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1,3,4-Tuagua3ojibHble COeTUHEHHUSI M UX MIPHMEHEeHHEe B JIeYeHHH PaKa

OBJIACTb TEXHUKH, K KOTOPOM OTHOCUTCS U30EPETEHUE
[0001] Onucanue B 11€JIOM OTHOCUTCS K 3aMEIEHHBIM 1,3,4-THana3olbHbIM COETUHECHUSIM
U UX (papMaleBTHUECKH TPUEMJIEMbIM COJISIM. DTH COEAMHEHHUST BO3AEUCTBYIOT HA PepMeHT
rnyramuHazy 1 ("GLS1"), u mosToMy OnmucaHue Tak»Ke OTHOCUTCS K MPUMEHEHHUIO TaKUX
COENMHEHNN U UX CoJel MJist JedeHus: uiau npenynpexaeHus GLS1-onocpenoBaHHOro
3a0oneBaHus, B TOM 4uciie paka. OnucaHue JOMOJHUTENbHO OTHOCUTCS K (DapMalleBTUYeCKUM
KOMIIO3HLIUSM, COAEPIKAIIUM TAKHE COSTUHEHHS U COJIN, Habopam, COIEPIKAIlUM TaKue
COEIMHEHHUS U COJIH; CITOCO0aM U3TrOTOBJIEHHUS TAKMX COSIUHEHUN U COJIEH; MPOMEKYTOYHBIM
COCAUHCHUAM, IPUMEHUMbBIM B U3T'OTOBJICHUU TAKHUX COGI[I/IHGHI/Iﬁ u COHeﬁ; HK CHOCO6aM
neueHus1 3a0oneBanus, onocpenoanHoro GLS1, B TOM uncie paka, ¢ IpUMEHEHUEM TaKUX

COENUHEHUHN U COJIEH.

IMPEAITOCBIJIKM U3OBPETEHUA
[0002] I'nyramun siBnsiercs Haubosee pacpoCTPaHEHHON B TUIa3Me KPOBH AMUHOKHCIIOTOM
1 BOBJIEKAETCsl BO MHOXKECTBO MyTeH, CTUMYJIMPYOILIMX pOCT. B 4acTHOCTH, MTyTaMUH
BOBJICKAETCS] B OKHCIICHHE B [IUKJIE TPUKAPOOHOBBIX KUCIIOT U B MOAAEPIKAHNE OKHUCIUTEIbHO-
BOCCTaHOBHTEJIBHOIO PABHOBECHS B KJIETKE, a Tak)Ke 00eCreunBaeT a30T I CHHTE3a
HykJeotunoB u amuHokucaoT (Curi et al., Front. Biosci. 2007, 12, 344-57; DeBerardinis and
Cheng, Oncogene 2010, 313-324, xa>xaast U3 KOTOPBIX BKIIFOYEHA IIOCPEICTBOM CCHUIKH BO BCEH
cBoell nosnHoTe). MHOTrHe pakoBble KJIETKU 3aBUCAT OT MeTaboIn3Ma IIIyTaMHHa BCIIEACTBUE
MeTaboNINYeCKUX U3MEHeHNH B KileTKe, BKIrouas 3¢dext BapOypra, rae rimmkonuTHIeCKHi
NHPYBaT CKOpee MPEeBPaIlaeTCs B MOJIOYHYIO KUCIIOTY, YeM UCIIONb3YeTCs sl 00pa3oBaHUs
anerun-kosusuma A (Koppenol et al., Nature Reviews 2011, 11, 325-337, koTopasi BKJIFOYeHa
TIOCPEACTBOM CCBUIKH BO BCEl CBOeH NoHOTE). Benencreue 3ol 3aBUCMMOCTH OT MeTadoIn3Ma
IJIyTaMHHA, TAKHE PAKOBbIE KJIETKU UyBCTBUTENIbHBI K U3MEHEHHUAM YPOBHEH 3K30r€HHOTO
rnyramuHa. Kpome Toro, cyiiecTByrolIie JaHHbIE CBUIETENbCTBYIOT O TOM, YTO INIyTAMUHOJIN3
UrpaeT KJIOYEBYIO POk P HeKoTopbIx THnax paka (Hensley ef al., J. Clin. Invest. 2013, 123,

3678-3684, koTOpasi MOJHOCTBHIO BKJIFOUEHA CCUTKOI) U CBSI3aH C M3BECTHBIMU OHKOT€HAMH,
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takumu kak Myc (Dang, Cancer Res. 2010, 70, 859-863, koTopast HOJHOCTHIO BKIIFOUEHA
CCBLIKOM).

[0003] ITepBas cragus karaboau3Ma rJyTaMHHA 10 [NTyTaMaTa KaTalu3upyeTcs
TJIyTAaMHHA30M, KOTOpasi cyecTByeT B Buae nByx m3opopm, GLS1 u GLS2, kotopsle
W3HAYAJIbHO UACHTU(ULIUPOBAHBI KAK SKCIIPECCUPYEMbBIE B TIOYKAX U NIEUEHU COOTBETCTBEHHO.
UzBecTHO, uTo rnyramuHasa novek (GLS1) siBasiercs B 6oJiblleli CTerneHu MOBCEMECTHO
JKCIIpeccUupyeMoit, Heskenu riyramunasa nedenu (GLS2), u umeer 2 crutatic-sapuanrta, KGA u
oonee kopoTkyro GAC-m3odopmy, 06a U3 KOTOPBIX JToKaTu3upyroTcs B mutoxouapusix (Elgadi
et al., Physiol. Genomics 1999, 1, 51-62; Cassago et al., Proc. Natl. Acad. Sci. 2012, 109, 1092-
1097, kaxnas U3 KOTOPBIX BKJFOUEHA OCPEACTBOM CCBUIKH BO BCEil CBOEH MOJTHOTE).
Oxcnpeccust GLS1 cBsizaHa ¢ pOCTOM OMyXO0JIM U 3JI0KAY€CTBEHHOTO HOBOOOPA30BaHHS B Psifie
tunos 3adonesanuti (Wang et al., Cancer Cell 2010, /8, 207-219; van der Heuval et al., Cancer
Bio. Ther. 2012, 13, 1185-1194, kaxxnast u3 KOTOPbIX BKJIFOYEHA IMOCPEICTBOM CCBHIJIKUA BO BCEH
csoeii monHoTe). [ToaTromy oxkmumaercst, uro nuHruOuTOpel GLS1 OyayT MpUMEHUMSBI IPH JICUYSeHUN

paka B BUAE MOHOTEPAIIUU UJIN B KOM6I/IHaL[I/II/I C APyTUMHU NNPOTUBOPAKOBBIMH CPEACTBAMU.

KPATKOE OITMCAHUWE U30bPETEHH A

[0004] B ognOM acniekte nmpemioxkensl coenunenue Gpopmynsi (1),

3 2
R R
H s “
- n
[\l 0] =
Q @),

wiu ero papMalieBTUIECKH pUeMIieMast COJlb, Te:

Q mpencrasnsier cobol mupunasuH-3-mi, 6-PTOPIUPUAASHH-3 -1,

R' npencrasmsier coboii H;

KaKIbId U3 R? u R’ HezaBucumo npexncrasisiet cobort C1-C6 ankwun, wn R? u R’ BmecTe
obpazytot -(CH,)3-;

i R' u R? BMecte o6pasyrot -(CH,),- u R npencrasmster coboii -CHs;

R? npezncTaBnseT codoii ranoreH, -CHs, -OCHj3, -OCHF,, -OCF; unu -CN; u

n npuHuMaet 3Hauenue 0, 1 wnum 2.
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[0005] B npyrom acniekre (apmaneBTHUECKast KOMIO3HLIS BKIIFOYAET B ce0st COeMHEHHE
dopmyiet (I) mnu ero papmaneBTHUECKH TPUEMIIEMYEO COJIb U IO MEHBIIECH Mepe OUH
(bapmareBTHUECKH TPUEMIIEMBII pa30aBUTENb UM HOCUTEITb.

[0006] B npyrom acniekre coenunenue gpopmyisl (I) mmm ero ¢papMareBTHIECKH
npuemiemMas Cojb PeAHAa3HAUYEHBI IS IPUMEHEHUs B JISUEHUH PaKa.

[0007] B npyrom acriekte npumeHenue coenunenus: popmyibl (1) wiu ero
(dapmManeBTHUECKH PUEMIIEMO COJH MPEeAHA3HAYEHO JJISi H3TOTOBJIEHHSI JIEKAPCTBEHHOTO
npenapara AJis JJeueHUs paka.

[0008] B npyrom acnekte crocob jieueHus paka y TeIIOKPOBHOTO JKUBOTHOTO,
HY>KJQIOIErocst B TAKOM JIEYEHUH, BKIIFOUAET BBEJECHUE TEIUNIOKPOBHOMY JKHBOTHOMY
TepaneBTH4YeCckH 3(H(HEKTUBHOIO KOJNM4eCcTBa coenrHenus popmyJis (1) wnm ero
(apMaLeBTUUECKH MTPUEMJIEMOH COJIH.

[0009] Jpyrue acnekTsl OyayT OYEBUAHBI U3 OMUCAHUS U (POPMYJIbI U300 PETEHHS.

I[MOJAPOBHOE OITMCAHUME
[0010] MHorue BapuaHTbI OCYIIECTBICHHS TOAPOOHO PACKPBITHI B OMUCAHUU U OyIyT
OYEeBHHBI UNTATENIO-CIIELINAINCTY B JaHHOM oOnactu TexHUkH. Hacrosimee nzo0perenue He
JOJKHO MHTEPIIPETHPOBATHCS OTPAHUYEHHBIM KaKUM(H)-THO0 OnpeaeeHHbIM(1)
BapHaHTOM(BapHAHTAMH) €r0 OCYIIECTBICHUS.
[0011] IIpenycmotpensl coenunenue Gpopmysi (1),

R3. _R?
N

1
H s H R
N N §
N [ SR
N-N o y
N
Q @,

WK ero GpapMaleBTHUECKH TPUEeMJIeMast COJib, Te

Q nmpencrasnser cobolt nupunasuH-3-nui, 6-GTOpPNUpPUAA3UH-3 -1,

R' npencrasiser coboii H;

KaKIbId U3 R’ u R’ nezaBucumo npexncrasisiet cobort C1-C6 ankwun, wim R? u R’ BmecTe
obpazyrot -(CHy)3-;

i R' u R? Bmecre o6pasyrot -(CHy),- u R npencrasmsier coGoii -CHs;

R npexncrasiser codoi ranoreH, -CHs, -OCHj3, -OCHEF,, -OCF3 wnu -CN;
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n npuHuMaet 3HaueHnue 0, 1 wnnm 2.
[0012] Konbua nupunasun-3-una u 6-GTopnupuaa3zuH-3-mia XapakTepusyTCs

CIIEIYIOIITUMH CTPYKTYPaAMH:

|
|

~N ~N
N o
F

nNMpUaA3nH-3-un 6-tpTopnupngasmn-3-un

[0013] B HexoTOpBIX BapHaHTax OCYINECTBJIECHUS, €CJIU N paBHO 1, TO R* Moxer GbITh B 3-M

MOJIOJKEHNH, T.€.

3 2
R R
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NS\ _N R4
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N-N
N o)

Q

[0014] B HeKOTOpBIX BapHaHTax OCYINECTBJICHUS, €CJIU N PaBHO 1, TO R* Moxer GbITh B 4-M

MOJIOJKEHNH, T.€.

RY, .R?
H H N" R
N— S\ N
st
N—N
N ° R
Q
[0015] B HexkoTOpbIX BapraHTaxX OCYIIECTBJIEHUS, €CJIU N PaBHO 2, TO OJJHO PACIOJIOKEHNE

R* Moxer GbITh B 3-M MOIOKEHIH, a IPYroe pacroIOKEHUe R* MosxeT GBITh B 4-M IIOJIOKEHHH,

T.C..

3 2
H g N R
NS\ N R
st
N-N ¢
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! R
Q :
[0016] TepmuH "(apmarieBTUYECKH IPUEMIIEMBII" TPUMEHSAETCSI I YKa3aHUs TOTO, U4TO

00BbeKT (HarmpuMep, COJib, JIeKapCTBeHHAs popma, pa3daBUTE b T HOCUTENb) SBIISIETCS

MOJX OSIIIIUM JIJIsl MPUMEHEeHUs areHTaMu. UumocTpaTuBHBIHN nepedeHb papMarieBTHUECKH
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HpUeMIIeMbIX coitell MOkHO Halitu B Handbook of Pharmaceutical Salts: Properties, Selection
and Use, P. H. Stahl and C. G. Wermuth, editors, Weinheim/Zurich: Wiley-VCH/VHCA, 2002,
KOTOPBII BKJIFOYEH MOCPEACTBOM CChUIKHM BO BCel cBoel monHote. [logxonsameit
(apmManieBTHYECKH IPHEMIIEMOM Colbio coenuuenus popmyel (I) siBisiercs, HampuMep, coNb
npucoeanHeHNs KucaoTel. Conb NPUCOeTUHEHUS KUCIOThI coennHeHus popmyasl (I) Moxker
ObITh 0Opa3oBaHa MOCPEACTBOM MPUBEICHUS B KOHTAKT COSIMHEHHUS C MMOIXOASIICH
HEOPTraHN4eCKOMN WJIN OPraHU4eCKON KUCIIOTOM NpH YCIOBUSX, U3BECTHBIX criennanucty. Conb
IPUCOEANHEHNs] KUCIIOThI MOXKeT ObITh 00pa3oBaHa C MPUMEHEHNEM, Halpumep,
HEOPraHW4YeCKOH KHCIIOTBI, TAKOW KaK XJIOPHCTOBOIOPOIHAS KHCIIOTA, OPOMICTOBOAOPOIHAS
KHCJIOTA, CepHas kucaora u dpocdopHast kuciora. Colb MPUCOSANHEHHST KUCIOThI MOJKET TaKXkKe
ObITh 0Opa3oBaHa C MPUMEHEHNUEM, HAIIpUMep, OPTraHUUECKOW KHUCIIOThI, TAKOH KaK
TpUPTOPYKCYCHAs KMCIOTA, METAHCYJIb(OHOBAs KMCIOTa UITH OEH30ICYIb(POHOBAS KUCIIOTA.
[0017] ITosTOMYy B OTHOM BapHaHTe OCYIIECTBIEHUS MIPETyCMOTPEHBI CoeNMHEHHe (POpPMyJITbI
(I) unm ero ¢papmaneBTHYECKH IpHUEMIIEMast COJIb, IIie (papMaLeBTHYECKH TpUemMiieMast COJib
IpescTaBIseT OO0 CONb XJIOPHUCTOBOAOPOIHON KUCIOThI, OPOMUCTOBOAOPOIHON KHUCIIOTBI,
CepHOH KUCIOTHL, POCHOPHOI KUCITOTHI, TPUPTOPYKCYCHON KUCIOTHI, METAHCYJIH(OHOBOH
KHCJIOTBI WK OEH30JCYIb(OHOBOM KUCIIOTHI.

[0018] B onHOM BapuaHTe OCYLIECTBIICHHS TIPeayCcMOTpeHbl coenunenne Gopmyasr (I) nmm
ero ¢apManeBTHYeCKH pUeMIieMasi Colb, Tae GapMaleBTHIECKH pueMIieMast COJIb
npesacTaBiIseT co0OoH CONb XJIOPHUCTOBOAOPOIHON KUCIOTHI MIIH OPOMHCTOBOAOPOIHON KHUCIIOTHL.
[0019] JlonoMHHUTEIbHON MOAXOASIIEH (hapMaleBTUISCKH IPUEMIIEMOH COJIBIO COSTUHEHHUS
dopmyusl (1) siBrsieTcst conb nprcoenuHeHUs1 ocHOBaHUA. Collb IPUCOEIMHEHUSI OCHOBAHMUS
coenunenus GopmyJs (I) MokeT ObITh OOpa3oBaHa MOCPENCTBOM NPUBENESHHS B KOHTAKT
COEIMHEHHS C MOIXOASIINM HEOPraHMYECKUM HITH OPTAHUYECKUM OCHOBAaHHEM IPH YCIIOBHSIX,
M3BECTHBIX criernanucTy. Cob MpUCOEINMHEHNs] OCHOBAHUS MOXKET, Halpumep, ObITh
oOpa3oBaHa ¢ MPUMEHEHNEM, HallpUMep, HEOPTaHUIECKOTO OCHOBAHHUSI, TAKOTO KaK THIPOKCHA
IIEJIOYHOr0 MeTaja (Takoro Kak THAPOKCHUI HATPUSL, KaJusl YUK JINTHS) WJIH THAPOKCHI
I[E€JIOYHO-3€MENIbHOrO MeTaa (TaKoro Kak ruAPOKCU KanbLus Ui rugpokcun maraus). Conb
NPHUCOEINHEHHSI OCHOBAHHUSI TAKXKe MOKET ObITh 00pa3oBaHa C MPHMEHEHNEM, HalpuMep,
OpPraHMYEeCKOro OCHOBAHMSI, TAKOTO KaK METHJIAMHH, TUMETUIIAMUH, TPUMETHUIAMUH,

HNUMEePUINH, MOPGOIUH Wil mpuc-(2-ruAPOKCUITHI)aMHH.
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[0020] [TosTOMy B OTHOM BapHaHTEe OCYIIECTBICHUs MpeIIoskeHbl coenuHenne Gopmydsl (1)
WK ero (papMaleBTHUECKH TpUeMIIeMast COJib, rae (hapMaleBTUYECKH PUEMIIEMAasi COJTb
IpeCTaBIsAeT COOOU CONb THAPOKCUIA HATPUS, THAPOKCHIA KNS, THAPOKCHIA JIUTHSI,
THIPOKCHIA KaJIbLUsl, THAPOKCH/IA MarHus, METUJIAMUHA, TUMETHIIAMIHA, TPUMETHIAMIHA,
NHUNepUaANHA, MOpGOINHA MU mpuc-(2-rugpOKCUITII)aMUHA.

[0021] B ogHOM BapuaHTe OCYLIECTBIEHUS MPEANIOKeHbI coequHerre popmybl (I) unm ero
(apMaLeBTUYECKH MTpHEeMJIEMast COJIb, TIe (papMalleBTHUECKH TPUEeMJIeMast COJIb IPEACTABIISIET
co00ii COJTb XJIOPHUCTOBOJOPOIHON KUCIOTHI, OPOMHCTOBOJOPOIHON KUCIIOThI, CEpHOM KHCIIOTHI,
dochopHoii KUCTOTHI, TPUPTOPYKCYCHOIN KUCIOTHI, METAHCYJIb(OHOBOM KHCIIOTHI,
OeH30J1CyIb(POHOBON KUCITOTHI, TUAPOKCHUAA HATPUS, TUAPOKCUIA KNS, THAPOKCHIA JINTHUS,
THAPOKCHIA KAJbLIKS, THAPOKCHIA MArHHSI, METHJIAMIHA, TUMETHIAMIHA, TPUMETHIIAMHHA,
NHUIEepUANHA, MOPGOIHHA TN mpuc-(2-ruapOKCHITII)aMHHA.

[0022] JlomoTHUTENbHBIN BAPUAHT OCYLIECTBJICHUS TIPeIyCMaTpUBaeT JII0O00H U3 BAPUAHTOB
OCYILEeCTBJICHUS, OTIPEIEJCHHBIX B HACTOSIIEM JOKYMEHTE (HanmpuMep, BApUAHT OCYLIECTBICHHUS
1o nyHKTy 1 ¢opMyJibl H300peTeH s ), PU YCIOBUHU, YTO OJUH HJIM HECKOJIBKO KOHKPETHBIX
NpUMepoB (HaIpUMep, OAVH, 1BA WJIH TPH KOHKPETHBIX MPUMEPA, MU, B KAYECTBE
aNIbTEPHATUBBI, OIMH KOHKPETHBIN PUMED), BBIOPAHHBIX M3 TPYIIIIbI, COCTOSIIIEH U3 TPUMEPOB
1(a), 1(b), 2(a), 2(b), 3(a), 3(b), 4(a), 4(b), S5(a), 5(b), 6(a), 6(b), 7(a), 7(b), 8(a), 8(b), 9, 10,
11(a), 11(b), 12(a), 12(b), 13, 14, 15, 16, 17 u 18, mo OTAETHLHOCTH UCKJIFOYCHBI.

[0023] Jlanee npuBeaeHbI HEKOTOPBIC 3HAYCHHS U3MEHsieMbIX rpymm B popmydie (I). Takue
3HAYEHUS] MOKHO ITPUMEHSITh B KOMOMHALMH C JIFOOBIMH U3 ONPEAeSICHHH, MyHKTOB (JOpMYJIbI
nu3o00peTeHus (Hanpumep, myHKTOM | GopmyIibl H300pETEeHNs) UK BAPHAHTOB OCYLIECTBIICHUS,
OTIpPENENICHHBIX B HACTOSIIEM JOKYMEHTE, JIsl OOECTIeUEHHs! JOTIOJIHUTEbHBIX BAPHAHTOB
OCYIECTBJICHUSI.

[0024] Q MOXeT NMpencTaBiATh COOOM MUPHIA3UH-3-HIL.

[0025] Q MOKeT nmpeacTaByiATb Co00i 6-hTOpNUpHIA3UH-3-HI.

[0026] n MoxeT ObITh paBHO 0.

[0027] n MOXeT OBITh paBHO 1.

[0028] n MOXeT ObITh PaBHO 2.

[0029] R' moxer npexcrasisits coGoii H.
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[0030] R' mosxer npexcrasmsts coboii H, n mosxer 6brrh passo 1, u R* Mosxer GbITh B 3-M
TIOJIOKEHHH.
[0031] R' mosxer npeacTaBisaTh codoit H, n MoskeT ObITh paBHO 1, U R* mosxer MPENCTABIIATD
coboii 3-meTu, 3-MeTOKCH-, 3-TU(TOPMETOKCH-, 3-TpH(YTOPMETOKCH- FITH 3-LIUAHOTPYIIILY.
[0032] R' moxer npencrasnaTs coboit H, n Moxer 6bith paBuo 1, u R* Moxer GbIth B 4-M
TIOJIOKEHHH.
[0033] R' moxer npeacTasysAaTh coboi H, n Moxer ObITh paBHO 1, 1 R* moxer MPENCTABIATD
coboti 4-¢rop unu 4-MeTuI.
[0034] R' moxer npexcrasisith coGoii H, n MoskeT GbITh paBHO 2, 0HO pacronoxenue R*
MOXET OBbITh B 3-M IOJIOXKEHUH, & IPYTOe PaCIIONOKEHNE R* MOsKeT GbITh B 4-M TIOJOKEHUH.
[0035] R' mosxer npeacTaByaTh codboi H, n MoxkeT ObITh paBHO 2, B OHOM Clly4dae R* moxer
MpenCTaBIATh CO60it 3-TpuTOPMETOKCH, a B ApyroM ciyuae R* moxer npexcrasists coboit 4-
dbrop.
[0036] Kaskmpiit u3 R* u R? HesaBucuMo Mosxer npencraBisith coboii C1-C6 ank.
[0037] Kasxmpiit u3 R* u R’ HesaBucrMO Moxer NPEICTABJIATb COOOM METHIL.
[0038] R’ 1 R® BMecte moryT 06pasossBats -(CH,)s-.
[0039] R' moxer npexcrasisits coGoii H.
[0040] R' 1 R” B7Mecte MoryT o6pasosbiBath -(CH,),- 1 R’ Mosxer mpencraBmsath coboii -
CHs.
[0041] R* Mosxer npencrasisits coboii H.
[0042] R* mosxer MPECTABNIATH COOOM TaJloreH.
[0043] R* Moxer npencrasisith coGoii drop.
[0044] R* moxer npencrasisits coboii -CHs.
[0045] R* mosxer npexcrasisith coboit -OCH;.
[0046] R* moxer npencrasisits coboii -OCHF,.
[0047] R* mosxer mpencrasisits co6oii -OCF;.
[0048] R* moxer npencrasisits co6oii -CN.
[0049] B ogHOM BapuaHTe OCYLIECTBIEHUS NPEANIOKEHbI coenuHerne ¢popmynl (I) mmm ero
(dapmManieBTHYECKH TpHEeMIIeMasi COJb, TAe:

Q npencrasnsier coboit muUpUAASHH-3-UI WU O-PTOPIHPUAASHH-3-1JT,

1 o
R mpencrasnser coboii H;
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KasKObId U3 R? u R® HezaBucumo npexncrasnsetr coboii C1-C6 ankun, unu R’uR’
BMecTe oOpasyrot -(CH,)s3-;

R? npeznctapnseT codoii ranoreH, -CHs, -OCHj3, -OCHEF,, -OCF; unu -CN; u

n npuHuMaet 3Hadenue 0, 1 v 2.
[0050] B ogHOM BapuaHTe OCYLIECTBIEHUS MPEAIOKeHbl coenquHerue ¢popmyinl (I) mmm ero
(hapMaLeBTUYECKH MTPUEMJIEMast COJIb, TIE:

Q npexncrasnsier coboit muUpUAA3HH-3-UI WU O-PTOPIHPUAASHH-3-1JT,

R' npexcrasisier coboit H;

KasKIbId U3 R? u R® nezaBucumo npexncrasisiet cobori C1-C6 ankun, wnu R’uR’
BMecTe oOpasyrot -(CH,)s-;

R? npezncrasnseT codoii ranoreH, -CHs, -OCHj3, -OCHF,, -OCF; unu -CN; u

n pasHO 1.
[0051] B omHOM BapuaHTe OCyIIECTBIICHHS TpeIoKeHbl coenuaenne Gopmydsl (I) umu ero
(apmaLeBTUYECKH MTpUEMJIEMast COJIb, TIE:

Q npencrasnsier coboit MUpUAAZHH-3-UI WU O-PTOPIHPUAASHH-3-1JT,

R' mpencrasnser coboit H;

KasKIbId U3 R? u R® nezaBucumo npexncrasiisiet cobor C1-C6 ankwun, wu R’uR’
BMecTe o0pasyroT -(CH,)s3-;

R? npezncrasisieT codoii ranoreH, -CHs, -OCHj3, -OCHEF,, -OCF; unu -CN; u

n pasHO 1, rne R* HaxOOHTCS B 3-M MONOKEHUN.
[0052] B onHOM BapuaHTe OCYIIECTBICHHSI MPEAIOKeHbI coeqrHenue GopmyJbi (1) wiu ero
(apMaLeBTUYECKH MTPHEeMJIEMast COJIb, TE:

Q npencraBnseT coOO¥ MUpUIAZHH-3-HIT WIH O-GTOPIUPUAA3UH-3- 1T,

R' npencrasnsier coboii H;

Kasnerii u3 R* u R Hezaucumo npencrasmser co6oii C1-C6 anku.

R* npezctasnseT codoii ranoreH, -CHs, -OCHj3, -OCHEF,, -OCF; unu -CN; u

n npuHumaet 3Hadenue 0, 1 wnm 2.
[0053] B ogHOM BapuaHTe OCYLIECTBIEHUS NPEANIOKEHbI coenuHerne ¢popmynl (I) mmm ero
(apMaLeBTUYECKH MTPUEeMJIEMast COJIb, TIE:

Q npencrasnsier coboit muUpUAASHH-3-UI WU O-PTOPIHPUAASHH-3-1JT,

1 o
R mpencrasnser coboii H;
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Kasxzsiii 3 R u R® nesasucnumo npencrasmsier coGoit C1-C6 ankmi.

R? npexnctasnsier codoit ranoreH, -CHs, -OCHj3, -OCHF,, -OCF3 wnu -CN;

n paBHo 1, roe R* HaxomuTCst B 3-M MONOKEHNN.
[0054] B ogHOM BapuaHTe OCYLIECTBICHHS MPEANIOKEHbI coenuHerue ¢popmyJis (1) mnm ero
(hapMaLeBTUYECKH MTPUEMJIEMAst COJIb, TE:

Q npexncrasisier cO00M MUPUAAZUH-3-UJI WIH O-QTOPIUPUAA3HH-3 -1,

p p pTup

R' npencrasmser coboit H;

R’ u R? Bmecte o6pasyrot -(CH,)s-.

R* npeznctasinsieT codoii ranoreH, -CHs, -OCHj3, -OCHF,, -OCF3 unu -CN; u

n npuHumaet 3Hauenue 0, 1 v 2.
[0055] B onHOM BapuaHTe OCYIIECTBICHHS MPEAIoKeHbI coeqrHenue GopmyJbi (1) wmu ero
(hapMaLeBTUYECKH MTPHEMJIEMAst COJIb, TE:

Q npencrasnsier coboit MUpUAA3HH-3-UI WU O-PTOPIHPUAA3HH-3-1JT,

R' npencrasmser coboii H;

R’ u R? Bmecre o6pasyror -(CH, )s-.

