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SAMEIMEHHBIE MAKPOITUK/IMYECKHE COEANHEHHUA U CBA3SAHHBIE C
HUMU CIHHOCOBBI JIEYEHWA

OIIMCAHUE

PoacTBeHHbIC 3asiBKH

Hacrosimas 3asiBka ucnpaiumBaeT MPUOPUTET HA OCHOBAHUM IPEIBAPUTENIBHOMN 3asBKU
CIITA Ne 62/939,825, nomanHou 25 HosiOps 2019 r., u npenaputenpHOi 3asiBku CIIIA Ne:
63/030,979, nonannoii 28 mas 2020 r. Bce comepikaHue yKa3aHHBIX BBIIIE 3asBOK BKJIFOUEHO B

HaCTOSIH_II/Iﬁ AOKYMEHT MOCPEACTBOM CCBLIIKH.

0012¢Th TEXHUKH, K KOTOPOH OTHOCHTCS HACTOSIEE H300peTeHne

HaCToleuee I/I306peTeHI/Ie OTHOCHUTCA K 3aMCIICHHBIM MAKPOLUUKIUYCCKUM COCAUHCHUSAM,
B HaCTHOCTH, K 3aMCIICHHBIM MAKPOIHUKIIMYCCKUM COCANHCHUAM, O6J'IaI[aI-OH_II/IM arOHHCTHYECKOMN

AKTUBHOCTBIO.

IlpenmecTBYOINHNI YPOBEHb TEXHUKH HACTOSIIIETQ I/I306D€T€HI/IH

OpekcuH mpencrasisgeT cOOOH HEMPONENTH, CHHTE3UPYEMbIH M BBICBOOOXKIAaeMbIi
cyOnomyisinuel HEHPOHOB JIATEPaJbHOIO THIIOTAJIaMyca M OKpyKaromux ero odjacreir. OH
COCTOUT U3 JIBYyX IOATHUIOB. OpekcuH A u opekcuH B. Opekcun A u opekcus B cBs3bIBaroTCs €
peLiennTopaMu OpeKCHHA. PerenTopbl OpeKCHHA MPEACTABIAIOT COO0H pelenTopbl, CONPSKEHHbIE
¢ G-0enkoM, >KCIPECcCHUpPYIOLINECs MPEeUMYLIeCTBEHHO B TroJOBHOM Mosre. CyluecTByeT nBa
noaruna (tun 1 u tun 2) perenropos opexcuna (Cell, Vol. 92, 573-585, 1998). M3BecTHO, 4TO
aKTHBALMSl PELENTOPOB OPEKCHHA Ba)KHA ISl PA3IMYHBIX (DYHKIHMH LEHTPAJbHON HEpPBHOMN
CHCTEMBI, TAKHUX KaK MOAJAep:kaHHe OONPCTBOBAHHS, SHEPreTHMYECKH TOMEOCTa3, CHUCTeMa
nokperienust u motuBanus (Saper ef al., TRENDS in Neuroscience 2001; Yamanaka et al.,
Neuron 2003; Sakurai, Nature Reviews Neuroscience 2014).

Hapkorerncuss — 3T0 HEBpOJIOTHYECKOe 3a00IeBaHNe, KOTOPOE MPHUBOAUT K YPE3MEPHOU
IHEBHOW COHJIMBOCTH, BHE3AIHbIM MPHUCTYNAaM MBIIIEYHOrO Napannya (KaTalusieKCuu) W
HapymeHuto pexnma cHa (Mahoney ef al., Nature Reviews Neuroscience, 2019). M3BecTHO, 4TO
HAPKOJIETICHSI BBI3BIBAETCS JETeHepannell OpeKCHHOBBIX HEHpOHOB. CHMNTOMBI HapKOJETICHU
MOYKHO CMOJIEJIMPOBATh Y TPAHCTEHHBIX MBIIIEH C BBIPOJKACHHBIMH OPEKCHHOBBIMU HEHPOHAMH U
KyNUPOBaTh IyTEM BHYTPHIKENYJOUKOBOIO BBEACHUSI OpeKCHHOBBIX renTuaos (Proc. Natl. Acad.
Sci. USA, Vol. 101, 4649-4654, 2004). MccnenoBaHus MbILIEH C HOKAyTOM peLienTopa OpeKCHHA-

2 mokaszaju, 4TO PeLenToOp OPEKCHHA-2 WUIrpaeT MPEUMYINEeCTBEHHYIO POJb B MOAJEP:KAHUU



2.

oonpcteoBanus (Cell, Vol. 98, 437-451, 1999, Neuron, Vol. 38, 715-730, 2003). Kak TakoBbIe,
arOHHUCTBI PELENTOPOB OPEKCHHA-2 MOTYT OBbITh TEPaNeBTUYECKUMHU areHTaMu MAJIsl JISYeHUs
HAPKOJISTICUH WJIN APYTHX PACCTPONCTB, MPOSBISIIOINXCA YPE3MEPHON THEBHON COHIIMBOCTBIO,
takux kak 6one3ns [Tapkuncona (CNS Drugs, Vol. 27, 83-90, 2013; Brain, Vol. 130, 2007, 1586-
1595).

[Ipennonaraercsi, 4TO COEOMHEHHE, OOJagarollee ArOHUCTUYECKOH AKTHBHOCTBIO B
OTHOLIEHWH pPELEenTOopa OpeKCHUHA-2, MOXKeT OBITh TIOJe3HbIM B Ka4yeCTBE HOBOI'O
TEPANeBTHUECKOTO CPENCTBAa Ul JICYEHHUS HAPKOJIENICHM, WAMOMATUYECKOH THIepCOMHUM,
TUMIEPCOMHUH, CHHAPOMA aIHO3 BO CHE, HAPYIIEHUI CO3HAHMS, TAKUX KaK KOMa M MOJOOHBIX,
CHHIpPOMAa HAPKOJIETICHH, CHHIPOMA THIIEPCOMIIEHTHOCTH, XapaKTEPU3YIOIIErocsi TUIIEPCOMHUEH
(marmpumep, npu Oonesnu IlapkwHcoHa, cuHapome [mitena-bappe mmm curnpome Kieiina-
JleBuHa), bone3Hu AblreiiMepa, OXXKUPEHUH, CHHAPOME PE3UCTEHTHOCTH K HHCYJIMHY, CEpASYHON
HEJOCTATOYHOCTH, 3a00JIeBaHUAX, CBA3AHHBIX C MOTepeil KocTHOH Macchl, cencuce u 1.1 (Cell
Metabolism, Vol. 9, 64-76, 2009; Neuroscience, Vol. 121, 855-863, 2003; Respiration, Vol. 71,
575-579, 2004, Peptides, Vol. 23, 1683-1688, 2002; WO 2015/073707; Journal of the American
College of Cardiology, Vol. 66, 2015, ctp. 2522-2533; WO 2015/048091; WO 2015/147240).

Coobmanoch O HEKOTOPBIX COEOUHEHMSX, OONAJaroIIuX aKTUBHOCTBIO AaroHHCTa
penenropa opekcuHa-2 (mateHt CIIIA Ne 8258163; WO 2015/088000; WO 2014/198880; Journal
of Medicinal Chemistry, Vol. 58, ctp. 7931-7937; US20190040010; US20190031611;
US20170226137). OpHako  cyuTaercs, 4YTO 3TH  COEAMHEHHUS  HE  SIBIIIOTCSA
yIOBJIETBOPUTEIbHBIMY, HANpUMep, C TOYKH 3peHHs aKTHBHOCTH, (hapMaKOKMHETHKH,
NPOHUKHOBEHHSI B MO3I/LIEHTPAJIBHYIO HEPBHYIO CHUCTEMY WM O€30MacHOCTH, M JKeJIaTeslbHa
pa3paboTKa YJIY4IIEHHBIX COEAMHEHHUH, OONAJaroIIMX AaKTUBHOCTBIO AarOHHUCTAa peLenTopa

OpEKCUHAa-2.

KpaTkoe pacKkpbITHE HACTOSIIEr0 H300PEeTeHUs

Hacrosimmee nzoOpereHne HampaBlieHO Ha MOJYYEHHE 3aMEINEHHBIX MaKPOLHKINYECKUX
coeMHeHNn , 00IaaroInuX aKTHBHOCTBIO arOHICTa PeLleNTOpa OpeKCHHA-2.
CoOTBETCTBEHHO, B HAUaJIbHOM AaCIEKTe HACTOosIee H300peTeHHe OTHOCHTCS K

COEMHEHUIO, MpeACTaBIeHHOMY dopMmyItoii I-A, nim ero gpapmManeBTHIeCKH MPUEMIIEMO COJTH:



Y——7z O (-A)

rae:

KOJIBIIO A BBIOPAHO W3 TPYMIbI, COCTOALIEH M3 (eHWIa, MUPUANHIIA, MHPUAA3HHUIA,
MUPUMHUANHIIIA, TUPA3UHIIIA U TPUA3UHUIIA,

n paBHo 1, 2 unu 3;

T npencrasnsier coboii CR1R, wu O,

W npencrasinsier coboit CR4Rs mmu O,

U npencrasisier codoit CReR7:

X npencrasisier codoit CRgRo.

V npencrasnsier codoit CR3 wmm N;

Y npencrasnser coboit NR1o, O unu orcyTCTBYyeT;

Z npenctasisiet co0oit (CR12R13)m;

R mpencrasnsier co0oli rajioreH uin AeUTepui; 1

ppasHo 0, 1, 2, 3 unu 4,
U TIPH 3TOM:

m paBHO 1, 2, 3 unu 4,

kaxneiid u3 Ri, Rz, R4 1 Rs He3aBrcumMo BbIOpaH U3 rpymmsl, cocrosmei uz H, ranoreHa u
nenTepus,

Wiy, anpTepHaTuBHO, R» u Rs Bmecre ¢ aromamu yriepona, K KOTOPBIM OHHU
NPUCOEIMHEHBI, 00Pa3yIOT MPOCTYIO CBSI3b;

R3 BbIOpan u3 rpynmel, cocrosiueii u3 H, aelitepus, ranoreHa, riApOKCHIIA U [IHAHO;

wiy, anpTepHaTuBHO, R3 m Ri BMecte ¢ aromamu yriepona, K KOTOPBIM OHHU
npucoenuHeHbl, 00pa3yroT Cs -Cs LIUKIIOATKIT,

wiy, anbTepHaTuBHO, R3; um R4 BMecTe ¢ aromamu yriepojga, K KOTOPbIM OHHU
npucoenuHenbl, 00pa3yroT Cs -Cs LIUKIJIOAJIKIT,

kaxabii U3 Rs, R7, Rs, Ro u Ri1 He3aBucumo BbiOpaH w3 rpynmbl, cocrosimeit us H,

rajloreHa u AenuTepus,
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Rio BBIOpan u3 rpymnmsl, cocrosimeii n3 H, nezamemennoro C1-Cs ankuna u C1-Cs ankuna,
3aMeLEHHOr0 OAHUM UJIM HECKOJIbKUMHU aTOMAMU TajioreHa; u

kaxelii R12 1 R13 He3aBucumo BrIOpaH u3 rpymmel, cocrosmeii u3 H, ranorena, neitrepus,
HezamereHHoro C1-Cs ankuna u C1-Cs ankuja, 3aMeIeHHOro OJJHUM I HECKOJIbKUMHU aTOMaMU
rajoreHa.

B omHOM BapuaHTe OCYLIECTBIEHHS HM300pETEHHs B HACTOSLIEM JIOKYMEHTE
npencrabieHbl coenuHeHuss Popmynbl [-A, umeromme crpykrypy Popmyner I, wam ux

(hapMaLeBTUYECKH TIPUEMJIIEMbIE COJIH:

@)
~./
/S%o
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.- W_X R11

Yz ° o

rae:

KOJIBLIO A BBIOPAHO M3 TPYIIIBL, COCTOSIIEN U3 (peHusa, MUPUAMHUIIA, TUPUIA3HHUTIA,
NUPUMHIMHIIIA, TUPA3HHUJIA U TPHASHHUJIA,

n paBHo 1, 2 wnn 3;

T npencrasinsier coboit CR1R, wmm O,

W npencrasinsier coboit CR4Rs vmu O;

U npencrasisier codoit CReR7:

X npencrasisier codoit CRgRo.

V npencrasisier codoit CR3 wmu N;

Y npencrasnsier coboit NR1o, O wim oTcyTCTBYET;

Z npencragsier coboit (CR12R13)m;

R nmpencrasnsier coOol raoreH Wi AeUTepuil;, u

ppasuo 0, 1, 2, 3 unu 4,
U TIPH 3TOM:

m pasHO 1, 2, 3 unu 4,

kaxabii m3 Ri, Rz, R4 11 Rs He3aBucuMo BIOpaH U3 rpymibl, cocrositeit uz H, ranorena u

nenTepus,
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wny, anpTepHatuBHO, Rz m Rs BMecTe ¢ aromamu yriepojga, K KOTOPBIM OHHU
NPUCOEIMHEHBI, 00Pa3yIOT MPOCTYIO CBSI3b;

R3 BbIOpan u3 rpynnsl, cocrosiueit u3 H, aelitepus, ranoresa, ruipOKCUIa U [IUAHO;

wy, anprepHatuBHO, R3 m Ri BMecTe ¢ aromamu yriepoga, K KOTOPbIM OHHU
npucoenrHenbl, 00paszyroT C3-Cs [UKITIOATKIIT,

wiy, anpsTepHatuBHO, R3 m R4 BMecTe ¢ atomamu yriepoga, K KOTOPBIM OHHU
npucoenuHenbl, 00pa3yroT C3-Cs HUKITOANKHIIT,

kaxneiii U3 Re, R7, Rg, Ro u Ri1 HezaBucumo BbIOpaH u3 rpymmel, cocrosimeii u3 H,
rajlore’a u genTepus,

R0 BeIOpan u3 rpymnmsl, cocrosimeit n3 H, nezamernennoro C1-Cs ankuna u C1-Cs ankuna,
3aMeLEHHOr0 OAHUM UJIM HECKOJIbKUMHU aTOMaMH rajioreHa; u

kaxabii u3 Rz m Ri3 HesaBucumo BbIOpaH w3 rpymmbl, coctosmeidl u3 H, rajorena,
nenitepusi, HesamemeHHoro Ci-C3 ankunma u Ci-C3 ankuiga, 3aMEIIEHHOTO OJHUM WU
HECKOJIbKUMH aTOMaMH rajloreHa.

Taxxe B HacTosleM JOKYMEHTE IMPENJIOKEHO COEAMHEHME, HUMEIoIlee CTPYKTYpY

@opmyer [I-A, nin ero gpapManeBTHIECKH IPUEMIIEMasi COJIb:

O
N~
/S%o
HN
R)y o _ )
Rhox ™ U ﬁ@”
A V\ O N

rac:

T
>
e

(II-A)

KOJIBIIO A BBIOPAHO W3 TPYMIIBI, COCTOsALIeN M3 (heHWUIa, MUPHUANHWIA, MHPUIA3UHIIIA,
NUPUMHUMHIIIA, THPA3HHUIIA U TPUAZUHUJIA,

n paBHo 1, 2 unu 3;

T npencrasnsier codoii CR1R2 mm O;

W npencrasnsier codoit CR4Rs i O,

U npencrasisier codoit CReR7:

X npencrasisier codoit CRgRo.

V npencrasnser coboit CR; nimm N;

Y npencrasisier codoit NRio, O wiu orcyTCcTBYyeT;,



Z npencragjsiet co6oit (CR12R13)m;

R mpexncrapnsier cobo raoreH win AeUTepuil;, u

ppasno 0, 1, 2, 3 unu 4,
U MIpU 3TOM:

m paBHO 2, 3,4 unu 5, ecnu Y OTCYTCTBYET, WU

m paBHo 1, 2, 3 unu 4, eciu Y npexacrasisiet coboit NRyo mu O;

kaxabii u3 Ri, Rz, R4 v Rs HE3aBUCHMO BBIOpaH M3 TPYIIbI, cocTosiieit u3 H, ranoreHa u
nenTepus,

wiy, anpTepHaTuBHO, R» m Rs BMecte ¢ aromamu yriepoma, K KOTOPBIM OHHU
NPUCOEIMHEHBI, 00Pa3yIOT MPOCTYIO CBSI3b;

R3 BbIOpan u3 rpynmsl, cocrosiueii u3 H, aelitepus, ranoreHa, riApOKCHIIA U [IHAHO;

wiy, anpTepHaTuBHO, R3 m Ri BMecte ¢ aromamu yriepona, K KOTOPBIM OHHU
npucoenuHeHbl, 00pa3yroT C3-Cs HUKITOANKILT,

wiy, anpTepHaTuBHO, R3; m R4 BMecTe ¢ aromamu yrieponga, K KOTOPBIM OHHU
npucoenuHeHbl, 00pa3yroT C3-Cs HUKITOANKILT,

kaxnelii U3 Re, R7, Rs, Ro u Ri1 HezaBucumo BbIOpaH u3 rpymmel, cocrosimeii n3 H,
rajlore’a u genuTepus,

Rio BBIOpan u3 rpynmsl, cocrosiueii n3 H, nezamermennoro C1-Cs ankuna u C1-Cs ankuna,
3aMeLEHHOr0 OAHUM UJIM HECKOJIbKUMHU aTOMAMU TajioreHa;, u

kaxabii u3 Rz u Ri3 He3aBucumo BbIOpaH w3 rpynmbl, cocrosmieil u3 H, ranorena,
nevirepusi, He3zamermenHoro Ci-Cs; amxkmna u C1-Cs ankwmnia, 3aMeIIEHHOTO OJHHUM WU
HECKOJIbLKUMH aTOMaMH raJIOreHa.

B omgHOM U3 BapuUaHTOB OCYINECTBJICHUS M300PETEHUS MPEIJIOKEHbI COSIUHEHHSI

®opmyiel [I-A, umeromue crpykrypy @opmyier 11, wnm ux papManeBTHUECKH MpUeMIIEMasi COJIb:

NS
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\S//
/O

HN
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KOJIBIIO A BBIOPAHO W3 IPYMIbI, COCTOALIEH M3 (peHWNIa, MUPUANHWIA, MHPUAA3HHUIIA,
NUPUMUAVHIIA, TUPA3UHUIIA U TPUA3UHUIA,

n paBHO 1, 2 wnu 3;

T npencrasinsier coboit CR1R, wu O;

W npencrasinsier coboit CR4Rs um O,

U npencrasisiet coboii CReR7;

X npencrasisier coboit CRgRo.

V npencrasnsier codoit CR3 wmu N;

Y npencrasinsier coboit NR1o, O wim oTcyTCTBYET;

Z npencragsier co6oit (CR12R13)m;

R mpencrapnsier cobol raioreH win AeUTepuil;, u

ppasuo 0, 1, 2, 3 unu 4,
U TP 3TOM:

m paBHO 2, 3,4 wnu 5, ecnu Y OTCYTCTBYET, WIH

m paBHo 1, 2, 3 wim 4, ecu Y nipencrasisier codoii NRig wn O,

kaxnelid u3 R1, Rz, R4 1 Rs He3aBucumo BbIOpaH u3 rpynmsl, cocrosmeii u3 H, ranorena u
NEenuTepus,

wny, anprepHaTuBHO, R2 m Rs BMecTe ¢ aromamu yriepojga, K KOTOPbIM OHHU
NPUCOEIMHEHBI, 00Pa3yIOT MPOCTYIO CBSI3b;

R3 BbIOpaHn u3 rpynnsl, cocrosiiueit u3 H, aelitepus, ranoreHa, rupOKCUIa U LIUAHO;

wiy, anprepHatuBHO, R3; m Ri BMecTe ¢ aromamu yriepoga, K KOTOPbIM OHHU
npucoenrHeHbl, 00paszyroT C3-Cs [UKIOATKIIT,

wiy, anpbrepHaTuBHO, R3 m R4 BMecTe ¢ aromamu yriepoma, K KOTOPBIM OHHU
npucoenuHenbl, 00pa3yroT C3-Cs HUKITOANKIT,

kaxneiii U3 Re, R7, Rs, Ro u Ri1 HezaBucumo BbIOpaH u3 rpymmel, cocrosimeii u3 H,
rajlore’a u genuTepus,

R0 BBIOpan u3 rpynmsl, cocrosimeii n3 H, nezamermennoro C1-Cs ankuna u C1-Cs ankuna,
3aMeLEHHOr0 OAHUM UJIM HECKOJbKUMHU aTOMaMH rajioreHa; u

kaxapii u3 Rz m Ri3 HesaBucumo BeIOpaH w3 rpymmbl, coctosmeil u3 H, ranorena,
neiitepusi, HesamemeHHoro Ci-C3 ankunma u Ci-C3 ankuiaa, 3aMEIIEHHOTO OJHUM WU
HECKOJIbKUMH aTOMaMH rajloreHa.

