymm koHueHTpuposanu agocyxa. Ocrarok pactsopsnu B OXM (5,0 mn) n obpabarbisanu
pactsopom HCI (4,0 H. B 1,4-anokcaH, 1,0 mn). Cmecb nepemelunsanu B Te4eHue 4 4yacos u
MOTOM KOHUeHTpupoBann gocyxa. OCTaTtok ouuwanu ¢ MCNonb3oBaHWeM npenapaTtuBHON
BOXX ¢ konoHkon Phenemonex Gemini NX C18 (150%x21,2 mm, 5 MKM pa3amep 4actuy),
koTopyto antomposann 30-100% MeCN/H,O (+10 mM NH4OAc) co ckopocTbio notoka 40
MI/MUH. € nonyyeHunem mpem-6ytun ({2-[6-(5-meTtunn-1,3,4-okcaamnason-2-un)nupuanH-2-mn]-6-
[(2R)-2-meTunnuponuanHunn-1-unj-1-okco-2,3-agmurngpo-1H-nnppono[3,4-clnupnaunnH-4-
unimeTun)kapbamara (24,0 mr, 33% Bbixoa) B BUAE TBEpAoro Beljectsa. 'H AMP (400 MIy,
OMCO-ds) 6 8,59 (a4, J=8,3, 0,9 'y, 1H), 8,08 — 8,01 (m, 1H), 7,96 (aa, J=7,7, 1,0 'y, 1H), 6,60
(c, 1H), 5,19 (c, 2H), 4,56 (kB., J=7,1 'y, 2H), 4,31 — 4,20 (m, 1H), 3,91 (c, 2H), 3,53 — 3,43 (4H
obscured by pactsopHuk peak), 3,21 (¢, 3H), 2,15 — 2,03 (m, 2H), 1,45 (1, J=7,1 'y, 3H), 1,24
(@, J=6,2 'y, 3H); m/z (APCI+) ansa (CxHxsNgO), 433,3 (M+H)+.

Mpumep 62: 4-[(meTUnamMmuHo)meTun]-2-[6-(5-metun-4-nponun-4H-1,2,4-tpnason-3-

nnnpnaunH-2-unl-6-[(2R)-2-metnnnuponnanHnn-1-unl-2,3-aurngpo-1H-nuppono[3,4-

clnnupuanH-1-oH
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Cragnsa 1. mpem-6ytun ({6-xnop-2-[6-(5-metnn-1,3,4-okcagnason-2-mn)nMpuanH-2-mnj-

1-0kco-2,3-aurnapo-1H-nnppono[3,4-clnupuanH-4-nnimetTun)metunkapbamar

0
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Cmecb wu3 [MpomexyToyHoro coeauHeHuma 2 (200 wr, 0,642 wmmonb),
MpomexyTouHoro coeguHeHusa 4 (154 wmr, 0,642 mmonb), K,CO; (195 wr, 1,41 mmons), Cul
(30,5 wr, 0,160 mmonb) n N,N-gumeTtunetunengnamuia (28,3 mr, 0,321 mmons) 8 MeCN (2,0
mn) 6apboTtuposanu N, B TedeHme 5 MuH. u notom nepemewmsanu npu 120 °C B TeyeHme 100
MWH. NoA AEUCTBMEM MUKPOBOSHOBOro usnydeHms. PX-MC aHanua nokasan pacxopoBaHue
ncxogHoro Bewectsa. Cmecb dunbTpoBann 4epes crion Celite®, wn  dunbTpar
KOHUeHTpupoBanu gocyxa. Octatok ouuwanyM C WUCnonb3oBaHWeM nall-xpomarorpadpum
(SIO,, 0-70% [8:1:1 EtOAc/MeOH/OXM]/rentaH) ¢ nonyvyeHuem mpem-6ytun ({6-xnop-2-[6-(5-
meTunn-1,3,4-okcagunason-2-mn)nupuanH-2-unl-1-okco-2, 3-gurngpo- 1H-nnppono[3,4-clnupunaunt-
4-nmimeTun)metunkapbamara (217 mr, 72% BbIXOA) B BuAe Geroro TBepaoro seljectsa. 'H
AMP (400 MMy, AMCO-d,) © 8,68 (4, J=8,5 Ty, 1H), 8,22 — 8,14 (m, 1H), 8,00 (g, J=7,6 'y, 1H),
7,87 (c, 1H), 5,21 (c, 2H), 4,71 (¢, 2H), 3,29 (c, 3H), 2,64 (c, 3H), 1,43 (c, 4H), 1,36 (¢, 5H); m/z
(ECI+) ana (CxH23CINgOy), 471,3 (M+H)+.

Cragna 2: mpem-6ytun  ({6-xnop-2-[6-(5-meTtnn-4-nponun-4H-1,2,4-tpnason-3-
nn)nupnaunH-2-unj-1-okco-2,3-gurngpo-1H-nnppono[3,4-clnupnanH-4-

unimetmn)metTunkapbamar

174



[aHHy0 peakuymio NpoBOAUNKU ABYMA napanneneHbiMu naptnamun. K cmecn us mpem-
oytun ({6-xnop-2-[6-(5-meTnn-1,3,4-okcagnason-2-un)nupunanH-2-mnl-1-okco-2,3-aurngpo-1H-
nuppono[3,4-clnupnanH-4-nnimetun)metunkapbamara (100 mr, 0,212 MMOnb) U YKCYCHOW
kucnotbl (31,9 mr, 0,531 mmonb) B MeCN (2,5 mn) gobasnanu N-nponunamuHa ruapoxnopua
(203 wr, 2,12 mmonb) n TEA (215 wr, 2,12 mmonb). PeakUUoHHYI0 CMeCb nepemeLumsani npu
100 °C B TeyeHue 16 yac. Cmecb koHUeHTpuposanu gocyxa. ObbefNHEeHHblE pPeakUNOHHbIE
HEOUMLLEHHbIE OCTaTKMU ouuLlann ¢ ncnonb3oBaHnem dnaw-xpomarorpacdpum (12 r SiO,, 40-
100% EtOAc/rentan notom 10% MeOH/EtOAC) ¢ nonydeHnem mpem-6ytnn ({6-xnop-2-[6-(5-
meTun-4-nponun-4H-1,2 4-tpunason-3-mn)nnpuamnH-2-unj-1-okco-2, 3-gurngpo-1H-nuppono[3,4-
clnMpuanH-4-unimeTun)MeTunkap6amara (68,4 mr, 31% Bbixog) B BUAE NouTy 6enol neHbl. 'H
AMP (600 MMy, AMCO-ds) © 8,59 (a4, J=8,4 'y, 1H), 8,15 - 8,09 (m, 1H), 7,96 (g, J=7,6 'y, 1H),
7,87 (c, 1H), 5,26 — 5,15 (m, 2H), 4,65 (c, 2H), 4,53 — 4,45 (m, 2H), 2,93 (c, 3H), 2,49 (c, 3H),
1,77 — 1,68 (m, 2H), 1,37 (c, 5H), 1,23 (¢, 4H), 0,86 (1, J=7,4 Ty, 3H); m/z (ECI+) ans
(C25H30CIN7O3), 512,3 (M+H)+.

Cragns 3: 4-[(meTunamunHo)meTunn]-2-[6-(5-metun-4-nponun-4H-1,2 4-tpnason-3-
nnnupnaunH-2-unl-6-[(2R)-2-metnnnuponnanHnn-1-unl-2,3-aurngpo-1H-nuppono[3,4-

clnnupuanH-1-oH, TpudTopauertar
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Cmecb wu3  mpem-6ytun  ({6-xnop-2-[6-(5-meTnn-4-nponun-4H-1,2,4-tpnason-3-
nn)nupnamnH-2-unj-1-okco-2,3-gurngpo-1H-nnppono[3,4-clnupngnnH-4-
unimetun)metunkapbamara (50,0 mr, 0,098 mmonb), (2R)-2-metunnuponuauHuna (41,6 wr,
0,488 mmonb), Cs,CO; (95,5 mr, 0,293 mmonb), n RuPhos-Pd G3 (12,3 mr, 0,0146 mmonb)
B6apboTtuposanu N, B TeueHne 5 muH. 1 notom nepemewwmsany npym 100 °C B TeyeHue 18 vac.
Cmecb oxnaxganu A0 KOMHatHOW Temnepatypbl W dunbTpoBanm 4epes Celite®.
OtdunbtpoBaHbin - kopk  npombiBann  10% MeOH/EtOAc. O6beanHeHHbIn  unbTpat
KOHUeHTpuposanu gocyxa. OctaTok pactesopanu B XM (1,5 mn), n gob6asnanu TPO (0,6 mn).
Cmecb nepemewmsanu B TedeHme 30 MMHYT M NOTOM KOHUEHTpupoBanu gocyxa. OcraTok
ounwjanu ¢ ucnone3osaHuem npenaparmsHon BOXX ¢ kononkon Waters Sunfire C-18 (19%100
MM, 5 MKM pasmep 4vactuy), kotopyto antovmposanm 5-100% MeCN/H,O (+0,05% TdO) co
CKOpPOCTbID noToka 25 mMn/MUH. C nonydeHuem 4-[(meTunammHo)metun]-2-[6-(5-metun-4-
nponun-4H-1,2,4-tpmnason-3-un)nnpuanH-2-mnl-6-[(2R)-2-metunnmponuanuunn-1-unj-2, 3-
anrmgpo-1H-nnppono[3,4-clnupuanH-1-oHa, BbIgenann kak TpudTopayeTtatHy conb (38 wr,
68% BbIXOA) B BUAE TBEpAOro BewecTsa. 'H AMP (400 My, AMCO-ds) & 8,85 (c, 3H), 8,63 (a,
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J=8,4 T'y, 1H), 8,16 — 8,06 (m, 1H), 7,96 (a, J=7,6 'y, 1H), 6,75 (c, 1H), 5,10 (c, 2H), 4,44 (aa,
J=8,6, 6,6 Ty, 2H), 4,38 — 4,31 (m, 3H), 3,65 (T, J=9,0 'y, 1H), 2,81 — 2,73 (m, 3H), 2,54 (c, 3H),
2,16 — 1,96 (m, 4H), 1,85 — 1,71 (m, 3H), 1,20 (a, J=6,2 'y, 3H), 0,93 (r, J=7,4 Ty, 3H); m/z
(ECI+) 4nsi (CasHa:NgO), 461,7 (M+H)+. []P,, = -53,3° (c= 0,5, MeOH).

Mpumep 63: 4-[(MeTMnamuHo)meTun]-6-[metun(nponaH-2-mn)ammHol-2-[6-(4-nponnn-4H-1,2,4-

Tpyason-3-un)nupunaunH-2-unl-2, 3-auruapo-1H-nuppono[3,4-clnmpmanH-1-oH

N._N
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Cragna 1. metun 6-[meTun(nponax-2-nnjammHol-1-okco-2,3-aurnapo-1H-nmppono[3,4-

clnnpnaunH-4-kapbokcunar

Cwmecb 13 Npomexyro4yHoro coeguHeHusa 11 (11,3 r, 47,1 mmone), PdCl,(dppf) (2,16 T,
2,95 mmonb), n TEA (14,3 r, 141 mmonb) B MeOH (200 mn) nepemewmsanu npu 80 °C B
TeyeHue 40 vyac. B atmocdepe CO npu 50 dpyHTax Ha kBagpartHbii gromm. TCX aHanus (1:1
EtOAc/netponenHbin acbmp) nokasan pacxofoBaHMe WCXOLHOro BewecTBa. PeakyMoHHYyHo
CMecCb kOHUeHTpupoBanu pocyxa. Ocrtartok pacteopsnu B H,O (200 mn) u akcTparmposanu
OXM (2x150 mn). O6begnHEHHbIE OpraHMYecKkMe Crnou NPOMbIBanM HacblLWEHHbIM COMNEBbIM
pactsopom (200 mn), cywunu Hag Na,SO, dunbTpoBann n KoHuyeHTpuposanu. OcTaTok
cycneHavposann B OXM (50 mn) B TeueHne 30 muH. TBepable BewlectBa cobupann npu
nomowy unbtpaymn. OTOMNbTPOBaHbIA KOPX NPOMbIBANN NepTonenHeiM agupom (3x5 mn) n
cywwunu B Bakyyme. dunbTpart oumwjanu ¢ ncnonb3osaHnem dnaw-xpomartorpacdum (SiO,, 40-
70 % EtOAc/OXM). Xenaemble pakymm KOHUEHTpUpoOBanu Apocyxa u obbeauHsnu ¢
BblLLEYKa3aHHbIM OCaAKOM Ha ounbTpe C nonyvyeHnemM Metmn 6-[metun(nponaH-2-nn)ammHol-1-
0oKCOo-2,3-aurnapo-1H-nnppono[3,4-clnupunanH-4-kapbokemnara (12,3 r, 99% BbIxoa) B BUAE
XKENTOro TBEpA0ro BeLjecrsa. 'H AMP (400 MI'y, CDCl,) 6 7,12 (c, 1H), 6,79 (c, 1H), 4,89 (n,
J=6,6 'y, 1H), 4,68 (a, J=1,1 'y, 2H), 3,97 (c, 3H), 2,96 (c, 3H), 1,21 (a, J=6,7 'y, 6H); m/z
(ECI+) ana (C13H17N505), 263,9 (M+H)+.

Craguns 2: 4-(rngpokcumeTunn)-6-[meTun(nponaH-2-nn)ammHol-2,3-auruapo-1H-

nupponol[3,4-clnnpnanH-1-oH
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K cmecun us metun 6-[metun(nponax-2-nn)ammHol-1-okco-2,3-gurungpo-1H-nnppono[3,4-
clnupnaunn-4-kapbokcunarta (1,0 r, 3,80 mmonb) B TId (60 mn) no kannam gobasnsanu pactsop
LiAlH, (2,5 M B TIT®, 1,67 mn, 4,18 mmonbk) npu 0 °C. Cmecb nepemewmsanu npy 0 °C B
TeyeHne 1 yaca n notom npu 20 °C B TedeHme 16 yac. TCX ananus (1:1 EtOAc/neTponenHbin
3cmp) nokasan pacxogoBaHne ucxogHoro sewjectsa. Cmeck racunu nytem gobasnenuns 20%
BogHoro NaOH (0,5 mn). K cmecn gobasnann Na,SO, (4 r). Cmecb nepemelusanu B Te4EHNE
30 MMH. 1 notom duneTpoBann. PunbTpaT KOHUEHTpUpOBanmM Aocyxa C nonyvYeHnem 4-
(rmapokcumeTun)-6-[metun(nponaH-2-un)amuHol-2, 3-agurnapo-1H-nnppono[3,4-clnupugnn-1-
oHa (890 mr, >99% BbIX04) B BUAE XenToro Teepzoro sewjectsa. 'H AMP (400 My, CDCl,) &
7,04 (c, 1H), 6,82 (c, 1H), 4,85 (n, J=6,6 'y, 1H), 4,67 (4, J=4,7 'y, 2H), 4,33 (c, 2H), 4,09 (T,
J=4,6 Ty, 1H), 2,92 (c, 3H), 1,20 (g, J=6,7 Iy, 6H); m/z (ECI+) ana (Ci,H7N;O,), 236,0
(M+H)+.

Craguns 3 {6-[meTun(nponaH-2-nn)amuHo]-1-okco-2,3-gurngpo-1H-nuppono[3,4-

clnnupuanH-4-nnimeTunmMmeTaHcynboHar

(0]
O=?=O

K cmecn un3s  4-(rugpokcumeTnn)-6-[metun(nponan-2-nn)ammHol-2,3-gurugpo-1H-
nuppono[3,4-clnnpuanH-1-ona (890 mr, 3,78 mmonbe) n TEA (957 wmr, 9,46 mmone) B TI® (20,0
mn) gobasnsanun MsCl (953 wmr, 8,23 mmonb) no kannam npyn 0 °C B atmocdepe N,. Cmech
nepemewwmsanyn npyn 0 °C. PX-MC aHanus nokasan pacxojoBaHWe MWCXOAHOro BellecTsa.
PeakynoHHyto cmecb pasbasnanu HacuveHum BogHum Na,COs; (30 mn) m akcTparuposanu
EtOAc (2x20 mn). O6beaMHEHHBIE OpraHMyeckne Crnou NPOMbIBaNMU HacCbIWEHHbIM COMNEBbIM
pactsopom (30 mn), cywmnun Hag Na,SO,4, punbTpoBanm n KOHUEHTPUPOBANU C NONyYEHNEM
{6-[meTun(nponaH-2-un)ammnHol-1-okco-2,3-aurugpo-1H-nuppono[3,4-clnnpunanH-4-unimeTnn
meTaHcynboHata (1,2 r, >99% BbIX0O4) B BUAE XENTOro TBEPAOro BELLUECTBA, KOTOpoOe

ncnone3osanu 6e3 gononHutensHon ounctkn. m/z (ECI+) ans (C1aH1gN30O4S), 314,0 (M+H)+.

Cragna 4. 4-[(meTunamuHo)MeTun]-6-[metun(nponax-2-nnjammHol-2,3-gurnapo-1H-

nupponol[3,4-clnnpnanH-1-oH
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K cmecn un3 {6-[metun(nponaH-2-nn)ammHol-1-okco-2,3-gurnapo-1H-nuppono[3,4-
clnupnauvH-4-nnimetmnmeTtancynogonara (1,18 r, 3,78 mmone) B TI®d (20,0 mn) gobasnsanu
pacteop metunammHa (2,0 M B TI®, 37,8 mn, 75,6 mmonb). CMecb nepemelumBanu B Te4EHNE
1 vaca. PX-MC aHanu3 nokasan pacxogoBaHue wucxogHoro Bewjectsa. Cmechb
KOHUEHTpUpoOBanuM Jocyxa cC nonyvyeHnem 4-[(metunammHo)meTtunn]-6-[metmn(nponan-2-
un)amuHol-2,3-gurnapo-1H-nnppono[3,4-clnupnann-1-oHa (940 mr, >99% BbIXO4) B BMAe
KOPWUYHEBOrO TBEPAOro BELLECTBA, KOTOPOE UCMOMb3oBany 6€3 JONOMHUTENbHON OYUCTKN. M/Z
(ECI+) ana (C43HxN4O), 249,0 (M+H)+.

Cragusa 5: mpem-6ytun metun({6-[metnn(nponan-2-un)ammHol-1-okco-2,3-gurnapo-1H-
nuppono[3,4-clnupuanH-4-nnimetun)kapbamar
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K pactBopy 4-[(MeTnamuHo)meTun]-6-[metun(nponaH-2-nn)ammHol-2,3-aurnapo-1H-

nuppono[3,4-clnupuanH-1-oHa (940 mr, 11,4 mmone) n TEA (1,15 r, 11,4 mmons) B XM (20,0

mn) gobasnanu Boc,O (1,65 mr, 7,57 mmonb). Cmecb nepemelwuvsanu B tedeHne 30 MUHYT.

NH

PX-MC aHanu3 nokasan pacxogoBaHMe WCXOAHOro BellectBa. PeakyMoHHYI CcmecCb
KOHUeHTpuposanu gocyxa. Octatok ouuwanm C WUCNonb3oBaHWeM naL-xpomarorpacdpum
(SiO,, EtOAc) ¢ nonyueHnem mpem-6ytun metun({6-[metmn(nponan-2-nn)ammHol-1-okco-2,3-
anrnapo-1H-nuppono[3,4-clnupuagnH-4-nnimeTtun)kapbamarta (600 mr, 46% BbIXOA) B Buge
XKENToro TBepAoro BeLecrsa. 'H AMP (400 MI'y, CDCls) 6 6,81 (c, 1H), 6,57 — 6,42 (m, 1H),
4,91 (n, J=6,6 'y, 1H), 4,48 (c, 2H), 4,35 (a, J=12,4 'y, 2H), 2,92 (c, 3H), 2,88 (c, 3H), 1,48 (c,
5H), 1,41 (c, 4H), 1,17 (g, J=6,7 'y, 6H); m/z (ECI+) ana (C1gH2sN403), 349,2 (M+H)+.

Cragna 6: mpem-6ytnn metun({6-[metnn(nponan-2-un)ammHo]-1-okco-2-[6-(4-nponun-
4H-1,2,4-Tpnason-3-un)nupugnH-2-mnl-2,3-aurngpo-1H-nupponol3,4-clnupuanH-4-

unimetun)kapbamar
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K cmecn ns mpem-6ytun metnn({6-[metun(nponaH-2-mn)ammHol-1-okco-2,3-a4mrnapo-
1H-nnppono[3,4-clnupngunH-4-nnimeTtun)kapbamara (80 mr, 0,23 mmonb), MpomexyTouHoro
coeguHeHus 13 (64,4 mr, 0,24 mmonb), n K;PO4 (146 mr, 0,69 mmonb) B 1,4-guokcane (3,0 mn)
pobaenanu Pd,(dba); (21,0 mr, 0,023 mmonb) 1 Xantphos (26,6 mr, 0,046 mmonb). Cmech
B6apboTuposanu N, B TeyeHne 2 MuH. n noTom nepemerumsanu npu 85 °C B TeyeHne 18 vac.
PX-MC aHanu3 nokasan pacxogoBaHMe WCXOAHOro BellectBa. PeakynoHHYI cmecb
KOHUeHTpupoBanu gocyxa. Octatok ouduwanym C WUCNonb3oBaHWEM naL-xpomarorpacdpum
(SiO,, 1:10 MeOH/EtOAC) ¢ nonyyeHnem mpem-6ytnn metnn({6-[metmn(nponax-2-nn)ammHol-
1-0kco-2-[6-(4-nponun-4H-1,2,4-tpuason-3-un)nupnamnH-2-unj-2, 3-gurngpo-1H-nuppono[3,4-
clnmpnaunn-4-unimetun)kapbamara (90 mr, 73% BbIXO4) B BMAE KOPUYHEBOrO TBEPAOro
Bewectsa. 'H AMP (400 My, CDCls) & 8,71 (a, J=8,4 'y, 1H), 8,23 (c, 1H), 8,14 — 8,06 (m,
1H), 7,96 — 7,87 (m, 1H), 6,86 (c, 1H), 5,04 (c, 1H), 5,00 — 4,90 (m, 2H), 4,68 — 4,57 (m, 2H),
4,51 (c, 2H), 3,03 — 2,93 (m, 3H), 2,92 (c, 3H), 1,90 (c, 2H), 1,41 (c, 5H), 1,33 (c, 4H), 1,20 (a4,
J=6,7 'y, 6H), 0,98 — 0,91 (m, 3H); m/z (ECI+) ansa (CzsH3sNsOs3), 535,4 (M+H)+.

Cragna 7: 4-[(meTunamuHo)mMeTun]-6-[meTtun(nponax-2-nn)ammHol-2-[6-(4-nponun-4H-

1,2,4-Tpnason-3-un)nupnaunH-2-unj-2, 3-gurnapo-1H-nnppono[3,4-clnmpmnaunH-1-oHa
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K pactBopy mpem-6ytun metun{{6-[metun(nponaH-2-nn)ammHol-1-okco-2-[6-(4-nponun-

rMapoxnopug

4H-1,2,4-Tpnason-3-un)nupugnn-2-mnl-2,3-aurngpo-1H-nupponol3,4-clnupuanH-4-
unimetnn)kapbamara (90 mr, 0,17 mmonb) B EtOAc (5,0 mn) gobaensnu pactesop HCI (4,0 M B
EtOAc, 2,0 mn) npn 0 °C. Cmecb nepemelumsany npyM KOMHaTHOW TemnepaTtype B TeyeHue 4
yac. PX-MC aHanu3 nokasan pacxojoBaHWe WCXOLHOro BellecTBa. PeakuunoHHyl cmech
KOHLEHTpUpOBanu B BakyymMe W MOTOM CyLMNU nNyTem nuodunusayumn C nonyvyeHuem 4-
[(meTnammnHo)meTnn]-6-[meTun(nponax-2-mn)amumHol-2-[6-(4-nponun-4H-1,2,4-tpnason-3-
nnnupnaunH-2-unj-2,3-gurngpo-1H-nnppono[3,4-clnupnanH-1-oHa, BblAENANn Kak
ruapoxropug (62,9 mr, 79% BbIX04) B BUAE XENToro Teepaoro sewjectsa. 'H AMP (400 MIy,
AOMCO-d) 8 9,21 (c, 1H), 8,65 (a4, J=8,4, 0,9 'y, 1H), 8,17 — 8,10 (m, 1H), 7,99 (a4, J=7,6, 0,9
My, 1H), 6,88 (c, 1H), 5,10 (¢, 2H), 5,05 — 4,92 (m, 1H), 4,60 (aa, J=8,1, 6,4 'y, 2H), 4,31 (c,
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2H), 2,90 (c, 3H), 2,71 (¢, 3H), 1,88 (r, J=7,3 Ty, 2H), 1,14 (&, J=6,6 'y, 6H), 0,92 (T, J=7,4 'y,
3H): m/z (ECI+) ans (CasHaoNsO), 435,3 (M+H)+.

Mpumep 64: 4-[(MeTunammnHo)meTun]-6-[MeTnn(nponax-2-mun)ammHol-2-[6-(5-meTun-4-nponun-

4H-1,2,4-Tpnason-3-un)nupuann-2-nnl-2,3-aurmngpo-1H-nnppono[3,4-clnupnanH-1-oH

T @ Q
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Cragna 1. mpem-6ytun  metun({6-[meTun(nponaH-2-mnn)ammHol-2-[6-(5-meTtnn-4-

nponun-4H-1,2,4-tpnason-3-un)nnpuanH-2-mnj-1-okco-2, 3-aurngpo-1H-nuppono[3,4-

clnnpnaunn-4-unimeTtun)kapbamar
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K cmecu ns mpem-6ytun metun({6-[metun(nponaH-2-mn)ammHol]-1-okco-2,3-aurngpo-
1H-nnppono[3,4-clnupuauvH-4-nnimetun)kapbamara (cmotpute cuHtes B Mpumep 63) (200 wr,
0,574 mmonb), NMpomexyToyHoro coeguHeHus 17 (169 mr, 0,603 mmonb) n K;PO, (366 wmr,
1,72 mmoneb) B 1,4-guokcane (10,0 mn) B atmocdepe N, gobasnsanu Pdy(dba)s (52,6 wmr, 0,0574
MMorb) u Xantphos (66,4 mr, 0,115 mmonb). CMeCb repMeTMYHO 3aKpbiBany N NepemeLLnsani
npn 85 °C B TeuveHme 18 vac. TCX aHanma (EtOAC) nokasan pacxojoBaHWE WCXOAHOro
BelwecTBa. PeakUMOHHYI0 CMEeCb KOHLEHTpMpOBanM Jocyxa, W OCTatok ouuwanu ¢
ncnonb3oBaHvem naw-xpomarorpadpum (SiO,, 1:20 MeOH/EtOAc). Cneaywowme cragum
nposoaunu nate pas noapsag: Ocrarok pactesopsnu B 1:10 MeOH/EtOAc (30 mn) n gobasnsanu
Ultra-pure Si-Thio SiO, (1 r). Cmecb nepemewmsanu npu 50 °C B TeyeHne 30 mmH. Cmecb
dunbeTpoBann, n oTPUNbTPoBaHbIN KopX npomeisanu 1:10 MeOH/EtOAc (3x30 mn). dunbTpat
KOHLEHTpupoBanu gocyxa. [ony4YeHHbId B pe3ynbTare OCTaTtok ouuLianu ¢ UCMonb30BaHUEM
dnaw-xpomarorpacpum (SiO,, 1:10 MeOH/EtOAc) ¢ nonyvyeHnem mpem-6ytnn meTtun({6-
[meTun(nponaH-2-un)amnHol-2-[6-(5-metnn-4-nponun-4H-1,2,4-tpnason-3-un)nupnaunH-2-unj-1-
0oKCOo-2,3-aurnapo-1H-nnppono[3,4-clnupuamnH-4-nnimetun)kapbamara (250 mr, 79% BbIx0g) B
BUAE XENMTOro TBEPAOro BeLlecTsa. 'H AMP (400 Ml'y, CDCls) © 8,68 (g, J=9,4 'y, 1H), 8,04
(a, J=7,7 'y, 1H), 7,94 — 7,85 (m, 1H), 6,86 (c, 1H), 5,02 (c, 1H), 4,94 (a, J=9,4 'y, 2H), 4,53 (c,
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3H), 3,01 — 2,94 (m, 4H), 2,92 (c, 3H), 2,55 (c, 3H), 1,75 (c, 2H), 1,47 — 1,27 (m, 9H), 1,20 (a4,
J=6,7 'y, 6H), 0,90 (1, J=7,3 'y, 3H); PX-MC m/z (ECI+) ansa (CxeHsoNgO3), 549,6 (M+H)+.
Cragna 2. 4-[(meTunamuHo)meTun]-6-[meTun(nponax-2-nn)amumHol-2-[6-(5-meTtun-4-

nponun-4H-1,2,4-tpnason-3-un)nnpuanH-2-mnl-2,3-aurugpo-1H-nuppono[3,4-clnnpuamnH-1-oH,

rMAPOXNopua
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Pactsop mpem-6ytun metun({6-[metmn(nponaH-2-un)ammHo]-2-[6-(5-meTunn-4-nponun-
4H-1,2,4-Tpnason-3-un)nupuannH-2-mnj- 1-okco-2, 3-anurmnapo-1H-nnppono[3,4-clnupugntH-4-
unimetnn)kapbamara (250 mr, 0,456 mmonb) B EtOAc (5,0 mn) oxnaxganm go 0 °C un
obpabartbiBanu pactsopom HCI (4,0 H. B EtOACc, 3,0 mn). Cmecb nepemewmsanu npu 25 °C B
TeyeHne 1 vaca. PX-MC aHanus nokasan pacxogoBaHue ucxogHoro sewjectsa. Cmechb
KOHLeHTpuposanu gocyxa. OcTaTtok ouuwjanu ¢ UCnonb3oBaHMeM npenapartmBHon B3XKX ¢
konoHkon Phenomenex Gemini-NX (150x30 mm, 5 MKM pasmep 4actuy), KOTOPYHO aniomposanm
19-39% MeCN/H,O (+0,05% HCI) co ckopocTtbio notoka 30 MR/MWH. C nonyvyeHuem 4-
[(meTnnammnHo)meTnn]-6-[meTun(nponax-2-mun)ammHol-2-[6-(5-metun-4-nponun-4H-1,2,4-
Tpuason-3-nn)nupnaunH-2-unl-2,3-gurnapo-1H-nnppono[3,4-clnmpnaunH-1-oHa, BbIAENANM  Kak
conb COnsHOM kncnoTbl (140 Mr, 63% BbIXOA) B BUAE XENToro TBepaoro sewjectsa. 'H AMP
(400 MI'y, AMCO-dg) 8 9,30 (c, 2H), 8,71 (a4, J=8,5 'y, 1H), 8,21 — 8,14 (m, 1H), 7,98 (g, J=7,6
My, 1H), 6,92 (c, 1H), 5,15 (c, 2H), 5,11 — 4,98 (m, 1H), 4,58 — 4,48 (m, 2H), 4,30 (1, J=5,8 'Y,
2H), 2,93 (c, 3H), 2,71 (T, J=5,4 'y, 3H), 2,67 (c, 3H), 1,87 (n, J=7,5 Ty, 2H), 1,17 (4, J=6,6 'y,
6H), 0,97 (1, J=7,4 'y, 3H); PX-MC m/z (ECI+) gns (C,4H32NsO), 449,2 (M+H)+.

B kauecTBe anbTepHaTuBsbl, [Npumep 64 Takke nonyvyanu cnegyiowmm obpasom:

Cragna 1. mpem-6ytun  metun({6-[meTun(nponaH-2-mn)amumHol-2-[6-(5-meTtnn-4-
nponun-4H-1,2,4-tpnason-3-un)nnpuanH-2-mnl-1-okco-2, 3-aurngpo-1H-nuppono[3,4-
clnmpnaunH-4-unimeTtun)kapbamar

K cmecu ns mpem-6ytun metun({6-[metun(nponaH-2-mn)ammHo]-1-okco-2,3-4urngpo-
1H-nnppono[3,4-clnupuavH-4-unimetun)kapbamara (cmotpute cuHtes B MNMpumepe 63) (7000
mr, 20,09 mmonb), MpomMexyTouHoro coeauHeHuna 17 (5650, 20,1 mmonb) n K;PO, (12800 wr,
60,3 mmonb) B 1,4-guokcane (70 mn) B atmocdepe N, gobasnsnn Pd,(dba)s; (1840 wmr, 2,01
MMornb) 1 Xantphos (2320 wmr, 4,02 mmonb). CMeCb repMETHYHO 3aKphiBaId U NEPEMELLnBani
npy 85 °C B teuenne 18 uvacos. TCX ananu3s (EtOAcC) nokasan pacxoaoBaHuWe MCXOLHOro
BelllecTBa. PeakUMOHHYI0 CMecCb (UNMbTPOBaNU Yepes cron Lenuta®, 1 oTUnbTPOBaHHbIN
kopxx npombiBany EtOAc (250 mn). dunbTpart KOHLUEHTPUPOBANN 1o octatka, KOTOPbIA pacTupaiu
¢ 35 mn 60:40 cmecn n3 EtOAc:H,O. CycneHauo notom unbTpoBanu, U oTUnbTPOBaHHbIV

KOP>K CyLUMIN B Bakyyme C nonyvyeHnem mpem-6ytvn metun({6-[metun(nponaH-2-mn)ammHol-2-
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[6-(5-meTun-4-nponun-4H-1,2,4-tpnason-3-un)nupuanH-2-mnj-1-okco-2, 3-aurugpo-1H-
nuppono[3,4-clnupuanH-4-nnimetun)kapbamarta (10400 mr, 94% BbIXOA4) B BUAE KEMTOrO
TBepaoro sewjectsa. 'H AMP (400 My, CDCl;) & 8,68 (a, J=9,4 'y, 1H), 8,04 (a, J=7,7 Ty,
1H), 7,94 — 7,85 (m, 1H), 6,86 (c, 1H), 5,02 (c, 1H), 4,94 (g, J=9,4 'y, 2H), 4,53 (c, 3H), 3,01 —
2,94 (m, 4H), 2,92 (c, 3H), 2,55 (c, 3H), 1,75 (c, 2H), 1,47 — 1,27 (m, 9H), 1,20 (g, J=6,7 'y, 6H),
0,90 (T, J=7,3 'y, 3H); PX-MC m/z (ECI+) ans (CaeH4oNsO3), 549,3 (M+H)+.