R npeznctasnseT codoii ranoreH, -CHs, -OCHj3, -OCHF,, -OCF; unu -CN; u

n pasHO 1, rne R* HAXOZUTCS B 3-M TIOJOKEHUH.
[0056] B omHOM BapuaHTe OCYILIECTBIICHHS TpeIokKeHbl coenunHerne Gopmysl (I) umu ero
(apMaLeBTUYECKH MTpHeMJIeMasi COJib, TTE:

Q npencrasnsier coboit nmupugasuH-3-mi unu 6-propnupunazuH-3-1,

R' u R” Bmecte obpasyror -(CH,),-, u R® mpencrasnser coboit -CHj;

R? npexnctasinsieT codoii ranoreH, -CHs, -OCHj3, -OCHF,, -OCF3; unu -CN; u

n npuHuMaet 3Hadenue 0, 1 nnum 2.
[0057] B ogHOM BapuaHTe OCYLIECTBIEHUS MPEASIOKEHbI coenuHenne popmyJis (1) mm ero

apMalEeBTUYECKU TIPUEMJIEMasi COJIb, T COSTUHEHUE BIOPAHO U3 TPYIIIbI, COCTOSIIEH 13!
p p p py
-2-(mumeTnnamMuHo)-2-pernn-N-[ 5- - 1-nupuaasuH-3-uImuppOIUINH-3-

[0058] 25)-2 2 N-[5-[[(3R)-1 3 3
unamuHo|-1,3,4-Tnanuazon-2-unjaneraMmumia,;
[0059] (2R)-2-(numeTrnnamuno)-2-penun-N-[ 5-[[(3R)-1-nupunazus-3-uanuppoauaus-3-
unamuHo]-1,3,4-Tnanua3on-2-unjaneraMmumia;
[0060] (25)-2-(numernnamuHo)-2-(4-propdennn)-N-[5-[[(3R)-1-nupunazun-3-

WP POTUANH-3 -1 |aMuHO |- 1,3 ,4-Trnanuason-2-mijaneramuaa;
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[0061] (2R)-2-(numerrnamuno)-2-(4-¢propdpernn)-N-[5-[[(3R)-1-mupunazun-3-
WINMHPPOTUANH-3 -1 |aMuHO |- 1,3,4-Tuaguason-2-uijaneramuaa,

[0062] (25)-2-[3-(nudTopmerokcu)penmn|-2-(mumernnamuao)-N-[ 5-[[(3R)- 1 -mupunazun-3-
WP POTUANH-3 -1 |aMuHO |- 1,3 ,4-Tnaguason-2-mijaneramuaa,

[0063] (2R)-2-[3-(mudpropmerokcu)penmn|-2-(numermnamMuao)-N-[ 5-[[(3R)-1-nupunazun-3-
WP POTUANH-3 -1 |aMuHO |- 1,3 ,4-Tnanuason-2-mi|aneramuaa;

[0064] (25)-2-(mumernnamuHo)-N-[5-[[(3R)-1-nupnaa3uH-3-MImUppONTUANH-3 -1 | aMHHO |-
1,3,4-tnaguazon-2-un|-2-[3-(tpudropmerokcu)penui|aneramuna,

[0065] (2R)-2-(mumerrnamuno)-N-[5-[[(3R)-1-mupnaasuH-3-MImuppoNuaAnH-3 -1 |aMIHO | -
1,3,4-Tnanuason-2-unl-2-[3-(tpudropmerokcu)penun Janeramua;

[0066] (2S)-2-(azerugun-1-un)-2-[ 3-(audropmerokcu)pennn]-N-[5-[[(3R)-1-mupuna3un-3-
WINMAPPOTUANH-3 -1 |aMuHO |- 1,3,4-Tuaguason-2-mijaneramuaa,

[0067] (2R)-2-(azerunun-1-un)-2-[ 3-(audropmerokcu)pernn |-N-[ 5-[[(3R)- 1 -mupunazun-3-
WP POTUANH-3 -1 |aMuHO |- 1,3 ,4-Tnaguason-2-mijaneramuaa,

[0068] (25)-2-(azerunun-1-un)-2-(3-meroxcudenun)-N-[ 5-[[(3R)-1-nupunazus-3-

WP POTUANH-3 -1 |aMuHO |- 1,3 ,4-Tnanuason-2-mijaneraMmuaa;

[0069] (2R)-2-(azerunun-1-nn)-2-(3-merokcudennn)-N-[5-[[(3R)-1-nmupunazun-3-
UITAPPONUANH-3 -1 |aMuHO |- 1,3, 4-THaauazon-2-uijaneraMmuna,

[0070] (25)-2-(azerupun- 1-mn)-N-[ 5-[[(3R)- 1 -tupuna3suH-3 -unuppoIUINH-3 -1l |aMHUHO |-
1,3,4-tnanuason-2-unl-2-[3-(tpudpropmerokcu)penun|aneramunia,

[0071] (2R)-2-(azerunun-1-mn)-N-[5-[[(3R)- 1 -mupunazuH-3-HImHP PO INH-3 -1 |aMHHO |-
1,3,4-tnanuazon-2-unl-2-[3-(tpudTopmerokcu)peHni|aneraMmusa,;

[0072] (1S)-2-metun-N-[5-[[(3R)-1-nupunaszun-3-unnupponuans-3-uilamuso]-1,3,4-
THaana3oj-2-mi|-3,4-nuruapo- 1 H-uzoxunonun- 1 -kapbokcamua,

[0073] (1R)-2-metun-N-[5-[[(3R)-1-nupuna3us-3-unnuppoauaus-3-uilamuno]-1,3,4-
THanuazon-2-uil-3,4-nurunpo- 1 H-uzoxunonuu- 1 -kapbokcamuna;

[0074] (25)-2-(numernnamuHo)-2-(n-ronmn)-N-[ 5-[[(3R)- 1 -nupunazus-3-unmupponuaug-3-
ui]amuHo |- 1,3, 4-THanna3on-2-uijaneraMmuna;

[0075] (25)-2-(mumermnamuHo)-2-(M-tonmn)-N-[ 5-[[(3R)- | -nmupunaznH-3-uamuppoiauauH-3-

unamuHo|-1,3,4-Tnanuason-2-unjamneramumia,
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[0076] (25)-2-(azerunun-1-nn)-2-[4-pTop-3-(Tprdropmerokcu)penmn]-N-[ S-[[(3R)-1-
NUPUIA3UH-3-WIMUPPOIUANH-3 -1 |aMuHO]- 1,3 ,4-Tnaanason-2-ulanerammaa;

[0077] (2R)-2-(azerunun-1-un)-2-[4-prop-3-(tpudropmeroxkcu)penmn]-N-[ S-[[(3R)-1-

MU PHUIA3UH-3-WIMTHPPOTUANH-3 -1 |aMuHO |- 1,3 ,4-Tnaanason-2-wilaneraMmmaa;

[0078] (25)-2-(azerunun-1-mn)-N-[5-[[(3R)-1-(6-propnupuaazuH-3-ua)MUppOIUANH-3-
wilamuHo]-1,3,4-Tuaauazon-2-uil-2-[ 3-(tpupTopmeTorcu )P eHu |alieTaMuaa;

[0079] (2R)-2-(azerunun-1-nn)-N-[5-[[(3R)-1-(6-propnupunazuH-3-um)muppoauauH-3-
wi|amuHo|-1,3,4-Tnagnazon-2-unl-2-[3-(tpudropmerokcu )peHmn JaneraMuia; u

[0080] (25)-2-(3-umanodenmn)-2-(aumerrnamuno)-N-[5-[[(3R)-1-nupupazun-3-
WINUPPOIUANH-3-1i|aMuHo |- 1,3,4-Tuanuaszon-2-mijaneraMmusa.

[0081] B onHOM BapuaHTe OCYIIECTBICHHS MPEAIoKeHbI coeqrHenue GopmyJbi (1) wmu ero
(dapmanieBTHYECKH PHEMIIEMAasi COJIb, II€ COeANHEHHNE BLIOPAHO U3 TPYIIIbL, COCTOSIIEH H3:
[0082] (2S)-2-(mumernnamuno)-2-permn-N-[ 5-[[ (3R)- 1 -nmupunazun-3 -uamupponuans-3-
unamuHo|-1,3,4-Tnanua3on-2-umnjaneraMmumia;

[0083] (25)-2-(numernnamuHo)-2-(4-propdennn)-N-[5-[[(3R)-1-nupunazun-3-

WP POTUANH-3 -1 |aMuHO |- 1,3 ,4-Tnanuason-2-mijaneraMmuaa;

[0084] (2R)-2-[3-(mudTopmerokcu )pennn|-2-(aumermnamuno)-N-[5-[[(3R)-1-nupunasus-3-
UITAPPONUANH-3 -1 |aMuHO |- 1,3, 4-THaanaszon-2-uijaneraMmuna,

[0085] (25)-2-[3-(nudropmerokcu)penmn|-2-(aumermnamuno)-N-[ 5-[[ (3R )-1-mupnpazun-3-
WINUPPOIUANH-3-1i|aMuHo|-1,3,4-Tuanuaszon-2-uijaneramuaa,

[0086] (25)-2-(numermnamuHO)-N-[5-[[(3R)-1-mupuaasuH-3-MIMHUPPOITUANH-3-HJ1 | AMUHO |-
1,3,4-tnanuazon-2-unl-2-[3-(tpudTopmerokcu)peHni|aneraMmusa,;

[0087] (25)-2-(azerugun-1-un)-2-[3-(audropmerokcu)pennn]-N-[5-[[(3R)-1-nmupunazun-3-
WP POSTUANH-3 -1 |aMuHO |- 1,3 ,4-Tnaguason-2-mijaneramuaa,

[0088] (25)-2-(azerunun-1-un)-2-(3-meroxcudenun)-N-[ 5-[[(3R)-1-nupunazus-3-

WP POTUANH-3 -1 |aMuHO |- 1,3 ,4-Trnanuason-2-mijaneramuaa;

[0089] (25)-2-(azerunun-1-mn)-N-[5-[[(3R)-1 -nuprnasznH-3-nianmuppoauuH-3 -1i|aMHHO |-
1,3,4-tnaguazon-2-un|-2-[3-(tpudropmerokcu)penuin|aneramuna,

[0090] (1S)-2-metun-N-[5-[[(3R)-1-nmupupazus-3-unmuppoauauH-3-uilamuao]-1,3,4-

THaAna30J1-2-mi|-3,4-nurunpo- 1 H-uzoxunonun- 1 -kapOokcamuna,
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[0091] (25)-2-(mumermnamuHo)-2-(n-ronmn)-N-[ 5-[[(3R)- 1 -nupunazuH-3-uamuppoauauH-3-
unamuHo|-1,3,4-Tnanuazon-2-unjaneramumia,;

[0092] (25)-2-(mumermnamuHo)-2-(M-Tosn)-N-[ 5-[[(3R)- 1 -nmupunazus-3 -unnupponuans-3-
unamuHo]-1,3,4-Tnanua3on-2-unjaneraMmumia;

[0093] (25)-2-(azerunun-1-un)-2-[4-pTop-3-(Tpudropmerokcu)penmn]-N-[ 5-[[(3R)-1-

MU PUIA3UH-3 - WP POTUANH-3 -1 |aMuHO |- 1,3 ,4-Tnaana3on-2-wuilaneraMmmaa;

[0094] (25)-2-(azerunun-1-mn)-N-[5-[[(3R)-1-(6-propnrpuaaznH-3-ua)MUppOTUANH-3 -
wi|amuHo]-1,3,4-Tnaguazon-2-unl-2-[3-(tpudpTopmerokcu )peHm |aneraMuaa;

[0095] (2R)-2-(azerunun-1-mn)-N-[5-[[(3R)-1-(6-proprnupuaazuH-3-ui)muppoIuInH-3 -
nnlamuno]-1,3,4-tuagnazon-2-un)-2-[3-(rpudropmeroxcu)peHun|aneraMuna; 1

[0096] (2S)-2-(3-unanodenmn)-2-(numerunamuno )-N-[ 5-[[(3R)-1-nupunasun-3-
WINMUPPOTUANH-3 -1 |aMuHO |- 1,3,4-Trnanuason-2-milaneraMmuza.

[0097] CoenuHeHus U COMM, ONMCAHHBIE B HACTOSIIEM ONHUCAHUU, MOTYT CYIIECTBOBAThH B
COJIbBATUPOBAHHBIX (pOpMax M HECOIBBATHPOBAHHBIX (popmax. Hampumep, conbBaTHpOBaHHAS
(dbopma MOXKeT IpeACTaBIATE COO0H MUIPAaTHPOBAHHYIO (POPMY, TAKYIO KaK MOJYTHApaT,
MOHOTUAPAT, TUTHIPAT, TPUTUAPAT, WU €€ albTepPHATUBHOE KonyecTBo. Hacrosiee
N300peTeHNne OXBAThIBAET BCE TAKHUE CONbBATHPOBAHHBIE H HECOIbBATHPOBAHHBIE (POPMBI
coenuHeHui popmyel (I).

[0098] ATOMBI COEAMHEHUI U COJIeH, ONTUCAHHBIX B HACTOSIIEM OIMMUCAHUH, MOTYT
CYILECTBOBATh B Pa3HbIX H30TONMHBIX popMax. Hacrosimee n3obperenne oxBaTbIBaeT BCe
n3oTonHbIe (popMbI coennnennii hopmyas (I), Bkrouas yraepon ' C wmn °C u Bomopon 'H, *H
(neitrepuit) wmn “H (Tpuruit).

[0099] CoenuHeHus U COM, OMMCAHHBIE B HACTOSALIEM ONMCAHUU, MOTYT CYIIECTBOBATD B
BUze cMecH TayToMepoB. "TayTomepsl" npencTaBisitoT COOOH CTPYKTYpPHbIE U30MEPHI, KOTOPBIE
HaxOJATCS B COCTOSTHMM PAaBHOBECHS B PE3yJIbTaTe MUIpaLuu aToMa Bopopoza. Hacrosimee
n300peTeHre BKIII0YAeT BCe TayTOMepbI coenrHeHu popmysl (I).

[0100] Coenunenus: popmyiel (I) MOryT OBITH IOTYUEHBI B Pa3HBIX JHACTEPEOMEPHBIX
dopmax. Hacrosimee n3o0pereHne BKIIOUAET BCE JUacTepeoMepHble GOpMbl COeTMHEHUH
dopmysr (I).

[0101] B ogHOM BapuaHTe OCYLIECTBIEHUS MPEAYCMOTpEHbI coenunenue Gopmysl (1) umm

ero (hapMarieBTHUECKH NIPUEMIIEMAs COJIb, KOTOPbIE MPENCTABIISIOT COOOM OTAEIbHBIN
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auacTepeoMep, HaxXOIsLIHiCs B quactepeomepHoM uzobitke (%ode), coctasstomem > 95%, >
98% unu > 99%. B onHOM BapuaHTe OCYINECTBJIEHUS OTACIbHBIN TUaCTEPEOMEpP MPUCYTCTBYET B
nuacrepeomepHoM u30bITKe (Yode), cocTasisromeM > 99%.

[0102] Coenunenus popmyiel (I) MOKHO TOTyYaTh, HAIPHIMED, PEAKIUEH COSTMHEHHS

dopmyns! (1I):

H
N— S\ _NH,
\« )
N—N

N
Q 1)
rre Q sIBJISETCS TAKUM, KaK OMPEAENIEHO BbIlle, ¢ coenquHerneM ¢popmyJisl (I11):
R3, _R?
N R!
X
\—R .

o Z ()

rae RY, R?, R? u R? sBsrorest Takumy, kax OTpeIeNIeHO BbIIIe, U X MPEICTaBIseT COOO0M
YXOISIIYIO FPYIITY, TAKYIO KaK aTOM rajloreHa (HanpuMmep, aTOM XJIOpa) WM THAPOKCHIPYIIIA.
Peakiuuro yoOHO MPpOBOAUTD B MOAXOASLIEM pacTBopuTese (Hanpumep, N, N-
numeTriopmamuae win N, N-mumernnaneraMmusie) U B IPUCYTCTBUM OCHOBAHUS (HaIpUMep,
AUM30NPONUIITHIIAMHH) ITPpH NoAxofsAinel remneparype. ITonxonsinue TemMnepaTypbl
BKJIFOUAIOT, HO HE OTPaHUYUBAIOTCS ’TUM, KOMHATHYIO TemrnepaTypy (ot npumepHo 20 °C no
npumepHo 30 °C), noHWwKeHHy0 Temneparypy (Harpumep, ot npumepHo -77 °C no npumepso 0
°C), UM NOBBILIEHHYIO TEMIIEPaTypy, HanpuMep, npumepHo B npenenax ot 80 °C no 120 °C.
Korna X siBisieTcsi TMAPOKCUIIBHOM TPYIION, [isi 00pa3oBaHKsi aMUTHON CBSI3U MOKHO
UCTIOJIB30BATh MOAXOSIINI areHT coueranus (Hanpumep, HATU).

[0103] [Tostomy coenunenus ¢popmyiel (I1I) 1 ux comu npuUMEHNMBI B KA4€CTBE
IPOMEXYTOUYHBIX COEIMHEHUH MPH Mojy4eHun coequaenuii popmysl (I) n obecneunsaro
JOTIOJTHUTENBbHBIN BAPHAHT OCYIIECTBIIECHHUSL.

[0104] Coenunenus: popmyus (II) 1 popmyae (III) MoryT ObITH OTYUEHBI TOCPEACTBOM
cnoco0O0B, aHAJIOTMYHBIX TE€M, UTO MpHUBEAEHbI B pasaeie "Ilpumepsr"”.

[0105] INopxonsmeit conbro coenunenust popmynl (I11) siBrsieTcst conp npucoenuHeHUs
ocHoBanusi. Conb pucoenuHeHNus OCHOBaHMsI coenrHeHus Gopmyisl (I11) moker ObITH
o0pa3zoBaHa IOCPECTBOM NPUBEIEHUS B KOHTAKT COEIMHEHHUS C MTOIXOAAIINM HEOPTraHUIECKUM

WJIK OPraHUYICCKHUM OCHOBAHHEM IIPH YCIIOBUAX, UBBECTHBIX CIICIIUAJIUCTY. Takne oCHOBaHUS HE
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00s13aTesIbHO 00pa3yroT GapMalieBTHUYECKU mpremMiieMblie co. Coslb mpUCoeTuHEHHUS
OCHOBAaHUsI MOKeT OBITh 00pa30BaHa ¢ MPHUMEHEHHEM, HallpUMep, HEOPraHMUECKOrO OCHOBAHM,
TAKOro KaK MMIAPOKCH] IEJIOYHOr0 MeTalla (TaKoro Kak TUAPOKCU HATPHsI, KaIus WU JIUTHS)
WUTH THPOKCHUJT IIEJIOYHO-3€MENTbHOTO MeTajlia (TaKoro Kak TMAPOKCHA KaJIbLNS FITH THIPOKCHUTT
marnust). CoJib MPUCOEANHEHHsI OCHOBAHUS TaKKe MOKET ObITh 00pa3oBaHa ¢ MPUMEHEHHEM
OpPTaHUYECKOrO OCHOBAHMS, TAKOTO KaK METHJIAMHH, IUMETHUIIAMUH, TPUMETHIIAMUH,
NHUIEePUANH, MOP(OIUH UITH TPUC-(2-THAPOKCUITHI)aMHH.

[0106] ITosTOMY B OZTHOM BapHaHTe OCYIIECTBICHUS MPEIJIOKEHbI COeTMHEHHE (POPMYJIIBI
(IIT) wnu ero coJib, e COJIb MPEACTABISIET COOOH COJIb TMAPOKCUIA HATPUS, TUAPOKCHAA KA,
TUAPOKCHAA JIUTHUSA, THAPOKCH/A KANbLHsL, THAPOKCHUA MarHusi, METUJIAMUHA, AUMETHIIAMUHA,
TPUMETHJIAMHHA, TUIePUINHA, MOP(ONHNHA WK mpuc-(2-TUIPOKCUITHI)aMHHA.

[0107] [Ipennonaraercs, 4TO COENUHEHUS], KOTOPbIE, Kak oxkuaaercsi, tHruoupyot GLS1,
T. €. coequHenus: popmybl (1) 1 ux hapManeBTUYECKH IPUEMIIEMbIE COJIH, MOTYT OBITh
NPUMEHNMBI B TePAITNH, HAIPUMEP, B JICYSHUH 3a00J€BaHUIN UM METULIMHCKUX COCTOSTHHM,
ONOCPEAOBAHHBIX, 110 MeHbLIel Mepe yactudHo, GLS1, B Tom uncne paka.

[0108] Ecnu ynomunaercst "pax", TO TaHHBII TEPMHUH BKIIFOYAET B ceOs Kak
HEMeTaCcTaTUYeCKUl pak, TaK U METaCTaTUYECKUIl pak, Tak YTO JIEHEHHE paKa IoApa3yMeBaeT
00paboTKy Kak MEePBUUYHBIX OMyXOJel, TAK U METACTa30B OMyXOJIH.

[0109] B ogHOM BapuaHTe OCYLIECTBIIEHUS PaK MPEACTaBIsIET COOON METaCTaTHUECKHI PaK.
[0110] B onHOM BapuaHTe OCYLIECTBJICHUS pak MPeiCTaBseT COOOH HeMeTacTaTUIeCKHi
pak.

[0111] "Nurndupyromas akTuBHOCTb B OTHOIEHHH GLS1" OTHOCUTCS K CHHXKEHUIO
aktusHocTU GLS1 B BuAe HENOCPEACTBEHHOIO MIINM ONOCPEAOBAHHOIO OTBETA HA MPUCYTCTBUE
coenunenust popmyisl (I) winm ero papMareBTHUECKU MTPUEMIIEMOI COJIM OTHOCUTEBHO
axtusHocTd GLS1 npu orcyrcrBuu coennnenus ¢opmysl (I) mnm ero GpapmaneBTudecKu
npuemiemon conu. Takoe CHI>KEeHNE aKTUBHOCTH MOKET IIPOUCXOIUTD 34 CYET
HeIOCPEICTBEHHOTO B3auMoAeHcTBus coenuueHus Gopmydsl (I) mmm ero ¢papmarneBruyecku
npuemiemoii conmu ¢ GLS1 wnu 3a cuer Bo3nelcTBus coenunenus popmyisl (I) mnum ero
(papmManieBTHUECKH PUEMIIEMO COJIM Ha OJIMH HIJIH HECKOJIBKO APYTUX (PakTOpOB, KOTOPHIE, B
CBOIO ouepesib, BIUSIOT Ha akTuBHOCTE GLS1. Hanmpumep, coenunenne gpopmyist (I) nunu ero

(papManieBTHUECKHU MPHEeMIIEMasi COJIb MOTYT CHIKaTh ypoBeHb GLS1 mytem
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HerocpenCTBEeHHOTO cBsi3biBaHus ¢ GLS1, myTem BiusiHUS (HEMOCPEACTBEHHOTO HITH
OIMOCPEAOBAHHOTO) Ha IPyroi GakTop co cHrkeHueM akTuBHOCTH GLS1 min nytem
(HemoCpeaCTBEHHOTO UITH OTOCPENOBAHHOTO) CHIKeHUs koaudectsa GLS1, mpucyrcTByrotmero
B KJIETKE UJI OpraHu3Me.

[0112] Tepmun "Tepanus” npenHasHadeH 111 0003HAUYEHUSI CBOETO OOBIYHOTO 3HAYESHHS,
3aKJIFOYAOLIEroCs B JISUSHUH 3a00JIeBaHusI M YCTPAHSHHUHU WJTH KYITHPOBAHUY JIeKaIei B
ocHoBe naronoruy. TepmuH "Tepanus” Takke BKIOYaeT "MpopUIakTUKY", eciu HeT
KOHKPETHBIX YKa3aHuii 00 oOpatHoM. TepmuHsl "Tepanesruyeckuil” u "repaneBTuyecku”
JOJDKHBI HHTEPIIPETHPOBATHCSI COOTBETCTBYIOIIINM 00pa3oM.

[0113] TepmuH "Tepanesrudecku 3pPeKTHBHOE KOIMUECTBO" OTHOCUTCS K KOJUUECTBY
coenuHenus popmyiiel (I), OMUCaHHOTO B JIFOOOM U3 BAPHAHTOB OCYLIECTBJIEHUS B HACTOSIIIEM
IOKyMEeHTe, KOTopoe sBJsieTcs 3G eKTUBHBIM 1T o0ecieue sl Tepanyu y cyobekra. B ciyuae
paka TepaneBTuuecKu 3(p(HEeKTUBHOE KOJMYECTBO MOKET BbI3bIBATh JHOObIE H3MEHEHHUS,
HaOJIFOJaeMble UJTH U3MepsieMble Y CyObeKTa, KaK OMUCAHO BBILIE B ONMpPEeIeHUH "Tepanuu”,
"neuenus" u "npodpunakruxku". Hanpumep, 3 PpekTHBHOE KOIUIECTBO MOKET YMEHBLIATH YHCIIO
PaKOBBIX HJIHM OIYXOJIEBBIX KJIETOK, YMEHbIIATH OO pa3Mep ONMyXOoJd, HHIHOUPOBATh HITH
NPHUOCTaHABIMBATH HHQMUIBTPALIUIO OMYXOJIEBBIX KJIETOK B IIepr(epruuecKrie OpraHbl, BKIIOYAs,
HanpuMep, MITKYIO TKaHb U KOCTh, HHTUOMPOBATh U MPUOCTAHABINBATH METACTA3HPOBAHNE
OIyXOJIeH; MHrUOUPOBATh U MPHOCTAHABJINBATH POCT OMYXOJIeH; OCIa0IATh B HEKOTOPOI
CTENEHU OJJUH WJIM HECKOJIBKO CUMITOMOB, ACCOLIUUPOBAHHBIX C PAKOM; CHHXKATh TSKECThb
3a00JIeBaHUS M YMEHBIIATh CMEPTHOCTD; YIy4IIaTh KAYeCTBO KH3HH WIN 00eCIeunBaTh
KoMOMHauio Takux 3¢ ¢pexToB. DPPekTHBHOE KOIUUECTBO MOKET MPENCTABISATH COOOH
KOJINYECTBO, JOCTATOUHOE JJIsl CHU)KEHHSI MHTEHCUBHOCTH CIMIITOMOB 3a00JI€BaHus,
YyBCTBUTENBHOTO K HHruOupoBanuto aktuBHoctu GLS1. [{ist Tepanuu paka 3¢¢eKTUBHOCTD -
VIVO MOKHO U3MEPSITh, HAPUMED, C MOMOLIBIO OLEHKU MPOJOJIKUTENBHOCTH BbKUBAHMS,
nepuona BpeMeHu 10 nporpeccupoBanus 3abosesanus (TTP), 3HaueHuit yacrotsl oTBeTa (RR),
IPOIOJDKUTENIBHOCTH OTBETA W/WIIN KavecTBa kU3HU. Kak Npu3HaHO CrielnaiucTaMu B JaHHOM
o0nacTu TexHUKH, 3(pPEeKTUBHBIE KOJMUECTBAa MOTYT U3MEHATHCS B 3aBUCUMOCTH OT IIyTH
BBEICHMS, IPUMEHEHHs BCIIOMOTaTeIbHOIO CPECTBA U COBMECTHOIO MMPUMEHEHHUS APYTHX
cpencts. Hanpumep, eciy NpuMeHSIOT KOMOMHHUPOBAHHYIO TEPAIHUIO, TO KOJMYECTBO

coenunenus popmyisl (I) uinm papmalieBTUYECKH MPUEMIIEMOM COJTH, ONTUCAHHBIX B HACTOSIIIIEM
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OIHCAHUH, U KOJMYECTBO NPYroro(Apyrux) GapMareBTHIeCKH aK THBHOTO( aKTUBHBIX )
cpencraa(cpencTs) npu oovennHEeHNH BMecTe 3 (EeKTUBHBI IS JIEYEHHUS LIeJIeBOTr0 HapyLIeHHs
y NMAaLMeHTa-)KMBOTHOTO. B TaHHOM KOHTeKCTe 00BEANHEHHBIE KOINYECTBA MPEACTABISIOT COOOM
"TepaneBTHUECKH 3P (HEeKTHBHOE KOTMIECTBO", €CJIN IPH OOBENNHEHNH HX JOCTATOUYHO AJIS
CHIKEHUS MHTEHCUBHOCTH CUMIITOMOB 3a00JI€BaHNs1, UYyBCTBUTEIBHOIO K MHTMOHPOBAHUIO
axtuBHocTH GLS1, xak omucano Beime. Kak mpaBuio, Takue KOJIUYeCTBA MOTYT OBbITh
OIpezeNieHbl CIIeMaINCTOM B JaHHOM 00JIacTH TeXHUKH, HAIPUMep, UCXO/IS U3 TUara3oHa 103,
OMMCAHHOTO B HACTOSIIEM OMMMCAHUU 1Jis1 coennHeHus popmynsl (1) umm ero papmaneBTudecKu
HpUEMIIEMOI CONTH, U YTBEP KASHHOTO(yTBEP KIAEHHBIX ) HIIH HHBIM 00pa3oM
onyOJMKOBAHHOTO( Oy OJIMKOBAHHBIX ) THANAa30HA(ANANA30HOB) 103 APYTrOro(Ipyrux)
(hapmaLeBTHYECKH aKTUBHOTO(aKTHBHBIX) CoeAHeHus(coenrHenuii). Tepmun "mpodunaktuka"
npefHa3HaueH Ut 0003HAYEHHUs] CBOETr0 OOBIMHOTO 3HAYEHHUS U BKIIFOYAET IEPBUIHYIO
npopUIaKTUKY I NpeAyNpexXIeHNs Pa3BUTHUSA 3a00€BaHUs U BTOPUUHYIO NPOPUIAKTHKY, IPU
KOTOPO#1 3a001eBaHIe YKe Pa3BIIIOCh, M MTAIIMEHTa BPEMEHHO HMJIH ITOCTOSIHHO 3aIIUINAI0T OT
000CTpeHNs WK YXYALIEHUs] COCTOSTHUS 3a00/1€BaHUsL.

[0114] TepmuH "neueHne" MpUMEHSIOT KaK CHHOHUM K TepMuHy "Tepamnus”. [TonoOHbIM
o0pazoM TepMHH "NednTh" MOKHO pacCMaTpPUBATh B KaUeCTBE MPUMEHEHUs TepaIuy, rae
"Tepanus" onpeaeneHa B HACTOSALIEM TOKYMEHTE.

[0115] B ogHOM BapuaHTe OCYLIECTBIEHHUS MPEAYCMOTPEeHa (hapMaleBTUIeCKast
KOMITO3UIIMS, BKJIIOHarowast B ce0s coennHerne Gopmyel (1) wmm ero papmareBTHueCcKH
IPUEMIIEMYIO COJIb U TTO MEHbIIEH Mepe OuH (hapMaleBTHIECKH TPUEMIIEMbI pa30aBUTENb HIH
HOcHUTeNb. B ogHOM BapuaHTe ocymecTBieHNs apMarieBTHIeCKass KOMIIO3UIMS BKJIIOYAeT B
cebs coenunenue Gopmysl (I) B Buae cBoOOOIHOrO OCHOBaHMs. B mpyrom BapuaHTe
ocymIecTBIeHuUs (papMarieBTHUeCKast KOMIO3UIMS BKIIFOUaeT B ceds papMalieBTHIeCKH
NpUEeMJIEMYIO COJlb coenuneHust popmysi (I).

[0116] B onHOM BapuaHTe OCYIIECTBIEHHS MPeayCMOTpeHbl coenunenune Gopmynsl (1) wiu
ero ¢apManeBTHIeCKH pueMiieMasi COJb JUIsl IPUMEHEHUsI B TEPaITHH.

[0117] B ogHOM BapuaHTe OCYLIECTBIEHUS PEAYCMOTPEHBI coenunernue Gopmysl (1) nmm

ero q)apMaLIeBTI/ILIeCKI/I npuemijieMasi COJib IJis1 IPUMEHEHUA B JICHCHUU PaKa.
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[0118] B onHOM BapuaHTe OCYLIECTBICHHS NIPEIYyCMOTPEHO IPUMEHEHUE COSIUHEHNUS
¢dopmyue (I) mnu ero papmaneBTHUECKU TPUEMJIEMOH COJTH IS U3TOTOBJICHUS JIEKAPCTBEHHOTO
npernapara sl JICYeHHUs paKa.

[0119] B ogHOM BapuaHTe OCYLIECTBIIEHUS PEAYCMOTpeHbI coenunenue Gopmyiibl (1) umun
ero ¢apMarieBTUIeCKU pueMJieMasi CoJb Ui IPUMEHEHHs B JIeYeHNH 3a00JI€BaHus,
onocpenoanHoro GLS1. B onHOM BapuaHTe ocyliecTBeHHs 3a00JIeBaHUE, ONOCPEIOBAHHOE
GLS1, npexncrasnser codoii pak. B HEKOTOPBIX BapHaHTaX OCYIIECTBIEHUS PaK MOXKET
NPEICTABIATH COOON pak MOJIOUHOM >KeJie3bl (HaIpuMep, TPYOKAbl HETaTUBHBIN PaK MOJIOUHOM
JKeJIe3bl), paK JerkKux (HampuMmep, HEMEIKOKJIETOYHbIH PaK JIETKHX ), PaK MOIKeIyIOYHOMI
JKeJe3bl, paK MOYeK WM renaToLeNIFOJISIPHBINA Pax.