Takxe B HacTosleM MJOKYMEHTE TpemiokeHa (apMaLeBTHYECKass KOMITO3UIIHS,
coxepskatast coequaenne @opmyasl I-A, I, I[I-A wnu 11 nnm ero gpapmaneBTudecku mpueMIEMyo
COJIb U (hapMaLleBTUYECKH NTPUEMJIIEMbIH HOCUTENb.

B npyrom acrnekre B HACTOSIIEM JOKYMEHTE MPEJIOKEH CIIOCO0 JIeUeHHs HAPKOJICTICUH Y
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HY>KIAIOIIEerocst B 5TOM CYOBEeKTa, BKIIIOUAIOLTNI BBeieHHe CyObekTy coenunenns @opmybl [-A,
I, II-A nm II unm ero gpapmManeBTUYECKH IPHEMIIEMOI CONH.

B npyrom acnexre B HACTOALIEM JOKYMEHTE MPEIJIOKEH CIIOCO0 JIEUeHUs KaTAIUIEKCHH Y
HY>KJIQIOLIEr0Cs B 3TOM CYOBbEKTa, BKIIIOUAIOIUHN BBeIeHHE CYyOBekTy coennHenust @opmysl [-A,

I, II-A wnu II unum ero dpapmaneBTHYECKH TPUEMIIEMON COJH.

TloapoOHOE pACKPBITHE HACTOSIIEr0 H300PeTeHUs

B Hacrosiiem nokyMeHTe NpeioKeHbl COeAMHEeHUs], HarpuMmep coeauHeHus @opmynsl [-A,
I, I-A wnu 11, unu ux papManeBTHYECKH MPHEMJIEMbIE COJIH, KOTOPbIE MPUTOAHBI IS JICYSHUS
HAPKOJICTICHH WJIH KATaIUIEKCUH Y CyOBeKTa.

B HeorpaHnumuBarolmeM acmnekTe 5TH COCAWHEHHs MOTYT MOAYJHMPOBATb pPELENnTOp
opekcnHa-2. B  KOHKPETHOM BapHaHTE OCYIIECTBICHUS HM300pETEHHs  COCOUHEHUS,
NpeJIOKEHHbIE B HACTOSIIIEM IOKYMEHTE, CHUTAIOTCS arOHUCTaMU opekcrHa-2. COOTBETCTBEHHO,
B OJJHOM W3 aCMEKTOB, COCIMHEHMs], MPENCTABJICHHbIC B HACTOSLIEM OKYMEHTE, MOJE3HbI 1S
JIEUEHUsT HAPKOJIETICUH Y CYOBEKTa, TIOCKOJIbKY OHHU AEHCTBYIOT B KAUECTBE arOHMUCTA PELenTopa

OpEKCHHAa-2.

Onpenenenus

Hitke MNPUBCACHBI ONPEACTICHUA PA3JIUYHbIX TCPMHUHOB, HCIIOJB3YEMbIX IJII ONHCAHHA
JTaHHOTO U300peTeHusI. DTU OnpenesieH st J10O0 MO OTAENBHOCTH, JTUOO0 B paMKax Oojiee KPyImHON
IPYIIIBI IPUMEHSIFOTCS] K TEPMHHAM B TOM BHJIE, B KAKOM OHH HUCIIOJIB3YIOTCS B TJAHHOM ONHUCAHUU
1 opMmyIie H300peTeHNs, €I UX 3HaAYeHNE CIIEIMAIbHO He ONPAaHHYEHO.

Ecimu He YKa3aHO HMHOEC, BCC HCIOJBb3YyCMbIC 30C€CHh TEXHUYCCKHUEC W HAYYHBIC TCPMUHBI
OOBIYHO HMEIOT TO € 3HAa4YeHHE, KOTOPOe OOBIYHO MOHMMAETCs CIIELHMAJUCTOM B 00NacTu
TEXHHUKH, K KOTOPOW OTHOCHTCS JaHHOe u300perenue. Kak mpaBuiio, UCHojb3yeMasi 31€Ch
HOMEHKJIaTypa W J1abOpaTOpHble METOAUKU B OOJNACTH KJIETOYHBIX KYJIBTYP, MOJIEKYJISIPHON
I'CHCTHUKH, OpFaHH‘-ICCKOfI XUMHWH U XUMUH NIENITUAOB XOPOIIO U3BECTHBI U O6I:;I"IHO HCIIOJIb3YHOTCHA
B IaHHOH O0JIacTH.

Hcnosib3yeMbie 311€Ch apTUKIIN «a» U «any» OTHOCSITCS K OJHOMY WK OoJjiee 4eM OIHOMY
(T.e., MO MeHbIIEH Mepe OIHOMY) rpaMMaTHYECKOMY OOBEKTY apTukisi. Hampumep, «3nemeHT»
O3HAa4YaeT OIWH JJIEMEHT WK Oojiee OXHOrO 3yemeHTa. Kpome TOro, MCMob30BaHHE TEPMHHA
«BKJIFOUAIOIIMNY, a Takke APYrux ero (opM, TakuxX Kak «BKJIIOUATHY, «BKIIOYAET» U
((BK.]'II'OLIGHHBII\/'I», HE ABJIICTCA OrpaHUYIHUBAOIIUM.

Hcnonp3yemelii 37€Ch TEPMUH «OKOJIO» OyIE€T MOHSTEH CIEeLHUAINCTaM B TaHHOW 00nacTH

TEXHUKHU U 6y11er B HeKOTOpOﬁ CTCIICHU BAPbUPOBATHCS B 3aBUCUMOCTHU OT KOHTEKCTA, B KOTOPOM
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OH UCTIOJB3yeTCs. MICromp3yeMblii B HACTOSIIIEM JOKYMEHTE TEPMUH OKOJIO» MPUMEHUTENBHO K
U3MepsIeMON BENWYMHE, TAaKOW Kak KOJWYECTBO, IPOAODKUTENBHOCTD BPEMEHM U T.IL,
oxBatbiBaeT uHTepBai +20% unu £10%, Brmouas £5%, £1%, u +0,1% oT yka3aHHOTO 3Ha4YEHUs,
MIOCKOJIBKY TaKH€ OTKJIOHEHHS] CBOMCTBEHHBI PACKPBITBIM 371ECh CIIOCO0AM.

Hcnone3yembiit 3aece TepMuH «ECso» OTHOCHUTCST K KOHLEHTPALMU COEIUHEHUS,
HeoOxomumon ans  pocTiwkeHust 3ddekra, cocramstomero 50% OT  MaKCHMalIbHOTO
HaOmroaeMoro ¢ g ekra CoeTUuHEHus.

Hcnonp3yemsblii 31€Ch TEPMUH «AarOHUCT» OTHOCHUTCS K COEIMHEHHIO, KOTOpOe MpH
KOHTAaKTe€ C UHTEPECyrIleldl MHIICHbIO (HAampuMep, peLenTopoM OpPEKCHUHA-2) BbI3bIBAET
YBEJIMYCHUE 3HAUEHHs] ONPEAESICHHONH aKTMBHOCTU WM (PYHKIMH MHUIIEHH [0 CPABHEHHIO CO
3HAYEHUEM aKTHBHOCTH WX PYHKLNH, HAOOJaeMOH B OTCYTCTBUE ArOHUCTA.

TepMHH «JI€UUTBY, «JICUSHHBIN» WIH «JICYSHHE)» BKIIOYAET OCablieHne Uitk oberdyeHre
10 MEHBIIEH Mepe OJHOrO CHMITTOMA, CBSI3aHHOTO WJIM BBI3BAHHOT'O COCTOSTHHEM, HAPYLICHHEM
WK 3a00JIeBaHUEM, KOTOpOe JIeUnTCsl. B HEKOTOpPBIX BapHaHTaX OCYIIECTBJICHUs M300pETEHUs
JIeYeHWE TIPU COCTOSIHUSX, CBS3aHHBIX C HAPKOJENCHEeH WM KaTaluleKCHel, BKIIIOYaeT
NPUBEACHNE B KOHTAKT C PELENTOPOM OpEeKCHHA-2 3(PPEeKTUBHOrO KOJINYECTBA COSAMHEHHsS IO
M300pETEHHIO.

Hcnonp3yeMelii 31€Ch TEPMUH (IPENOTBPAINATHY WM «IPOPUIAKTHKA» O3HAYaeT
OTCYTCTBHE Pa3BHTHSl PAacCTPOHCTBa WMJU 3a00NieBaHMsA, €CIM OHO He HaOJI0NaJoCh, WU
OTCYTCTBHE JaJbHENIIEro pa3BUTHS PacCTPONCTBAa WM 3a00JIeBaHMsA, €CIM PACCTPONCTBO WU
3aboseBaHMe yKe pa3BIIINCh. Takke paccMaTpUBAETCsl CIIOCOOHOCTh MHAMBHIA MPEIOTBPAILATh
HEKOTOpbIE I BCE CUMIITOMBI, CBSI3aHHBIE C PACCTPOHCTBOM MIIH 3a00JI€BAHUEM.

Hcnosnp3yeMblii 31€Ch TEPMUH ITALUEHTY», KMHAUBUIYYM» WIH «CYOBEKT» OTHOCHUTCS K
YeJOBEKY WM MJICKOMUTAOMEMY, OTJIUYHOMY OT denoBeka. OTIHYHbIE OT 4YeJIOBEKa
MJIEKOTIMTAOLIHME BKJIFOYAIOT, HAIPUMED, JOMAIIHUN CKOT M JOMALITHUX KMBOTHBIX, OTHOCSILITUX CST
K TAKUM MJIEKOIIMTAFOLINM, KaK OBLbI, OBIKH, CBUHBH, COOAKH, KOIIKH 1 MbIIIH. [IpearnouTuTensHo
MALKEHT, CYOBEKT WIM UHIAUBUAYYM MPEACTABISIET COOON YeIoBeKa.

Hcnonp3yemble 371€Ch TEPMHHBI «3(P(PEKTHBHOE KOJIUUECTBOY», «(papMareBTHIECKH
3¢ peKTUBHOE KOJMYECTBO» M «TEPaneBTUYEeCKH 3(P(EKTHBHOE KOIMYECTBO» OTHOCITCA K
HETOKCHYHOMY, HO JIOCTATOYHOMY KOJIMYECTBY CpPEICTBA Ui OOECIIEYEHHUsS HKEeaeMOro
Oouonornueckoro sdpdexra. ItUM 3PPEeKTOM MOXKET OBITh YMEHBIIEHHE MM OOJerdeHne
NPU3HAKOB, CHMIITOMOB WJIM TNPUYMH OOJE3HH WIM JI00Oe ApPYyroe elaemMoe H3MEHEHHE
Ouonornueckoii cucremsl. Ilopxonsinee TepaneBTHYECKOE KOJIMYECTBO B KAXKIIOM OTAEIBHOM
cllydae MOXKET ObITh ONPEAENICHO CIEeLUANNCTOM B IaHHOW 00JACTH C MOMOIIBIO CTAHIAPTHBIX

SKCIIEPUMEHTOB.
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Hcnonp3yemelii  31ech TepMUH «(hapMaLeBTUYECKH TPHEMJIEMbII» OTHOCHTCS K
Marepuaiy, TaKOMy KaK HOCUTENb MJIU pa30aBUTENb, KOTOPBIN HE BIHSET Ha OHOJIOTHYECKYIO
AKTUBHOCTb WJIM CBOWCTBA COEIMHEHUS U SIBJISIETCS OTHOCUTEJIbHO HETOKCUYHBIM, T.€. MaTepual
MOXXHO BBOJIUTH MHAMBHIYYMY, HE BbI3bIBas HEXKeJaTeJbHbIX Ouojorndeckux s¢dexros mmum
OTACHOTO B3aUMOJEHCTBUS C JIFOOBIM U3 KOMIIOHEHTOB KOMIIO3UIIMH, B KOTOPOH OH CONEPIKHUTCSL.

Hcnone3yeMelii 371eCh TEPMUH «(papMaLEeBTHIECKU INpHEMJIEMasi COJb» OTHOCUTCS K
IPOU3BOJIHBIM PACKPBITBIX COEJUHEHHH, B KOTOPBIX HUCXOAHOE COEANHEHHEe MOAU(UIIPOBAHO
NyTeM TMPEBPALICHUS] CYIIECTBYIOIIEH KHCIOTHOW WM OCHOBHOH rpymmbl B (OPMY €€ COJIH.
IMpumepsl (apMaleBTUYECKH TPUEMIIEMBIX COJIEH BKJFOYAIOT, HO HE OTrPaHUYHBAIOTCS
CIENYIOIUMU: COJTU MUHEPAJIbHBIX WJIM OPraHMYECKHUX KUCJIOT OCHOBHBIX OCTaTKOB, TAKHX Kak
aAMHHBI, ILIEJIOYHbIE WM OPraHMYECKHE COJIM KUCIIOTHBIX OCTATKOB, TAKHX KaK KapOOHOBBIE
KUCJIOTBI, M aHAJIOTUYHbIe. PapMaieBTUYECKH MTPUEMIIEMbIE COJIH TI0 HACTOSIIIEMY H300PETEHHUIO
BKJIFOUAIOT OOBIYHBIE HETOKCHYHBIE COJM HCXOIHOTO COCOUHEHHs, OOpa3OBaHHbIE, HATIPUMEP,
HETOKCUYHBIMM HEOPraHUYECKMMH WJIM OpraHu4ecKuMHu KucjoTamu. PapmaieBTHUYECKU
NpUEMIIEMbIE COJIM N0 HACTOSIIEMY H300PETEHUI0 MOTYT OBITh CHHTE3UPOBAHBI U3 HCXOMHOTO
COEMHEHUs], KOTOPOE CONEP’KUT OCHOBHYIO WJIM KHCJIOTHYIO IPYIMITy, OOBIMHBIMH XUMHYECKUMHU
cnocobamu. Kak mpaBmiio, Takue cOlM MOTYT OBITh NOJYYEHbI PEAKIHEN STHUX COEAUHEHHWH B
¢dopme CBOOOAHOW KHCIOTHI WJIM OCHOBAaHHS CO CTEXHOMETPHUYECKUM  KOJHYECTBOM
COOTBETCTBYIOLIEIO OCHOBAHUsI WJIM KMCJIOTHI B BOJIE WIM B OPTaHUYECKOM PACTBOPUTENIE, U B
UX CMECH; KaK IMpaBHJIO, MPEANOYTHTENbHbI HEBOIHBIE Cpedbl, Takue Kak 3(up, STUIALETaT,
3TAHOJI, M3OIPONAHON MU aueToHUTpul. CroBocodeTaHne «(papMaleBTHUECKU NpUeMIIeMast
COJIb» HE OrpaHM4YMBaeTCst MOHO- min conbio 1:1. Hanmpumep, «papmareBruiyecku npuemiemast
COJIbY TaK)K€ BKIIFOYAeT OHMC-CONM, Takue Kak Ouc-ruapoxiopun. [lepeunn moaxomsmux conei
MoxHO Halitm B Remington's Pharmaceutical Sciences, 17-e u3n., Mack Publishing Company,
Easton, Pa., 1985, p. 1418 uJournal of Pharmaceutical Science, 66, 2 (1977), ka)xblif H3 KOTOPBIX
MOJTHOCTBIO BKJIFOUEH B HACTOSLINI TOKYMEHT ITOCPEACTBOM CCHUIKH.

Hcnonp3yeMelii 31eCh TEPMUH KOMIO3ULUSY WIH «(apManeBTU4IeCKass KOMIO3HLIUS
OTHOCUTCSI K CMeCH [0 MeEHblIeil Mepe OJHOrO COEAMHEHMs, NPUMEHHUMOr0 B paMKax
u3o0pereHyst, ¢ GpapMarieBTHYECKH NMPUEMJIEMBIM HOcHTeleM. PapManeBTHIeckast KOMIIO3HLINS
oOyeruaer BBENEHHE COEIMHEHHs MALMEHTy MM CyObekTy. B maHHOW oOnmacTu TeXHUKH
CYIIECTBYET MHOXECTBO CIIOCOOOB BBEINEHHs COENWHEHMs, BKJIIOYas, HO HE OrPaHHUYMBASChH
BHYTPUBEHHBIM, TI€POPAIBHBIM, a3pO30JIbHBIM, MapEeHTEPAIbHBIM, O(TAIbMOIIOTHIECKUM,
WHTJISIUOHHBIM U MECTHBIM BBEJICHUEM.

Hcnonp3yemelii 31ech TEPMUH «(HapMaLeBTHUECKH MPUEMIIEMbIH HOCHTENb» O3HA4yaeT

(I)apMaI_IeBTI/ILIeCKI/I HpPIeMJIeMbIﬁ MaTepHraj, KOMIIO3ULNIKO UJINU HOCUTEIIb, TaKOM KaK )KI/I)IKI/Iﬁ W1
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TBEPAbI HAMOJHUTENb, CTAOMIN3ATOP, AMCIEPTUPYIOIUI areHT, CYCHeHIUPYIOIIUN areHr,
pa30aBUTENb, BCIIOMOTATENbHOE BELIECTBO, 3aIryCTUTEIb, PACTBOPUTEIb WM HHKAIICYJIUPYIOMUN
Marepuall, BOBJEUEHHBIN B MEPEHOC WM TPAHCIOPT COEAMHEHHs, HCIOJIb3yeMOro B paMKax
n300peTeHys], BHYTPU MaLMEHTa WIN MALHEeHTY, TaK YTO OHO MOJKET BBINOJIHATH (PYHKIUIO, AJIs
KOTOpOH OHO mpenHasHadyeHO. OOBYHO Takue  KOHCTPYKLMHM  TEPEHOCSATCS WM
TPAHCIIOPTUPYIOTCS U3 OJHOTO OpraHa WX YacTH Teja B IPYroi opraH WM 4acTh Tena. Kaxabii
HOCHUTEINIb JIOJDKEH OBITh «IPUEMJIEMBIM» B TOM CMbBICJIE, YTO OH COBMECTUM C IPYTHMH
UHTPEUCHTAMHU KOMITO3UIINH, BKIIFOYAsi COSIUHEHNE N0 N300PETeHUIO, U HE JOJDKEH MPUYHHATD
Bpen mauueHTy. HekoTopsle mpruMephl MAaTePHAIOB, KOTOPBIE MOTYT CIYKHTh (hapMaLeBTHUECKU
NpUeMJIEMBIMU HOCHUTEJSIMH, BKJIOYAIOT: caxapa, Takhe KakK JIaKTo3a, IJII0K03a U Ccaxaposa,
KpaxMaJibl, TaKu€ KaK KYKYPY3HbIH Kpaxmal W KapTOQeNbHBIH KpaxMal, LEJUT0JIo3y U ee
NPOM3BOJHBIE, TaKWe KaK HATPUHKApPOOKCHMETHIILEIUTION03a, JTHILEIUTI0N03a M aleTaT
LIEJUTFOJIO3BI; TTOPOIIKOOOPA3HBbIA TparakaHT;, COJION, JKENATHH, TajbK, BCIOMOTaTeJbHbIE
BEIIECTBA, TAKHE KaK Macjlo Kakao M BOCK JUJIs CYIIIO3UTOPHEB; Macja, TaKHe KaK apaxucoBOE
MacJio, XJIOIKOBOE Macio, caIopoBOe MACIO, KyH)KYTHOE Maciio, OJINBKOBOE MAcio, KYKypy3HOe
MAaclio ¥ COeBO€ MacJo; IIMKOJIH, TAKUE KaK MPOIUJIEHIJIMKOb, MTOJHUOJbI, TAKUE KaK IIIHLEPUH,
COpOUT, MAHHUT U TOJMATHIIEHTJIMKOJIb;, CIOXKHBIE 3(PUPBI, TaKUe KaK STUIOJIEAT U STHUIAYPaT;
arap; OydepHble areHThl, TaKie KaK THAPOKCU MarHusi ¥ THAPOKCU/T ATFOMUHUS, TOBEPXHOCTHO-
AKTUBHBbIE BEILECTBA, AJBIMHOBYH) KHUCJIOTY, AMUPOreHHYH BONYy, M30TOHHUYECKHH pPacTBOD;
pactBop Punrepa; sTunoBelii cniupt; GochaTHble OydepHble pacTBOPBI, U IPyrue HETOKCHUYHBIE
COBMECTHMBIE BEIECTBA, UCIOIb3yeMble B (papMaLeBTHIECKUX KOMITO3ULIUSX.