Cragna 2. 4-[(meTunammHo)MeTun]-6-[meTun(nponax-2-nn)ammHol-2-[6-(5-meTtun-4-
nponun-4H-1,2,4-tpnason-3-un)nnpunanH-2-mnl-2, 3-aurna po- 1H-nuppono[3,4-clnnpunamnH-1-ox

Pactsop mpem-6ytun metun({6-[metmnn(nponat-2-un)ammHol-2-[6-(5-meTun-4-nponun-
4H-1,2,4-Tpnason-3-un)nupuann-2-mnj-1-okco-2, 3-aurmnapo- 1H-nnppono[3,4-clnupungnnH-4-
unimetnn)kapbamara (10400 mr, 18,95 mmonb) B EtOAC (15,0 mn) nu MeOH (5 mn) oxnaxganu
80 0 °C n obpabarbisanu pactsopom HCI (4,0 N B EtOAc, 100 mn). Cmeck nepemeLumsanu npu
25 °C B teuenue 4 gacos. TCX aHanm3 (EtOAc, 254 Hm, YO) nokasan pacxogoBaHUe UCXOLHOro
BewecTBa. PeakynOHHYIO CMeCb PUNbTPOBaNM U KOHLUEHTPUPOBanuM O OCTaTka, KOTOpbIv
pacteopsanu B Boge (200 mn) un akctparmposanu EtOAc (150 mn). K sogromy croro gobasnsnu
OXM (250 mn), v notom gobasnsnu tBepabii NaHCO;, 4o Tex nop, noka pH cmecu He gocturan
~8. Cnown pasgenanun, n BoAHbln cnon akcTparmposanu OXM (2x100 mn). O6begnHeHHbIe
opraHuyeckme Criom NpoMbIBann HacbIWeEHHbIM coneBbiM pactsopom (150 mn), cywmnn Hag
HaTpusa cynbdartom, dunbTpoBanNu N KOHUEHTpupoBanu Ao octartka. Ocratok postupanu ¢ 22
mn 10:1 cmecn n3 EtOAc:MeCN, n cycneHsnio dunbTposanu, oTOUNbTPOBAHHBIN KOPX CYLUMA
B Bakyyme C nonyvyeHuem 4-[(meTunammHo)meTun]-6-[metun(nponax-2-mn)ammHol-2-[6-(5-
meTun-4-nponun-4H-1,2 4-tpuason-3-nn)nnpuanH-2-unj-2, 3-gurngpo-1H-nuppono(3,4-
clnvpuant-1-oHa (5,59 r, 66% BbIxoa) B BUAE >KENTOro TBepAoro selectsa. 'H AMP (400MIy,
CDCl,) © 8,73 (a4, J=8,5 'y, 1H), 8,13 (g, J=7,8 'y, 1H), 7,92 (1, J=8,0 'y, 1H), 6,88 (c, 1H),
5,05 (c, 2H), 4,98 — 4,92 (m, 1H), 4,53 — 4,45 (m, 2H), 3,88 (c, 2H), 2,95 (c, 3H), 2,58 (c, 3H),
2,55 (¢, 3H), 1,91 — 1,85 (m, 2H), 1,23 (g, J=6,8 'y, 6H), 1,04 (1, J=7,4 'y, 3H); PX-MC m/z
(ECI+) ana (Cz4H32NgO), 449,2 (M+H)+.

Mpumep 65: 2-[6-(4-unknobytun-4H-1,2,4-tpnason-3-un)nnpunaunH-2-unj-4-
[(meTnammnHo)meTnn]-6-(1-metTunumknonponun)-2,3-aurnapo-1H-nnppono[3,4-clnupnanH-1-oH
(0] | N
N N/ /N‘N
7\ N—7
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HN
\ Mp.-65
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Craguns 1: metun  6-[4-{[(mpem-B6yTokcnkapboHun)(meTunn)ammHolmeTun}-6-(1-
meTunymknonponun)-1-okco-1,3-gurnapo-2H-nnppono[3,4-clnmpnanH-2-unjnmpuaunH-2-

kapbokcunar

—N

)

K

K cmecn uns lNpomexyTtoyHoro coeauHeHua 8 (1,50 r, 4,53 mmonb), metun 6-
Spomnnpnaunn-2-kapbokcunara (1,17 r, 5,43 mmonb) n KsPO, (2,88 1, 13,6 mmonk) B 1,4-
aunokcaHe (50,0 mn) B atmocdepe N, gobasnsnu Pd,(dba); (414 wr, 0,453 mmonk) u Xantphos
(524 wr, 0,905 mmonb). Cmecb 6apboTtuposanm N, B TEYEHUE 2 MWH. U NOTOM FrE€PMETUYHO
3akpbiBann n nepemewmsanu npu 85 °C B TeueHue 5 vacos. PX-MC aHanus nokasan
pacxogoBaHME WUCXOAHOro BewjectBa. PeakuyuoHHy cmecb pasbasnanu H,O (50 mn) un
akctparuposarim  EtOAc (3x50 wmn). O6beanHEHHble OpraHu4Yeckne Ccrnov npombiBanu
HacbIWeHHbIM conesbiM pacteopom (50 wmn), cywwmnn Hag Na,SO, dwunbTpoBanu, u
KOHUeHTpuposanu. Octarok ounwjanu ¢ ucnonb3osaHnem naw-xpomatorpacdum (SiO,, 1:3
EtOAc/netponenHbin adup) c nonyyYyeHem METUN 6-[4-{[(mpem-
ByTokcukapboHun)(metmn)ammHolmMeTun}-6-(1-metunymknonponun)-1-okco-1,3-gurngpo-2 H-
nuppono[3,4-clnupuanH-2-nninnpnaunt-2-kapbokcunata (1,89 r, 89% BbIXO4) B BUAE
KopWuyHeBoro Teepaoro sewyectsa. 'H AMP (400 MI'y, CDCl;) & 8,95 — 8,61 (m, 1H), 7,96 —
7,83 (m, 2H), 7,78 — 7,62 (m, 1H), 5,18 (c, 2H), 4,64 (g, J=10,3 'y, 2H), 3,99 (c, 3H), 2,96 (c,
3H), 1,58 (¢, 3H), 1,53 — 1,41 (m, 9H), 1,33 (kB., J=3,7 'y, 2H), 0,95 - 0,77 (m, 2H); PX-MC m/z
(ECI+) ana (CasH3oN4O5), 467,4 (M+H)+.
Craguns 2: mpem-6yTun ({2-[6-(rvapasmHkapboHun)NMpuanH-2-mnl-6-(1-

mMeTunymknonponun)-1-okco-2, 3-gurnapo-1H-nuppono[3,4-clnmpnanH-4-

unimetmn)metTunkapbamar
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K cycneHsnun uns metun 6-[4-{[(mpem-6yTokcukapboHun)(meTun)ammHolmeTmnn}-6-(1-
meTunymknonponun)-1-okco-1,3-gurnapo-2H-nnppono[3,4-clnmpnanH-2-unjnmpuaunH-2-

kapbokcunara (1,89 r, 4,05 mmonb) B MeOH (50,0 mn) agoBaBnanu rugpasvHa MoHorugpar
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(715 wmr, 12,1 mmonb). Cmecb nepemewwmsany B TedeHme 3 4vac. TCX ananms (1:3
EtOAc/netponenHbin acbmp) nokasan pacxofoBaHME WCXOLHOro Belwjectsa. PeakynoHHyro
cMecb KOHLEHTpMpoBanu Jocyxa c nony4eHnem mpem-6yTun ({2-[6-
(rmapasuHkapboHnn) InpuanH-2-unl-6-(1-metunyumknonponun)-1-okco-2,3-gurngpo-1H-
nuppono[3,4-clnupuanH-4-nnimetun)meTtunkapbamara (1,74 r, 92% BbIX0O4) B BUAE XKENTOro
TBEpAOro BELLecTBa, OTOPOe UCMOoNb30Banu 6e3 fononHUTEeNbHOM ouncTkn. 'H AMP (400 MIy,
OMCO-ds) 6 10,09 — 9,54 (m, 1H), 8,73 — 8,52 (m, 1H), 8,17 — 7,98 (m, 1H), 7,82 (a4, J=7,4 Ty,
1H), 7,56 (c, 1H), 5,29 (a, J=8,3 'y, 2H), 4,81 — 4,07 (m, 4H), 2,93 (c, 3H), 1,55 (c, 3H), 1,44
(w.c., 4H), 1,28 — 1,15 (m, 7H), 0,94 — 0,70 (m, 2H); PX-MC m/z (ECI+) ans (C,4H30NgOy), 467,3
(M+H)+.

Cragns 3: mpem-6yTun {[2-(6-{(2E)-2-
[(anmeTnamMmmuHo)MeTUnuaeH]rapasnHkapboHMn}-NMpnanH-2-mn)-6-(1-metunuymknonponur)-1-

0OKCO-2,3-aurngpo-1H-nnppono[3,4-clnupuamnH-4-mnjmetunmetunkapbamar
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PacTtsop mpem-6yTun ({2-[6-(rmapasuHkapbonun) nnpngnH-2-unj-6-(1-

meTunymknonponun)-1-okco-2,3-gurnapo-1H-nuppono[3,4-clnmpnanH-4-
unimetmn)metunkapbamarta (1,74 r, 3,84 mmone) B N,N-gumeTtungnmertokcumetmnammye (40,0
mn) nepemewwmsanu npu 80 °C B Teyenme 6 vac. TCX ananus (1:10 MeOH/EtOAC) nokasan
pacxogoBaHve ucxogHoro Bewlectsa. Cmecb  KoHuUeHTpupoBanun pgocyxa. Ocratok
cycneHavposann B TBME (40 mn) B TeyeHne 20 muH. TBepable BelwlectBa cobupanu npu
nomowM unbTpauum M Cywmnu B Bakyyme C nonydyeHmem mpem-6ytun {[2-(6-{(2E)-2-
[(anmeTnamMmuHo)MeTUNUAEH]rmapasnHkapboHMN}NMPUANH-2-1n)-6-(1-metunumknonponmn)-1-
oKkCo-2,3-aurnapo-1H-nuppono[3,4-clnupuaunH-4-unjmetunimetTvnkapbamata (1,76 r, 88%
BbIXOA) B BUAe Genoro TBepaoro selyectsa. 'H AMP (400 My, AMCO-ds) & 10,77 — 10,44 (m,
1H), 8,82 — 8,34 (m, 1H), 8,25 — 7,98 (m, 2H), 7,82 (a4, J=7,5 'y, 1H), 7,58 (c, 1H), 5,30 (w. 4.,
J=11,0 'y, 2H), 4,66 (c, 2H), 2,92 (¢, 3H), 2,91 (c, 6H), 1,56 (c, 3H), 1,43 (c, 4H), 1,25 (g, J=6,9
My, 5H), 1,11 (c, 2H), 0,93 — 0,73 (m, 2H); PX-MC m/z (ECI+) ana (C,7H3sN;Oy), 522,4 (M+H)+.
Cragusa 4. mpem-6ytun ({2-[6-(4-umknobyTtun-4H-1,2,4-tTpnason-3-un)nnpuamnH-2-un]-6-
(1-meTmnuuknonponun)-1-okco-2,3-auruapo-1H-nuppono[3,4-clnupuanH-4-

unimetmn)metTunkapbamar
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K cycneHnsum ns mpem-6ytun {[2-(6-{(2E)-2-[(anmeTunammHo)MeTUNuaeH]ruapasHkap-
SoHuMnINupuanH-2-1n)-6-(1-metTunuyunknonponun)-1-okco-2, 3-aurnapo-1H-nuppono[3,4-
clnupnavn-4-unimetunimetunkapbamara (180 mr, 0,345 mmonb) B MeCN (2,0 mn) gobasnsnu
yuknobytaHamuH (61,4 mr, 0,863 mmonb) u ykcycHyto kucnoty (0,4 mn). Cmecb nepemeLrumsanm
npn 95 °C B TeyeHnme 3 vac. TCX aHanms (1:10 MeOH/EtOAc) nokasan pacxogoBaHue
ncxoaHoro eewjectsa. PacTeop koHUeHTpuposanu gocyxa. Ocratok pactsopsanu B H,O (20 mn)
n akcrparmposanm EtOAc (3x20 mn). Ob6beauHEHHble OpraHM4Yeckue Ccrnou npomMbiBanu
HacbIWeHHbIM coneBbiM  pactsopoMm (30 mn), cywmnun Hag Na,SO4 dunbTpoBanm u
KoHUeHTpuposanu. OcTaTtok ouuwany ¢ ncnonb3osaHuem dnaw-xpomatorpadum (SiO,, 1:10
MeOH/EtOAc) ¢ nonyvyennem mpem-6ytnn  ({2-[6-(4-unknobytun-4H-1,2 4-tpnason-3-
nn)nupnaunH-2-unl-6-(1-metunuymknonponun)-1-okco-2, 3-aurna po- 1H-nuppono[3,4-clnmpnaunH-
4-nmimeTun)meTtunkapbamara (104 mr, 57% Bbixog) B BUAe 6enoro crekna. 'H AMP (400 MTy,
OMCO-ds) 6 9,05 (w.c., 1H), 8,62 (w. 4., J=8,3 'y, 1H), 8,19 — 8,01 (m, 1H), 7,91 (w.c., J=7,5
My, 1H), 7,61 (c, 1H), 5,74 — 5,55 (m, 1H), 5,25 (c, 2H), 4,61 (c, 2H), 2,97 — 2,88 (m, 3H), 1,93 —
1,75 (m, 2H), 1,57 (c, 3H), 1,47 — 1,10 (m, 15H), 0,94 — 0,73 (m, 2H); PX-MC m/z (ECI+) ans
(C29H35N7O3), 530,3 (M+H)+.

Crapusa 5: 2-[6-(4-ymknobyTun-4H-1,2,4-tpmnason-3-un)npuamnn-2-unl-4-

[(meTnnammnHo)meTnn]-6-(1-metunumknonponun)-2,3-aurnapo-1H-nnppono[3,4-clnupnamnH-1-oH
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Pactsop mpem-6ytun ({2-[6-(4-ymknobytnn-4H-1,2,4-tpnason-3-un)nupnaunH-2-munj-6-
(1-meTmnuuknonponun)-1-okco-2,3-aurugpo-1H-nuppono[3,4-clnnpuanH-4-
unimetnn)metunkapbamara (104 mr, 0,196 mmons) B AXM (5,0 mn) oxnaxgann go 0 °C un
obpabatbiBanu TPO (3,0 mn). Cmecb nepemewwmsanu npu 15 °C B TeyeHne 2 yacos. PX-MC
aHanu3 nokasan pacxogoBaHne UCxoaHoro Bewlectsa. CMeCb KOHLUEHTpupoBanu fJocyxa.
Ocrarok pactsopsanu B H,O (20 mn) v nogLuienaynsany HacbiWweHHbIM BOgHbIM Na,CO3 (~3 mn)
4o pH~9. Cmecb akctparmposanu OXM (2x20 mn). O6beaMHEHHbIE OpraHuyeckue Criou

NPOMbIBaNM HacbIWEHHbIM coneBbiM  pactBopoM (2x15 wmn), cywmnun Hag Na,SOq,

185



dunbTpoBann, n koHueHTpuposanu. OCTaTtok ouuwjany C UCMNOMb3OBaHWEM NpenapaTyvBHON
BOXX ¢ konoHkon Agela DuraShell C18 (150x25 mm, 5 MKM pasmep 4yacTtuy), KOTOPYHO
antomposanu 33-63% MeCN/H,O (+0,04% NH4OH, +10 mM NH4,HCO3) co ckopocTbto noToka 2
Mn/MUH. Tpebyemble dopakymm NOBTOPHO O4vMLLanu C UCNOnb3oBaHueM npenapatmsHon BSOXKX
c kornoHkon Phenomenex Gemini NX (150x30 mm, 5 mMKkm pasmep 4actuvy), KOTOpPYHO
anouposann 36-76% MeCN/H,O (+0,05% NH,OH) co ckopoctbio notoka 30 MR/MUH. C
nonyyeHvem Mpumepa 65 (15,4 Mr, 18% BbIXoA) B BUAe Benoro Teepaoro selectsa. 'H AMP
(400 MI'y, AMCO-dg) 6 9,09 (c, 1H), 8,64 (a, J=8,3 I'y, 1H), 8,24 — 8,01 (m, 1H), 7,94 (g, J=7,6
ry, 1H), 7,57 (c, 1H), 5,74 (n, J=8,6 'y, 1H), 5,35 (c, 2H), 3,94 (c, 2H), 2,61 — 2,54 (m, 2H), 2,48
- 2,42 (m, 2H), 2,35 (c, 3H), 1,98 — 1,78 (m, 2H), 1,56 (c, 3H), 1,38 — 1,09 (m, 2H), 1,06 — 0,66
(m, 2H); PX-MC m/z (ECI+) gns (C,4H27N;O), 430,2 (M+H)+.

Mpumep 66: 2-[6-(4,5-anatnn-4H-1,2,4-tpnason-3-un)nupnaunH-2-unjl-4-[(metmnammHo) meTun]-

6-[(2R)-2-meTunnunponuaunHunn-1-unj-2, 3-gurnapo-1H-nnppono[3,4-clnmpnamnH-1-oH
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Cragna 1: mpem-6ytun ({2-[6-(4,5-anatun-4H-1,2,4-tpnason-3-un)nnpuamnH-2-un]-6-
[(2R)-2-meTtunnuponuanHnn-1-unj-1-okco-2,3-gmurngpo-1H-nnppono[3,4-clnupnauH-4-

unimetnn)metunkapbamar

K pactsopy [llpomMexytoyHoro coeauHeHusa 19 (80,0 wmr, 0,222 mmonb),
MpomexyToyHoro coegmuHeHusa 18 (93,6 mr, 0,333 mmonb), u K;PO,4 (141 mr, 0,666 mmonb) B
1,4-anokcarHe (5,0 mn) B atmocdepe N, aobasnsim Pd,(dba); (20,3 mr, 0,0223 mmonb) n
Xantphos (25,7 mr, 0,0444 mmonb). Cmecb 6apbotmposanu N, B Te4eHME 2 MMH. N MOTOM
repMeTMYHO 3akpbiBanu n nepemewmnsanu npu 85 °C B TeyeHne 18 yac. TCX ananus (EtOAC)
nokasan pacxofoBaHue ucxogHoro Bewlectsa. Cmecb KoOHUeHTpuposanu gocyxa. OcraTok
oynjanu ¢ ucnonb3osaHnem drnaw-xpomartorpadun (SiO,, 1:10 MeOH/EtOAC) ¢ nonydyeHnem
mpem-6yTun ({2-[6-(4,5-anatun-4H-1,2,4-tpnason-3-mn)nupnamnH-2-unl-6-[(2R)-2-

MeTunnMponuanHun-1-unj-1-okco-2,3-aurngpo-1H-nnppono[3,4-clnupmnannH-4-
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unimeTun)metunkapbamara (120 mr, >99% BbIx0o4) B BMAE XENTOro TBepAoro sewjectsa. 'H
AMP (400 My, CDCl;) 6 8,69 (w. a., J=8,3 'y, 1H), 8,09 (w. 4., J=7,5Ty, 1H), 7,97 — 7,73 (m,
1H), 6,72 (c, 1H), 5,14 — 4,90 (m, 2H), 4,73 — 4,43 (m, 5H), 4,31 — 4,16 (m, 1H), 3,70 — 3,52 (m,
2H), 3,44 — 3,29 (m, 2H), 2,99 (w.c., 3H), 2,92 — 2,77 (m, 2H), 2,20 — 1,96 (m, 3H), 1,80 — 1,70
(m, 1H), 1,62 (c, 9H), 1,43 — 1,38 (m, 3H), 1,32 — 1,11 (m, 3H). PX-MC m/z (ECI+) ansa
(C30H4oNg0O3), 561,4 (M+H)+.

Cragusa 2: 2-[6-(4,5-gnatnn-4H-1,2,4-tpnason-3-un)nnpunaunH-2-unj-4-
[(meTnnammnHo)meTnn]-6-[(2R)-2-meTunnuponugnuun-1-unl-2, 3-gurngpo-1H-nnppono[3,4-

clnupuanH-1-oHa rmgpoxnopua
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CycneHsuio n3 mpem-6ytnn ({2-[6-(4,5-anatnn-4H-1,2,4-tpnason-3-nn)nupuanH-2-mnj-
6-[(2R)-2-meTunnunponugnHunn-1-unj-1-okco-2, 3-gurng po- 1H-nnppono[3,4-clnnpnaunH-4-
unimetnn)metunkapbamara (120 mr, 0,222 mmone) B EtOAc (10,0 mn) oxnaxganu go 0 °C n
obpabartbiBanu pactsopom HCI (4,0 H. B EtOAc, 5,0 mn). Cmecb nepemewuBanu B Te4eHue 2
yac. PX-MC aHanus nokasan pacxogoBaHne NUcxoaHoro sewjectsa. CMeCb KOHUEHTpupoBanm
gocyxa. Ocrtatok ouynwanu C Ucnonb3oBaHMem npenapatvsHon BOXXX € KONOHKOW
Phenomenex Gemini-NX (15030 mm, 5 Mkm pasmep yacTtuy), koTopyto antovposanun 12-42%
MeCN/H,O (+0,05% HCI) co ckopocTtbto notoka 30 Mn/MUH. € nonyveHuem 2-[6-(4,5-anatun-
4H-1,2,4-Tpnason-3-un)nnpungnn-2-unjl-4-[(metnnammHo)MeTun]-6-[(2R)-2-MeTUnnMponnauHun-
1-un}-2,3-aurnapo-1H-nuppono[3,4-clnupuanH-1-oHa, BbIAENEHHOrO B BUAE COMU COMNSHOW
kucnoTbl (72,0 Mr, 66% BbIXOA) B BUAE XenToro Teephoro Bewjectsa. 'H AMP (400 Mru,
OMCO-ds) © 9,65 — 9,29 (m, 2H), 8,73 (4, J=8,4 'y, 1H), 8,33 — 8,13 (m, 1H), 8,02 (g, J=7,6 'y,
1H), 6,75 (¢, 1H), 5,21 (c, 2H), 4,66 (kB., J=7,1 'y, 2H), 4,42 — 4,28 (m, 3H), 3,65 (T, J=8,7 Iy,
1H), 3,50 — 3,30 (m, 1H), 3,10 (kB., J=7,5 'y, 2H), 2,72 (T, J=5,3 'y, 3H), 2,21 — 1,93 (m, 3H),
1,81 = 1,64 (m, 1H), 1,51 (T, J=7,1 'y, 3H), 1,43 (1, J=7,5 'y, 3H), 1,21 (a, J=6,2 'y, 3H); PX-
MC m/z (ECI+) ansa (CasH3NgO), 461,3 (M+H)+.

Mpumep 67. 2-[6-(4,5-anatnn-4H-1,2,4-tpnason-3-un)nupnaunH-2-unjl-4-[(metmnammHo) meTun]-

6-[meTun(nponanH-2-un)ammHol-2,3-gmurnapo-1H-nnppono[3,4-clnupmnamnH-1-oH
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Cragusa 1. mpem-6ytun ({2-[6-(4,5-anatun-4H-1,2,4-tpmnason-3-un)nmupuaunH-2-nnl-6-

[MeTun(nponaH-2-un)ammnHol-1-okco-2, 3-anrmngpo-1H-nnppono[3,4-clnupnanH-4-
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K pactBopy mpem-6ytvn metun({6-[metun(nponaH-2-mn)ammHo]-1-okco-2,3-4urngpo-

unimetmn)metTunkapbamar

1H-nnppono[3,4-clnupnavn-4-unimetun)kapbamara (cmotpute cuHtes B lMpumepe 63) (100
mr, 0,287 mmonb), NMpomexytoyHoro coeanHeHua 18 (80,7 mr, 0,287 mmonb) n K;PO,4 (183
mr, 0,861 mmonb) B 1,4-gnokcarHe (5,0 mn) B atmoccepe N, gobasnsnm Pdy(dba)s (26,3 wr,
0,0287 mmonb) n Xantphos (33,2 mr, 0,0574 mmonb). Cmech 6apbotuposanu N, B TeueHue 2
MWH., repMETUYHO 3akpbiBanu, 1 nepemewmsanu npu 85 °C B TeveHue 18 yac. PX-MC aHanus
nokasan pacxogoBaHue wucxogHoro Bewectsa. Cmecb dunbTpoBanu uyepes Celite®.
OtdpunbTpoBaHbii  kopk npombiBann  EtOAc (100 wmn). O6beauHeHHbIn  dunbTpart
KOHLEHTpUpOBanu Jocyxa M oudnwanu ¢ ucnonb3oBaHmem npenapatmeHon TCX (EtOAc) ¢
nonyveHnem mpem-6yTun ({2-[6-(4,5-anatun-4H-1,2 4-tpnason-3-un)nupnaunH-2-unj-6-
[MeTun(nponaH-2-un)ammnHol-1-okco-2, 3-anrmngpo-1H-nnppono[3,4-clnupnanH-4-
unimeTun)metunkapbamara (120 mr, 76% BbIXOf) B BWAE XENTOro TBepgoro Belyectsa. 'H
AMP (400 MI'y, CDCl,) 6 8,70 (4, J=8,2 'y, 1H), 8,10 (g, J=7,6 Ty, 1H), 7,99 — 7,80 (m, 1H),
6,89 (¢, 1H), 5,12 — 5,01 (m, 1H), 4,98 — 4,84 (m, 2H), 4,71 — 4,62 (m, 2H), 4,58 — 4,26 (m, 2H),
3,04 — 2,96 (m, 3H), 2,94 (c, 3H), 2,89 (kB., J=7,5 Ty, 2H), 1,51 (1, J=7,5 Ty, 3H), 1,45 - 1,34
(m, 12H), 1,23 (c, 3H), 1,21 (¢, 3H). PX-MC m/z (ECI+) agns (CxH4oNsOs3), 549,2 (M+H)+.
Cragus 2: 2-[6-(4,5-pnatun-4H-1,2,4-tpnason-3-un)nupnauvH-2-nnl-4-

[(meTnammnHo)meTnn]-6-[meTun(nponax-2-mn)ammHol-2, 3-aurna po-1H-nnppono[3,4-clnmpnaunH-

1-oHa rugpoxnopug
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PactBop mpem-6ytun  ({2-[6-(4,5-anatnn-4H-1,2,4-tpnason-3-un)nupungnH-2-nnj-6-
[MeTun(nponaH-2-un)ammnHol-1-okco-2, 3-anrmngpo-1H-nnppono[3,4-clnupnanH-4-
unimetnn)metunkapbamara (120 mr, 0,219 mmonb) B EtOAC (1,0 mn) oxnaxganu go 0 °C n no
kannsam obpabatbiBanu pacteopom HCI (4,0 H. B EtOAc, 5,0 mn). Cmecb nepemelumsanu B
TeyeHne 2 vac. npu KomMHaTHom Temnepartype. PX-MC aHanu3 nokasan pacxojoBaHue
ncxogHoro  BewjectBa. [lonyyeHHble TBepgble 4actuubl cobupanu  unbTpaymen.
OTUNBTPOBAHbIN KOPXK CYLUMNN B BaKyyme C nonyyeHuem 2-[6-(4,5-gnatnn-4H-1,2,4-tpnason-
3-un)npnaunH-2-unl-4-[(metunammHo)MeTun]-6-[metun(nponaH-2-un)ammnHol-2, 3-anrngpo-1H-
nuppono[3,4-clnupuanH-1-oHa, BbIAENANN Kak COMb CONAHOM kucnotbl (95 mr, 90% BbIXOA) B
BUAE XENToro TBEpA0ro BeLlecTsa. 'H AMP (400 My, AMCO-ds) 0 9,23 (w.c., 2H), 8,67 (&,
J=8,4 'y, 1H), 8,19 — 8,09 (m, 1H), 7,99 (a, J=7,7 Ty, 1H), 6,92 (c, 1H), 5,16 (c, 2H), 5,11 -
4,97 (m, 1H), 4,57 (kB., J=6,4 'y, 2H), 4,33 (T, J=6,0 Iy, 2H), 3,01 — 2,88 (m, 5H), 2,72 (1, J=5,4
My, 3H), 1,45 (1, J=7,1 'y, 3H), 1,39 (1, J=7,5 'y, 3H), 1,18 (c, 3H), 1,16 (c, 3H); PX-MC nvz
(ECI+) ana (Cz4H3oNgO), 449,2 (M+H)+.

Mpumep 68: 4-(amuHomeTun)-2-{6-[(4R)-4-(pTopmeTnn)-2-okco-1,3-okcasonngmnH-3-
unjnupnanH-2-nn}-6-[(2R)-2-metunnuponugnHnn-1-unj-2, 3-aurnapo-1H-nuppono[3,4-

clnpnanH-1-oH

HoN Mp.-68
Cragnsa 1. mpem-6ytun [(6-xnop-2-{6-[(4R)-4-(dTOpMeTNN)-2-0KCO-1,3-0KCa3oNUANH-3-

unjnmpuanH-2-nn}-1-okco-2, 3-amurnapo-1H-nnppono[3,4-clnnpngnn-4-un)metun]kapbamar
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K pacteopy [lpomexyroyHoro coeauHeHua 20 (462 wmr, 1,68 wmMmonb),

MpomexyToyHoro coeauHeHusa 7 (500 wr, 1,68 mmonb), K,CO; (511 mr, 3,69 mmonb), n N,N-
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anmetmnetuneHguammHa (74,0 wmr, 0,840 mmonb) gobasnsann Cul (80,0 mr, 0,420 mmonb).
Cwmecb 6apboTtuposanu N, B TeueHne 5 MuH. n notom nepemewmsanu npu 120 °C B TeueHune
1,5 nog AEenCTBMEM MUKPOBOSHOBOIO u3nydeHnsa. PX-MC aHanu3 nokasan pacxopoBaHue
ncxopHoro sewjecrsa. Cmeck pasbasnanu H,O (8 mn) n MeCN (1 M), n nony4YeHHble TBEpAbIE
Bewectea cobupann cunetpaymen. OTduneTpoBaHbin KopX npombiBanu H,O (3x2 wmn) u
MeCN (4x1 mn) v cywumnu B Bakyyme C nonydeHuem mpem-6ytun [(6-xnop-2-{6-[(4R)-4-
(dpTopmeTun)-2-okco-1,3-okcasonuguH-3-unlnupuamnH-2-mn}-1-okco-2, 3-aurnapo-1H-
nuppono[3,4-clnupuanH-4-nn)metunikapbamara (595 mr, 72% BbIxo4) B BUaAE 6enoro Teepaoro
Bewectsa. 'H AMP (400 My, AIMCO-ds) & 8,22 (4, J=7,9 'y, 1H), 8,03 — 7,97 (m, 1H), 7,92 (a,
J=8,1 'y, 1H), 7,80 (c, 1H), 7,54 (1, J=6,2 'y, 1H), 5,31 — 5,00 (m, 4H), 4,87 — 4,71 (m, 1H),
4,65 (1, J=8,9 'y, 1H), 4,59 — 4,50 (m, 1H), 4,41 (a, J=6,0 'y, 2H), 1,39 (c, 9H); "°F AMP (376
My, AMCO-ds) 8 —238,40 (c, 1F); m/z (ECI+) ansa (CoHxCIFN5Os), 436,1 (M-tBu+H)+.
Cragna 2. mpem-6ytun  [(2-{6-[(4R)-4-(bTOopmeTnn)-2-okco-1,3-okcasonmamnH-3-
unjnupuanH-2-un}-6-[(2R)-2-meTnnnuponuanHnn-1-unj-1-okco-2, 3-auruapo-1H-nuppono[3,4-

clnnpnaunH-4-un)meTtun]kapbamar
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Pactsop mpem-6ytnn [(6-xnop-2-{6-[(4R)-4-(dpTOpMETMN)-2-0KCO-1,3-0KCa3oNUANH-3-
nnlnupnanH-2-un}-1-okco-2, 3-aurnapo-1H-nuppono[3,4-clnupngnH-4-nn)metunlkapbamara
(595 wir, 1,21 mmoneb), (2R)-2-metunnuponuanHuna (294 wr, 2,42 mmons) u Cs,CO; (2,36 T,
7,26 mmonb) B 1,4-guokcaHe 6apboTupoBanu aproHOM B TevyeHne 3 MuH., n pgobasnsnu
RuPhos Pd G3 (101 wmr, 0,121 mmonb). Cmecb 6apboTmpoBany aproHOM B TeYeHue 3 MUH.,
repmMeTnyHoO 3akpbiBanu, n nepemewmsany npu 100 °C B TeyeHne 16 yac. PX-MC aHanus
nokasan pacxofoBaHne UCXOAHOro Belectsa. Cmecb punbTpoBanu, U oTOUNbTPOBaHBIN KOPXK
npombiBann EtOAc (2x10 mn). O6begunHEHHbIM UNbTPaT KOHUEHTpMpOBanNu Aocyxa.
HeounweHHbin  matepman  ouvwann  dnaw-xpomartorpacpmen (8 r  SiO,; 11
EtOAc/netponenHbin  acoump). >Kenaemble dpakyum KoHueHTpupoBann pocyxa. Octartok
cycneHauposanu B EtOAc/netponenHom acoupe (2:1, 10 mn) B Te4eHne 5 MUH. NP KOMHATHOW
TemnepaTtype, WU TBepable Bewectsa cobupanu dunbTpaynen. OTPUNLTPOBAHBLIN KOPXK
npombiBann EtOAc/neptonenHbim acpmpom (2:1, 3x10 mn) u cywwmnn B Bakyyme. Teepable
Bewjectsa pacteopsanu B MeOH/EtOAc (1:10, 30 mn). Jobasnsanu Ultra-pure Si-Thio SiO; (1 1),
n cmecb nepemewwvsanu npu 50 °C B Teyenne 30 muH. Cmecb unbTpoBanu, u
oTunbTpoBaHbI ~ KOpXK npombiBan  MeOH/EtOAc  (1:10, 3x30 wmn). dunbTpar

KoHUeHTpuposanu pocyxa. O6pabotky Ultra-pure Si-Thio SiO, noBTOpsanuM WMAEHTUYHbIM
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obpasom (4 pasa). HeouuweHHbIN MaTepuan ouvwanu dgnaw-xpomarorpadpuen (SiO,, 1:10
MeOH/EtOAc) ¢ nonyyeHnem  mpem-6ytun  [(2-{6-[(4R)-4-(dpTOopmeTunn)-2-okco-1,3-
OKCasonUANH-3-UNNUPUANH-2-nn}-6-[(2 R)-2-meTnnnuponuanHun-1-unj-1-okco-2, 3-aurnapo-
1H-nnppono[3,4-clnupuaunn-4-nn)metunlkapbamara (330 mr, 51% BbIXO4) B BUAE XKEMTOro
TBEepaoro sewectsa. 'H AMP (400 My, AMCO-ds) & 8,23 (a, J=8,0 'y, 1H), 8,01 — 7,91 (m,
1H), 7,87 (a4, J=8,1 I'u, 1H), 7,25 (1, J=6,0 'y, 1H), 6,56 (c, 1H), 5,20 — 4,90 (m, 4H), 4,79 (a4,
J=458, 10,0 'y, 1H), 4,64 (1, J=8,9 'y, 1H), 4,57 — 4,48 (m, 1H), 4,26 (aa, J=6,0, 2,0 'y, 2H),
4,21 (1, J=6,2 'y, 1H), 3,58 — 3,50 (m, 1H), 3,33 — 3,29 (m, 1H), 2,10 - 2,01 (m, 2H), 1,97 — 1,87
(m, 1H), 1,73 — 1,58 (m, 1H), 1,39 (c, 9H), 1,20 (a, J=5,4 'y, 3H); "°F AMP (377 My, AMCO-ds)
0 —238,33 (¢, 1F); m/z (ECI+) ana (C7H33FNgOs), 541,3 (M+H)+.