[0120] "TpuKabl HEraTUBHBIN paK MOJIOUHOM >Keye3bl" mpeacTaBiseT coOoit 0o TuI
paxa MOJIOYHOI! JkeJe3bl, IPU KOTOPOM He SKCIIPECCUPYIOTCS MIIH HEJOCTATOYHO
SKCIPECCUPYIOTCSI FeHbI PeLIENTOPa 3CTPOreHa, peLentopa nporecrepona u Her2/neu.

[0121] B onHOM BapuaHTe OCYLIECTBIEHHS IPEIYyCMOTPEHO IPUMEHEHUE COCIUHEHNUS
¢dopmyuet (I) mnu ero papmaneBTHUECKH TPUEMIIEMOH COJU AJIS1 U3TOTOBJIEHUS JIEKAPCTBEHHOTO
npenapara s Jedenus 3adbonesanusi, onocpenosanHoro GLS1. B ogHoM BapuaHTe
ocyIecTBiIeHus 3a0oneBanue, onocpenosannoe GLS1, mpencrasnser coboii pak. B HekoTOphIX
BapUaHTaxX OCYILIECTBIEHUS PaK MOXET IPEACTABIATL COOOH pak MOJIOYHOI! JKeme3bl (HarpuMmep,
TPYIKIbI HETaTUBHBIN paK MOJIOYHOM JKeje3bl), paK JIErKuX (Harmpumep, HEMEJIKOKJIETOUHBINH pak
JIETKUX), PaK MO KeyJOYHOMN XKeJe3bl, paK MOYeK MM IenaToLeIUIFOIPHBIN pak.

[0122] B ogHOM BapuaHTe OCYLIECTBIICHUSI IPEAYCMOTPEHO MPUMEHEHHE COEANHEHUS
dopmyue (I) mnu ero papmaneBTHUECKH TPUEMIIEMO COJU AJISi U3TOTOBJIEHUS JIEKAPCTBEHHOTO
npernapara sl JICYeHUs paKa.

[0123] B ongHOM BapuaHTe OCYLIECTBIIEHHUS MPEAYCMOTpeH crnocod unruouposanus GLS1,
KOTOPBIH BKJIIOUaeT BBeeHue coequHeHus Gpopmyusl (I).

[0124] B onHOM BapuaHTe OCYIIECTBICHHsI MPENyCMOTPEH CIOCo0 iedeHust 3a001eBaHus,
NPU KOTOPOM OJIaronpusiTHBIM siBJisieTcst uHrHOupoBanre GLS1 y TenaokpoBHOTO JKMBOTHOTO,
HY>KAAIOLIErocsi B TAKOM JIEYEHUH, KOTOPBIN BKJIFOYAET BBEICHUE TEIJIOKPOBHOMY JKUBOTHOMY
TepaneBTH4YeckH 3((HEeKTUBHOTO KONMUecTBa coenrHenus: popmybl (1) wim ero
(dapmanieBTHYECKH TPHUEMIIEMOH COJIHL.

[0125] "TernnoKpOBHBIE JKUBOTHBIE" BKITIOUYAIOT, HATIPUMEP, JIFOICH.
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[0126] B ogHOM BapuaHTe OCYLIECTBIIEHHUS MPEAYCMOTPEH CIIOCO0 JICUeHUs paka y
TEIIJIOKPOBHOI'O JKUBOTHOI'O, HYXKAAIOMETOCA B TAKOM JICUCHUH, KOTOprI\/'I BKJIFOYA€T BBCACHUEC
TEIUIOKPOBHOMY KMBOTHOMY T€parneBTUYeCKH 3()(PEeKTUBHOTO KOJIMYECTBA COSANHEHNUS
dopmyel (I) mnu ero papmaneBTHUECKH TPUEMJIEMO# coti. B HEKOTOPBIX BapHaHTaxX
OCYIIECTBJICHUS PAK MOXKET MPEACTABIIATh COOOH paK MOJIOYHOMH KeJe3bl (HAPUMep, TPUIKIbI
HEraTUBHBINA paKk MOJIOYHOM KeJie3bl), PaK JETKUX (HampuMep, HEMEIKOKJIETOYHBIH pakK JIETKHX),
paK MOIKETYA0YHOM JKeJe3bl, paK MOYEK WM renaTOLeUTIOIPHBINA PakK.

[0127] Jleuenue paka, OMUCAHHOE B HACTOSLIEM OMUCAHUH, MOXKET ObITh IPUMEHHUMBIM B
BUJAC MOHOTEPAIINU WA MOXKET BKIIKOYATh, B JOMMOJIHCHUE K BBEACHHUIO COCANHECHUSA (bOpMy.]'IbI
(I), TpamMLIMOHHBIE XUPYPrHUECKOE BMELIATEIBCTBO, JIYYEBYIO TEPATTHUIO WIIK X UMUOTEPATTHIO
WJTH KOMOMHAIIHMIO TAaKUX JOTIOJHUTENbHBIX CPEACTB Tepanuu. Takue TpaaHIuOHHbIE
XUPYPTUICCKOC BMCIIATECIIBCTBO, JIYUEBAA TCPAIUSA NI XUMHUOTEPAIIUA MOT'YT ITPUMECHATHCS
OJTHOBPEMEHHO, TOCJIEIOBATEIBHO WIH PA3IEIbHO C JICUEHUEM NP MIOMOLIU COSIMHEHUS
dopmysr (I).

[0128] IToaTOoMy B OTHOM BapHaHTE OCYIIECTBICHUS MPEIYCMOTPEHbI COSTUHEHHNE (HOPMYJIbI
(I) nunm ero papmaneBTHYECKH TpUEMIIEMast COJIb U IO MEHbIIEH Mepe OHO JOTOJTHUTENBHOE
MPOTHUBOOMYXOJIEBOE BEIIECTBO JJIsl IPUMEHEHUS B JICYCHUU PaKa.

[0129] B onmHOM BapuaHTe OCYILIECTBIICHHS TIPeaycMOTpeHbl coenunenne Gopmyasr (I) nmm
ero (papMarieBTHUECKU TIpUEMIIEMAasi COJIb M IO MEHBIIEH Mepe OTHO JOTOJHUTENBHOE
POTHUBOOMYXOJIEBOE BEIIECTBO JJIsl IPUMEHEHUS B OJJHOBPEMEHHOM, Pa3AeIbHOM HUJTH
MIOCTIEIOBATEIbHOM JICUEHUH PaKa.

[0130] B ogHOM BapuaHTe OCYLIECTBIIEHUS PEAYCMOTpeHbI coenunenue Gopmyiibl (1) umn
ero (papManeBTHUECKU pUeMJIeMast COJIb JIsl TPUMEHEHHS B JICUSHUH PaKa, MpPH 3TOM
coenuHenue GpopmyJb (I) BBOIAT OMHOBPEMEHHO, Pa3ebHO WITH MOCIEA0BATENBHO C IO
MEHbIIEH Mepe OTHUM JOTOJHUTENbHBIM MTPOTHBOOMYXOJIEBBIM BEIIECTBOM.

[0131] B onHOM BapuaHTe OCYIIECTBIEHHSI MPENyCMOTPEH CIOCo0 JIeYeH sl paka y
TEIJIOKPOBHOI'O YKUBOTHOI'O, HYXKAAOMETrOoCsA B TAKOM JICUCHUH, KOTOprﬁ BKJIFOYA€T BBCACHHUEC
TEIUIOKPOBHOMY KMBOTHOMY coenuHeHus: popmyJbl (1) wmu ero papmaneBTiuuecku mpuemMieMon
COJIH U I10 MEHBbIIEN MEPE OAHOTO AOMOJHUTEIBHOI'O IIPOTUBOOITYXOJIEBOT'O BEIIECTBA, IIPU 5TOM

KonuyecTBa coequHenust popmynl (I) mim ero papmaneBTHUECKH TPUEMIIEMOH COJIH U
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JOTOJHUTENILHOTO IIPOTUBOOITYXOJIEBOTO BEIECTBA P COBMECTHOM BO3JEHCTBUU SIBIISTFOTCS
3¢ dexTUBHBIMH B 0OecIieueHNH IPOTHBOPAKOBOTO 3¢ dekTa.
[0132] B onHOM BapuaHTe OCYIIECTBIEHHSI MPENyCMOTPEH CIOCO0 JIeUueHHs paka y
TEIMJIOKPOBHOI'O KUBOTHOI'O, HYXKAAIOMETrOCA B TAKOM JICUCHUH, KOTOprfI BKJIFOYA€T BBCACHUEC
TEIUIOKPOBHOMY JKUBOTHOMY coeanHeHust popmysl (I) mnu ero ¢papmanieBTHIecKy NprueMIeMOon
COJI 1 OTHOBPEMEHHOE, Pa3IeIbHOE WJIH MOCJIE0BATENbHOE BBEIEHUE 110 MEHbIIE Mepe
OZTHOTO JIOTIOJIHUTEIBHOTO MPOTUBOOITYXOJIEBOTO BEIIECTBA TETNIOKPOBHOMY JKHUBOTHOMY, TI€
kojuuecTBa coenuHenus popmyinl (1) mm ero papmManeBTHYECKH TPUEMIIEMON COJTA U
JOTOJIHUTENLHOTO IIPOTUBOOITYXOJIEBOTO BEIECTBA IIPH COBMECTHOM BO3JIEHCTBUU SIBIISTFOTCS
3¢ dexTUBHBIMU B 0OecIieueHNH MPOTUBOPAKOBOro dddekra.
[0133] B nro60M BapHaHTE OCYIIECTBIEHHUS TOMOJHUTEIBHOE MPOTUBOOIYXO0JIEBOE
BEIECTBO MPECTaBIsieT cOOOH TakcaH. B ofHOM BapuaHTe OCYIIEeCTBIICHHUS TaKCaH
npezacTaBiseT co0o makauTakcea. B oqHOM BapraHTe OCyLIECTBICHHS TaKCaH MPEICTaBISAET
coboii JoueTakcen.
[0134] B nro0oM BapraHTe OCYINECTBIICHUS AOMIOJHUTEIbHOE IPOTHBOOIYXOJIEBOE
BEIECTBO MPEACTABIET COO0 TepaneBTHIECKOe CPENCTBO HA OCHOBE IJIATHHBL. B omHOM
BapHaHTe OCYLIECTBIICHUS TePANIeBTHYECKOEe CPECTBO HA OCHOBE IUIATHHBI NIPEACTABIIET COOO0M
LIMCIIJIATUH, OKCAJUIIATUH WU KapOOIIaTHH.
[0135] B cootBeTcTBUM C HONOIHUTEIPHBIM BAPHAHTOM OCYLIECTBJICHHUS ITPEAYCMOTPEH
Habop, coaep KaIuii:

a) coemnunreHue popmysl (I) wm ero papMarieBTHIECKH IPUEMIIEMYIO COJIb B TEPBOI

CTaHIAPTHOH JIeKapCTBEHHOH (opme;
b) BTOpOE MPOTUBOOIYXOJEBOE BEIECTBO BO BTOPOI CTaHAAPTHOMN JleKapCTBEHHOMH (opme;
C) KOHTeWHep s pa3MeLIeHUs IepBOH 1 BTOPOH CTaHIAPTHBIX JIEKAPCTBEHHBIX GOpM H
HeoO0s3aTeNbHO

d) WHCTPYKLUU MO MPUMEHEHHIO.
[0136] Coenunenus popmyuel (I) 1 ux papmaneBTHUECKH TPHEMIIEMbIE COJIH MOYKHO
BBOJUTb B BUJie (papMalleBTUUECKUX KOMITO3ULIMH, COMIEP KaLUX OUH U HECKOJIBKO
(apmaLeBTHYECKH TPUEMJIEMbIX pa3baBuTeneit uinu Hocuresneit. COOTBETCTBEHHO B OJHOM

BapUaHTe OCYLIECTBJIEHUS MPeNyCMOTpeHa (papMalieBTHUECKast KOMIIO3ULIMSL, COAepIKaras
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coenunenne Gopmysl (1) wu ero papmaneBTHUECKH PHEMIIEMYIO COJIb M TIO MEHBLIEH Mepe
onuH $apMaleBTHIeCKH IIPUeMIIEMbIi pa30aBUTENb UM HOCUTEIb.

[0137] Komnoszumuu MoryT HaxoauThesi B hopMe, TOAXOISIIEH Ik TEPOPATBHOTO
NpUMEHEHUs! (HarpuMep, B BUJIE TaOJETOK, MACTHIIOK, TBEPABIX HIIM MATKUX KATCyJl, BOJXHBIX
WJIN MaCJISIHBIX CYCIIEH3UI, SMYyJIbCHIL, AUCTIEPTUPYEMBbIX OPOIIKOB MM IPaHyJI, CHPOIIOB WU
HACTOEK), TSI MECTHOT'O IIPUMEHEHUsI (HarlpuMep, B BUIE KPEMOB, Ma3eH, refieil iih BOJHBIX
VTN MaCJISIHBIX PACTBOPOB WJIM CYCIIEH3MH), Uil BBECHUS IyTeM HHIaILNH (HarpuMep, B BUIE
TOHKOJUCIIEPCHOTO MOPOIIKA WJIH KHUIKOTO a3p030JIs1), Al BBEACHUS MyTeM HHCYDIsIun
(HampuMep, B BUAE TOHKOIHUCIIEPCHOTO MTOPOLIKA) MUK ISl TAPEHTEPAIbHOTO BBEICHMUS
(HampuMep, B BUi€ CTEPUJIBHOIO BOJHOTO MJIM MAaCIISTHOTO pacTBOPA Uil BHYTPUBEHHOTO,
HOZKOKHOT'O, BHYTPUMBILIEYHOTO BBEICHHS 103), WX B BUe cynno3utopusi. Kommnosummm
MOYKHO TIOJTy4aTh C IIOMOIIBIO TPAAULIMOHHBIX MPOLEAYP C MPUMEHEHHEM TPaIUIIHOHHBIX
(bapMalLieBTHYECKUX BCIIOMOTATENbHBIX BellecTB. Takum 00pa3oM KOMIIO3HULIUY,
NpeHa3HaueHHbIE IS IePOPATbHOTO MPUMEHEHHS], MOTYT COAEP KaTh, HAIIPUMEp, OJUH HIIH
HECKOJIbKO KpacHuTeJel, MoICIacTUTeNel, apoMaTu3aTOPOB /U KOHCEPBAHTOB.

[0138] B onHOM BapuaHTe OCYIIECTBIICHHS MPEeayCMOTpeHa hapMarieBTHIeCKast
KOMIO3HLIUS, coaep:kamas coenraenue Gopmybi (1) wiu ero papmMaLeBTUYECKU MPUEMIIEMYIO
COJIb U 110 MeHbIIel Mepe OANH (apMalleBTUYEeCKU IpUeMIIeMblil pa30aBUTeNb UM HOCUTETb,
11l IPUMEHEHHS B TEPAITHH.

[0139] B ogHOM BapuaHTe OCYLIECTBIEHUS MPEACTaBIeHa (hapMaLeBTUIECKast KOMITO3ULIHS,
copepskamasi coenuHerne Gopmyuel (1) wm ero papmaneBTHYECKH TPUEMIIEMYIO COJIb U TI0
MeHbLIeH Mepe OUH (papMaleBTHYECKH TPUEeMIIEMBbIH pa30aBUTENb WM HOCUTENb, TS
IIPUMEHEHUs B JIEUEeHUH paka. B HEKOTOpBIX BapHaHTaX OCYIIECTBIEHUS PAK MOXKET
IPEeACTaBIATE COOOM pak MOJIOYHOM >KeJie3bl (HapuMep, TPYIKAbI HEraTUBHBIN pak MOJIOYHOH
JKeJe3bl), paK Jerkux (HanpuMmep, HEMEIKOKJIETOYHbII pak JIETKOro), paK MOKeNyJOYHOH
KeJIe3bl, paK MOYeK WK TenaToLesUIFOJISIPHBII pak.

[0140] Coenunenne popmyisl (I) OyayT 0ObIMHO BBOOUTH TEINIOKPOBHOMY JKUBOTHOMY IIPH
CTaHAapPTHOM 103€e B uHTEpBase 5-5000 Mr/m” IIOMaK MOBEPXHOCTH TeJA JKUBOTHOTO, T. €.
npubnuzuresbHo 0,1-100 MI/Kr, U JAHHOE KOJUYECTBO OOBIMHO 00eCrevYnBaeT TepaneBTHUECKU
s¢dexTuBHy0 n03y. CTaHmapTHas nekapcTBeHHas Gpopma, Takas Kak TableTka WM Karcyna,

Oynert, Kak MpaBuIIo, CoAepkaTh, Hanpumep, 1-250 Mr aktuBHOTrO HHrpeaueHta. CyTo4Has 103a
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B 00s13aTeNIbHOM Mopsiike Oy1eT BApbHPOBATHCS B 3aBUCUMOCTH OT MOJIYYAIOIIEro JIeYeHUe
CY6T:>CKTa, KOHKPETHOTI'O IIyTHU BBECACHUA, KaKI/IX-.]'II/I6O COBMECTHO BBOANMBIX TCPAIICBTUYCCKUX
CPEACTB U TsKeCTH Oose3HH, ojyIexaieii jedeHnto. [1o3ToMy, MpakTHKYOIMUN Bpay, KOTOPBIH
MMPOBOAUT JICUCHUEC KaKOFO-J'II/I6O KOHKPETHOI'O NalueHTa, MOKET ONPEACIIUTD ONITUMAJIbBHYIO
103y.

IMPUMEPBI
[0141] Paznuunble BApUAHTBI OCYILECTBJICHUs IPOWIIFOCTPUPOBAHBI IOCPEICTBOM
HIDKeNpHUBeIeHHbIX puMepoB. HacTosiee n3o0peTeHne He TOKHO HHTEPIPETUPOBATHCS
OrpaHUY€HHBIM IIPpUMEPAMU.
[0142] B xone noarotoBky NpuMepoB B LEOM BBIMIOIHAJIOCH CIEAYIOLIEE.

a) Omnepanuu OCyIIeCTBIISUTH IPH TEMIIEPAType OKPYIKArOIIEH Cpelbl, /1. e. B HHTepBaJie
npumepHo ot 17 1o 30°C u B atMocdepe MHEPTHOTO ra3a, TAKOro Kak a3oT, eCIu He
YKa3aHO HHOE.

b) BrlnapuBaHus OCYIIECTBIISUIN ITyTE€M POTALIMOHHOTO BbINAPUBAHUS UIH C
ucronb3oBaHueM obopynoBanus Genevac in vacuo, a IpOLEAYPHI IO BbIIEIEHHUIO
MPOIYKTa PEAKIUH OCYIIECTBIISUIN ITOCIIE YIAJeHUs] OCTATOYHBIX TBEPABIX BEIECTB
nyTeM QUIbTPaLIUH.

¢) OumcTku ¢ mOMOLIBIO (BI3LI-XpomMaTorpadpuu MPOBOIIIIN HA ABTOMATU3UPOBAHHON
cucreme Isco Combiflash Companion ¢ npruMeHeHneM npeBapUTENbHO 3aMOTHEHHBIX
nuokcuaoM kpemHus konoHok Grace Resolve u Isco Combiflash Rf (puam-
xpomarorpadusi ¢ odparenHol ¢a3oii) ¢ npumenenneM konoHok RediSep Gold C18.

d) BbIX0nbl, IPU HATUYHH, HE 00sI3aTEIBHO OBIIIM MAKCUMAJIBHO JOCTHKUMBIMH.

e) CTpyKTypbl KOHEUHBIX MPOAYKTOB (hopmyisl (I) moaTBEpKAAIH C TOMOIIBIO
CIEKTPOCKOIHH SIIEPHOTO MAarHUTHOTO pe3oHanca (IMP), nuamepsisi BeTU4HUHbBI
xumudeckoro casura AMP no pensra mkasne. CrekTpbl IPOTOHHOIO MarHUTHOTO
pEe30HaHCa ONpenesii ¢ UCToNIb3oBaHueM npudopa Bruker Avance 700 (700 MI'w),
Bruker Avance 500 (500 MI'w), Bruker 400 (400 MI'w) umu Bruker 300 (300 MI'n); "°F
SAMP onpenensinu npu 282 MI'ny mnu 376 MI'L; Bc amp onpenensu npu 75 MI'n nnu
100 MI'1y; m3mMepeHust MPOBOIMIIN TP TeMmiepartype npuonusurensHo 20-30°C, ecnu He

YKa3aHO WHOE; MCIIOJIb30BAJIH CIIEAYIOINE COKPAIIEHUs: S, CHHIJIET, d, ny0ner; t,
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TPUILIET; (, KBapTeT; m, MynbturuieT, dd, nyoner nyoneros; ddd, nyGner nybnera
nyOseros; dt, nybner TpumieTos; bs, IIUPOKUI CHTHA.

f) Koneunsie nponykTel popmyiisl (I) Takxke OpLTH OXapaKkTEPU30BAHBI C TOMOIIBIO MacC-
CHEKTPOMETPUH Iocie XKUAKOCTHOH xpomarorpaduu (LCMS) ¢ ncnonb3oBaHneM
cucrembl BOXXX Ha ocHose cuctembl Waters 2790/95 LC ¢ 2996 PDA u otnenbHbIM
KBaAPYMNOJbHBIM Macc-criekTpoMeTpoM ZQ 2000 a.e.m. Ucnonb3yembie pacTBOPUTENH
npencTasisin codoii: A = Boaa, B = aneronutpui, C = 50:50 aneronutpui:soaa 0,1%
MypaBbuHas kuciota u D = 50:50 aneronurpun:sona 0,1% ruapokcun ammonusi. B
kojioHKy Phenomenex Gemini NX 50 x 2,1, 5 MkM, BOpbICKHUBaIU 5 MKJI 00pasiia ¢
pacxonom 1,1 mu/mun. Co3naBanu rpagueHt ot 95% A no 95% B 3a 4,0 MunyThI ¢
nocrosiHHolN uHpy3uei C 5% (nns KkuciaoTHOro aHanu3a, D ucmonp30Banu as
OCHOBHOT0 aHanu3a). ITotok nmognepsxusanu Ha ypoBHe 95% B B Teuenue 0,5 MUHYTBI
nepes BO3BPAaTOM K UCXOAHBIM yCIOBUSM. [laHHbIE mOTy4anu B uHTEpBase ot 150 no
850 a.e.M. B pexxuMe ONpenesIeHHs MOJIOKUTEbHBIX U OTPULIATENIbHBIX HOHOB Ha Macc-
cnektpomerpe u B uaTepsaje 220-320 um Ha PDA. LCMS Takske NpoBOAWIN B CUCTEME
UPLC c ucnonszoBanmneM Hacoca Waters Acquity Binary ¢ mpodootboparkom, PDA
Acquity u macc-cnekrpomerpa SQD. Mcnop3yemble pacTBOPUTENH MPEICTABISLIIN
coboit: Al = 0,1% mypasbuHas kucyiora (BoxH.), B1 0,1% mypaBbuHast Kuciora B
aneronutpuie, A2 = 0,1% runpokcun ammonust (Bogs.) u B2 = 0,1% rugpoxcun
aMMOHUs B aleroHuTpuie. Bnipeickusanu 1 mxn oOpasua B konoHky Waters BEH, 50 x
2,1, 1,7 mxm (mipu 40°C), ¢ pacxonom | m/mun. Co3nasanu rpaaueHt ot 97% Al no
97% B1 3a 1,30 MuHyTHI Iepex yAep>kUBaHUEM Ha NpoTskeHud 0,2 MUH U
BO3BpPAIEHUEM K HCXOIHBIM yciioBusM (3ameHa Al u B1 Ha A2 u B2 nnst ocHOBHOTO
aHanuza). JlanHeie nojyvanu B uHTepBase 150—1000 a.e.M. B pekuMe ONpeaeseHus
MIOJIOXKUTEINIbHBIX U OTPULIATENbHBIX HOHOB HA MACC-CIIEKTPOMETPE U B UHTEpBaje 245-
320 um Ha PDA;

g) IIpomexyTouHBIE COEUHEHUS, KaK MIPABUIIO, ITOJHOCTHIO HE XapaKTepU30BaIIH, a
YHUCTOTY OLIEHUBAJIH C TIOMOLIBIO TOHKOCIOWHOMN Xpomarorpaduu, Macc-CleKTPaibHOTro,
BOXX- n/unu AMP-ananuza.

h) Hcnonp3oBanu crepyrouye COKpalieHust: 4 = 9ac(-bl); K. T. = KOMHaTHas TeMIleparypa

(~17-30°C); xon. = koHueHTpuposanHbiii, FCC = konoHo4Has ¢udin-xpoMarorpadus ¢
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npuMeHeHueM auokcuna kpemuust; AIBN = azobucuzobyruponurpr, DCM =
nuxjopmeran; DIPEA = nuuszonpomumytunamun; DMA = N, N-npumerunaueramun, DMF
= N, N-mumetundpopmamun;, DMSO = numeruncynspokcun; EDC = 1-3tun-3-(3-
numetrnnamuHonponin)kapdbonuumun;, Et,O = nustunossiii 3¢up; EtOAc = stunanerar;
EtOH = stanon; HATU = 1-[6uc(numerunamuno)merunes]-1H-1,2,3-tpuazono[4,5-
b]mupununuii-3-okcuna rekcapropdpochar; HOBT = ruapokcubdenzorpuazon;, K,COs =
kapOonat kanus;, MeOH = meranor; MeCN = aneronntprr, MgSO,4 = 6e3BoAHbIII
cynbdar maruusi; Na, SO, = 6e3Bogublii cynbdart Hatpusi; NBS = N-OpoMCyKIIMHUMUT,
TFA = tpudropykcycnas kuciora;, THF = terparunpodypaH; HachI. = HACHIIEHHbIH

BOJIHBIN PacTBOP.

[0143] B psine npuBeneHHbIX HUXKE TPUMEPOB ONMKCAaHa AUACTEPEOMEPHasl apa COeNMHEHUH.
Hanpuwmep, coennaenns npumepa 1(a) u npumepa 1(b) npencrasistor codoii nuacrepeoMepHyrO
napy coenuHeHul, 0Opa30BaHHYIO B BHIE CMECH B MPOAYKTE OTACNIbHOM PEaKIUU U 3aTEM
pazpeneHHyr0. B Takux mpumepax r000e Ha3HAYCHHUE KaCaTeIbHO CTEPEOXUMUU SIBJISIETCS HE
abcomoTHBIM. B kauectBe mumroctpauuu npumeps! 1(a) u 1(b) oTHOCSTCS K IMacTepeomepam
(28,3R) u (2R,3R) Ha3BaHHOTO COEMHEHNS, OHAKO HE TpeAIoaraercs, 4ro npumep 1(a)

OKOHYATEJIBHO 3a51aH Kak auacrepeomep (25,3R), a mpumep 1(b) — kak quacrepeomep (2R 3R).

[0144] Ipumepst 1(a) u 1(b)

(25)-2-(Aumernnamuo)-2-peaunn-N-[5-[[(3R)-1-nupuaazuu-3-uanuppoauauH-3-
wilamuno|-1,3,4-Tuaguazon-2-milaneramug u (2R)-2-(aumernnamuno)-2-gpenna-N-[S-

[[(3R)-1-l'll/lpI/l[la3l/lH-3-I/lJ'll'alp0.JII/IIll/IH-3-I/l.]'l]aMl/IHO]-l 3,4-THaguason-2-uijaueramua

©/\rr N
L
N
HNsC/N N~

[
-N
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[0145] HATU (866 mr, 2,28 MMOJib) 100aBJISUTHA K THAPOXJIOPUAY 2-(IUMETHIIAMUHO)-2-
dennn-ykcycHoit kucnotsel (410 mr, 1,90 mmons), N'-[(3R)-1-nupunasuH-3 -uinuppoiauans-3-
wi|-1,3,4-tnagnason-2,5-nuamMuny (mpomexyrouHoe coexuerue 1, 500 mr, 1,90 mmonb) u
DIPEA (0,992 mmn, 5,70 mmonb) B DMF (6 mut) npu 0°C. ITony4eHHBIH pacTBOp MepeMernBain
IIpU TeMIepaType OKpy:Karollel cpeabl B TeueHue 2 4acoB. PeakIMOHHYI0 cMech pa30aBisiiu
mMeTaHosioM (5 mi) u mponyckaau yepes 20 r SCX KapTpUIK, TIOUPYst METAHOJIOM ISt
yAJIeHUs OTVIMHAOLIUXCs OT OCHOBAaHMs IIPUMECEH, a 3aTeM 3,5 H aMMUA4YHbIM PaCTBOPOM B
MeTaHOJIe C LIeNbI0 BbIMbIBaHUSA NpoaykTa. Comeprkallyro MPOAYKT METaHOIbHO-aMMOHHUEBYIO
IPOMBIBOYHYIO JKHJIKOCTb BBINIAPUBAJIN IIPU MOHWKEHHOM JaBJIeHNH. HeouneHHbIi TpoayKT
OYHIIANH ¢ OMOLIBIO (BIdII-XpomaTorpaduy Ha TUOKCHAE KPeMHUS (TPafiueHT 3JIF0UPOBAHUS
ot 0 10 9% (7 1 NHj/metanon) B nuxnopMeTane). @pakiuu, conepskaiimie mpoaykKT,
BBINTAPUBANIHN C MTOJYYEHHEM HEOUHIEeHHOro Mareprana. OCcTaTok pasfensiiym Mexay 2-
METUITeTparuapoypaHoM U BOJHBIM COJIEBBIM PACTBOPOM, OPraHUUECKHIl CII0H JBaKAbI
IPOMBIBAJI BOAHBIM COJIEBBIM PACTBOPOM, a 3areM cymin (MgSOy), dunbrpoBanyu u
BBINIAPUBAJIN TIPU TOHMKEHHOM JaBJIEHUH C MoJlydeHueM nponykra (350 mr, 43,4%) B Buze
CMOJIbI U CMECH JUaCTePEeOU30MePOB.

[0146] Cwmech paznessiiu ¢ momourbio xupanbHoit BOXKX (kononka C4, 20 MKM THOKCHA
KpeMHus1, auamerpom 4,6 mm, mummHON 250 My, rentan/EtOH-MeOH 60/40). ®pakiuwy,
comeprkaiye TpedyeMble COeNMHEHHNs], BBITAPUBAIN JOCYXa C TIOIYUYEHHEM CIIETYIOIIEro:
[0147] IIpumepa 1(a) B kKauecTBe MEPBOroO IMIOUPOBAHHOTO H30Mepa (TBEPIOE BELIECTBO,
128 mr, 37%). 'H AMP (400 MI', DMSO, 27°C) § 1,99 - 2,09 (1H, m), 2,13 (6H, s), 2,21 - 2,33
(1H, m), 3,44 - 3,6 (3H, m), 3,73 (1H, dd), 4,06 (1H, s), 4,31 - 4,4 (1H, m), 6,85 (1H, dd), 7,25 -
7,38 (4H, m), 7,45 (2H, dd), 7,64 (1H, d), 8,47 (1H, dd), 12,13 (1H, s); macca/3aps0: ES”
[M+H] 425.