Hcnonp3yemelii 371eCh TEPMUH «(hapMaleBTHYECKH IPHEMIIEMbIHI HOCHUTENbY» TaKXKe
BKJIFOYAET JIFOOble M BCE TOKPBITHS, aHTHOAKTEpUATIbHbIE W MPOTHUBOIPHOKOBBIE CPEACTBA,
CpenCTBa, 3aMeJIIOLINEe BCAacblBAHHWE, U IPOYHE BEINeCTBA, KOTOpPblE COBMECTHMBI C
AKTUBHOCTBIO COEMHEHHs TI0 M300PETEHHIO U SIBJIIOTCS (DPU3UOJIOTHUECKH MPUEMIIEMBIMU IS
NMalMeHTa. B KOMIO3WIIMU TakKe MOTYT OBITh BKJIIOUEHBI JONOJHHUTEIbHbIE AKTHBHBIE
coequHeHus. «DPapMaleBTUYECKH NpUEMJIEMbIHi HOCUTEIb» MOKET JOIMOJHUTENbHO BKIKOYATh
(apMarieBTHYECKH MTPHEMIIEMYIO COJIb COENMHEHHUS 110 U300peTeHUI0. Jpyrie JOnOJHHUTENbHbIE
UHTPEANEHTBl, KOTOpPbIE MOTYT OBIThb BKIOYEHBl B (hapMaleBTUYECKHE KOMITO3HUIIHY,
UCTIONIb3yE€MbIe TIPU MPAKTHYECKOM OCYIIECTBICHUH N300PETEHHsI, NU3BECTHBI B JAHHOMW 00JIaCTH U
ornucaHbl, HanpuMep, B Remington's Pharmaceutical Sciences (Genaro, Ed., Mack Publishing Co.,
1985, Easton, PA), kOTOpBI BKJIFOYEH B HACTOSIIIIEE OMMMCAHUE MTOCPEICTBOM CCHUTKH.

Hcnonb3yemslii 31€Ch TEPMHIH «AJIKUID» caM 1O cede MK KaK 9acThb IPYroro 3aMeCTHTEII
O3HAuaeT, €ClIM HE YKAa3aHO MWHOe, YIJeBOJAOPOJ C INPsSMOMl MM Pa3BETBIEHHON LEMbIO,

CoZiepKallui  yKa3aHHOE 4HUCIO aToMoB yriepona (Hampumep, Ci. alKui O3HA4YAET aJIKuI,
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CoZleprKaluii OT OAHOrO A0 IIECTH aTOMOB YIJIEPOa), U BKIIKOYAET MpsIMble M Pa3BETBJIEHHbBIE
nenu. [IpuMeps! BKIFOYAIOT METWJI, 3TWJI, PO, U3OMPOII, OyTHiI, U300yTWII, mpem-0yTui,
neHTus, HeoneHTun u rexcun. [lpyrue mpumepnl C1-Ce-alKuUiaoB BKIIOYAKOT 3THI, METHI,
HU30IIPOIUJI, I/1306yTI/IJ'I, H-TII€HTUJI U H-TCKCHJI.

Hcnosb3yemblii 31€Ch TEPMUH «Tajioy» WK «TajIoreH» caMm Mo cede MITH KaK YacTh IPYyroro
3aMeCTUTENsI O3HA4YaeT, eCIM He yKa3aHo HuHoe, artoM (ropa, xsmopa, Opoma wimm ioxa,
NPEANOYTUTEHLHO GTOp, XJI0p Win Opom, Oolee peanouTHTEIHbHO, PTOp MK XJI0p.

HCHO.HI:SyeMbIﬁ 3A0€Ch TEPMUH ((321Me]l[eHHbII\/'I» O3Ha4acT, UYTO y aTOMa UWJIH I'PyIIIbl aTOMOB

BOZIOPOJ 3aMEHEH IPYTOi IPYIION, MPUCOEANHEHHON B KAUECTBE 3aMECTUTEJIS.

Coeodunenusa no uzobpemenuio

COOTBGTCTBCHHO, B Ha4YaJIbHOM AacCIICKTE€ HaCTOALICE I/1306peTeHI/Ie OTHOCUTCA K

COEAMHEHUIO, MpeACTaBIeHHOMY dopMmytoii I-A, nim ero gpapmManeBTHIeCKH MPUEMIIEMO COJTH:

@)
~_/
/S§o
HN
R AT s —_ )n
| )p-'\ A v/T - o) N
\
Treaia- - W—X R11
Y— RN

rae:

KOJIBIIO A BBIOPAHO W3 TPYMIIbI, COCTOsAIeN u3 (heHWUIa, TUPHUANHIIA, MTHPUIA3UHIIIA,
NUPUMHUMHIIIA, THPA3UHUJIA U TPUAZUHUJIA,

n paBHo 1, 2 unu 3;

T npencrasnsier coboii CR1R» wu O,

W npencrasnsiet coboit CR4Rs mmu O,

U npencrasisier codoit CReR 7,

X npencrasisier codoit CRgRo:

V npencrassier codoit CR3 wmm N;

Y npencrasisier codoit NRio, O win oTcyTCTBYET;

Z npencragjsiet coboit (CR12R13)m;

R mpencrasnser coOoli rajoreH win AeUTepui; u

ppasno 0, 1, 2, 3 unu 4,

U TIPYU 3TOM:
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m paBHO 1, 2, 3 unu 4,

kaxnelid u3 R1, Rz, R4 1 Rs He3aBucumo BbIOpaH u3 rpynmsl, cocrosmeii u3 H, ranorena u
NEenuTepus,

iy, anpTepHaTuBHO, R2 u Rs Bmecre ¢ aromamu yriepoja, K KOTOPBIM OHHU
NPHUCOETUHEHBI, 00Pa3yIOT MPOCTYIO CBSI3b,

R3 BeIOpan u3 rpymmel, cocrosimier u3 H, pefirepus, rasoreHa, rupOKCHIIA U LIHAHO;

wiy, anpTepHatuBHO, R3 m R; BMecre ¢ aromamu yriaepoga, K KOTOPbIM OHH
npucoenuHenbl, 00pa3yroT Cs -Cs LIUKJIOATKHIIT,

wiy, anpTepHaTuBHO, R3; m R4 BMecTe ¢ aromamu yriepoma, K KOTOPBIM OHHU
npucoenuHenbl, 00pa3yroT Cs -Cs LIUKJIOAIKIT,

kaxneiii U3 Re, R7, Rs, Ro u Ri1 HezaBucumo BbIOpaH u3 rpymmel, cocrosimeii n3 H,
rajlore’a u genuTepus,

R0 BeIOpan u3 rpynmsl, cocrosimeii n3 H, nezamermennoro C1-Cs ankuna u C1-Cs ankuna,
3aMeLEHHOr0 OAHUM UJIM HECKOJIbKUMHU aTOMaMH rajioreHa; u

kaxabpii u3 Rz m Ri3 HesaBucumo BeIOpaH w3 rpymmbl, coctosmeidl u3 H, ranorena,
neiitepusi, HezamemeHHoro Ci-C3 ankunma u Ci-C; ankuiaa, 3aMEIIEHHOTO OJHUM WU
HECKOJIbLKUMH aTOMaMH rajloreHa.

B onmHOM BapuaHTe OCYIIECTBIEHHS H300pETEHHs B HACTOSINEM JIOKYMEHTE
npencTasieHbl coequHeHuss Popmynbl I-A, umeromue crTpyktypy Popmynel I, umm ux

(dapManeBTUYECKU IPUEMJIEMbIE COJIH:

~_/
/S%o
HN

R). .. _ )
()p?'\A‘: v/TU 0 N n
I‘ \

W—X Ry,

Yz ° 0

rae:

KONBIIO A BBIOpAHO W3 TPYIMbI, COCTOsMIEH M3 (eHuna, MUPUIHHIIA, THPUIa3HHUIA,
NUPUMUIUHIIIA, TMPA3UHUJIA U TPHA3HHUJIA,

n pasHo 1, 2 unu 3,

T npencrasinsier coboit CR1R, wu O;

W npencrasnser codoit CR4Rs nmm O,
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U npencrasisier codoit CReR7:

X npencrasisier codoit CRgRo.

V npencrasnsier codoit CR3 wmm N;

Y npencrasnsier coboit NR1o, O unu orcyTCTBYyeET;

Z npencrasisier co6oit (CR12R13)m;

R mpencrasnsier co0oli rajioreH win AeUTepui; 1

ppasuo O, 1, 2, 3 unu 4,

U TIPH 3TOM:

m paBHO 1, 2, 3 unu 4,

kaxnelid m3 Ri, Rz, R4 1 Rs He3aBrcumo BbIOpaH U3 rpynmsl, cocrosmeii u3 H, ranorena u
nenTepus,

WM, anbTepHaTuBHO, R> M Rs BMecre ¢ aromamm yriepoma, K KOTOPbIM OHH
NPUCOCIMHEHBI, 00Pa3yIOT MPOCTYIO CBSI3b;

R3 BbIOpan u3 rpynmel, cocrosiueii n3 H, nelitepus, ranoreHa, riApOKCHIIA U [IUAHO;

WM, anbTepHaTuBHO, R3 m Ri BMecre ¢ aromamm yriepoma, K KOTOPbIM OHH
npucoenuHeHbl, 006pa3yroT C3-Cs HUKITOAIKILT,

Wy, anbrepHaTuBHO, R3 m R4 BMecre ¢ aromamm yriepoma, K KOTOPbIM OHHU
npucoenuHeHbl, 06pa3yroT C3-Cs HUKITOAIKILT,

kaxnelii u3 Re, R7, Rs, Ro u Ri1 HezaBucumo BbIOpaH u3 rpymmel, cocrosimeii u3 H,
rajloreHa u AenuTepus,

Rio BeIOpaH u3 rpymmel, cocrosimied u3 H, nesamermennoro C1-Cs ankxuna u C1-Cs ankuna,
3aMEIIEHHOr0 OTHUM MJIM HECKOJbKUMHU aTOMaMH rajloreHa; u

kaxabidi U3 Ri2 u Ri3 He3aBucumo BbIOpaH M3 rpymmbl, coctosmiedi u3 H, rajgorena,
nenitepusi, HezamemeHHoro Ci-Cs3 ankunma u Ci-C3 ankuiaa, 3aMEIIEHHOTO OIHUM WU
HECKOJIBKUMH aTOMaMH TaJIOTeHa.

B oxnom u3 Bapuantos @opmyel (I) n pasao 1. B npyrom Bapuante @opmyisi (I) n paBHO
2. B eme ogaom Bapuante @opmyis (I) n paBHO 3.

B npyrom Bapmante Popmyiner (I) kombuo A mpencrasnsier codoit dpennn. B npyrom
Bapuante @opmynsl (I) komblio A mpencrasisier coOoi mUpuUAWHIIL. B apyrom BapuaHTe
@opmynel (I) konpo A mpexncrasisier cobol nupunasuHui. B npyrom Bapuanre ®@opmyisr (1)
KONBIO A mpenctaBisieT coboil mupumuannamil. B npyrom Bapuante @opmyinsl (I) xompo A
npexacrasisier coboit nupasuana. B npyrom Bapmanre @opmynsel (I) komblo A mpencrasiser
CO0O# TPUA3UHILIL.

B npyrom Bapuante ®@opmyinsl (I) Y npencrasnser coboit NRio. B npyrom BapuanTe

®opmyasl (I) Y npeacrasnsier coboit O. B eme onnom Bapuante @opmyist (I) Y orcyrcTeyer. B
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apyrom Bapuante @opmysl (I) konbpuo A mpencrasisier co0oii ¢peHm, a Y npeacrasisieT coooi
NRio. B eme omHom Bapmante @opmynbl (I) xonbuo A mpexacrasisier coboit dernmn, a Y
npexncrasisiet coboii O. B npyrom Bapuante @opmyisl (I) konbLio A npeacrasisieT co0oit penu,
a Y orcyrctByer. B eme omHom Bapuante Popmynsl (I) xosnbio A mpencraBisier coOoi
nupuauHuI, a Y npeacrasisier coboit NRio. B eme onqHom Bapuante @opmysbl (I) kombio A
npencTasisier coOoi nupuauHu, a Y npencrasisiet coboit O. B npyrom Bapuante @opmyist (1)
KOJIBLIO A mipeacTaBiisieT coOoi mupuauHui, a Y oTcyTcTByeT. B npyrom Bapuante ®@opmyiisi (1)
KOJIbLIO A TIpenCcTaBiisieT coOoM mupuaasuHmwi, a Y npencrapiser coboii NRio. B eme omHom
Bapuante @opmyiel (I) koapo A npeacrasisier co00i MUPUIA3UHWIL, a Y MPEACTaBisieT coOoi
O. B npyrom Bapuante @Dopmynbsl (I) komapio A mpeacraBiseT coOOd mupumasuHuWi, a Y
orcytcTByeT. B npyrom BapuanTe @opmyisl (I) konbLo A npeacrasiseT coO0H MUPUMUIHMHIIN, &
Y mpencrasisier coboit NRio. B eme onnom Bapuante @opmyisl (I) kobpo A mpeacTaBiiser
coboii mupumuanHm, a Y npexacrasisier codoit O. B npyrom Bapuante @opmyisl (I) koo A
npexacrasisier coboil mupuMuUaMHWI, a Y OTcyTcTByeT. B eme ogHoM Bapmante @opmyisl (I)
KOJIBLIO A TipencTassier coOo nmupa3suHu, a Y mpencrasisier codoit NR1o. B mpyrom BapuaHnTe
@opmyner (I) konpo A mpeacrasisier coOol mupasuHwI, a Y mnpexacrtasisier coboirr O. B eme
onHoM Bapuanre @opmys (I) koo A mpencrasisier co0OM MUpa3suHWI, a Y OTCYTCTByeT. B
apyrom Bapuante @opmyisl (I) konbLo A mpezncrasisier cOOON TpUasWHWI, a Y MPEACTaBIAET
coboit NRo. B emme ogaom Bapuanre @opmyisl (I) konbiio A npexncrapisieT coOOOM TPUASHHIIL, &
Y mpexacrasisier coboit O. B npyrom Bapuante @opmyinsl (I) xonbo A mpencrasnsier coboi
TpUA3UHWI, & Y OTCYTCTBYET.

B npyrom Bapuante @opmyisl (I) T nmpencrasiser codoii CR1R2. B eme onnom BapuanTe
®opwmysl (I) T npencrasnser codoit O. B npyrom Bapuante @opmyiisl (I) W npeacrapinsieT codoit
CR4Rs. B npyrom Bapuante @opmyisl (I) W npencrasnsier cobori O. B eme onHoMm BapuaHTte
®opmyiel (I) T mpencrasnsier coboit CR1R» 1 W npencrasisier coboit CR4Rs. B npyrom BapuanTe
@®opwmyner (I) T npencrasisier coboit O, a W npencrasisier coboit CR4Rs. B npyrom Bapuanre
®opmyiel (I) T mpencrasnsier codoit CR1R2 u W npencrasisier codoii O.

B npyrom Bapuanre @opmyuel (I) V npencrasnser codoit CR3. B eme ogHoMm BapuaHTe
@opmynel (I) V mpencrasnser codoit N.

B npyrom Bapuante @opmyisl (I) T npencrasnsier coboii CR1R2 u V npencrasisier codoi
CR3. B eme ognom Bapuante @opmyisl (I) T npencrasnsier coboii O, a V npencrasisier codoit
CR3. B npyrom Bapuanre @opmyisl (I) T npencrasnser coboit CR1R2 u V npencrasnser coboit
N. B npyrom Bapuante @opmyusl (I) T npencrasnser codoit O u V npencrasisier coboii N.

B eme ogHom Bapuante @opmyisl (I) W npeancrasisier codoit CR4Rs u V mpencrasmnsier

coboii CR3. B npyrom Bapuanre @opmyusl (I) W npencrasisier codoit O u V npexacrapinsier coOoit
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CR3. B npyrom Bapuanre @opmysl (I) W npencrasisier coboti CR4Rsu V npencrasnsier codoi
N. B npyrom Bapuanre @opmyunsl (I) W npeacrasisier coboii O u V npencrasnsier codoit N.

B eme ognom Bapuante @opmyisl (I) T npeacrasnser codoit CR1R», W npencrasnsier
coboit CR4Rs u V npencrasnsier coboit CR3. B npyrom Bapuante ®@opmynel (I) T npencrasnser
coboit CR1R2, W mpencrasisier codoit O u V mpencrasiser coboit CR3. B apyrom Bapuanre
®opwmynel (I) T npencrasnsier coboii CR1R2, W npencrasnser cobori CR4Rs u V npencrasnsier
coboit N. B mpyrom Bapuanre @opmyinsl (I) T npencrasisier coboit CR1R2, W npencrapisier
coboii O u V mpencrasinsier coboit N. B npyrom Bapuanre ®@opmyis (I) T npencrasnsier coboit
O, W npencrasnsiet coboit CR4Rsu V npencrasnsier coboii CRs.

B eme ogHom Bapuantre @opmyiiel (I) m paBuo 1. B apyrom Bapuante ®@opmyisl (I) m
pasHo 2. B npyrom Bapuante ®@opmysl (I) m pasHo 3. B npyrom Bapuante @opmyisi (I) m paBHO
4. B npyrom Bapuante @opmyisl (I) m pasHo 1, 2 unu 3. B apyrom Bapuante @opmyisl (I) m
paBuo 2, 3 unu 4. B npyrom Bapmanre @opmyiel (I) m pasHo 1 umm 2. B npyrom Bapuanre
®opmyiet (I) m paBro 3 wiu 4.

B eme onnom Bapuanre @opmyiel (1) Y nmpencrasisier coboit O, a m pasao 1. B qpyrom
Bapuante @opmynel (I) Y npencrasisier codoit O, a m pasHo 2. B npyrom Bapuante @opmyibl
(D) Y npencrasnsier coboit O, a m pasHo 3. B npyrom Bapuante @opmysl (I) Y mpencrasisier
coboii O, a m pasHo 4. B npyrom Bapuanre @opmyisl (I) Y npencrasnsier codoii O, a m pasHo 1,
2 wnu 3. B gpyrom Bapuante @opmyunsl (I) Y mpencrasnser coboit O, a m pasHo 2, 3 wnu 4. B
apyrom Bapuanre @opmysl (I) Y npencrasisier coboit O, am passo 1 unu 2. B apyrom Bapuanre
@opmyinsl (I) Y npeacrasnsier coboit O, a m paBHO 3 wiu 4.

B eme ogHoMm Bapuante @opmyisl (I) Y orcyrcryer, u m pasHo 1. B npyrom Bapuante
@®opmyiel (I) Y orcyreTByer, u m paBHO 2. B npyrom Bapuante @opmyist (I) Y orcyTcTByeT, U
m pasHo 3. B npyrom Bapuanre @opmyisl (I) Y orcyrcrByer, u m paBHO 4. B npyrom Bapuanre
@®opmyner (I) Y orcyrcTByer, m m paBHo 1, 2 wnu 3. B apyrom Bapuante @opmynst (I) Y
OTCYTCTBYET, U m paBHO 2, 3 win 4. B npyrom Bapuante @opmyisl (I) Y orcyTcTBYeT, 1 m paBHO
1 unm 2. B npyrom Bapuante @opmyisl (I) Y orcyTcTByer, U m paBHO 3 uin 4.