Cragna 3.  4-(amvHomeTun)-2-{6-[(4R)-4-(dTOpMETNNM)-2-0KCO-1,3-0KCa3oNNANH-3-
unjnupuanH-2-un}-6-[(2R)-2-metnnnuponnanHnn-1-unl-2,3-aurngpo-1H-nuppono[3,4-

clnupuanH-1-oHa rmgpoxnopusg
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Pacteop mpem-6yTun [(2-{6-[(4R)-4-(pTOpMETMN)-2-0KCO-1,3-0KCa30NNANH-3-
unjnupuanH-2-un}-6-[(2R)-2-meTnnnuponnaunHnn-1-unl-1-okco-2, 3-aurugpo-1H-nuppono[3,4-
clnupunauvn-4-un)metunjkapbamara (300 mr, 0,610 mmone) B EtOAC (5,0 mn) n MeOH (10,0 mn)
oxnaxganu go 0 °C n obpabarbiann pactsopom HCI (4,0 H. B EtOACc, 5,0 mn). PeakynoHHyto
CMeCb NepemeLLnBany NpyM KOMHaTHOW Temneparype B TeveHune 9 yac. PX-MC aHanua nokasan
pacxopgoBaHne ucxogHoro eewjectsa. CMeCb KOHLEHTpPUpOBanu gocyxa. TBepable BeljecTsa
pacteopsnu B H,O (25 mn) n npombieann EtOAC (20 mn). BoaHbI CNov KOHUEHTpUpOBanu
aocyxa. Ocrtatok ounyanu C WUCNonb3oBaHMeM npenapatmBHon BOXXX € KONOHKOW
Phenomenex Gemini-NX (150x30 mm, pasmep yactuy 5 MKMm), KOTopyto antomnposanu 24-44%
MeCN/H,O (+0,05% HCI) co ckopocTbto notoka 30 Mn/MUH. € nonyyYeHnem 4-(ammHomeTmn)-2-
{6-[(4R)-4-(pTOopmeTNN)-2-0KCO-1,3-0KCa30onNNAUH-3-UNNUPNAnH-2-un}-6-[(2R)-2-
MeTunnponuanHun-1-unj-2,3-gurngpo-1H-nnppono[3,4-clnupnanH-1-oHa,  BbIAENEHHOMO B
BUAE CONMU TMAPOXNOPUAHOM kucnoTbl (200 mr, 69% BbIXOA) B BUAE XEMTOr0 TBEPAOro
Bewectsa. 'H AMP (400 MI'y, IMCO-ds) & 8,53 (w.c., 3H), 8,24 (a, J=8,0 'y, 1H), 8,08 — 7,94
(m, 1H), 7,89 (a4, J=8,0 'y, 1H), 6,69 (c, 1H), 5,21 — 4,99 (m, 4H), 4,74 (w. 4., J=9,8 'y, 1H),
4,64 (1, J=8,9 'y, 1H), 4,52 (a4, J=3,3, 8,5 'y, 1H), 4,39 — 4,29 (m, 1H), 4,25 — 4,15 (m, 2H),
3,63 (w.1., J=8,7 'y, 1H), 3,47 — 3,34 (m, 1H), 2,14 — 1,94 (m, 3H), 1,77 — 1,68 (m, 1H), 1,20 (a4,
J=6,0 'y, 3H); "°F AMP (377 My, AMCO-ds) 8 —238,09 (¢, 1F); m/z (ECI+) ans (CxoH2sFNgOs),
441,3 (M+H)+.
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[ononHuTenbHble COeauHEHua cornacHo msobpetenmio B Tabnuyax 1A n 1B Obinu
MOony4YeHbl C WCMOMb30BaHMEM Mogudukauun cnocobos, MNPUBEAEHHBIX B HAaCTOSILLEM
JOKYMEHTe B KayecTtBe npumepoB. McnonbsosaHme unn 1 B CTPyKType M & B HasBaHuu
NOEHTUMPUUMPYET XMpanbHbIA LEHTP, KOTOpbIM Obin  pas3geneH Ha pABa OTAEnbHbIX
3HaHTMOMEPA, HO KOHKPETHbIA 3HaHTUOMEP He MOATBEPXKAEH; B CTPYKType u3obpakeH
CMMOWHOW MMM  NYHKTUPHBIA  KNWH, HO peanbHbli 3HAHTUOMEP MOXET ObiTb ApYyrim
3HaHTuomepom. OHN NOMEYEHbI KaKk «abComMTHaA CTEPEOXMMUS HEU3BECTHAA» M BKIIHOYatOT
ONTMYECKOE BpaLleHne nnowaamn nonspmusayum ceeta. CoeanHEHUs C NOMETKON «abCcontoTHas
CTEPEOXMMUSA U3BECTHaA» OObIMHO nonyyanu u3 [POMEXYTOYHbIX COEAUHEHWUA, UMEOLUX
N3BECTHYIO CTEPEOXMMMUIO.

CoeaVHEHNs 1 COOTBETCTBYIOLUME MM XapaKTEPUCTUYECKNE AaHHblE NPEACTaBneHbl B
Tabrnmye 1A Hwxke, roe B ckobkax noj HOMEPOM Mpumepa ykasaH crnocob, KOTopbIn

ncnonb3oBaH A4nd nonyyvYeHna CoeguHeHunaA:
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Ta6bnuua 1A

Mp. H AMP (m.4.); °F AMP (m.4.);
Ne. CrtpykTrypa/HassaHue no IUPAC PX-MC BPALLEHIE NNOLLAAM NONSIPU3ALIMN
(M+HT CBETa; CTEPEOXMMUYECKUNE
npvmMeYaHuns
0 D\( "H AMP (400 My, AMCO-ds) 8 9,17
\ & /N\N - 9,10 (m, 2H), 8,97 (c, 1H), 8,66 —
/ \ \ 8,58 (M, 1H), 8,18 — 8,09 (m, 1H),
N— \( 7,98 —-7,91 (m, 1H), 7,71 (c, 1H),
69 4183 | 5,42 (rent., J=6,7 'y, 1H), 5,25 (c,
““\ 2H), 4,52 (1, J=5,7 Ty, 2H), 3,88 (ks.,
©) B-LIKNOGYTH-4- J=8,6 'y, 1H), 2,78 (T, J=5,1 'y, 3H),
[(meTnnammnHo)meTtnn]-2-{6-[4- 2,53 (¢, 1H), 2,50 — 2,38 (m, 2H),
(NponaH-2-1n)-4H-1,2, 4-Tpuason-3- 242 -2,32 (w, 1H), 2,36 — 2,27 (m,
UnnMpUAnH-2-un}-2, 3-auruapo-1H- TH), 2,14 - 1,97 (m, 1H), 1,98 - 1,84
nuppono[3,4-clnnpnanH-1-oH (m, TH), 1,59 (a, J=6,7 Ty, BH).
o X
N/(N;YN\ 'H AMP (600 MI'y, AMCO-ds) 6 8,93
<N / \ N\/N (c, 1H) 8,61 (4, J=8,44 'y, 1H) 8,07 -
L \( 8,13 (m, 1H) 7,93 (g, J=7,52 'y, 1H)
70 4< " 4490 6,77 (c, 1H) 5,49 (a1, J=13,25, 6,67
HN\ My, 1H) 5,12 (c, 2H) 4,84 - 4,93 (m,
(P) 6-[aTun(nponaH-2-mn)ammHol-4- 1M 4,90 (6, 2H) 9,14 - 3,20 (. 21
2,53 - 2,58 (m, 3H) 1,58 (g, J=6,60
[(meTnnammnHo)meTtnn]-2-{6-[4- M, 6H) 1.15- 1,21 (m, 9H)
(nponan-2-nn)-4H-1,2,4-tpnason-3-
unjnupuanH-2-un}-2,3-aurnapo-1H-
nuppono[3,4-clnnpnanH-1-oH
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71

S A
N/EN;\("\
N/ N\ \/
T«
\

"H SAIMP (400 My, IMCO-ds) 5 8,64
- 8,74 (m, 1H) 8,60 (w.c., 1H) 8,04 -
8,12 (m, 1H) 7,98 - 8,02 (m, 1H) 6,78
(c, 1H) 5,18 (c, 2H) 4,90 (aT,

421,0
J=13,05, 6,37 'y, 1H) 4,60 - 4,75 (m,
(O) | 2-[6-(4-3Tnn-4H-1,2,4-Tpnaszon-3- 2H) 3,85 (w.c., 2H) 2,91 (c, 3H) 2,41
Mn)MPNAH-2-nr]-4- (c, 3H) 1,52 (T, J=7,09 'y, 3H) 1,19
[(MeTUnammHo)MeTun]-6- (8, J=6,48 Ty, 6H).
[MmeTun(nponaH-2-un)ammnHol-2,3-
anrngpo-1H-nnppono[3,4-clnupuanH-
1-0H
) § "H AMP (600 My, IMCO-ck) 3 9,06
NJEN;\K”\ (c, 1H), 8,65 (n, J=8,44 'y, 1H), 8,10
v/ ) (1, J=7,98 [y, 1H), 7,97 (8, J=7,52
My, 1H), 6,79 (c, 1H), 5,94-6,15 (w,
4< Y 1H), 5,05-5,22 (m, 2H), 4,81-5,01 (m,
2 " FF 5173 | 1H), 3,86 (w.c., 2H), 3,14-3,.20 (m,
\ 1H), 2,94-3,05 (m, 1H), 2,89 (c, 3H),
(O) | 4-[(meTMnamuHo)meTuUnN]-6-

[MeTnn(nponaH-2-un)ammHol-2-(6-{4-
[(3§)-1,1,1-TpndTOpneHTaH-3-munl-4H-
1,2,4-Tpnason-3-uninupuanH-2-mn)-
2,3-aunrngpo-1H-nnpponol[3,4-

clnupuanH-1-oH

1,90-2,14 (m, 2H), 1,34 (c, 3H), 1,15
(a, J=6,42 'y, 6H), 0,84 (1, J=7,34
My, 3H).

abCcontoTHasa cTepeoxmummus

HeunsBecTHa*
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0 | N 'H AMP (600 MI'y, AIMCO-ds) 8 9,06
" “ 2\ (c, 1H), 8,64 (4, J=8,44 'y, 1H), 8,10
\N / \ \/ (1, J=8,07 I'y, 1H), 7,97 (g, J=7,52
4< — ot My, 1H), 6,78 (c, 1H), 6,05 (a, J=4,03
73 F 517.3 My, 1H), 5,04-5,20 (m, 2H), 4,83-5,01
“”\ Y (M, 1H), 3,85 (w.c., 2H), 3,10-3,21 (m,
(O) | 4-[(meTunamuHo)meTHn]-6- 1H), 2,95-3,06 (m, 1H), 2,88 (c, 3H),
[meTun(nponaH-2-un)ammnHol-2-(6-{4- 1,92-2,17 (m, 2H), 1,34 (c, 3H), 1,12-
[(3€)-1,1,1-TpucbTOpREHTaH-3-Un]-4H- 1,20 (m, 6H), 0,84 (1, J=7,34 'y, 3H).
1,2, 4-TPNa3on-3-Un}NNPUANH-2-1n)- abcontoTHasa cTepeoxmmmus
2,3-anrnapo-1H-nnppono[3,4- HensBecTHa"
clnnupuanH-1-oH
N 'H AMP (400 MI'y, IMCO-ds) 8 9,34
\ | JZ - 9,10 (m, 2H) 8,23 (4, J=8,0 'y, 1H)
\ " v N\\/o 7,95 (1, J=8,2 'y, 1H) 7,82 (g, J=8,0
74 N /N_\ & My, 1H) 6,88 (c, 1H) 5,12 (m, 1H) 5,01
4< [M+Na]" | (w.c., 2H) 4,98 - 4,90 (m, 1H) 4,61 (T,
. iy 4472 | =83y, 1H) 4,34 (w. 4., J=3,0 Ty,
2H) 4,17 (a4, J=3,8, 8,3y, 1H) 2,93
4-[(meTnamuHo)meTun]-2-{6-[(4S)-4- (¢, 3H) 2,72 (Ww.T., J=5,3 My, 3H) 1,49
MeTunn-2-0Kco-1,3-okcasonuaunH-3- (8, J=6.0 [y, 3H) 1,17 (a, J=6,5 ',
unjnupuanH-2-nn}-6-[metun(nponaH- 6H).
2-unjamutol-2,3-aurmapo-1H- abconoTHas CTePeoXMUS U3BECTHA
nuppono[3,4-clnnpnanH-1-oH
o X
| 'H AMP (400 MI'y, IMCO-d;) 8 9,08
< N/EN;\KN\N (c, 1H) 8,66 (g, J=8,3 'y, 1H) 8,44
o\ 7/ \ ] . | (w.c., 3H) 8,15 (1, J=8,0 'y, 1H) 8,02
< N== ( [ngg;] (a4, J=7,5Ty, 1H) 6,85 (c, 1H) 5,16 (c,
(O) 2H) 4,67 (kB., J=7,2 T, 2H) 4,24 (x8.,
ren J=5,0 Ty, 2H) 1,51 (1, J=7,2 T4, 3H)
4-(aMmnHOMEeTUN)-6-(AN3aTUNaMmnHO)-2- 116 (1, J=6,9 'y, 6H).
[6-(4-aTUn-4H-1,2 4-Tpnason-3-
nn)nupnaunH-2-unj-2,3-gurnapo-1H-
nupponol[3,4-clnnpnanH-1-oH
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K /(j\( "H AMP (400 My, AIMCO-ds) 6 9,33
4<j?7 Z /”\N (w.c., 2H) 9,19 (c, 1H) 8,66 (4, J=8,3
26 | m / \ 4 ru, 1H) 8,15 (1, J=8,1 'y, 1H) 8,02
< — ( 393,3 (a, J=7,6 'y, 1H) 6,87 (c, 1H) 5,17
) (c,2H) 4,68 (kB., J=7,2 'y, 3H) 4,28
“N\ (w.T., J=5,6 'y, 2H) 3,45 (kB., J=7,1
My, 2H) 2,76 - 2,66 (m, 3H) 1,52 (T,
6-(eTunamunHo)-2-[6-(4-3tnn-4H-1,2,4-
J=7,2 Ty, 3H) 1,19 (1, J=7,2 'y, 3H).
Tpuason-3-un)nupuanH-2-nnj-4-
[(meTnnammnHo)meTmn]-2,3-4urnapo-
1H-nnuppono[3,4-clnupuanH-1-oH
o X
JE;\(N 'H AMP (400 MI'y, AIMCO-d;) 8 9,23
" N Z N\ (c, 3H) 8,65 (a4, J=8,3 'y, 1H) 8,15 (T,
_/HNA{/i\%/ \(N\/ J=8,0y, 1H) 7,96 (a, J=7,5 'y, 1H)
77 " 406,9 6,86 (c, 1H) 5,57 - 5,40 (m, 1H)
N 5,16(c, 2H) 4,25 (w.c., 2H) 3,45 (kB.,
(®)] \ J=7,0Ty, 2H) 2,72 (w.T., J=5,1 Ty,
6-(eTunamuro)-4- 3H) 1,61 (a, J=6,5 'y, 6H) 1,19 (T,
[(MeTnnamunHo)meTun]-2-{6-[4- J=7,2 Ty, 3H).
(nponan-2-un)-4H-1,2,4-tpnason-3-
unjnupuanH-2-nn}-2,3-gurngpo-1H-
nuppono[3,4-clnnpnanH-1-oH
0 | \ 'H AMP (500 MI'y, AMCO-d;) d 8,88
{jé‘/('q;\ﬁ\" (c, 1H) 8,55 (g, J=7,78 'y, 1H) 8,01
" / \ \— (T, J=8,01 Ty, 1H) 7,88 (a4, J=7,48 'Ly,
-8 4< — \( 1H) 6,60 (c, 1H) 6,55 (g, J=7,73 'y,
y 4212 1H) 5,51 (kBuH., J=6,68 'y, 1H) 5,07
©) \ (c, 2H) 3,96 (dq, J=13,41, 6,57 Iy,
4-[(MeTUNammHo)MeTun]-6-(nponaH-2- 1H) 3,71 (¢, 2H) 2,28 (c, 3H) 1,51 (a,
MNaMuHO)-2-{6-[4-(Nponan-2-im)-4H- J=6,71Ty, 6H) 1,11 (a, J=6,41 Ty,
1,2,4-Tpnason-3-unjnnpuamnH-2-un}- 6H).
2,3-aunrngpo-1H-nuppono[3,4-
clnupuanH-1-oH
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"H AMP (400 MIy, AMCO-ds) 5 9,49
= \ (c, 1H) 8,69 (g, J=8,3 'y, 1H) 8,56
\ / \ (w.c., 3H) 8,17 (1, J=8,0 'y, 1H) 7,98
79 (a, J=7,5 Ty, 1H) 6,89 (c, 1H) 5,58 -
[M+NaJ"*
4431 | 547 (m, 1H) 5,19 (c, 2H) 5,13 - 4,95
©) -(amuHomeTun)-6-[MeTun(nponax-2- (m, TH) 4,21 (w. A., J=5,5 Ty, 2H)
VIN)aMIHO]-2-{6-[4-(nponan-2-nn)-4H- 2,94 (c, 3H) 1,63 (a, J=6,8 T, 6H)
1,2,4-Tpuason-3-uninupuamnH-2-un}- 1,17 (8, J=6,8 Ty, BH).
2,3-aurngpo-1H-nupponol[3,4-
clnnupuanH-1-oH
o | o~ 'H AMP (600 MI'y, AMCO-dk) 5 8,73
< 4{? YN (c, 1H), 8,61 (&, J=8,25 'y, 1H), 8,04-
y /  \ N\/N 8,15 (m, 1H), 8,00 (a, J=7,52 'y, 1H),
80 < — j 6,76 (c, 1H), 5,11 (c, 2H), 4,52-4,62
4350 | (W 2H), 396 (c, 2H), 3,59 (tm.,
©) “N\ J=6,97 'y, 3H), 2,49 (c, 3H), 1,81-
- (qsTHAMAHO)4- 1,94 (m, 2H), 1,34 (c, 1H), 1,15 (T,
[(MeTunamunHo)meTun]-2-[6-(4- J=6,97 Ty, 6H), 0,94 (1, J=7,34 T,
nponun-4H-1,2,4-Tpuason-3- 3H).
un)nupunaunnH-2-mnl-2,3-gurugpo-1H-
nuppono[3,4-clnnpnanH-1-oH
o x
D\(N "H AMP (400 MI'y, AMCO-ds) & 9,43
NN Z N\ - 9,30 (m, 2H) 9,21 (c, 1H) 8,67 (a,
\N /N /”\/ J=8,5Tu, 1H) 8,16 (1, J=8,0 'y, 1H)
81 ‘< T 8,02 (4, J=7,5 'y, 1H) 6,91 (c, 1H)
" 4069 | 521 (c, 2H) 5,14 - 4,93 (m, 1H) 4,36
O) \ (W.T., J=5,6 'y, 2H) 4,20 (c, 3H) 2,93
4-[(MeTUnammHo)MeTunj-6- (c, 3H) 2,74 - 2,68 (m, 3H) 1,17 (a,
[MmeTun(nponaH-2-un)ammnHol-2-[6-(4- J=6,5 Iy, 6H).
meTun-4H-1,2,4-tpuason-3-
nn)nupnauH-2-unj-2,3-gurngpo-1H-
nuppono[3,4-clnnpnanH-1-oH
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'H AMP (400 MI'y, IMCO-ds) 8 9,08
= \ (c, 1H) 8,67 (a, J=8,3 'y, 1H) 8,51
\ / \ (w.c., 3H) 8,14 (1, J=7,9 'y, 1H) 8,03
82 (a, J=7,5Tu, 1H) 6,89 (c, 1H) 5,15 (c,
4213 | 2H) 5,10 - 4,98 (m, 1H) 4,61 (w.T.,
©) -(amnHomeTunn)-6-[meTun(nponan-2- J=7,2Ty, 2H) 4,27 - 4,18 (m, 2H)
V) aMuHO)-2-[6-(4-nponun-4H-1,2 4- 2,94 (¢, 3H) 1,95 - 1,86 (m, 2H) 1,17
TpYason-3-un)MMpuanH-2-unl-2,3- (8, J=6,8 'y, 6H) 0,96 (T, J=7,3 Ty,
anrngpo-1H-nnppono[3,4-clnupuanH- 3H).
1-OH
(o] \ i
/(I(" 'H AMP (400 MI'y, IMCO-ds) 8 9,01
N N Z N\ - 9,05 (M, 1H) 8,66 - 8,76 (m, 1H)
/N 7 8,09 - 8,16 (m, 1H) 7,53 - 7,59 (m,
83 N \( 1H) 5,21 - 5,27 (m, 2H) 4,95 - 5,04
" 436,1 | (m, 1H) 3,84 - 3,90 (m, 2H) 2,30 -
©) \ 2,34 (m, 3H) 1,61 - 1,65 (m, 4H) 1,54
2-{5-dTop-6-[4-(nponaH-2-un)-4H- (8, J=6,85 'y, 6H) 1,24 (w. 4., J=2,69
1,2,4-Tpunason-3-unjnnpunaunH-2-uny-4- My, 2H) 0,85 - 0,87 (M, 2H).
[(meTunamnHo)meTnn]-6-(1-
MeTunyuknonponun)-2,3-aurngpo-1H-
nuppono[3,4-clnnpnanH-1-oH
o AN
4( ”/E‘J\KN\N 'H AMP (600 MI'y, AMCO-d;) 8,73
7 \ \ (c, 1H) 8,53 - 8,63 (m, 1H) 8,03 - 8,09
< — ( (M, 1H) 7,96 - 8,01 (m, 1H) 6,71 (c,
84 4351 | 1H) 5,13 (c. 2H) 4,80 - 4,86 (m, 1H)
"\ | 4,62 (e., J=7,15 Ty, 2H) 3,86 (c, 2H)
© 6-[aTun(nponaH-2-un)ammnHol-2-[6-(4- 3,18 - 3,35 (m, 2H) 2,40 (c, 3H) 1,49
3TVn-4H-1,2,4-Tprason-3- (T, J=7,15Ty, 3H) 1,13 - 1,19 (m, 9H)
nn)nupuauH-2-unl-4-
[(meTuUnamnHo)meTnn]-2,3-4Uruapo-
1H-nnppono[3,4-clnupunaunH-1-oH
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X
K | 7 'H AMP (600 MI'y, AMCO-ds) 8 8,33
N Z NJ&) — 8,16 (m, 4H), 7,98 (1, J=8,1 Ty, 1H),
7/ \ \(,,,\/ 7.89 (8, J=8,1 Ty, 1H), 7,65 (c, 1H),
85 N= \ 5,25 -4,96 (v, 4H), 4,74 (c, 1H),
F
412,5 | 4,64 (1, J=8,8 T, 1H), 4,51 (a4,
H,N
J=8,7, 3,34, 1H), 4,35 (g, J=9,1 'y,
(M) 4-(amnHomeTnn)-2-{6-[(4R)-4- H ) ( H
2H), 1,57 (c, 3H), 1,50 — 1,37 (m, 2H),
(hbTopmeTun)-2-okco-1,3-
0,89 (a4, J=2,7 'y, 2H).
OKCasoNMAUH-3-UNNUPNANH-2-nn}-6-
abconioTHasa CTeEPeOXnMns N3BECTHA
(1-meTmnyuknonponun)-2,3-4Uruapo-
1H-nnppono[3,4-clnupuanH-1-oH
1
o AN o H AMP (600 MI'y, AMCO-d;) 8,28
| P //< — 8,17 (m, 4H), 7,97 (7, J=8,1 'y, 1H),
7 ! " L/o 7,89 (a, J=8,0 'y, 1H), 7,71 (c, 1H),
&0 5,20 — 4,97 (m, 4H), 4,77 (aaA,
86 A \F J=456, 10,1, 1,8 [y, 1H), 4,63 (T,
398,5
ol J=8,9Ty, 1H), 4,51 (a4, J=8,6, 3,3

M -

M) 4-(aMmnHOMEeTNI)-6-4mnKnonponusi-2- My, 1H), 4,38 - 4,27 (m, 2H), 2,33
{B-[(4R)-4-(cbTOpMeETU)-2-0KCO-1, 3 (aAn, J=8,1,4,8,3,4 Ty, 1H), 1.21 -
OKCa30nUANH-3-UNNUPUANH-2-1N}- 1,12 (m, 2H), 1,03 (aa, J=8,1, 3,1 T,
2,3-anrngpo-1H-nnppono[3,4- 2H).

CINPUAMAH-1-OH abconioTHasa CTepeoxXnMms n3BecTHa
o | N 0 "H AMP (400 MI'y, AMCO-d;) 8,95
N Z N/( (c, 2H), 8,25 (a4, J=8,0, 0,7 'y, 1H),
o}
/  \ \W\/ 7,99 (1, J=8,1 Ty, 1H), 7,91 (aa,
N— \\ J=8,2,0,8 Ty, 1H), 7,76 (c, 1H), 5,23

87

- 4123 |~ 4,96 (m, 4H), 4,77 — 4,61 (m, 2H),
AN 4,57 — 4,38 (m, 3H), 2,54 (c, 2H),

(M) _ =
6-Lyknonponun-2-{6-[(4R)-4- 2,41 -2,31 (m, 1H), 1,17 (dq, J=5,2,
(chTopMeTHN)-2-0KCo-1,3- 3,1y, 2H), 1,06 (a1, J=8,2, 3,1 I'y,
OKCasonMUANH-3-UNNUPUANH-2-UN}-4- 2H).

abconioTHas CTEPEOXNMUS N3BECTHA
[(meTnnammnHo)meTnn]-2,3-4urnapo-
1H-nuppono[3,4-clnupuanH-1-oH
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¢] | \
< N NN 'H AMP (600 MI'y, AMCO-d;) 6 8,73
N
7\ Nt (c, 1H), 8,62 (a4, J=8,25 Iy, 1H), 8,05-
< — ( 8,16 (m, 1H), 8,01 (a, J=7,52 'y, 1H),
88 6,73 (c, 1H), 5,14 (c, 2H), 4,65 (k8.,
—N\ 4354 | y=7,21 Ty, 2H), 3,60 (c, 2H), 3,54-
3,58 (m, 4H), 2,23 (c, 6H), 1,52 (T,
@ 6-(gnaTnnammHo)-4- ( ) ( ) (
J=7,15 Ty, 3H), 1,14 (1, J=6,97 I'y,
[(anmeTunamuHo)meTun]-2-[6-(4-atun- 6H
4H-1,2,4-Tpnason-3-un)nnpuanH-2- )
un]-2,3-aurngpo-1H-nuppono[3,4-
clnupuanH-1-oH
A 1
K | H AMP (400 MI'y, AMCO-d;) © 8,75
W N\, (c, 1 H) 8,63 (aa, J=8,38, 0,67 I'y, 1
N_7 \ \/N\/ H) 8,06 - 8,16 (m, 1 H) 7,93 - 8,04 (m,
89 —< N— 1 H) 6,75 (c, 1 H) 5,21 (c, 2 H) 4,88 -
407,3 | 505 (m, 1H) 4,64 (k8., J=7,25 1y, 2
H,N
(R) 4-(amnHomeTun)-2-[6-(4-aTun-4H- H) 3,88 (c, 2 H)2,89 (¢, 3H) 1,50 (r,
1,2,4-Tprason-3-un)nupunanH-2-unl-6- JEr09TY, 3H) 1,16 (a, J=6,72 Ty, 6
[MeTun(nponaH-2-nn)amuHol-2,3- H).
anrnapo-1H-nuppono[3,4-clnupuamnt-
1-oH
o \ 1
| H SIMP (400 MI'y, AMCO-ds) & 8,75
N N /”\N (c, 1H) 8,63 (g, J=8,3 'y, 1H) 8,11 (T,
/' \ s J=7.9 [y, 1H) 8,03 (a, J=7,5 'y, 1H)
90 N— /( 7,55 (c, 1H) 5,29 (c, 2H) 4,58 (ww.T.,
404,3 | y=7,3 1w, 2H) 3,96 (c, 2H) 1,95 - 1,81
©) e (M, 2H) 1,56 (c, 3H) 1,36 - 1,15 (m,
4-(amnuHomeTnn)-6-(1-
2H) 0,94 (T, J=7,3 'y, 3H) 0,89 - 0,84
MeTunumknonponun)-2-[6-(4-nponun-
(m, 2H).
4H-1,2,4-Tpnason-3-un)nupugnH-2-
unl-2,3-aurngpo-1H-nuppono[3,4-
clnupuanH-1-oH
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as /é

'H SAIMP (600 My, IMCO-ds) & 8,27
— 8,12 (m, 2H), 7,96 (7, J=8,1 'y, 1H),
7,86 (4, J=8,1 T, 1H), 7,54 (c, 1H),

F. \\\\\“.(R)
— e 5,20 — 4,98 (M, 4H), 4,78 (aaa,
91 -
4262 J=456, 10,0, 1,7 'y, 1H), 4,62 (T,
HN J=8,8Tu, 1H), 4,48 (a4, J=8,6, 3,3
(M) -
2-{6-[(4R)-4-(hTOPMETIN)-2-0KCO-1,3- ru, 1H), 3,94 (8, J=1.6 Ty, 2H), 2,38
OoKCasonMAUH-3-unjnupuamnH-2-nn}-4- (¢, 3H), 1,54 (¢, 3H), 1,26 (ks., J=2,9
[(meTnnammnHo)meTnn]-6-(1- fu, 2H), 0.85 (r, J=3,2 Ty, 2H).
abconioTHas CTEPeOXMUsS N3BECTHA
mMeTunumknonponun)-2,3-aurnapo-1H-
nuppono[3,4-clnnpnanH-1-oH
o X
| _ 'H AMP (400 MI'y, IMCO-d;) 6 8,75
N
/ \ " N />N (c, 1H) 8,61 (g, J=8,3 'y, 1H) 8,07 (a4,
CN \/N\/ J=8,0Ty, 1H) 8,04 - 7,98 (m, 1H)
92 N
404.9 6,54 (c, 1H) 5,18 (c, 2H) 4,63 (a,
N J=7,0y, 2H) 4,00 (1, J=7,4 Ty, 4H)
©) \ 3.82 (¢, 2H) 2,37 - 2,33 (m, 5H) 1,51
6-(asetTnauH-1-mn)-2-[6-(4-atun-4H- (T, J=7,2 Ty, 3H)
1,2,4-Tpnason-3-un)nupugunH-2-unj-4-
[(meTunamnHo)meTnn]-2,3-aMrnapo-
1H-nnppono[3,4-clnupuanH-1-oH
o X
| P "H AMP (400 MI'y, AMCO-d;) d 8,74
N
/ \ " N />N (c, 1H) 8,62 (g, J=7,8 'y, 1H) 8,07 (4,
<>" 7 J=8,0Ty, 1H) 8,04 - 7,99 (m, 1H)
93 " 6,55 (c, 1H) 5,16 (c, 2H) 4,58 (T,
" 4189 | y=7.2 Ty, 2H) 4,00 (T, J=7,4 Iy, 4H)
(0) \ 3,80 (c, 2H) 2,37 - 2,32 (m, 5H) 1,88

6-(asetTnaunn-1-nn)-4-
[(MeTnammnHo)meTtnn]-2-[6-(4-
nponun-4H-1,2,4-tpnason-3-
nn)nupnauH-2-unj-2,3-agurnapo-1H-

nuppono[3,4-clnnpnanH-1-oH

(. &., J=7,3 Ty, 2H) 0,94 (1, J=7.4
My, 3H).
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o X
JE;YN "H AMP (400 My, AIMCO-ds) 6 8,75
! N Z N\ (c, 1H) 8,63 (a, J=8,0 'y, 1H) 8,16 -
/ \ — 8,07 (m, 1H) 8,07 - 8,00 (m, 1H) 7,57
94 " ; (c, 1H) 5,26 (c, 2H) 4,58 (T, J=7,2
" 418,2 | ry 2H) 3,93 (¢, 2H) 2,36 (c, 3H) 1,89
(S) \ (cuke., J=7,1Tu, 2H) 1,56 (c, 3H)
4-[(meTunammHo)meTun]-6-(1- 1,27 (w. 4., J=2,3 'y, 2H) 0,95 (T,
mMeTunumknonponun)-2-[6-(4-nponun- J=7,4 Ty, 3H) 0,89 - 0,86 (M, 2H).
4H-1,2,4-Tpnason-3-un)nupugnH-2-
un]-2,3-aurngpo-1H-nuppono[3,4-
clnnupuanH-1-oH
o X
N/(NJ\(N\ 'H AMP (400 MI'y, IMCO-ds) 8,76
/  \ N\/N (c, 1H) 8,64 (a, J=8,3 'y, 1H) 8,16 -
N— ~ 8,08 (m, 1H) 8,07 - 7,99 (m, 1H) 7,58
95 soaz | (€ 1H) 529 (¢, 2H) 464 (xe., J=6,8
“”\ Mu,2H) 3,97 (c, 2H) 2,37 (c, 3H) 1,62
© 2-[6-(4-3TUn-4H-1,2,4-Tpnason-3- - 1,48 (m, 6M) 1,26 (w.c., 2H) 0,88
nn)nupuamnH-2-mnl-4- (W 4., J=2,3 Ty, 2H).
[(meTunammnHo)meTnn]-6-(1-
meTunumknonponun)-2,3-aurnapo-1H-
nuppono[3,4-clnnpnanH-1-oH
o X
/{j\(\ 'H AMP (600 MI'y, IMCO-ds) d 8,87
N N/ =
< N (c, 2H), 8,53 (g, J=8,5Ty, 1H), 8,5 (T,
N / \ \/N\< J=8,1Tu, 2H), 7,65 (g, J=7,7 'y, 1H),
96 < N 6,85 (c, 1H), 5,07 (c, 2H), 4,59 (ks.,
" 4345 | J=7,1Tru, 2H), 4,32 (1, J=5,4 Ty, 2H),
(V) \ 3,63 (kB., J=7,0 'y, 4H), 2,74 (m, 3H),
6-(anatTnnamuHo)-2-[6-(1-aTun-2- 2,64 (c, 3H), 1,41 (T, J=7,1 'y, 3H),
MeTun-1H-nmmngazol-5-mn)nupnamH-2- 1,14 (1, J=7,0 'y, 6H).
unl-4-[(meTnnammHo)meTun]-2,3-
anrngpo-1H-nnppono[3,4-clnupuanH-
1-0H
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o A
| / N 'H AMP (400 My, AIMCO-d;) 8 8,60
< 7 ! " ; (a, J=8,4 Iy, 1H), 8,05 (1, J=7,9 Iy,
N -~ \< 1H), 7,96 (g, J=7,4 'y, 1H), 6,71 (c,
97 < A 1H), 5,15 (c, 2H), 4,53 (g, J=7,0 'y,
» 4353 | 2H), 3,80 (c, 2H), 3,56 (kB., J=6,8 Iy,
) \ 4H), 2,52 (c, 3H), 2,36 (c, 3H), 1,46
6-(anaTnnamuHo)-2-[6-(4-aTun-5- (t,J=7,0Ty, 3H), 1,13 (1, J=7,0 'y,
meTun-4H-1,2,4-tpnason-3- 6H).
nn)NMpnanH-2-unj-4-
[(meTnnammnHo)meTmn]-2,3-4urnapo-
1H-nnuppono[3,4-clnupuanH-1-oH
N 0
| P 'H AMP (700 MI'y, AIMCO-d;) 8,18
N \ o - 8,26 (m, 1H) 7,94 (T, J=8,07 'y, 1H)
e 7,85 (a4, J=8,17 'y, 1H) 6,69 (c, 1H)
98 4,94 - 513 (m, 4H) 4,72 - 4,87 (m,
457,0 | 2H) 4,62 (T, J=8,82 Iy, 1H) 4,44 -
(T) 4,52 (m, 1H) 3,78 - 3,85 (m, 2H) 3,35
6-[aTun(nponaH-2-un)ammnHol-2-{6- - 3,39 (m, 3H) 2,40 (c, 3H) 1,10 - 1,20
[(4R)-4-(¢pTopmeTun)-2-okco-1,3- (M, OH).
oKCasonuAuH-3-unnupuamnH-2-nn}-4-
[(meTnnammnHo)meTmn]-2,3-4urnapo-
1H-nnppono[3,4-clnupuanH-1-oH
0 | N "H AMP (600 MI'y, IMCO-ds) 6 8,72
< N/[N;\/N\ (c, 1H) 8,59 - 8,63 (m, 1H) 8,05 - 8,10
N\ \/ (m, 1H) 7,99 (aa, J=7,70, 0,73 I'y,
4< N— ; 1H) 6,71 (c, 1H) 5,12 (c, 2H) 4,78 -
99 449 0 4,84 (m, 1H) 4,57 (1, J=7,15 Ty, 2H)
"\ " |3,79(c, 2H) 3,33 - 3,36 (m, 2H) 2,33 -
©) 6-[3TVn(NponaH-2-1r)ammnHo]-4- 2,38 (m, 3H) 1,87 (cuke., J=7,30 I'y,
[(MeTunamuHo)mMeTun]-2-[6-(4- 2H) 1,14 - 1,20 (m, 9H) 0,93 (T,
nponun-4H-1,2,4-Tpuason-3- J=7,43 Ty, 3H).
nn)nupnaunH-2-unj-2,3-gurngpo-1H-
nupponol[3,4-clnnpnanH-1-oH
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AN o 'H AMP (400 My, AMCO-ds) 8,59
| 7 - 8,40 (m, 3H) 8,23 (g, J=8,0 'y, 1H)
\ / \ ‘ ° 7,95 (1,J=8,0y, 1H) 7,82 (4, J=8,3
S My, 1H) 6,86 (c, 1H) 5,17 - 5,08
100 413 | 1M 5,08-491 (w, 3H) 460 (wr,
J=8,2 Ty, 1H) 4,29 - 4,20 (m, 2H)