[0148] IIpumepa 1(b) B kayecTBE BTOPOTO 3IFOUPOBAHHOTO H30Mepa (TBEPAOE BELIECTBO,
137 mr, 39%). 'H AMP (400 MI', DMSO, 27°C) § 2 - 2,1 (1H, m), 2,13 (6H, s), 2,22 - 2,32
(1H, m), 3,43 - 3,6 (3H, m), 3,73 (1H, dd), 4,06 (1H, s), 4,31 - 4,41 (1H, m), 6,84 (1H, dd), 7,27
- 7,38 (4H, m), 7,45 (2H, d), 7,64 (1H, d), 8,46 (1H, dd), 12,14 (1H, s); macca/3apso: ES"
[M+H] 425.

[0149] pumepst 2(a) u 2(b)
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(29)-2-(Aumernaamuno)-2-(4-propdenn)-N-[5-[[(3R)-1-nupuaa3un-3-uimuppotHauH-3-
ui]amunol-1,3,4-tuaguazon-2-umilaneramun u (2R)-2-(aumernnamuno)-2-(4-gpropdenn)-

N-[5-[[(3R)-1-nupuaa3zun-3-uanuppoauann-3-wilamunol-1,3,4-tuaanaszon-2-uijaneraMun

-0 :
Oy
F o s N /m
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[0150] HATU (433 wr, 1,14 MMoIb) 100aBIIsLTH K THAPOXIIOPUAY 2-(IUMETHUIAMHUHO)-2-(4-
¢dropdennn)ykcycHon Kuciaotel (222 mr, 0,95 mmons), N'-[(3R)-1-nupunazun-3-
winupponuanH-3-mil-1,3,4-tuanuason-2,5-muamMuny (mpomMeskyTouHnoe coenunenue 1, 250 mr,
0,95 mmonp) u DIPEA (0,496 M, 2,85 mmons) 8 DMF (3 mur) npu 0°C. Iony4deHHsIi pacTBOp
3aTeM MePEeMEIIUBAIH NP TEMIIEPATyPe OKPY KarOLIeH Cpeanl B TeUeHUe 2 4acoB. PeakIMOHHYIO
cMech pa3daBisu MeTaHoIoM (5 min) u iponyckany depe3 20 r SCX kapTpuK, 3JI0upyst
METAHOJIOM JJIsl YAAJIEHUs OTINYAIOIUXCS OT OCHOBAHUS IIPUMECEH, a 3aTeM 3,5 H aMMHUAYHbIM
pPacTBOPOM B METAHOJIE C LIEJIbIO BbIMbIBaHUS NpoaykTa. Comeprkaiyro IpoayKT METaHOJIbHO-
AMMOHHEBYIO ITPOMBIBOYHYIO KUAKOCTh BBITTAPUBAJIH TP NOHIKEHHOM JaBJICHHH.
HeounieHHbli TpOAYKT OYUILAIN C MOMOLIBIO (pi3LI-XxpomaTorpaduu Ha AUOKCUE KPEMHUS,
rpanuent smouposanus ot 0 1o 9% (7 1 NHs/meraHon) B nuxnopmerane. @pakumy,
cozieprkalye MPOAYKT, BHIIIAPUBAIIH € TIOTy4YeHHeM NpoaykTa. OCTaToOK pasfesii Mexny 2-
METUIITETPAruaApopypaHoM U BOAHBIM COJIEBBIM PACTBOPOM, OPraHUYECKU CIIOH ABAXKIbI
MIPOMBIBAJIH BOAHBIM COJIEBBIM PacTBOPOM, a 3ateM cyurmiu (MgSOy), punsrpoBanu u
BBINIAPUBANIN TIPU MTOHWKEHHOM AABJIEHUH C NMOJy4YeHHUEM HEOUMIIEHHOTO IPOAYKTa B BUE
CMeCH THaCTePEOH30MEPOB.
[0151] Cwmech paznensanu ¢ nomornbto xupansHoit BOXKX (Agilent 1100, kononka IB, 20
MKM JUOKCUI KpeMHusi, muamerpom 4,6 mm, anunoii 250 mm, rentan/EtOH-MeOH 60/40 B
Ka4ecTBe AI0dHTa). Ppakuuy, coaepkamue TpedyeMble COeIMHEHMS, BBITAPUBAIIN JOCyXa C

MOJIYYCHUEM CIICAYIOIECTO!
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[0152] IIpumepa 2(a) B KaueCTBE MEPBOTO AIMOUPOBAHHOTO M30Mepa (TBEPIOE BELIECTBO,

98 mr, 33%). 'H SAMP (400 MI', DMSO, 27°C) § 2,01 - 2,1 (1H, m), 2,12 (6H, s), 2,21 - 2,34
(1H, m), 3,47 (1H, dd), 3,52 - 3,59 (2H, m), 3,73 (1H, dd), 4,07 (1H, s), 4,37 (1H, dq), 6,85 (1H,
dd), 7,14 - 7,23 (2H, m), 7,31 (1H, dd), 7,44 - 7,51 (2H, m), 7,66 (1H, d), 8,46 (1H, dd), 12,18
(1H, s); macca/zapso: ES™ [M+H]™ 443

[0153] IIpumepa 2(b) B kayecTBe BTOPOTO IIHOUPOBAHHOTO H30Mepa (TBEPA0e BELIECTBO,
100 mr, 33%). 'H SIMP (400 MI't, DMSO, 27°C) § 2 - 2,1 (1H, m), 2,12 (6H, s), 2,21 - 2,33
(1H, m), 3,46 - 3,58 (3H, m), 3,74 (1H, dd), 4,07 (1H, s), 4,31 - 4,41 (1H, m), 6,85 (1H, dd), 7,15
- 7,22 (2H, m), 7,32 (1H, dd), 7,48 (2H, ddd), 7,66 (1H, d), 8,47 (1H, dd), 12,17 (1H, s);
macca/zapso: EST [M+H]™ 443.

[0154] Ipumepst 3(a) u 3(b)

(25)-2-|3-(Audropmeroxcu)penni|-2-(numernaamuno)-N-[S-[[(3R)-1-nupuga3zun-3-
WINUppoauauH-3-uilamuno)-1,3,4-ruaguason-2-uiajaneramun u (2R)-2-[3-
(audropmeroxcu)penn]-2-(aumeruaamuno)-N-[5-[[(3R)-1-nupuaa3uH-3-HINHPPOIHIHH-

3-uia]amuno]-1,3,4-Tuagnazon-2-miajaneraMun
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[0155] HATU (416 wr, 1,09 mmonb) nodasisu k N'-[(3R)-1-nupuna3suH-3-ninuppoanaina-
3-un]-1,3,4-tnagnazon-2,5-nuamMuny (npomMe:kyTouHoe coequHerue 1, 240 mr, 0,91 mmons), 2-
[3-(nudropmerokcu)penn]-2-(AMMETHIAMUHO )y KCYCHOM KHCIOTE (MPOMEKYTOUYHOE
coequHenne 9, 246 mr, 1,00 mmons) u DIPEA (0,159 mn, 0,91 mmons) 8 DMF (8 M) npu 21°C
B atMocdepe azorta. [lonyuennsiit pactBop nepememuaiy rpu 21°C B Teuenue 1 yaca.

HeouuteHHbI# MPOAYKT OUMIIAIHN C MOMOIIBIO HOHOOOMEHHOI Xpomarorpaduu ¢
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npumeneHneM KosloHku SCX. TpeOyeMblil MPOAYKT SIFOMPOBAIH U3 KOJIOHKHU C MIPUMEHEHHEM |
M NH3/MeOH u unctsle ppaxiym ancopOupoBanu Ha AUOKCHIE KPEMHHUS.

[0156] HeounmeHHbIi IPOAYKT OYHINATIHN C IIOMOIIBIO (uidIn-XxpomMaTorpadguu Ha TUOKCHIE
KpeMHus (rpanuent amouposanus ot 0 no 7% MeOH B DCM). Uuctsle ppakiym BbInapuBaiu
A0CYyXa C MOJIy4€HUEM NPOAYKTA B BUJE JKEJITON CMOJIBI U CMECH TUACTEPEOU3OMEPOB.

[0157] Cwmech paznessinu ¢ momotnsio BOXKX (Agilent 1100, kononka OJ, 20 MKkM AMOKCHL
Kpemuwust, auamerpoM 50 mm, nmuHoi 250 MM, MeCN/MeOH 90/10 B kauecTBe 3JIF03HTA).
Ppaxiyy, copepskaiue TpedyemMble COeTUHEHNS, BbINAPUBAIN AOCYXa C TONYyUEHUEM
CJIEAYIOLIETO:

[0158] IIpumepa 3(a) B KauecTBe MEPBOrO IMOUPOBAHHOTO H30Mepa (TBEPAOE BELIECTBO,

50 mr, 11%). 'H AMP (400 MI', DMSO, 30°C) & 2,08 (1H, m), 2,27 (1H, m), 2,49 (6H, s), 3,39
- 3,61 (3H, m), 3,75 (1H, m), 4,37 (1H, m), 6,95 (1H, d), 7,13-7,22 (1H, d), 7,29 (1H, s), 7,33 -
7,42 (4H, m), 7,48 (1H, d), 7,77 (1H, m), 8,48 (1H, d), 12,20 (1H, s); macca/3aps0: ES™ [M+H]"
491.

[0159] IIpumepa 3(b) B kauecTBEe BTOPOTO TFOUPOBAHHOTO H30Mepa (TBEPIOE BEILECTRO,

57 mr, 'H SIMP (400 MI't;, DMSO, 30°C) § 2,08 (1H, m), 2,27 (1H, m), 2,49 (6H, s), 3,39 - 3,61
(3H, m), 3,75 (1H, m), 4,37 (1H, m), 6,95 (1H, d), 7,13-7,22 (1H, d), 7,29 (1H, s), 7,33 - 7,42
(4H, m), 7,48 (1H, d), 7,77 (1H, m), 8,48 (1H, d), 12,19 (s, 1H); macca/3apsao: ES™ [M+H]" 491.

[0160] Ipumepst 4(a) u 4(b)

(25)-2-(aumerunamuuo)-N-[5-[[(3R)-1-nupuaazuH-3-unnuppoauaun-3-uilamuno]-1,3,4-
THAANA301-2-1i]-2-[3-(TpudTopmerokcu)Ppernnn]aneramun u (2R)-2-(aumernaamuno)-N-
[S-[[(3R)-1-mupuaa3zun-3-uanuppoauauH-3-uiajamuno|-1,3.4-ruaguazon-2-uiaj-2-[3-

(TpudTopmeroxcu)deHuajaneramua
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[0161] HATU (3,00 r, 7,88 mmoub) nobasisiiu k N'-[(3R)-1-nupuna3uH-3-mImiappoTuanH-
3-un]-1,3,4-tuagnazon-2,5-nuamMuny (mpomexxyrounoe coexunenue 1, 1,73 r, 6,57 mmons), 2-
(numeTunaMuHo)-2-[3-(TpudTopMeToKCH )P EHNI [yKCYCHOM KUCIOTE (IPOMEKYTOUHOE
coenunenne 11, 2,248 r, 8, 54 mmonsb) u DIPEA (3,43 mi, 19,71 mmons) B8 DMF (30 mi) npu
21°C B armocdepe azora. [TonyuenHblii pacTBop nepemerusany npu 60°C B Teuenue 1 gaca.
HeouuiieHHbIH MPOAYKT OUMIIATHN C TOMOIIBIO HOHOOOMEHHOM Xpomarorpaduu ¢
npumeneHneM KosloHkH SCX. TpeOyeMmblil MPOAYKT SIFOMPOBAIH U3 KOJIOHKHU C IPUMEHEHHEM |
M NH3/MeOH u uuctsle ppakuuu ancopOupoBanu Ha quokcuae Kpemuus. HeounieHHbIi
HNPOAYKT OYHINATH ¢ MOMOIIBIO (prdIn-xpomarorpaduu Ha AUOKCHIE KPeMHUS (TPaaHeHT
smouposanus ot 0 o 10% 1 M NH3;/MeOH B DCM). Uuctble ¢ppakuny BeIIapUBaIN JOCyXa C
NOJy4YeHHEM KOPUYHEBOIO TBEPAOrO BELIECTBA B BUAE CMECH JUACTEPEOU30MEPOB.

[0162] Cwmecs paznemnsinn ¢ nomombto HPLC (komonka Chiral Technologies OD, 20 Mxm
AuOKCcH KpeMHus, nuameTpoM 100 mm, mymHoi 250 MM, cmech 50/50 rentan/EtOH B kauecTse
3JIIOEHTOB, pacxoxa 450 mu/muH). @pakuuu, coaepskaiie TpeOyeMbie COeTUHEHHS, BbITTAPUBAJIH
J0CYyXa C MOJIyYEHUEM CIIEAYIOLIETO:

[0163] IIpumepa 4(a) B KaueCTBe MEPBOTO IMOUPOBAHHOTO H30Mepa (TBEPIOE BEIIECTBO,
250 mr, 7%). 'H SIMP (400 MI't, DM SO, 30°C) & 1,78 - 1,87 (1H, m), 1,91 (6H, s), 2 - 2,13
(1H, m), 3,14 - 3,41 (3H, m), 3,51 (1H, m), 3,91 (1H, s), 4,12 (2H, m), 6,62 (1H, dd), 7,09 (2H,
dd), 7,17 - 7,35 (3H, m), 7,40 (1H, d), 8,24 (1H, dd); macca/zapso: ES™ [M+H]" 509.

[0164] ITpumepa 4(b) B kayecTBE BTOPOTO ITIOUPOBAHHOTO H30Mepa (TBEPOE BELIECTBO,

285 mr, 9%). 'H SIMP (400 MT', DMSO, 30°C) § 2,08 (1H, m), 2,27 (1H, m), 2,49 (6H, s), 3,39
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-3,61 (3H, m), 3,75 (1H, m), 4,37 (1H, m), 6,95 (1H, d), 7,13-7,22 (1H, d), 7,29 (1H, s), 7,33 -
7,42 (4H, m), 7,48 (1H, d), 7,77 (1H, m), 8,48 (1H, d); macca/sapso: ES™ [M+H]™ 509,

[0165] Ipumepst 5(a) u 5(b)

(25)-2-(azeTnaun-1-ui)-2-[3-(audropmeroxcu)pennn]-N-[S-[[(3R)-1-nupuaa3un-3-
WINHPPOIUAuH-3-ui]amuno)-1,3,4-rnaguason-2-uiajaneramua u (2R)-2-(azernann-1-mi)-2-
[3-(nupropmeTokcu)penni]-N-[S-[[(3R)-1-nupuaazuH-3-0INuppoIuANH-3-HI|aMHHO]-

1,3,4-Tnaauason-2-ujjaneramug

[0166] HATU (279 wr, 0,73 mmonb) nobasisiiy K 2-(azeTunus-1-mn)-2-[3-
(mudTopmeTokcH )peHmIT|yKCyCHOM KHUCIIOTe (MpoMesKyTouHOe coeaunenne 13, 145 wmr,

0,56 mmone), N'-[(3R)-1-nupunazus-3-unnupponunus-3-uil-1,3,4-tuanuaszon-2,5-amaMuHy
(mpomeskyTouHoe coenunenue 1, 148 mr, 0,56 mmois) u DIPEA (0,295 mi, 1,69 mmons) B N-
MeTui-2-nupponuanHone (15 min) npu komHaTHOI Temneparype. Ilony4eHHbIl pacTBop
NepEMEIINBAITN P KOMHATHOM TEMIIEPaType B TeUeHUe 45 MUHYT. DTOT pacTBOP pa30aBIsIH
metaHoJoM (15 mi) u nponyckanu yepe3 kapTpumk SCX-2, 20 r, mpoMbIBasi METAHOJIOM ISt
ylajaeHus IpuMecel, a 3ateM 1 H. pacCTBOPOM aMMHAaKa B METAHOJIE C LIENIbIO BbIMBIBAHUS
npoaykra. Pactsopurenb BhIMapuBaiIy MPHU MOHKEHHOM JABJIEHUH € NOJYyYEHUEM
HEOYHIIIEHHOTO MPOoAyKTa. HeouneHHbIi IPOAYKT PaCTBOPSUIN B METAHOJIE/ IUXIIOPMETaHEe U
BBINIAPUBANN Ha cuiuKaresnb. OCTaTOK OUHIIAIN ¢ TOMOLIBIO (pia1I-xpomarorpaduu Ha
OUOKCHUIEe KpeMHHUs, (TpaaueHT dmonpoBanust ot 0 1o 6% MmeraHoma B nuxyiopMmerane). Uncrsie
¢ pakuny BeIAPUBAIH JOCYXa C ITOJy4YeHHEM MPOAYKTa B BUIE CMOJIBI U CMECH

AUaCTCPCOU3OMEPOB.



WO 2017/093301 -30 - PCT/EP2016/079253

[0167] Cwmecs paznessinu ¢ momotisio BOXKX (kononka Phenomenex Lux TA, 20 Mkm
OUOKCHI KpeMHus1, nuameTpoM S0 mm, nuuHow 250 mm, MeCN/MeOH 95/05 npu 120 m/mun).
@paxyn, copepskaiue TpedyemMble COeTUHEHNUS, BIMAPUBAIH AOCYXa C MOJTYYSHUEM
CIIEIYIOILETO:

[0168] IIpumepa 5(a) B kKauecTBe MEPBOro IMOUPOBAHHOTO H30Mepa (TBEPAOE BELIECTBO,

91 mr, 37%). 'H AMP (400 MI', DM SO, 30°C) § 1,97 - 2,08 (3H, m), 2,23 - 2,31 (1H, m), 3,07
- 3,19 (4H, m), 3,46 - 3,6 (3H, m), 3,75 (1H, dd), 4,23 (1H, s), 4,37 (1H, dt), 6,86 (1H, dd), 7,03
- 7,44 (6H, m), 7,63 (1H, d), 8,48 (1H, dd), 12,00 (1H, s); macca/3apao: ES™ [M+H]" 503.
[0169] IIpumepa 5(b) B kayecTBe BTOPOrO 3IFOUPOBAHHOTO H30Mepa (TBEPIOe BELIECTBO,

43 mr, 17%). 'H SIMP (400 MI't, DMSO, 30°C) § 1,97 - 2,11 (3H, m), 2,28 (1H, dt), 3,07 - 3,19
(4H, m), 3,48 (1H, dd), 3,52 - 3,6 (2H, m), 3,75 (1H, dd), 4,23 (1H, s), 4,34 - 4,42 (1H, m), 6,85
(1H, dd), 7,02 - 7,43 (6H, m), 7,63 (1H, d), 8,47 (1H, dd), 11,98 (1H, s); macca/3apso: ES™
[M+H]" 503.

[0170] Ipumeps! 6(a) u 6(b)

(25)-2-(azeTnaun-1-uia)-2-(3-meroxcudpenn)-N-[5-[[(3R)-1-nupuaa3uH-3-HInuppoTH AN H-
3-niajamunol-1,3,4-Tuaguason-2-uajaneramua u (2R)-2-(azerugun-1-mi)-2-(3-
meTokcupenn)-N-[S-[[(3R)-1-nupuaa3zun-3-uanuppoauauH-3-uilamuno)-1,3,4-

THAANA30J-2-WjI]|aneTaMu
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[0171] HATU (413 wr, 1,09 mmonb) nodasisinn k 2-(azeruaus- 1-wmn)-2-(3-

MeTOKCH(EeHNIT)yKCYCHOM KucnoTe (mpoMeskyTouHoe coennHenue 17, 185 mr, 0,84 mmons), N'-

[(3R)-1-nupunazun-3-unnupponuaun-3-mui|-1,3,4-tuanuazon-2,5-nuaMuHy (MPoMeKyToYHOe

coexunenue 1, 220 mr, 0,84 mmonn) u DIPEA (0,438 mn, 2,51 mmounb) B N-meTun-2-
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nupposuauHoHe (15 mut) npu koMHaTHOH Temnepartype. [loay4eHHbIH pacTBOp MepeMelInBaIH
IIpH KOMHATHOM TeMIiepaType B TeueHre 45 MUHYT. DTOT pacTBOpP pa3OaBIIsiii METAHOIOM

(15 mu) 1 nponyckanu yepe3 kapTpumk SCX-2, 20 r, mpoMbIBasi METAHOJIOM JIJIs YAAJIEHUS
npuMeceil, a 3aTeM 1 H. paCTBOPOM aMMHAaKa B METAHOJIE C LIEJIbI0 BHIMBIBAHUS MPOAYKTA.
PacTBOpuTENb BBINAPUBAIN NTPU IOHUKEHHOM AABJIEHUH € NOJY4EHUEM HEOUHUILEHHOTO
nponykra. HeounmeHHbI MPOAYKT pacTBOPSUTH B METAHOJIE/IUXJIOPMETaHE U BHIIAPUBAIIN HA
cuiukarenb. OCTaToOK OYHIIAIN ¢ IOMOLIBIO (BIdII-XxpomMaTorpadui Ha THOKCHAE KPEMHUS,
(rpapuent smroupoBanusi ot 0 1o 12% meraHona B auxjopMeTrane). Uncteie Gppakiun
BBIMAPUBAIIN 0CYXa C MOJyUEHHEM MPOAYKTA B BU/E€ TBEPIOTO BELIECTBA U CMECH
AUACTEPEOU3OMEPOB.

[0172] Cwmech paznessuiu ¢ momotisio BOXKX (komonka Phenomenex Lux IE, 20 Mxm
IUOKCHI KpeMHus1, nuameTpoM 50 MM, nuuHo# 250 mwm, sm03HT EtOH npu 120 mu/mun).
Ppaxiyy, copepskaiue TpedyemMble COeTUHEHNS, BbINAPUBAIN AOCYXa C TONYyUEHUEM
CJIEAYIOLIETO:

[0173] IIpumepa 6(a) B kKauecTBe MEPBOrO IMOUPOBAHHOTO H30Mepa (TBEPAOE BELIECTBO,
137 mr, 39%). 'H AMP (400 MI', DMSO, 30°C) § 1,95 - 2,11 (3H, m), 2,22 - 2,32 (1H, m),
3,11 (4H, dq), 3,44 - 3,59 (3H, m), 3,71 - 3,77 (4H, m), 4,14 (1H, s), 4,36 (1H, dt), 6,82 - 6,88
(2H, m), 7,03 (1H, d), 7,06 (1H, d), 7,24 (1H, t), 7,31 (1H, dd), 7,61 (1H, d), 8,47 (1H, dd),
11,86 (1H, s); macca/3apsao: EST [M+H]™ 467.

[0174] IIpumepa 6(b) B kayecTBE BTOPOTO IMFOUPOBAHHOTO H30Mepa (TBEPIOE BELIECTBO,
67 mr, 19%). 'H SAMP (400 MI't, DMSO, 30°C) § 1,95 - 2,09 (3H, m), 2,22 - 2,31 (1H, m), 3,04
- 3,17 (4H, m), 3,45 - 3,59 (3H, m), 3,71 - 3,78 (4H, m), 4,14 (1H, s), 4,33 - 4,4 (1H, m), 6,83 -
6,88 (2H, m), 7,03 (1H, d), 7,06 (1H, s), 7,25 (1H, t), 7,31 (1H, dd), 7,61 (1H, d), 8,47 (1H, d),
11,88 (1H, s); macca/3apso: ES™ [M+H]™ 467.

[0175] pumepst 7(a) u 7(b)

(25)-2-(azernaun-1-nma)-N-[5-[[(3R)-1-nmupuaa3zun-3-uanuppoanaun-3-uialamunol-1,3,4-
THAANA301-2-Ui]-2-[3-(TpudTopmerorcu)pennalaneramua u (2R)-2-(azeruaun-1-nma)-N-[S-
[[(3R)-1-nupuaa3un-3-unnuppoauaud-3-uilamunol-1,3,4-ruagnason-2-uua|-2-[3-

(TpudTopmeroxkcu)denuajaneramua
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[0176] HATU (225 wr, 0,59 mmonb) nobasisiii K 2-(azeTunus- 1-mn)-2-[3-

o

(TpudTOopMETOKCH )(PEHII [YKCYCHOM KUCTOTE (MpoMe:RyTOuHOe coequHenue 20, 125 mr,

0,46 mmonp), N'-[(3R)-1-nupupazus-3-unnupponunus-3-uil-1,3,4-tnaguaszon-2,5-1uaMuHy
(mpomexyTouHoe coenuHenue 1, 120 mr, 0,46 mmons) u DIPEA (0,239 mun, 1,37 MmMonb) B V-
METHII-2-TTUPPOJUINHOHE (4 MIT) IPU KOMHATHOM Temmepatype. [lonyueHHbIl pacTBOp
nepeMelInBaId IPU KOMHATHOH TemMriepaType B TeueHue 45 MUHYT. DTOT pacTBOp pa3OaBIIsin
metaHoJoM (15 mur) u mponyckanu yepes kapTpumk SCX-2, 20 r, npoMbIBasi METAHOJIOM ISt
ylajaeHus mpuMecel, a 3ateM 1 H. pacTBOPOM aMMHaKa B METAHOJIE C LIEJIbI0 BIMBIBAHUS
npoaykra. PactsopuTenb BbIMapuBaIU IPU MOHUKEHHOM JABJIEHUH € MOJTYyYeHUEM
HEOYHIIIEHHOTO MPOAyKTa. HeouneHHbIH IPOaYKT PaCTBOPSUI B METAHOJIE/ IUXJIOPMETaHEe U
BBINIAPUBANIN Ha cuiuKaresnb. OCTaToK OYHINAIN ¢ TOMOLIBIO (pra1I-xpomarorpaduu Ha
AHOKCHUAE KpeMHUs, (TpafiueHT sonpoBanus ot 0 10 7% meraHona B quxjopMerane). Uucrtoie
¢ pakuny BBITAPUBAIH JOCYXa C ITOJy4YeHHEM IPOAYKTa B BUAE CMOJIBI M CMECH
AUACTEPEOU3OMEPOB.

[0177] Cwmech paznemnsn ¢ nomombio BOXKX (kononka Chiral Technologies IA, 20 Mxm
IUOKCHI KpeMHus1, nuameTpoM 50 MM, muHoH 250 MM, cmeck 90/10 MeCN/MeOH B kauecTse
3JOEHTOB, pacxon 120 mu/muH). @pakiun, conepskamue TpedyeMble COSTUHEHNUS, BhITAPUBAITN
J0CYyXa C MOJyYEHUEM CIIEAYIOLIErO:

[0178] [Ipumepa 7(a) B kKauecTBe MEPBOro TOUPOBAHHOTO H30MeEpa (TBEPIOE BELIECTBO,
72 mr, 38%). 'H AMP (400 MI', DM SO, 30°C) § 1,95 - 2,09 (3H, m), 2,26 (1H, dt), 3,11 (4H,
dq), 3,48 (1H, dd), 3,51 - 3,58 (2H, m), 3,74 (1H, dd), 4,26 (1H, s), 4,36 (1H, dt), 6,85 (1H, dd),
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7,28 - 7,34 (2H, m), 7,45 - 7,51 (3H, m), 7,64 (1H, d), 8,47 (1H, dd), 12,09 (1H, s);
macca/zapao: EST [M+H]™ 521.

[0179] ITpumepa 7(b) B kauecTBe BTOPOTO 3IFOUPOBAHHOTO H30Mepa (TBEpAOe BEIIECTRO,

79 mr, 42%). 'H SIMP (400 MI't, DMSO, 30°C) & 1,96 - 2,11 (3H, m), 2,23 - 2,32 (1H, m), 3,05
- 3,16 (4H, m), 3,47 (1H, dd), 3,51 - 3,59 (2H, m), 3,73 (1H, dd), 4,26 (1H, s), 4,36 (1H, dq),
6,84 (1H, dd), 7,27 - 7,33 (2H, m), 7,44 - 7,5 (3H, m), 7,63 (1H, d), 8,46 (1H, dd), 12,07 (1H, s);
macca/zapao: EST [M+H]™ 521.

[0180] Ipumepsi 8(a) u 8(b)

(15)-2-meTua-N-[5-[[(3R)-1-nupuaa3un-3-uanuppoauans-3-uilamuno)-1,3,4-tuaguazon-2-
ui|-3,4-nuruapo-1H-u3oxunonaun-1-kapooxkcamun u (1R)-2-merun-N-[5-[[(3R)-1-
NHPUAAZHH-3-HINHPPOIHANH-3-1ui|amuno]-1,3,4-Tuaguazon-2-uil-3,4-guruapo-1H-

HU30XHHOJUH-1-KapOokcamua

[0181] HATU (238 mr, 0,63 MMOJ1b) 100aBISIH K 2-MeTUI-3,4-a1uruapo- 1 H-u30XxuHOMMH- 1 -
kapbonosoii kucyore, HCl (mpomexyrounoe coeaunenne 24, 110 mr, 0,48 mmons), N'-[(3R)-1-
NUPUAA3UH-3-IIIMUPPOIUANH-3-1]-1,3,4-Tnaanaszon-2,5-nuaMusy (MpoMeKyTo4HOe
coexunenne 1, 127 mr, 0,48 mmonn) u DIPEA (0,295 mn, 1,69 mmosnb) B N-meTun-2-
nupposmauHone (2 mur) u DMF (3 mut) npu komHaTHO# Temniepatype. [TonydeHHbIi pacTBOp
nepeMelInBaIi IPU KOMHATHOH TeMIiepaType B TeueHue 45 MUHYT. DTOT pacTBOp pazOaBIsiIu
mertaHoJoM (15 mi) u nponyckanu yepe3 kapTpumk SCX-2, 20 r, mpoMbIBasi METAHOJIOM IS
ylajeHus IpuMecel, a 3ateM 1 H. paCTBOPOM aMMHAKa B METAHOJIE C LENIbIO BIMBIBAHUS
nponykra. PacTBopuTenb BeIapuBajy MPU MOHIKEHHOM JAaBJICHUH C TTOJyYeHHEM

HEOYHILNEHHOTro mpoaykTa. HeounieHHbIil MPOAYKT OUUIIAIN ¢ TIOMOLIBIO (hII31II-
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XpomaTtorpapuu Ha TUOKCHAE KpeMHUs (TpagueHT 3onposanus ot 0 1o 6% mMeraHosna B
auxjopmerane). YnucTteie (ppakiiy BEIMAPUBAIH JOCYXA C MOJyYEHUEM MPOAYKTA B BUIE CMOJIbI
U CMeCH AMaCTePEOH30MEPOB.

[0182] Cwmech paznemnsmn ¢ nomombio BOXKX (konmonka Phenomenex Lux C2, 20 Mxm
OUOKCUA KpeMHUs, tuamerpom S0 MM, anuHol 250 MM, ¢ ucnonszoanreMm EtOH B kauectse
3J03HTA ¢ pacxoaoM 120 mu/mun). @pakiuu, coaepkaiue TpedyemMbie COeqMHEHNUS,
BBINTAPUBANIN 10CYXa C MOJIYYEHHUEM CIIEAYIOIIEro:

[0183] ITpumepa 8(a) B KauecTBe MEPBOTO AIMOUPOBAHHOTO N30Mepa (TBepAOe BEIIECTBO,

49 mr, 43%). 'H SIMP (400 MI'r;, DMSO, 30°C) § 2,02 - 2,11 (1H, m), 2,23 - 2,31 (1H, m), 2,37
(3H, s), 2,54 - 2,61 (1H, m), 2,78 (1H, dt), 2,95 (1H, dt), 3,18 - 3,25 (1H, m), 3,47 - 3,59 (3H,
m), 3,75 (1H, dd), 4,35 (1H, s), 4,36 - 4,42 (1H, m), 6,85 (1H, dd), 7,11 - 7,19 (4H, m), 7,32 (1H,
dd), 7,65 (1H, d), 8,47 (1H, dd), 11,95 (1H, s); macca/zapso: ES™ [M+H]" 437.