B eme ogrom Bapuante @opmyisi (I) Y npencrasisier coboii NRio a m pasro 1. B npyrom
Bapuante @opmyisl (I) Y mpencrasisier coboit NR 1o, u m paBHO 2. B npyrom BapuanTe @opmyJibl
(D Y mpencrasisier codoit NRio 1 m paBno 3. B npyrom Bapuanre @opmyiei (I) Y npencrapnsier
coboit NR 1o, u m paBuo 4. B npyrom Bapuante @opmyisl (I) Y npencrasnsier coboii NRio a m
pasHo 1, 2 unm 3. B npyrom Bapuante @opmysl (1), Y npencrasmsier coboit NRio, 1 m paBHO 2,
3 wmn 4. B npyrom Bapuante @opmyisl (I) Y npencrasisier coboit NR1io, u m passo 1 wnu 2. B

npyrom Bapuante @opmyisl (I) Y npencrasnser coboii NRio, 1 m paBHo 3 nnu 4.
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B eme onnom Bapuante @opmyiel (I) konbo A mpencrasisier codoit penun, a n pasao 1.
B npyrom BapuanTe @opmyisl (1) konbrio A npencrasinser codoit pennn, a n pasHo 2. B npyrom
Bapuante @opmyisl (I) koo A nmpencrasisier codoil pernn u n pasHo 3. B apyrom Bapuanre
®opmynel (I) konpo A mpeacraisier coOol mupuauHWI, a n pasHo 1. B apyrom Bapuante
®opmynel (I) koabpo A mpeacTasisier cOOOH mupuauHWI, a n paBHO 2. B apyrom BapuaHTe
@®opmyner (I) koabpo A mpeactaisier coOOH mupuauHWI, a n paBHO 3. B apyrom BapuaHTe
®opmyabl (I) koo A mpencraisier coOON MUPUOA3MHUI, a n paBHO 1. B mpyrom BapuaHTe
@®opmynel (I) konbLo A mpenctasisier coOoi MUPUAA3ZUHIIL, a N paBHO 2. B npyrom Bapuanre
@®opmyner (I), kompro A mpencrasisieT coO0i MUPUOA3UHILUL U N paBHO 3. B apyrom BapuaHTe
@opmynel (I) koabo A mpencraBisier cOOOH MMPUMHUIMHII, a n paBHO 1. B nmpyrom Bapuanre
®opmye (I) konbp110 A mpencTasiseT coO0i MIPUMHUANHUAT, a n paBHO 2. B BapuanTe @opmyibl
(I) kombLO A mpencTasisieT co00i MUPUMUANHIIL, a n paBHO 3. B npyrom Bapuante ®@opmyisi (1)
KOJIBIIO A TIpeNCTaBysieT co0oi mupasuHm, a n pasHo 1. B npyrom BapuanTe @opmyiisi (I) kosbio
A mpencrasisier coboii mupasuHmI, a n paBHo 2. B npyrom Bapuante @opmyisl (1) kombpmo A
npexacrasisier cobol mupasuHWi, a n paBHo 3. B npyrom Bapmante @opmyiner (I) xombpro A
npencTaBisier coOoi TpuasuHmI, a n paBHo 1. B ppyrom Bapuante ®@opmynsl (I) xompmo A
npenacTaBisier coOoi TpuasuHmI, a n paBHO 2. B npyrom Bapuante ®@opmynsl (I) xompmo A
npesacTaBisieT COOOH TPUA3UHMII, a N PABHO 3.

B eme onnom Bapuante @opmyisl (I) konbiio A npencrasisier codoit ¢peHn, n paBHoO 1,
u Y npencrasisiet coboii NRio. B npyrom Bapuante ®@opmy:isl (I) konbio A mpencrasisier co0oit
¢ennn, n pasHo 2, u Y npencrasisier coboit NR1o. B npyrom Bapuante ®@opmyis (I) konbo A
npencrasisier coOol ¢enwt, n pasHO 3, u Y mpeacrtasisier codoir NRio. B npyrom Bapuanre
®opmyiel (I) konbro A mpexacrasisier coboii Genn, n pasHo 1, u Y npexacrasisier codoit O. B
npyrom Bapuante @Dopmynbl (I) xombuo A mpexacrabnser codoi (eHuna, n paBHo 2, U Y
npenctasisiet codoii O. B npyrom Bapuante @opmyiisl (1), konblio A mpencrasisier codoi heHu,
n paBHo 3, u Y npenacrasisieT codoit O. B npyrom Bapuante @opmyis (1) kKoIb110 A nipeacTaBiseT
coboii ¢ennn, n paBHo 1, a Y orcyrctByer. B npyrom Bapmante @opmyisl (I) xosmbmo A
npexacrasisier coboit ¢enmn, n paBHo 2, a Y orcyrcrByer. B npyrom Bapuante @opmyisl (1)
KOJIBIIO A mpeacTaBiisieT coboit (heHuI, n paBHO 3, a Y OTCYTCTBYET.

B eme onnom Bapuante @opmyisl (I) koo A npencrasisier codoit ¢peHun, n paBHoO 1,
Y mpencrasnsier coboii NRio, 1 m pasHo 1 wiu 2. B apyrom Bapuante @opmyisl (I) konbiio A
npencTasisier coboi ¢enmn, n pasHo 2, Y mpencrasisier coboii NRjo, u m pasuo 1 wiu 2. B
apyrom Bapuante @opmynsl (I) xompo A mpencraBiser coboit ¢enmn, n paBao 3, Y
npexacrasisier codoit NRjo, 1 m pasHo | mnu 2. B npyrom Bapuanre ®@opmyisl (I) konbuo A

npeacTasisieT codoit penmn, n paBHo 1, Y npencrasisier codoit O, u m pasHo 1 unu 2. B npyrom
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Bapuante @opmyiel (I) koo A npencrasisier coboit penm, n paBHo 2, Y npeacTasisieT coOoit
O, u m pasro 1 wu 2. B npyrom Bapuanre @opmynsl (I) konbiio A npencrasisier coOoi GeHm,
n paBro 3, Y npencrasisier coboii O um pasuo 1 wiu 2. B npyrom Bapuante @opmyiisr (1) koibLo
A nipencrasisiet coboit perun, n pasHo 1, Y orcyTcrByer, u m pasHo | wiu 2. B npyrom Bapuanre
@opmysl (I) konb1o A mpencrasisier coOo (eHm, n paBHO 2, Y OTCYTCTBYET, U m paBHO 1 win
2. B npyrom Bapuante @opmynsl (I) konbo A mpencrasisieT coboit ¢enwmn, n paBao 3, Y
oTcyTCcTBYeT, 1 m paBHO 1 wiu 2. B apyrom Bapuanre @opmyibl (I) ko0 A mpeacTaBiiser
coboii ¢penmn, n paBuo 1, Y npencrasmisier coboit NRio, u m pasHo 3 wiu 4. B npyrom Bapuanre
®opwmyisi (1), konblio A mpexncrasisieT coboii penun, n paBHo 2, Y npexacrasisieT codoit NR 1o, u
m passo 3 win 4. B npyrom Bapuante ®@opmyisl (I) konprio A npencrasnsier codoit ¢peHm, n
paBHO 3, Y mpencrasisier coboii NRio, 1 m pasHo 3 wnmu 4. B npyrom Bapuanre ®@opmysl (I)
KOJIBIIO A mpencTaisieT cobol ¢penwm, n paBHo 1, Y npencrasisier codoit O, u m paBHO 3 uim 4.
B npyrom Bapmante @opmynbl (I) kompio A mpexacrasnser coboii ¢enHwnt, n paBHO 2, Y
npenacrasisier codoit O, u m pasHo 3 wim 4. B npyrom Bapuante ocymectsienns @opmyna (1),
KOJIBLIO A mpencTaisieT cobol ¢peHmt, n paBHo 3, Y npencrasisier codoit O, u m paBHO 3 uim 4.
B npyrom Bapmante @opmyinbl (I) kompio A mpexacrasnsier coboii ¢enmn, n paHo 1, Y
OTCYTCTBYET, a m paBHO 3 uiu 4. B apyrom Bapuanre ®@opmyisl (I) konpio A mpencrasiser
coboii genm, n paBHO 2, Y OTCYTCTBYeT, U m paBHO 3 mwiu 4. B npyrom Bapuanre @opmyusl (I)
KOJIBLIO A mpeacTaBisieT coOoit penn, n paBHo 3, Y OTCYTCTBYET, a m paBHO 3 wiu 4.

B ewme ogaom Bapuante @opmyiisl (I) konp1io A npeacTapisier coO0i MUPUANHUI, N PABHO
1, u Y npencrasnsier coboii NRjo. B npyrom Bapuante @opmysisl (I) kombio A npexacrasnsier
coboit mupuauHmWI, n paBHO 2, n Y npencrasisier codoit NR1o. B apyrom Bapuante @opmysi (1)
KOJIBLIO A TIpeAcTaBisieT cOOOH MUPUAMHII,  paBHO 3, 1 Y npeacrasisier coboi NRo. B npyrom
Bapuante @opmyisl (I) koo A npeacTaBiseT cOOON MUPUIUHIIIL, N paBHO 1, U Y mpencraBiser
coboii O. B npyrom Bapuante @opmyusl (I) Koo A npeAcTaBisieT COOOM MUPUIAUHUI, N PABHO
2, u Y npexacrasinsiet coboit O. B npyrom Bapuante @opmyiibl (1) kombiio A npencrasiisier coOoi
MUPUIUHWI, n paBHO 3, U Y mpencrasisier codoit O. B npyrom Bapuante @opmyisr (I) konbio A
npezacTasisieT coOoi mupuauHMWI, 1 paBHO 1, 'Y orcyTcrByeT. B npyrom Bapuanre @opmyisr (1)
KOJIBIIO A mpencTaBisieT coO00i MUPHAUHMWI, N paBHO 2, © Y OTCYTCTBYyeT. B npyrom BapuaHTe
@opmyisi (I) konbo A npeacTapiseT cOOOM MUPUIUHUI, N PaBHO 3, U Y OTCYTCTBYET.

B eme ogroMm Bapuante @opmyiisl (I) konbLo A npencraisier COOOM MUPUAUHILIL, N PABHO
1, Y mpencrasnsier coboit NRio, u m pasao 1 wnu 2. B npyrom Bapuanre @opmyisl (I) komprio A
NPeACTaBIIsIET COOOM MUPUAUHUI, n paBHO 2, Y nipencrasisier codoit NRio, u m pasHo 1 wim 2. B
apyrom Bapuante Popmyiel (I) kompio A mpencramisier coOOW MUPHOWMHWII, n paBHO 3, Y

npexacrasisier codoit NRio, 1 m pasHo 1 wnmm 2. B apyrom Bapuante @opmyisl (I) konbumo A
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npeACTaBsieT co0oi mupuauHWI, n pasHo 1, Y mpexncrasisier codoit O, u m paBuo 1 mimum 2.
npyrom Bapuante ®@opmynsl (I) xompro A mpencraBnser co0OW NMUPHIMHII, N PAaBHO 2,
npexacrasisier codoit O, u m paBHo 1 wnu 2. B npyrom Bapuante @opmyier (I) xomibuo

npeACTaBisieT OO0 MUPUIMHWI, N paBHO 3, Y mpexacrasisier codoit O, u m paBuo 1 munum 2.

< W < W

apyrom Bapuante Popmyibl (I) xompro A mpencraBisier coOOW MUPUAMHMI, N PaBHO 1,
OTCYTCTBYeT, 1 m paBHO 1 wim 2. B npyrom Bapuante @opmyisl (I) konbLo A npexacrasisier
co0ol MupUIUHWI, N paBHO 2, Y OTCYTCTBYeT, U m paBHO 1 wiu 2. B npyrom Bapuante @opmyibt
(I) koo A mpencraisier coOOOM MUPUAMHUIL, N paBHO 3, Y OTCYTCTBYeT, U m paBHO 1 wiu 2. B
apyrom Bapuante @opmynsl (I) xompro A mpencraBiser co0oi mUpUAWHII, n paBHO 1, Y
npexacrasisier codoit NRio, 1 m paBHO 3 wiu 4. B apyrom Bapuante @opmyisl (1), koasuo A
TPeACTaBIIsIET COOOM MUPUAUHUI, n paBHO 2, Y nipencrasisier codoii NRio, u m pasHo 3 wim 4. B
npyrom Bapuante ®@opmynsl (I) xompro A mpencraBiser co0OW MUPUAWMHII, N paBHO 3, Y
npencrasisier codoit NRio, 1 m pasHo 3 wimm 4. B apyrom Bapuante @opmyisl (I) konsmo A
NpeACTaBIIsieT co0oi mupuauHWI, n paBHo 1, Y mpencrasisier codoit O, u m pasuo 3 unu 4. B
npyrom Bapuante ®@opmynsl (I) xompro A mpencraBiser co0OW NMUPHIMHII, N PABHO 2,
npencrasisier coborr O, u m pasHo 3 win 4. B npyrom Bapmante @opmyinsl (I) xombio

npenacTasisier coboi mupuauHWI, n paBHo 3, Y mpencrasiser coboi O, u m paBHO 3 uin 4.

=< o

apyrom Bapuante ®@opmynsl (I) xompro A mpencraBnser co0OW MUPHIMHII, N PaBHO 1,
OTCYTCTBYET, 1 m paBHO 3 wiu 4. B npyrom Bapuante ®@opmynsl (I) konbo A npeacrasiser
co0OM MUPUAUHUI, N PaBHO 2, Y OTCYTCTBYET, U m paBHO 3 uiu 4. B npyrom Bapuante @opmyibt
(I), xompuo A mpencrasisier coOO# MUPUAUHUI, N paBHO 3, Y OTCYTCTBYET, M M PaBHO 3 WIH 4.

B eme onnom Bapuante @opmyibl (I) kosbLo A npencrasniser coOOH MUPUAASHHIII, N
paBHo 1, m Y mpencraBiser coboii NRio. B npyrom Bapmante @opmynst (I) kombrmo A
npexacrasisier coboil mupuaasuHMI, n paBHO 2, m Y mpenctasisier coboii NRiyo. B mpyrom
Bapuante Popmyner (I) kompo A mpeacraBiseT COOOW MHPUAAZUHWI, N paBHO 3, U Y
npencrasisier codboii NRio. B npyrom Bapuante ®@opmyisl (1) koabpo A mpeactaBisieT coOoit
nUpUaasuHWI, n paBHo 1, u Y mpencrasisier codoii O. B npyrom Bapuante @opmyiisl (1) KosbIo
A mpencraBisieT cOOOM MUPUAA3UHWIL, N paBHO 2, U Y npeacrasisieT codoit O. B npyrom BapuanTe
@opmye (I) ko110 A npencrasiseT coO0i MUPUAAZHHMI, N PaBHO 3, 1 Y IpeAcTaBisieT coOoi
O. B npyrom Bapuante @opmyiisl (I) konbiio A mpencrassier coO0H MUPUAA3UHUI, N PABHO 1, U
Y orcyrcrByer. B npyrom Bapuante @opmy:isl (I) konbuo A npencrasisier COOOH MUPUIA3UHIL,
n paBHO 2, u Y orcyrcTByeT. B npyrom Bapmante @opmyisl (I) konbLo A mpencrasisier coOoi
MUPUAA3UHUTL, N PAaBHO 3, U Y OTCYTCTBYET.

B eme onnom Bapuante @opmyisl (I) konbo A mpencrasisier OO0 MUPUTAZUHUIL, N

paBHo 1, Y npencrasisier co6oii NRio, 1 m pasHo 1 unu 2. B npyrom Bapuanre ®@opmyunsl (I)
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KOJIBLIO A MpeCcTaBIsieT COO0M MUpUAa3uHWI, n paBHO 2, Y npexacrasisieT codoit NRio, 1 m paBHO
1 mnm 2. B npyrom Bapuante ®@opmyiiel (I) konp1io A npeacrasiser coO0H MMPUIA3HHIIL, N PABHO
3, Y npencrasinsier codoit NR 1o, 1 m paBno 1 wiu 2. B npyrom Bapuante @opmyisr (I) konbo A
npeAcTaBisier coOoH mupunasuHui, n pasao 1, Y npexacrasnsier codoit O, u m pasao 1 wiu 2. B
apyrom Bapuante Dopmyibl (I) koabpo A mpencrasisier cOOOW MUPHOA3MHWI, n paBHO 2, Y
npencrasisier coboit O, u m pasHo 1 winu 2. B gpyrom Bapuante @opmyns! (I) xompmo A
npeAcTaBIsieT cOO0H mupuaa3uHu, n paBHo 3, Y npexacrapisier codoit O, u m pasHo 1 wiu 2. B
apyrom Bapuante @opmyinbl (I) konbo A mpencraBiseT coOON MUpUOA3UHUI, n paBHO 1, Y
OTCYTCTBYeT, 1 m paBHO 1 mwim 2. B npyrom Bapuante @opmynsl (I) konbo A npexacrasiser
co0ol mupuAasuHWI, n paBHO 2, Y OTCyTCTBYeT, U m paBHO | wmimu 2. B apyrom Bapuanre
@opmyel (I) kombII0 A pencrasisier cOOOH MUPUAAZHHUI, N PaBHO 3, Y OTCYTCTBYET, H M PaBHO
1 wu 2. B npyrom Bapuante @opmyiiel (I) konb1io A npeacrasisieT cOOOH MUPUIA3HHIIL, N PABHO
1, Y npencrasmusier coboii NR 1o, 1 m paBHo 3 mnu 4. B npyrom Bapuante @opmyisr (1), konbro A
NpeACTaBIIsIeT COOOM MUPHUIA3HHIII, n paBHO 2, Y npencrasisieT coboi NRio, u m pasHO 3 uiu 4.
B npyrom Bapuante @opmyisl (I) konbuo A npencrasisier cobol mupumasuHWI, n pasHo 3, Y
npencrasisier codoit NRjo, 1 m pasHo 3 mnu 4. B npyrom Bapuanre ®@opmyisl (I) konbmo A
npeAcTassier codol mupuaasuHui, n pasao 1, Y npexacrasnsier codoit O, u m pasuo 3 wiu 4. B
npyrom Bapuante @opmyinbl (I) konbpo A mpeacrapisieT coOON MUPUOA3UHUI, n paBHO 2, Y
o3Hauaer O, u m paBHo 3 wnu 4. B npyrom Bapuante @opmy:isl (I) konpuo A npeacrasisieT coboi
NUpUAA3UHUIL, n paBHO 3, Y o3Hauaer O, u m paBHO 3 unu 4. B npyrom Bapuante @opmyier (I),
KOJIBIIO A MpeAcTaBisieT coO0M MUpUIasuHUI, n paBHO 1, Y orcyTcTByeT, 1 m paBHO 3 wiu 4. B
apyrom BapuaHte Dopmyibl (I) koabpo A mpencrasisier cOOOW MUPHOA3UHWI, n paBHO 2, Y
OTCYTCTBYET, 1 m paBHO 3 wiu 4. B npyrom Bapuante ®@opmyisl (I) konbo A npexacrasiser
co0Oo¥ MUPUIA3UHIIL, N PaBHO 3, Y OTCYTCTBYET, M M PaBHO 3 wiu 4.

B eme ogrom Bapuante @opmyiel (I) konbpuo A npeacrasisier coO0H MUPUMHUAMHUAI, N
paBHo 1, m Y mpencrasmsier coboii NRio. B npyrom Bapmanre @opmynst (I) kombmo A
npeacTaBisieT co0OW MUPUMUIAMHWI, n paBHO 2, U Y mpencrasisier coboii NRio. B mpyrom
Bapuante @opmynsl (I) xombo A mpencrapisier COOOH NMUPUMHUAMHUI, N paBHO 3, U Y
npenctasisier coboii NRijo. B npyrom Bapuante ®@opmyinsl (1) koabpo A mpeacrapisieT coOoit
MUPUMUIUHIIL, N paBHO 1, u Y npexacrasisieT codoit O. B npyrom Bapuante @opmyisr (I) konbio
A mpencrasisier cob0il MUPUMHUIMHIIL, N paBHO 2, U Y mpexncrasisier coboir O. B nmpyrom
Bapuante @opmyisl (I), xompo A mpencraeyiser coOOW MUPUMUAWHWI, N paBHO 3, U Y
npencrasisier codoit O. B apyrom Bapuante @opmyinbl (I) xompro A mpencrasisier coOoit

NUPUMUAMHII, N paBHO 1, u Y otcyrctByer. B npyrom Bapuante @opmynsl (I) xombmo A
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npeacTaBisieT coO0H MUPUMUAUHMI, N paBHO 2, 1 Y oTcyTcTBYeT. B npyrom BapuanTe @opmyibt
(I) xompuo A mpencrasisier cOOOH MUPUMHUIUHIIL, N PaBHO 3, U Y OTCYTCTBYET.