(M -(amuHomeTun)-2-{6-[(4S)-4-meTun- 4,17-4,14 (m,1H) 2,93 (c, 3H) 1,49
2-0Kco-1,3-okcasonuamnH-3- (w. 4., J=6,0 'y, 3H) 1,16 (L.
unjnupuanH-2-nn}-6-[metun(nponaH- a.,J=6,3 'y, 6H).
2-nn)amuHol-2,3-gurngpo-1H- abCcontoTHasa CTeEPeOXnMmnsa N3BECTHA
nuppono[3,4-clnnpnanH-1-oH

0 | \ 'H AMP (400 MI'y, IMCO-d;) d 8,76
. 7 /N\N (c, 1H) 8,63 (4, J=8,3 'y, 1H) 8,15 -
7/ \ 4 8,07 (m, 1H) 8,06 - 8,00 (m, 1H) 7,53
101 — ( (c, 1H) 5,32 (c, 2H) 4,65 (kB., J=7,2
404,3 | ry 2H) 4,00 (c, 2H) 3,79 (kBUH.,

(W) "™\ J=8,7 'y, 1H) 2,37 (c, 3H) 2,35 - 2,29
B-LMKNOBYTUN-2-[6-(4-0Tnn-4H-1,2,4- (m, 4H) 2,10 - 1,98 (m, 1H) 1,94 -
TpUason-3-un)MpUanH-2-unj-4- 1,81 (m, 1H) 1,53 (7, J=7,2 Ty, 3H).
[(meTnamunHo)meTnn]-2,3-4urnapo-
1H-nnppono[3,4-clnnpnaunH-1-oH

D D 0
%D | N\ "H AMP (400 MI'y, AMCO-ds) 8 9,23
o\, N\/N (w.c., 2H) 9,00 (w.c., 1H) 8,65 (&,
102 D>§T ( J=8,3 Ty, 1H) 8,15 (1, J=8,0 'y, 1H)
° N o 4312 8,02 (4, J=7,5Tu, 1H) 6,87 (c, 1H)
5,16(c, 2H) 4,66 (kB., J=7,2 'y, 2H)

(C) | 6-{bis[(neHTadeuterio)eTun]amuHo}-2- 4,33 (w. a., J=5,5Tu, 2H) 2,73 (T,
[6-(4-3TVn-4H-1,2,4-Tpnason-3- J=5,3Tu, 3H) 1,51 (1, J=7,2 'y, 3H).
un)nupuaunH-2-unl-4-

[(meTuUnamnHo)meTnn]-2,3-4Uruapo-
1H-nnppono[3,4-clnupnaunH-1-oH
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{ Jij\‘/r« "H AMP (400 MI'y, AIMCO-d;) 6 8,75
! N Z N\ (c, 1H) 8,63 (4, J=8,3 'y, 1H) 8,15 -
/N 7 8,07 (m, 1H) 8,06 - 8,01 (m, 1H) 7,54
103 N_ j (c, 1H) 5,30 (c, 2H) 4,59 (T, J=7,2
o 418,3 | ry,2H) 4,00 (c, 2H) 3,80 (KBYH.,

(W) \ J=8,7 'y, 1H) 2,38 (c, 3H) 2,35 - 2,27
6-LuknobyTun-4- (M, 4H) 2,10 - 1,98 (m, 1H) 1,95 -
[(meTnnammnHo)meTtnn]-2-[6-(4- 1,81 (m, 3H) 0,95 (1, J=7.4 'y, 3H).
nponun-4H-1,2,4-tpnason-3-
nn)nupnaunH-2-unj-2,3-agurngpo-1H-
nuppono[3,4-clnnpnanH-1-oH

. N 'H AMP (600 MI'y, IMCO-ds) 6 8,91
LAy | [ mare e
N A, =5,/ 1Y, 1R), 5,05 (1, J=5,0 I'4,
Eé" /_\ \(N\/ 1H), 7,90 (g, J=7,8 'y, 1H), 6,71 (c,
104 " 1H), 5,44 — 5,32 (m, 1H), 5,06 (c, 2H),
HN 447,3 | 4,29 (c, 2H), 3,60 (m, 1H), 3,33 —

I PROT——" 2200 2. 25 o 21 4 3
MeTUNNMpoONuanHU-1-unj-2-{6-[4- 1H), 1,54 (g, J=6.8, 2.1 'y, 6H),
(nponan-2-un)-4H-1,2,4-tpnason-3-

UN]NUPUANH-2-1r}-2, 3-anrugpo-1H- 116 (an. J56.4, 21T, 3R).
nuppono[3,4-clnnpnanH-1-oH
{ | b 'H AMP (600 MI'y, AIMCO-d;) 8,74
v AN, (c, 2H), 8,61 (aa, J=8,4, 0,8 'y, 1H),
N /N 7 8,10 (1, J=8,0 'y, 1H), 8,05 - 7,94
2 N_ ; (m, 1H), 6,75 (c, 1H), 5,15 - 5,01 (m,
105 " 417 | 2H) 453 (1, J=7.3 Ty, 2H), 431 (m
’ 4H), 2,74 (1, J=5,3 'y, 3H), 2,23 (c,

(C) | 6-[(2R.5R)-2,5- 2H), 1,83 (k8., J=7,3 'y, 2H), 1,74 —
AUMETUNNNPONNANHUN-1-un]-4- 1,58 (M, 2H), 1,11 (a, J=6.2 Ty, 6H),
[(meTnammnHo)meTun]-2-[6-(4- 0,89 (1, J=7.4 [y, 3H).
nponus-4H-1,2,4-Tpuason-3- abCconioTHasa CTepeoxXMMms U3BECTHa
nn)nupnauH-2-unj-2,3-agurngpo-1H-
nuppono[3,4-clnnpnanH-1-oH
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o X
NJEN;YN\ "H AMP (400 My, AMCO-ds) 8,77
N
Eé" / \ \/N\// (c, 2H), 8,63 (4, J=8,2 'y, 1H), 8,13
N— (T, J=8,0 'y, 1H), 8,01 (a4, J=7,5 'y,
106 : 1H), 6,78 (c, 1H), 5,18 — 5,03 (m, 2H),
™ 447,86 | 462 (kB., J=7,1 Ty, 2H), 4,37 (M, 4H),
() | 6-[(2R,5R)-2,5- 2,78 (1, J=5,4 Ty, 3H), 2,26 (c, 2H),
AVNMETUNMUPONUANHNI-1-1n]-2-[6-(4- 1,69 (a, J=5,8 Ty, 2H), 1,48 (1, J=7,2
aTun-4H-1,2,4-Tpnason-3- My, 3H), 1,14 (a, J=6,1 Ty, 6H).
MN)AMPUANH-2-1n]-4- abconioTHas CTEPeOXnMUs N3BECTHA
[(meTnnammnHo)meTmn]-2,3-4urnapo-
1H-nnuppono[3,4-clnupuanH-1-oH
o X 'H AMP (600 MI'y, IMCO-ds) 6 8,92
Eé "/("J\KN\N - 8,94 (m, 1H) 8,57 - 8,63 (m, 1H)
y / \ \ 8,04 - 8,11 (m, 1H) 7,91 - 7,96 (m,
— \( 1H) 6,55 - 6,57 (m, 1H) 5,50 - 5,57
107 433 2 (m, 1H) 5,14 - 5,17 (m, 2H) 4,15 -
i | 4,26 (m, 2H) 3,80 - 3,88 (m, 2H) 3,31
(AA) | 4-(ammHOoMeTUN)-6-[(2R)-2- - 3,35 (M, 3H) 2,04 - 2,07 (m, 2H)
MeTunnMponuanHun-1-unj-2-{6-[4- 1,92-1,98 (, 2H) 1,56 - 1,59 (m,
(nponan-2-un)-4H-1,2,4-tpnason-3- 6H) 1,19 (. 4., J=6,05 'y, 3H).
unjnupuanH-2-nn}-2, 3-gurngpo-1H-
nuppono[3,4-clnnpnanH-1-oH
o X
NJEN;\KN\ 'H AMP (600 Mr'y, IMCO-ds) d 8,64
‘< /7 \ N\/N - 8,66 (m, 1H) 8,58 (g, J=8,44 'y, 1H)
g L / 8,04 - 8,10 (m, 1H) 7,96 (&, J=7,52
108 < " My, 1H) 6,72 - 6,74 (m, 1H) 5,13 -
BN 4211 | 516 (m, 2H) 4,79 - 4,89 (m, 1H) 4,10
(P) \ - 4,12 (m, 3H) 3,88 - 3,98 (m, 2H)
6-[aTun(nponaH-2-mun)ammHol-4-
3,41 - 3,46 (m, 5H) 1,15 - 1,19 (m,
[(meTnammnHo)meTnn]-2-[6-(4-meTun- OH).
4H-1,2,4-Tpnason-3-un)nupugnH-2-
unl-2,3-aurngpo-1H-nuppono[3,4-
clnupuanH-1-oH
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0 | N "H AMP (400 MI'y, IMCO-ds) 6 8,92
5 "INJ\KN\N - 8,96 (m, 1H) 8,60 - 8,66 (m, 1H)
7\ \ 8,08 (1, J=8,01 Iy, 1H) 7,93 - 8,02
N— \( (m, 1H) 6,55 (c, 1H) 5,57 (AT,
109 4610 | /=13.33,6,54 Ty, 1H) 5,15 (c, 2H)
o " | 4,09 (ke., J=5,09 'y, 1H) 3,86 (c, 2H)
© 6-(2,2-guMeTUnnNUPOnNMAMHAN-1-un)- 3,40 - 3,48 (m, 2H) 2,37 - 2,40 (w,
4-[(meTuUnamuHo)meTun]-2-{6-[4- 3H) 1,89 - 1,95 (m, 4H) 1,58 (a,
(Mponah-2-un)-4H-1,2,4-Tpnazon-3- J=6,72 Ty, 6H) 1,53 (c, BH).
unjnupuanH-2-un}-2,3-aurnapo-1H-
nuppono[3,4-clnnpnanH-1-oH
o AN 'H AMP (600 MI'y, IMCO-ds) 6 8,52
N/{N;\KN\ (@, J=1,5Ty, 1H), 8,37 (a, J=8,4 I'y,
Eén 7/ \ N\/N 1H), 7,97 (c, 3H), 7,87 (T, J=8,1 Ty,
_ L ( 1H), 7,75 (g, J=7,6 'y, 1H), 6,49 (c,
oy 7 433z | M. 494482 (. 2H), 437 (e,
HaN J=7,2 Ty, 2H), 4,28 — 3,92 (m, 4H),
©) | 4-(amuromerun)-6-[(2R 5R)-2,5- 2,08~ 1,94 (, 2H), 1,43 (3, J=5,5
anmetmnnmponuanHun-1-mnl-2-[6-(4- My, 2H), 1,28 — 1,19 (m, 3H), 0,90 (a4,
atun-4H-1,2,4-tpnason-3- J=6,1 Ty, 6H).
nn)nupunaunH-2-mnl-2,3-gurngpo-1H-
nuppono[3,4-clnnpnanH-1-oH
o X
N/(N;YN\ 'H AMP (600 MI'y, AIMCO-d;) 8,53
Eé 7\ | /N (4, J=8,25Ty, 1H) 7,93 - 8,04 (m, 1H)
" L ( \< 7,90 (g, J=7,70 'y, 1H) 6,65 (c, 1H)
a, " 5,31 (c, 2H) 4,48 (kB., J=6,97 'y, 2H)
1 w 4613 | 354358 ( 2H) 352 (br, s, 3H
assumed; partially nepekpmsaetbcs €
(U) [OlERSR-25 nvkom Boabl) 2,98 (¢, 3H) 2,42 (c,
anmeTunnmponuanHun-1-mnj-2-[6-(4-
3TUn-5-metun-4H-1,2,4-tpnason-3- 3=H6);73iL-| 13::: (M, 9F) 1,03 (7
nn)NMpnanH-2-unj-4-
[(meTnammnHo)meTnn]-2,3-4urnapo-
1H-nuppono[3,4-clnupuanH-1-oH

207




N\

o x
%, N/(NJY N\
/7 N\_/ \ \/
A
HN\

"H AIMP (600 My, IMCO-ds) 5 8,83
- 8,89 (m, 1H) 8,54 (g, J=8,44 'y, 1H)
8,01 - 8,06 (m, 1H) 7,86 - 7,89 (m,
1H) 6,99 - 7,02 (m, 1H) 6,46 - 6,53

12 | ¢ 4770 (m, 2H) 5,41 - 5,47 (m, 1H) 5,05 -
, 5,09 (m, 2H) 3,93 - 4,04 (m, 2H) 3,67
(©) 6-[2,6-aumeTtunmorpholin-4-unj-4- -3,73 (m, 4H) 2,35 - 2,43 (m, 3H)
[(meTunamnHo)meTnn]-2-{6-[4- 1,48 - 1,54 (m, 6H) 1,13 (w. 4.,
(nponan-2-un)-4H-1,2,4-tpnason-3- J=6,05 'y, 6H).
unjnupuanH-2-un}-2,3-aurnapo-1H-
nuppono[3,4-clnnpnanH-1-oH
o X
e N/(";\KN\ 'H AMP (400 MI'y, AMCO-d;) 6 8,75
Eg" 7/ \ N\/N (c, 1H) 8,64 (g, J=8,0 'y, 1H) 8,15 -
— 8,07 (m, 1H) 8,05 - 7,99 (m, 1H) 6,92
113 ; (c, 1H) 5,23 - 5,11 (m, 3H) 4,58
"™\ 5011 | (1,4=7,3 'y, 2H) 3,87 (c, 2H) 3,82 -
(C) | 4-[(meTunamuHo)meTun]-2-[6-(4- 3,72 (m, 1H) 3,52 - 3,38 (m, 1H) 2,37

nponun-4H-1,2,4-tpnason-3-
UN)NNPUANH-2-nnj-6-[(2S)-2-
(TpudpTOopMETUN)NIPONUANHUI-1-1N]-
2,3-aunrngpo-1H-nupponol[3,4-

clnupuanH-1-oH

(c, 3H) 2,14 (w.c., 4H) 1,89 (cukc.,
J=7,2 Ty, 2H) 0,95 (1, J=7,3 Ty, 3H).
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iy

| N/(Nj\//"\
Q'N 7\ (N\/"
'

'H AMP (600 My, IMCO-ck) & 8,71
- 8,73 (m, 1H) 8,51 - 8,59 (m, 1H)
8,03 - 8,09 (m, 1H) 7,93 - 7,98 (m,
1H) 6,60 - 6,65 (M, 1H) 5,04 - 5,10

114 (M, 2H) 4,54 - 4,62 (m, 2H) 4,17 -
433,2 | 425 (m, 1H) 4,06 - 4,11 (m, 2H) 3,53
(C) | 2-[6-(4-3Tur-4H-1,2,4-Tprazon-3- - 3,58 (m, 2H) 3,29 - 3,37 (m, 1H)
AN PUANH-2-Ur]-4- 2,58 - 2,62 (M, 3H) 1,99 - 2,08 (m,
[(MeTunamuHo)meTun]-6-[(2S)-2- 2H) 1,92- 1,98 (m, 1H) 1,66 - 1,73
MeTunnMponuanHun-1-unj-2,3- (M, 1H) 1,45 - 1,49 (m, 3H) 1,14 -
anrngpo-1H-nnppono[3,4-clnupuanH- 1,21 (m, 3H).
1-OH
0 | N 'H SSIMP (600 MI'y, AMCO-ds) & 8,69
"/QYN\ - 8,74 (m, 1H) 8,53 - 8,60 (m, 1H)
Eé” / \ \/ 8,06 - 8,10 (m, 1H) 7,94 - 8,00 (M,
— ( 1H) 6,60 - 6,65 (M, 1H) 5,07 - 5,14
115 (M, 2H) 4,55 - 4,65 (m, 2H) 4,20 -
™ 433,2 | 4,24 (m, 1H) 3,97 - 4,04 (m, 4H) 3,30
(C) | 2-[6-(4-3TUn-4H-1,2,4-Tpnazon-3- - 3,35 (m, 1H) 2,52 - 2,54 (m, 3H)

un)nupuamnH-2-mnl-4-
[(meTuUnammnHo)meTnn]-6-[(2R)-2-
meTunnmponuanHun-1-unj-2,3-
anrngpo-1H-nnppono[3,4-clnupunanH-

1-0OH

2,01-2,09 (m, 2H) 1,92 - 1,98 (w,
1H) 1,66 - 1,74 (m, 1H) 1,43 - 1,50
(M, 3H) 1,12 - 1,19 (m, 3H).
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/ /\

/ \

‘“\\\

'H SAIMP (600 My, AMCO-dk) 8 8,5-
8,6 (m, 1H), 8,0-8,1 (m, 1H), 7,78 (a,
J=7,0 Ty, 1H), 6,59 (c, 1H), 5,4-5,6

116 (M, 1H), 5,0-5,2 (M, 2H), 4,22 (w.c.,

™ 4753 | 2H), 3,75 (aa, J=2,5, 3,9 Ty, 2H),

(U) | 6-[(2R,5R)-2,5- 2,58 (¢, 3H), 2,2-2,3 (m, 2H), 1,6-1,6
AUMETUNNMPONUANHNN-1-1n]-4- (m, 2H), 1,55 (g, J=7,0 Ty, 6H), 1,12
[(MeTunamuHo)MeTun]-2-{6-[5-meTun- (8, J=5,5Ty, 6H).
4-(nponaH-2-un)-4H-1,2,4-tpnason-3-
unjnupuanH-2-un}-2,3-aurnapo-1H-
nuppono[3,4-clnnpnanH-1-oH

/OY . "H SIMP (400 Mr'y, AMCO-k) 6 8,90
/ \ N (c, 1H) 8,63 (aa, J=8,31, 0,73 'y, 1H)
8,04 - 8,13 (m, 1H) 7,93 (aa, J=7,58,
"7 4212 | 0737 1H) 677 (¢, 1H) 5,33 - 5,44
(M, 1H) 5,17 (c, 2H) 3,86 (w. 4.,
(AA)

-(aMmnHoMeTnN)-6-(AUMETUIAMUHO)-
2-{6-[4-(neHTan-3-nn)-4H-1,2,4-
Tpvason-3-unjnpuanH-2-nn}-2,3-
anrngpo-1H-nnppono[3,4-clnupuanH-

1-0OH

J=11,49 Ty, 2H) 3,11 (c, 7H) 1,85 -
1,99 (m, 4H) 0,78 (T, J=7,34 'y, 6H).
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e

'"H SAIMP (400 My, IMCO-ds) & 8,24
(a, J=8,0 Ty, 1H) 8,00 - 7,92 (m, 1H)
7,86 (4, J=8,1 Ty, 1H) 6,59 (c, 1H)
5,13 (w. 4., J=7,4 Ty, 1H) 5,10 - 4,96
(M, 3H) 4,88 - 4,70 (m, 1H) 4,68 -

118 _
HN 4693 4,60 (m, 1H) 4,50 (a4, J=3,1,8,6 'y,
1H) 4,25 (w.c., 2H) 3,82 - 3,71 (m,
(M) | 6-[(2R.5R)-2,5- 2H) 2,37 (¢, 3H) 2,23 (w.c., 2H) 1,64
anmetunnmponuannun-1-mnj-2-{6- (W. 4. J=55 T, 2H) 1,13 (1, J=6,1
[(4R)-4-(pTOPMETHUN)-2-0KCO-1,3- My, 6H). "°F AIMP (377 My, OMCO-
OKCa3oNMANH-3-UNNUPNANH-2-U}-4- de) 5 -237,98 (c, 1F).
[(MeTvnammHo)meTUn]-2, 3-anrmapo- abCconioTHasa CTepeoxMMms U3BECTHa
1H-nnuppono[3,4-clnupuanH-1-oH
2 | o~ 'H AMP (400 MI'y, IMCO-ds) 8,78
N 7 /"\N (c, 1H), 8,6-8,6 (m, 1H), 8,07 (T,
w o J=8,0 Ty, 1H), 7,9-8,0 (M, 1H), 6,61
119 N /j/ (c, 1H), 5,3-5,5 (m, 1H), 5,15 (a,
= 475,3

(R)

HN
4-(amunHomeTnn)-6-[(2R,5R)-2,5-
anmetunnmponuauuun-1-unj-2-{6-[4-
(neHTaH-3-nn)-4H-1,2,4-tpnason-3-
unnjnupuanH-2-un}-2,3-agurngpo-1H-

nuppono[3,4-clnnpnanH-1-oH

J=1,2Tu, 2H), 4,29 (kBWH., J=6,3 I,
2H), 3,89 (w.c., 2H), 2,27 (aT, J=2,2,
7,5y, 2H), 1,9-2,0 (m, 4H), 1,6-1,7
(m, 2H), 1,17 (4, J=6,2 'y, 6H), 0,8-
0,9 (m, 6H).
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ity

° X
H K NIN;\( N\N
ON 7\ )/N\/
HN\

"H SIMP (400 My, IMCO-ds) 8 9,46
(w.c., TH) 9,17 (w.c., 1H) 8,79 (c,
1H) 8,64 (8, J=8,3 'y, 1H) 8,12 (7,
J=8,0 Ty, 1H) 8,02 (&, J=7,5 'y, 1H)

120
5012 7,07(c, 1H) 5,46 (w.c., 1H) 5,23 -
5,12 (M, 2H) 4,57 (w.T., J=7,2 Ty, 2H)
(C) | 4-[(meTnamuHo)meTun]-2-[6-(4- 437 (., J=5.1 [y, 2H) 3.83 (w. .
nponun-4H-1,2,4-tpnason-3- J=9,5 My, 1H) 3,59 - 3.47 (m, 1H)
Mm)MAPNANH-2-nr]-6-[(2R)-2- 277 - 2,68 (M, 3H) 2,22 - 2.07 (m
(TpuhTOpMETUN)NUPONUANHNI-1-Un]- 4H) 1,86 (cukc., J=7.2 [y, 2H) 0,92
2,3-aurngpo-1H-nupponol[3,4- (T, J=7.4 Ty, 3H).
clnnupuanH-1-oH
| \ "H AMP (700 My, AMCO-ds) 5 8,52
F /N\N - 8,59 (m, 1H) 8,04 - 8,09 (m, 1H)
N\< 7,90 - 7,95 (m, 1H) 6,67 - 6,72 (m,
( 1H) 5,01 - 5,10 (m, 2H) 4,46 - 4,53
121 (M, 2H) 4,28 - 4,33 (m, 2H) 3,56 -
4771 | 3,62 (m, 3H) 3,34 - 3,40 (m, 1H) 2,73
(AC) | 2-[6-(4-3T1n-5-MeTun-4H-1,2,4- - 2,79 (m, 3H) 2,45 - 2,49 (m, 3H)

Tpvason-3-un)nupunaunH-2-mnj-4-
[(meTunammnHo)meTnn]-6-[(2R)-2-
meTunnmponuanHun-1-unj-2,3-
anrngpo-1H-nnppono[3,4-clnupuanH-

1-0H

2,01-2,11 (m, 2H) 1,94 - 1,98 (w,
1H) 1,67 - 1,76 (m, 1H) 1,38 - 1,45
(M, 3H) 1,16 - 1,22 (m, 3H).
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o X
| = N "H AMP (400 MI'y, AMCO-ds) 6 8,91
< | " ~ N (c, 1H), 8,64 (g, J=7,8 'y, 1H), 8,10
C’ k) k) A7 = k) b ) )
N / \ N\/ U‘
< (T, J=8,0 'y, 1H), 7,94 (g, J=7,0 'Ly,
122 N==
449.1 1H), 6,71 (c, 1H), 5,3-5,5 (m, 1H),
Ha 5,16 (c, 2H), 3,85 (w.c., 2H), 3,5-3,6
AA
(AA) 4-(aMVHOMETMN)-6-(AN3aTUNAMUHO)-2- (m, 4H), 1,8-2,0 (m, 4H), 1,15 (T,
{6-[4-(neHTan-3-un)-4H-1,2,4- J=6,9 'y, 6H), 0,79 (1, J=7,3 'y, 6H).
Tpuason-3-nnjnupugnH-2-mn}-2, 3-
anrngpo-1H-nnppono[3,4-clnupuanH-
1-0H
: N e "H AMP
| (400 MI'y, AMCO-d) d 8,47
f A _
N N L/° (w.c., 3H) 8,25 (a, J=8,0 'y, 1H) 8,01
 J \ - 7,95 (m, 1H) 7,92 - 7,86 (M, 1H)
123 < N \F 6,80 (c, 1H) 5,23 - 4,92 (m, 5H) 4,89 -
442,9 | 472 (m, 1H) 4,65 (1, J=8,8 'y, 1H)
H,N
(M 4-(amnHomeTnn)-6-[aTun(nponaH-2- 4,52 (A, J=3.1,8,7Ty, 1H) 4,23 -
W) aMUHO]-2-{6-[(4R)-4-(chTopmeT)- 4,16 (w, 2H) 3,49 (ks., J=6,7 Ty, 2H)
2-0Kkco-1,3-okcasonuanH-3- 1,22 - 1,13 (m, OH).
unjnupuanH-2-nn}-2,3-gurngpo-1H-
nuppono[3,4-clnnpnanH-1-oH
1
. N . H AMP (400 MI'y, AMCO-ds) 0 8,36
| P J< (w.c., 3H) 8,24 (a, J=7,9 'y, 1H) 8,01
N N N
p -7,95(m, 1H) 7,92 - 7,86 (m, 1H
—/\ W . 17 . 17
_ - \ 6,71 (c, 1H) 5,22 - 5,08 (m, 2H) 5,07 -
124 B F 4,98 (v, 2H) 4,85 (w. 4., J=10,5 I'y,
HaN 4551 | 1H) 4,65 (T, J=8,9 'y, 1H) 4,52 (a4,
M) | A-(@muHomeTun)-6-[(2R,5R)-2,5- J=3,1, 8,7 Ty, 1H) 4,28 - 4,11 (m, 2H)
AVMETUNNNPONMANHUI-1-Un]-2-{6- 2,24 (w. 4., J=0,9 'y, 2H) 2,05 - 1,94
[(4R)-4-(cbTOPMETNN)-2-0KCO-1,3- (M,2H) 1,67 (w. a., J=5,4 'y, 2H)
oKcasonuAauH-3-UnnMpuanH-2-uny- 1,19 - 1,08 (m, BH).
2,3-puruppo-1H-nnppono(3,4- abCornioTHas CTEePeoXMMMS M3BECTHa
clnupuanH-1-oH
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N "H AMP (400 MI'y, IMCO-ds) 8,45
| _ //Z (w.c., 3H) 8,23 (a, J=7,8Ty, 1H) 7,95
! N \ o (T, J=8,1Ty, 1H) 7,82 (g, J=7,8 I'y,
/' \\\/ 1H) 6,69 (c, 1H) 5,17 - 5,00 (m, 2H)
195 4,96 (aT, J=2,4, 4,0 'y, 1H) 4,60 (T,
HoN 423,3 | J=8,3 Ty, 1H) 4,34 (w.c., 1H) 4,22
) 4-(amuHomeTnn)-2-{6-[(4S)-4-meTnn- (w. ag, J=6,1, 7,8 'y, 2H) 4,16 (a4,
2-okco-1,3-okcasonmanH-3- J=3,8,8,4 Iy, 1H) 3,63 (w. 4., J=2,6
nnjnnpuanH-2-un}-6-[(2R)-2- My, 1H) 2,14 - 1,94 (m, 3H) 1,77 -
MeTunnmponuanHun-1-unj-2,3- 1,70 (m, 1H) 1,49 (g, J=6,2 'y, 3H)
anrnapo-1H-nuppono[3,4-clnupuamnt- 1,20 (g, J=6,2 'y, 3H).
1-0H abconTHasa CTEPEOXMNS U3BECTHA
'H AMP (400 MI'y, IMCO-ds) 6 8,92
= \N (c, 1H) 8,64 (a4, J=8,5Ty, 1H) 8,11 (T,
J=8,0Ty, 1H) 7,95 (8, J=7,5 'y, 1H)
126 7,55 (c, 1H) 5,38 - 5,30 (m, 1H) 5,29
432,3 | (c,2H) 3,97 (c, 2H) 2,10 (w.c., 2H)
(S) | 4. (aMVIHOMeTVIJ'I )6-(1- 2,00 - 1,82 (m, 4H) 1,56 (c, 3H) 1,30 -
meTunyuknonponun)-2-{6-[4-(neHTax- 120 (w, 28) 0,89 - 0,70 (m, 2H) 0,78
3-n)-4H-1,2,4-Tprason-3- (T, J=7,3 T, OH).
un]nupunanH-2-un}-2,3-gurnapo-1H-
nupponol[3,4-clnupnamnH-1-oH
o X
/(;\r" 'H AMP (400 MI'y, MeTaHon-d;) 0
N N =N\ 8,77 - 8,67 (m, 1H) 8,09 - 8,00 (m,
/ \ ”\< 1H) 7,99 - 7,92 (m, 1H) 7,71 - 7,63
127 N ( (m, 1H) 5,28 - 5,20 (m, 2H) 4,66
" 4043 | (ks.,J=7,1 'y, 2H) 4,05 (c, 2H) 2,60
(AD) 4-(amuHomeTwnn)-2-[6-(4-aTun-5- (¢, 3H) 1,61 (e, 3M) 1,57 (1, J=7.2 Ty,
meTtun-4H-1,2,4-tpnason-3- 3H) 1,43 -1,38 (, 2H) 0,95 - 0,89
nun)nupuamnH-2-un]-6-(1- (m, 2H).
mMeTunumknonponun)-2,3-aurnapo-1H-
nuppono[3,4-clnnpnanH-1-oH
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"H AMP (400 MI'y, IMCO-d;) 8,64
/EjY \, (aa, J=8,4, 0,9 'y, 1H), 8,32 (c, 3H),
8,12 (aa, J=8,4, 7,7 'y, 1H), 7,99
(aa, J=7,6, 0,9 'y, 1H), 7,70 (c, 1H),
128 45 | 525 (© 2H), 450 4,41 (w, 2H),
4,38 (c, 2H), 2,51 (c, 3H), 1,83 (aT,
(AD) | 4-(amuHomernn)-6-(1- J=9,3, 7,3 'y, 2H), 1,60 (c, 3H), 1,47
meTunumknonponun)-2-[6-(5-metnn-4- (kB., J=3,4 Ty, 2H), 0,97 (1, J=7,4 'y,
nponun-4H-1,2,4-tpnason-3- 3H), 0,92 (kB., J=3,5 'y, 2H).
nn)nupnaunH-2-unj-2,3-agurngpo-1H-
nuppono[3,4-clnnpnanH-1-oH
o X
) /E';YN\ 'H AMP (600 MI'y, IMCO-d;) 8,77
/ \ N\/” - 8,86 (m, 1H) 8,50 - 8,59 (m, 1H)
— 7,99 - 8,06 (m, 1H) 7,83 - 7,94 (m,
129 /j/ pgy | 1H) 7.41-7,51 (m, 1H) 5,27 -5,35 (w,
HN ’ 1H) 5,14 - 5,24 (m, 2H) 3,85 - 3,94
(€) 4-(aMmnHOMETNI)-6-4mKnonponui-2- (m, 1H) 3,03 - 3,19 (m, 2H) 2,16 -
{6-[4-(nenTan-3-un)-4H-1,2,4- 2,33 (m, 1H) 1,76 - 1,91 (m, 5H) 0,88
Tpuason-3-unnMpuanH-2-unj-2,3- - 0,99 (m, 4H) 0,64 - 0,77 (m, 6H).
anrnapo-1H-nuppono[3,4-clnupuamt-
1-0H
o X "H AMP (400 MI'y, AMCO-ds) 8 9,00
4{? /(";YN\ — 8,80 (m, 2H), 8,64 (a4, J=8,4, 0,9
< VAR | /N My, 1H), 8,21 — 8,03 (m, 1H), 7,97
/ _ /( \< (aa, J=7.7, 0,9 Ty, 1H), 6,93 (c, 1H),
130 5,10 (c, 2H), 4,44 (na, J=8,7,6,6 'y,
" 4355 | 2H), 4,35 (1, J=5,9 'y, 2H), 3,72 (ks.,
(AE) \ J=7,0 Ty, 2H), 3,13 (c, 3H), 2,75 (T,
6-[aTun(metnn)ammHol-4- J=5,3 Iy, 3H), 2,53 (c, 3H), 1,80 (k8.
[(meTnnamunuo)metmn]-2-[6-(5-metun- J=7,5Tu, 2H), 1,12 (1, J=7,0 'y, 3H),
4-nponvn-4H-1,2,4-Tpnason-3- 0,94 (T, J=7,4 Iy, 3H).
nn)nupnaunH-2-unj-2,3-gurnapo-1H-
nuppono[3,4-clnnpnanH-1-oH
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o] \ 1
| H SIMP (400 My, AMCO-ds) 5 9,20
< N 2\, - 9,12 (m, 2H) 8,90 (c, 1H) 8,64 (a,
7\ 4 J=8,5 T, 1H) 8,13 (, J=8,0 'y, 1H)
/ \—= ( 8,01 (g, J=7,8 'y, 1H) 6,91 (c, 1H)
131
4073 |515(c.2H) 464 (kB.J=7,0 Ty, 2H)
“”\ 4,34 (1, J=5,8 'y, 2H) 3,75 - 3,67 (m,
) -
6-[aTun(meTun)amuHol-2-[6-(4-atun- 2H) 312 (c, 3H) 2,73 (1, J=5.4 T,
4H-1,2,4-Tpnason-3-un)nupugnH-2- 3H) 1,49 (v, J=7.2Tu, 3H) 112 (T,
unl-4-[(meTnnammHo)metnn]-2,3- J=7.0Ty, 3H).
anrngpo-1H-nnppono[3,4-clnupuanH-
1-0H
AN 1
A | 7 H AMP (400 MI'y, AMCO-d;) © 8,31
N N/(o — 8,15 (M, 4H), 7,96 (T, J=8,1 'y, 1H),
ON 7/ \ \\/ 7.86 7,78 (M, 1H), 6,70 (c, 1H),
N— ) 5,18 — 4,97 (M, 2H), 4,97 — 4,90 (m,
132 1H), 4,61 (T, J=8,3 'y, 1H), 4,35 (M,
- 4230 1H), 4,26 J=5,8Tu, 2H), 4,17
M 4-(amuHomeTun)-2-{6-[(4S)-4-meTun- ), 4,26 (8, J=5,8 Ty, 2H), 4,17 (an,
M 2-0Kkco-1,3-okcasonuaunH-3- /=84, 3,8 Ty, TH), 3,64 (r, J=9,0 T,
o 2-ar-B-[(28)2- 1H), 3,39 (M, 1H), 2,06 (m, 3H), 1,75
1H), 1,49 =6,2 'y, 3H), 1,21
MeTunnMponuManHun-1-unl-2,3- (M, 1H), 1,49 (A, J=6,2 Ty, 3H), 1,
AVrnapo-1H-nnppono[3,4-clnnpuanH- (8, J=6,2 'y, 3H).
1o abComnoTHas CTepeoxXuMmsi U3BECTHa
: S 'H AMP
| (600 My, AMCO-ds) & 8,52
v A\, (a, J=8,25 Ty, 1H) 7,97 (1, J=7,98 I'y,
7\ N\/< 1H) 7,88 (a, J=7,52 'y, 1H) 6,51 (c,
N— /( 1H) 5,03 (c, 2H) 4,31 - 4,44 (m, 2H)
133 4,13 - 4,26 (m, 1H) 3,82 - 3,92 (m,
b 4472
4-(amuHomeTunn)-2-[6-(5-meTnn-4- TH) 3,45 - 3,55 (m, 4H) 2,41 (c, 3H)
(AF) nponun-4H-1,2,4-tTpnason-3- 1,93 -2,05 (m, 2H) 1,86 - 1,93 (m,
)P UAUH- 2 ]-6-[(2R)-2- 1H) 1,83 (w.c., 1H) 1,69 - 1,79 (m,
MeTunnuponuanHun-1-unj-2,3- 2H) 1,62-1,67 (m, TH) 1,13 (&,
anrngpo-1H-nnppono[3,4-clnupuanH- J=6,24Tu, 3H) 0,89 (1, J=7,34 T,
1-0H 3H).
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'H AMP (400 My, IMCO-dk) & 8,87

= \ (c, 2H), 8,63 (&, J=8,4 'y, 1H), 8,16 —
/ \ 8,04 (m, 1H), 7,96 (&, J=7,6 'y, 1H),
6,76 (c, 1H), 5,11 (a, J=1,6 'y, 2H),

134 doi G | 449 =440 (w, 2H), 4,40 - 4,29 (w.