[0184] ITpumepa 8(b) B kauecTBe BTOPOTO 3IFOUPOBAHHOTO U30Mepa (TBepAOe BEIIECTBO,

52 mr, 46%). "H SIMP (400 MI', DMSO, 30°C) § 2,03 - 2,11 (1H, m), 2,23 - 2,32 (1H, m), 2,37
(3H, s), 2,54 - 2,62 (1H, m), 2,79 (1H, dt), 2,94 (1H, dt), 3,18 - 3,26 (1H, m), 3,42 - 3,59 (3H,
m), 3,74 (1H, dd), 4,35 (1H, s), 4,37 - 4,42 (1H, m), 6,85 (1H, dd), 7,11 - 7,19 (4H, m), 7,31 (1H,
dd), 7,65 (1H, d), 8,47 (1H, dd), 11,97 (1H, s); macca/zapso: ES™ [M+H]" 437.

[0185] IIpumep 9
(25)-2-(aumernaamuno)-2-(4-meruagennn)-N-[5-[[(3R)-1-nupuaa3suH-3-HaNuppoOTHANH-3-
wi]amuno]-1,3,4-Tuaauazon-2-uajameramMun

~N
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[0186] HATU (347 wr, 0,91 mmonb) nobasisu k (25)-2-(auMeTninaMuHo)-2-(7-
TOJIWJT)YKCYCHOU KUCJIOTE (MPOMeRYTOYHOe coennHeHue 26, 161 mr, 0,84 mmonb), N'-[(3R)-1-
NUPUIA3HUH-3-HIMUPPONHANH-3-1i|-1,3,4-Tnagnazon-2,5-nnamMuny (MpoMeKyTOUHOe
coequHenue 1, 200 mr, 0,76 mmonp) u DIPEA (0,133 M, 0,76 mmons) 8 DMA (7 M) npu 21°C

B atMoc(epe asora. [Tonyuennsiii pacrsop nepemermusany npu 0°C B Teuenue 45 MuHYT.

HeouunnieHHbI MPOAYKT OUUIIAIHN C MOMOIIBIO HOHOOOMEHHOM Xpomarorpaduu ¢
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npumeneHneM KosloHku SCX. TpeOyeMblil MPOAYKT SIFOMPOBAIH U3 KOJIOHKHU C MIPUMEHEHHEM |
M NH3/MeOH u uuctbie ¢ppakiuuu BbIMapUBAIN OCYXa C MOJYYEHHEM HEOYUIIEHHOTO
NpOAyKTa B BUAe cMoJibl. HeounineHHbIi MpoAyKT OUHUINAIU C TOMOLIBIO (uIdII-XpoMaTorpaduu
Ha JroKcuae KpeMHust (rpaguent smouposanus or 0 1o 10% MeOH B DCM). Uucteie dpakimm
BBINIAPUBANHU 0cyxa, pactupanu ¢ DCM/mpoctbiM agupoM 1 GUIbTpOBaIU C odydeHueM (25)-
2-(numeTtunamMuto)-2-(4-metundpennn)-N-[5-[[(3R)-1-nupunazus-3-uinappoauanH-3 -
wi|amuHo|-1,3,4-Tuaauazon-2-unlaueramuna (109 mr, 33%) B BuIe TBEpAOrO BELIECTBA
KPEMOBOTO 1[BETA; 'H simP (400 MI';, DMSO, 30°C) 6 1,25 (1H, m), 2,08 (1H, dt), 2,19 (6H, s),
2,24 - 236 (4H, m), 3,48 (1H, dd), 3,54 - 3,65 (2H, m), 3,75 (1H, dd), 4,34 - 4,5 (1H, m), 6,86
(1H, dd), 7,18 (2H, d), 7,28 - 7,44 (3H, m), 7,66 (1H, d), 8,48 (1H, dd), 12,12 (1H, s);
macca/zapao: EST [M+H]" 439.

[0187] ITpumep 10
(25)-2-(aumernaamuno)-2-(3-mernigennn)-N-[5-[[(3R)-1-nupuaa3znH-3-nanuppoIuanH-3-

wi]amuno]-1,3,4-Tuaguazon-2-uajaneramMmun

[0188] HATU (416 wr, 1,09 mmoib) nodasisiiu k (25)-2-(quMeTniiaMiuHo )-2-(m-
TOJIMIT)YKCYCHON KHCIIOTE (MPOMeRyTOYHOoe coennHeHue 27, 194 mr, 1,00 mmons), N'-[(3R)-1-
NUPUAA3UH-3-WIMHPPOIUANH-3-1]-1,3,4-Tnaanaszon-2,5-nuaMuny (mpoMeKyTo4HOe
coequHenue 1, 240 mr, 0,91 mmonp) u DIPEA (0,159 mi, 0,91 mmons) 8 DMF (12 mu) npu
21°C B atmocdepe azora. [Tonyuennsiii pactsop nepemernnsany npu 0°C B reuenue 30 MUHYT.
HeouutieHHbIH MPOAYKT OUMIIATHN C MOMOIIBIO HOHOOOMEHHOM Xpomarorpaduu ¢
npumeneHneM KosoHku SCX. TpeOyeMmblil MPOAYKT 3IFOMPOBAIN U3 KOJIOHKH C IPUMEHEHHEM
1M NH3/MeOH wu uncTbie ppakiuy BbITAPHBAIH JOCYXa C MOJYYSHUEM CMOJIbl. HeounIneHHbIH
HPOAYKT OYHINAIN ¢ MOMOIIBIO (udin-xpomarorpaduu Ha AUOKCHIE KpeMHUS (TPaaUeHT
smouposanus ot 0 o 10% meranona B DCM). UncTtele ppakiiny BbIapuBail AOCYXa,
pactupanu ¢ DCM/npocteiM 3¢pupom u GUIbTpOBaH ¢ onydeHneM (2.5)-2-(IuMeTHIaMIHO )-2-

(m-tommm)-N-[5-[[(3R)-1-nupuna3us-3-Unnupponuaus-3-uilamMuto]-1,3 4-tnanuazon-2-
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wilaueramuza (91 mr, 23%) B BUIe TBEPAOIO BEIIECTBA KPEMOBOTO LIBETA, 'H amp (400 MTI',
DMSO, 30°C) 6 1,25 (1H, m), 2,08 (1H, dq), 2,19 - 2,42 (10H, m), 3,49 (1H, dd), 3,57 (2H, td),
3,75 (1H, dd), 4,29 - 4,46 (1H, m), 6,88 (1H, dd), 7,19 (1H, s), 7,26 - 7,41 (4H, m), 7,71 (1H, s),
8,48 (1H, dd), 12,30 (1H, s); macca/zapao: ES™ [M+H]" 439.

[0189] IIpumepsnt 11(a) u 11(b)
(25)-2-(A3zernann-1-na)-2-[4-prop-3-(Tpudpropmeroxcu)penni]-N-[5-[[(3R)-1-nupuaa3un-

3-unnuppomauH-3-uialamunol-1,3,4-ruaguazon-2-uialaneramug u (2R)-2-(azeruaun-1-ui)-
2-[4-¢prop-3-(Tpudropmeroxcu)dpenni|-N-[5-[[(3R)-1-nupuaa3zuH-3-HIMHPPOIHIHH-3-

wi]amuno]-1,3,4-Tuaauazon-2-uajaneramMmun

[0190] N2-[(3R)-1-ntupunazun-3-uanupponuaun-3-mil-1,3,4-tuanguazon-2, S-nuaMuH
(mpomeskyTounoe coenunenue 28, 0,09 r, 0,30 mmoub) pactBopsutt B DMF (2 mut) B atMocdepe
N, mpu k.T. loGassiu [2-(azeruaus-1-un)-2-[4-¢pTop-3-
(TpudTopmMeTOKCH )P eHMI |aeTHII|OKCHIIUTHH (mpoMe:kyTouHoe coequHenne 1, 0,09 r, 0,307
mMMonb), a 3ateM - DIPEA (0,08 mu, 0,46 Mmmosb). CMech epeMeInBaiy B TEYeHHE 5 MHUH Tiepen
nobasienueM HATU (139,9 mr, 0,36 MMoIIb), a 3aT€M - B TeUEHHUE 2 4 IPU KOMHATHOMN
Temrepatype. PeakiiMoHHYIO cMech pa3basiisiiy, ucnonbdyst MeOH (1 mut), 1 mponyckanu dyepe3
kaptpumk SCX, 5 r, mpomeisanu MeOH, 3arem amouposanu, ucnonssyst 2M NH; B MeOH.
OcHOBHy!O (ppakIUIO BbIIAPUBAIN U OCTATOK OYMIIAIIM C TIOMOLIBIO ITpenapaTuBHoi BOXKX
(xononka SunFire C18, 5 mxm, 50 MM x 19 MM, pacxon 25 mi/muH). B kauecTBe moaBIKHON
¢azbl npumensun cootHowmeHust Boael 1 MeCN, conepskarero 0,1% MypaBbHHOW KUCJIOTBI, C

YMEHbIIEHHEeM NOJSIPHOCTH. YucThble (hpakiuu 0ObeIUHSIH, BBITAPUBAIK U a0COPOMpPOBaN Ha
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1 r SCX xaptpumx, koropslii mpomeisanu MeOH u 3atem smounposanu ¢ nomouisio 2 M NHs B
MeOH c nonyuenuem 2-(azerunus-1-um)-2-[4-¢rop-3-(tpudropmerokcn)pennn]-N-[S-[[(3R)-
|-nupuaasus-3-unnupponuauH-3-uilamuto|-1,3,4-tuanuason-2-uinjaneraMua B BUae rpsizHO-
6enoro TBepaoro Beuiectra (88 mr, 53%). JlnactepeomMepbl pa3aesisiiii ¢ TOMOIIBIO XHPATbHOMN
npenapatusHoii BOXX (xononka ChiralPak IA, 20 MkM auokcun KpeMHuUs, 1uameTpoM 50 M,
amunoi 250 mm), MeCN/MeOH 90/10 npu 120 mn/mun. @pakuuu, comepskalire Tpedyembie
COeIMHEeHMs], BBIIAPUBAIN JOCYXa C TOTyYEHHEM:

[0191] ITpumepa 11(a) B kauecTBe MEPBOTO SMFOUPOBAHHOTO M3oMepa (35,4 mr, 21%). 'H
SIMP (400 MI'uy, DMSO, 30°C) 1,97 - 2,1 (3H, m), 2,23 - 2,32 (1H, m), 3,06 - 3,17 (4H, m), 3,49
(1H, dd), 3,53 - 3,59 (2H, m), 3,75 (1H, dd), 4,26 (1H, s), 4,34 - 4,42 (1H, m), 6,86 (1H, d), 7,32
(1H, dd), 7,47 - 7,58 (2H, m), 7,64 (2H, dd), 8,48 (1H, d); macca/3apao: ES™ [M+H]" 539.
[0192] Tpumepa 11(b) B kauecTBe BTOPOro SIOMPOBAHHOrO H30Mepa (26,9 mr, 16%). 'H
SMP (400 MI'u, DMSO, 30°C) 1,96 - 2,11 (3H, m), 2,23 - 2,34 (1H, m), 3,07 - 3,17 (4H, m),
3,48 (1H, dd), 3,53 - 3,6 (2H, m), 3,75 (1H, dd), 4,26 (1H, s), 4,33 - 4,42 (1H, m), 6,85 (1H, dd),
7,32 (1H, dd), 7,47 - 7,57 (2H, m), 7,64 (2H, dd), 8,48 (1H, dd); macca/zapsao: ES" [M+H]" 539.

[0193] [pumepst 12(a) u 12(b)

(25)-2-(azeTuaun-1-na)-N-[5-[[(3R)-1-(6-¢pTopnupuaAa3HH-3-HI)TUPPOIHAUH-3-HI|aMHUHO|-
1,3,4-Tnagnazon-2-mil-2-[3-(rpudropmeroxcu)penni]aneramun u (2R)-2-(azeruaun-1-
uJ1)-N-[5-[[(3R)-1-(6-pTopnupuaasuH-3-u1)NIHPpPOIUANH-3-1I]|amuHo]-1,3,4-THaana3001-2-

wi|-2-|3-(Tpudropmerorcu)Ppernunaneramun
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[0194] N2-[(3R)-1-(6-PropnupunazuH-3-ui)muppoauaus-3-mi|-1,3,4-tuaguazon-2,5-
nuaMuH (MpomekyTouHoe coequnenue 6, 0,11 r, 0,38 mmons) u [2-(azeruaun- 1-mn)-2-[3-
(TpudTopMeTOKCH )(pEHII |aleTHII | OKCHITUTHH (MpoMe:KyTouHOe coenuHenue 21, 0,13 r,

0,46 mmop) pactBopsutn B DMF (2 mut) mpu k.T. B atMocdepe N,. CMech nepeMernnBaiy B
teueHue 5 MuH nepen nodasnenuem DIPEA (0,34 mu, 1,943 mmonb) u HATU (0,4 mu,

0,389 MMob), a 3aTeM - MpH K.T. B TedeHue 2 4. HeouninenHywo cmech abcopOupoBanu Ha
kojoHky SCX 5 r, koropyto npomsiBain MeOH u 3arem smonposainu ¢ nomoinsio 2 M NHj B
MeOH. OcHoBHYO (pakIUIO BBIMTAPUBAIIN C ITONyUYEHUEM OPAHXKEBOU CMOJIbL. OCHOBHYIO
(pakunio BBIMApUBAIN M OCTATOK OYHIIAIHN ¢ TOMOLIBIO npenapaTiusHoil BOYKX (konoHka
SunFire C18, 5 mkMm, 50 mm x 19 mm, pacxon 25 ma/muH). B kadecTse nonBukHOH (asbl
npuMeHsun cootHotneHust Boabl 1 MeCN, copepskariero 0,1% MypaBbHHON KUCJIOTBI, C
yMEHbIIIEHHEeM NOJSIPHOCTH. HYucToble ¢ppakiny oObeIUHsIM, BITAPUBAIN U a0COpONpoBamy Ha
I r SCX xaptpumxk, koropblii npombiBaiu MeOH u 3atem smouposanu ¢ nomoiubio 2 M NHs B
MeOH c nonyuyennem 2-(azerunus-1-um)-N-[S-[[(3R)-1-(6-propnupraazuH-3-wi)muppoIHIuH-
3-unlamuno]-1,3,4-Tuaguazon-2-uin|-2-[ 3-(TpudropmeTokcu )peHmn |arieraMruaa B BUAE rpsi3HO-
Oenoro TBepaOro BemecTsa. /lnacrepeoMepsl pa3aessuIi ¢ IIOMOLIBIO XUPATbHON
npenaparuBHoit BOXXX (kononka ChiralPak IC, 20 mxm arokcun kpeMHusi, tuameTpom S50 mm,
nmmsoi 250 mm), renran/EtOAc 20/80 (+0,2% TEA) npu 120 mi/mun. @pakuuu, coaepkamie
TpeOyeMble COeTMHEHHS, BBIMAPUBAJIH JOCYXa C ITOJYICHUEM:

[0195] IIpumepa 12(a) B KauecTBe MEPBOTO SIFOMPOBAHHOrO H30Mepa (28,60 mr, 13%). 'H
SAMP (400 MI'u, DMSO, 30°C) 2,04 - 2,18 (3H, m), 2,34 (1H, dt), 3,20 (4H, dq), 3,54 (1H, dd),
3,58 - 3,67 (2H, m), 3,81 (1H, dd), 4,35 (1H, s), 4,4 - 4,48 (1H, m), 7,23 (1H, dd), 7,35 - 7,4 (1H,
m), 7,42 (1H, dd), 7,53 - 7,55 (1H, m), 7,57 (2H, d), 7,71 (1H, d), 12,07 (1H, s); macca/3aps0:
ES* [M+H]" 539.

[0196] IIpumepa 12(b) B kauecTBe BTOPOro 3MmonpoBaHHoro nsomepa (13,5 mr, 6%). 'H
SAMP (400 MI'u, DMSO, 30°C) 1,96 - 2,1 (3H, m), 2,28 (1H, dt), 3,13 (4H, dq), 3,46 (1H, dd),
3,51 -3,59 (2H, m), 3,74 (1H, dd), 4,28 (1H, s), 4,34 - 4,41 (1H, m), 7,16 (1H, dd), 7,29 - 7,32
(1H, m), 7,34 (1H, dd), 7,47 - 7,49 (1H, m), 7,50 (2H, d), 7,64 (1H, d), 12,00 (1H, s);
macca/zapso: EST [M+H]™ 539.

[0197]  Ilpumep 13
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(25)-2-(3-unanopennn)-2-(aumerniamuno)-N-[5-[[(3R)-1-nupuaazuH-3-nanuppoauanH-3-

wi]amuno]-1,3,4-Tuaguazon-2-uajaneramMmun

/N\ 1 ’ ” /N\
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N~ N~

[0198] N2-[(3R)-1-nupunazus-3-winupponuaus-3-mil-1,3,4-tnanuazon-2,5-nuaMuH
(mpomesxyTounoe coeamnenue 1, 0,09 r, 0,30 mmornb) pacrBopsimu B DMF (2 mi) B atmocdepe
N, mpu k.T. [lo6asnsnu (25)-2-(3-mmanodennn)-2-(IMMeTUIIaMHUHO )yKCYCHYIO KUCIIOTY
(mpome:xxyTounoe coennnenne 32, 0,06 r, 0,307 mmonn), a 3atem - DIPEA (0,08 mn, 0,46
MMOJIb). CMech epemMernnBaii B Tederne S MuH nepen nodasienuem HATU (139,9 wr,
0,368 MMOIIb) 1 3aTeM NepeMEIIUBAIIH NPH K. T. B TeueHne 90 muH. PeakinoHHyr0 cMech
pasbasisiny, ucrionszyst MeOH (1 mur) u npornyckanu yepes kaptpumk SCX S r, mpomsIBaiu
MeOH u 3arem ssouposanu ¢ nomombio 2 M NH; 8 MeOH. OcHOBHYI0O (ppakumio ynapusaiu u
ounmainy npenapatusHoi BOXKX (konmonka XBridge OBD C18, 5 mxm, 50 MM x 19 MM, pacxon
25 Mn/MHH, B KauecTBe MOABMKHON (pa3bl HCIONB30BAIM COOTHOLEHUS Boabl 1 MeCN,
copepskaero 0,3 mu/in NH,;OH, ¢ noHmwkaromeics moyisipHOCThI0. UncTeie ppakiuu
o0BeNMHANN U BeINapuBaiy, nony4as (25)-2-(3-nuuanodpennn)-2-(aumermnamuno)-N-[5-[[(3R)-
1-nupuaazuH-3-unanupponuauH-3-uilamMuto|-1,3,4-ruanuas3on-2-unjaueraMus B BUae TBEPAOTO
BerlecTBa OexxeBoro useta (43 mr, 31%). 'H ssmp (400 MI'y, DMSO-d6) 6 2,09 —2,02 (1H, m),
2,14 (6H, d), 2,32 — 2,24 (1H, m), 3,60 — 3,43 (3H, m), 3,74 (1H, dd), 4,17 (1H, s), 4,38 (1H, q),
6,87 (1H, ddd), 7,33 (1H, ddd), 7,60 (1H, td), 7,71 (1H, d), 7,80 (2H, ddq), 7,87 (1H, t), 8,48
(1H, dt), 12,30 (1H, s); macca/zapsao: ES™ [M+H]" 450.

[0199] Ipumep 14
(2R)-2-(aumeTnnamuno)-N-[5-[[(3R)-1-nupuaazuH-3-uanuppoauaun-3-uilamunol-1,3,4-

THAANA30J-2-1]-2-[3-(TpudTopmeTorcu)deHun|aneramun
\N/
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[0200] DIPEA (0,199 mun, 1,14 mmonb) nobasisiu k N2-[(3R)-1-tupunasun-3-
winupponuans-3-unl-1,3,4-rnanuason-2,5-nuamMusy (mpomeskyTounoe coenunenue 1, 150 wmr,
0,57 mmonb), (2R)-2-(aumernnamMuno)-2-[ 3-(tpudropmeTokcr)heHIN |yKCYyCHON KUCTIOTE
(mpomexyTounoe coenunnenue 38, 150 mr, 0,57 mmons), EDC (218 wmr, 1,14 mmons) u HOBT
(87 mr, 0,57 Mmmonb) B DMF (4 mu) mpu 25°C. ITonyuenHyro cMech nepemernusany npu 25°C B
TeueHue 16 yacoB. HeounimeHHbIN MPOAYKT OYUINAIN C TIOMOIIBIO TipernapaTuBHOi BOYKX
(xonmonka Waters XBridge Prep C18 OBD, 5 mkm auokcun kpemuusi, S0 MM B tuametpe, 150 mm
B JUTMHY) C IpUMeHeHHeM cMecelt Boapl 1 MeCN ¢ yMeHbIIAIencs: OJSIPHOCTBIO B KAUECTBE
smoenToB. @pakuuu, comeprxaiie TpedyemMoe coeJUHEeHNe, BbINAPUBAJIH JOCYXa C ITONyYeHUEM
(2R)-2-(numerunamuno)-N-[5-[[(3R)-1-upupazus-3 -unnupponuaus-3-ui|amMmuno]-1,3,4-
THaanazof-2-mn|-2-[ 3-(tpudropmerokcu)penun|aneramuzaa (15 mr, 5%) B Buge KOPHUHEBOTO
TBEPIOTrO BEIIECTBA; 'H sMP (300 MI'y, CDs0D, 30°C) 6 2,27-2,35 (m, 1H), 2,44-2,56 (m,
1H), 2,88 (s, 6H), 3,72-3,84 (m, 3H), 3,97-4,03 (m, 1H), 4,54-4,59 (m, 1H), 5,16 (s, 1H), 7,50-
7,73 (m, 5H), 7,84-7,88 (m, 1H), 8,53 (s, 1H); macca/3apsao: ES [M-H] 507.

[0201] ITpumep 18
(25)-2-(aumernaamuno)-N-[5-[[(3R)-1-nupuaa3un-3-uanuppoanaus-3-uiajamunol-1,3,4-

THAAUA301-2-1]1]-2-|3-(TpudTopmerokcu)Ppennsi|aneramusg
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[0202] DIPEA (0,199 mn, 1,14 mmonb) noGasisimu k N2-[(3R)-1-upunasun-3-
winupponuann-3-uil-1,3,4-tuagnazon-2,5-auamMuny (mpomexyrouHoe coequHerue 1, 150 wr,
0,57 mmob), (25)-2-(aumeTnnamMuHo)-2-[3-(TprudTopmMeTokcn )PeHn|yKCyCHOM KHCIOoTe
(mpomexkyTouHoe coexunenue 39, 150 mr, 0,57 mmons), EDC (218 wmr, 1,14 mmonb) u HOBT
(87 mr, 0,57 mmonb) B DMF (4 mur) mpu 25°C. ITony4yeHHyto cMech nepemernusany npu 25°C B
TedeHue 16 yacos. HeounIneHHbI NPOAYKT OUUINAIM ¢ TOMOIIBIO NpenapatuBHoil BOXX
(xonmonka Waters XBridge Prep C18 OBD, 5 mkm auokcun kpemuusi, S0 MM B truametpe, 150 mm

B JUTMHY) C puMeHeHneM cMecel Boasl 1 MeCN ¢ ymMeHbIIameics NoIsIpHOCTHIO B KAYeCTBE

smoenToB. @pakuuu, copeprralie TpedyemMoe CoeJUHEHNE, BbIMapUBaJIM A0CyXa, nony4as (25)-
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2-(numernnaMuHo)-N-[ 5-[[(3R)-1-tupuna3us-3-uinuppoauauH-3-mi JamuHo |- 1,3, 4-Tuaanason-
2-un)]-2-[3-(rpudropmerokcu)penmnJaneramun (15 mr, 5%) B BHIE KOPHYHEBOT'O TBEPJOTO
Bemectsa; H AMP (300 MI'u, CD;0D, 30°C) § 2,28-2,35 (m, 1H), 2,45-2,59 (m, 1H), 2,86 (s,
6H), 3,69-3,77 (m, 1H), 3,77-3,84 (m, 2H), 3,95-4,01(m, 1H), 4,56-4,58 (m, 1H), 5,12 (s, 1H),
7,49-7,69 (m, 5H), 7,79-7,84 (m, 1H), 8,51 (d, 1H); macca’zapso: ES” [M-H] 507.

[0203] JonoaHuTeIbHBIE IPHMEPbI

CoenuHeHns CICAYOMUX MMPUMEPOB MOJIYYAJIU aHAJIOTHYHO NMPUBCACHHBIM BBILIC ITPHUMEPaM.

ITpumep | Hassanue Hannbsie MS
Ne
14 (2R)-2-(mumerunamuno)-N-[5-[[(3R)-1-nupuna3un- | macca/zapsn (ES+), [M-

3-wimupponunus-3-uilamuso|-1,3,4-tuagnazon-2- | HJ- = 507

ui|-2-[3-(TpudTopmMerokcH ))peHun |aneraMun

15 (2R)-2-(mumernnamuno)-2-(4-merokcudenmn)-N-[5- | macca/zapsin (ES+),
[[(3R)-1-mupunazun-3-uanmupponuanH-3- [M+H]+ = 455
ui|amMuHO|-1,3,4-Tanna3on-2-u|areTaMun

16 (25)-2-(numerunamuno)-2-(4-merokcudennn)-N-[5- | macca/zapsin (ES+),
[[(3R)-1-nupuna3zun-3-uInmuppoNuaH-3- [M+H]+ = 455
ui|amMuHo|-1,3,4-Tranna3on-2-u|areTaMun

17 (25)-2-(numetunamuno)-2-(o-tojun)-N-[S-[[(3R)-1- | macca/3zapsin (ES+),
MUPUIA3UH-3 -UINUPPOTUANH-3 -1 |amuno|-1,3,4- [M+H]+ =439

THAANA30JI-2-WJ1 |alleTaMHU]T

18 (28)-2-(numerunamuno)-N-[5-[[(3R)-1-mupuna3un- | macca/zapsn (ES+), [M-

3-wimupponuaus-3-uilamuno|-1,3,4-tnaguazon-2- | HJ- = 507

wi|-2-[3-(Tpudropmerokcu)peHr |aneTaMun

[0204] IIpomexxyTouHOe coennuenue |

N'-|(3R)-1-llupunazun-3-uanuppoauaun-3-uil-1,3,4-tuaanazon-2,5-guaMmux

g , . Y \ _
HzN uC/N NN S\/<
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[0205] B kpyrionoHHyro konly eMKocThio 1 11 momernanu pactsop (3R)-1-nupunasun-3-
WIMUPPONUANH-3-aMuHa quruapoxyopuna (Ilpomexyrounoe coenunenune 2, 10,5,

44,29 mmonb) B DMF (400 mn), 5-6pom-1,3,4-Tnagnazon-2-amuna (7,94 r, 44,10 mmonb) u
DIPEA (17,07 r, 132,08 mmounb). PacTBop nepememmsanu B Teuerne 4 4 mpu 80°C.
ITonydeHHy0 cMeCh KOHLIEHTPUPOBAIU B BakyyMe. HeouunIeHHbIi NpOAYyKT OUNIIAIIH C
TIOMOIIIBIO TOBTOPHOM KpucTau3anuu u3 dtaHoja/EtOAc ¢ monyuenuem N'-[(3R)-1-
NUPUIA3UH-3-WIMUPPOIUANH-3 -1 ]-1,3,4-Tuaanaszon-2,5-nuaMmuHa B BUJI€ CBETIIO-KEITOTO
tBepaoro Bemectsa (11 1, 94%). 1H AMP (500 MI'u, DMSO-d6, 30°C) 6 2,04 (1H, td), 2,22 -
2,31 (1H, m), 3,43 - 3,62 (3H, m), 3,72 (1H, dd), 4,28 (1H, dq), 6,27 (2H, s), 6,86 (1H, dd), 7,07
(1H, d), 7,33 (1H, dd), 8,48 (1H, dd). macca/sapso: ES™ [M+H]" 264,28.

[0206] I[pomexxyTouHoe coenrHenne 1 Tak:ke Moyydyanu B KPYMHbIX MacmTadbax B
COOTBETCTBUHU CO CJIEAYIOIIEH aJbTePHATUBHON MPOLIEAYPOH.

[0207] (R)-1-(TTupunazun-3-um)nupponuans-3-amMuH (IlpomexyTouHoe coennnenue 3,
¢dopma cBoOGoHOTO OCHOBaHHUs, 25,5 T, 150,63 Mmounb) u 5-0Opom-1,3,4-Tuaamnazon-2-amus (29,8
r, 165,70 mmone) ¢ DIPEA (39,4 mu, 225,95 mmoib) B30anTeiBaiu Kak cycnensuro B8 MeOH
(200 m1) mpu 45°C. Cycnensuro oxnaxknanu 10 20°C u BbIIEISUTH TBEPIOE BELIECTBO
BaKyyMHOH ¢unbrpanneit. 50 mix MeOH ucrions3oBainy uist IPOMBIBKH Ocajka Ha GUIIbTpe
METOAOM BBITECHEHHMsI U 3aT€M BBICYLIUBAIM OCAJOK HAa MPOTSHKEHUU HOYM B BAKYYMHOM Ne4YH
npu 40°C. IIpomesxyTounoe coenunenue 1 (32,9 r, 83%) nmonmy4anu B Buae CBOOOAHOTEKYIIErO

0eXeBOro MopoIIKa.

[0208] IIpomekyTOuHOE coennHeHue 2

(3R)-1-1TupuaazuH-3-UANUPPOJIHIANH-3-aMUHA AUTHAPOXJIOPH]

= ﬁ
s
=%

[0209] B xpyrionoHHyr0o konly eMKOCTho 1 11 momernanu pactsop mpem-oytun-N-[(3R)-1-
NUPUIA3UH-3-Hanmuppoiuaun-3-mi|kapoamara (IIpomexkyrounoe coennnenue 4, 20 T,

75,66 mmonb) B nuokcaHe (200 mur) u xonuentpuposanroii HCI (100 mu). PactBop
nepeMelBaiu B TedeHue 30 MuHyT npu K. T. [loaydeHHyr0 cMech KOHLIEHTPUPOBAIU MO

BaKyyMoM. HeounieHHbIH mponykT NOBTOPHO KpucTtayumzosanu u3 MeOH/EtOAc B
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cootHomenuu 1:2. 31o npuseno k odpazoBanuio (3R)-1-nupunasuH-3-uInuppOTHINH-3-aMIHA
IMrHIPOXJIOPH/IA B BUJE rpsi3HO-Genoro Teepaoro semectsa (13,4 r, 75%). 'H SAMP (300 MI',
DMSO-d6, 26°C) 6 2,25 - 2,43 (2H, m), 3,66 - 3,74 (1H, m), 3,78 - 3,90 (3H, m), 4,02 - 4,10
(1H, m), 7,75 (1H, d), 7,94 (1H, dd), 8,66 (1H, d), 8,77-8,98 (3H, brm). macca/3aps0: ES”
[M+H]165.