B eme ognom Bapuante @opmyiel (I) konpuo A npeacrasisier coO0H MUPUMUAMHUI, N
paBHo 1, Y mpencrasnsier coboit NRio, 1 m pasHo 1 umn 2. B npyrom Bapuanre ®@opmyisl (I)
KOJIBIIO A MpencTaBisieT coOOl MUPUMUAMHUI, n paBHO 2, Y mpexctasiseT coboii NRio, u m
pasuo 1 unu 2. B npyrom Bapuante @opmyuisl (I) kosbo A npencrasiseT cOO0H MUPUMUAHHIL,
n paBHoO 3, Y nmpencraBisieT coboit NRio, u m paBHo 1 wiu 2. B npyrom Bapuante @opmyiisl (1)
KOJIBLIO A TIpeAcTaBisieT coO0M MupuMUANHWI, N paBHO 1, Y mpencrasisier codoit O, u m paBHO
1 uyn 2. B npyrom BapuanTte @opmyusl (I) kosb1o A npeacrapisier co00il TUPUMHUIUHILIL, N PABHO
2, Y npencrasnsier codoi O, u m pasHo 1 wiu 2. B apyrom Bapuanre ®@opmyisl (I) kompuo A
TPeACTaBIIsIET COOOI MUPUMUAMHMI, N paBHO 3, Y npexacrasiseT codboi O, u m pasuo 1 win 2. B
npyrom Bapuante @opmyisl (I) konbo A npencraeiser codbol mMUPpUMUAUHII, n paBHO 1, Y
OTCYTCTBYET, 1 m paBHO 1 mim 2. B npyrom Bapuante @opmynel (I) konbo A mpexacrasiser
co0OH MUPUMHIUHII, N paBHO 2, Y OTCyTCTBYeT M m paBHO 1 mim 2. B npyrom BapuaHTe
@opmyasl (I) konbo A mpenctasisieT cOOOW MTUPUMUAMHII, N paBHO 3, Y OTCYTCTBYET, U m
pasHo 1 unn 2. B npyrom Bapuante @opmysl (I) konbio A npencrasiser cOO0H MUPUMUAHHIIL,
n paBHo 1, Y mpencrasinsier co6oit NRio, u m paBHO 3 miu 4. B npyrom BapuaHTe OCyIIeCTBICHUS
®opwmyna (I), koo A mpencrasisier coO0H MUPUMHUIUHIIIL, N paBHO 2, Y MpencTaBisieT coOoi
NRio, 1 m pasao 3 mnu 4. B npyrom Bapuante ®@opmyinsl (I) konbo A npexncrasiser coOoit
MUPUMUIUHIUL, h paBHO 3, Y npexncrasisier codoit NRio, u m pasHo 3 unu 4. B npyrom Bapuante
@opmysl (I) konbLo A mpeacTasnsier cOOOH MUPUMUAMHIIL, h paBHO 1, Y mpencrasnser coOoi
O, u m pasuo 3 wim 4. B npyrom Bapuante @opmyinel (I) xomprio A mpencrasisier coboit
NUPUMHIUHIIL, n paBHO 2, Y o3HavaeT O, u m paBHo 3 i 4. B npyrom Bapuante @opmyisi (I)
KOJIBLIO A O3HauaeT MUPUMUIAUHII, n paBHO 3, Y o3Hauaer O, u m pasHO 3 wiu 4. B npyrom
Bapuante Dopmynsl (I), komapo A mnpencrapisieT coOoOl mupuMuaMHWI, n paBHo 1, Y
OTCYTCTBYET, U m paBHO 3 wiu 4. B npyrom Bapuanre @opmynbel (1) kospio A mpencraBisieT
co0ol mUpUMHIUHMWI, N paBHO 2, Y OTCYTCTBYeT, U m paBHO 3 win 4. B npyrom BapuaHTe
@opmyasl (I) konbo A mpencTaBisieT COOOW MUPUMUIAUHII, N paBHO 3, Y OTCYTCTBYET, U m
paBHO 3 unu 4.

B eme ogHom Bapuante @opmyisl (I) konbo A npencrasiseT coOOH MUPA3HHUI, N PABHO
1, u Y mpencrasisier cobori NRio. B apyrom Bapuante @opmyisl (I) konbio A mpeacrasisieT
co0oit mupasuHm, n paBHo 2, 1 Y npenctasisier codoit NRio. B npyrom Bapuante @opmyisi (1)
KOJIBLIO A TIpenCcTaBsieT COOOM MUpa3uHIIL, N paBHO 3, u Y npencrasisieT codoit NRio. B npyrom
Bapuante @opmyisl (I) koabpio A npeacrasisier cod0oi mupasuHwI, n paBHo 1, 1 Y npencrapisieT

coboii O. B apyrom Bapuante @opmyisl (I) konbiio A npeacrasisieT coO0l MUPa3UHIIL, N PABHO



22

2, u Y npexacrasnsier codoit O. B apyrom Bapuante ocymecteienust ®@opmyna (I), kompio A
npeacTasisier coO0l mupasuHW, n paBHO 3, U Y mpexncrasisier codoit O. B npyrom BapuaHTe
®opmyel (1) konbro A mpencrasisier coOOOH NUpasuHII, n paBHo 1, n Y orcyTcTByeT. B npyrom
Bapuante @opmyisl (I) koo A npencrasiser coOOOM MUPa3UHUI, N PaBHO 2, U Y OTCYTCTBYET.
B npyrom Bapuante @opmyisl (I) kompo A npexncrasisier co00# MUpPasUHILL, 1 paBHO 3, U1 Y
OTCYTCTBYET.

B ermme oqHom Bapuante @opmyiibl (I) konbLo A nipencTasiiseT coOOH MUPA3HMHUI, N PABHO
1, Y npencrasnsier coboit NR1o, 1 m paBuo 1 wnu 2. B npyrom Bapuante @opmyisl (I) konbio A
npeAcTaBIsieT cO0O0i mupasuHu, n paBHO 2, Y npexacrasisieT coboit NRio, 1 m pasao 1 unu 2. B
apyrom Bapuante @opmysel (I) konmpmo A mpencraBiseT coOOW MUpPasHHWI, N paBHO 3, Y
npenacrasisier codoit NRjo, 1 m pasHo | wmu 2. B npyrom Bapuante @opmyisl (I) konbuo A
npeACTaBIsieT co0oM mupasuHmwI, n paBHo 1, Y npencrasiser codoit O, u m pasuo 1 wim 2. B
npyrom BapuaHte @opmynel (I) kompumo A mpencraBiser coOOW NMUPA3UHWII, N PaBHO 2,
npenctasisier coborr O, u m pasHo 1 win 2. B apyrom Bapmante @opmyinsl (I) xombio

NpeACTaBsieT cCo0OM Mupa3suHWI, h paBHO 3, Y mpexncrasisier codoit O, u m paBuHo 1 wim 2.

< om o <

npyrom Bapuante @opmynel (I) kompmo A mpencraBiser coOOW NMUPAsUHWII, N paBHO 1,
OTCYTCTBYET, 1 m paBHO 1 mim 2. B npyrom Bapuante @opmyne! (I) konpo A npexacrasiser
co0ol mupasuHMWI, N paBHO 2, Y OTCYTCTBYET, U m paBHO 1 wnu 2. B npyrom BapuanTe @opmyibt
(I) xompuo A mpencrasiser coboi mupazuHMI, n paBHO 3, Y OTCYTCTBYET, U m paBHO | miu 2. B
apyrom Bapuante @opmyinel (I) konbuo A mpencrasnser coOoil mupasuHmi, n paBHo 1, Y
npencrasisier coboit NRio, 1 m pasHo 3 wmm 4. B npyrom Bapuanre @opmyisl (I), komsro A
npenacTasJsier coOON mupasuHm, n paBHo 2, Y npexactasisieT coboit NR o, 1 m pasHo 3 wnu 4. B
apyrom Bapuante ®@opmysel (I) konbuo A mpencraBiser coOOM mUpasuHWI, n paBHO 3, Y
npencrasisier codoit NRjo, 1 m pasHo 3 wiu 4. B npyrom Bapuante ®@opmyisl (I) konbuo A
npeACTaBIsieT co0oM mupasuHmwI, n paBHo 1, Y npencrasiser codoit O, u m pasuo 3 wiu 4. B
apyrom Bapuante @opmyiel (I) kompuo A mpencraBiseT coOOW NMUPA3HHWII, N PaBHO 2,
npencrasisier coborr O, u m pasHo 3 win 4. B npyrom Bapuante @opmyinbl (I) kombio

npezacTaBisieT coObol nMupasuHW, n paBHO 3, Y mpexacrasister coboit O, u m pasBHO 3 wiu 4.

< w > <

npyrom Bapuante ®opmyinbl (I) konbpio A mpencraBisieT coOOH MHPA3HHUI, N PaBHO 1,
OTCYTCTBYET, 1 m paBHO 3 win 4. B npyrom Bapuante @opmynel (I) konbo A mpexacrasiser
co0o# mupasuHMWI, N PaBHO 2, Y OTCYTCTBYET, U m paBHO 3 i 4. B npyrom BapuanTe @opmyisl
(I), konbLio A mpencraBisieT cOOOH MUPa3UHII, N paBHO 3, Y OTCYTCTBYET, U M PABHO 3 WU 4.

B eme oqnom Bapuante @opmyiisr (1) kobiio A npeactapisieT coO0i TPUA3UHMIL, N PABHO
1, u Y npencrasisier coboii NRio. B apyrom Bapuante @opmyisl (I) konbio A mpexacrasisier

co0oii TpuasuHUI, n paBHO 2, U Y npexacrasisieT codoit NRio. B npyrom Bapuante @opmyisi (1)
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KOJIBIIO A mpencTasisieT co00i TprasuHui, n paBHo 3, u Y mpexncrasisier codoit NRio. B npyrom
Bapuante @opmyisl (1) konpio A mpeacTaBisieT co00M TpUa3HHIII, N paBHO 1, U Y mpencrasisieT
coboii O. B npyrom Bapuante @opmy.isl (I) koo A mpencrasisier coOOH TPHUA3HUHILUL, N PABHO
2, u Y npeacrasisier coboii O. B npyrom Bapuante ®@opmyuisl (1) koabpiio A mpencrasisier OO0
TpUasUHWIL, N paBHO 3, U Y mpexacrasiusier coboit O. B npyrom Bapuante @opmyisl (I) konbo A
npencrasisier coOoi TpuasuHWL, h paBHO 1, u Y otcyrcTByeT. B npyrom Bapuante @opmyisi (1)
KOJIBLIO A TpeacTaBisieT coO0i TpuasuHMII, N paBHO 2 U Y OTCYTCTBYeT. B apyrom BapuaHTe
®opmyibi (I) konbLo A mpeacTaBiseT coOOM TPUAZHHIIL, N PaBHO 3 U Y OTCYTCTBYET.

B emie oqnom Bapuante @opmyiisi (1) kobiio A npeactapisieT coO0i TPUA3UHUIL, N PABHO
1, Y mpencrasnsier codoit NR1o, u m paBHo 1 wnm 2. B npyrom Bapuanre @opmyusl (I) komeo A
npeacTaBsieT co0oi TpuasuHu, n paBHo 2, Y mpenctasnsier codoit NRio, u m paBuo 1 wim 2. B
npyrom Bapuante @opmynbl (I) komblo A mpencramisier coOoi TpuasuHWI, n paBHO 3, Y
npencrasisier codoit NRjo, 1 m pasHo | wnu 2. B npyrom Bapuante @opmyisl (I) konbmo A
npeAcTaBisier co0oi TpuasuHui, n pasHo 1, Y mpencrasnsier coboit O, m m pasuo 1 wim 2. B
apyrom Bapuante @opmynbl (I) komblo A TpenacTaBisieT COOOW TPHA3UHWII, N PaBHO 2,
npencrasisier codoit O, u m paBHo 1 wimm 2. B npyrom Bapmante @opmyier (I) xombmo

npeAcTaBisier coO0i TpuasuHWI, n paBHO 3, Y npencrasisier coboit O, u m pasHo 1 wm 2.

< ®m o <

npyrom BapuaHte @opmynel (I) xomprio A mpencrasisier coOOW TpPHA3MHWI, N paBHO 1,
OTCYTCTBYeT, 1 m paBHO 1 mim 2. B npyrom Bapuante @opmynsl (I) konbo A npeacrasiser
co0oH TpHasuHUI, N paBHO 2, Y OTCYTCTBYET, U m paBHO | unu 2. B npyrom Bapuante @opmyibt
(I) xonbLo A mpencrasisier coOo# TpUasuHMI, N paBHO 3, Y OTCYTCTBYET, M m paBHO 1 mim 2. B
apyrom BapuaHte Dopmynbl (I) kompo A mpencraBisier coOol TpuasuHmi, n paBHo 1, Y
npenctassier coboit NRio, 1 m paBHo 3 wim 4. B apyrom Bapuanre @opmyisl (1), konbo A
npeacTaBisieT co00i TpuasuHU, n paBHo 2, Y npenctasisier codoit NRio, u m paBHo 3 wim 4. B
apyrom BapuaHte @opmyinbl (I) kompo A mpencraBisier coOOW TPUA3UHII, N paBHO 3, Y
npencrasisier codoit NRio, 1 m paBno 3 wiu 4. B B apyrom Bapuante @opmyisl (I) konbuo A
npeAcTaBisier codoi TpuasuHui, n pasHo 1, Y mpencrasnsier coboit O, u m pasno 3 wim 4. B
npyrom BapuaHte @opmynel (I) kompro A mpencrasisier coOOH TPHA3HHHWI, N PaBHO 2,
npencrasisier coborr O, u m pasHo 3 win 4. B npyrom Bapmante @opmyinsl (I) kombio

npescTaBisieT coOOH TpUasHHMIL, N paBHO 3, Y mpenctasnser codoit O, m m paBHO 3 wiu 4.

< wm o

apyrom Bapuante @opmynbl (I) komplo A TpencTaBisieT COOOM TpPHA3WHWI, n paBHO 1,
OTCYTCTBYET, 1 m paBHO 3 win 4. B npyrom Bapuante @opmynel (I) konpo A npexacrasiser
co0oH TpHasHHUIL, N paBHO 2, Y OTCYTCTBYET, U m paBHO 3 unu 4. B npyrom Bapuante @opmyisl

(I), kompLio A mpencTasisieT COOON TPUA3HHIIIL, N paBHO 3, Y OTCYTCTBYET, U M paBHO 3 Wi 4.
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B eme omHom Bapuante @opmynbl (I) kombLo A mpencraBisier coboi (eHwun,
npencrasisier codboit CR1R2, W npencrasisier coboii CR4Rs 1 V npencrasisier codoit CR3.

apyrom Bapuante Popmynsl (I) kompmo A mpencraenser coboit ¢enmn, p pasHo O,

oo I v R

npencrasisier coboit CR1R2, W npencrasisier coboii CR4Rs u V npencrasmsier codoit CR3.
npyrom Bapuanre @opmyisl (I) kompo A npencrasiser codoli penmn, T mpeacrasnser coboit
CRiR2, W npencrasnsier coboit CR4Rs, V mpencrasnser coboit CR3 u n pasHo 1. B npyrom
Bapuante @opmyisl (I) konbio A npeacrasisieT coboii penwmn, T npencrasisier coboit CR1R2, W
npenctasisier codoit CR4Rs, V mpencraensier coboii CR3, u n paBHo 2. B npyrom BapuaHTe
@®opmyner (I) kompumo A mpeacraBisier coboit ¢enmn, T npeacrasmsier coboii CRiRy, W
npencrasisier coboli CR4Rs, V mpencrasiser coboit CR3, u n pasHo 3. B npyrom Bapuanre
@opwmysl (I) konbo A npexacrasnsier codoit ¢penn, p pasuo 0, T npencrasnser codoii CRiR»,
W mnpencrasnsier coboit CR4Rs, V mpencrasmsier codoit CR3, u n paBao 1. B npyrom Bapuanre
@opwmysl (I) konbo A npencrasnsier codoit penn, p pasuo 0, T npencrasnsier codoii CRiR»,
W mnpencrasnsier coboit CR4Rs, V mpencrasmsier codoit CR3, u n paBao 2. B npyrom Bapuanre
@opwmysl (I), kompio A npexacrasisier codoit Genw, p pasao 0, T npencrasisier coboii CRiR»,
W npencrasinsier coboit CR4Rs, V npencrasisier coboii CR3, 1 n paBHO 3.

B eme omHom Bapuante @opmynbl (I) xombo A mpencrasisier coboi ¢enmn, T
npencrasisier codoit CR1R2, W npeacrasnsier coboii CR4Rs, V npencrasmsier coboit CR3, u' Y
npencrasisiet codboii O. B npyrom Bapuante @opmysl (I) konbLio A npeacrapisieT co0oit heHu,
p pasHo O, T npexncrasnsier coboit CR1R2, W npencrasnsier codoit CR4Rs, V npeacrasnsier coboit
CRs, u Y mpencrasinsier coboit O. B npyrom Bapuante @opmyis (I) konbLo A mnpencraBiser
coboit pennn, T npencrasisier codori CR1R2, W npeacrasnser coboit CR4Rs, V mpencrasnsier
coboii CR3, Y mpencrasisier coboit O, u n paBHo 1. B npyrom Bapuante @opmysl (I) kombio A
npencrasisier cobol penmn, T npencrasnsier coboii CR1R2, W npencrasisier coboii CR4Rs, V
npencrasisiet coboit CR3, Y npencrasisieT codoit O, u n pasHo 2. B npyrom BapuanTe @opmyibl
(I) konbo A mpencrasisiet coboii ¢penm, T npencrasnsier coboit CR1R2, W npencrasnsier coboit
CR4Rs, V mpencrasisier coboti CRs, Y npencrasisier codoii O, u n pasHo 3. B npyrom Bapuanre
@opwmysl (I) konbo A npexncrasnsier codoit ¢penn, p pasuo 0, T npencrasnser codoii CRiR»,
W npencrasisier coboit CR4Rs, V npencrasnsier coboit CR3, Y npencrasisier codoii O, u n paBHO
1. B apyrom Bapuante @opmyisl (I) konmbo A mpencraBisier coboit ¢enwr, p pasHo 0, T
npenctasisier coboit CR1R2, W mpencrasisier codoit CR4Rs, V npencrasmnsier coboit CR3, Y
npencrasisier coboit O, u n pasHo 2. B apyrom Bapuante @opmyusl (I), konbo A npencrasiser
coboit ¢enun, p paBuo 0, T mpencrasmsier cobori CR1R2, W mpencrasnsier coboii CR4Rs, V