(AE) 4-[(MeTUnammHo)MeTun]-2-[6-(5- 3H), 3,74 = 3,59 (m, 2H), 2,77 (T,
meTun-4-nponun-4H-1,2,4-tpnason-3- J=5,3 Ty, 3H), 2,50 (¢, 3H), 2,21 -
AT PAH-2-A]-6-(2S)-2- 1,94 (m, 3H), 1,79 (aT, J=15,3, 7,4
MeTunnMponuanHWN-1-un]-2,3- My, 3H), 1.21 (a, J=6,2 Ty, 3H), 0,94
Avrnapo-1H-nnppono[3,4-clnnpuanH- (T, J=7,4 Ty, 3H).
1-0H

/ \ "H AMP (700 My, AMCO-db) 3 8,90

(c, 2H), 8,64 (&, J=8,4 'y, 1H), 8,11

135 (T, J=7,9 Ty, 1H), 7,78 (8, J=7,5 Ty,
489,6 | 1H), 6,75 (c, 1H), 5,06 (c, 2H), 4,43 —

(AE) 4-[(MeTVI.|'IaMVIHO)MeTVIJ'I]-2-{6-[5- 4,21 (m, 4H), 3,65 (T, J=9,2 'y, 2H),
meTun-4-(neHtax-3-un)-4H-1,2,4- 2,78 (m, 3H), 2,50 (c, 3H).
Tpuason-3-un]nupunanH-2-un}-6-[(2S)-
2-meTmnnnponuanHun-1-mnl-2,3-
anrngpo-1H-nnppono[3,4-clnupuanH-
1-0H

'H AMP (400 My, AMCO-ds) & 8,74
N \ (c, 1H), 8,62 (8, J=7,9 'y, 1H), 8,08
/ \ (T, J=8,0 'y, 1H), 8,01 (a, J=7,3 Iy,
136 1H), 6,59 (c, 1H), 5,20 — 5,06 (M, 2H),
i » 4471 | 464 — 4,49 (m, 2H), 4,27 (c, 2H),

(C) | 4-(amuHomeTIn)-6-[(2R,5R)-2,5- 3,84 (c, 2H), 2,24 (m, 2H), 1,88 (m,
AVMETUNNUPONUANHNIT-1-1r1]-2-[6-(4- 2H), 1,65 (m, 2H), 1,14 (a, J=6,1 Ty,
nponun-4H-1,2,4-tpuason-3- 6H), 0,94 (1, J=7,4 Ty, 3H).
nn)nupnauvH-2-unj-2,3-gurugpo-1H-
nupponol[3,4-clnupnamnH-1-oH
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0 N 0
) | - N/( 'H AMP (400 My, MeTtaHon-dy) &
/N \\/° 8,32 (T, J=4,4 Ty, 1H) 7,90 (m, 2H)
,_ - S 6,89 (c, 1H) 5,20 - 5,03 (m, 3H) 4,63
137 : (T, J=8,3 'y, 1H) 4,40 (w.c.,2H) 4,37
HaN 437,2 | . 4,30 (m, 2H) 4,20 (a4, J=4,0, 8,5 'y,
(D) | 4 (@vmHomeTn)-6-[(2R,5R)-2.5 1H) 2,37 (w.c., 2H) 1,78 (w. 4., J=5.5
anmetunnmponuanHun-1-mnl-2-{6- My, 2H) 1,57 (a, J=6,2 ', 3H) 1.24
[(4S)-4-meTnn-2-okco-1,3- (0, J=6.1 'y, 6H).
OKCA30MMAVH-3-Un|NMPUANH-2-n}- abCcomnoTHas CTepeoxXuMmnsi U3BeCTHa
2,3-aurngpo-1H-nnupponol[3,4-
clnnupuanH-1-oH
° m 'H AMP (700 My, AMCO-ds) & 8,91
§ LN (c, 3H), 8,62 (g, J=8,4 'y, 1H), 8,11
ON /\ \ (T, J=7,9 Ty, 1H), 7,91 (a, J=7.5 Iy,
. — /j/ 1H), 8,73 (c, 1H), 5.20 (m, 1H), 5,08
(c, 2H), 4,28 — 4,33 (m, 3H), 3.64 (m,
A\ i 2H), 2,77 (m, 3H), 2,11 = 1,97 (m,
© 4-[(meTnamunHo)meTun]-6-[(2S)-2- 3H), 1,92 (m, 4H), 1,73 (m, 1H), 1,20
MeTUNNMpoOnNuanHUn-1-unj-2-{6-[4- (a, J=6,3'u, 3H), 0,79 (1, J=7,3 Iy,
(neHTaH-3-nn)-4H-1,2,4-tpnason-3- 6H).
unjnupuanH-2-nn}-2, 3-gurngpo-1H-
nuppono[3,4-clnnpnanH-1-oH
9 | N 'H AMP (600 My, AMCO-ds) & 9,14
N A\, - 9,18 (m, 1H) 8,93 (c, 1 H) 8,61 (a,
7/ \ - J=8,44 'y, 1H) 8,12 (1, J=7,97 'y,
N— 1H) 7,93 (8, J=7,52 'y, 1H) 7,69 (c,
139 sanp | 1H)5.24-531 (w, 1H) 5,18- 5,24
“"\ " | (m, 2H) 4,47 (w.c., 2H) 2,77 (c, 3H)
© 2-(6-{4-[(2R)-6yTan-2-un]-4H-1,2,4- 1,87-2,03 (m, 2H) 1,56 - 1,61 (m,
Tpuason-3-unnupnanH-2-un)-4- 6H) 1,38 - 1,49 (m, 2H) 0,89 - 0,95
[(MeTUnamuHo)meTvn]-6-(1- (m, 2H) 0,82 (1, J=7,34 Ty, 3H).
METUNLMKAONPONM)-2, 3-auriapo-1H- abCconoTHaa CTepeoxnuMns U3BecTHa
nuppono[3,4-clnnpnanH-1-oH
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/Ej\K N 'H SSIMP (400 MI"y, AMCO-ds) & 9,76
/ \ (c, 1H) 8,69 (g, J=8,0 'y, 1H) 8,19 -
140 8,14 (m, 1H) 8,13 - 8,09 (m, 1H) 6,77
410,2 | (¢, 1H) 5,70 (w.c., 2H) 5,16 (c, 2H)
(AG) 4,98- 4,88 (m, 1H) 4,08 (c, 2H) 3,52 -
-(amnHomeTun)-6-[aTun(nponanH-2- 3.43 (M, 2H) 1,21 - 1,16 (M, 9H).
un)amuHol-2-[6-(1,3,4-Tnagnason-2-
nn)nupnaunH-2-unj-2,3-agurngpo-1H-
nuppono[3,4-clnnpnanH-1-oH
q | S 'H SIMP (400 My, AMCO-ds) & 9,17
4< ' 2\, (c, 1H) 8,67 (g, J=8,0 'y, 1H) 8,49
— N \/N\/ (w.c., 3H) 8,16 (1, J=8,0 'y, 1H) 8,03
141 < N (&, J=7,0 Ty, 1H) 6,84 (c, 1H) 5,17
" 421,3 | (c,2H) 5,05 - 4,93 (m, 1H) 4,69 (k8.,
(AH) | 4-(amuHomeTnn)-6-[aTun(nponan-2- J=7,2Tuy, 2H) 4,23 (k8., J=5,3 Ty, 2H)
VN)aMUHO]-2-[6-(4-3Tun-4H-1,2,4- 3,50 (8., J=6,7 T, 2H) 1,52 (T,
Tpwason-3-un)nupnaunH-2-unj-2,3- J=7,2Tuy, 3H) 1,21 - 1,15 (m, OH).
avnrngpo-1H-nnppono[3,4-clnupuaunH-
1-0H
9 | N 'H SIMP (600 My, AMCO-ds) & 8,84
' /”\N - 8,92 (m, 1H) 8,54 - 8,63 (m, 1H)
7/ \ - 8.03- 8,10 (, 1H) 7,85 - 7,94 (m,
N— /j 1H) 7,48 - 7,54 (m, 1H) 5,31 - 5,38
142 431 | (W 1H) 5,18 5,23 (m, 2H) 3,85 -
"™\ " |3,86 (M 2H) 2,30 - 2,34 (m, 3H) 2,21
© B-LMKIONPONMN-4- - 2,27 (M, TH) 1,83 - 1,95 (M, 4H)
[(MeTunammHo)meTnn]-2-{6-[4- 0,93 - 1,04 (m, 5H) 0,73 - 0,79 (m,
(neHTan-3-nn)-4H-1,2,4-tpnason-3- 6H).
unjnupuanH-2-un}-2,3-gurnapo-1H-
nuppono[3,4-clnnpnanH-1-oH
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o X 'H AMP (400 My , AMCO-ds,) &
NJEN;\KN\ 8,84 (c, 1H), 8,57 (a4, J=8,4 'y, 1H),
qu / \ N\/" 8,02 (1, J=8,0 'y, 1H), 7,87 (8, J=7,2
— My, 1H), 6,50 (c, 1H), 5,3-5,4 (m, 1H),
143 /\)/ ss1a | 5:09(C.2H), 4143 (m, 1H), 3,78
N (w.c., 2H), 3,5-3,6 (M, 2H), 2,0-2,1
(R) | 4-(amuHomeTunn)-6-[(2R)-2- (M. 2H), 1,7-1.9 (M, 5H), 1,6-1,6 (m,
MeTunnmponuanHun-1-unj-2-{6-[4- 1H), 1,13 (1, J=6.1 My, 3H), 0,71 (r,
(neHTan-3-nn)-4H-1,2,4-tpnason-3- J=7.3 Ty, 6H).
unjnupuanH-2-un}-2,3-aurngpo-1H-
nuppono[3,4-clnnpnanH-1-oH
SN "H AMP (400 MI'y, IMCO-ds) 6 8,91
\ /O\(N\ (c, 1H) 8,64 (g, J=7,95 'y, 1H) 8,09
T =N (T, J=7,95 Ty, 1H) 7,94 (a, J=7,09 'y,
Eé" /_\ 7/ 1H) 6,60 (c, 1H) 5,32 - 5,50 (m, 1H)
144 " /j 5,14 (c, 2H) 4,12 - 4,28 (m, 1H) 3,82
N 4752 | (w.c., 2H) 3,51 - 3,61 (m, 1 H) 2,27 -
(C) 4 2,47 (m, 3H) 2,02 - 2,12 (m, 2H) 1,86
-[(meTnamuHo)meTnn]-6-[(2R)-2- - 1.99 (m. 6H) 1.62- 1.75 (1, 1H)
MeTUnnMponNuanHun-1-unj-2-{6-[4- 1,20 (&, J=6.11 Ty, 3H) 0,79 (.
(neHTan-3-un)-4H-1,2,4-tpnason-3-
Un]NMPVANH-2-1n}-2, 3-aurna,po-1H- /27,34 Ty, OH).
nupponol[3,4-clnupnamnH-1-oH
b @YN "H AMP (400 MI'y, AMCO-ds) 5 9,61
‘< N N Z N\, (c, 1H) 8,70 (g, J=8,3 'y, 1H) 8,57
N /' \ v (w.c., 3H) 8,18 (1, J=8,0 'y, 1H) 7,98
145 < N \( (@, J=7,3Ty, 1H) 6,84 (c, 1H) 5,59 -
4349 | 548 (m, 1H) 5,20 (c, 2H) 5,05 - 4,90
(AH) | 4-(amuHomMeTUn)-6-[3TUN(NponaH-2- (m, 1H) 4,20 (w. &., J=5,5 Ty, 2H)
Wn)amuHol-2-{6-[4-(nponak-2-un)-4H- 3,97 - 3,44 (m, 2H) 1,64 (a, J=6,8 'y,
1,2,4-Tpnason-3-unjnnpuamnH-2-un}- 6H) 1,22 - 1,15 (m, 9H).
2,3-anrngpo-1H-nuppono[3,4-
clnnupuanH-1-oH

220




146

(AH)

/\

/ \

-(amuHomeTunn)-6-[aTun(nponaH-2-
nn)amuHol-2-[6-(4-nponun-4H-1,2,4-
Tpuason-3-nn)nupnanH-2-unj-2,3-
anrngpo-1H-nnppono[3,4-clnupuanH-

1-0H

435,3

"H SIMP (400 My, IMCO-ds) 8 9,08
(c, 1H) 8,70 - 8,64 (m, 1H) 8,46 (w.c.,
3H) 8,19 - 8,11 (m, 1H) 8,03 (aa,
J=0,6, 7,6 Ty, 1H) 6,84 (c, 1H) 5,15
(c,2H) 5,05 - 4,93 (m, 1H) 4,61 (T,
J=7,3 Ty, 2H) 4,21 (k8., J=5,6 'y, 2H)
3,50 (k8., J=6,6 'y, 2H) 1,96 - 1,84
(M, 2H) 1,24 - 1,13 (m, 9H) 0,96 (T,
J=7,4 Tu,3H).

*Ucnonb3oBaHne wunu 1 B CTPYKType M & AnNa CTEPEOXMMUW B HasBaHUM O3Ha4vaer

NAEHTUMKALMIO XMparbHbIX LEHTPOB, KOTOpble ObiNK pasgeneHbl Ha 3HaHTMOMEpbLI, HO

KOHKPETHbIN 3HaHTMOMEpP He Obin NAeHTUPMUNPOBaAH; B CTPYKTYPE HapUCOBaH CMIOLUHOW MUInn

NMYHKTUPHBIA KMWH, HO 3TO MOXET ObITb APYron SHaHaTUOMED.

Ta6bnuua 1B
1 .19 .
Mp. CrpykTtypa/Hassa 3a IUPAC PX- HAMP (m.4.); °F AMP (m.4.);
No VC | BPaLeHe nnowjaav nonspusaum
[M+H]* | CBETa; CTEPEOXMMMYECKYIE PUMENaHUS
o \ 1
| H SIMP (400 My, MeTaHon-dy) 3 9,10
( N AN (c, 1H), 8,81 (a, J=8,1 Ty, 1H), 8,10 (a,
) /N v J=8,4 Ty, 1H), 7,92 (&, J=7,1 Ty, 1H),
150 N 4493 7,01 (c, 1H), 5,38 - 5,30 (m, 1H), 5,14 (c,
iy 2H), 5,06 (T4, J=6,7, 13,3 'y, 1H), 4,33
(C) | 4-(ammHomeTun)-6-[MeTun(nponax- (c, 2H), 3,02 (c, 3H), 2,14 - 1,95 (m, 4H),

2-n)amuHo]-2-{6-[4-(neHTan-3-nn)-
4H-1,2,4-Tpmnason-3-unjnupugmnH-2-
un}-2,3-aurnapo-1H-nnppono[3,4-

clnnupuanH-1-oH

1,27 (a, J=6,7 'y, 6H), 0,93 (T, J=7,4
My, 6H).

221




. AN
NJEN;\K N\N
5 /X /j/N\/

'"H SIMP (400 My, MeTaHon-dy) & 8,93
(c, 1H), 8,79 (a, J=8,3 'y, 1H), 8,10 (T,
J=8,1 Ty, 1H), 7,90 (a, J=7,2 'y, 1H),

151
" 4752 | 6,95 (c, 1H), 5,29 (c, 1H), 5,14 (c, 2H),
©) | 4-(awnromernn)-6-(2,2- 4,32 (c, 2H), 3,70 - 3,63 (M, 2H), 2,09 -
AUMETUNNNPONUANHUI-1-nn)-2-{6- 1,97 (m, 8H), 1,61 (c, 6H), 0,92 (1, J=7,4
[4-(neHTaH-3-un)-4H-1,2,4- My, 6H).
Tpyason-3-unjnupuanH-2-nn}-2,3-
aurnapo-1H-nupponol[3,4-
clnpuanH-1-oH
o X
| P " "H AMP (400 MI'y, MeTaHon-d,) & 8,89
H N N = \N
O" / \ \_/ (c, 1H), 8,78 (a, J=8,0 I'y, 1H), 8,13 -
— /j/ 8,07 (M, 1H), 7,90 (a, J=7,0 'y, 1H),
152 461,3 | 685 (c, 1H), 5.28 (c, TH), 5,14 (¢, 2H),
4,37 - 431 (m, 3H), 3,72 (w.c., 1H), 3,50
(C) 4-(ammHomeTun)-6-[(2S)-2-
(w.c., 1H), 2,22 - 1,95 (m, 7H), 1,86 (L.
MeTunnuponuanHnn-1-nn]-2-{6-[4-
4., J=4,0Tu, 1H), 1,31 (g, J=6,3 'y,
(neHTaH-3-un)-4H-1,2,4-tpnason-3-
3H), 0,92 (at, J=1,1, 7,3 'y, 6H).
unjnnpnauH-2-un}-2,3-aurnapo-1H-
nuppono[3,4-clnupuamnH-1-oH
o X
| AN "H AMP (400 MI'y, MeTaHon-d,) & 9,96
N N
N —
\_/ \ \_/ (c, 1H), 8,93 (g, J=8,4 'y, 1H), 8,25 -
/ N\e— 8,17 (M, 1H), 8,01 (a4, J=7,3 'y, 1H),
153 435,3 | 7.02 (c, 1H), 5,59 (c, 1H), 5,17 (c, 2H),
e 4,35 (c, 2H), 3,77 (k., J=7,1 'L, 2H),
(C) | 4-(amnHomeTun)-6-

[aTun(meTtnn)ammnHol-2-{6-[4-
(neHTaH-3-mn)-4H-1,2,4-tpnason-3-
unjnmpnauH-2-un}-2,3-aurnapo-1H-

nuppono[3,4-clnnpnaunH-1-ox

3,21 (c, 3H), 2,24 - 2,03 (m, 4H), 1,24 (T,
J=7,0 Ty, 3H), 0,99 (r, J=7,4 'y, 6H).
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0 | N
N/(N;\("\N "H AMP (400 MI'y, MeTaHon-d,) & 8,75
5 /N ”\/< (8, J=8,8 Ty, 1H), 8,15 - 8,06 (m, 1H),
N_ ( 7,97 (8, J=7,0 Ty, 1H), 7,02 (c, 1H),
154 i 4473 | 518 (c, 2H), 4,65 (kB., J=7,1 I, 2H),
4-(ammHomeTnn)-6-(2,2- 4,34 (c, 2H), 3,02 (c, 3H), 2,62 (c, 3H),
(AD AVUMETUNNUPONUANHUI-1-1N)-2-[6- 1,55 (1, J=7,2 T4, 3H), 1,27 (a4, J=6,8
(4-aTnn-5-metnn-4H-1,2,4- 'y, 6H).
Tpunason-3-un)nmpnaunH-2-unj-2,3-
anrngpo-1H-nnppono[3,4-
clnupuanH-1-oH
o] | \
N/Q\KN\N 'H AMP (400 MI'y, MeTaHon-d,) & 8,85
5 /' \ "\< (a, J=8,4 Ty, 1H), 8,13 (g, J=8,2 I'Ly,
A j 1H), 8,02 (g, J=7,6 'y, 1H), 6,95 (c,
155 o 4613 | 1H), 5,18 (c, 2H), 4,74 - 4,68 (m, 2H),
4-(amuHomeTwn)-6-(2,2- 4,36 (c, 2H), 3,67 (c, 2H), 2,78 (c, 3H),
B | pvmerunnuponamsnn-1-un)-2-6- 2,08- 1,95 (w, 6H), 1,62 (¢, 6H), 1,10 (1,
(5-metun-4-nponun-4H-1,2,4- J=7,5Ty, 3H).
Tpvason-3-un)nupunaunH-2-mnj-2,3-
anrnapo-1H-nupponol[3,4-
clnupuanH-1-oH
o AN
N/(N;YN\ "H AMP (400 MI'y, MeTaHon-d,) 5 8,91
l:é” VR N\<" (a, J=8,3 Ty, 1H), 8,23 - 8,14 (m, 1H),
— \( 7,89 (g, J=7,0 'y, 1H), 6,87 (c, 1H),
156 " 447 3 5,72 (kBuH., J=7,0 'y, 1H), 5,17 (c, 2H),
4,35 (c, 3H), 3,78 - 3,66 (m, 1H), 3,56 -
4-(ammnHomeTun)-2-{6-[5-meTnn-4-
(Al) 3,47 (m, 1H), 2,96 (c, 3H), 2,26 - 2,05
(nponaH-2-un)-4H-1,2,4-tpnason-3-
Al DAH-2-M)-B-[(2R)-2- (m, 3H), 1,91 -1,83 (m, 1H), 1,78 (&,
J=7,0Ty, 6H), 1,31 (a, J=6,3 'y,3H).
MeTunnuponuanHun-1-mnl-2,3-
avrngpo-1H-nnppono[3,4-
clnupuamnH-1-oH
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gy

/\

/ \

'"H SIMP (400 My, MeTaHon-d,) & 8,84
(8, J=8,0 'y, 1H), 8,15 (T, J=8,0 'y,
1H), 8,03 (&, J=7,3 Ty, 1H), 6,85 (c,
1H), 5,19 (c, 2H), 4,84 - 4,78 (m,2H),

433,2 | 4,37 (c, 2H), 4,33 (w. 4., J=6,5 'y, 1H),
-(aMnHomeTnn)-2-[6-(4-aTUn-5- 3,71 (w. a4, J=7,9, 10,4 'y, 1H), 3,56 -
B | erun-4+-1,2,4-Tpuason-3- 3,44 (, 1H), 2,82 (c, 3H), 2,26 - 2,04
Un)NMpUanH-2-nn]-6-[(2S)-2- (m, 3H), 1,89 - 1,80 (m, 1H), 1,63 (T,
METUNNUPONUANHUA-1-un]-2,3- J=7,2Ty, 3H), 1,30 (4, J=6,3 'y, 3H).
anrngpo-1H-nnppono[3,4-
clnupuanH-1-oH
0 | N
4< NIN;\(”\N "H IMP (400 My, MeTaror-d,) 5 8,75
) /' \ "\< (8, J=8,8 [, 1H), 8,15 - 8,06 (M, 1H),
A ( 7.97 (8, J=7,0 Ty, 1H), 7,02 (¢, 1H),
158 i 4213 | 518 (c. 2H), 4,65 (ke J=7,1 T, 2H),
4-(amnHomeTun)-2-[6-(4-aTun-5- | 4,34 (c, 2H), 3,02 (c, 3H), 2,62 (c, 3H),
D1 werun-4H-1,2,4-rpnason-3- 1,55 (1, J=7,2 T, 3H), 1,27 (3, J=6,8
) MMPUANH-2-nn]-6- My, 6H).
[MeTun(nponax-2-un)ammHol-2,3-
anrnapo-1H-nupponol[3,4-
clnupuanH-1-oH
AN
| /(j\( "H IMP (400 M, MeTaror-d,) 5 8,86
NN
/7 \ N\<" (a, J=8,4T'u, 1H), 8,14 (1, J=8,1 I'y,
— j 1H), 8,02 (a, J=7,5Tu, 1H), 6,87 (c,
159 ol 1H), 5,17 (c, 2H), 4,74 - 4,65 (m, 2H),
4-(ammHomeTn)-2-[6-(5-meTnn-4- 4473 | 4,36 (c, 3H), 3,72 (w. A., J=2,6 Ty, 1H),
(Al) | nponun-4H-1,2,4-Tpnason-3- 3,51 (w. 4., J=9,9 Ty, 1H), 2,78 (c, 3H),

nun)nMpuaunk-2-nnl-6-[(2S)-2-
MeTunnuponuanHun-1-nnl-2,3-
anrngpo-1H-nnppono[3,4-

clnnupuanH-1-oH

2,29 - 1,94 (m, 5H), 1,86 (w.c., 1H), 1,31
(8, J=6,4 'y, 3H), 1,10 (1, J=7,4 'y,
3H).
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R

'H AMP (400 MI'y, MeTaHon-d,) d 8,89
(o, J=8,5Tu, 1H), 8,22 - 8,13 (m, 1H),
7,88 (a, J=7,5 'y, 1H), 7,00 (c, 1H),

160 4o | 568 (M., J=7,1 Ty, 1H), 5,16 (¢, 2H)
-(aMuHoMeTUn)- , 4,35 (c, 2H), 3,77 (kB., J=7,1 4, 2H),

(A [aTun(meTnn)ammHol-2-{6-[5- 3,20 (c, 3H), 2,92 (c, 3H), 1,76 (g, J=7,0
meTun-4-(nponan-2-un)-4H-1,2,4- Ny, 6H), 1,24 (1, J=7,0 'y, 3H).
Tpunason-3-unjnnpuamnH-2-mn}-2, 3-
anrngpo-1H-nnppono[3,4-
clnupuanH-1-oH

) "H AIMP (400 MI"'y, MeTaron-d,) & 8,90
VAR - (a4, J=0,7, 8,6 'y, 1H), 8,21 - 8,13 (m,
1H), 8,05 (aa, J=0,7, 7,6 'y, 1H), 7,01

161 (c, 1H), 5,18 (c, 2H), 4,81 - 4,74 (m, 2H),
- BHONGIT)-6- 421,2 | 4,38 (c, 2H), 3,77 (4, J=7,1 'y, 2H),

O 3,21 (c, 3H), 2,90 - 2,83 (m, 3H), 2,03 (c,
meTun-4-nponun-4H-1,2,4- 2H). 1,24 (. J=7.1 Ty, 3A), 113 (.
TpWason-3-un)nupuanH-2-unj-2,3- JE74 Ty, 3A).
anrngpo-1H-nuppono[3,4-
clnupuanH-1-oH

. 'H AIMP (400 MI'y, MeTaron-d,) & 8,65
3 / \ = \ (8, J=8,5 'y, 1H), 7,96 (T, J=8,1 'y,
1H), 7,65 (g, J=7,6 'y, 1H), 6,73 (c,

162 1H), 5,30 (T4, J=7.0, 14,1 Ty, 1H),5,01
4- (aMVIHOMeTI/IJ'I) -2-{6-[5-meTun-4- 4473 (¢, 2H), 4,20 (¢, 3H), 3,65 - 3,55 (m, 1H),

(A) | (nponak-2-un)-4H-1,2,4-Tpuason-3- 3,44-3,35 (m, TH), 2,59 (¢, 3H), 2,13 -

nNINMpUAnH-2-un}-6-[(2S)-2-
MeTunnuponuanHun-1-nnl-2,3-
anrngpo-1H-nnppono[3,4-

clnnupuanH-1-oH

1,92 (m, 3H), 1,73 (w.c., 1H), 1,54 (a,
J=7,1 Ty, 6H), 1,18 (a, J=6,3y, 3H).
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"H AMP (400 My, MeTaHon-d,) d 8,88
(a, J=8,4 'y, 1H), 8,16 (1, J=8,1 I'y,
AN \ 1H), 8,04 (a, J=7,5 'y, 1H), 6,99 (c,
/ \ 1H), 5,19 (c, 2H), 4,37 (c, 2H), 3,71 (kB.,
J=6,9 'y, 4H), 2,83 (c, 3H), 1,64 (T,
163 J=7,2 Ty, 3H), 1,27 (1, J=7,0 'y, 6H).
aMMHOﬁLTm 6 (aUSTHNaMIHO)- 421,3 | "4 AMP (400 My, MeTaHon-ds+D,0) &
(Al) | 2-[6-(4-3TUn-5-meTUn-4H-1,2 4- 8,85 (n, J=8,3Ty, 1H), 8,19-8,12 (m,
Tpunason-3-un)nmpnanH-2-unj-2, 3- TH), 8,07 - 8,00 (m, 1H), 6,98 (c, 1H),
ANrNAPO-1H-NNPPOno[3 4- 5,19 (c, 2H), 4,83 - 4,75 (m, 2H), 4,36 (c,
CINMPUAVH-1-OH 2H), 3,71 (ks., J=7,0 'y, 4H), 2,80 (c,
3H), 1,63 (T, J=7,2 'y, 3H), 1,27 (T,
J=7,0 'y, 6H)
0 | ~
NN 'H AMP (400 MI'y, MeTaHon-d,) O 8,88
5 7\ \/< (8, J=8,3 'y, 1H), 8,16 (T, J=8,0 'y,
164 N= \( 1H), 7,86 (a, J=7,0 'y, 1H), 6,96 (c,
» 483.5 1H), 5,62 (w. 4., J=7,5 Ty, 1H), 5,15 (c,
4-(amuHomeTn)-6-(2,2- 3H), 4,33 (¢, 2H), 3,67 (c, 2H), 2,88 (c,
(Al) | AvmeTunnuponuanHun-1-un)-2-{6- 3H), 2,05 (c, 4H), 1,74 (g, J=7,0 'y,
[5-meTun-4-(nponaH-2-nn)-4H- 6H), 1,61 (c, 6H).
1,2,4-Tpuason-3-mnjnnpuanH-2-
un}-2,3-auruapo-1H-nmnppono[3,4-
clnupuanH-1-oH
o x
) | PN "H AMP (400 MI'y, MeTaHon-d,) 5 8,91
4<N / \ N\<" (a, J=7,8 Ty, 1H), 8,22 - 8,13 (m, 1H),
/ N\— 7,88 (n, J=7,5 'y, 1H), 7,02 (c, 1H),
165 4354 | 573562 (M, 1H), 516 (c, 2H), 5,09 -
5,05 (m, 1H), 4,34 (c, 2H), 3,02 (c, 3H),
(Al) | 4-(amrHomeTUN)-6-[MeTun(nponan- 2.93 (c, 3H), 1,76 (a, J=7.0 [, 6H),
2-1n)amuHol-2-{6-[5-meTunn-4- 127 (8, J=6.5 Iy, 6H).
(nponaH-2-un)-4H-1,2,4-tpnason-3-
unjnmpnauH-2-un}-2,3-aurnapo-1H-
nuppono[3,4-clnnpnaunH-1-ox
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0 | N 'H AMP (400 MI'y, MeTaHon-d,) d 9,40
4< 2N (c, 1H), 8,86 (a, J=8,4 'y, 1H), 8,15 (aa,
w7\ \ J=7,7, 8,4 Ty, 1H), 7,96 (a, J=7,6 Ty,
166 < N= 1H), 7,00 (c, 1H), 5,49 - 5,38 (M, 1H),
” 463,2 | 516 (c, 2H), 5,11 - 5,03 (m, 1H), 4,33 (c,
4-(ammHomeTun)-6-[aTun(nponax-2- 2H), 3,57 (k8., J=6,9 'y, 2H), 2,15 - 2,00
© un)amuHol-2-{6-[4-(neHTaH-3-un)- (M, 4H), 1,29 (a, J=6,7 'y, 9H), 0,95 (T,
4H-1,2,4-tprason-3-unjnupuamnH-2- J=7,3 Ty, 6H).
un}-2,3-aurnapo-1H-nnppono[3,4-
clnupuanH-1-oH
0 | N 'H AMP (400 MI'y, MetaHon-d,) d 8,92
4< /E;\(\ (a, J=8,5Tu, 1H), 8,19 (1, J=8,0 I'y,
w7\ N\< 1H), 7,90 (g, J=7,3 Ty, 1H), 7,05 (w.c.,
167 < N== ( 1H), 5,81 - 5,68 (m, 1H), 5,19 (c, 2H),
" 4353 | 503 (w.c., 1H), 4,36 (c, 2H), 3,58 (.4,
Al | 4-(@mmHomeTn)-2-[6-(4-5Tnn-5- J=7,3 Ty, 2H), 2,97 (¢, 3H), 1,79 (w. 4.,
meTun-4H-1,2,4-Tpnason-3- J=7,0 Ty, 6H), 1,36 - 1,26 (m, 8H), 1,36
Un)NMpuanH-2-unj-6-[aTun(nponaH- - 1,26 (m, 1H).
2-un)amuHol-2,3-gurngpo-1H-
nuppono[3,4-clnupuamnH-1-oH
o AN
DY\ 'H AMP (400 MI'y, AMCO-d) 8,71
Eé“ 7\ ./ (an, J=4,9, 8,3y, 1H), 8,18 (at, J=3,5,
L ( \< 8,0 My, 1H), 7,98 (aa, J=1,6, 7,6 'y,
168 1H), 6,72 (¢, 1H), 5,12 (w.c., 2H), 4,63
I-(amHoMeTAN) 6 [2RERY2,5- | 0 | (WA, J=6.4TY 2H), 452- 4,15 (m,
(A) anmetTunnmponuanHun-1-mnj-2-[6- 4H), 2,72 (w. A, J=5,9 Ty, 3H), 2,23
(4-sTin-5-metnn-4H-1.2.4- (w.c., 2H), 1,66 (w. 4., J=5,3 'y, 2H),
Tpunason-3-un)nmpnaunH-2-unj-2,3- 1,57-1,45 (w, 3H), 1,12 (w. &, J=5,9
anrngpo-1H-nnppono[3,4- ru, 6H).
clnupuanH-1-oH
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N "N

aw

"H AMP (400 MI'y, MeTaHon-d,) 8 8,79
(n, J=8,5Tu, 1H), 8,16 (a4, J=7.8, 8,5
My, 1H), 7,84 (a, J=7,5 'y, 1H), 6,87 (c,

169 4614 | 1H). 553 (KB, J=7,0 Ty 1H), 5,16 (c.
4-(ammHomeTur)-6-[(2R,5R)-2,5- " | 2H), 4,83 - 4,77 (m, 2H), 4,56 - 4,21 (m,
(A | aumeTnanvponmanHnn-1-nr-2-{6- 4H), 2,86 (c, 3H), 2,35 (w.c., 2H), 177
[5-meTnn-4-(nponaH-2-un)-4H- (w. a., J=5,5Tu, 2H), 1,72 (4, J=7,0 'L,
1,2,4-Tpnason-3-unjnmpuamnH-2- 6H), 1,23 (a4, J=6,3 'y, 6H).
un}-2,3-aurngpo-1H-nnppono[3,4-
clnupuanH-1-oH
o] | \
X /[”;\KN\ "H AMP (400 MI'y, MeTaHon-d,) & 8,86
< 7\ \ ) (&, J=8,5 'y, 1H), 8,14 (T, J=8,0 I'y,
N\ \< 1H), 8,02 (a4, J=7,0 'y, 1H), 6,99 (c,
170 < ) /( 4352 | ). 517 (¢, 2H), 4,73 - 465 (w, 2H),
HoN 4,35 (c, 2H), 3,71 (kB., J=7,0 Ty, 4H),
(Al) | 4-(amnHOMETMUN)-B-(ANITUNAMUHO)- 277 (¢, 3H), 2,00 (w. a., J=7.8 'y, 2H),
2-[6-(5-meTun-4-nponun-4H-1,2,4- 1,27 (1, J=7,0 [y, 6H), 1,10 (T, J=7,4 Iy,
Tpuason-3-un)nmpnauH-2-unj-2,3- 3H).
avrngpo-1H-nnppono[3,4-
clnpwuanH-1-oH
[o] | \
< N/[N;Y”\N "H AMP (400 MI'y, MeTaHon-d,) & 8,88
7\ N\/< - 8,82 (m, 1H), 8,19 - 8.10 (M, 1H), 8,07 -
171 / N=— ( 8,00 (m, 1H), 7,00 (c, 1H), 5,19 (c, 2H),
407,3 | 483-4,76 (m, 2H), 4,37 (c, 2H), 3,77
@) | 4-(@wmHoverun)-6- (k8., J=7,0 [, 2H), 3,20 (¢, 3H), 2,81 (¢,