[0210] IpomexxyTounoe coenrnenne 3 (B popme CBOOOAHOrO OCHOBAHMS) TAKKe
MOJIy4ajad B COOTBETCTBUM CO CIAEAYIOLIEH MPOLenypOii:

[0211] mpem-0ytun-N-[(3R)-1-(6-xnopnupunasux-3 -ui)muppouanH-3 -ui|kapdamaT
(ITpome:xyTounoe coenunenne 5, 20 r, 107,38 mmonb) B nupuauae (400 M) cMeluBaiy ¢
ruapokcuaoM nayaaus Ha yrie (Pearlman's Catalyst, 27,5 r, 25,84 mmonb) u 1-metun-1,4-
uuksorekcagueHom (31,0 mu, 276,13 mmosb) B MeOH (1375 mut). PeakunoHHy0 cMeCh 3aTeM
Harpesaiu 10 65°C B Teuenne 90 munyT. [Tocne Toro, kak HaOIOAAIN [TOJIHOE MPEeBpalleHHE,
PEAKLIMOHHYIO CMECh OXJIAKAAIHU 1O TEMIIEPaTypbl OKpY:Karollel cpesibl U YAaIsIN KaTaau3aTop
nytem ¢unbTpaun. 3 M HCl 8 MeOH (184 mu, 552,27 MMoOIIb) 3aTeM 3arpy»kajii B
PEaKIIMOHHYIO CMeCh U pacTBOp Harpesaiu 10 65°C B reuenne 1 4. [Tocne Toro, kak HabrO AN
MIOJIHOE MPEeBpalleHne, PEaKLIMOHHBIN PaCTBOP OXJIAXKJANIU 1O TEMIIEPATyPbl OKPYKaOLIeH
cpensl u npomnyckanu yepe3 kKonoHku SCX 10 x 50 r, KOTOpble NpeBapUTENbHO TIONPOBAIIH C
nomotubto MeOH. Coennnrenue BeicBoboxknanu u3 SCX ¢ npumenenuem 1 M NH; 8 MeOH.
ITony4yenHsbIi pacTBOp pa3dasisuiu ToxyosoM (1 J1) 1 KOHLEHTPUPOBAIIHM AOCYXa Hymem
POTALIMOHHOTO BBINIAPUBAHUSA C ITOJNyYeHHEM CBOOOIHOTEKYLIEro TBepaoro Beuectsa. (3R)-1-
[Mupuna3uH-3 -UIMUPPONTUANH-3-aMUH BBIIEISUTH PH KOHIEHTpauwu 97% Bec/Bec B BUE

CBOOOIHOrO OCHOBAHUS.

[0212] IIpomexkyTouHOE coenuHenue 4

Tpem-6yTun-N-[(3R)-1-nupuaa3zuH-3-winuppoauans-3-ui|kapéamar

A0l /,
7<o~\gN~C/N N 7<°‘\E~C/

[0213] B KpyriionoHHY0 KOOy €MKOCTBIO 2 JT IoMernany pactsop mpem-oytun-N-[(3R)-1-
(6-xnmopnpuAa3UH-3-1iI)IUppouanH-3-ui [kapbamara (IlpomexkyTouHoe coenunenue S, 23 1,

76,98 mmonb) B MeOH (800 mu) 1 mamnaauii Ha yrie (2 ). CucteMy OYHIIAIN | NOAEPKUBAN
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C MOMOIIBIO Ta3000pa3Horo Bogopoaa. [lonyueHHbII pacTBOp MepeMeInnBaiy B TeUeHHE 4 4.
npu K. T. TBepabie BeecTBa OTGUIbTPOBbIBAIN. [10JyUeHHYIO CMECh KOHLIEHTPHPOBAJIH MO
BAKyyMOM ¢ nosryueHueM mpem-0ytun-N-[(3R)-1-nupunasus-3-uimupponuana-3-
nn]kapGamara (20 r, 84%) B Buze *kenroro Teeproro semecrsa. 'H SIMP (300 MI'y, CDCl;,
24°C) & 1,44 (9H, s), 2,25 - 2,35 (2H, m), 3,48 - 3,56 (1H, m), 3,70 - 4,10 (3H, m), 4,35 - 4,42
(1H, m), 7,26 - 7,32 (1H, m), 7,70 - 7,75 (1H, m), 8,53 - 8,55 (1H, m). macca/3aps0: ES”
[M+H]" 265.

[0214] IIpomexxyTouHOE cCOeIMHEHHE S

Tpem-6yTna-N-[(3R)-1-(6-x10pnupUAA3HH-3-WJI)THPPOIHAHH-3-Hia|KapOamaTt

y \/L‘ Cl
< N /(\r - Oﬁ”ﬁ”f’“’\r

[0215] B xpyrnonoHHyro konby eMKocTho 1 11 momernanu pactsop mpem-oytun-N-[(3R)-
nuppoiuauH-3-ui|kapdbamara (20 r, 107,38 mmone) B nupuause (400 min) u 3,6-
nuxnoprupunaszuse (16 r, 107,40 mmons). ITony4eHHbIH pacTBOp KUISITHIIN ¢ OOPaTHBIM
XOJIONMJIBHUKOM Ha NPOTSDKEHNU HOUH. [ToNy4eHHyI0 cMeCh KOHIIEHTPUPOBAIH O] BAKYYMOM.
HeounieHHbIH MPOAYKT OYHIIATIH C TOMOLIBIO TIOBTOPHOH KpHcTayun3anuu u3 stanona/Et,O B
cootHouenuu 1:3 ¢ nonyyenuem mpem-6ytun-N-[(3R)-1-(6-xnopnupunazus-3-

W) THpPOSUanH-3-1i|kapOamata (23 1, 72%) B BHIE KEATOro TBEPAOrO BEIIECTBA.

[0216] 'H SIMP (400 MTI'ti, CDCl3, 30°C) & 1,45 (9H, s), 2,02 (1H, dq), 2,31 (1H, td), 3,41
(1H, dd), 3,54 - 3,70 (2H, m), 3,78 (1H, dd), 4,37 (1H, s), 4,76 (1H, s), 6,61 (1H, d), 7,17 (1H,
d). macca/zapso: EST [M+H]"™ 299.

[0217] IIpomMeskyTouHOE coenvHenue 6

N2-[(3R)-1-(6-PTopnupHAa3ZHH-3-UI)IHPPOTUANH-3-11]-1,3,4-THaana301-2,5-TuaMHH

=\, -F HoN_ N
| — )
H2N~GN/CN>“/ S g ﬁ F
HN~C/N \N’N
[0218] DIPEA (3,48 mn, 19,96 mmoib) nobasssiiu k 5-6pom-1,3,4-Tranua3on-2-aMuHy
(1,797 r, 9,98 mmoub) u (3R)-1-(6-propnupunazut-3-wuin)muppoTHIHH-3-aMUHY

(ITpome:xyTounoe coenunenne 7, 2 r, 10,98 mmons) B 6e3sonnom DMF (40 mun) mpu k. T.
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IMonyuennsrnii pactBop nepememusany mpu 80°C B reuenue 4 4. HeounimeHHbIH MPOIYKT
OYHIIANIN C TOMOLIBI0O HOHOOOMEHHOM XpoMarorpaduu ¢ npuMeHeHneM Kook SCX.
TpeOyemblii MPOAYKT 3MIOUPOBATH U3 KOJNIOHKH ¢ TpuMeHeHneM 1| M NH; 8 MeOH u uucteie
¢pakunu BeImapuBaiy nocyxa ¢ nonyuenneM N2-[(3R)-1-(6-pTopnupunasun-3-
wn)nupponauaus-3-uil-1,3,4-tnaguaszon-2,5-quamuna (2,9 r, 103%) B Busie KOpUUHEBOTO
TBeproro Bemectsa. 'H SMP (400 MI'y, DMSO0-d6, 30°C) § 1,90 - 2,12 (1H, m), 2,23 (1H, dtd),
3,42 (1H, dd), 3,47 - 3,61 (2H, m), 3,69 (1H, dd), 4,25 (1H, dq), 6,25 (2H, s), 7,04 (1H, d), 7,14
(1H, dd), 7,33 (1H, dd). macca/zapsao: ES™ [M+H]" 282.

[0219] IIpomexkyTOouHOE coennHenue 7

(3R)-1-(6-PTopnupuaasuH-3-UJI)MTHPPOJTHAUH-3-AMHH

H ~ —_— HoN N \N’N
7<O\\g ~C/

[0220] Tpem-6ytun-N-[(3R)-1-(6-pTopnupunazun-3-ui)nupponuans-3-ui|kapobamar
(ITpome:xyTounoe coenunenue 8, 6 r, 21,25 mmorns) nodasismn k DCM (70 mim) u TFA

(14,00 mi) npu 25°C. ITony4enHslii pacTBop nepemernusany npu 25°C B Teuenue 4 4.
HeouuieHHbI# MPOAYKT OUUIIATHN C TOMOIIBIO HOHOOOMEHHOI XpomaTorpadpuu ¢
npumeneHneM KosoHku SCX. TpeOyemblil TPOAYKT 3IFOMPOBAIH U3 KOJIOHKHU C IPUMEHEHHEM |
M NH; B MeOH wu uncTbie (ppakiiuu BeIMapUBaIM f0cyxa ¢ noixydenueM (3K)-1-(6-
¢ropnmpunazus-3-win)nupponunui-3-amuna (2,0 r, 52%) B Buae OegHO-KeNTOro CMOJIUCTOTO
TBeporo Bemectsa. 'H SIMP (400 MI'u, DMSO-d6, 30°C) & 1,55 - 1,83 (1H, m), 1,98 - 2,13
(1H, m), 2,89 - 3,14 (1H, m), 3,29 - 3,43 (1H, m), 3,54 (3H, ddt), 7,06 (1H, dd), 7,30 (1H, dd).
macca/zapso: EST [M+H]™ 183.

[0221] IIpomexxyTouHOE coenvHeHune 8

Tpem-6yTun-N-[(3R)-1-(6-¢pTopnupuaa3sHH-3-HI)IHPPOTHANH-3-HI|KapbamaT

ﬂ'z
H = F H N
N NH | _— N N S\-N
0‘\( ~C/ F/(N)“/ 7<0\\< ~C/

o)
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[0222] Cwmecs 3,6-mudropnupunasuna (6,06 r, 52,21 mmons), mpem-0ytun-N-[(3K)-
nupposuauH-3-wi|kapbamara (9,72 r, 52,21 mmois), DIPEA (22,80 mi1, 130,53 Mmoub) u #-
Oyranona (140 mn) nepemermsanu npu 130°C B reuenne 10 4. PeakiinonHyoo cMech
pazbasisimn EtOAc (750 mi) u naskas! mpombiBaiy Boxoit (150 mur). Opranndeckuii cioi
BeIcyLuBany Hajx NaySOj,, GUiIbTpOBaNN U BBINAPUBAIU C NTOJNyYEHHEM HEOUHIIIEHHOTO
npoxaykTta. 3aTem ero pacteopsuti B DCM, a HeounieHHbIi npoayKT ounimaiu ¢ nomommbio FCC
(S103, 30-65% EtOAc B renranax). Unctsle pakiyy BbIAPUBAIN JOCYXa C MOIYYEHUEM
mpem-0ytun-N-[ (3R)-1-(6-¢propnupunazus-3-win)nuppoiauaus-3-mi|kapdbamara (15 r, 102%) B
BUJIE TBEPJIOTO BEIIECTBA KPEMOBOIO LIBETA. 'H sIMP (400 MI'y, CDCl3, 30°C) 6 1,46 (9H, s),
1,91 - 2,13 (1H, m), 2,32 (1H, dq), 3,40 (1H, dd), 3,56 - 3,72 (2H, m), 3,78 (1H, dd), 4,37 (1H,
s), 4,70 (1H, s), 6,78 (1H, dd), 6,98 (1H, dd). macca/3apso: ES™ [M+H]" 283.

[0223] [IpomMexxkyTOUHOE coenuHeHue 9

2-[3-(AndropmeTorcu)penn|-2-(AUMeTHIAMHHO)YKCYCHASI KHCJI0TA

Br SN
OH OH
(o} o
O _F O _F
g g
F F

[0224] 2M mumerunamus B THF (0,623 mu, 1,25 mmoins) nobasisiiu k 2-6pom-2-(3-
(mudropmerokcu)penmn)ykcycnoit kucnore (Ilpome:kyrounoe coexunenne 10, 350 mr, 1,25
mmodib) u DIPEA (0,665 mi, 3,74 mmois) B MeCN (8 mut) mpu 21°C B atmocepe azora.
INonydeHHYI0 CMeCh MepeMEIINBaIN IIPU TEMIIEPATYPE OKPYKAIOIIEeH Cpeibl B TeUeHHE 2 HaCOB.
Peak1MoHHyI0 CMeCh 3aTeM BbINapUBAIU C ITOJTy4EHUEM HEOUHUIEeHHON 2-[3-
(mudropmerokcu)ennn)]-2-(IUMETUIAMUHO)yKCYCHON KHUCJIOTHI B BUI€ KOPUUHEBOH CMOJIBI,

+
KOTOPYIO UCTIOJIb30BAIM B HEOUUIIEHHOM BHIIE B IOCIEAYIOIINX CTanusIX; Macca/3apso: ES

[M+H]" 246.

[0225] IIpomexyTouHoe coeaunenue 10

2-bpom-2-(3-(audTopmeToKcu)(PeHUN)yKCYCHASI KHCJI0TA
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[0226] 2-(3-(dudropmerokcu)peHrn)yKCycHyIo Kucnoty (263 mr, 1,30 mmons) u NBS (255
mr, 1,43 Mmorb) pactBopsiiu B xsopodopme (10 mi) u Harpesanu npu 80°C. K atomy
nobasisum (F)-2,2'-(muazen-1,2-qumn)ouc(2-merunmnponanautpui) (10,68 mr, 0,07 MMoib) 1
peakoHHyI0 cMech nepemernnBau npu 80°C B TeueHue 3 yacoB. 3aTeM 100aBISIH
nomnonHuTeNbHOE KomrmuecTBo NBS (120 Mr) u peakiMOHHYIO CMeCh KUITATHIIA ¢ OOPaTHBIM
XOJIOAWJIBHUKOM elle 1,5 yacoB. PeakIHOHHYIO CMeCh 3aTeM BBIAEPKUBAJIN IIPU TEMIIEpaType
OKpY’KarowIe# cpenbl B TeueHue Houu. JloOassin nonoigautenbHoe koaudectso NBS (60 mr) u
peakunoHHy0 cMech HarpeBain rpu 80°C eme 1 yac. PeakiMOHHYIO CMeCh OXJIasKIajH 10 K.T. U
yIAIAIH XJI0podOpM MPH MOHMKEHHOM JIaBJICHUH, B OCTATKE MOJIyYaId HEOUHIIEHHYIO 2-0poM-
2-(3-(mudropmerokcr)HeHM)YKCYCHYIO KHCIIOTY, KOTOPYIO MCTIONB30BaI 0€3 OUHUCTKH B

nocjaenyrwmux peakuusx. Macca/zapao: ES” [M-H] 279.

[0227] IIpomesxyTouHoe coenuHenue 11

2-(IumeTnaamuHo)-2-[3-(TpudTopmerokcu)peHuI|yKCyCHasI KHCJIOTA

Br SN

OH OH

oYy — Oy

o\fg 07:<'|:=
[0228] 2M numerunamus B THF (7,94 mu, 15,88 mmonb) nobassuiu k 2-6pom-2-[3-
(Tpudropmeroxcu)penuin]ykcycHoit kucnore (IIpomexyrounoe coennnenune 12, 4,75 r, 15,88
mmodib) u DIPEA (8,48 mu, 47,65 mmoins) B MeCN (75 mut) npu 21°C ¢ HeOonbLnm
sKk30TepMudeckiM 3¢ dexrom. ITomydeHHy0 cMech epeMenBaI Ipy TeMIeparype
OKpY>Karolel cpeasl B TeueHue 2 4acoB. PEakLIMOHHYIO CMeCh 3aT€M BBINAPUBAIIH C
noJiydeHueM 2-(AMMeTHUIaMUHO)-2-[3-(TpudTropMeTokcH )peHMI |yKCyCHON KUCIIOTHI B BUAE
KOPUYHEBOW CMOJIbI, KOTOPYIO UCIIOIb30BAIN B HEOUHIEHHOM BHE B IIOCIIEAYIOIIEH CTanu.

Macca/zaps0: ES™ [M+H]" 264.

[0229] IIpomexyTouHoe coenunenue 12
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2-bpom-2-|3-(Tpu¢TopmeTorcu)peHmI]yKCyCHAS KHCJI0TA

Br

OH OH
Oy ;

0. E o F

[0230] 2-(3-(Tpudropmerokcu)peHnn)yKCycHyro kucnoty (3,5 r, 15,90 mmons) u NBS (3,11
r, 17,49 mmonb) pacteopsuu B xiopodopme (100 mur) u Harpesanu mpu 80°C. K sTomy
nobasnsm (K)-2,2'-(nuazen-1,2-gumn)ouc(2-merunmnponanautpuin) (0,131 r, 0,79 mMonb)
PEaKIMOHHYI0 cMech nepememmnpain mpu 80°C B TedueHue 6 4acoB. 3aTeM PEAKIIMOHHOM CMECH
AaBaJi BbICTOATHCH IIPU TEMIIEPATYPEC Opr)Ka}OLL[eﬁ Cpe€abl B TCUCHUE BbIXOOHBIX ):[Heﬁ.
PacTBopuTens 3aTeM BINApUBAIIH, ITOJy4ast HEOUHUIIEHHYIO 2-0pom-2-[3-
(TpudTopMeToKCH)(HEeHII [yKCYCHYIO KUCIIOTY, KOTOPYIO 3aTe€M HCIOJIb30BaIH 0e3 qaibHemeit

ounctku. Macca/sapso: ES™ [M+H]+ 297.
D.

[0231] IIpomexyTouHoe coeauHenue 13

2-(AzeTnauH-1-na)-2-[3-(audropmeTokcH)PpeHHI| YKCYCHASI KHCJI0TA

P <
OMe OH
oY — OY
OYF OYF

F F
[0232] PactBop MoHOTHApaTa rugpokcuaa autus (96 mr, 2,29 MMmosb) B Boze (3 M)
n00aBJIsLTN K pacTBOPY MeTHI-2-(a3eTunut- 1 -un)-2-(3-(qudropmerokcu )peHrn )aerara
(ITpomexyTounoe coenunenue 14, 310 mr, 1,14 mmosb) B MeTanose (6 Mi1) U CMeCh
nepeMelrBagy 18 yacoB npu KOMHATHON Temneparype. KHCIOTHOCTh peakLinOHHON CMecH
nosonuu 1o pH4 nobdasnennem 2M Boanoit HCl. Pacteop npomnyckanu yepes kaptpumx SCX-
2, 20 r, 5rOupPys METAHOJIOM, a 3aT€M - 1 H. paCTBOPOM aMMHUAKa B METAHOJIE C LETBIO
BBIMBIBAHUS NIPOAYKTA. PacTBOpUTENH BHINAPUBAIIH MIPH MOHM)KEHHOM JIABJIEHUH C TTOJTyYeHHEM
2-(azernnuH-1-un)-2-[3-(qudropmerokcu)penun JykcycHol Kucnotsl (290 mr, 99%) B Buzne
cmorsr, 'H SAMP (400 MI', DMSO, 30°C) § 2,18 (2H, p), 3,56 (2H, q), 3,75 (2H, q), 4,44 (1H,
s), 7,12 (1H, dd), 7,17 (1H, s), 7,20 (1H, t), 7,23 (1H, d), 7,38 - 7,43 (1H, m); macca/3aps0: ES™
[M+H]" 258.
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[0233] IIpomexyTouHoe coenunenue 14

Metua-2-(azeruann-1-mia)-2-(3-(audropmerokcu)peHns)anerar

Br (N>
Q)\H/OMe Q/H‘/OMG
—
(o] 0
(0] F O F
he h

F F
[0234] Pactop TpmyTHIamMuHa (263 Mk, 1,89 MMonb) u aseruanHa (98 wmr, 1,72 Mmmonb) B
MeCN (2 mi) no kamsim pubasiisiu npu 0°C k pacTBopy mMeTuin-2-6pom-2-(3-
(mudropmerokcu)penmn)auerara (Ilpome:kyrounoe coenunenne 15, 507 mr, 1,72 mmonb) B
MeCN (5 mi). Cmech nepemeninBaiy 2 4aca mpu KOMHaTHON TeMIIepaType, a 3aTeM
KOHLIEHTPUPOBAJIH NIPU MOHIKEHHOM JaBiieHHH. OCTaTOK pa3fessii My BOAHBIM COJIEBbIM
PacTBOPOM M 3THUJIALIETATOM, Oopranuyeckuii cyioi cymumn (MgSOy), dunbsrpoBany u
BBIITAPUBANIN TIPU TOHKEHHOM AaBIIEHUH, MONy4ast MeTui-2-(aseruaun-1-mn)-2-(3-
(mubropmerokcu)dermn)auerar (310 mr, 67%) B Buze xuakocti, 'H IMP (400 MI', CDCls,
30°C) 6 2,12 (2H, p), 3,17 (2H, q), 3,28 (2H, q), 3,68 (3H, s), 4,02 (1H, s), 6,52 (1H, t), 7,04 -
7,08 (1H, m), 7,20 (1H, d), 7,25 - 7,28 (1H, m), 7,33 (1H, t); macca/3aps0: ES™ [M+H]" 272.

[0235] IIpomexyTouHoe coeaunenue 15

Metuni-2-6pom-2-(3-(nudpropmeroxcu)penn)amerar

[0236] Cwmech MeTun-2-(3-(nudpropmeroxcu)pennn)anerara (IlpomekyrouHoe coernHeHne
16, 1,1 1, 5,09 mmosnb) B NBS (0,951 r, 5,34 mmonb) u (£)-2,2'-(nnazen-1,2-nunn)ouc(2-
metuinponanHuTpuia) (0,042 r, 0,25 MMOITB) B 4eTBIPEXXJIOPUCTOM yriaepoze (20 mi)
HarpeBajiy ¢ 0OpaTHBIM XOJOJUIBHIKOM B T€UE€HHUE 4 4acOB U 3aTeM OXJIaXIalu A0 KOMHATHON

Temrepatypsl. TBepaoe BemecTBO OTQIBTPOBBIBAIN H OTOPACHIBAIIN M PACTBOPHUTEIND
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BBINTAPUBAIN TIPU MMOHWKEHHOM AaBiieHHH. OYHUCTKY MPOBOAMIIH € TIOMOIIBIO (hIo1II-
xpomartorpadun Ha TUOKCHAE KpeMHUs (rpaguenT amonposanus 0-5% 3Tunarerara B rernTaHe).
@paxiyy, coaepskalye NPoAYKT, BbINAPUBAIN IIPU MOHIKEHHOM JIaBJIEHUHU C NOJy4eHHEM
metni-2-0pom-2-(3-(audpropmerokcn)pernn)anerara (0,830 r, 55%) B Bune xunkocru. 1H
SIMP (400 MI'u, CDCl3, 30°C) 6 3,80 (3H, s), 5,32 (1H, s), 6,52 (1H, t), 7,11 (1H, dt), 7,32 - 7,4
(3H, m). macca/zapso: GC EI M+ 293,9701.

[0237] IIpomMexkyTouHOE coenuHenne 16

Metna-2-(3-(audropmeroxcu)peHna)anerar

[0238] PactBop 2-(3-(mudropmerokcu)denmn)ykcycHoi kucaotsl (1 1, 4,95 MMoib) u
cepHoii kucnotsl (10,87 Mk, 0,20 Mmmonb) B Metanoue (30 MiT) KHUIISITHIIH € OOPaTHBIM
XOJIOAUIBHUKOM 2 4aca, a 3aTeM OXJIaX/Ialy 10 KOMHAaTHOH TeMiiepaTypbl. PacTBopurens
yIapUBaJIH MPU MOHIKEHHOM JIaBJICHUH, & OCTATOK Pa3[esIi MEKAY STHIALIETATOM H BOIHBIM
Ouxapbonarom Hatpus. Oprannueckuii cnoi cyuman (MgSO4), punpTpoBanu 1 BeIIAPUBAIH
IIPU MOHKEHHOM JIaBJICHHUH C TIOJy4eHneM MeTui-2-(3-(aqudropmerokcu)dpenmn)anerara (1,1 r,
103%) B Buze macia. 'H SIMP (400 MI'n, CDCl3, 30°C) § 3,63 (2H, s), 3,70 (3H, s), 6,50 (1H,
t), 7,01 - 7,07 (2H, m), 7,11 - 7,15 (1H, m), 7,31 (1H, t). macca/3apsao: GC EI M+ 216,0593.

[0239] IIpomexyTouHoe coenunenue 17

2-(AzeTnauH-1-ui1)-2-(3-MeTOKCH(PEHHT)yKCYCHAS KHCJIOTA
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[0240] PactBop runpokcuna nutust (64,1 mr, 2,68 mmons) B Boze (3 M) 1obaBisuu K
pactBopy MeTui-2-(aseTuans-1-un)-2-(3-merokcudennn)anerara (Ilpomexkyrounoe
coequHenue 18, 420 mr, 1,79 mmonb) B MeTanone (6 Mi1) ¥ cMech nepementiBany 18 yacos mpu

KOMHATHOM Temmneparype. KucinoTHocTs peakiiioHHoi cmecu nosoawmnu 1o pH4 noGasnennem
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2M Bognoi#t HCI. PactBop npomnyckanu yepe3 kaptpumk SCX-2, 20 r, 3;10upysi METAHOJIOM, a
3areM - 1 H. pacCTBOPOM aMMHaKa B METAHOJIE C LIeJIbI0 BBIMBIBAHHSI MPOAYKTA. PacTBopuTens
BBIMAPUBAIN IIPU MOHWKEHHOM JIaBJICHUHU C TIOJy4eHneM 2-(azetuaus- 1 -mm)-2-(3-
MeTokcueHI)yKcyCcHO# kucaotsl (380 Mr, 96%) B Buae TBeproro semecrsa;, 'H SIMP (400
MI'y, DMSO, 30°C) 6 2,14 - 2,24 (2H, m), 3,58 (2H, q), 3,74 (3H, s), 3,79 (2H, q), 4,40 (1H, s),
6,85 - 6,89 (1H, m), 6,91 - 6,95 (2H, m), 7,25 (1H, t); macca/zapao: ES” [M+H]" 222.

[0241] IIpomexxkyTouHOE coennHenue 18

Metua-2-(azeruaun-1-mi)-2-(3-meTokcudeHma)anerar
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[0242] PactBop TpusTHaMuna (284 Mk, 2,04 mmonb) u azerunuda (106 mr, 1,85 mmons) B
aneroHuTprie (2 mMir) no karutsim npudasisin npu 0°C k pactBopy MeTni-2-6pom-2-(3-
merokcupenun)anerara (Ilpomeskyrounoe coenunenne 19, 480 mr, 1,85 mmons) B MeCN (5
mit). CMmech nepemMernnBany 2 4yaca pu KOMHATHOH TeMITepaType, a 3aTeéM KOHLEHTPUPOBAJIN
NP MOHIKEHHOM AaBiieHnH. OCTaTOK pasfelsuid MeXy BOJHBIM COJIEBBIM PACTBOPOM U
STUJIALIETATOM, OpraHuueckuii cyoit cymmmm (MgSO,), GunbTpoBasu U BEIMAPUBAIH MTPH
NOHM)KEHHOM JIaBJICHUH, TIOJTy4asi MeTHII-2-(a3eTuauH- 1 -mn)-2-(3-meTokcudenmn)anerat (420
Mr, 96%) B BUIE JKUIKOCTH, 'H ssMP (400 MTI'u, CDCl3, 30°C) 6 2,11 (2H, p), 3,16 (2H, q), 3,30
(2H, q), 3,67 3H, s), 3,81 3H, s), 3,99 (1H, s), 6,82 - 6,86 (1H, m), 6,96 - 7 (2H, m), 7,23 (1H,
t); macca/zapsao: EST [M+H]™ 236.

[0243] IIpomexkyTouHOE coenuuenue 19

Metni-2-6pom-2-(3-MmeToKcHpeHHIT)aLeTAT

[0244] Cwmech MeTnn-2-(3-merokcudenmn)anerara (550 mr, 3,05 mmons), NBS (570 mr,

3,20 mmodb) u (F£)-2,2'-(nuazen-1,2-qunn)ouc(2-merunnponanHurpunia) (25,06 mr, 0,15 Mmmoib)
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B YETBHIPEXXJIOPUCTOM yriepone (15 mir) KUnATHIu ¢ 0OpaTHBIM XOJOAMIBHHUKOM 4 Yaca U 3aTeM
OXJIQJKZIAJIM IO KOMHATHOM TemrepaTypsl. TBepoe BeIecTBO OTPUIBTPOBBIBAIH U
oTOpAachIBAIN U PACTBOPHUTEID BBITAPUBAIN MPU MTOHMKEHHOM AaBJIeHHH. OUHUCTKY MTPOBOAMIH C
nomMoupo Grusm-xpomarorpadpun Ha JUOKCUAE KpeMHUs (rpaguenT smouposanust 0-10%
sTHiIaLeTaTa B rentane). @pakuuy, conepkane NpoOaYKT, BbITAPUBAIHN IPU MOHUKEHHOM
JaBJIEHUH C MOJNyuYeHHeM MeTui-2-0pom-2-(3-metokcudenun)anerara (490 mr, 62%) B Buze
skuaxoerd. 'H SIMP (400 MT'w, CDCls, 30°C) § 3,79 (3H, s), 3,82 3H, s), 5,33 (1H, s), 6,88
(1H, ddd), 7,07 - 7,12 (2H, m), 7,23 - 7,29 (1H, m). macca’zapsao. GC EI M+ 257,9882.

[0245] IIpomexyTouHoe coenunenue 20

2-(AzeruauH-1-mi)-2-[3-(Tpudropmerorkcu)PpeHN |yKCyCHAS KHCJI0TA
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[0246] PactBop Mmonoruapara rugpokcuna gurus (116 mr, 2,77 mmos) B Boze (3 mi)
n00aBIIsLTN K pacTBOPY MeTHI-2-(a3eTunuH- 1-mn)-2-[ 3-(tpudropmerokcu)enunn|anerara
(ITpome:xyTounoe coenunenue 22, 400 mr, 1,38 Mmmoip) B MeTaHose (6 M) B CMeCh
nepeMelnnBany 18 4acoB Mpu KOMHATHOU Temneparype. KHCIOTHOCTh peakLiuOHHON CMecH
3arem nosoawn 10 pH4 nodasienuem 2M BogHoi HCI. PacTBop nmpomyckaiu dyepe3 KapTpUmK
SCX-2, 20 r, a;oupyst METAHOJIOM, a 3aTeM - | H. paCTBOPOM aMMHaKa B METAHOJIE C LIEJTbIO
BBIMBIBAHUS NPOAYKTA. PacTBOpUTEND BBINAPUBAIIH NPYU MOHW)KEHHOM JIaBJIEHUH A0 MOJTyYeHUs
2-(azetunuH-1-un)-2-[3-(TpudTopmerokcu)perui|ykcycHoit kucnotsl (380 mr, 100%) B Bune
cmons. "H SIMP (400 MI', DMSO, 30°C) § 2,19 (2H, p), 3,5 - 3,6 (2H, m), 3,75 (2H, q), 4,49
(1H, s), 7,31 (1H, d), 7,35 (1H, s), 7,39 (1H, d), 7,50 (1H, t); macca/zaps0: ES™ [M+H]" 276.