npencrasisier codoit CRs, Y npexacrasisier coboii O, u n paBHO 3.
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B eme omnHom Bapuante @opmynbl (I) xombo A mpencrasisier coboi ¢enmn, T
npencrasisier coboit CR1R2, W npencrasisier codoit CR4Rs, V npencrasmnsier coboit CR3, Y
npencrasisier codoit O, u m pasHo 1 umm 2. B apyrom Bapmante @opmyisl (1), xonbmo A
npexcrasisieT codoit gpenun, p pasHo 0, T npexncrasnser codoit CR1R2, W npencrasnsier coboit
CR4Rs, V npencrasisier codoit CR3, Y npencrasisier coboit O, u m pasHo 1 uim 2. B npyrom
Bapuante ®opmyisl (I), konbo A mpexncrasisier codori penmn, T npencrasiser codoit CR1R,
W npencrasnsier codoii CR4Rs, V npencrapisier coboii CR3, Y npencrassier coboit O, n paBHO
1, u m pasHo 1 umm 2. B npyrom Bapuante @opmyssl (I) kompo A npencrasisier codoit hennn,
T nmpencrasisier coboit CR1R2, W npencrasnsier coboii CR4Rs, V npencrasnser coboii CR3, Y
npencTasisier codoit O, n paBHo 2, u m paBHO | unmu 2. B npyrom Bapuante @opmyiisi (I) konbo
A mpencrasisier coboit pennn, T npencrasisier codori CR1R2, W npencrasnsier codoii CR4Rs, V
npencrasisier codoit CRs, Y mpencrasnsier coboti O, n paBHO 3, 1 m paBHO 1 wim 2. B npyrom
Bapuante @opmyel (1) konbuo A npencrasnser codoit ¢penm, p pasao 0, T npencrasisier coboit
CRiR2, W npencrassier coboit CR4Rs, V npencrasmisier coboit CR3, Y npencrasnsier coboii O, n
paBHo 1, u m pasHo 1 wnu 2. B npyrom Bapuante @opmyisl (I) konpuo A mpencrasinsier coboi
¢enmn, p pasuo 0, T mpencrasmsier codoit CRiR,, W mpencrasisier coboit CR4Rs, V
npexcrasisier codoit CRs, Y mpencrasnsier coboti O, n paBHO 2, 1 m pasHO 1 wiu 2. B npyrom
Bapuante Popmyiel (I) xompo A mpenctasisier coboit ¢genwn, p npencrasysier codoit 0, T
npencrasisier coboit CR1R2, W npencrasisier codoit CR4Rs, V npencrasnsier coboit CR3, Y
npenctasisiet codoit O, n paBHo 3, 1 m paBHO | unu 2. B npyrom Bapuante @opmyisi (I) konbLo
A nipencrasisieT coboii ¢penmn, T npencrasnser codboit CR1R2, W npencrasnser coboit CR4Rs, V
npencrasisier coboii CRs, Y npeacrasiser coboit O, u m pasHo 3 wiu 4. B npyrom BapuaHTe
®opmyisl (I) konbio A npeacrasisier codoit penn, p pasuo 0, T npencrasnser codoii CRiR,
W npencrasisier coboii CR4Rs, V npencrasisier coboti CR3, Y npencrassiet coboii O, 1 m paBHO
3 wm 4. B gpyrom Bapuante @opmynbl (I) kompuno A mnpencrasiser coboit denmn, T
npenctasisier coboit CR1R2, W npencrasisier codoit CR4Rs, V npencrasnsier coboit CR3, Y
npenctasisier codoit O, n paBro 1, 1 m pasHo 3 unu 4. B npyrom Bapuante @opmyiisi (I) konbo
A mpencrasisiet codoit pennn, T npencrasisier cobori CR1R2, W npencrasnsier codoii CR4Rs, V
npencrasisier codoit CRs, Y mpencrasnsier coboti O, n paBHO 2, 1 m paBHO 3 win 4. B npyrom
Bapuante @opmyisl (I) kompo A npeacrasiser cobolt pennn, T npencrasisier coboit CR1R2, W
npencrasisietr codoir CR4Rs, V mpencrasnser coboii CR3, Y npencrasmisier codoit O, n paBHO 3,
a m pasHo 3 wiu 4. B npyrom Bapuante @opmyinsl (I) konbro A npexacrasiser codoit perm, p
pasno O, T npencrasnser coboit CR1R2, W npencrasnsier coboit CR4Rs, V npencrasmsier coboit
CR3, Y npencrasmsier coboii O, n paBHo 1, u m paBHo 3 mnu 4. B npyrom Bapuante ®@opmyier (1)

Konblio A mpexactasisier cobor ¢enmn, p paBHo O, T mnpeacrasnser coboii CRiR;, W
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npencrasisier codoir CR4Rs, V mpencrasnser coboii CR3, Y npencrasusier codoit O, n paBHO 2,
u m pasHo 3 wiu 4. B npyrom Bapuantre ®@opmyiel (I) koabuo A npeacrasisier coOoi peHud, p
pasno O, T npencrasnser coboit CR1R2, W npencrasnsier coboit CR4Rs, V npencrasmser coboit
CR3, Y npencrasisiet codoit O, n paBHO 3, a m paBHO 3 wiu 4.

B eme onnom Bapmante ®opmyinel (I) p paBuo 0, m kaxnbii m3 Ry, Ra, R4 u Rs
npencrasisier codoit H. B npyrom Bapuanre @opmyist (I) p pasen 0; kaxabiii u3 Ry, Ra, R4 n Rs
npencrasisier coboi H; u R3 npencrasnsier coboii H. B npyrom Bapuante ®@opmyist (I) p paBHO
0; xaxnbiii u3 Ri, Rz, R4 u Rs npencrasnsier coboii H; R3 mpencrasisier coboii H; u kaskapiii u3
Rs, R7, Rg, Ro 1 R11 mpencrasnsier coboii H. B npyrom Bapuante @opmyiisl (I) p paBHO 0; Kaxblii
u3 Ri, Ry, R4 u Rs mpencrasisier coboii H; R3 npencraensier coboii H; kaxnbiit u3 Res, R7, Rg, Ro
u R11 mpencrasnsier coboit H; u xaxnpiii u3 Ri2 u Ris npeacrasnsier coboii H.

B eme omHom Bapmante @opmynbl (I) p paBHo 1, m xaxneii u3 Ri, R2, Ry u Rs
npencrasisietr coboit H. B npyrom Bapuante @opmyasl (I) p pasen 1; kaxnaenii u3 Ri, Rz, Re u Rs
npexncrasisier codoii H; u R3 mpencrasmisier coboii H. B apyrom Bapuanre ®@opmyisl (1) p paBHO
1; xaxngeiii u3 Ri, Ra, R4 1 Rs npencrasnsier codoit H; R3; npencrasnsier coboii H; u kaskawiii u3
Rs, R7, Rs, Ro u R11 mpencrasnsier coboit H. B npyrom Bapuante @opmysl (I) p paBro 1; Kaxabrii
u3 Ri, Ry, Ry u Rs mpencrasnsier coboit H; Rs nmpencrasmnsier coboii H; kakaeiii u3 Re, R7, Rg, Ro
u R11 npencrasnser coboit H; n xaxnapii n3 Riz u Ris npeacrasnser coboii H.

B eme ognom Bapuante @opmynbl (I) p paBHo 2, u xaxnbii u3 Ri, R2, Ry u Rs
npencrasisier coboit H. B npyrom Bapuante @opmyisl (I) p paBHo 2; kaxnbiii u3 Ri, Rz, R4 u Rs
npencrassier coboii H; u R3 npencrasnsier coboii H. B npyrom Bapuante @opmyist (I) p paBHO
2; xaxnpnii u3 Ri, R, R4 u Rs npeacrasnsier coboit H; R3 npencrasnsier coboii H; u kaskapiii u3
Rs, R7, Rg, Ro 1 R11 mpencrasnsier coboii H. B npyrom Bapuante @opmyiisl (I) p paBHO 2; KaxKIblid
u3 Ri, Ry, R4 u Rs mpencrasnsier coboit H; R3 npencrasnsier coboii H; kaxkaeiii u3z Re, R7, Rg, Ro
u R11 mpencrasnsier coboit H; u xaxnapii u3 Ri2 u Ris npeacrasnser coboii H.

B npyrom Bapuante @opmysl (1) p pasno 1, 2, 3 unu 4, u R npexncrasnser coboii ¢rop.
B npyrom Bapuante @opmyisl (I) p paBro 1, 2, 3 unum 4, a R npencrasnsier codolt aeirepuii. B
npyrom Bapuante @opmyinsl (I) onun mwn Heckonbko u3 Ri, Rz, R4 u Rs npencrasmsror coboi
¢Top. B npyrom Bapuante @opmyiel (I) onun nnm Heckonbko u3 Ri, Rz, R4 1 Rs mpencrasnstor
coboii neritepuii. B npyrom Bapuante @opmyisl (I) onun unmm Heckonibko U3 Rs, R7, R, Ro u Ry
npencTaBisioT coboit prop. B apyrom Bapuante @opmyinsl (I) ogun mnm Heckonbko u3 Re, R7,
Rs, Ry u Ri1 mpencrasnstor coboli aeiirepuii. B npyrom Bapmante @opmyner (I) onun nnmm
Heckoibko 3 Riz 1 Ri3 mpencrasnstor coboii ¢prop. B npyrom Bapuanre @opmyisl (I) ogun mmm

Heckosbko u3 Rz u Ri3 mpencrasisiror coOoit nerepuii.
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Kaxxnplii M3 BapHMaHTOB OCYIIECTBJIEHHsS H300pETEHHs], OIMCAHHBIX B HACTOALIEM
JOKYMEHTE B OTHOLIEHUU COenUHeHU PopMyibl I, Takke MPUMEHUM K COeTMHEHUSIM POpMyJIbl
I-A.

Taxoxke B HAcTOSINEM [TOKYMEHTE IMPENJIOKEHO COENMHEHHE, HMEIOIIEE CTPYKTYDPY

@opmynsl [I-A, nnu ero GpapmaneBTHIECKH IPHEMIIEMAasi COJIb:
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e

(II-A)

KOJIBLIO A BBIOPAHO M3 TPYIIBIL, COCTOSIIENH U3 (peHusa, MAPUINHWIIA, TUPUIA3HHUIIA,
MUPUMUAIUHIUIA, THPA3HHUJIA H TPUA3UHIIA,

n pasHO 1, 2 wnu 3;

T npencrasinsier coboit CR1R, wu O;

W npencrasinsier coboit CR4Rs um O,

U npencrasisier coboii CReR7;

X npencrasisier coboit CRgRo.

V npencrasnser codoit CR3 wmu N;

Y npencrasinsier coboit NR1o, O wim oTcyTCTBYET;

Z npencragysier coboit (CR12R13)m;

R nmpencrapnsieT cobol raioreH wiu AeUTepuil;, u

ppasuo O, 1, 2, 3 unu 4,
U TIPU 3TOM:

m paBHO 2, 3,4 wnu 5, ecnu Y OTCYTCTBYET, WIH

m paBHo 1, 2, 3 wim 4, ecu Y nipencrasisier codoii NR1g wmn O,

kax bl m3 Ri, Rz, R4 11 Rs He3aBucHMO BIOpaH U3 TpyIIbl, cocrositeit u3 H, ranorena u
IenuTepus,

wid, anbrepHatTnBHO, R» m Rs BMecte ¢ aromamu yriepoma, K KOTOPBIM OHHU

NPUCOEIMHEHBI, 00Pa3yIOT MPOCTYIO CBSI3b;
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R3 BbIOpan u3 rpynmsl, cocrosimeii u3 H, nelitepus, ranoreHa, ruipOKCHIIa U [IUAHO;

wi, anpTepHaTuBHO, R3 u R; BMecte ¢ aromamu yriaepoga, K KOTOPbIM OHHU
npucoenuHeHbl, 006pa3yroT C3-Cs HUKITIOAIKILT,

wiy, anpTepHaTuBHO, R3 u R4 BMecre ¢ aromamu yriaepoga, K KOTOPbIM OHHU
npucoenrHenbl, 00paszyroT C3-Cs [UKITIOATKIIT,

kaxneiii U3 Re, R7, Rg, Ro u Ri1 HezaBucumo BbiOpaH u3 rpymmel, cocrosimeii u3 H,
rajioreHa u JeuTepus,

R0 BeIOpan u3 rpynmsl, cocrositeii u3 H, nezamernennoro C1-Cs ankuna u C1-Cs ankuna,
3aMEIIEHHOTO OJJTHUM WJTH HECKOJIbKUMH aTOMaMU TajioreHa; 1

kaxabii U3 Rz u Ri3 He3aBucumo BbIOpaH W3 rpymmbl, coctosmedl u3 H, rajorena,
neiitepusi, HezamemeHHoro Ci-C3 ankunma u Ci-C3 ankuiga, 3aMEIIEHHOTO OIHUM WU
HECKOJIbKMMH aTOMaMH TaJIOTeHa.

B onmHOM u3 BapuaHTOB OCYINECTBICHHS U300PETEHUS] MPENJIOKEHbI COCTUHEHUS

®opmyiet 1I-A, nmerorme cTpykrypy @opmyier II, mnm ux ¢papManeBTHUECKH TpUEMIIEMasi COJIb:

0
/4
/S§o
HN
(Rl ™ T—U h
N A Vv o N
-‘\\ i \ UL
Teele- - W—X R11

D
rae:

KOJIbIIO A BBIOpAHO W3 TPYMIbI, COCTOALIEH M3 (eHWIa, MUPUINHIIA, MHPUAA3HHUIA,
MUPUMHUAWHAIIA, IMPASUHWJIA U TPUA3HUHUIIA,

n paBHo 1, 2 unu 3;

T npencrasnsier coboii CR1R, wmu O,

W npencrasnsier coboit CR4Rs mmu O;

U npencrasisier codoit CReR7.

X npencrasisier codoit CRgRo.

V npencrasisier codoit CR3 wmu N;

Y npencrasnsier coboit NR1o, O unu otcyTCTBYyeT;

Z npencrasisier co6oit (CR12R13)m;
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R mpexncrasnsier cobol raioreH win AeUTepuil;, u
ppasuo 0, 1, 2, 3 unu 4,
U TIPH 3TOM:

m paBHO 2, 3, 4 unu 5, ecnu Y OTCYTCTBYET, WIH

m paBHo 1, 2, 3 unu 4, eciu Y npexacrasisiet codoit NRyo mun O;

kaxneiii 13 Ri, R, R4 11 Rs He3aBrcuMo BbIOpaH U3 rpymmsl, cocrosueii u3 H, ranoreHa u
nenuTepus,

WK, anbTepHaTUBHO, R> M Rs BMecre ¢ aromamu yriepoma, K KOTOPbIM OHH
NPUCOEIMHEHBI, 00Pa3yIOT MPOCTYIO CBSI3b;

R3 BbIOpan u3 rpymnmsl, cocrosiiueii u3 H, aelitepus, ranoreHa, rHApOKCHIIA U [IHAHO;

Wiy, anbrepHaTuBHO, R3 m Ri BMecre ¢ aromamm yriepoma, K KOTOPbIM OHH
npucoenuHeHbl, 00pa3yroT C3-Cs HUKITOANKIT,

WM, anbTepHaTUBHO, R3 m R4 BMecre ¢ aromamm yriepoma, K KOTOPbIM OHH
npucoenuHeHbl, 006pa3yroT C3-Cs HUKITOANKILT,

kaxnelii U3 Re, R7, Rs, Ro u Ri1 HezaBucumo BbIOpaH u3 rpymmel, cocrosimeii 3 H,
rajloreHa u genuTepus,

Rio BeIOpan u3 rpynmsl, cocrosiueii n3 H, nezamermennoro Ci-Cs ankuna u C1-Cs ankuna,
3aMEIIeHHOTO OTHUM MJIM HECKOJIbKUMH aTOMaMH TajIoreHa; 1

kaxabii 13 Rip u Ri3 He3aBucumo BbIOpaH w3 rpynmbl, cocrosmeil u3 H, ranorena,
neiirepusi, HesamemeHHoro Ci-Cs anxkuna u C1-Cs ankuna, 3aMeLIEHHOTO OAHMM WU
HECKOJIbKUMH aTOMaMH raJIoreHa.

B onxowm BapuanTe @opmyisl (II) n pasro 1. B npyrom Bapuanre @opmyusl (II) n paBHO
2. B npyrom Bapuante @opmysl (II) n paBuo 3.

B eme onnom Bapuanre @opmyisl (II) konbio A nipencrasisier coboii penun. B qpyrom
Bapuante ®opmynsl (II) konmpumo A mpencrasnser coboi mupuauHwil. B apyrom Bapuanrte
@®opmyel (I1) kone1o A mpencrasisier codoi nupunasuHm. B npyrom Bapuante @opmyier (11)
KOJbIO A mpexacTasisier coboil mupumunuHm. B npyrom Bapmante ®@opmyisl (II) kombmo A
npexacrasisier codoi nmupasuHui. B apyrom Bapuante ®@opmyinsl (II) xonpio A mpencraBisieT
CO0OM TpUA3UHILIL.

B eme onnom BapuanTe @opmyast (II) Y npencrasisier codoii NR1o. B npyrom BapuanTe
@opmyner (II) Y npencrasnsier coboii O. B apyrom Bapuante @opmyinsl (II) Y orcyrcreyer. B
npyrom Bapuanre @opmyel (1) koo A npeacrasisier codoit penmn, a Y npencrasisier codboi
NRi. B ppyrom Bapmanre @opmyisl (II) kompro A mpencrasisier coboii dernmn, a Y
npencrasisier cobori O. B npyrom Bapmante @opmyinbl (II) xonmbumo A mpexncrapisieT coOoi

¢denun, a Y orcyrctByer. B npyrom Bapuante @opmyinsl (II) xomprio A mpencrasisier coboit
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nupuAnHWUI, a Y npexactasisier coboit NRio. B apyrom Bapuante @opmynst (II) xomsmo A
npexacTasisieT coboi mupuanHu, a Y npencrasiser codoii O. B npyrom Bapuante @opmys (11)
KOJIBLIO A mpencTaBisieT coOol mupunuHui, a Y orcytcTByeT. B npyrom Bapuante @opmys (11)
KOJIBLIO A MIpENCTaBIsIET cCOOOM Mupuna3uHm, a Y npeacrasisier coooit NRio. B npyrom Bapuanre
®opmyner (II) konbo A mpexacrasiseT coboit mupunasuami, a Y mpezacrasisier coboit O. B
apyrom Bapuante @opmyisl (II) konbuo A npezncrasisier cOOOH MUpUIa3UHII, a Y OTCYTCTBYET.
B npyrom Bapuante Dopmyisl (II) xombpuo A mpencraisier coOOW MUPUMHIMHWIL, a Y
npenctassier codoit NRio. B npyrom Bapuante ®@opmyisr (II) xonbio A npencrasiser coOoit
nupuMuIuHIWIL, a Y mpexacrasisier coboii O. B npyrom Bapuante @opmynsr (II) kombio A
npeacTasisier co00i mupuUMHUIUHIL, a Y oTcyTcTBYeT. B npyrom Bapuante ®@opmyisr (II) kombio
A mnpencraensier coboil mupasuHmWI, a Y mpencraBisier coboit NRio. B mpyrom BapuaHTe
®opmye (II) konbLo A mpencrasnsier co0oii nmupasuHm, a Y npencrasisier codoi O. B npyrom
Bapuante @opmyiisl (II) konblio A npencrapisier codol mupa3uHmi, a Y OTCyTCTByeT. B npyrom
Bapuante @opmyisl (II) koapo A mpencrasisier coOol TpuasuHWL, a Y MPENCTaBisieT cOOOH
NRio. B npyrom Bapuante @opmynsr (II) xonbuo A mpencrasisier coboil TpuasuHwi, a Y
npencrasisier cobori O. B npyrom Bapmante @opmyinbl (II) xombmo A mpexncrapisieT coOOi
TPUA3UHWI, & Y OTCYTCTBYET.

B eme ognom Bapuante @opmyusl (1) T npencrasnsier coboii CR1R2. B npyrom Bapuante
@opwmyaner (II) T npencrasnser coboit O. B npyrom Bapuanre @opmyinsl (II) W npencrasnser
coboit CR4Rs. B npyrom Bapuante ®@opmyinsl (II) W npencrasnsier coboii O. B npyrom BapuaHTe
@®opmyner (II) T mpencrasnsier coboii CRiR»2, 1 W npencrasnsier coboit CR4Rs. B mpyrom
Bapuante @opmyiel (1) T npencrasnsier coboit O, u W npencrasnsier coboii CR4Rs. B npyrom
Bapuante @opmyisl (1) T npencrasnsier coboii CR1R2, 1 W npencrasnsier coboii O.

B eme onnom Bapuante @opmyis (II) V npencrasnser cobori CR3. B npyrom BapuaHnTte
®opwmyerl (II) V npencrasisier codoii N.