[aTun(meTnn)ammnHol-2-[6-(4-aTun-
5-metun-4H-1,2,4-tpnason-3-
UM NUpnanH-2-nnl-2,3-aurnapo-1H-

nuppono[3,4-clnnpnaunH-1-oH

3H), 1,63 (1, J=7,3 'y, 3H), 1,24 (T,
J=7,0 Ty, 3H).
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"H AMP (400 MI'y, MeTaHon-d,) 5 8,91
=
/ < \ (8, J=7,9 Ty, TH), 8,17 (3, J=8,5 T,
1H), 8,05 (a, J=7,0 'y, 1H), 7,03 (c,
172 4351 | TH). 5,19 (c, 2H), 5,06 (1, J=67, 13,1
Ny, 1H), 4,83 - 4,76 2H), 4,38
(Al) aMMHOMeTVIJ'l -6-[meTun(nponat- 4 1H), 4 /76 (m, 2H), 4,38 (c,
- aaanO} 2-6-(5-meTnr4- 2H), 3,02 (c, 3H), 2,88 (c, 3H), 2,05 (L.
L, J=7,5TU, 2H), 1,28 =6,8
nponun-4H-1,2,4-Tpnason-3- A JET,5TY, 2H), 1,28 (8, J=6,8 T,
6H), 1,13 =7,4T'u, 3H).
UN)NUPUAWH-2-1n]-2,3-aurnapo-1H- ), 113(r, J=7.4 Ty, 3H)
nuppono[3,4-clnnpnamnH-1-ox
(o]
"H SIMP (400 My, AMCO-ds) 5 9,29
< 7 = \ (w.c., 2H), 9,19 (c, 1H), 8,66 (a, J=8,5
/” “\ My, 1H), 8,15 (1, J=8,0 'y, 1H), 7,95 (a,
" J=7,5 T, 1H), 6,92 (c, 1H), 5,33 (k8.
173 HN\ 4353 | J=7.0Tu, 1H), 5,15 (¢, 2H), 4,37 - 4,24
m, 2H), 3,72 (kB., J=6,8 'y, 2H), 3,12
(C) 2-(6-{4-[(2S)-6yTan-2-unl-4H-1,2,4- ( 3H) 078 (2 59 3HU' ) 021 187
C’ k) k) - k) M7 7 7 = )
Tpunason-3-un}nmpunaunH-2-un)-6- ( ) ( )
FoTAn(MeTU) aMHOL4- (m, 2H), 1,60 (g, J=6,6 'y, 3H), 1,12 (T,
[(meTunamuHo)meTun]-2,3- J=7.0Tu, 3H), 0.83 (r, J=7.4 Ty, 3A).
anrngpo-1H-nupponol[3,4-
clnpwanH-1-oH
[0} | \ [o]
N N/(O "H SIMP (400 MIy, AMCO-de) & 8,54
\_ /7 \ \\/ (w.c., 2H), 8.24 (3, J=7,5 'y, 1H), 8,01 -
/" Ne—= \ 7,94 (m, 1H), 7,91 - 7,87 (m, 1H), 6,87
F
174 4011 | (@ 1H), 5,225,090 (m, 2H), 5,08 - 4,97
HoN ’

” 4-(amMuHOMETMI)-6- (m, 2H), 4,88 - 4,71 (m, 1H), 4,65 (T,
(AMMETUNaMUHO)-2-{6-[(4R)-4- J=8,9Ty, 1H), 4,52 (a4, J=3,3, 8,7 I'y,
(dbTOpMETUI)-2-0KCO-1,3- 1H), 4,27 - 4,17 (m, 2H), 3,16 (c, 6H).
OKCA30MNAMH-3- U] IMPUAMH-2-1rT)- abConioTHash CTePeoXMMMst U3BECTHA
2,3-aurngpo-1H-nuppono[3,4-
clnupuanH-1-oH
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. N "H AMP (400 MI'y, IMCO-ds) 6 9,43 -
JE;YN\ 9,24 (m, 2H), 8,70 (a, J=8,3 'y, 1H),
Eé" / \ N\/<"\ 8,16 (1, J=7,8 Ty, 1H), 7,99 (a4, J=7.,8
— /( 'y, 1H), 6,75 (c, 1H), 5,15 (c, 2H), 4,59
175 y - 4,46 (m, 2H), 4,38 - 4,33 (m, 1H), 4,29
2_[6_(5_3Tm_>_nponm_4/_/_1 oa 4752 | (w.T., J=5,1 Ty, 2H), 3,70 - 3,52 (m, 1H),
(AD) o 3,41 (Ww. 4., J=9,8 'y, 1H), 3,01 (x8.,
Tpunason-3-un)nupuaunH-2-nnl-4-
J=7,5Ty, 2H), 2,77 - 2,69 (m, 3H), 2,14
[(meTnamuHo)meTnn]-6-[(2R)-2-
- 1,96 (m, 3H), 1,88 - 1,71 (m, 3H), 1,41
meTunnuponuanHun-1-nnl-2,3-
(T, J=7,5 Ty, 3H), 1,20 (g, J=6,0 'y,
anrngpo-1H-nnppono[3,4-
3H), 0,96 (1, J=7,4 'y, 3H).
clnupuamnH-1-oH
'H AMP (400 MI'y, IMCO-ds) 5 9,53 -
o AN
| AN 9,28 (m, 2H), 8,68 (4, J=8,1 'y, 1H),
Eé" 7\ \/<\ 8,17 (r, J=8,1 'y, 1H), 7,96 (g, J=7,1
N— j\ 'y, 1H), 6,74 (c, 1H), 5,14 (c, 2H), 4,50
176 " (w. g., J=7,7 'y, 2H), 4,35 (w. 4., J=6,0
\ 475,2 | Iy, 1H), 4,28 (Ww.T., J=5,2 'y, 2H), 3,64
4-[(meTnnammHo)meTtun]-2-{6-[5-
(AD) mMeTun-4-(2-metunnponun)-4H- (T, J=8,4 Iy, 1H), 3,46 - 3,32 (m, 1H),
2,71 (1, J=5,3 'y, 3H), 2,67 (c, 3H), 2,15
1,2,4-Tpmnason-3-unjnmpunamnH-2-
- 1,93 (m, 4H), 1,74 (w. 4., J=7,3 'y,
un}-6-[(2R)-2-meTunnnponuanHun- ( ) (- A H
1-un]-2,3-aurvapo-1H- 1H), 1,20 (8, J=6,2 'y, 3H), 0,84 (a,
’ J=6,6 'Ly, 6H).
nuppono[3,4-clnupuamnH-1-oH
o X
| P . "H AMP (600 MI'y, AIMCO-ds) 8 m.u.
\ 7 ! N = >N 9,05-9,08 (m, 1 H) 8,67 (c, 1 H) 8,53
/" 7 (a, J=8,44 'y, 1 H) 8,00 (1, J=7,98 'y, 1
177 N_ H) 7,91 (a, J=7,52 Ty, 1H) 6,83 (c, 1 H)
" 4211 | 501 (c, 2 H) 4,39 (w.4., J=7,52 Ty, 2 H)
(B) 6-(JJ,I/IMeTI/IJ'I>MI/IHO)-4- 4,29 (w.c.,, 2H) 3,09 (c, 6 H) 2,69 (c, 3
H) 2,05 (c, 1 H) 0,79 (a, J=6,42 Ty, 6
[(meTnamuHo)meTnn]-2-{6-[4-(2- H
meTunnponun)-4H-1,2,4-tTpnason- )
3-unnMpuanH-2-uni-2,3-aurnapo-
1H-nuppono[3,4-clnnpnamnH-1-oH
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"H AMP (400 MI'y, AMCO-ds) 6 9,31
(w.c., 2H), 9,10 (c, 1H), 8,64 (a4, J=0,6,
8,4 'y, 1H), 8,18 - 8,08 (m, 1H), 7,95
(oA, J=0,6, 7,6 'y, 1H), 6,94 (c, 1H),

178 . 4351 | 5:25-5.04 (w, 3H), 4,27 (wr., J=5,4 Ty,

6-( \ 14 2H), 3,17 (¢, 6H), 2,71 (1, J=5,4 'y, 3H),
-(AMMETUNaMUHO)-4-

(B) 2,18 (qd, J=6,7, 15,4 'y, 1H), 1,58 (a,
[(meTnnamunHo)meTun]-2-(6-{4- J=6,8 Ty, 3H), 0.98 (2, J=6.7 'y, 3H)
[(2S)-3-meTunbyTaH-2-un]-4H- 0 7?; @ :/-6 7’ F|:| 3H)’ o
1,2,4-TpUason-3-umnupuamnH-2- ’ o

P nap abConioTHas CTepeoXMMmsi U3BECTHa
un)-2,3-aurnapo-1H-nnppono[3,4-
clnupuanH-1-oH
'H AMP (400 My, AMCO-dg) & 9,37
(w. 4., J=4,3 [y, 2H), 9,19 (c, 1H), 8,67
(8, J=8,4 'y, 1H), 8,17 (1, J=8,0 'y,
1H), 7,98 (a, J=7,5 'y, 1H), 7,71 (c,
179 1H), 5,67 - 5,54 (m, 1H), 5,30 (c, 2H),
444.2 | 4 42 (w.T., J=5,7 Ty, 2H), 2,71 (w.T.,

(AJ) 2-[6-(4-LykroneHTun-4H-12,4- J=5,2 T, 3H), 2,35 - 2,26 (m, 2H), 2,00
Tprason-3-un)nupunaunH-2-unj-4- i 1:: (“:’44:)’ 1’79ijéCé’l_2H)’2:|’62 o6
[(MeTUnamuHo)mMeTun]-6-(1- (c,3H), 1,46 (w. ., J=2,2 Ty, 2H), 0,96 -

0,87 (M, 2H).
MeTunyuknonponun)-2,3-aAurnapo-
1H-nnppono[3,4-clnnpnanH-1-oH
0 | ~
NENAN, 'H AMP (400 My, AMCO-ds) 5 9,08 (c,
/ \ A 1H), 8,67 - 8,63 (M, 1H), 8,12 (T, J=8.0
N=— "\ My, 1H), 7,99 (4, J=7,0 Ty, 1H), 7,57 (c,

180 o 1H), 6,07 (w.c., 1H), 5,24 (a, J=6,5 'y,

™ 500,1 | 2H), 3,90 (c, 2H), 3,18 (c, 1H), 3,05 -

(S) 4-[(meTnnammHo)metnn]-6-(1- 2,90 (m, 1H), 2,32 (c, 3H), 2,10 - 1,95

mMeTunuymknonponun)-2-(6-{4-[(3¢)-
1,1,1-TpucptopneHTan-3-unj-4H-
1,2,4-Tpnason-3-unnupuanH-2-
un)-2,3-aurngpo-1H-nnppono[3,4-

clnnupuanH-1-oH

(m, 2H), 1,56 (¢, 3H), 1,29 - 1,22 (m,
2H), 0,90 - 0,78 (m, 5H).

abcontoTHas cTepeoxnMmmna Hem3pecTHa
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. AN
D\(\
/ N\ /j/\/
HN\

'"H SAMP (400 My, IMCO-ds) 5 9,08 (c,
1H), 8,65 (&, J=7,8 Ty, 1H), 8,12 (T,
J=8,0 Ty, 1H), 7,99 (a, J=7,5 'y, 1H),
7,57 (c, 1H), 6,13 - 6,00 (m, 1H), 5,30-

101 500, 1 5,14 (m, 2H), 3,91 (c, 2H), 3,27 - 3,11
SIS 2530 3. 200158 (0,29, 155
meTunymknonponun)-2-(6-{4-[(3¢)- ' ' 14 s ) v b )
1,1,1-TpudpTOpreHTaH-3-un}-4H- 3H), 1,29 - 1,22 (m, 2H), 0,91- 0,78 (m,
1,2,4-Tpuason-3-un}nupuamnH-2- 5H).
vn)-2,3-anrnapo-1H-nppono[3,4- abcontoTHasa CTEPEOXMMNS HEU3BECTHA
clnupuanH-1-oH
o AN
| / . 'H AMP (400 MI'y, AMCO-ds) 8 9,33
\ N/ENjY N (w.c., 2H), 9,07 (c, 1H), 8,64 (a4, J=7,9
/N / \ N\/ My, 1H), 8,13 (1, J=8,0 'y, 1H), 7,94 (&,
T 1 J=7,1Tuy, 1H), 6,93 (c, 1H), 5,25 - 5,05
152 HN\ 4353 (m, 3H), 4,35 - 4,17 (m, 2H), 3,17 (c,

(B)

6-(aMmeTnamMmHo)-4-
[(meTnamnHo)meTun]-2-(6-{4-
[(2R)-3-meTunbyTtaH-2-unj-4H-
1,2,4-Tpuason-3-mn}nupunamnH-2-
un)-2,3-aurngpo-1H-nnppono[3,4-

clnupuanH-1-oH

6H), 2,71 (T, J=5,4 'y, 3H), 2,17 (qd,
J=6,6, 15,3 'y, 1H), 1,58 (a, J=6,8 I'y,
3H), 0,98 (g, J=6,7 'y, 3H), 0,73 (a,
J=6,6 Ty, 3H).

abcontoTHas cTepeoxnMmmna n3apecTtHa
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i Jij\r” 'H AMP (400 MI'y, AIMCO-ds) 8 8,82 (c,
! N =N\ 1H), 8,63 (4, J=8,3 'y, 1H), 8,11 (T,
/ ) 1 7 J=7,8Ty, 1H), 7,96 (a, J=7,5 'y, 1H),
T /j/ 7,57 (c, 1H), 5,51 - 5,35 (m, 1H), 5,25
183 o o sas.2 | (©2H), 508 (we, 1H), 3,90 (c, 2H),
s 2. (B-{4-[(2)-1-rMAPOKCHBY TaH-2- 3,78 (w. 4., J=12,3 'y, 2H), 2,34 (c,
An]-4H-1 .2, 4-Tpuason-3- 3H), 2,08 — 1,92 (m, 2H), 1,56 (c, 3H),
AT MPAH-2-1)-4- 1,28 — 1,22 (m, 2H), 0,92 — 0,84 (m, 5H).
[(MeTunaMmHo)MeTUn]-6-(1- abCcontoTHas CTEPEOXMMS HEM3BECTHA*
METUNUMKNONPONu)-2,3-41rnapo-
1H-nuppono([3,4-clnnpnamnH-1-oH
Q | N 'H AMP (400 MI'y, AIMCO-d;) 8,83 —
N/[N;\KN\ 8,80 (m, 1H), 8,63 (4, J=8,3 'y, 1H),
/ \ \\N\/N 8,11 (1, J=7,9 Ty, 1H), 7,96 (4, J=7,3
— /j 'y, 1H), 7,57 (c, 1H), 5,49 — 5,42 (m,
184 "o 1H), 5,25 (¢, 2H), 5,07 (w. 4., J=6,3 'y,
"™\ 448,2 | 1H), 3,90 (c, 2H), 3,84 — 3,70 (M, 2H),
(S) 2-(6-{4-[(28)-1-ruapokcnbyTaH-2- 2,34 (c, 3H), 2,05 — 1,92 (m, 2H), 1,56
wnl]-4H-1,2,4-tpnason-3- (c, 3H), 1,28 — 1,22 (m, 2H), 0,92 — 0,84
WN}NUPUANH-2-1r)-4- (M, 5H).
[(MeTunamuHo)meTus]-6-(1- abConoTHas CTEPEOXVIMIS| HEU3BECTHA*
METUNUMKNONPonun)-2,3-41rnapo-
1H-nnppono[3,4-clnnpnanH-1-oH
"H AMP (400 My, IMCO-ds) 6 8,69 (a,
2 D\r J=8,3 'y, 1H), 8,40 (w.c., 3H), 8,16 (T,
N Z /N\N J=8,2 'y, 1H), 7,99 (a, J=7,5 'y, 1H),
Eg* /N - { 6,72 (c, 1H), 5,17 (c, 2H), 4,59 (kB.,
185 N_ J=7,0 Ty, 2H), 4,46 — 4,30 (m, 1H), 4,29
447,3 | _ 4,18 (m, 2H), 3,86 — 3,60 (M, 1H), 3,00
4-(ammnHomeTnn)-2-[6-(4,5-anatun- _ .
(AD) 4H-1,2,4-Tpmason-3-un)nMpuanH-2- ;K:’FJ_Z?) "t 20, 2,57 (w. an, J1.8
unj-6-[(2R)-2-MeTnnnuponnanHun- BT 1), 2,16 1,96 (w, SR, 1,77 -
e,
nuppono[3,4-clnnpnaunH-1-ox r;-l, 3|_(|T) Tt h 121 %6
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N NN
Eé" /_\ )/«/\

'H IMP (400 MI'y, IMCO-di) 5 8,69 (a,
J=8,5 Ty, 1H), 8,43 (w.c., 3H), 8,15 (7,
J=8,0 Ty, 1H), 7,99 (a, J=7,5 My, 1H),
6,72 (c, 1H), 5,15 (c, 2H), 4,54 — 4,48

186 (M, 2H), 4,40 — 4,33 (m, 1H), 4,24 — 4,16
4-(aMMHOMZNTMH)-Z-[6-(5-3TMH-4- 4613 | (m, 2H), 3,66 (w. A, J=8,5 'y, 1H), 3,45
(AD) | nponun-4H-1,2,4-tpnason-3- — 3,38 (m, 1H), 2,98 (ks., J=7,5 Ty, 2H),
AN MPUANH-2-ri]-6-[(2R)-2- 2,13 = 1,96 (m, 3H), 1,88 — 1,79 (m, 2H),
METURNMPONMANHUN-1-1n]-2, 3- 1,77 = 1,72 (m, 1H), 1,40 (1, J=7,4 Ty,
AnrMapo-1H-Mpponol3.4- 3H), 1,21 (4, J=6,0 My, 3H), 0,98 (T,
clnupuanH-1-oH J=7,4 Ty, 3H).
2 /O\r 'H AMP (400 MI'y, CDCls) 5 8,78 — 8,70
W NN (M, 1H), 7,99 — 7,91 (m, 1H), 7,91 — 7,82
/_\ Ef% (M, 1H), 7,71 (c, 1H), 5,57 (kBuH., J=9,0
187 " Mu, 1H), 5,19 (c, 2H), 3,99 (c, 2H), 2,73
"\ 444,2 | (c, 3H), 2,63 - 2,54 (m, 2H), 2,53 (c,
(AD) 2-[6-(4-yuknobyTnn-5-metnn-4H- 3H), 2,50 — 2,42 (m, 2H), 1,98 — 1,80 (m,
1,2,4-Tprason-3-un)nmpnanH-2- 2H), 1,61 (c, 3H), 1,40 — 1,32 (m, 2H),
unj-4-[(meTnnammHo)meTtun]-6-(1- 0,95 - 0,87 (m, 2H).
MeTUNUMKNOoNPonun)-2,3-41rnapo-
1H-nuppono[3,4-clnnpnamnH-1-oH
i /(j\( 'H AMP (400 Mry, CDCl) & 8,72 (a,
7 o N/>~ J=8,3 Ty, 1H), 7,93 (1, J=7,9 Iy, 1H),
_ [:r \< 7,83 (a, J=6,9 'y, 1H), 7,69 (c, 1H),
188 4300 | 551 (T, 4=y, TH), 5,14 (c, 2H), 4,09
D) 4-(aMvHoMeTNN)-2-[6-(4- (c, 2H), 2,71 (c, 3H), 2,62 — 2,39 (m,

yuknobytmnn-5-metnn-4H-1,2,4-
Tpunason-3-un)nmpnaunH-2-unl-6-(1-
METUNUMKNONPONU)-2,3-41rnapo-

1H-nupponol[3,4-clnnpnamnH-1-oH

4H), 1,95 — 1,79 (m, 2H), 1,61 (c, 3H),
1,38 — 1,33 (m, 2H), 0,92 — 0,87 (m, 2H).

*Ucnonb3oBaHne wunu 1 B CTPYKTYpe U & ANa CTEpeoXMMUW B HasBaHUW O3Hadvaer

NAEHTUMKALMIO XMparbHbIX LEHTPOB, KOTOpble ObiNK pasgeneHbl Ha 3HaHTMOMEpbI, HO

KOHKPETHbIN 3HaHTMOMEpP He Obin NAEHTUPULMPOBaAH; B CTPYKTYPE HapUCOBaH CMIOLUHOW UNnn

NYHKTUPHBIA KMWH, HO 3TO MOXET ObITb APYron SHaHaTUOMEP.
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Buonornyeckne aHanusbl U AaHHbIE

Buoxummnyeckum pepmeHTaTtBHbIN aHann3 HPK1

MHrmbnposanne depmenHta HPK1 umsamepsanu ¢ mcnonb3oBaHMEM aHanmsa chsura
MukpodpntonaHon noaswxkHocTn (MSA). Peakuynn nposoaunu B obbemax 50 mkn B 96-
NYHOYHbIX nnaHweTtax u cogepxann 0,5 HM nonHopasmepHoro pekombuHaHTHoro HPK1
yenoseka, 3 MkM cocdoakyentopHoro nentmga, SFAM-AKRRRLSSLRA-COOH (CPC
Scientific, Sunnyvale, CA), nccneayemoe coeauHeHue (11-403Hble 3-KpaTHble CEPUHbIE
passegeHus, 2% OMCO, B koHue) unu Tonbko AMCO, 0,002% Tween -20, 1 MM DTT 1 2,5 mM
MgCl, B8 50 MM MOPS (3-(N-mopconunHo)nponaHcynbgoHoBas kucnota), pH 7,8, 6ydep un
nHuymmposanu gobasneHnem 75 mkM AT® nocne 20-MUHYTHOWM NpeaBapuTENbHON NHKYyOaLuu.
Peakyun nposoaunu B TeveHme 60 muH npu 37 °C, octaHasnmsanu gobasneHvem 50 mkn
0,015 M EDTA, pH 8, u cteneHb peakymm (~ 15-20% koHBepcum 6e3 MHrmbuTopa) onpeaensanm
nocne anekTpodOpPETUYECKOro pasgeneHus pnyopecyeHTHO MEYEHOro NeNTUaHoro cyberpara
n docdopunuposaHHoro npoaykta Ha puaepe LabChip EZ Reader Il (PerkinElmer, Inc.,
Waltham, MA).

NHrmbnposanne HPK1 Takke nsmepsnu ¢ ncnonb3osaHnem crnocoba cnyopecueHymn,
ycuneHHon obpasosaHuem xenatos (CHEF) (1), ¢ wcnonb3oBaHMem nareHTOBAHHOMO
dnyopecuyeHTHoro nentugHoro cybcTpara, B KOTOPOM OCTaTOK LUCTEUHA ankunupyeTtcs
NPOV3BOAHBIM Ha OCHOBE Cyrb(MOHAMUAOOKCUHA C MOMyYEHUEM aMUHOKUCIIOTbI, Ha3blBaeMOoW
C-Sox (CSx). AHanus npoBoAUNN aHanorM4HO ONMCaHHOMY Bbiwe Ansa cnocoba MSA, Ho ¢
ucnonososaHmem 3 MKM Ac-[CSx]HSLPRFNR-ammnga nentugHoro cybectpata (Takke
nssectHoro kak AQT0178, npnobpeteHHoro B AssayQuant Technologies Inc., Hopkinton, MA) u
45 mkM AT®. HauanbHble CKOPOCTU peakuumn onpeaenanu no dpnyopecueHumm nentuaos (Aey =
360 HM, Ay = 500 HM) npy 30 °C B TeyeHne 15 MUHYT C MCNONb3OBAHMEM MNaHLWET-pugepa
Tecan M1000 (Tecan Group Ltd., Mannedorf, Zlrich, Switzerland). 3HauyeHUa KOHCTaHTbI
MHrMbupoBaHna (K;) paccumTbiBanu nytem noadopa HadanbHbIX CKOPOCTEM Ha OCHoBe %
koHBepcun (cnocob MSA) unu dpnyopecuerymm (cnocob CHEF) k ypasHeHntio MoppucoHa (2)
ANA KOHKYPEHTHOrO MHrMbMpoBaHMS C CUMbHbIM CBSA3bIBAHWEM C MUCMOMb30OBaHMeM cnocoba
HEINMMHENHOW PErpeccun n 3kCnepuMeHTanbHoro namepsanm ATO K, (29 mkM Ha ocHoOBaHUK
MSA wn 19 wmMKM Ha ocHoBaHunm CHEF, coorBeTcTtBeHHO). KuHeTnyeckne wu
Kpuctannorpapuyeckme UCCNeaoBaHMA nokasanu, 4to  uHrmbutopbl siBnisitotes  ATO-
KOHKYpeHTHbIMK. [MpotemH HPK1 6bin npousBeaeH BHYTPUM KOMMAHMM WM NpPeaBapUTENbHO
aKkTMBMpoBaH nytem ayrodochopunnpoBaHms depmenTa ¢ nomowbio MgAT®, kak onucaHo B

pasgene «[lonyyeHne pekomOUHaAHTHOro ayTodhocOpPUNNPOBaAHHOIO NONHOANMMHHOIO HPK1».
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AHanNn3 Ha OCHOBAHUU KINETOK

Phospho-SLP-76 (Ser376) oaHopoAHbIN pa3aeneHHblIi BO BpeMeHU

dnyopecueHTHbIn aHanu3 (HTRF)

Knetkn Jurkat BbiceBanu mns pacuyeta 90000 kneTtok/nyHky B 90 MKN cpeabl Ans pocta
RPMI1640, coaepxailen 10% FBS, n nHkybuposanu npu 37 °C ¢ 5% CO, B Te4yeHne Houn. Ha
cneaylwmi 4eHb COeAUHEHMS MOCTENEHHO pas3baBnsanu, HadumHas ¢ MakcMmanbHon fo3sbl 10
MM, ans nonyveHusa 11-TouyeyHon kpmBomn TpexkpatHoro pasbasnerHns B JMCO. CoeanHeHus
npomMexyTo4Ho pasbasnsanu 1:100 B nutatensHom cpeae nepeg passegeHnem 1:10 Ha kneTkax
4O KOHeyHou koHueHTpauyum ot 10 mkM go 0,1 HM B 0,1% AOMCO. lMocne 30-MMHYTHOW
npeaBapuTenbHON 06paboTkn COEAMHEHMSIMIN KNETKN CTUMYNMpoBanu ¢ ncnonb3osaHnem 200
MKr / mn komnnekca F(ab)2 aHtn-CD3 (knoH UCTH1) B TeueHue 15 muHyT npun 37 °C ¢ 5% CO..
Ctumynsuuio octaHaenusanu negsHoivm PBS n knetku cobupanu yeHTpudyruposaHmem nepea
nnsncom B Bydpepe ana nusmca Cisbio (Cisbio, Bedford, MA). JInsatel nepeHocunu Ha Genble
nnaHweTbl Hebonbloro obbema, cogepxawyme aHTurena aHtu-pocdo-SLP-76-kpuntara nnioc
aHTuTena aHTu-gocdo-SLP-76-d2 HTRF, un nHkyGrupoBann B TeYEHUE HOYM NPU KOMHAaTHOW
TemnepaType, 3alyMLeHHon OT CBeTa, cornacHo npotokony npoussoautena (Cisbio, Bedford,
MA). HTRF wnsmepsanun Ha Perkin Elmer Envision, n 3HadeHunsa I1Cs5, paccumtbiBanu nyTem
noabopa KPUBOW KOHLUEHTpaUMS-OTBET C  MWCMOMNb30OBaAHWEM YeTblpexnapameTpuyecKkoro

HENVHENHOro PEerpecCMOHHOro aHanmaa.

[aHHble B1ONOrMYecKkon akTMBHOCTU AN BblOpaHHbIX COEAUHEHUA B aHanmusax casura
noasmwkHoctn HPK1 1 aHanusax romoreHHown chnyopecueHUnn ¢ BPEMEHHbIM pasgeneHnem
(HTRF) Phospho-SLP-76 (Ser376) npeacTasneHsl B Tabnuue 2 B Buge 1Csy (MkM).

Tabnuua 2.
HPKA1 KonuuectBo | SLP76 AHanu3_ICs; | KonunuectBo
Mpumep # PepMeHTaTUBHbIN NPOroHoB (MKM) MPOroHoB
aHanu3_Ki (mkM) (“n”) (“n”)
1 0,00015 6 0,112 11
2 0,00028 3 0,086 5
3 0,00077 1 - -
4 0,00039 3 0,106 4
S 0,00039 1 0,186 2
6 0,00013 1 0,039 3
! 0,00146 1 0,73 2
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0,00025 1 0,089 3
9 0,00027 2 0,088 3
10 0,00026 2 0,0976 2
1 0,00009 3 0,159 3
12 0,0002 2 0,155 3
13 <0,00008 5 0,085 4
14 0,00017 2 0,102 3
15 <0,00007 2 0,134 3
16 0,00056 2 0,358 2
17 <0,00005 7 0,07 5
18 <0,00005 3 0,101 3
19 0,0069 2 >10 1
20 0,0028 2 0,158 4
21 0,00062 2 0,245 3
22 0,0004 1 0,105 2
23 0,14 1 ) J
24 0,00072 2 0,488 1
25 0,001 1 J J
26 0,0009 2 0,439 4
27 0,00019 1 ) -
28 0,00041 4 0,119 5
29 0,0032 2 0,396 3
30 0,0021 3 0,573 1
31 0,00066 1 } -
32 0,00034 2 0,21 3
33 0,00028 2 0,134 2
34 0,00132 1 0,379 2
35 0,00012 1 0,183 3
36 0,0051 1 111 2
3 0,0015 1 0,487 2
38 0,00038 2 0,147 5
39 0,0018 2 0,672 1
40 0,00081 3 0,137 2
41 0,0046 1 0,315 1
42 0,00033 2 0,192 1
43 0,00192 3 0,561 1
44 0,0004 1 0,244 1
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45

0,00017 1 0,173 5
46 0,00014 1 0,094 4
47 0,0071 1 1,52 2
48 0,00014 1 0,094 4
49 0,00146 1 0,73 2
S0 0,00014 1 0,094 4
51 0,0071 1 152 2
52 0,0899 1 : i
53 0,00061 3 0,489 1

J[laHHble B1MONOrn4yecKor akTUBHOCTU B aHanm3ax casura noasmxHocT HPK1 m

aHanusax romoreHHon nyopecueHun ¢ BpeMeHHbIM pasgenerHmem (HTRF) Phospho-SLP-76

(Ser376) npeacrasneHsbl B Tabnuuye 3 gna npumepos 55-68.

Tabnuua 3
HPK1 KonuuecteBo | SLP76 AHanu3_ICs; | KonunuectBo
Mpumep # PepMeHTaTUBHLI MPOroHoB (MKM) MPOroHoB
aHanu3_Ki (Minkm) (“n”) (“n”)

55 <0,00006 2 0,034 3

56 0,00034 1 0,139 3

57 0,00021 2 0,074 4

58 0,00016 1 0,103 1

59 0,00019 1 0,059 2

60 0,00017 2 0,070 2

61 0,00018 2 0,088 4

62 0,00009 1 0,042 2

63 <0,00009 2 0,087 4

64 <0,00017 10 0,091 11

65 0,00035 1 0,114

66 0,00052 1 0,108

67 0,00129 1 ND NA

68 <0,00007 3 0,05 2

B Tabnuyax 3 - 5, ND obo3sHavaeT «He onpegenanu», ¢ NA (He npyumeHnmo) B ctonbue ang

konn4yecrtea NnpPoroHoB.

[aHHblie B1oNornyecKon akTMBHOCTU B aHanmsax casura noasmxkHocT HPK1 n

aHanusax roMmoreHHou prnyopecueHunn ¢ BpeMeHHbIM pasgenerdmem (HTRF) Phospho-SLP-76

(Ser376) npeacrasneHsbl B Tabnuue 4 ona npumepos B Tabnuuye 1A.
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Tabnuua 4

HPK1 KonuuectBo | SLP76 AHanu3_ICs | KonunuectBo
Mpumep # PepMeHTaTUBHbLIN MpPOroHoB (MKM) MPOroHoB
aHanu3_Ki (MKm) (“n”) (“n”)
69 0,00053 1 0,248 3
70 0,00016 1 0,062 2
71 0,00018 2 0,040 4
72 0,00448 1 1,02 2
73 0,00022 1 0,061 3
74 0,00006 1 0,077 2
75 0,00052 1 0,118 2
76 0,00064 1 0,583 1
77 0,00068 1 ND NA
78 0,00073 1 0,307 1
79 <0,00005 1 0,048 2
80 0,00016 1 0,184 2
81 0,00058 1 0,406 1
82 0,00012 1 0,095 2
83 0,0352 1 6,64 1
84 0,00014 1 0,138 2
85 0,00111 1 0,345 2
86 0,00304 1 0,652 2
87 0,00144 1 0,299 2
88 0,00252 1 2,682 2
89 <0,00008 3 0,054 3
90 0,00146 1 0,694 1
91 0,00033 1 0,257 2
92 0,00043 1 0,226 2
93 0,00042 1 0,713 1
94 0,00034 1 0,280 1
95 0,00051 1 0,168 1
96 0,00040 1 0,142 1
97 0,00034 1 0,186 2
98 0,00096 1 0,514 1
99 0,00083 1 ND NA
100 <0,00005 1 0,034 3
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101 0,00094 1 0,217 1
102 0,00029 1 0,074 2
103 0,00115 1 0,199 1
104 0,00013 2 0,051 1
105 0,00021 1 0,064 3
106 0,00026 2 0,083 2
107 0,00004 1 0,022 2
108 0,00370 1 0,583 1
109 0,00006 1 0,012 1
110 0,00032 1 0,086 2
111 0,00101 1 0,147 1
112 0,00149 1 0,431 1
113 0,00022 2 0,083 1
114 0,00012 2 0,037 2
115 <0,00009 3 0,021 2
116 0,00104 2 0,381 1
117 0,00046 1 0,089 2
118 0,00089 1 0,149 1
119 0,00052 1 0,104 2
120 <0,00009 2 0,056 1
121 0,00009 1 0,062 3
122 0,00041 1 0,070 1
123 0,00103 1 0,273 1
124 0,00150 1 0,375 1
125 0,00010 2 0,050 2
126 0,00080 1 0,114 2
127 0,00152 2 0,435 1
128 0,00063 1 0,874 1
129 0,00031 1 0,093 1
130 0,00078 1 0,201 1
131 0,00011 1 0,057 2
132 0,00020 1 0,067 1
133 0,00028 2 0,232 1
134 0,00047 1 0,053 2
135 0,00080 1 >10 1
136 0,00073 2 0,106 1
137 0,00028 1 0,076 2
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138 0,00009 1 >10 1
139 0,00046 1 0,266 1
140 0,00207 1 0,464 1
14 0,00074 1 0,122 2
142 0,00052 1 0,239 1
143 0,00009 1 0,028 3
144 <0,00005 1 0,015 3
145 0,00047 1 0,061 2
146 0,00091 1 0,106 2

[aHHble OMOMOrMyeckon akTUBHOCTM B aHanuaax casura noaswkHocTn HPK1 n
aHanusax ogHopofHon cnyopecueHuun pasgeneHHon no spemenn (HTRF) Phospho-SLP-76

(Ser376) npuseaeHbl B Tabnuue 5 ana npumepos B Tabnuye 1B.