[0247] IIpomexxyTouHOe coennuenue 21

[2-(AzeTuaun-1-ui)-2-[3-(TpudTopmeTokcH)peHUN | aneTHII | OKCHITHTHIA
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[0248] Merun-2-(azeruaus-1-un)-2-[3-(tpudropmerokcu)penmnanerar (IlpomeskyTounoe
coequHenne 22, 0,94 r, 3,25 mmonb) u MmoHorunpat ruapokcuna jgutust (0,27 r, 6,5 MMoub)
pacTBopsinu B cMecu MetaHona (10 mi) u Boas! (5 mit). PeakinoHHyIO cMech epeMelIBaii B
TeueHue 3 4. Ipu K. T. PeaKL[I/IOHHYIO CMECH yliapuBaJr U CYHIWJIN ITOA BAKYYyMOM C IMOJIYYCHUEM
[2-(a3eTunun- 1 -m)-2-[3-(TpudGTOPMETOKCH )PEHUI |aLIeTHIT |OKCHITUTHSL B BUE OJIEITHO-JKEITOTO
TBepaoro BemecTra (944 mr, 103%).
[0249] 'H SIMP (400 MTI't;, DMSO-d6) & 1,79 (p, T = 6,9 'y, 2H) 2,87 (2H, q), 3,01 (2H, q),
3,52 (1H, s), 7,02 (1H, ddt), 7,30 — 7,20 (3H, m). macca’zapso: ES™ [M+H] 275.

[0250] IIpomexyTouHoe coenuHenue 22

Metua-2-(azeruann-1-mia)-2-[3-(rpudropmerokcu)penn]anerar
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[0251] PactBop cBexero azeruaunna (0,22 vk, 3,19 mmonb) u TpusTunamuna (0,49 mi, 3,51
mmoutb) B MeCN (4 mit) o Karuism npuOaBIisiian K MeTui-2-0pom-2-[3-
(Tpudropmeroxcu)penmn|anerary (Ilpome:kyrounoe coequnenne 23, 1,0 r, 3,19 Mmmodb) B
MeCN (10 mn), oxnakaeHHOMY Ha JieasiHoi Oane B atmocdepe N, CMmecu naBaiu HarpeThes 10
K. T. ¥ IepeMeLINBaIU B TeueHHe 5 4. PeakI[MOHHYI0 CMeCh BBIMIAPUBAIN JOCYXa U OCTaTOK
paznensiiu Mexny EtOAc u coneBbiM pacTBopoM (1o 75 mi kakaoro). OpraHuyecKue BelecTsa
cymmu (MgSO4) u BeImapuBany, nonyyast MeTHiI-2-(a3eTuaus-1-um)-2-[3-
(TpudTopMeTokcH)eHm|aneTaT B Buae opamkesoro macia (940 mr, 101%). 'H SAMP (400
MTI'u, CDCl3) 6 2,13 (2H, q), 3,17 (2H, td), 3,34 — 3,24 (2H, m), 3,69 (3H, s), 4,04 (1H, s), 7,16
(1H, m), 7,31 (1H, dq), 7,40 — 7,33 (2H, m). macca/3aps0: ES™ [M+H] + 290.
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IIpomexxyTouHOE coenuHeHne 23

Metni-2-6pom-2-|3-(Tpudropmeroxcu)denunjanerar
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[0252] Cwmech MeTn-2-[3-(tpudropmerokcu)enmn |auerara (3,6 r, 15,37 mmonb), N-
OopomcykunHnmuza (2,87 r, 16,14 mmons) u AIBN (0,13 1, 0,76 MMOIIb) B YETBIPEXXJIOPHCTOM
yriaepoze (50 M) KUnATUIN ¢ 00paTHBIM XOJNOAUIBHUKOM 3 Yaca. JlaBanu OXJIaauThCs 10
KOMHATHOH TEMIepaTyphl 1 0CAI0K yaamsuii GunbTparmeii Ha enure. OUIbTPAT BbINMAPUBAIIH
Ha TUOKCH]T KPEMHHSI U OYHUINAJIH ¢ TOMOIIBIO KOJIOHOUHOMU (hsi-xpomaTorpadpuu (SiO,,
rpaaueHT saroupoBaHus oT 100% nukiorekcana nmocreneHHo ysenuuusas 10 10% stunanerara
B IIUKJIOreKcaHe). UncToble ppakuuy BeIIapUBAIH, [TOJIy4as MeTHI-2-0pom-2-[3-

(tpudrropmerokcu)benni]anerar B Bue GnenHo-xenroro Macia (3,97 r, 82%). "H SIMP (400
M1, CDCls) § 3,81 (3H, s), 5,33 (1H, s), 7,22 (1H, ddq), 7,51 — 7,37 (3H, m).

[0253] IIpomMekyTOouHOE coenuHenue 24

2-Metni-3,4-nuruapo-1H-uzoxunonun-1-kapoonosas kucaora, HCI

NH N~
OH - OH
o o)

[0254] K cycnensun 1,2,3,4-reTparuipon30XHHONIHH- | -kapOOHOBOH KHUCIIOTBI
(ITpome:xyTounoe coenunenue 25, 2,63 r, 14,84 mmonb) 8 MeOH (150 mur) nobasinsim
YKCYCHYIO KUCIOTY (20 MJT), XJIOpUCTOBOAOPOAHYO KUCIOTY 6 H. (2,474 mi, 14,84 mMonb), a
3areM - najaauit Ha yrie 10% (350 mr, 3,29 mmons) u popmansaerun (1,506 r, 18,55 mmons).
[Tony4eHHYIO CMech MepeMeIBaIi P KOMHATHOH Temneparype B atMocdepe Bogopona (u3
6amnona) B Teuenne 18 vacos. KatanuzaTop oTQUIbTPOBBIBAIM U PACTBOPUTEIL BBIIAPUBAIN
NpY MOHMKEHHOM JIaBJICHUH, TIOJy4ast 2-MeTu-1,2,3,4-TeTparuapou30X HHOIHH- | -kapOOHOBY IO
xucioty (3,15 T, 93%) B Buze TBepIOi rumpoxIOpHAHOit com; 'H SIMP (400 MI'y, DMSO,
30°C) 6 2,89 (3H, s), 3,13 (2H, t), 3,42 - 3,49 (1H, m), 3,76 - 3,85 (1H, m), 5,33 (1H, s), 7,27 -
7,38 (3H, m), 7,41 - 7,45 (1H, m); macca/3aps0: ES™ [M+H]" 192,
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[0255] IIpomexxyTouHOE coenmHenune 25

1,2,3,4-TeTparuapou30XuHoOJIUH-1-KapOOHOBasi KHCJIOTA
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[0256] B cranpHO#t peakTop 00pemMomM 300 Mt 3arpy»Kaiii U30XUHOJMH- | -KapOOHOBYIO
kucaoty (3 r, 17,32 mmonsb), ykcycHyro kucioty (100 mi) u okcun mnatuasi(IV) (0,2 T, 0,88
MMOJIb). [TonyueHHy0 CMeCh MOABEPTraid TMAPOreHU3AUH NPU NaBjieHun 7 6ap B TeueHue 18
4acoB MMPH NepeMeITNBaHIH MeXaHn4eckoi Memaiakoi. Cmech pasdasmsiin MeOH (80 mun),
(GuUABTPOBAN Uepe3 LEIUT U MPOMbIBAIH, UCTIOB3Yst MeOH u ykcycHyto kucnory. @uibrpar
KOHLIEHTPUPOBAJIU 10 CYXOr0 COCTOSIHUSA, MOJIy4ast CBETIIO-CEPOe TBEPIOE BELIECTBO.
Pactupannem ¢ MeOH nonyuanu 1,2,3,4-TeTparuipon3oXuHONNH- 1 -kapOOHOBYIO KHUCIOTY (2,63
r, 86%) B BHIIE CBETJIO-CEPOrO TBEPAOTO BEIIECTBA, KOTOPYIO HCIONIb30BaIN Oe3 HaibHeimei

OYHCTKH.

[0257] IIpomexyTouHOe coenunenue 26

(25)-2-(AumeTniaamuno)-2-(4-MmeTu/1heHI1)yKCYyCHASA KHCJI0TA
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[0258] B kpyrnogonnyro kondy odobemMoM 1 J1, KOTOPYIO MPOAYBAIH U B KOTOPOU 3aTEM

IO /IePKUBAII HHEPTHYIO aTMoc(epy a30Ta, MOMeIaln 2-aMUHO-2-(7-TOJINII)YKCYCHYIO
kucaoty (36 r, 217,93 mmonsb, 1,00 3kB.), xnopuctsiii Boxopox (120 mi, 1 H., 3,95 monb, 18,10
5kB.), MetaHox (120 mu, 2,96 mons, 13,60 3xB.), napadpopmansaerun (37% B H,O, 120 M) u
nayuaauii Ha yriue (36 r, 338,28 mmonsb, 1,60 5kB.). ITony4eHHsIi pacTBop nepemernnsaiu 48
4YacoB MPU KOMHATHO# Temmepatype B armochepe Bogopona (u3 6annona). Teepabie BelecTa
OT¢GUIBTPOBBIBANN U QUIBTPAT KOHLEHTPUPOBAIU MO BakyyMoM. [lonyueHHslit pacTBOp
pazbaBnsiy, ucnoes3ys 1500 min metanosa. 3HadeHue pH pacTBopa AOBOAMIIH 10 6 C MOMOIIBIO
MeONa. Tepasle BemecTsa OTGIIBTPOBBIBAIN H MOMYYEHHBIH (PHIBTPAT KOHLIEHTPHPOBAIH
no BakyymoM. Ceipoii npoaykt ountnanu npenapatusHoit SFC (kononka, CHIRALPAK AD-H
SFC, 5 x 25 cm, 5 mxm; noasmkHas ¢asa, CO; (55%), MEOH (0,2% DEA)(45%); nerextop, Y&

220 HM. DTO IPUBOIMIIO K MONy4eHUIO (25)-2-(AuMeTUIaMuHo)-2-(71-TOMHUI)yKCYCHON KHCIOTBI
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(10 r, 24%) B BUze Gemoro Teeproro semectsa; 'H SIMP (300 MI'n, CD;0D, 25°C) § 2,32 (3H,
s), 2,60 (6H, s), 7,19 - 7,21 (2H, d), 4,22 (1H, s), 7,37 - 7,40 (2H, d); macca/3aps0: ES™ [M+H]"
194.

[0259] IIpomexyTouHoe coenunenue 27

(25)-2-(AumeTniaamMmuno)-2-(3-MeTu/1hpeHI1)yKCYyCHASA KHCJI0TA
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[0260] B kpyrionoHHy0 koja0y o0beMoM 1 JI, KOTOpYrO MPOAyBaUd U B KOTOPOH 3aTeM

O /IePKUBAII HHEPTHYIO aTMocepy a30Ta, NOMeIanu 2-aMUHO-2-(4-MeTu(h €HIIT)yKCYCHY IO
kucnory (36 r, 217,93 mmons, 1,00 3kB.), xmopuctsiit Bogopox (120 mi, 1 H., 2,60 momsb, 12,00
5kB.), MetaHod (120 mui, 2,96 mons, 13,60 3xB.), napadopmansaerun (37% 8 H,O, 120 min) u
nayuaauii Ha yrue (36 r, 338,28 mmonsb, 1,60 5kB.). ITony4eHHbIH pacTBop nepemernnsaiu 48
4acoB MPU KOMHATHO# TemmiepaType B arMmochepe Bogopona (u3 6annona). Teepabie BelecTa
OTGUIBTPOBBIBAIN U QUIBTPAT KOHLEHTPUPOBAIU N0 BakyyMoM. ITonyueHHbIi pacTBOp
pa3basisuin MetanosioM (1500 min). 3Hadenne pH pactBopa moBonuiu 10 6 ¢ nmomomso MeONa.
Teepable BemmecTBa OTGUIBTPOBBIBAIH U ITOJYYSHHBIH (PHUIIBTPAT KOHLEHTPHUPOBAIH IO
BakyyMoM. Ceipoii mponykt ounmanu npenaparusaoit SFC (konmonka, CHIRALPAK AD-H
SFC, 5 x 25 cm, 5 Mkm); nonBmwkHas daza, CO, (60%), MEOH (0,2% DEA)(40%); nerektop,
V@ 220 HM. DTO IpUBOAIIO K Nony4eHuro (25)-2-(aumernnamMuno)-2-(3-
metuiadenmn)ykcycHon kucnotsl (10 r, 24%) B Bune 6eoro TBEpIOro BEIIECTBA, 'H stMP
(300MTI'u, CD3;0D, 27 °C) 6 2,37 (3H, s), 2,62 (6H, s), 4,20 (1H, s), 7,21 - 7,38 (4H, m);
macca/zapso: EST [M+H]™ 194.

[0261] IIpomexyTouHOe coeuHeHue 28

[2-(AzeTuann-1-ni)-2-[4-grop-3-(TpudTopmerokcu)peHun]aneTnia|oKCHIANTHI
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[0262] Mertun-2-(azerunus-1-mn)-2-(3-merokcudenmn)anerar (Ilpome:kyrounoe
coequHenue 29, 0,76 r, 3,25 mmonb) u MmoHorunpat ruapokcuna jgutus (0,1 r, 2,49 MMonb)
pacTBOpsUTH B cMecu MeTaHoua (5 mut) 1 Bozsl (2 mut). PeakunoHHy10 cMech nepeMenInBaiy B
TeueHue 2 4 MpH K.T., 3aT€M BbINMAPUBAIHN [IPU TIOHUKEHHOM JaBJIEHHH M BBICYIIUBAIH MO
BaKyyMOM B T€U€HHUE BbIXOIHBIX JHEH, IPU 3TOM nouny4aiu [2-(azeruaus-1-um)-2-[4-prop-3-
(TpudTOPMETOKCH )(PEHHIIT |alleTHII|OKCHIIUTHI B BHIE OJIeIHO-KENTOro TBepaoro Bemectsa (0,48
r, 97%).

'H AAMP (400 MI'u, DMSO-d6) § 1,72 (2H, p) 2,80 (2H, q), 2,93 (2H, q), 3,44 (1H, s), 7,16 (1H,
dd), 7,24 (1H, ddd), 7,34 (1H, dt). macca’zapsi0: ES” [M-H] 294.

[0263] IIpomexxyTodHOE coenrnaerHne 29

Metua-2-(azeruaun-1-mi)-2-[4-prop-3-(rpudTopmeroxcu)penunjanerar
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[0264] PactBop cBexxero azeruanna (0,12 mu, 1,81 mmorns) u Tpustunamuna (0,28 ma, 1,99
mMontb) B MeCN (5 mit) mo karuisim npuOasIisiin K MeTii-2-0pom-2-[4-drop-3-
(rpudropmeroxcu)pennin]anerary (Ilpomeskyrounoe coequnenne 30, 0,6 r, 1,812 mmonsb) B
MeCN (12 mn), oxnaxxaeHHOMY Ha JeAsiHoi OaHe B atmocdepe N,. CMecu naBaiu HarpeTbest 10
K. T. U I€pEMEIINBAJIN B TCHCHUE 2y, PeaKLII/IOHHYI-O CMECH BbIMNIaApHUBAJIM 1OCYXa U OCTATOK
pazpensiiu Mexny EtOAc u conesbiM pactBopom (o 100 mit kaxkaoro). OpraHudeckue
Bemectsa cymmin (MgSO,4) u BbimapuBaiy, noaydasi MeTHII-2-(a3eTuauH- 1 -ni)-2-[4-¢prop-3-
(tpudropmeroxcu)denun]anerar B Buze xenroit cmonsi (0,51 r, 93%). 'H SIMP (400 MI'w,
CDCls) § 2,14 (2H, q) 3,17 (2H, td), 3,27 (2H, td), 3,69 (3H, s), 4,00 (1H, s), 7,20 — 7,14 (1H,
m), 7,35 (1H, dddd), 7,43 (1H, ddd). macca/zapsao: ES™ [M+H]

[0265] IIpomeskyTouHoe coenunenue 30

Metni-2-6pom-2-[4-¢grop-3-(Tpudropmeroxcu)penualanerar
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[0266] Mertun-2-[4-¢pTop-3-(Tpudropmerokcu)denm]anerar (mpoMeKyTOUHOE
coexunenne 31, 0,65 r, 2,578 mmonb) u N-6pomcykuuaumun (4,08 r, 22,919 mmoib)
OTBEIINBAJN B KPYIJIONOHHYIO KOJOY U nobassiin 2,2-a300uc(2-mermmnporuorutpi) (AIBN,
0,02 r, 0,129 MMOITB) B UETBIPEXXJIOPUCTOM yriepoze (6 mi). PeakIIMoHHYI0 cMeCh HarpeBalu ¢
00paTHBIM XOJOAUIBHUKOM B T€UEHUE 4 4acOB U 00eCIeunBalu OXJIaKASHNE 10 KOMHATHON
temnepatypsl. Ocaiok OTGUIBTPOBBIBAIN, PACTBOP 0OpadaThIBAIN C MOMOIIBIO THOKCHIA
KPEMHUSI, BbINAPUBAJIN NPU MOHMKEHHOM AABJICHUH M OUHUILAIHN C TOMOLIBIO KOJIOHOYHOM
¢bm-xpoMaTorpaduu, darUpys ¢ momoibio 100% 1uKIoreKcaHa ¢ MOCTENeHHbIM
ysennueHneM 10 30% EtOAc B nukinorekcane. CooTBeTcTBYIOLINE (GPAKLINN BBIIAPUBAIH ITPH
MOHIKEHHOM JIaBJICHHUH C TIOJIYYEHUEM MeTHII-2-0poM-2-[4-¢pTop-3-
(Tpudropmeroxcu)penmi]anerara B Bune onexnHo-xenroro macna (1,1 r, 129%).

[0267] 'H SIMP (400 MI'ti, CDCl3, 25°C) & 3,81 (3H, s), 5,29 (1H, s), 7,17 — 7,24 (1H, m,),
7,46 — 7,52 (1H, m), 7,53 — 7,59 (1H, m).

[0268] IIpomexxyTouHoe coennuenue 31

Metna-2-[4-¢prop-3-(Tpudropmerokcu)enns]anerar

[0269] 4-®rop-3-(Tpudropmerokcu)penunykcycnyro kucaory (1,0 r, 4,199 mmons)
cycnenauposaiu B meraHosie (10 M), o6pabaTbiBajy ¢ MTOMOIIBIO cepHOM KUCcIoThI (0,07 mi,
0,84 mmonp) u Harpesanu npu 45°C B Teuenne 2 yacos. OOecnieunBain OXJIaKIeHUE
PEaKLIMOHHON CMeCH 1O KOMHATHOMN TeMIepaTyphl U yAaJSsUIH METaHOJ IIPU OHUKEHHOM
nasneHny. OcTaToK pa3zdaBIsUIN CONEBBIM pacTBOPOM (20 MIT) U 3aT€M 3KCTParupoBajy C
nomouipio EtOAc (3 x 20 mi). O6benunenHble S5kcTpakThl EtOAC npoMbIBay COJIEBbIM
pactBopoM (30 mu), cymmiu Hax MgSOy, GuIbTpoBaIH U paCTBOPUTENH Y IAISIIH MIPH

TIOHM)KEHHOM JIaBJIEHUH C MTOJy4eHHeM MeTHI-2-[4-drop-3-(TpudTopmerokcn)pennm|anerara
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(0,65 1, 61%). 'H SIMP (400 MI', DMSO-d6) & 3,63 (3H, s), 3,78 (2H, s), 7,33 — 7,39 (1H, m),
7,42 — 7,53 (2H, m). macca/zapsao: ES™ [M+H]" 253.

[0270] IIpomexyTouHoe coeauHenue 32

(25)-2-(3-Inanodenn)-2-(ATUMETHIAMUHO)YKCYy CHASI KHCJIOTA

\N/ \N/

~_OEt A _OH

CN CN
[0271] B 3-x ropnyro KpyriiofoHHYIO K00y oobemMoM 500 MUIUTHIIUTPOB MOMEIAIH
pactBop 3Ti-(25)-2-(3-umanodenmn)-2-(numerunamuno)anerara (Ilpome:kyrouHoe
coequHenne 33, 18 r, 77,49 mmors, 1,00 5kB.) B Terparuapodypane (200 min) u pacrsop LiOH
(3,56 1, 148,66 mmonsb, 2,00 3xB.) B Boae (100 mu). ITomyueHHBIH pacTBOP NEPEMEIINBAIIH B
tedeHue 3 4 ripu 25°C. I[lonaydeHHbIi pacTBOp SKCTparupoBantu auxjaopmMeraHoM 2x 100 M u
OpraHu4ecKue ciou o0beaquHsIIM. 3HaueHue pH pacTBopa 1OBOIMIH 10 3-4 BOIHBIM XJIOPUAOM
Bogopoza (1 mone/m). IlonyueHHYIO CMeCh KOHLIEHTPUPOBAIN TOA BakyyMoM. IToydeHHy0
CMeCh IPOMBIBAJIH arieToHOM 2x 100 M. DTo mpuBoamio K nonyderuto 15 r (95%) (25)-2-(3-
nraHObEHNT)-2-(IMMETHIAMHHO )YKCYCHOM KHCJIOTHI B BHAE Genoro Teepaoro semecrsa. 'H
SAMP (400 MI'u, DMSO-d6) 6 2,46 (6H, s), 4,28 (1H, s), 7,61-7,58 (1H, t), 7,77-7,75 (1H, d),
7,86-7,81 (2H, t). macca/zapsao: ES™ [M+H]" 205.

[0272] IIpomexyTouHoe coeauHenue 33

ITIi-(25)-2-(3-unanodennn)-2-(IMMEeTHIAMHHO)alleTAT

NH, N7

~_OFt ~_OEt

oY — Oy

CN CN
[0273] B 3-x ropnyro KpyriogoHHyr kondy oobsemoMm 1000 M1 moMernany pacTBop THII-
(25)-2-amuH0-2-(3-nmanodennn)anerata (Ilpome:xkyrounoe coenunenune 34, 20 r, 97,93
mMonb, 1,00 5kB.) B Metanone (200 mu), pactBop popmanbaeruna (44,1 r, 1,47 mons, 6,00 5kB.)
B Boge 1 NaBH;CN (18,2 1, 289,62 mmob, 3,00 3kB.). ITonayueHHBII pacTBOp NepeMeIInBaIl B
teueHue Houu nipu 25°C. TlonydenHy0 cMeCh KOHIIEHTPUPOBAIX B BakyyMe. OCTaTOK HAHOCHIIH

Ha KOJIOHKY C CHIIMKarejeM CO CMeChIO 3Tuarerar/merponeiinslii a¢up (1/1). to nmpusonuio k
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noxyueHnro 18 r (79%) stnn-(25)-2-(3-umanodenmn)-2-(1uMeTHIaMHUHO JarieTara B BHIe Oesoro

TBEPAOTO BCLICCTBA.

[0274] IIpomexyTouHoe coenuneHue 34

ITHa-(25)-2-amuHo-2-(3-unanopenu)anerar

D

O’/S\NH re OEt
~ OEt
O
m
CN CN

[0275] B 3-x ropnyro KpyriogoHHy0 Kooy oobsemom 1000 MIITHINTPOB IOMeIIaiu
pactBop 3THI-(25)-2-(3-1tmanodenun)-2-[ (2-meTunnponaH-2-cy b UHIT)aMIHO |alieTaTa
(ITpomexyTounoe coexunerue 35, 40,00 r, 129,70 mmons, 1,00 3kB.) B 1,4-nuokcane (100 mu)
U pacTBOp XJopuctoro sopopona (r) B 1,4-nuokcane (200 mi). ITonmy4yeHHbINH pacTBOp
nepemennsany B TeueHne Houu npu 25°C. ITonydeHHy0 cMech KOHLIEHTPHUPOBAIIHN B BAKyyMe.
ITonyuennyto cmece npomsianu 2x 100 mi, ucrionszyst MTBE. Do npusBoamio k noixy4eHuto
20 r (76%) sTun-(2S)-2-amuHo-2-(3-unaHo eI )aleraTa B BUe CBETIO-KEITOr0 TBEPAOrO

BEHICCTBA.

[0276] IIpomexyTouHoe coenunenue 35

(25)-2-(3-Llnanodennn)-2-[(2-meTnanponan-2-cyibpUHUI)aAMHHO | aLieTAT

o N 0" ™NH
IOkt OEt
CN CN

[0277] B 4-x ropnyro KpyriogoHHYI0 Kooy oobemoM 2000 MUITHIIUTPOB OMEINAIN
pactBop 3TIn-(27)-2-(3-nmanodennn)-2-[[(S)-2-meTunnponaH-2-cyabpruHuI|aMUHO |anieTaTa
(ITpome:xyTounoe coenunenne 36, 50 r, 163,20 mmons, 1,00 5kB.) B Terparuapodypane (1000
mi). [Tocne storo no karsm gobasisum L-cenektpun (196 mu, 917,61 mmons, 1,20 5kB.),
nepemernnsas npu -78°C. [lonyueHHBbIN pacTBOp NepemMeInBaiy B Teuenue 5 4. mpu -78°C.
Peakuuro 3arem racunu nodasnenneM 500 mn Bogroro NH,Cl. ITony4enHslii pacTBop

SKCTPArHpOBAIU, HCIIONB3Ys 3X350 M1 dTHNIALeTaTa, 1 OOBEIUHSUTA OPTAaHUYECKHE CIIOH.
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ITonyuennyro cmecek npomsiBaiu 1x200 M, HCronb3yst coeBoi pacTBop. CMech BBICYIINBAIN
HaJ1 0€3BOIHBIM CyJIb(hAaTOM HATPUsl M KOHLIEHTPHUPOBAIU ITOJ1 BaKyyMoM. B pesynbrare
nosy4daiu 40 r (79%) stun-(2S5)-2-(3-unanopenwn)-2-[ (2-meTunmnponas-2-

CyJb(pUHIII)aMHHO|alieTaTa B BUJE JKEJITOr0 Macia.

[0278] IIpomexkyTouHOE coenuHenue 36

ITHa-(22)-2-(3-unanodennn)-2-[[($)-2-meTnanponan-2-cyabpuHni|umuHo | anerar

o] "5 N
OEt Il__oEt
0 0
CN CN

[0279] B 4-x ropinyto kpyriiogoHHyr Kooy odvemom 3000 Mt moMeIaiu pacTBOp 3THII-2-
(3-unanogenun)-2-okcoarerara (Ilpomeskyrounoe coexunenne 37, 80 r, 393,71 mmons, 1,00
5kB.) B Terparuapodypane (800 mi), (S)-2-metunnponan-2-cyabpunamun (52,5 r, 433,16
mMmoJib, 1,10 3kB.) u TetpasTokcututad (134,7 r, 590,51 mmoss, 1,50 3kB.). [TonyueHHbIiH
pacTBOp MepeMennBaiy B TedeHne Houn npu 65°C. Peakuuro 3atem racuiu godasnenuem 200
mut NaCl.aq. Tepnble BemmecTBa oT(UIBTPOBBIBATH. [10TyUeHHBIH pacTBOP SKCTPATHPOBAIIH,
ucnon3ys 3x250 mi sTuIaneraTa, U 00beIUHSIIH Opranudeckue ciaou. [loaydeHHyo cMech
npombiBasu 1x200 M coneBoro pactsopa. CMech BBICYIINBANN HaJl O€3BOAHBIM CyJbhaToM
HATPHsI ¥ KOHLEHTPUPOBAJIH 10 BakyyMoM. OCTaTOK HAHOCUJTH Ha KOJIOHKY C CHUJTMKAreyieM 1
3JIIOUPOBANIA CMECBIO dTHaLeTaT/merpoeinbiil a¢up (1/2). B pesyasrare nomyqanu 50 r (41%)
aTun~(22)-2-(3-unanodenun)-2-[[(S)-2-MeTunnponaH-2-Cyab(PHUHIIT ) MIMHHO |alieTaTa B BUIE

JKEJITOro macjia.

[0280] IIpomexkyTouHOe coenunenue 37

ITHA-2-(3-uHaHO(peHNIT)-2-0KcoaeTaT
o}
Br . OEt
oy oY
CN CN
[0281] B 4-x ropnyto KpyriaogoHHYI0 Kou0y oobemom 5000 Mii, KOTOPYIO MPOaYBaIU U B

KOTOPOH 3aTeM NOAAepKUBAIN UHEPTHYIO aTMoc(epy a30Ta, MOMeIlanu pacTBop 3-
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opombenzonuTpuia (200 r, 1,10 mons, 1,00 5kB.) B Terparuapodypane (1000 mi). 3atem o
karsiM nodasisuin i-PrMgCl (663 mi, 5,38 monb, 1,20 3kxB), nepemermsast mpu 0°C.
[Tonyuennslii pacTBop nepemMernnsainu B Tederne 2 4 npu 0°C. K stomy no karusim 1o0asisiig
nustuiokcanar (193,6 r, 1,32 monb, 1,20 3kB.), nepemerunas npu -40°C. [TonyueHHbIi pacTBOp
nepemMeiusainy B TedeHue 1 4 npu -40°C. PeakIMOHHYIO CMECh 3aTeM racuiu MyTeM
nobasienus 800 M HCI. [TonyueHHy0 cMeCh KOHLIEHTPHPOBAJIHU MO BaKyyMoM. 3HaueHue pH
pacTBopa goBoawiH 10 8-9 ¢ moMourero OukapboHara Hatpus. [lonyueHHBIH pacTBOp
SKCTPArupoBaiu, UCHoJb3ys 3x500 M1 sTUNALETaTa, U OPraHUYeCKUe CJIOU OOBeIUHSIIN U
CyLH HaJ 0€3BOIHBIM CyJIb(aTOM HATPHS U KOHLIEHTPHUPOBAIHN IO BaKyyMoM. OcCTaTok
HAHOCHJIM Ha KOJIOHKY C CHUJIMKarejieM, 3JIFOUPYsl CMECBIO 3THUjIaLeTatT/nerposneiinsiii agup (1/1).
B pesynbrare nonyuanu 80 r (36%) 3Tui-2-(3-unaHodeHu)-2-0KcoaleTara B BUAE JKENTOro

Macja.