B eme ogrnom Bapuante @opmyisl (IT) T mpencrasisier codoit CR1R2 u V npencrapnsier
coboit CR3. B apyrom Bapuante @opmyisl (II) T npencrasnser coboii O, u V npencrasisier
coboii CR3. B npyrom Bapuanre @opmyisi (II) T mpencrasisier coboii CR1R», u V npencrapnsier
coboii N. B npyrom Bapuante @opmyiisl (II) T npencrasisier coboii O, u V npencrasisier codoit
N.

B eme onrom Bapuante @opmyiisl (II) W npencrasnsier codboii CR4Rs, u V mpencrasmnsier
coboit CR3. B apyrom Bapuante @opmyinsl (II) W npencrasnsier coboii O, u V npencrasisiet
coboii CR3. B npyrom Bapuante @opmysl (II) W npencrasnsier coboii CR4Rs, u V npeacrasisier
coboii N. B npyrom Bapuante ®@opmysl (II) W npeacrasnsier coboti O, u V mpencrasisier coOoit

N.
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B eme onnom Bapuante @opmyiel (II) T mpencrasisier codoit CR1R2, W npencrasnsier
coboit CR4Rs, u V npencrasisier coboit CR3. B npyrom Bapuanre @opmyinsl (II) T npencrasnser
coboit CR1R2, W mpencrasisier codoii O, n V npencrasnser coboit CR3. B npyrom Bapuanre
®opmyast (1) T npeacrasnsier codoit CR1R2, W nipencrasnsier coboii CR4Rs, u V mpencrasnsier
coboii N. B nmpyrom Bapuante @opmyisl (II) T npencrasmsier coboit CR1R2, W npencrasnsier
coboii O, u V npencrasinsier codoii N. B npyrom Bapuante @opmyas (II) T npexncrasiser coboit
O, W npencrasinsier coboit CR4Rs, u V npencrasisier coboii CRs.

B eme ogrom Bapuante @opmyiiel (II) m paBuo 1. B npyrom Bapuante @opmyssl (II) m
pasuo 2. B npyrom Bapuante ®@opmyiel (II) m pasHo 3. B npyrom Bapuante @opmyisl (II) m
paBHo 4. B npyrom Bapuante @opmyiel (II) m pasHo 5. B npyrom Bapuantre ®@opmyisl (II) m
pasHo 1, 2 wu 3. B npyrom Bapuante @opmysl (II) m pasro 2, 3 wiu 4. B npyrom Bapuanre
@®opmyel (II) m pasHo 1 umm 2. B apyrom BapuanTe @opmyssl (II) m paBrHo 3 wnu 4.

B eme ognom Bapuante @opmyusl (II) Y mpencrasisier coboii O, a m pasro 1. B npyrom
Bapuante @opmyisl (II) Y npencrasnser coboii O, a m pasro 2. B npyrom Bapuantre @opmyibl
(IT) Y mpencrasinsier coboii O, a m pasHo 3. B npyrom Bapuante @opmyis (II) Y mpencrasnsier
coboii O, a m pasHO 4. B npyrom Bapuante @opmyinsl (II) Y npencrasnsier codoit O, u m paBHO
1, 2 mnm 3. B npyrom Bapuante @opmyisl (II) Y npencrasnser coboit O, u m passo 2, 3 wnu 4.
B npyrom Bapuante @opmynel (II) Y npeacrasnsier coboit O, a m paBHo 1 uimm 2. B apyrom
Bapuante Popmyunsl (II) Y npencrasnsier codoii O, a m pasHo 3 mnu 4.

B npyrom Bapuante @opmyinel (II) Y orcyrcrByer, u m pasuo 1. B npyrom BapuanTe
®opmynel (II) Y orcyterByer, u m pasHo 2. B npyrom Bapuante @opmyisl (II) Y orcyrcrByer, u
m pasHo 3. B npyrom Bapuante @opmyiel (II) Y orcyrcrByer, u m paBHO 4. B npyrom Bapuante
@®opmyner (II) Y orcyrcTByer, u m paBHO 1, 2 uim 3. B apyrom Bapuante @opmyiner (II) Y
OTCYTCTBYET, U m paBHO 2, 3 wiu 4. B npyrom Bapuante @opmyssl (1) Y orcyTcTBYyeT, M m paBHO
1 unm 2. B npyrom Bapuante @opmyisl (1) Y orcyrerByer, u m paBHO 3 wu 4.

B eme ogHom Bapuante ®opmyisl (II) Y mpencrasisier coboit NRio, 1 m pasHo 1. B
npyrom Bapuante @opmyisl (II) Y npencrasusier codoii NR1o, u m paBro 2. B npyrom Bapuanre
@opmyner (II) Y mpencrasnsier coboit NRio, u m paBHo 3. B npyrom Bapuante ®@opmyier (1) Y
npencrasisier codoit NRio, 1 m paBno 4. B npyrom Bapuante @opmynsl (II) Y nmpencrasnser
coboit NRio, u m paBHo 1, 2 wnu 3. B npyrom Bapuante @opmyinsl (II), Y mpencrasnsier coboit
NRio, u m pasuo 2, 3 wiu 4. B npyrom Bapuanre @opmynsl (II) Y mpencrasnsier coboii NRio, u
m pasHo | unu 2. B apyrom Bapuante @opmyisl (II) Y npencrasisier codoit NR1o, 1 m pasHo 3
i 4.

B eme onnom Bapuante @opmyisl (II) konbo A npencrasisier coOoi GpeHm1, a h paBHO

1. B gpyrom Bapuante @opmyisl (II) kompiio A mpencrasisier coOoit genmn, a n pasHo 2. B
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npyrom Bapuante @opmyisl (II) konbpo A mpencrasisier coboli ¢peHnT u n pasHo 3. B npyrom
Bapuante @opmyisl (1) kombo A mpencrasisier coOoil mupuauHWI, a n paBHo 1. B npyrom
Bapuante Popmynel (II) kompo A mpencrasnser coOOW MUPUAMHWI, a n paBHO 2. B mpyrom
Bapuante Popmynel (II) konpo A mpencrasnser coOol MUPUAMHWI, a n paBHO 3. B mpyrom
Bapuante @opmyisl (II) konbo A npexacrasisier codoit mUpUAa3UHWII, a n paBHO 1. B npyrom
Bapuante @opmyisl (II) konbo A npexacrasisier coOoi MMPUAA3HUHIIL, a n paBHO 2. B npyrom
Bapuante @opmysl (II), koabII0 A mpencTasisieT coOOM MUPUAA3UHIIL, U N paBHO 3. B npyrom
Bapuante @opmybl (II) konbo A mpeacTaBisieT cOOO MUPUMHUIUHIIL, a n paBHO 1. B npyrom
Bapuante @opmyiel (1) kosbpO A mpencTaBiseT cOOOW MUPUMUAUHMI, a n paBHO 2. B nmpyrom
Bapuante @opmyel (II) kombpo A mpencTaBisieT cOOOW MUPUMUAUHMIL, a n paBHO 3. B nmpyrom
Bapuante Dopmyinsl (II) konbo A mpencrasisier coOoi mupasuHWI, a n pasHo 1. B npyrom
Bapuante Dopmyinsl (II) konbo A mpencrasisier coOoi mupasuHWI, a n paBHO 2. B npyrom
Bapuante Popmyinsl (II) konbo A mpencrasisier coOoi mMupasuHWI, a n paBHO 3. B npyrom
Bapuante @opmyisl (II) kompo A mpezacrasisieT coOol TpuaswHMI, a n paBHO 1. B apyrom
Bapuante Popmyisl (II) kompo A mpexacrasisieT coOOW TpHAasWHWI, a n paBHO 2. B apyrom
Bapuante @opmyisl (I1) konbLoO A npencrasiseT coOON TPUA3HHII, a N PABHO 3.

B eme ogHom Bapuante @opmyusl (II) konbiio A mpencrasisier coboli ¢peHmt, n paBHoO 1,
u Y npencrasisier coboii NR1o. B npyrom Bapuante @opmyiisl (11) konbio A npeacraisieT CoO0i
¢dennn, n pasHo 2, u Y npencrasisier codoit NRio. B npyrom Bapuanre @opmyist (II) konbsuo A
npencTasisier coboi genm, n pasHo 3, u Y mpexnctasisier coboii NRio. B npyrom Bapuante
®opmyel (IT) konbio A mpencrasinsier coboit ¢perun, n pasuo 1, u Y npencrasnser coboii O. B
apyrom Bapuante Popmynsl (II) kompro A mpencrasnser coboii ¢eHwsn, n paBHO 2, U Y
npenctasisier cobori O. B npyrom Bapuante @opmyinbl (II) xonbuo A npencraBisieT coOOM
¢denmn, n paBHo 3, u Y npexncrasisier codoit O. B npyrom Bapuante @opmyisr (II) koapmo A
npexacrasisier codoit ¢penmn, n paBHo 1, a Y orcyrctByer. B npyrom Bapuante @opmyiier (1)
KOJIBIIO A mpenctasisier coOod ¢eHmn, n paBHO 2, a Y OTCyTCTByeT. B npyrom BapuaHTe
@opmyie (II) konbo A mpencrasisier coOol GeHm, n paBHO 3, a Y OTCYTCTBYET.

B eme ogHom Bapuante @opmyusl (1) kombiio A mpencrasisier coboli ¢peHut, n paBHO 1,
Y npencrasisier coboit NR1o, 1 m pasHo 1 wnm 2. B npyrom Bapuante @opmysl (1) komsmo A
npencTasisier coboit ¢penmn, n pasHo 2, Y mpencrasisier coboii NRjo, u m paao 1 wiu 2. B
npyrom Bapuante @opmynel (II) kompio A mpexacraenser coboit ¢enwmsn, n paBuo 3, Y
npencrasisier codoir NRio, u m pasao 1 wim 2. B apyrom Bapuante @opmyier (II) komsmo A
npeacTasisieT codoit penmn, n paBHo 1, Y npencrasisier codoit O, u m pasHo 1 unu 2. B npyrom
Bapuante @opmyisl (II) konmp11o A npencrasisieT coboi peHm, n paBHO 2, Y MpeacTaBisieT coO0i

O, um passo 1 unu 2. B npyrom Bapuanre @opmyisl (II) konbio A npencrasnser coOoit Gpenm,
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n paBHO 3, Y mpencrasysier coboit O, u m pasHo 1 mnu 2. B npyrom Bapuante ®@opmyusl (1)
KOJIBIIO A mpencTaBisieT coboit pennn, n pasHo 1, Y orcyrcTByet, u m paBHO 1 wiu 2. B npyrom
Bapuante @opmyusl (II) konbuo A npexacrasisieT coOoit ¢peHmt, n paBHO 2, Y OTCYTCTBYET, U m
pasHo 1 i 2. B npyrom Bapuanre @opmy:sl (1I) konbio A npeacrasisier coOoii peHus, n paBHO
3, Y orcyrerByer, u m paBHO | unu 2. B npyrom Bapuante @opmyusl (1) konbrio A npeacrasiser
coboii ¢penmn, n pasHo 1, Y npencrasnser codoir NRio, u m pasHo 3 miu 4. B nipyrom Bapuanre
®opmysl (II), koabio A npexncrasiser codoii penun, n paBHo 2, Y npexactasiser codoit NRio,
u m pasHo 3 wiu 4. B npyrom Bapuante ®@opmyue (II) konbpuo A npencrassier coboit Gperm, n
pasHo 3, Y mpencrasisiet codoit NR1o, 1 m pasno 3 mwiu 4. B npyrom Bapuante ®@opmyisr (1),
KOJIBLIO A mpencTaBisieT coboii ¢penwm, n paBHo 1, Y npencrassier codoit O, u m paBHO 3 uim 4.
B npyrom Bapmante @opmyser (II) xompmo A mpencrasnsier codoit ¢enmnt, n pasuo 2, Y
npenacrasisier coboit O, u m pasHo 3 wim 4. B npyrom Bapmante @opmynsl (II) kompmo A
npeacTaBisieT codoit penmn, n paBHo 3, Y npencrasisier codoit O, u m pasHo 3 unu 4. B npyrom
Bapuante @opmysl (II) konbo A mpexacrasisieT coOoit ¢peHmt, n paBHo 1, Y OTCYyTCTByeT, U m
pasHo 3 wmu 4. B npyrom Bapuante @opmyssl (1I) komnbo A npeacrasisier codoii peHn, n paBHO
2, Y orcyrcrByet, u m paBHO 3 unu 4. B npyrom Bapuanre @opmysl (1) konbo A npencrasisier
coboii pernn, n paBHO 3, Y OTCYTCTBYET, U m paBHO 3 miH 4.

B eme onHom Bapuante ®@opmyiel (II) kompo A mpexacraBisier coOOH MUPUAMHUI, N
paBHo 1, u Y mpexacrasnser coboit NRio. B apyrom Bapuante @opmyner (II) xombmo A
NpeACTaBIsieT COOOM MUPUIUHIIL, h paBHO 2, U1 Y npexacrasisieT coboii NRio. B apyrom Bapuante
@opmysl (II) konprio A mpencrasisier cOO0 MUPUAMHWIL, N paBHO 3, U Y MpeacTaBsieT coOoM
NR1io. B npyrom Bapuanre @opmyiner (II) konbpuo A npeacrasisier cob60il MUPUANHUI, N PaBHO |,
u Y npexacrasisier codoit O. B npyrom Bapuante @opmyiisl (1) konapio A npencraBisieT coOoi
MUPUIUHIII, N paBHO 2, U Y npencrapisieT coboit O. B npyrom Bapuante @opmyisl (1) konbio
A mpencrasisier coO0i mUpUAMHII, n paBHO 3, u Y npencrasisier codoii O. B npyrom BapuaHnTe
®opmyer (II) kobo A mpencrasisier codoi mupuanHWL, n paBHO 1, 'Y orcyTcTByeT. B npyrom
Bapuante @opmyisl (II) konbo A npencrasisier COOOH MUPUANHUI, N PaBHO 2, U Y OTCYTCTBYET.
B npyrom Bapuante ®@opmyisl (II) konbuo A mpencrasisier coOOH MUPUANHUI, N paBHO 3, U Y
OTCYTCTBYET.

B eme omnom Bapuante ®@opmyiel (II) kombo A mpexacraBnsieT coOOH MUPUAMHUI, N
pasHo 1, Y mpencrasnsier coboit NRio, 1 m pasro 1 uymm 2. B npyrom Bapuante @opmyist (II)
KOJIBLIO A mipencTasisieT coO0l mupuauHII, h paBHO 2, Y npexncrasisier codoit NRio, 1 m paBHO
1 nnm 2. B npyrom Bapuante @opmysl (1I) konbrio A npencrasisier coO0M MUPUANHUAI, N PABHO
3, Y mpencrasisier coboit NRio, 1 m pasro 1 wiu 2. B npyrom Bapuante @opmysi (1) koo A

NpeACTaBsieT co0OM MupuIUHWI, h paBHO 1, Y mpencrasisier codoit O, u m paBuo 1 unmu 2. B
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apyrom Bapuante Popmynsl (II) xomprio A mpencrasnsier coOoii mupunuHWI, n paBHO 2, Y
npencrasisier codoit O, u m pasao 1 mmu 2. B apyrom Bapuante ®@opmyisl (II) xompo A
NpeACTaBsieT COOOM MUPHIUHWIL, h paBHO 3, Y mpencrasisier codoit O, u m pasuo 1 unmu 2. B
apyrom Bapuante Popmynsl (II) xomprio A mpencraensier coboif mupunuHui, n pasHo 1, Y
OTCYTCTBYeT, © m paBHO 1 mnu 2. B npyrom Bapuanre ®@opmyinsl (II) konpro A npencrasnser
co0oi mUpUIUHWIL, N paBHO 2, Y OTCYTCTBYeT, 1 m paBHO | i 2. B npyrom Bapuanre @opmyiel
(IT) xonbLIO A mpencTaBysieT coOOM MUPUAMHKI, N paBHO 3, Y OTCYTCTBYET, M m paBHO | wiu 2.
B npyrom Bapuante @opmyusl (II) xosmbio A mpencrasnsier coO00H mUpuAMHWIL, n paBHO 1, Y
npencrassietT codoit NR o, u m paBro 3 wim 4. B npyrom Bapuante @opmy:isl (1) s I), kombrio A
npeAcTaBsier coO0l mupuUAUHIL, n paBHO 2, Y mpexacrasisier codoil NRio, 1 m mpencrapisier
coboii 3 wiu 4. B npyrom Bapuante @opmysl (II) konbiio A npencrasiser coOOOM MUPUAUHII, N
paBHO 3, Y mpexacrtasinsieT coboit NRio, 1 m mpencrasisier codoit 3 wiu 4. B npyrom BapuaHTte
®opmye (1) kompo A mpencrasisier co0oi mMUpUANHUI, n paBHo 1, Y npencrasnser codoii O,
u m paBHo 3 wiu 4. B npyrom Bapuante @opmyner (II) xompio A mpexacraensier coOob
NUPUAMHWIL, N paBHO 2, Y mpexacrasisieT coboi O, u m npencrasisier codoli 3 wu 4. B npyrom
Bapuante @opmyusl (1) kompo A mpencrasisier cOOOH MUPUANHIIL, N paBHO 3, Y MpeacTaBisieT
coboit O, u m passo 3 wnu 4. B npyrom Bapuante @opmyisl (11) konprio A npencrasisieT coOoi
NUPUAMHWIL, N paBHO 1, Y oTcyTcTByeT, U m paBHO 3 wiu 4. B apyrom Bapuante @opmysl (11)
KOJIBIIO A TIpeNCTaBIsieT COOOM MUPUANHII, N paBHO 2, Y OTCYTCTBYET, U m paBHO 3 wiu 4. B
apyrom Bapuante @opmyinsl (II), xonmpo A mpencrasnser coOOl MUPUAMHWI, n paBHO 3, Y
OTCYTCTBYET, 1 M PaBHO 3 Uiy 4.

B eme onHom Bapuante @opmyusl (II) xonbpuo A mpencrasiser coOOH MUPUAASHHILL, N
paBHo 1, u Y mpencraBnser coboit NRio. B mpyrom Bapmante @opmyner (II) xompmo A
npexacrasisier coboil mupuaasuHMI, n paBHO 2, m Y mpenctasisier coboii NRiyo. B mpyrom
Bapuante @Dopmynasl (II) koapio A mpencTaBiseT COOOW MUPHIA3MHUI, N paBHO 3, U Y
npencrassier codoit NRio. B npyrom Bapuante ®@opmyisr (I1) xonbiuo A npencrasiser coOoit
nupunasuHWI, 1 pasHo 1, u Y npexacrasnset coboii O. B apyrom Bapuante @opmyisl (I1) konbio
A mpencraBisieT cOOOM MUPUAA3UHWIL, N paBHO 2, U Y npeacrasisieT codoit O. B npyrom BapuanTe
®opmye (II) konmp1o A peacrasisier coboi MupUAa3HHIIL, N paBHO 3, M Y MpeacTaBisieT OO0
O. B npyrom Bapuante @opmyisl (II) konmbio A mpencrassier co0oi MUPUAAZUHIIL, N PaBHO 1,
u Y orcyrctByer. B ppyrom Bapuante @opmyner (II) kompmo A mpexncraBisier coboi
NMPUAA3UHIWL, N paBHO 2, u Y oTcyTcTByeT. B npyrom Bapmante ®@opmyns! (II) kombmo A
NPeACTaBIISIET COOOH MUPUIA3ZHUHILL, N paBHO 3, U Y OTCYTCTBYET.