Tabnuua 5
HPK1 KonuuecrBo | SLP76 AHanun3_IC;, | KonuuectBo
Mpumep # PepMeHTaTUBHbIN MPOroHoB (MKM) NPOroHoB
aHanu3_Ki (Mkm) (“n”) (“n”)
150 0,00006 1 0,033 1
151 0,0001 1 0,014 1
152 0,00012 1 0,046 1
153 0,00014 1 0,065 1
154 0,00015 1 0,151 1
155 0,00016 1 0,055 1
156 0,00019 1 0,104 1
157 0,00023 1 0,085 1
158 0,00038 1 0,083 1
159 0,00045 1 0,112 1
160 0,00048 1 0,272 1
161 0,00068 1 0,217 1
162 0,00076 1 0,136 1
163 0,00088 1 0,196 1
164 0,0001 1 0,065 2
165 0,00028 1 0,114 2
166 0,0005 1 0,104 1
167 0,0007 1 0,391 1
168 0,00076 1 0,3 1
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169 0,00095 1 0,179 1
170 0,00036 1 0,264 1
171 0,00034 1 0,18 1
172 0,00055 1 0,085 2
173 0,00006 1 0,043 1
174 0,00037 1 0,207 1
175 0,00094 1 0,185 1
176 0,00022 2 0,64 1
177 0,00026 1 0,152 1
178 0,00017 2 ND NA
179 0,00047 2 ND NA
180 0,02509 1 ND NA
181 0,00013 1 ND NA
182 0,00037 1 ND NA
183 0,00035 1 ND NA
184 0,00115 1 ND NA
185 0,00079 1 0,136 2
186 0,00191 2 ND NA
187 0,026 1 ND NA
188 0,041 1 ND NA

Bce nybnukauum n 3asiBKM Ha nNaTeHTbl, LMTMPYEMble B OMUCaHWKU, MNOMHOCTbLIO
BKMIOYEHbI B HacCTOSALMA JOKYMEHT MNOCPEeACTBOM CCbIKW. [Ns crneyuanuctoB B LaHHOW
obnactm TexHukn OyaeT OYEBMAHO, YTO B HEro MOryT ObiTb BHECEHbl OMPeAEneHHble

N3MEeHeHNss N moaudurkaumm 6e3 OTKMOHEHWS OT CYLHOCTM unu obbema npunaraemom

hopmynbl N306peTeHUs.
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OOPMVYJIA USOBPETEHUA

L. Coenunenue popmyas 1
1a
R O
R1
= / N\
N X—(R5),
N
\ N
R3 l R*

WM ero (hapMarieBTUUCCKH TIPHEMIICMAs COJTb, B KOTOPOM:

R' BEIGHPAIOT B3 IPYIIIBI, KOTOPASI COCTOMT M3 BOAOpoa, ramoreHa, (C;-Ce)amkmia, ragores(C,-
C)ankmma, (C;-Ce)amxokcu, ramores(C;-Celamxokcr, -N(R®)(R'), u (Cs-Co)uKI0aIKmaa, mpu 3TOM
ykazannbiii  (Ci-Cy)ankun, ramoreH(C-Colankmn, u  (Csi-Co)uukmoankuia SBASETCS HEOOA3aTCIBHO
3aMCINEHHBIA OT OJHOTO MO TPEX 3aMCCTUTEIIAMH, BHIOPAHHBIMH W3 TPYIIIB, KOTOpPas COCTOUT W3
rajoreHa, ruapokcu, ruano, (C-Cq)ankuna u (C,-Cq)ankokeu;

R® i R kaskapIii HE3ABHCHUMO SIBISCTCS BHIOPAHHBIM H3 TPYIIIBI, KOTOPAS COCTOMT M3 BOAOPOJA H
(C,-Co)amkmna, mpu 3toMm ykazaHHbl (C,-Cg)ankun sBasercs HEOOsA3aTeNnbHO 3aMeuieHHbIH oT 1 10 3
3aMECTUTE/IMU, BRIOPAHHBIMUA W3 TPYIIbBI, KoTopas coctouT u3 raigoreHa, (C;-Cs)alkokcH, IIUAHO, H
rugpokcH, wii R® u R’ BMecTe B3sThIE ¢ a30TOM, K KOTOPOMY OHH TIPHCOSIMHEHSI, 06pasyoT (0T 4- 10 8-
YICHHBIH)CTCPOLMKIOANKII, KOTOPBIH SBISCTCS HEOOS3aTCIBHO 3aMCIICHHBIM OT OJHOTO 10 TPEX
3aMCCTHUTCIIIMH, BHIOPAHHBIMH U3 TPYIIIbI, KoTopas coctouT u3 rajorcHa, (C,-Ce)ankuna, ramoreH(C;-
Co)ankmna, (Ci-Colankokcen, u ramoreH(C,-C¢)ankokcu, mpu 3tom ykasauueidi (C-Ce)amkun, wu
ramoreH(C,-Ce)ankuia SBISCTCS HEOOA3aTCIBHO 3aMCIICHHBIH OT OJHOTO J0 TPEX 3aMECTHTCIIIMHU,
BBIOPAHHBIMH W3 TPYIIBI, KOTOpPAs COCTOMT W3 rajoreHa, ruapokcw, muaHo, (C,-Ce)amxuma u (C,-
Cs)ankokcu;,

R'® BHIGHPAIOT U3 TPYIIIIEL, KOTOPAS COCTOMT H3 BOAOPO/IA M FAIOTCHA;

R’ mpe acraBsieT CoGoii:

i) -(CH,).N(R*(R’), B x0TOpOif m mpeacTasisieT coBoil eI0e UHCI0, BriOpantoe u3 0,

1, 2 uam 3, u R® u R’ kax/aplii HE3aBHCHMO SBISETCS BBIOPAHHBIM M3 TPYIIIBL, KOTOPAS COCTOMT

u3 Bogopoaa u (C-Ce)amkuna, npu s1om yrazanHbiid (Cy-Cy)ankun SBISCTCS HEOOSM3aTCTBHO

3amMemeHHb or 1 10 3 3aMecTHTCIsIMM, BBIOPAHHBIMH M3 TPYIIIBI, KOTOpas COCTOWT W3

ranorena, (C;-Cg)anmkokcy, mmaso, u rugpokcn, mwin R® u R’ Bmecte B3steie ¢ asortoM, K

KOTOPOMY OHHM IPHUCOCAWHEHBI, 00pa3vioT (0T 4- 10 6-4ICHHBIH)IeTCPOLMKIOATKHI, KOTOPBIA

SBIISICTCS. HEOOS3aTCIBHO 3aMEIICHHBIM OT OJHOTO J0 TPEX 3aMCCTHTC/IIMH, BHIOPAHHBIMH K3

TPYHIbI, KOTOpasi cOCTOUT u3 rajoreHa, ruapokcH, (C;-Cq)amkmia, ranoren(C,;-Cq)ankmia, (C,-

Co)amkokcu, u raioreH(C,-Cq)anmkoken, npu srom ykazaHHbH (C,-C¢)amkun u ramoren(C;-
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Co)ankuia SBISICTCS HEOOS3aTCIBHO 3AMCIICHHBIH OT OZHOTO [0 TPEX 3aMCCTHTC/ISIMH,
BBIOPaHHBIMY M3 TPYIIIBI, KOTOPas COCTOUT U3 rajgoreHa, ruapoxc, muaHo U (C;-Ce)amaxoken;

i1) (C-Co)ankun, mpu stom ykazaHHbild (C;-Ce)ankum SBISETCS HEOOS3aTCIIBHO
3aMenieHHbI OT 1 10 3 3amecTuTensiMu, BBHIOPAHHBIMH H3 TPYIIIBL, KOTOPas COCTOUT W3
ranorena, (C;-Cgamxoxcn, -N(R®)(R”), mmawo, u rumpoxcu, mpu stom R® m R’ xaxsrii

HE3aBUCHMO SIBJISIETCS BBIOPAHHBIM M3 IPYIIBI, KOTOpas cocrout u3 Bogopoaa u (C,-Celankuna;

WM

1i1) (OT 4- 10 6-YICHHBIN)rETEPOLIMKIOATKII, PH 3TOM YKA3aHHBIH I'CTCPOLIMKIOATKU

SBIISICTCSA HEOO3aTEIBHO 3aMEIIEHHBI OT OJHOTO 0 TPEX 3aMCCTHUTCIIIMH, BHIOPAHHBIMH M3

IPYMIBI, KOTOpass COCTOMT u3 rajmoreHa, ruapokcu, mmano, (C,-Ce)ankmma, ramgoren(C-

Co)ankmna, (C;-Co)amkoken, u ramporeH(C-Cq)ankokcu, npu stom ykazauubiii (C-Ce)amkun u

ramoreH(C,-Co)ankun ~ ABASICTCS  HEOOS3aTCIPHO  3AMCIICHHBIH OT  OJHOTO 10  TPEX

3aMCCTHUTCIIIMH, BbI6paHHbIMI/I U3 IrpynIibl, KOTOpPasa COCTOUT U3 rajJOorcHa, riaApoKCHU, MUaHO U

(C1-Cs)anxoxcwu;

R’ BHIGHPAIOT M3 TPYIIBI, KOTOPAsi COCTOMT M3 BOgopoaa, rajorcHa, ruapokc, (C-Ce)ankmia,
ranoreH(C,-Cs)ankuna, (C,-Cg)ankoxcu u ramore(C,-Cs)aakoxcu;

X mpeacTaBiisieT COO0M yriaepoa WiIH a30T;

R' mpeacraBaser coboit (ot 4- g0 6-uneHHsni)reTepommkaoankua wan (ot 5- go  10-
YJICHHBIN)I€TEPOAPHI, TIPU STOM YKa3aHHBIN (OT 4- A0 6-4ICHHBIN)reTeporuKiIoankmt u (ot 5- go 10-
YJICHHBIN)€TEPOAPHIT SIBISICTCS HEOOA3aTeIPHO 3aMEIICHHBIMU OT 1 10 3 3aMECTUTEIISIMU, BEIOPAHHBIMHU
M3 TPYIIIBL, KOTOPAs COCTOMT M3 rajoreHa, mmano, okco, rumpokcw, -N(R'’)R"), (C,-Ce)amxua,
rasoreH(C,-Co)ankmna, (C,-Cs)ankoken, ramoreH(C,-Ce)ankoxcu, u -(CH,)(Cs-Co)unknoankuna, npu
atom ykazaHHbIH (Ci-Cg)amkun u ramoreH(C,-Ce)aakun SBISICTCS HCOOSM3ATCIBHO 3aMCINCHHBIH OT
OJHOTO IO TPEX 3aMCCTHUTCIIIMH, BHIOPAHHBIMU M3 TPYIIIBI, KOTOPAs COCTOUT W3 TajloOrcHa, THIPOKCH,
uaHo, U (C,-Cs)aIKoKCH, U PU 3TOM N MPEACTABIICT COOO0H 1eoe Yyucio, BeiopanHoe u3 0, 1, wu 2; u
me R u R xaxprit He3aBHCHMO SIBIICTCS BHIOPAHHBIM M3 TPYIIIBI, KOTOPAs COCTOMT H3 BOJIOPOAA U
(C,-Co)amkmna, mpu 3tom ykazauusii (C,-Ce)ankun sBiasercs HeoOs3aTeIbHO 3aMenieHHbIH oT 1 10 3
3aMCCTHUTCIISIMH, BI)I6paHHbIMI/I U3 Ipynnsl, KOTOPasd COCTOUT U3 rajiIoOrCHa U rUAPOKCH,

R’ sBIsieTCs BHIGPAHHBIM U3 TPYIIIBI, KOTOPAsi COCTOUT U3 BOJIOPOAA, rajoresa, rumpokcH, (C;-
Cs)anxuna, ramorer(C,-Ce)ankuna, (C,-Cg)ankoxkcn, u ramoreH(C,-Cg)ankoxcu; u

a OPESACTaBISCT COOOM IEeoe 4ucao, BeiOpanHoe u3 0 wiu 1, mpu yciaoBum, 4to, Koraa X

npeAcTaBisgeT codoii a30t, a mpeacTassaeT codoi 0.

2. CoeauHeHHMe mo MyHKTY 1, mam ero (apMaLEBTHUECKHM MPHEMIEMAs COMb, MpH 3ToM R'
~ 6 7 6 7 9]

mpeacrasister codoir -N(R”)(R'), u R” u R’ kaxapiii HE3aBUCHUMO SIBASCTCS BBIOPAHHBIM K3 TPYIIIBL,

kotopast coctout u3 Bogopoga u (C;-Ce)amkmiaa, mpu stom ykazauHbid (C-Ce)ankunm sBaseTcs

HEOO3aTENBHO 3aMEEHHBIN OT |1 10 3 aToMaMu rajoreHa.

3. CoeIMHEHHE TIO MYHKTY 2, MIH €ro (apManeBTHUECKH MpUemMieMas comb, mpu 3tom R® u R’

KaXKABIH IPEACTABISIET COOOH METHUIL.
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4. CoeMHEHHE TO MYHKTY 2, MIM €ro (apMaueBTHUECKH MpUeMieMas comb, mpu 3tom R® u R’

KaXKABIH PEACTABISICT COOOH STHUIL.

5. CoeMHEHHUE TI0 MYHKTY 2, WIH ero (papMALEBTUUECKU TIPHEMIEMAst COJTb, B KOTOPOit oauH u3 R°

, . . N
u R’ mpeacrasnsger codoit BOAOPOA, a APYTroH MpeACTaBIACT COOOW METHUIL.

6. CoeaHHEHHE [0 MYHKTY 2, HIH €r0 (apMaleBTHUECKH IPUEMIEMAst COTb, B KOTOPOii ouH u3 R°®

7 ~ v o
u R’ mpeacrasnser codol METHII, U APYTOi MPEeACTABIACT COOOM FTHIL.

7. CoeauueHre mo myHKTY 1, mam ero (apMaLEBTHUCCKHM MpHEMICMas COmb, TIpH >ToM R'
mpeacraBisier codoii (C,-Cg)ankun, BBIOpPAHHBIM W3 TPYIIIBI, KOTOPas COCTOMT W3 METW/A, JTHIIA,

MPOITHJIA, U3OTIPOITHIA, OYTHIIA U TPET-OYTHIIA.

8. Coeauuenue mo myHKTY 1, mam ero (apMALEBTHUCCKM MpHEMIEMas COMb, MpH 3ToM R'

MpeACTaBisieT cOO0 BOXOPOA.

9. CoeauHenue mo myHKTY 1, mam ero (apMaLEBTHUECKHM MpHEMIEMAs COMb, TMpH 3ToM R'
npeacrasmsiet coboit -N(R°)(R"), u R® u R’ BMecTe B3ThIC ¢ a30TOM, K KOTOPOMY OHH TIPHCOCIHHCHBL,
00pa3yroT (0T 4- 10 8-WICHHBIN)TETCPOLIUKIOANKII, KOTOPBIH SBISICTCS HEOOA3aTCIBHO 3aMEIICHHBIM OT
OJHOTO A0 TPEX 3aMECTUTCISIMH, BBHIOPAHHBIMH W3 TPYINBL, KOTOpas COCTOMT u3 ranoreHa, (Ci-

Cs)anxuna, ramorer(C,-Ce)ankuna, (C,-Cy)ankoxcn u ranoreH(C,-Ce)ankokcH.

10. CoeauHeHMe MO MyHKTY 9, Maum ero (apMaLEBTHUECCKHM MPUEMIEMas COmb, TMpH 3ToM R'
MpeacTaBisieT coOoi (0T 4- m0 8-wWICHHBIH)rETCPOLMKIOATKII, BBIOPAHHBIA W3 TPYIIbBI, KOTOpPAs
COCTOMT W3 Q3CTHAWHWIA, MHPONHAWHWIA, U a3abunukino[2,2,1|rentuna, mpu 3TOM a3CTHAMHHIL,
MHPOIUANHII, U a3a0UIuKIo[2,2, ] |rentus SBIsSIOTCs HeOoOA3aTEIbHO 3aMELICHHBIMU OT OZHOTO 10 TPEX
3aMECTHUTEIISIMH, BRIOPAHHBIMH W3 TPYHIBI, KoTopas coctouT u3 ranoreHa, (C,-Ce)ankmia, ranoren(C,-

Co)ankmna, (C,-Cg)ankokcu u ramoreH(C,-Cg)aakokcu.

1. Coeauuenre no myEkty 10, mmm ero (papMAUECBTHUECKH MPHEMICMAs COTb, MpH >ToM R'
MPCACTABISICT COOOH a3cTUAMHIII, HCOOS3aTCNBHO 3aMCIICHHBIH OT OJHOTO A0 TPEX 3aMCECTHUTCILIMHU,
BBIOpaHHBIMU H3 TPYIIIbL, KoTOpas cocrour u3 ramoreHa, (C,-Cyankuna, ramoren(C,-Cq)ankuna, (C,-

Cs)anxoxcu u rajgoreH(C,-Cy)ankokcH.

12. Coeauuenne no myrkty 10, umm ero (apMALEBTHUECKH MPHEMIEMAs COTb, MpH >ToM R'
MPEACTABIICT COOOH MUPOIHINHIII, HEOOI3aTECIBHO 3aMEIICHHBIH OT OJHOTO A0 TPEX 3aMECTHTEILSIMH,
BBIOpaHHBIMU U3 TPYIIIGL, KoTOpas cocrout u3 ramoreHa, (C,-Cyankuna, ramoren(C,-Cq)ankuna, (C,-

Cs)anxoxcu, u ranoreH(C,;-Cy)ankokcy.

13. CoeauHeHMe Mo MyHKTY 1, mam ero (apMaLEBTHUECKHM MpUEMIEMAs COMb, TMpH 3ToM R'
mpeactaBiusier cobort  (C3-Co)uukmoankun, npu 31oM  ykazaHHbIH  (C3-Co)IUKIOAIKUT  SIBASCTCS
HEOOS3aTeIbHO 3aMEINCHHBIH OT OJHOTO OO0 TPEX 3aMECTUTCISIMHM, BHIOPAHHBIMH W3 TPYIIIBI, KOTOPAs

cocrout u3 rasoreHa, ruapokcy, (C,-Ceankuna u (C,-Cg)amkokcu.
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14. Coeaunenue mo nyHKTy 13, uiau ero ¢papManeBTHICCKH IPUEMIEMAas COJTb, IPH 3TOM YKa3aHHBIN

(C5-Co)UMKTOATKHT PEACTABISICT COOOM LIUKIOMPOIIHIL.

15. Coeaunenue no moboMy OJHOMY U3 MPEIAIICCTBYIOIIUX IMYHKTOB, WM €ro (apManeBTHICCKU
npueMIeMasi coib, TpH 3ToM R’ mpeacrasmsier coboit -(CH,)N(R*)(R”), m npeacrapmser coboit 1, u

oaun u3 R® u R’ pecrasser coGoit BOIOPO, M APYroil MPeICTABIACT COOOH METHIL.

16. CoenuHeHne 1o m00OMy OJZHOMY M3 IMyHKTOB 1-14, mnm ero dapmaneBTHIecKH MpUeMIeMast
comp, mpu sroM R* mpeacrasmsier co6oit -(CH,)N(R*)(R’), m npexcrasmser coboit 1, u R® u R’ o6a

MPEACTABISIIOT COO0H BOAOPOL.

17. CoeauneHue mo m00OMY OJHOMY U3 MYHKTOB 1-14, wmm ero ¢apManeBTHUCCKH MpHEMIIEMast
comb, mpu 3toM R” mpeacrasisier co60ii (OT 4- 10 6-4ICHHBIN) I TEPOLMKIOANKI, H TETCPOLHMKIOATKIT

MPEACTABISICT COOOM a3CTHIUHUI,

18. CoeauneHue no moOOMY OJHOMY W3 MPEALICCTBYIOIINX MYHKTOB, WM €ro (apMareBTHUCCKU

3 o
mpueMiIeMast conb, mpu 3toM R’ npeacrasmnser codoli Boropoa.

19. CoeaunneHue Mo MOOOMY OJZHOMY M3 HPEALICCTBYIOLINX MYHKTOB, WIH €ro (apManeBTHICCKU
npueMIeMas coib, mpu 3toM R’ mpeacTaBmser co6oit (0T 5- 10 6-uIeHHBIIH)reTePOAPHI, HEOOI3ATETbHO
3aMCIEHHBIN OT 1 10 3 3aMECTUTEIIIME, BEIOPAHHBIMH M3 TPYIITBI, KOTOPas COCTOUT M3 TAJIOTCHA, IHAHO,
rugpokcr, -N(R')(R'), (C-Ce)ankuma, ramores(C,-Co)ankuma, (C,-Co)amxokcu, ramores(C-
Co)amkokcu, u -(CH,)n(Cs-Co)unkmoankuia, pyu 3TOM N MPESACTABICT COOOH IIEJI0€ YHCIIO0, BRIOPAHHOS
u3 0, 1, wmm 2; u opu >tom R' u R kaskaplit HE3aBUCHMO SIBISETCS BEIOPAHHBIM M3 TPYIIIBI, KOTOPAs
cocrout u3 Bogoponaa u (C,-Ce)ankuna, nmpu 3tom ykazasHHbIN (C,-Ce)ankun sSBasieTCs HEOOS3aTSIBHO
3aMCICHHBIH OT 1 10 3 3aMeCTHTEIIMHU, BHIOPAHHBIMH W3 TPYIIIBI, KOTOPAs COCTOMT M3 TaJIOrCHA W

THUAPOKCH.

20. CoeauneHue 1o nyHKTY 19, win ero papManeBTHUICCKH IPUEMIICMAst COJTb, PH 3ToM (OT 5- 10

6-4ICHHBIH ) reTepoapuiI MPeaACTaBsieT coboi 1, 2, 3-tpuazommi, 1, 2, 4-TpHa30auT WK THPA30IIHIL.

21. CoeauneHue mo m00OMY OJHOMY U3 MYyHKTOB 1-18, mim ero ¢apManeBTHUCCKH MpHEeMIIEMast
comp, mpu s1oM R* mpeacraBmser coGoit (0T 4- 10 6-WICHHBIH)IETCPOIMKIOANKIIL, HEOOS3aTCIBHO
3aMeICHHBIH OT 1 70 3 3aMeCTUTE/IMHU, BRIOPAHHBIMU U3 TPYIINbL, KOTOPAst COCTOUT U3 TAJIOrCHA, I[HAHO,
oxco, ruapoker, -N(R')(R"), (C;-Cg)ankmma, ramoren(C;-Cg)ankmma, (C;-Cg)anxoxcn, ramoren(C,-
Ce)ankokcu, u -(CH,),(C;s-Co)uuknoankunia, rae n opeacTasaseT co0o ueoe uncio, seiopanHoe us 0, 1,
vmm 2; 1 pu >toM R' m R kaskpiit He3aBHCHMO SIBISIETCS BHIGPAHHBIM U3 TPYIIIEL, KOTOPAs COCTOHT U3
Boaopoaa u (C,-Ce)ankuna, npu 3rom yirazanHbii (Ci-Ce)amku siBISCTCS HEOOSI3aTCIPHO 3aMCIIICHHBIH

ot 1 10 3 3amecturensiMu, BBIOPAHHBIMHU U3 TPYIIIBL, KOTOPAs COCTOUT U3 TaJIOr¢HA U THAPOKCH.

22. Coeaunenue no myHKTY 21, mu ero gapmaneBTHUECKH PUEMIIEMAs COb, B KOTOPOH (0T 4- 10
6-4ICHHBIH)TETCPOLUKIIOATKII  MPEACTABIICT COOOM OKCA30IMIUHUI HEOOA3aTCIBHO 3aMEIICHHBIH

OKCO3aMCCTUTCIICM.

231



23. CoeauneHue no mobOMy OJHOMY W3 MPEIAIICCTBYIOIIMX MYHKTOB, WM €ro (apMareBTHUCCKU

MpHeMIIEMas COJb, B KOTOPOH X mpeAcTaBiseT cobo a3oT, u a npeacTasisiet coboi 0.

24. CoeauneHne mno moOOOMY OAZHOMY U3 NPEAIICCTBYIOIIMX IMYHKTOB 1-22, wmm  ero
(dapMaleBTHUECKH TIpHEMIIEMasl COlb, B KOTOPOH X MpEeACTaBIIeT COOOH Yyriaepoa, a MpeacTaBIseT

coboit 1, 1 R’ npeactapisieT coboii BOAOPO HITH FaOTeH.

25. CoeauHeHue Mo MyHKTY 24, uau ero (hapMAUEBTHUCCKH MPHEMIEMas COTb, Tpu 3ToM R’

MPEACTABISICT COOOM rajIOreH, a TajJoreH MPeACTABIACT COO0MH (BTOP.

26. Coeaunenue popmynsr 11

R1
7
—d N\

N\ N—

R2 Il \

ri12-N

wiH ero (hapMarCBTUUCCKU TIPHEMIICMAs COJTb, B KOTOPOM:

R' BEIGHPAIOT B3 TPYIIIBI, KOTOPAS COCTOMT M3 BOAOpPoa, ramoreHa, (C;-Co)amkmia, ragores(C,-
Co)anxuma, (C,-Cg)anxoxen, ramores(C,-Co)amxoxen, -N(RH(R') u (C3-Co)UHKI0ATKHTA, TPH TOM
ykazaHHbIH  (C3-Co)IUKIOANKUT ~ SBISETCS  HEOOSA3aTENbHO 3aMELICHHBIH OT OJHOTO J0 TpexX
3aMCCTHUTCIIIMH, BHIOPAHHBIMH M3 TPYIIIBI, KOTOpas coctout u3 rajgoreHa, ruapokcu, (C,-Ce)amkmna u
(C1-Co)ankoxcu;

R®" R kasK1plii HE3aBUCHMO SBISETCS BRIOPAHHBIM M3 IPYIIIBI, KOTOPAsi COCTOMT U3 BOAOPOAA 1
(C1-Co)amkuna, mpu 3toMm ykaszauubii (C,-Ce)anakun sBasercs HeoOs3aTeIbHO 3aMenIeHHbIH oT 1 10 3
3aMCCTHUTCIISIMHU, Bbl6paHHbIMI/I U3 rpynomnsl, KOTOpasd COCTOUT U3 rajorcHa U ruapOKCH, WA R6 nu R7
BMECTC B3ATHIC C a30TOM, K KOTOPOMY OHHM NPUCOCAWHCHBI, oOpasytor (ot 4- mo 8-
YJICHHBIN)TCTCPOIMKIOANKHII, KOTOPHIH ABIACTCS HEOOA3aTCIBHO 3aMEIICHHBIM OT OJHOTO 10 TPEX
3aMECTUTEIISIMU, BBIOPAHHBIMH U3 Tpymmbl, Kotopast cocrout u3 rajorena, (Ci-Cy)ankuna, ramores(C,-
Co)anxuna, (C,-Cg)ankokcu u ramoren(C,-Ce)ankokcu;,

R’ mpe acraBisieT coGoii:

i) -(CH,).N(R*(R’), B x0oTOpOif m mpeacTasisieT coboil eI0¢ UHC0, BriGpantoe u3 0,

1, 2, umm 3, u R® u R’ kax/ap1ii HE3aBHCHMO SBISETCS BHIOPAHHBIM M3 IPYIIIBL, KOTOPAS COCTOUT

n3 Bogopoga u (Ci-Ce)amkuna, npu >1oMm yraszanHbiid (Cy-Cy)ankun SBISCTCS HEOOSM3aTCIBHO

3aMEIeHHbIH oT 1 10 3 3aMecTHTEeIMH, BBIOPAHHBIMH U3 TPYIIIBI, KOTOPas COCTOUT U3 FAJIOreHa

u rugpokcy, win R® u R’ BMecTe B3sThie ¢ a30TOM, K KOTOPOMY OHH MPHCOSAMHEHbI, 00Pas3yioT

(ot 4- 10 6-4ICHHBIN)CTCPOLIUKIOATKII, KOTOPBIH SBISICTCS HEOOSM3ATCIBHO 3aMEIICHHBIM OT
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OAHOI'0 40 TPCX 3aMCCTUTCIISIMU, BbI6paHHbIMI/I U3 rpymrmbl, KOTOpasa COCTOUT U3 raJIOrCHaA, (Cl'
Cs)ankuna, ramoren(C,-Ce)ankuna, (C,-Cq)ankokcu u ranoreH(C,-Ce)ankoKkcu; uim

i1) (OoT 4- A0 6-WICHHBIN)IeTCPOLMKIOATIKII, IPH 3TOM YKA3aHHBIH T'€TCPOLIMKIOATKUT
SBIISICTCS HEOOS3aTENbHO 3aMEINEHHBIN OT OJHOrO 0 TPEX 3aMECTHUTEISIMH, BBIOPAHHBIMH H3
rpymmsl, kotopas coctout u3 ranoresa, (C,-Cqankuna, rasoren(C,-Cy)ankuna, (C,-Cg)ankoxcu
u rajoreH(C,-Ce)ankoxcu;
R’ BHIGHPAIOT U3 TPYIIIBL, KOTOPAs COCTOMT M3 BOAOPO.a, ramorena, rumpokcH, (C,-Cg)ankmia,

ranoreH(C,-Csq)ankuna, (C,-Cg)ankokcu, u ramorer(C,-Ce)ankoxcu; u

R" BeiGuparor m3 rpymmsi, kotopas cocrour m3 (C;-Ce)ankmma, ramoren(C;-Ce)anmkuma u -

(CH,)(C3-Cy)umknoankuna, mpu 3TOM N IPSACTABICT co00H menoe urcao O wwm 1.

~ 1
27. CoeauneHue mo MyHKTY 26, win ero (¢apMaleBTHUCCKH HpHEMIEMas COlb, B KOTOpod R
npeacrasmsier coboit -N(R®)(R'), u R® u R’ kaaplii HE3aBHCHMO SIBISICTCS BBIOPAHHBIM H3 TPYIIIIBL,
koropast cocrout u3 Bogopoga u (C;-Ce)amxkmima, mpu stom ykazauHbid (C-Ce)ankunm sBaseTcs

HEOOs3aTENBHO 3aMEEHHBIN OT 1 10 3 ranoreHom.

) 6 7
28. Coeaunenue 1o myHKTY 27, wid ero GapManeBTHUECKH MpUeMIeMas colb, B koTopoit R” u R

KKIbIH IPSACTABISCT COOOM METHIL.

) 6 7
29. Coeaunenue 1o myHKTY 27, wid ero GapManeBTHUECKH MpueMiIeMas coib, B kotopoil R” u R

KaXKABIA PEACTABISICT COOOH STHUIL.

30. CoeauneHue 1o nyHKTY 27, wiu ero GpapManeBTHUECKH MIPUEMIEMast COb, B KOTOPOU OAMH M3

R°uR €ICTaBIAET COOOU BOAOPOI, U APYIOM MPEACTABISET COOOH METHII.
2

31. CoenuHenue 1o NyHKTY 27, Win ero papMareBTHIECKH MPUEMIIEMasi COJb, B KOTOPOH OJUH U3

7 ~ v o
R® u R npeacraBaser co6oit METHI, M APYroif MPeACTABISIET COOOM STHIL.

32. CoeauHEHHME MO MyHKTY 26, MIM €ro (papMALCBTHUCCKH MPHEMICMAs COTb, MpH >ToM R'
mpeacraBisier coboi (C,-Ce)amkun, BbIOpaHHBIA M3 TPYIIB, KOTOpas COCTOMT W3 METHJA, OTHIA,

MPOITHJIA, U3OTIPOIIHIA, OYTHIIA U TPET-OYTHIIA.

) 1
33. CoeauneHue Mo MyHKTY 26, win ero (¢apMareBTHUCCKH HpHEMIIEMas COlb, B KOTOpod R

MmpeacTaBisieT codoii BOXopoa.

34. CoeauHEHHE TIO MyHKTY 26, MIM €ro (papMAIEBTHUECKH MPHEMIEMAs COmb, B KOTOpoil R'
npeacrasmsiet coboit -N(R*)(R'), 1 R® u R’ BMecTe B3sITBIC C 230TOM, K KOTOPOMY OHH TPHCOCIHHCHBL,
00pa3yroT (0T 4- 10 8-WICHHBIN)ETCPOLIUKIOANKII, KOTOPBIH SBISICTCS HEOOA3aTCIBHO 3AMEINCHHBIM OT
OJHOTO A0 TPEX 3aMECTUTCIISIMH, BBHIOPAHHBIMHA W3 TPYINBL, KOTOpas COCTOMT W3 ranoreHa, (Ci-

Cs)anxuna, ramorer(C,-Ce)ankuna, (C,-Cy)ankoxcn u ranoreH(C,-Ce)ankokcu.

9] 1
35. Coeaunaenue mo myHKTY 34, niam ero ¢apMareBTHUECKH HpHEMieMas Colb, B KoTopod R
MpeAcTaBiIsIeT codoi (0T 4- 40 8-UICHHBIN)re TEPOLUKIOATKIN, BHIOPAHHBIA U3 TPYIIIBL, KOTOPAsi COCTOUT

13 a3CTUAMHWIA, THPOJUANHIIA U a3a0uuukio] 2,2, 1renTuna, mpu 3ToM a3eTHIAUHWI, MHPOTHIUHUI, H

233



azabuimk;io]2,2, 1 |rentui SABASIOTCS HEOOA3aTEIPHO 3aMELICHHBIMHU OT OJHOTO IO TPEX 3aMECTUTCIISIMH,
BBIOPaHHBIMU H3 TPYIIBL, KoTOpas cocrout u3 ramoreHa, (C,-Ceankuna, ramoren(C,-Ce)ankuna, (C,-

Cs)anxoxcu u rajgoreH(C,-Cq)amkokcw.

36. CoeMHEHHE TIO MYHKTY 35, MM ero (papMareBTHUECKH MpHEMIEMAas COMb, B KOTOpoi R'
NPEACTABIICT COOOW A3CTUAMHII, HEOOS3aTCIBHO 3aMCINCHHBIH OT OZHOTO A0 TPEX 3aMECTHTEIISIMU,
BBIOPAHHBIMH M3 TPYIIbI, KoTopas coctour u3 rajorcHa, (C,-Cgamkmia, ramoreH(C,-Ce)amkuna, (C;-

Cs)anxoxcu u rajgoreH(C,-Cq)ankokcH.

9 1
37. CoeauneHue mo myHKTY 35, wiam ero (apMareBTHUCCKH HpHEMIIEMasi COlb, B KOTOpod R
MPEACTABISICT COOOU MHUPOTUIUHII, HEOOA3ATCIPHO 3aMCIICHHBIN OT OZHOTO A0 TPEX 3aMECTHUTCILIMHU,
BBIOPAHHBIMU H3 TPYIIIbl, KoTopas cocrour u3 ramoreHa, (C,-Cyankuna, ramoren(C,-Cq)ankuma, (C,-

Cs)anxoxcu u rajgoreH(C,-Cy)ankokcH.

~ 1
38. CoeauneHue Mo MyHKTY 26, Wi ero (¢apMaleBTHUCCKH HpHEMIeMas COolb, B KOTOpod R
mpeacraBisier coboit  (Cs-Co)umraoankmwn, mpu >1toM  ykazaHHbld  (C3-Co)IUKIOANKHUIT  SIBISICTCS
HEOOS3aTEIbHO 3aMEINCHHBIH OT OJHOTO OO TPEX 3aMECTUTCISIMH, BHIOPAHHBIMH M3 TPYIIIBL, KOTOPAs

cocrout u3 rajoreHa, ruapokcu, (C,-Ce)amkua u (C;-Ce)ankokcu.

39. CoeauneHue mo nmyHKTY 38, MM ero papMaleBTHUCCKH IPUEMIIEMAas COJIb, IPH 3TOM YKa3aHHBIH

(C5-Co)uMKTOATKHAT PSACTABISICT COOOM LIUKIOMPOITHIL.

40. CoeauneHue no moOOMY OZHOMY H3 IMYHKTOB 26-39, unu ero (gapMauneBTHICCKH MpHEMIEMas
conb, B KoTopoit R? mpeacrasmser co60ii -(CH,) N(R*)(R”), m npeacrasmser coboii 1, i oaun u3 R® u R’

MPEACTABIICT COOOM BOAOPOA, U APYTOH MPEACTABIET COOOH METHI,

4]. CoeauHeHue 1o ar000MYy OJHOMY M3 MYHKTOB 26-39, miu ero (apMaueBTHUCCKH MPHEMICMAs
comb, B koTopoit R? mpeacrasmser coboit -(CH,)N(R*(R”), m npeacrasmser coboit 1, u R* u R’ 06a

MPCACTABISIFOT COO0H BOAOPOL.