[0282] IIpomexyTouHoe coeauHeHue 38

(2R)-2-(AumeTnaamuHno)-2-[3-(tpudropmeroxkcu)peHnJyKcycHasi KHCJIAOTA

NH, SN
OH OH
o] o)
O _F O __F
e
F 7=<F

[0283] (2R)-2-amun0-2-[3-(TpudTopMerokcu)peHu|ykcycHyro kucioty (1 r, 4,25 MModb),
dopmansnerun (1,277 r, 42,52 mmons) u Pd-C (0,045 1, 0,43 mmonb) B MeOH (30 M) u
XJIOPUCTOBOAOPOAHYIO KKcaoTy (1 H) (2 M) mepeMenrBaiu B aTMocdepe BOIopoaa moj
nasnenuem u pu 40°C B Teuenne 16 yacoB. PeakinoHHy0 cMech (PUIbTPOBAIH Yepe3 LENUT.
Tsepnoe BemmectBo npoMbiBaa MeOH (20 mi). @unbTpaT 0OBEIUHSIIN U BBIIAPUBAIIH C
noxyuenneM (25)-2-(aumerrnamuno)-2-[3-(tpudropmerokcu ))penmn|ykcycHoi kuciotsl (1 T,

89%) B Buze Genoro TRepHOro Bemectsa; macca/sapso: EST [M+H]" 264.

[0284] IIpomexyTouHoe coeaunenue 39

(25)-2-(Aumernnamuno)-2-[3-(rpudropmeroxcu)peHHT| yKCycHAs] KHCI0TA
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[0285] (28)-2-amuH0-2-[3-(TpudTopMeTokcH)peHnn |ykcycHyro kucnoty (1 r, 4,25 MMoIb),
dopmanbaerun (1,277 r, 42,52 mmons) u Pd-C (0,045 r, 0,43 mmonb) B MeOH (30 M) u
XJIOPUCTOBOAOPOAHYIO KuCioTy (1 H) (2 Mur) mepemerinBaiu B atMochepe BOIOPOaa Mo
nasnenueM u mpu 40°C B Teuenne 16 yacoB. PeakInoHHyI0 cMech (PUIbTPOBAIH Yepe3 LENUT.
Teepnoe BemecTso npombiasii MeOH (20 mut). @uibTpaT OOBEANHSAIN U BBITAPUBAIIH C
nojyueHneM (2R)-2-(qumernnaMuHo)-2-[3-(TpudTopmerokcn)perunykcycHoi kucaotsl (1r,

89%) B BHzIe Georo TBepHOro Bemectsa; macca/sapso: EST [M+H]" 264.

[0286] buonoruyeckne aHaan3sbl

[0287] Jnsa usmepennst 3(¢GeKToB COeNMHEHUH, OMMCAHHBIX B HACTOSIILEM TOKYMEHTE,
MIPOBOIMJIM CJIEAYIOLIME aHAU3bI a) aHan3 akTUBHOCTH (pepmenToB GLS; b) ananusz
akTUBHOCTHU KiteTok GLS; ¢) ananu3s nponudepaunu knerok GLS. Ilpu onmcanumn aHannu3oB, Kak
NPaBUIIO, IPUMEHSIIH CIIEAYIOLIEe.

i.  Hcnone3oBanu cienyromue cokpamenusi: CO, = nByokucs yriaepona, DMEM =
mMoaudurpoBanHas o crnocody Jynboexko cpena Mrna, DMSO =
numetuncyibdokcun, EDTA = stunennuamunterpaykcycHas kuciaora, EGTA =
STUJICHIJINKONIbTeTpayKcycHas kucnorta, FCS = ¢eranbHas cbIBOPOTKA TeJIEHKA, 4 =
vac(-b1); NBS = HecBsi3pIBarommas moBepxHoctb, SDS = nopeunncynbsdar Harpusi, TRIS =
TPUC(TUAPOKCHMETHI)AMUHOMETAH.

ii.  3nauenus ICsy paccunThIBaNU, UCMOB3YS HHTEIJIEKTYAIBHYIO allpOKCUMHPYIOIIYIO
mozens (smart fitting model) B Genedata. 3nauenue ICso nmpencrasisiio coboi
KOHLIEHTPALIUIO TECTHPYEMOTO COeAMHEHHs, KOTopasi odecrieunBaia HHIMONPOBaHUE
Ononornyeckol akTHBHOCTH Ha 50%.

[0288] AHanu3 a); aHanu3 akTuBHOCTU (pepmenToB GLS
[0289] ConpspreHHbIN aHanu3 ¢ rryramarokcuaazoi/ AmplexRed nmpumensim s
U3MepeHHsI CIOCOOHOCTH coennHeHnH cBsi3biBaThest ¢ GLS1 1 nHruGnpoBaTh €ro akTHBHOCTS il

vitro. benok GLS ¢ metkoii 6His (aMmuHOKHCIOTHI 63-669), 3kcnpeccupyemsiii y E. coli,
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ounmany u xpaauian npu -80°C B anuksoTtax. GLS1 pa3dasisim 2x 1o padbodeli KOHLIEHTpaLUU
1 MHKYOMpOBaM py KOMHATHOH TeMIiepatype i 00ecredeHus! TOCTHKEHHS
TeTpaMepHbIMU/TUMEPHbIMU (POpMaMHU YCTOHUNUBOTO COCTOSIHUS. M3MepeHust B X0/l aHau3a
npoBonuiu B Oydepe, conepskamem S0 MM TRIS, pH 7,8, 100 MM NaPO,, pH 7,8, 0,001%
00./06. Tween20. OuuinenHblii pekoMOnHaHTHBIN Oenok GLS1 pasz6asnsanu 6ydepom nins
aHanu3a 10 12 HM u npeaBapuTesIbHO MHKYOUPOBATH MPH KOMHATHOW TEMIIEpaType B TeUEHUE
30 munyT. TecTupyemble COeAMHEHHs TOTOBUIM IyTeM paszdasienus B 100% DMSO ¢
NOJIy4YeHHEM NOAXOASIIEro AUana3oHa 03 A7 OTBETa IO KOHLEHTpauuu B 12 Toukax u
cooTBeTcTBYOIUI 00beM (2,5-60 HiT) pacnipenersuy B 384-1yHOYHbIE TUIAHIIETHI JJIS
mukpoaHanusa (kox npoaykra Greiner 784900) ¢ mprMEeHEHHEM aKyCTHYECKOTO 103aTOpa
Labcyte Echo 555. Kontentpauuto DM SO noanepskuBaju Ha ypoBHE 2% € TOMOIIBIO
nonuBanus pactBopa DMSO. 3aTeM B KaKAYIO JIYHKY pacnpeaesisuin Mo 3 MKJI pa30aBiIeHHOTO
6enka GLS1 (12 HM), ucnone3ys apromarnueckuii nozatop BioRaptr (Beckman-Coulter), u
MHKYOHMpOBaIM B T€YeHHE 15 MUHYT IpU KOMHATHOH Temnepartype. 3arem nodasisiian 3 Mk 100
MM rnytamuHa, pa3dasieHHoro Oydepom Aist aHaN3a, U PeaKLMOHHYI0 CMeCh MHKYOHpoBaiu
IIpY KOMHATHOH TemrnepaTtype B TedeHre 60 MUHYT. Peak1inio 3aTeM OCTaHaBIMBAJIM MyTEM
nobasnerns 45 MkM 6-(2-6pomMdTiHI)-2,3 - AMMETHIXHHA30IMH-4-0Ha, 75 MkM Amplex Red,
0,375 equHuIBY/MI IepOKCcUa3bl XpeHa, 0,12 equHuUIB)/MI riyTamatokcnnassl B 100 MM TRIS,
pH 7,5. ITocne 30 MUHYT Ip¥ KOMHATHOH TeMIIepaType B TEMHOTE IUIAHUIEThI CYMTHIBAIN HA
Perkin Elmer EnVision ¢ ucrnonb3oBanueM ontudeckux GpuiabTpos 535/590 HM 1 aHAIM3UPOBAITN
HCXOIHbIE JaHHbIe ¢ cnoib3oBaHueM Genedata st monydenust 3Hauenuii [Csy. Taxoke
NPUMEHSIH apTedakTHYIO BEPCHIO aHau3a, pu kotopoii 6enok GLS ¢ metkoii 6His u
TJIyTaMUH 3aMEHsUTH Ha Oydep s aHaIu3a Ul UCKIToYeHHsT Hecnieruduueckux 3¢ HexToB B
OTHOIIEHUHN KOMIIOHEHTOB aHAJIH3a.

[0290] AHanm3 b): aHanu3 akTUBHOCTH KiieTok GLS

[0291] CoennHeHus OLIEHUBAIN B OTHOIIEHHH UX CITOCOOHOCTH MHTHOUPOBATH KJIETOUHYIO
aktuBHOCTH GLS ¢ momomipio mpuMeHeHust conpsikeHHoro anaiansa PC3 ¢ n3amepenuem
YMEHBIIEHHs YPOBHS KJIETOYHOrO riyramara. TecTupyemMele COEqUHEHNs TOTOBUIN IyTEM
pazbasnenus B 100% DMSO ¢ nony4yeHreM moaxoAsIiero AuanasoHa 103 IJsl OTBETA MO
KOHLIEHTpaluu B 12 TOYKax U COOTBETCTBYIOIUI 00beM (5-120 Hi) pacnipenensnu B 384-

JIYHOYHBIE TUTAHIIETHI JUT MUKpoaHaim3a (kox npoaykra Corning 3712) ¢ npuMeHeHneM
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akyctudeckoro no3zaropa Labcyte Echo 555. Konuentpauro DMSO noanep kuBaiu Ha ypoBHE
0,3% c nmomomubto nonuBanus pactsopa DMSO. Knerku PC3 Boipamusanun 8 DMEM 6e3
dbenona, 10% muanusuposanHoi FCS, 2 MM rnyramuHe, U 1OCie AUCTIEPTHPOBAHMUS C
MOMOLIBIO TPUIICUHU3ALUHU BBICEBAJIH 110 5,6 X 10° knerok Ha JyHKY B 40 MKJI MUTaTEIbHON
Cpenbl HENOCPEACTBEHHO B 384-IyHOYHbBIE IIAHIIETHI I aHAJIN3a, CONEp KaLue
pacnpenenenHoe coenunenue. [locne nukyOupoBaHnus B Teuenue 6 4 npu 37°C, 5% CO;
MUTATEJBHYIO CPEy yIaJsUId acIHpaluei U KJIeTKu Ju3uposain B 15 Mk Oydepa,
conepsxamero 10 MM TRIS, pH 7,4, 100 MM NaCl, 1 MM EDTA, 1 MM EGTA, 1 MM NaF,

20 MM NayP,07, 2 MM Na3zVOy, 1% Triton X-100, 10% rauuepuna, 0,1% SDS u 0,5%
AEe30KCUXoaTa. 3aTeM 4 MKJI JIM3aTa KJIETOK NepeHOCUIN B 384-1yHouHbIl maHmeT ¢ NBS
(xon mponykta Corning 3575) u nobasmsuu 35 mka 27,5 MkM Amplex Red, 0,1375 EJI/mn
nepokcunassl xpena, 0,044 EJ1/mn rnmyramatokcunasbl, 100 MM TRIS, pH 7,5. TTocie 30 munyT
pU KOMHATHOH TeMIepaType B TEMHOTE TuTaHuIeTsl cuuTbiBaiu Ha Perkin Elmer EnVision ¢
MCTIOJIB30BaHNEM ONTHYeCKUX QUIbTPOB 535/590 HM 1 aHANM3UPOBAIN UCXOAHbIE JaAHHBIE C
HCTIOJIB30BAHUEM MPOIPUETAPHOTO IPOrPAMMHOI0 o0ecredeH s Ui noaydeHus 3HadeHui 1Csg.
[0292] Ananus ¢): aHanu3 nponudeparmu kietok GLS

[0293] CnocoOGHOCTh COeTMHEeHNH HHTHOUPOBATh POCT KJIETOK U3MEPSITH C MTOMOILIBIO
aHanm3a nponudepannn kierok NCI-H1703 ¢ npumenenneM 384-TyHOYHOTO TUIAHIIETA.
Knerku NCI-H1703 BoipamuBanu 8 RPMI1640, ve conepskaeit penonoBoro kpacHoro, 10%
FCS u 2 MM rnyramMuHa, BbICEBaIU MPU MJIOTHOCTH 750 KJIETOK Ha JIYHKY B 40 MK
HMHUTATENLHOMN cpenbl B 384-TyHOUHBIE IUTAHIIETHI 1JIsT aHAJIN3a C TPO3PAYHBIM THOM (KOJ
npoaykra Corning 3712) u unkyoupoBanu B Teuenue 24 4 npu 37°C, 5% CO,. Tectupyembie
COeMHEHUsT TOTOBUIH TiyTeM pazbasienus B 100% DMSO ¢ nonydeHrneM noaxoasmero
AHMana3oHa 103 JJIsl OTBETA IO KOHIIEHTPALHH B 12 TOUKaxX U COOTBETCTBYIOLINI 00beM (5-

120 Hi1) pacnpenessuii HEMOCPEACTBEHHO B TUIAHIIETHI JJIs aHAJIN3A, COAEPIKAIUE BbICESTHHBIC
knetku. Konnerrpamo DM SO nognep:xusanu Ha yposHe 0,3% ¢ MOMOIIBIO JOTHBAHUS
pactBopa DMSO. ITnanwmers nHKyOupoBaiu B Teuenue 5 nueti npu 37°C, 5% CO,, nobassiiu
Sytox Green u canoHUH A0 KOHEUHOU KOHLEeHTpauuu 2 MkM u 0,25% COOTBETCTBEHHO U
WHKYOMpOBaiu B TeueHue 6 4 nepen aHamu3om. [lnanmerst cuuthiBaian Ha Acumen eX3 (TTP
Labtech) ¢ nomometo Habopa punbTpoB FITC ans Bo3OyxaeHus npu 488 HM U 7151 HCITy CKAHHS

(500-530 um). 3nauenus ICsy pacCUUTHIBAIN C TOMOIIBEO AMMTPOKCUMALIUN KPUBOM 110
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nporpamMmHoro obecnieuenust GeneData.

[0294] PesynbTaThl aHaTUM30B a) — ¢) MOKa3aHbl B Ta0uIe 1.

Ta6auna 1. lanabie aHan3a

Coenunenue | AHajau3 a) Ananus b) AHanus ¢)

ITpumep Ne | pepmeHTHBII Cpennee Cpenuee

ICso MxM 3HaueHue ICsy | 3Hauenue ICsg

(MkM) B (MKkM) B
OTHOLLICHUU OTHOILICHUU
MOA knerok | nponugeparuu
GLS

1(a) 1,72 0,0334 0,0686

1(b) 0,0826 0,00408 0,0547

2(a) 0,0746 0,00344 0,0896

2(b) 1,24 0,0128 0,0979

3(a) 0,261 0,0112 0,0127

3(b) 0,0524 0,000295 0,00825

4(a) 0,0564 0,000405 0,00841

4(b) 0,522 0,00191 0,00252

5(a) 0,981 0,022 0,0293

5(b) 0,0772 0,00192 0,0132

6(a) 0,981 0,022 0,0293

6(b) 0,944 0,0297 0,0808

7(a) 1,33 0,00861 0,00024

7(b) 0,102 0,000985 0,00245

8(a) 0,053 0,00191 0,00881

8(b) 0,194 0,0209 0,0851

9 0,132 0,00281 0,0448

10 0,0592 0,00212 0,0212

11(a) 0,952 0,0308- 0,0191

11(b) 0,132 0,00177- 0,0301

12(a) 2,51 0,0153 0,0116

12(b) 0,246 0,00141 0,0129

13 0,226 0,0113 0,0768

14 2,26 0,0102 0,00523

15 3,75 0,0222 0,152

16 0,198 0,00476 0,131

17 0,187 0,0107 0,163

18 0,182 0,0011 0,00351
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OOPMYVYIJIA U30BPETEHU A

1. Coenunenne popmyisi (I),
3 R2
H H TR
N \S/ N
- T (R*

(Nj’ N-N o | Z (R%)n
!
Q @,

WK ero GpapMaleBTHUYECKH TPUeMJIeMast COJib, Te

Q nmpencrasnser coboit nupunasuH-3-mui, 6-GTOpPNUpPUAA3HH-3 -1,

R' npencrasiser coboii H;

KasKIbId U3 R’ u R’ nezaBucumo npexncrasisiet cobori C1-C6 ankwun, wim R? u R’ BmecTe
obpazyrot -(CHy)3-;

i R' u R? Bmecre o6pasyrot -(CHy),- u R npencrasmsier coGoii -CHs;

R? npexncrasiser cobo ranoreH, -CHs, -OCHj3, -OCHF,, -OCF; wnu -CN;

n npuHuMaet 3Hadenue 0, 1 unum 2.

2. Coenunenne no n. 1 uinu ero ¢papManeBTUIECKH pUeMIIeMast Coltb, riae Q

HpeacTaBIseT COOOH MUPUIA3UH-3-HIL.

3. CoenuHeHue 1o OOOMY OAHOMY U3 M. 1-2 uau ero gpapMaleBTHUYECKU

npuemiieMas coJib, rae n pasHo 0.

4. Coenunenue o modoMy ogHOMY M3 . 1-2 uim ero ¢papMareBTHIeCKH
npueMieMasl CoJib, IZie N PaBHO 1, u R NpeACTaBIsAET COOOH METUJI, METOKCH-,

TUTOPMETOKCH-, TPUDTOPMETOKCH- U UAHOrPy Iy, U R* HaxomuTest B 3-M MOTOMKEHHHL.

S. Coenunenue o r00oMy OgHOMY U3 M. 1-2 uam ero gpapManeBTHIECKU
npuemiieMasl CoJlb, Iie 1 paBHO 1, u R* BBIOpaH W3 TPYIIIBL, COCTOALIECH U3 PTOpa U METHIIA, U R

HaxXoaurTcs B 4-M NOJOKEHUMU.

6. Coenunenue o moboMy ogHOMY M3 . 1-2 unm ero papManeBTHIeCKH

4 o
npueMIieMasi CoJib, TJie N paBHO 2, B omHOM ciy4ae R™ mpencrasnser coboit



4
TPUPTOPMETOKCUTPYTIITY U HAXOAUTCS B 3-M IOJIOKEHHH, a B APYroM ciydae R* mpencrasmsier

co0oit (TOp ¥ HAXOAUTCS B 4-M TOJIOKEHUH.

7. Coenunenue no 1000My OHOMY U3 M. 1-6 nim ero ¢papManeBTHIecKu

IpUeMJieMas COJlb, T1e R’ u R’ HesaBucumo NPENICTABISAIOT COOON METHIL.

8. Coenunenue o moOoMy ofHOMY M3 M. 1-6 uim ero papMareBTHIeCKu

npremiemast conib, rae R” u R’ Bmecre o6pasyror -(CHy)s-.

9. Coenunenue no mobomy u3 . 1-8 unu ero papmareBTHUECKH TpUeMIIeMast

1 o
coJib, rae R™ mpencrasnser coboii H.

10. Coenunenue o r00oMy OgHOMY U3 M. 1-6 uam ero gpapManeBTHIECKU

npremsemast conb, rae R' u R? Bmecre o6pasyior -(CHa),-, 1 R’ npencrasisier coboit -CHs.

11.  Coenunenwue no 1. 1 uim ero papMaleBTUYECKH pUEMIIEMasi COJIb, TIe
COeIMHEeHHE BBIOPaHO U3 IPYMIIbL, COCTOSIIEH H3:
(2S)-2-(mumernnamuHo)-2-perun-N-[ 5-[[ (3R )-1-nmupunazun-3 -uamupponuans-3-
unamuHo]-1,3,4-Tnanua3on-2-unjaneraMmumia;
(2R)-2-(numernnamuno)-2-pennn-N-[ 5-[[(3R)-1-mupunasun-3-unnuppoauans-3-
uj]amuHo]-1,3,4-Tnanua3on-2-unjaneraMmuna;
(25)-2-(numernnamuHo)-2-(4-pTopdennn)-N-[5-[[(3R)-1-nupuna3us-3-UImuppoNUANH-
3-unjamunO0]-1,3,4-THagNA30I-2-MIT|alleTaMH A,
(2R)-2-(numernnamuno)-2-(4-propdennn)-N-[5-[[(3R)-1-nmupunazus-3-winupponuanH-
3-un]amunO]-1,3,4-THaana301-2-1J |alieTaMI A,
(25)-2-[3-(nudropmerokcu)penmn|-2-(aumermnamuno)-N-[ 5-[[ (3R )- 1 -mupupazun-3-
WINMAPPOTUANH-3 -1 |aMuHO |- 1,3,4-Tnaguason-2-mijaneramuaa,
(2R)-2-[3-(nudpropmerokcu)penmn|-2-(numermnamuHo)-N-[ 5-[[(3R)-1-nupunazun-3-
WP POSTUANH-3 -1 |aMuHO |- 1,3 ,4-Tnaguason-2-mijaneramuaa,
(25)-2-(mumerunamuuo)-N-[5-[[(3R)-1-nupraa3ux-3-UInUppOTUANH-3 -1 | aMUHO |-

1,3,4-tnanuazon-2-ui|-2-[3-(tpudropmerokcu ) peHu |aneramua,



(2R)-2-(numeTrnamuno)-N-[5-[[(3R)- 1 -mupuaasuH-3-MImup poTuaAnH-3 -1 | aMUHO |-
1,3,4-tnapnazon-2-unl-2-[3-(tpudropmerokcn)peHnmaneramusa,
(2S)-2-(azerunun-1-un)-2-[3-(audropmerokcu)pennn]-N-[5-[[(3R)-1-nmupuaazun-3-
WP POTUANH-3 -1 |aMuHO |- 1,3 ,4-Tnaguason-2-mijaneramuaa,
(2R)-2-(azerunun- 1-un)-2-[ 3-(audropmerokcu )pernn |-N-[ 5-[[(3R)- 1 -mupunazun-3-
WP POTUANH-3 -1 |aMuHO |- 1,3 ,4-Tnanuason-2-mi|aneramuaa;
(25)-2-(azerunun-1-nmn)-2-(3-merokcudenmnn)-N-[5-[[(3R)-1-nmupunazus-3-
UINAPPONUAnH-3 -1 |amMuHo |- 1,3,4-Tuaauaszon-2-uijaueraMmuna,
(2R)-2-(azernnun-1-nn)-2-(3-merokcudennn)-N-[5-[[(3R)-1-nmupunazun-3-
WINUPPOIUANH-3-1i|aMuHo|-1,3,4-Tuaguason-2-uijaneramuaa,
(25)-2-(azerunun-1-un)-N-[5-[[(3R)- 1 -tupuna3uH-3-UIMHPPOTHUAUH-3 -1JT |aMHUHO |-
1,3,4-tnannazon-2-unl-2-[3-(tpudTopmerokcn)peHnmn|aneramMmusa,
(2R)-2-(azerunun- 1-mn)-N-[5-[[(3R)-1-nupunazus-3 -unmupponuanH-3-ui|aMuHo |-
1,3,4-tnannazon-2-un|-2-[3-(tpudpTopmerokcn)peHunn|aneramuna,
(1S)-2-metun-N-[5-[[(3R)-1-nupupazus-3-unnupponuans-3-uilamuno]-1,3,4-
THanuazon-2-uil-3,4-nurunpo-1 H-uzoxunonuu- 1 -kapbokcamuna;
(1R)-2-metmn-N-[5-[[(3R)-1-nupupa3us-3-unnupponuans-3-uilamuno]-1,3,4-
THanuason-2-ui|-3,4-nuruapo- 1 H-uzoxunonun- 1 -kapbokcamuaa;
(25)-2-(mumernnamuHo)-2-(n-ronmn)-N-[ 5-[[(3R)- 1 -nupunaszus-3-unnupponuaui-3-
unamuHo|-1,3,4-Tnanuason-2-unjamneramumia,
(25)-2-(numermnamuHo)-2-(M-tosmn)-N-[ 5-[[(3R)- | -nmupunazuH-3-uamuppoauau-3-
unamuHo|-1,3,4-Tnanua3on-2-unjaneraMmumia,;
(2S)-2-(azerugun-1-un)-2-[4-prop-3-(tpudropmerokcu)penmn|-N-[5-[[(3R)-1-
MU PUIA3UH-3 - WP POTUANH-3 -1 |aMuHO |- 1,3 ,4-Tnaana3on-2-wilaneraMmmaa;
(2R)-2-(azerunun-1-nn)-2-[4-¢pTop-3-(tpudropmerokcu)pennn]-N-[5-[[(3R)-1-
NUPUAA3UH-3-IIIMHPPOIUINH-3 -1 |aMuHO |- 1,3 ,4-THannua3on-2-uijaneraMmusa,
(25)-2-(azerunun-1-mn)-N-[5-[[(3R)-1-(6-propnmpunaznH-3-ui)TUpPOTHINH-3 -
wi|amuHo|-1,3,4-Tnaguazon-2-unl-2-[ 3-(tpudropmerokcu )peHm JaieraMuia;
(2R)-2-(azerunun-1-mn)-N-[5-[[(3R)-1-(6-proprupuaasuH-3-ui)muppOIHIIH-3 -

wnlamuHo]-1,3,4-tuagnazon-2-mn)-2-[3-(rpudropmerokcu)peHnm|aneraMuna; 1



(25)-2-(3-umanodenmn)-2-(aumermnamuno)-N-[5-[[(3R)-1-nupuna3us-3-

WINMUPPOTUANH-3-1i|aMuHO |- 1,3,4-Tuanuason-2-milaneramuza.

12. Coenunenue o n. 1 unu ero ¢papManeBTUYECKH pUeMIieMasi COJlb, T
COeIMHEeHNE BbIOpaHO U3 IPYMIIbI, COCTOALIEH U3:
(2S)-2-(mumeTtunamuno)-2-perun-N-[ 5-[[(3R)- 1 -nupunazuH-3 -uamuppouInH-3 -
unamuHo|-1,3,4-Tnanuazon-2-unjaneramumia,;
(2S)-2-(mumernnamuno)-2-(4-propdernn)-N-[ 5-[[(3R)-1-nmupunazus-3-unmuppoauann-
3-un]amuno]-1,3,4-THaana301-2-1J |aleTaMIIa;
(2R)-2-[3-(nudpropmerokcu)penmn|-2-(numermnamuHo)-N-[ 5-[[(3R)-1-nupunazun-3-
WP POTUANH-3 -1 |aMuHO |- 1,3 ,4-Tnanuason-2-mi|aneraMmuaa;
(25)-2-[3-(nudropmerokcu)penmn]-2-(aumermnamuno)-N-[ 5-[[(3R)-1-nupunazun-3-
UNAPPONUAnH-3 -1 |amMuHo |- 1,3,4-Tuaauaszon-2-uijaueraMmumia,
(25)-2-(mumernnamuHo)-N-[5-[[(3R)-1-nupnaazuH-3-MIMUPPOITUANH-3 -1 | AMUHO |-
1,3,4-Tnaguason-2-umnl-2-[3-(tpudropmerokcu)penun Janeramua;
(25)-2-(azerunun-1-nn)-2-[ 3-(mudTopmerokcu)penmn]-N-[5-[[(3R)-1-mupunazun-3-
WINMAPPOTUANH-3 -1 |aMuHO |- 1,3,4-Tuaguason-2-mijaneramuaa,
(2S)-2-(azerunun-1-mn)-2-(3-meroxcudenun)-N-[ 5-[[(3R)-1-nmupunazun-3-
WP POTUANH-3 -1 |aMuHO |- 1,3 ,4-Tnaguason-2-mijaneramuaa;
(2S)-2-(azerugun-1-mn)-N-[5-[[(3R)-1-nupunazun-3-unnuppoauann-3 -wilamunol-1,3,4-
THanua3on-2-mil-2-[3-(tpudpTopmerokcn)peHunlaneramuna,
(1S)-2-metun-N-[5-[[(3R)-1-nupupazus-3-unnupponuanH-3-uilamuso]-1,3,4-
THanuason-2-ui|-3,4-nuruapo- 1 H-uzoxunonun- 1 -kapbokcamuaa;
(25)-2-(mumernnamuHo)-2-(n-ronmn)-N-[ 5-[[(3R)- 1 -nupunaszus-3-uanupponuau-3-
unamuHo]-1,3,4-Tnanuason-2-unjaneramuia,
(25)-2-(numermnamuHo)-2-(M-tosm)-N-[ 5-[[(3R)- | -nmupunazuH-3-uanuppoiauauH-3-
unamuHo|-1,3,4-Tnanua3on-2-unjaneraMmumia,;
(2S)-2-(azerugun-1-un)-2-[4-¢prop-3-(tpudpropmerokcu)penmn|-N-[ 5-[[(3R)-1-
MU PUIA3UH-3 - WP POTUANH-3 -1 |aMuHO |- 1,3 ,4-Tnaana3on-2-wilaneraMmmaa;
(25)-2-(azerunun-1-mn)-N-[5-[[(3R)-1-(6-propnupunazuH-3-um)uppoOIUINH-3-

wilamuHo|-1,3,4-tuaguazon-2-mn|-2-[3-(tpudropmerokcu )peHum |aneraMuna,;



(2R)-2-(azerunun-1-mn)-N-[5-[[(3R)-1-(6-proprmupumasuH-3-u)muppOIHIHH-3 -
wiamuHo]-1,3,4-tnagnazon-2-mn)-2-[3-(rpudropmerokcu)peHnm|aneraMuna; 1
(25)-2-(3-unanodenmn)-2-(numernnamuno )-N-[ 5-[[(3R)-1-nmupunazun-3-

WP POTUANH-3 -1 |aMuHO|-1,3,4-Trnanuaszon-2-mi|aneraMmuza.

13. ®dapMalneBTHUECKAsT KOMIIO3HLIUS, COAEPIKaIasi COSAMHEHUE 110 JTF0OOMY OTHOMY
u3 . 1-12 nnm ero ¢papManeBTHYECKH IPUEMIIEMYEO COJIb U [0 MEHbIIEeH Mepe OHH

(dbapMareBTUYECKH IPUEeMIIEeMbIii pa30aBUTENb UM HOCUTEJTb.

14. Coenunenue no modomMy ogHoMy 13 . 1-12 wnm ero gpapmaneBTHUECKH

npuemiieMas COJib 1Jisd IPUMEHECHUA B JICUCHHUU paKa.

15. IIpumeneHue coenuHEeHUsI 1O JTIFOOOMY OgHOMY U3 Tl 1-12 uiu ero
(apMaLeBTUYECKH MTPUEMJIEMON COJIH JJIsl U3TOTOBJICHHUS JIEKAPCTBEHHOTO Ipenapara s

JIEYEHUS paKa.

16. Crioco0 nevyeHust paka y TEIUIOKPOBHOT'O JKUBOTHOT'O, HY KIAIOIIErOCs] B TAKOM
JIeYeHUH, BKJIIOYAIOLIHI BBEIeHIE TETNIOKPOBHOMY >KUBOTHOMY TepaneBTudecku 3pheKkTuBHOro
KOJINUECTBA COSIMHEHHSI 1O JTIF00OMy OtHOMY 13 Timl. 1-12 v ero gapmaneBTHUECKH

IPUEMIIEMOH COJIH.

17. CoenuHenue, npuMeHeHue wiu cnocod mo nm. 14, 15 uimu . 16, rae pak
NPEACTaBISAET COOOH paKk MOJIOUHOM KeJIe3bl, PaK JIETKUX, PAK MMOIKENTYIOUHOM JKeNe3bl, paK

MOYEK WUJIM TenaTOLeIUTIOJISIPHBIN PakK.
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