42. CoeauneHue Mo JIFOOOMY OJAHOMY M3 MYHKTOB 26-39, wiau ero (apMaueBTHICCKH MPHEMICMas
< 2 ) ~
couib, B koTopoit R” mpeacrasnsier co0oii (0T 4- A0 6-4ICHHBIHN) e TCPOIUKIOATKIIL, U TCTCPOLIMKIOATKHUIT

MPEACTABISICT COOOH a3e THIUHIIL.

43. CoeauneHue mo TOOOMY OZHOMY H3 MYHKTOB 26-39, unu ero (GapMauneBTHYCCKH MpHEMIEMas
] 12 ~ -~
conb, B kotopor R™™ mpeacrasmser codoit (C,-Ce)ankumn, BHIOpaHHBIH U3 TPYIIBI, KOTOPas COCTOUT W3

3TUIIA, TPOTHJIA, U30MPOITIIA, OyTHIA U TPET-OyTHIA.

44. CoeauneHue no MOOOMY OZHOMY H3 NMYHKTOB 26-39, unH ero ¢gapMauneBTHUCCKH MpHEMIEMas
~ 12 ~ <

comb, B kotopod R mpeacrasnser coboii ramoreH(C;-Cs)amkmi, BBIOpaHHBIM H3 TPYIIBL, KOTOPas

coctouT u3 propmeruna, propatuna, aupropmeruna, audropatuna, Tpudropmernna, TpudropdyraHmua

U TpUQTOPIICHTAHUIA.
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45. CoeauneHue no MoOOOMY OZHOMY H3 NMYHKTOB 26-39, unu ero (gapMauneBTHICCKH MpHEMIeMas
< 12 ~ ~
coinb, B koTopoit R mpeacrasisiet co0oii -(CH,)A(Cs-Ce)umkmoankui, mpu 3T0M N MPEACTABISLCT COOOM

1, u (C5-Ce)uuKI0anKuI NpeaACTaBISICT COOOM UKIOMPOITHIL.

46. Coenunenue popmymnsr 111

R
=4
N / \ RS

N
\ N
R2 M

R12

wiH ero (hapMarieBTUUCCKU TIPHEMIICMAs COJTb, B KOTOPOM:

R' BEIGHpAIOT B3 IPYIIIBI, KOTOPAst COCTOMT M3 BOAOpoaa, ramoreHa, (C;-Co)amkmia, ragores(C,-
Co)anxuma, (C-Cg)amxoxen, ramoren(C,-Co)amxoxen, -N(RH(R') u (C3-Co)UHKIOATKHNA, TPH 3TOM
ykazaHHbl  (C3-Co)LUKIOANKUT  SBASCTCS  HCOOSA3aTCNBHO 3aMCLICHHBIH OT OJHOTO J0 TPeX
3aMECTHUTEIIIMY, BBIOPAHHBIMU H3 TPYIIIBI, KOTOpas cOCTOUT W3 ranoreHa, ruapokcH, (C,-Ce)amkuna u
(C,-Cy)ankokcewu;

R® i R kaskap1ii HE3ABHCHUMO SIBISCTCS BHIOPAHHBIM H3 TPYIIIIBI, KOTOPAS COCTOMT M3 BOAOPOJA H
(C,-Co)amkmna, mpu 3toMm ykazaHHbl (C,-Cg)ankun sBaseTcs HEoOA3aTeNbHO 3aMeuieHHbIH oT 1 10 3
3aMECTHTE/ISIMH, BBIOPAHHBIME M3 TPYIIIBI, KOTOPAs COCTOMT M3 rajmoresa u ruapokcu, mmm R® u R’
BMCCTC B3ATHIC C a30TOM, K KOTOPOMY OHH MNpHCOCAWHCHBI, oOpasytor (oT 4- g0 8-
YWICHHBIH)CTCPOLIMKIOANKII, KOTOPBIH SIBISCTCS HEOOS3aTCIBHO 3aMCIICHHBIM OT OJHOTO 10 TPEX
3aMECTUTEIIIMU, BHIOPAHHBIMH M3 TPYIIb, Kotopas cocrout u3 rajorena, (C,-Cq)ankuna, ramores(C,-
Co)anxuna, (C,-Cg)ankoxcu u ramoreH(C,-Ce)ankoxcu;,

R’ mpe acTaBmseT coboii:

i) (CH,).N(R*(R’), B x0TOpOif m mpeacTasisieT coBoil IeI0e YHCI0, BriGpanHoe u3 0,

1, 2, umm 3, u R® u R’ kax/ap1ii HE3aBHCHMO SBISCTCS BHIOPAHHBIM M3 IPYIIIBL, KOTOPAS COCTOUT

u3 Bogopoga u (C;-Ce)amkuna, npu stom yraszanHbiid (C-Cg)ankun SBISCTCS HEOOSM3aTCIBHO

3aMCIICHHBIN OT 1 10 3 3aMECTUTCITAMH, BRIOPAHHBIMH U3 TPYIIITEI, KOTOPas COCTOUT M3 TaIOr¢Ha

u rugpoxen, win R® " R’ ByecTe B3SThIC ¢ a30TOM, K KOTOPOMY OHH MPHCOCIMHCHBI, 00Pa3yroT

(oT 4- 10 6-UNCHHBIN)TCTCPOIIMKITOATKHIII, KOTOPBIH SBISCTCA HCOOSM3ATCIBHO 3aMCIICHHBIM OT

OJTHOTO IO TPEX 3aMCCTUTEIISIMY, BHIOPAHHBIMH W3 TPYIIBI, KOTOpas cocrout u3 rajoreHa, (Ci-

Cs)ankuna, ramoren(C,-Ce)ankuna, (C,-Cy)ankokcn u ranoreH(C,-Ce)ankoKkcu; uim

i1) (OT 4- A0 6-WICHHBIN)IeTCPOLUKIOATIKIII, MPH 3TOM YKA3aHHBIN T'CTCPOLIMKIOATKIT

ABISICTCS HEOOS3aTENbHO 3aMEIICHHBIM OT OJHOrO 10 TPEX 3aMECTHUTE/ISIMH, BBIOPAaHHBIMH H3
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rpymmel, KoTopast cocrout u3 ramoreHa, (C,-Ce)ankuna, ranoren(C,-Ceq)ankuna, (C,-Ce)amxokcu,

u ramoreH(C,-Ce)ankokcu;

R’ BRIGHPAIOT U3 IPYIIIBI, KOTOPasi COCTOMT M3 BOJOPoAa, ranorena, ruapokcH, (Ci-Ce)ankmia,
ranoreH(C,-Cq)ankuna, (C,-Cg)ankokcu, u ramorer(C,-Ceq)ankokcu; u

R" Bwibuparor u3 rpymmsi, kotopas coctour u3 (C,-Cg)ankmna, ramores(C,-Ce)ankuma, u -

(CH,)(Cs-Cy)pkioankuia, mpy 3TOM N MPEACTaBIICT co0oi emoe uncio 0w 1.

47. CoeMHCHHE TI0 MYHKTY 46, MaM ero (papMareBTHUCCKH MpHEMICMas COmb, B KOTOpoil R'
npexacrasmsier coboit -N(R®)(R'), u R® u R’ kakaplii HE3aBHCHMO SIBISICTCS BHIOPAHHBIM K3 TPYIIIBL
koropast cocroutr u3 Bogopoga u (C-Ce)amxkwmna, mpu drom ykasauabid (C,-Cg)ankum sBaseTcs

HEOOs3aTENBHO 3aMeEHHBIN OT 1 10 3 rajiorex.

48. Coeauuenue 110 MyHKTY 47, Win ero (GapMaueBTHUECKH IpHEMIeMas comb, B kotopoii R® u R’

KQKIBIH TPSACTABISCT COOOM METHIL.

49. CoeauHenye 110 MyHKTY 47, umn ero GapMaLeBTHUECKH TIPHEMIeMas comb, B kotopoii R® u R’

KaXKABIA PEACTABISICT COOOU STHUIL.

50. Cocnunenue mo nyHkTy 47, wiu ero (apMaleBTUICCKH MPUEMIICMAs COJlb, B KOTOPOH OAUH U3

6 7 ~ - ~
R’ u R’ mpeacrasnser codoit Boxopo, v Apyroi mpeactapiseT coO0l METHIL.

51. Coeaunenue 1o nyHKTY 47, wiu ero GpapManeBTHUECKH MIPUEMIEMast COb, B KOTOPOU OAMH H3

6 7 ~ ~ ~
R’ u R’ npeacrasnsiet coO0i METHI, U APYTOH MPEACTABISET COOOM STHIL.

9] 1
52. Coeaunenue mo myHKTY 46, niam ero ¢apMaleBTHUECKH HpHEMIeMas colb, B KoTopod R
npeactasiasieT coboit (C,-Ce)ankun, BBIOpAaHHBIM W3 TPYMIBL, KOTOpas COCTOMT W3 METWIA, 3THIA,

MPOTIHJIA, H3OMPOIIIIA, OyTHIA U TPeT-OyTHIIA.

53. Coeaunenue 1o myHKTY 46, MaH ero (hapMaleBTHUECKH MPHEMIEMas COlb, B KOTOpoi R'

MPEACTaBISICT COO0I BOXOPO.

54. CoeMHEHHE TI0 MyHKTY 46, MIM ero (papMareBTHUECKH MPHEMICMas COmb, B KOTOpoii R'
npexacrasmsier coboit -N(R*)(R'), u R® u R’ BMecTe B3sITHIC © 230TOM, K KOTOPOMY OHH TPHCOCIHHCHBL,
00pa3yroT (0T 4- 10 8-UICHHBIN)IETCPOIIHKIOANKII, KOTOPBIH SIBISICTCS HEOOA3aTCIBHO 3aMCINCHHBIM OT
OJHOTO A0 TPEX 3aMECTUTCIISIMH, BBHIOPAHHBIMU W3 TPYINBL, KOTOpas COCTOMT W3 ranoreHa, (Ci-

Cs)anxuna, ramoren(C,-Ce)ankuna, (C;-Cy)ankoxcwn, u ramoreH(C,-Cg)aakokc.

55. CoeauHEHHE TIO MyHKTY 46, MIM ero (papMalEBTHUECKH MPHEMIEMAas COmb, B KOTOpoil R'
npeacTaBisgeT codoi (0T 4- 10 8-4ICHHBIN)re TEPOLUKIOATKIN, BRIOPAHHBIA U3 TPYIIIEL, KOTOPAsk COCTOUT
13 a3CTUANHIIA, MUPOIHINHIII, U a3a0uukio[2,2, 1 |renTiia, npu 3TOM a3eTUANHWL, MUPOTHIAHII, H
a3aburmk;io2,2, 1 Jrentun SBASCTCS HEOOA3ATEIBHO 3aMCIICHHBIM OT OJHOTO J0 TPEX 3aMECTHUTCIIIMHU,
BBIOPAHHBIMU H3 TPYIIBL, KoTOpas cocrout u3 ramoreHa, (C,-Ceankuna, ramoren(C,-Ce)ankuna, (C,-

Cs)anxoxcu u rajgoreH(C,-Cy)amkokcw.
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56. CoeauueHre mo nyHKTY 55, unu ero (apMareBTHUCCKH HpHEMIIEMas COlb, B KOTOpod R
MPEACTABIICT COOOH a3eTHAMHMI, HEOOA3aTCIbHO 3aMCLICHHBIM OT OJZHOTO A0 TPEX 3aMECTHTCILIMH,
BBIOPAaHHBIMU H3 TPYIIBL, KOTOpas cocrout u3 ramoreHa, (C,-Ceankuna, ramoren(C,-Ce)ankuna, (C,-

Cs)anxoxcu u rajgoreH(C,-Cy)amkokcu.

57. CoeuHEHHE TIO MyHKTY 55, MaH ero (hapManeBTHUECKH MPHEMIEMas COlb, B KOTOpoi R'
NPEACTABIICT COOOH MUPONTUANHUI, HEOOS3aTCIBHO 3aMEINCHHBIH OT OZHOTO J0 TPEX 3aMECTHTEIISIMU,
BBIOPAHHBIMH W3 TPYIIIbL, KoTopas coctout u3 rajorcHa, (C,-Cgankmia, ramoreH(C,-Cs)amkuna, (C;-

Cs)anxoxcu u rajgoreH(C,-Cq)ankokcH.

~ 1
38. CoeauneHue mo myHKTY 46, wian ero (apMaleBTHUCCKH HpHEMIIEMas COlb, B KOTOpod R
mpeacraBisier coboit  (Cs-Co)umkaoankmn, mpu d1oM  ykazaHHbIH  (C3-Cy)IUKIOANKHIT  SIBISICTCS
HEOOS3aTEIbHO 3aMEINCHHBIH OT OJHOTO OO TPEX 3aMCCTUTCISIMH, BHIOPAHHBIMH W3 TPYIIIBI, KOTOPAS

cocrout u3 rajmoreHa, ruapokcu, (C,-Celankuna u (C,-Cg)amkoxcu.

59. CoeauneHue mo nmyHKTY 58, HiH ero papManeBTHUCCKH MPUEMIIEMAas COJIb, IPH STOM YKa3aHHBIN

(C5-Co)uMK TOATKHAT PSACTABIISICT COOOM IUKIOMPOITHI.

60. CoeauneHue no MOOOMY OZHOMY H3 NMYHKTOB 46-39, unu ero ¢gapMauneBTHUCCKH MpHEMIEMas
conb, B KoTopoii R mpeacrasmser co60ii -(CH,)oN(R*)(R”), m npeacrasmsier coboii 1, i oaus u3 R® u R’

MPEACTABISICT COOOM BOAOPOA, H APYTOM MPEACTABICT COOOH METHI,

61. CoeauneHue no moOOMY OZHOMY M3 IMYHKTOB 46-39, unu ero QgapMauneBTHICCKH MpHEMIEMas
comb, B KoTOpoit R® mpeacrasaser coboit -(CH,)N(R*)(R”), m mpeacrasmser coboii 1, u R* u R’ o6a

MPEACTABISIOT COO0H BOXOPOL.

62. CoeauHeHue 1Mo ar000MY OJHOMY M3 IMYHKTOB 46-59, mmu ero (apMaueBTHUCCKH MPHEMICMAs
comb, B KoTopoit R> mpeacTaBisieT co60it (0T 4- 10 6-4/IeHHBIH) e TEPOLMKIOATKII, ¥ FETEPOLMKIOATKHT

MPEACTABIISICT COOOM a3CTHIUHIIL.

63. CoeauneHHE MO JIFOOOMY OJAHOMY M3 MYHKTOB 46-39, wiau ero (GapMaueBTHICCKH MPHEMICMas
) 12 . <~
comb, B Kotopor R™™ mpeacrasmser codoii (C,-Ce)ankun, BEIOPAHHBIH U3 TPYIIBI, KOTOPas COCTOUT W3

JTUNA, TPOTIHIA, U30IPOITHIIA, OyTHIA, U TPET-OyTHIIa.

64. CoeauneHue mo TOOOMY OZHOMY H3 NMYHKTOB 46-39, unu ero ¢gapMauneBTHICCKH MpHEMIEMas
~ 12 ~ <~

comb, B kotopo R™ mpeacrasmser coboii ramoreH(C,-Cs)amkmi, BBIOpaHHBIH M3 TPYIIBL, KOTOPas

cocrour w3  GropMmerwia, (Qropstuna, aupropmerwna,  audropsTHia,  TpUPTOPMETHIA,

TpudropbyTaHUTy, U TPUPTOPICHTAHUIA.

65. CoeauneHue no M0OOOMY OZHOMY H3 NMYHKTOB 46-39, unu ero ¢gapMauneBTHUCCKH MpHEMIEMas
9] 12 ) ~
coub, B koTopoit R mpeacrasisiet co0oit -(CH,)A(Cs-Ce)umkmoankui, npu 3T0M N MPESACTABISLCT COOOM

1, u (C5-C¢)uukIoanKuI mpeaACTaB/sIeT COOOH UKIOMPOITHIL.

66. Coenunenue popmynsl 1,
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R1a

WM ero (hapMarieBTUUCCKU TIPHEMIIEMAs COJb, B KOTOPOM:

R' BEIGHPAIOT B3 IPYIIIIBI, KOTOPASI COCTOMT M3 BOA0poa, ramoreHa, (C;-Ce)amkmia, rasores(C,-
Co)ankmma, (C-Cg)anxoxen, ramoren(C,-Co)amxoxen, -N(R)(R’) u (Ci-Co)UHKIOATKHNA, TPH 3TOM
ykazansbiii  (C)-Ce)amkmn, ramorer(C-Colankun u  (Cs-Co)umkmoaqkua  sSBISICTCS  HEOOM3aTCIIBHO
3aMCINCHHBIA OT OJHOTO MO0 TPEX 3aMCCTUTEIIAMH, BBIOPAHHBIMH W3 TPYIIIBI, KOTOpPass COCTOHT H3
rajoreHa, ruapokcu, ruano, (Ci-Ce)ankuna u (C1-Cq)ankokcu;

R® 1 R’ kaskapIii HE3aBHCHMO SIBIISICTCS BEIOPAHHBIM M3 PYIIIBI, KOTOPAsi COCTOUT M3 BOAOPOIA H
(Ci-Co)amkmna, mpu 3tom ykazauubii (C,-Ce)ankun sBasercs HEoOs3aTenbHO 3aMenieHHbIH oT 1 10 3
3aMECTUTE/IMU, BBIOPAHHBIMH U3 Trpymmbl, KoTopas coctout u3 rajgoreHa, (C,-Ce)alkOKCH, LHUAHO H
rugpokcu, wix R® mR” BMecTe B3sTHIC € A30TOM, K KOTOPOMY OHH TIPHCOCIHHEHEI, 06pasyioT (0T 4- 10 8-
YJICHHBIH)TCTCPOIMKIIOANKII, KOTOPBIH ABIACTCS HEOOA3aTCIBHO 3aMEIICHHBIM OT OJHOTO 10 TPEX
3aMECTUTEIISIMU, BBIOPAHHBIMH U3 Tpymmel, Kotopas coctout u3 rajorena, (C,-Cy)ankuna, ramores(C,-
Co)amxmna, (C,-Colankoken, u ramoreH(C,-C¢lankoxcu, mpu 3tom ykazauHeili (C-Ce)amkun, wu
rasoreH(C,-Co)amkua ABISICTCS HEOOA3aTENBHO 3aMEIICHHBIH OT OJHOTO J0 TPEX 3aMECTUTCIISIMHU,
BBHIOPAHHBIMH W3 TPYIIIBI, KOTOpPas COCTOMT u3 rajgorcHa, ruapokcu, umaHo, (C,-Ce)amkuma u (Ci-
Cs)ankokcu;,

R" mpeacrasaser coboit H;

R® mpeacrasmser coboit CHN(R®)(R’), mpu stom R* * R’ kaxmelii HE3aBHCHMO SIBISICTCS
BBIOPAHHBIM W3 TpyIIs, KoTopas coctouT u3 Bogopoaa u (C,-Ce)anxmna, mpu stom ykazanuseid (C-
Ce)ankun ABISIETCS HEOOM3aTeIbHO 3aMEINCHHBIH OT 1 10 3 3aMeCTHUTEIIMH, BBIOPAHHBIMH W3 TPYIIIIHL,
xoropas cocrout u3 ranorena,(C,-Cs)ankoken, pano, u ruapokcs, wmm R® R’ ByecTe B3sThIe ¢ azoTom,
K KOTOPOMY OHH MTPHUCOCIMHCHBI, 00Pa3yioT (0T 4- 10 6-U/IC HHBIHN) e TS POTMKIOAIKHI, KOTOPBIH SBIICTCS
HCOOS3ATCIPHO 3aMCIICHHBIM OT OJHOTO J0 TPEX 3aMCCTHTEIIAMH, BHIOPAHHBIMH W3 TPYIIIBI, KOTOPAs
cocrout u3 rajorena, ruapokcu, (C,-Ce)ankuna, ragorer(C,-Cq)ankuna, (Ci-Cs)ankoken, u ragores(C,-
Co)anxokcu, mpu stom yikazaHHeill (C-Celankun u ramoreH(C,-Ce)amkun SIBISICTCS HEOOS3aTCIBHO
3aMCINCHHBIA OT OJHOTO MO TPEX 3aMCCTUTEIIAMH, BHIOPAHHBIMH W3 TPYIIIBL, KOTOpPAass COCTOUT W3
rajioreHa, ruapokcu, ruano, u (C;-Cq)amkokcu; u

R’ npeacrasmser coboit H;

X mpeacTaBisieT COO0H YIepo;

R’ mpeacrassier coGoit BOTOPOL;

a mpeAcTaBsIeT co0oi 1; u

238



R' mpeacraBaser coboit (ot 4- g0 6-uneHHsIi)reTepommkaoankua wan (ot 5- go  10-
YJICHHBIN)I€TEPOAPHI, TIPU STOM YKa3aHHBIN (OT 4- A0 6-wICHHBIN)reTeporuKiIoankmt u (ot 5- go 10-
YJICHHBIN)€TEPOAPHIT SIBISICTCS HEOOA3aTeIPHO 3aMEIICHHBIMU OT 1 10 3 3aMECTUTEISIMU, BEIOPAHHBIMHU
M3 TPYIIIBI, KOTOPAs COCTOMT M3 rajoreHa, mmano, okco, rumpokc, -N(R')R"), (C,-Ce)amkua,
ranoreH(C,-Ceankmna, (C,-Cglankokcu, ramoren(C,-Celankokcu, u -(CH,)y(Cs-Co)umknoankuna, mpu
atom ykazaHHbIH (Ci-Ce)amkun u ramoreH(C -Ce)aakun sSBISICTCS HCOOSM3ATCIBHO 3aMCINCHHBIH OT
OJHOTO IO TPEX 3aMCCTHUTCIIIMH, BHIOPAHHBIMU M3 TPYIIIBI, KOTOPAs COCTOUT W3 TajloOrcHA, THIPOKCH,
uaHo, U (C,-Cs)aIKoKCH, U PU 3TOM N MPEACTABIICT COOOH 1e0e Yyuciio, BeiopanHoe u3 0, 1, wiu 2; u
mpu dtom R' m R' kaaeiii He3aBHCHMO SBISETCS BHIOPAHHBIM M3 TPYIIIBI, KOTOPAs COCTOUT M3
Bogopoaa u (C,-Ce¢)ankuna, npu 3rom yrazanHbiid (Ci-Ce)alKui siBISETCS HEOOSI3aTCIPHO 3aMCIICHHBIH

ot 1 10 3 3amectureasiMu, BBIOPAHHEIMHU U3 TPYIIIB, KOTOPAsk COCTOUT U3 TaJIOrCHA U THAPOKCH.

67. CoeauneHue 1Mo MyHKTY 66, Win ero hapManeBTHICCKH MPHEMIIEMAs COJTb, B KOTOPOM:

R' BwiGuparor m3 rpymmsi, xotopas cocrout m3 (C,-Cyamxmma, CF;, N(R®OR'), u (Cs-
Cyuukmoankuwia, npu >toM ykazaHHbil (C;3-Cy)HUKIOATKUI SBISCTCS HEOOSM3aTC/IBHO 3aMCIICHHBIH
omuum CHj3;

R® 1 R’ kaskapIif HE3aBHCHMO SIBIISICTCS BEIOPAHHBIM M3 PYIIIBI, KOTOPAsi COCTOUT M3 BOAOPOIA H
(C1-Cs)ankmna, umm

R® u R’ BMecTe B3sThIC ¢ a30TOM, K KOTOPOMY OHH TIPHCOCIMHEHBI, 06pasyior (0T 4- 10 5-
YJICHHBIH) € TCPOLIUKIOATKHIII, KOTOPBIH SBISCTCS HEOO3aTEIbHO 3aMEICHHBIM OT 0gHOro 10 Asyx CHj
3aMECTUTEIISIMU,

R’ mpeacrasmser coboit CHN(R®)(R?), B xoropoit R® mpeacrasaser coboii Bomopox, u R’
BBIOHPAIOT U3 TPYIIIIBL, KOTOPast COCTOUT u3 Bogopoda u CHi; u

R' mpeacrasaser coGoi (5-uIeHHBIN)IETEPOIMKIOATKHT MK (5-UICHHBIH)reTEPOAPHI, MPH
STOM yKa3aHHBIA (5-WICHHBIH)TCTCPOLUKIOAIKII MPEACTABIICT CO00H 1,3-0kcazomuanH-3-un |
VKa3aHHBIA (S-4ICHHBIH)TCTCPOAPUI TMPEACTABISICT COO00M |H-TUPA30IiI WM TPUAZOIMI, KaXKIBIH
HEOOSI3aTC/IPHO 3aMEIICHHBIN OT 1 10 2 3aMeCTUTEIIMU, BHIOPAHHBIMU M3 TPYIIIBI, KOTOPAsk COCTOUT U3
oxkco, (C;-Cs)ankuna, ramoreH(C,-Cs)ankuna u -CH,-1iuxionponuia.

68. CoeauneHue 1O MYHKTY 66, Win ero hapMaleBTUICCKH MPHEMIIEMAs COJIb, B KOTOPOM:

R' BwiGuparor m3 rpymmsi, xotopas cocrout m3 (C;-C,amxmma, CFi;, N(R®R'), u (Cs-
Cyuukmoankuwia, npu toM ykazaHHbil (C;-C,)UHUKIOATKUI SBICTCS HEOOSM3aTCIBHO 3aMCIICHHBIH
omuum CHj;

R® 1 R’ kasKkapIif HE3aBHCHMO SIBIISICTCS BEIOPAHHBIM M3 PYIIIBI, KOTOPAsi COCTOUT M3 BOAOPOIA H
(C1-Cs)ankmna, umm

R® u R’ BMecTte B3sTHIC ¢ a30TOM, K KOTOPOMY OHH IIPHCOCIHHEHBI, 06pasyior (0T 4- 10 5-
YJICHHBIH) € TCPOLIUKIOATKHIII, KOTOPBIH SBISCTCS HEOOI3ATSIBHO 3aMEIICHHBIM OT 0gHOro 10 Asyx CHj
3aMECTUTEIISIMU;

R’ mpeacrasaser coboit CH,N(R®)(R’), mpu stom R® mpeacrasmser coGoit Bogopoxs, u R’

BBIOUPAIOT U3 IPYIIIBL, KOTOPas cocTouT 3 Bogopoaa u CH;; u
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R" mpencraBnser coGoii (5-4ICHHBIN)TETCPOLMKIOATKANT WIH (S-WICHHBIH)IETEPOApU, IMPH
STOM YKa3aHHBIA (S-4ICHHBIN)TCTCPOLUKIOAIKIIT MPSACTABISICT CO00M 2-0KCco-1,3-0kcazonuauH-3-1,
HeoOsizareapHo 3amewmeHHbie 1| CH;, CH,F, CHF,, unu CF;, u ykazanssiii (5-4ieHHBIH)reTepOapuI
MpeacTaBisier coOod 1H-mupasoaun win TPUA30AWI, HEOOS3aTeIPHO 3aMEINCHHBIE OT 1 g0 2
3aMCCTHUTCIIIMH, BRIOPaHHBIME U3 TpyIIbl, kKoTopas coctouT u3 (C,-Cs)ankuna, ramoren(C,-Cs)ankuia u
-CH,-unkonpornmia.
69. CoenuHeHUE 1O MyHKTY 66, WK ero (hapMaLCBTHUCCKH PHEMIIEMAst COJTb, B KOTOPOM:

! 6\(To7

R’ BeiOuparor u3 rpymmei, kotopas cocrout u3 -N(R°)(R') u (Cs-Cy)uuknoankuna, mpu 3ToM
ykazaHHbIH (C;-Cy) UKITOQNKIIT SIBJSCTCS HE0Os3aTenbHO 3aMeneHHbIH oqauM CHj;

R® 1 R” kaskaplii HE3aBHCHMO SIBIISICTCS. BRIOPAHHBIM U3 PYIIIBI, KOTOPAsi COCTOUT M3 BOAOPOA H
(Ci-Cs)ankmna, wim

R® u R’

U BMECTEC B3ATHIC C a30TOM, K KOTOPOMY OHH NPHUCOCAUHCHBI, 00pasyror (oT 4- mo 5-
YICHHBIH)ICTCPOLMKIOANKII, KOTOPBIH SBIETCS HEOOSA3aTEIbHO 3aMCLICHHBIM OT OJHOTO A0 ABYX
3aMECTHUTEIIIMH, BEIOPaHHBIMH U3 rpyrmel, kotopas cocrout u3 CH; min ranoren(C, )ankuna;

2 ~ 8 9 8 9 <
R mpeacrasnser coboit -CH,N(R®)(R"), mpu stom R* u R™ kaxnmpiii HE3aBUCHMO SIBISICTCS
BBIOPaHHBIM M3 IPYIIIBL, KOTOpas cocTouT u3 Bogopoaa u CHs: u
4 o o o
R" mpencraBnser coGoii (5-4ICHHBIN)IETCPOLMKIOATKANT WIH (S-WICHHBIH)IETEPOApH, IMPH
STOM YKa3aHHBIA (S-4ICHHBIN)TCTCPOLUKIOAIKIIT MPSACTABIICT CO00H 2-0KCco-1,3-0KkcazonuauH-3-1,
HeoOs3aTeIbHO 3aMeIeHHBIH 1 3amMecTuTeneM, BHIOpaHHbIM K3 Tpymnsl, kotopas cocrout u3z CH;, CHF,-
, 1 CH,F, u yxazansbii (5-uneHHBIM)reTepoapuia MpeAcTaBIICT coO0ONH mMmuazonmi, 1H-nupasonnn,
THAIMA30IWI WIH TPHA30INI, HEOOS3ATEIbHO 3aMEINCHHBIE OT 1 40 2 3aMECTHUTEISIMH, HE3aBUCHMO
BbIOpaHHbIMU U3 rpymmbl, kKotopas coctouT u3 (C,-Cs)ankmia, ramoreH(C,-Celankuma wu -(Cy-
Cs)umkmnoankuna, npu 3toM ykazanubeiil (C -Cs)ankuia SBiaseTcss HEOOS3aTCIbHO 3aMCINCHHBIH OJHUM
THAPOKCH.
70. CoeauHeHHE M0 IYHKTY 66, uin ero hapMaLeBTUICCKH MPHEMIICMAst COJIb, B KOTOPOM:
1 9] 6 7
R’ npeacrasmser coboit -N(R”)(R);
R® 1 R’ kaskaplii HE3aBHCHMO SIBIISICTCS. BRIOPAHHBIM U3 PYIIIBI, KOTOPAsi COCTOUT M3 BOAOPOIA H
(C,-Cs)ankmna, wim
6 7
R’ u R’ BMecTe B34TBIE C 230TOM, K KOTOPOMY OHH MPUCOCAMHEHBI, 0OPa3yOT MHPOIHIHHMII-]-
HJI, He0OS3aTeNbHO 3amereHHbi oT 1 10 2 CH;;
2 9] 8 9 8 9 <
R” mpeacraBnsier coboit -CH,N(R®)(R'), mpu stom R® " R’ kakaplii HE3aBUCHMO SBIACTCS
BBIOPAaHHBIM M3 IPYIIIBL, KOTOpas cocTouT 3 Bogopoaa u CHs: u
4 o v
R" mpeacrasmsier coboli Tpuaszon-3-mi, 3aMeIieHHbIH OT 1 10 2 3aMECTUTETSIMH, HE3aBHCHMO
BBIOpaHHBIMU U3 TpyIIbl, KoTopas coctout u3 CH;-, CH;-CH,- u CH;-CH,-CH,-.
71. Cocnunenue popmyssl I, unu ero GapmMarleBTHICCKH OPUSMIEMAs COJb, TIPHU 3TOM COCIUHCHHC

BBIOMPAIOT U3 IPYIIIBI, KOTOPAs COCTOUT M3

4-[(meTrnamunO )METH | -6 -[ MeTHI(TPOTIAH-2-1i1)aMuHO | -2 -[ 6-(4-npormn-4 H-1,2 4-tpuazon-3-

un)nupuanH-2-un|-2,3-guruapo-1H-uppoino| 3,4-c]mupuann-1-oHa;
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4-[(meTrnamuno )MeTHA|-6-[(2R) -2 -MeTranupoauauani- 1 -un|-2-[6-(4-npormun-4 H-1,2 4~

TpHa30J1-3-wi)mupuans-2-un|-2,3-auruapo- 1 H-nupposo|3,4-c|nupuaus-1-oHa;

4-[(metrnamuno )MeTHA| -2 -[6-(5 -MeTun-4-nponun-4H- 1,2, 4-rpuazon-3-un)nupuaud-2 -ui| -6 -

[(2R)-2-meTunnupoauauaui-1-un|-2,3-auruapo-1H-mupposno|3,4-c]mupuaun-1-oxa;

4-| (meTrmamuHO )METHI | -6 - Me THII(TpoTian-2 -w)amMuHO | -2 -[ 6-(5 -meTwin-4-ipori-4H-1,2 4-

Tpuazou-3-wi)mupuanH-2-uil-2,3-auruapo- 1 H-nuppomno| 3,4-c nupuaun-1-oxa; u

4-(amuHOMETHIT)-2-[ 6-(4-5THIT-5 -MeTHI-4H- 1,2, 4-Tpra30a-3-un)mupuaua-2-ui|-6-[ (2.5)-2-

METHWITAPOMUAUHII-1 -1i1|-2, 3 -nuruapo- | H-muppono| 3,4-c|mupuaus-1-oHa.

72. Coenuuenue no myHkTy 71, win ero ¢apManeBTHUYSCKH MPHEMIIEMAst COJb, TAC COCIUHCHHC
mpeacTaBisieT coooi 4-[(MerumamuHo )MeTw|-6-| MeTra(nponan-2-um)amMuHo |-2-[ 6-(4-nporun-4H-1,2 4-

TpHa301-3-wi)mupuaun-2-un|-2, 3 -auruapo- | H-mupposo| 3,4-c|nupuaun-1-oH.

73. Coeaunenue mo nyHKTY 71, wnu ero (apmaneBTHUYCCKH NMpHEMIEMasl CONb, TAC COCIAWHCHHE
MPEACTaBIsICT CO00M 4-[(MeTUnaMuHo)METHI |-6-[(2R)-2-meTunnupoauaununn-1-ui|-2-|6-(4-npormmn-4H-

1,2 4-tpuazon-3-un)mupuans-2-un|-2,3 -nuruapo- | H-nupposno| 3.4-c|mupuava-1-0H.

74. Coeaunenne no nyHKTy 71, win ero GapMaleBTHUCCKA MPUEMJIEMAas COJb, TS COCIUHCHHC
MIPECACTABIIACT co0oii 4-[ (meTrwaamuno )metun | -2 - 6-(5-metun-4-nponun-4H-1,2 4-rpuazon-3-
wi)nupuauH-2-ui|-6-[(2R)-2-metunnupoauauuun-1-uil-2,3-guruapo- 1 H-nuppoo| 3,4-c| nupugus-1-

OH.

75. Coenuuenue no myHKTY 71, win ero ¢apManeBTHYCCKH OpUEMIIEMasl COJb, TAC COCIUHCHHE
MpeACTaBIsIeT co0oi 4-[(MeTrmaMuHo)MEeTHI | -6 -[ MeTHI(TTpOTIan-2-11)aMUHO | -2 -[ 6-(5 -Me THI-4-TIpOoTIHII-

4H-1,2 4-tpuazon-3-un)nupuans-2-nui|-2,3-guruapo- 1 H-mappomno|3,4-c|nupraus-1-0H.

76. CoeauneHue mo nyHKTY 71, wix ero (apMaueBTHUCCKH MpUEMIIEMAsl COMb, TAC COCIAUHCHHUC
npeacTaBisier coboi 4-(amuHoMeTH)-2-|6-(4-3THN-5-MeTHA-4H-1,2, 4-Tprazon-3-ui)mupu I uH-2 -1 | -6 -

[(28)-2-meTunmuponuauaui-1-un|-2,3-aguruapo-1H-mupposo| 3,4-c]mupuaun-1-oH.
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