B eme ogrom Bapuante @opmyisl (II) kombo A mpencrasisier coOON MUPUIAZHHUI, N

paBHo 1, Y mpencrasnser coboit NRio, 1 m pasro 1 umu 2. B npyrom Bapuanre @opmyist (II)
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KOJIBLIO A MpeACTaBIsieT COO0H MupuaasuHu, n paBHo 2, Y npexacrasisieT coboii NR o, 1 m paBHO
1 uymn 2. B npyrom BapuanTte @opmyusl (II) konpo A npeacrasisier coO0M MUpUAA3UHIII, NI PABHO
3, Y npencrasisier coboit NRio, u m pasHo 1 mnu 2. B npyrom Bapuanre @opmyier (II) xkonprio A
npeAcTaBisier coOoH mupunasuHui, n pasao 1, Y npexacrasnsier codoit O, u m pasao 1 wiu 2. B
apyrom Bapuante @opmyinsl (II) konmpio A mpencrasnseT co0oi MUPUOA3UHIIL, N paBHO 2, Y
npencrasisier coboir O, u m pasHo 1 wim 2. B apyrom Bapuante @opmyisl (II) xomsmo A
npeAcTaBIsieT cOO0H mupuaa3uHu, n paBHo 3, Y npexacrapisier codoit O, u m pasHo 1 wiu 2. B
npyrom Bapuante @opmyibl (II) konbo A mpencrabisieT coOOi MUpUmasuHUI, n paBHo 1, Y
oTcyTcTBYeT, 1 m paBHo 1 mwmu 2. B npyrom Bapuanre @opmyisl (II) konpo A mpencrasisier
co0ol mupuAasuHWI, n paBHO 2, Y OTCyTCTBYeT, U m paBHO | wmimu 2. B apyrom Bapuanre
@opmyasl (II) konbo A mpencrasisier coOOH MUPUAASUHILL, N paBHO 3, Y OTCYTCTBYET, U m
pasHo 1 wu 2. B npyrom Bapuante @opmyis (I1) konbLio A npencrasisier COOOH MUPUAAZUHIL,
n pasHo 1, Y mpencrasnsier coboit NR1o, u m pasHo 3 nnu 4. B npyrom Bapuante @opmysl (1I)
KOJIBIIO A MpeACTaBIsieT COO0H mupuaasuHu, n paBHo 2, Y npexacrasisieT codboii NR 1o, 1 m paBHO
3 unm 4. B npyrom BapuanTte @opmyusl (II) konbuo A npeacrasisier coO0H MUpUIA3UHIIIL, I PABHO
3, Y npencrasisier coboii NRio, 1 m pasHo 3 mwnu 4. B npyrom Bapuanre @opmyier (II) komprio A
npeAcTassier codol mupuaasuHui, n pasao 1, Y npexacrasnsier codoit O, u m pasuo 3 wiu 4. B
npyrom Bapuante @opmyisl (II) xombo A mpexncrasisier coO0Ol MUPUIA3HHUI, n paBHO 2, Y
npexacrasisier coboit O, u m pasHo 3 wnmu 4. B apyrom Bapuante @opmyns! (II) kompmo A
npeAcTaBisieT COO0H mupuaa3uHu, n pasHo 3, Y npexacrasisier codoit O, u m pasuo 3 wiu 4. B
apyrom Bapuante @opmyinsl (II) konmpo A mpencrasiser co0oi MUpPUIA3UHII, n paBHO 1, Y
OTCYTCTBYET, U m paBHO 3 win 4. B npyrom Bapuanre @opmyusl (II) xonpio A mpexncrasiser
co0ol mupUAasuHWI, n paBHO 2, Y OTCYyTCTBYeT, U m paBHO 3 wiu 4. B apyrom Bapuanre
peamusauuu Dopmyisl (II) kompio A npencrasiser coOoil mupuAasuHWI, n paBHO 3, Y
OTCYTCTBYET, U M PaBHO 3 wiH 4.

B eme ogHom Bapuante @opmyssl (II) konbo A npezacrasisier cOO0H MUPUMHUIUHIIIL, N
paBHo 1, u Y mpexncraBnser coboit NRigo. B mpyrom Bapmante @opmyner (II) xombmo A
npeacTaBisier coOOW MUPUMUAMHWI, n paBHO 2, U Y mpencrasisier coboit NRio. B mpyrom
Bapuante @opmynbl (II) kompio A mpexacraBisieT COOOW MUPUMHIUHWII, N paBHO 3, U Y
npenctasisier codoit NRio. B npyrom Bapuante @opmyier (I1) konbuo A mpencrasiser coOoit
MUPUMUIUHILL, n paBHO 1, u Y npencrasisier coboii O. B npyrom Bapuante @opmyisr (1) konbLo
A mpencrasisier coO0i MUPUMHUIMHIIL, N paBHO 2, U Y mpexncrasisier coboir O. B nmpyrom
Bapuante @opmynbl (II) kompio A mpexacraBisieT COOOW MUPUMHIWHWII, N paBHO 3, 1 Y
npencrasisier cobori O. B npyrom Bapmante @opmyinbl (II) xonmbumo A mpexncrapisieT coOoi

NUPUMUAMHII, n paBHO 1, u Y orcyrctByer. B npyrom Bapuante Popmyist (II) xompuo A
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npeacTaBisieT coO0H MUPUMUAUHMI, N paBHO 2, 1 Y oTcyTcTBYeT. B npyrom BapuanTe @opmyibt
(II) ko110 A mpeacTassieT cOO0H MUPUMHUINHIIIL, N PaBHO 3, 1 Y OTCYTCTBYET.

B eme ognom Bapuante @opmysl (II) konbo A npencrasisier coO0M MUPUMHUIUHIIL, N
paBHo 1, Y mpencrasnser coboit NRio, 1 m pasro 1 umu 2. B npyrom Bapuanre @opmyist (II)
KOJIBIIO A TpencTaBisieT coO00i mupuMUAMHIIL, n paBHO 2, Y mpexncrasiser coboir NRio, 1 m
paBHO 1 nim 2. B npyrom Bapuanre @opmyisl (1I) koo A mpeacrasiser coO0H MUPUMUINHNI,
n paBHo 3, Y mpexacrapisieT coboit NRio, u m pasHo 1 wnu 2. B npyrom Bapuante ®@opmyiisi (I1)
KOJIBLIO A TIpeAcTaBisieT coO0M MupuMUANHWI, N paBHO 1, Y mpencrasisier codoit O, u m paBHO
1 i 2. B npyrom Bapuante @opmyiel (1) xonbio A nmpencraBnsier coO0H MUPUMHIUHIIIL, N
paBHO 2, Y npencrasisieT codoit O, um pasHo 1 unu 2. B npyrom Bapuante @opmyiist (1) konbio
A mpencrasisier coboi MUpUMUAMHWI, h paBHO 3, Y npeacrassiet codoii O, u m pasHo 1 mmm 2.
B npyrom BapuanTte @opmyisl (II) konbiio A npencrasiser coOOH TUPUMUANHIIL, h paBHO 1, Y
oTcyTcTBYeT, 1 m paBHo 1 mwnu 2. B npyrom Bapuanre @opmyinsl (II) konpo A mpencrasisier
co0ol mupUMHUIUHHUI, n paBHO 2, Y OTCYTCTBYeT, U m paBHO | wim 2. B npyrom BapuaHTe
@opmyasl (I1) konbuo A mpencrasiseT cOOOH MUPUMUANHII, h paBHO 3, Y OTCYTCTBYET, U m
pasHo | wm 2. B npyrom BapuanTe @opmyusl (II) konbiio A npencrasisier coO0i MUPUMUANHIL,
n pasHo 1, Y nmpencrasnsier coboit NRio, u m pasHo 3 unu 4. B npyrom Bapuante @opmysr (1I)
KOJIBLIO A mpeacTaBiisieT OO0l mupuMHUIUHWIL, n paBHO 2, Y mpexncrasisier coboit NRio, u m
pasHo 3 wm 4. B npyrom Bapuante @opmyusl (II) konbiio A npencrasisier coO0i MUPUMUANHU,
n pasHo 3, Y npenctasinsier coboit NRio, u m pasHo 3 unu 4. B npyrom Bapuante @opmysl (1I)
KOJIBLIO A TpeAcTaBisieT co0oi MupuMUAMHWI, N paBHO 1, Y mpencrasisier codoit O, u m paBHO
3 wmm 4. B npyrom Bapuante ®@opmyisl (II) konprio A mpencrasisier co00i MUPUMHIUHUI, N
paBHO 2, Y npencrasisier codbori O, um pasro 3 win 4. B npyrom Bapuante @opmyiis (II) kosbio
A nipencrasisier coOO¥M MUPUMHUIMHUI, N paBHO 3, Y npencrasisieT codoii O, u m paBHO 3 wiu 4.
B npyrom Bapuante @opmysl (1I), koapo A npexncrasiser coO0H MUPUMHUIUHILL n paBHO 1, Y
OTCYTCTBYeT, 1 m paBHO 3 wiu 4. B npyrom Bapuanre ®@opmyisl (II) koapo A mpencrasiser
co0OoH MUPUMHUIAMHWI, N paBHO 2, Y OTCYTCTBYeT, U m paBHO 3. wiu 4. B npyrom Bapuante
@opwmyasr (I1) konbo A mpencrasiseT cOOOH MUPUMUAUHII, h paBHO 3, Y OTCYTCTBYET, U m
paBHO 3 unu 4.

B eme omnom Bapumante @opmynel (II) xomblio A mpencrasisier coOOH MUPA3HHUI, N
paBHo 1, u Y mpexacrasnser codoit NRigo. B gpyrom Bapuanre @opmyner (II) xombmo A
NpeACTaBIsieT COOOM MUPa3uHWI, N paBHO 2, u Y npexactasisier codoit NRjo. B npyrom Bapuante
@opmyner (II) kom0 A mpencraBiseT cOOOH MUPAa3sHHWI, N PaBHO 3, U Y MpPENCTaBIsieT cOOOH
NRio. B npyrom Bapuante @opmyusl (II) konmbiio A npezacrasiisier cOO0H MUPa3HHUI, N PaBHO 1,

u Y npexacrasisier codoit O. B npyrom Bapuantre @opmyisl (1) konmpro A npexncrasisieT coOoit
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MUPA3HHWI, N paBHO 2, u Y npexacrasisier coboii O. B npyrom Bapuante @opmyiisl (1) koo A
npeacTasisier coO0l mupasuHW, n paBHO 3, U Y mpexncrasisier codoit O. B npyrom BapuaHTe
®opmyiel (II) konbrio A npeacrasiser coOol mupasuHW, n paBHo 1, u Y orcyTcTByeT. B npyrom
Bapuante @opmysl (1) konbo A npencrasisier cOOOM MUPa3UHWIL, N PaBHO 2, U Y OTCYTCTBYET.
B npyrom Bapuante ®@opmyisl (II) konbrio A npencrasiser coOOH MUpasUHIIL, N paBHO 3, U1 Y
OTCYTCTBYET.

B eme onrom Bapuante ®opmynsl (II) xonmbio A mpencrasisier coOOH MUPA3UHUI, N
pasHo 1, Y mpencrasnsier coboit NRio, 1 m pasuo 1 umm 2. B npyrom Bapuante @opmys (II)
KOJIBLIO A TpencTaBjsieT coOol mupasuHui, n paBHo 2, Y npencrasisier codoit NRio, 1 m paBHO
1 unm 2. B npyrom Bapuante @opmyusl (II) konbio A npeacraisier cOOOH MUPA3SHHUIL, N PABHO
3, Y mpencragmsier coboii NRio, u m pasuo 1 v 2. B npyrom Bapuante @opmyisi (1) konbmo A
npeACTaBIsieT co0oM mupasuHmwI, n paBHo 1, Y npencrasiser codoit O, u m pasuo 1 wim 2. B
npyrom Bapuante Popmyinbl (II) xkompio A mpencrasnsier coOOH mupaswHWI, n paBHO 2, Y
npexacrasisier coboit O, u m pasHo 1 wimm 2. B apyrom Bapmante @opmynsl (II) komsmo A
NpeACTaBsieT CO0OM mupa3suHWI, n paBHO 3, Y mpencrasisier codoit O, u m pasuo 1 wim 2. B
npyrom Bapuante Popmynsl (II) xomprio A mpencrasnsier coboi mupaswHmWL, n paBHo 1, Y
oTcyTCTBYeT, 1 m paBHo 1 mwnu 2. B npyrom Bapuanre ®@opmyinsl (II) konpro A mpencrasnser
co0ol mupasuHMWI, N paBHO 2, Y OTCYTCTBYET, U m paBHO 1 wnu 2. B npyrom BapuanTe @opmyibt
(II) xonp10 A mperncraBnseT coO0H MupasuHUI, n paBHoO 3, Y OTCyTCTBYET, M M paBHO | mnu 2. B
apyrom Bapuante Popmyinsl (II) xomprio A mpencrasnser coboi nupasuHmi, n pasHo 1, Y
npencrasisier coboit NRio, 1 m pasao 3 wmu 4. B npyrom Bapuanre @opmyist (1) xompmo A
npeacTasisier coOOON mupasuHmI, n paBHoO 2, Y mpexncrasisier coboii NR1o, u m paBHo 3 wnu 4. B
apyrom Bapuante ®opmyinbl (II) kompo A mpencraBnsier coOOH mupaswHWI, n paBHO 3, Y
npencrasisier coboi NR1o, 1 m npencrasinsier codoii 3 wim 4. B npyrom Bapuante @opmyus (11)
KOJIbLIO A TipencTaBisieT coboii mupasuHmi, n paBHo 1, Y mpencrasisier coboit O, 1 m paBHO 3
wiu 4. B npyrom Bapuante @opmyiis (I1) kombiio A mpencrasiisier coO0OH MUPA3UHUI, N PABHO 2,
Y npencrasisier codoii O, m m npeacrasisier codoli 3 umm 4. B npyrom Bapuante @opmysisl (1I)
KOJIBIIO A TipencTaBisieT coOoM mupasuHmWi, n paBHO 3, Y mpexncrasisier coboit O, 1 m paBHO 3
wiu 4. B npyrom Bapuante @opmyiisl (II) kombiio A mpencrasiisier coO0l MUpa3sUHUI, N PaBHO 1,
Y orcyrcTByeT, 1 m paBHO 3 wiu 4. B npyrom Bapuante @opmysl (1) konbro A npeacrasisier
co0o# mupasuHMWI, N PaBHO 2, Y OTCYTCTBYET, U m paBHO 3 i 4. B npyrom BapuanTe @opmyisl
(II) xomp10 A mpeacTassieT cOOOH MUPa3HHIII, N paBHO 3, Y OTCYTCTBYET, U M PaBHO 3 WK 4.

B eme onaom Bapuante @opmyisl (11) koabi1o A npeacrasisier cOOOH TpHASHHILL, N PABHO
1, u Y mpencrasisier coboit NRio. B npyrom Bapuante @opmyinl (II) xonbuo A mpencrapisier

co0oi TpuasuHU, n paBHo 2, 1 Y npexacrtasisier coboli NRio. B npyrom Bapuanre @opmys (1I)
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KOJIBIIO A mpencTasisieT co00i TprasuHui, n paBHo 3, u Y mpexncrasisier codoit NRio. B npyrom
Bapuante @opmyusl (I1) ko110 A nipencrasisier coOOM TpUasUHWII, h paBHO 1, 1 Y npencrapisieT
coboii O. B npyrom Bapuantre @opmyisl (II) konbuo A npencrasisier coO0H TPUASUHUI, N PABHO
2, u Y npexncrasisiet coboii O. B npyrom Bapuante @opmyisl (II) konbiio A npencrasisier coboi
TpUAa3UHMIL, 1 paBHO 3, U Y npencrasisier codoii O. B npyrom Bapuante @opmyisl (II) konbo A
HpencTaBisieT cOOON TpuasuHII, n paBHO 1, 'Y orcyrcrByer. B npyrom Bapuante ®@opmyusr (1I)
KOJIBLIO A TIpencTaBisieT coOOW TpHa3HHIII, N paBHO 2, U Y OTCYTCTBYeT. B mpyrom BapuaHTe
®opmyibl (IT) konbLo A mpencrasisier coO0H TpUASHHII, N PaBHO 3, U Y OTCYTCTBYET.

B emre ongrom BapuanTe @opmyiet (I1) konbio A npencrasisieT cOO0H TPHASHHUI, N PABHO
1, Y npencrasmusier coboii NR 1o, u m paBHo 1 wiu 2. B npyrom Bapuante @opmyusl (1) konbro A
nipeAcTaBIsieT co00i TpuasuHUI, n paBHO 2, Y mpencrasisieT codboit NR 1o, u m pasHo 1 wiu 2. B
npyrom Bapuante @opmyinel (II) xonmbuo A mpencraenser coboi TpuUasWHWI, n paBHO 3, Y
npencrasisier codori NRio, 1 m pasno 1 wim 2. B npyrom Bapuanre @opmyist (II) komsmo A
npeAcTaBisier co0oi TpuasuHui, n pasHo 1, Y mpencrasnsier coboit O, m m pasuo 1 wim 2. B
npyrom Bapuante @opmyinsl (II) kombmo A mpencraenser coOOM TpUA3UHWI, h paBHO 2, Y
npencrasisier coboit O, u m pasHo 1 wimm 2. B npyrom Bapmante @opmynsl (II) kompmo A
npeAcTaBisieT coOO0M TpuasuHW, n paBHO 3, Y mpencrasisier cobort O, m m pasuo 1 wim 2. B
npyrom Bapuante Dopmyiel (II) xombmo A mpencraensier coboi TpuasuHW, n paBuo 1, Y
OTCYTCTBYeT, U m paBHO 1 mnu 2. B npyrom Bapuanre ®@opmynsl (II) konero A mpencrasnser
co0oH TpHasuHUI, N paBHO 2, Y OTCYTCTBYET, U m paBHO | unu 2. B npyrom Bapuante @opmyibt
(II) xonbLO A mpencrasisieT coOOH TpUa3sHHUI, N paBHO 3, Y OTCYTCTBYeT, 1 m paBHO | wiu 2. B
apyrom Bapuante ®@opmyisl (II) kompo A mpexacrasiser coOoil TpuasuHwi, n paBHo 1, Y
npencrasJsietr coboit NR o, u m paBro 3 wnu 4. B npyrom Bapuante @opmysisl (1) s I), kombiio A
npeacTaBisier coOol TpuasuHWI, n paBHO 2, Y mpexacraBisieT codoit NRio, © m mpencrapisieT
coboii 3 wiu 4. B apyrom Bapuante @opmyisl (1) koo A npeactapisieT OO0 TPUAZUHIIL, N
paBHO 3, Y mpexacrtasinsieT coboit NRio, 1 m mpencrasisier codoit 3 wnu 4. B npyrom BapuaHTte
®opmyier (II) konbio A mpencrasnsier coboit TpuasuHm, n paBHo 1, Y npeacrasisier codoii O,
um pasHo 3 win 4. B npyrom BapuanTe @opmyusl (II) konbro A npencrasnsier coOoi TpuasuHM,
n paBHO 2, Y mpexacrasisier cobori O, m m npencrasnser coboit 3 wimm 4. B npyrom Bapuanre
@opmyner (II) konbro A mpencrasnsier coboit TpuasuHW, n paBHo 3, Y npeacrasisier codoi O,
um pasHo 3 wiu 4. B npyrom Bapuante @opmysl (II) konpo A npencrasnsier coOoi TpuasuHmI,
n paBHO 1, Y orcyrcrByer, u m paBHo 3 wim 4. B npyrom Bapmante @opmyinsl (II) xompio A
npesacTaBisier coO0Ol TpUasMHUI, N paBHO 2, Y OTCYTCTBYeT, 1 m paBHO 3 win 4. B npyrom
Bapuante Popmyusl (II), kombo A mpeacrapisieT cOOOM TpUa3UHUI, N paBHO 3, Y OTCYTCTBYET,

U m paBHO 3 Wi 4.
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B npyrom Bapuante @opmyisl (II) konberio A npencrasisier codoit pernn, T npencrasisier
coboit CR1R2, W npencrasnsier coboii CR4Rs, u V npencrasnser codoii CR3. B npyrom Bapuanre
@opmyasl (I1) konbuo A nmpencrasisier coboit ¢penn, p pasHo 0, T mpencrasisier coboii CRiR;,
W npencrasisier coboit CR4Rs, u V npencrasnser coboii CR3. B npyrom Bapuante @opmyuer (1I)
KosbLio A mpencrasisier coboit pernn, T npencrasisier codori CR1R2, W npencrasisier coboi
CR4Rs, V mpencrasnser coboit CR3, u n paBHo 1. B npyrom Bapuante ®@opmy:s! (II) konbo A
npenctasisier coboit penun, T npencrasnsier coboit CRi1R2, W npencrasnsier coboii CR4Rs, V
npenctasisietr coboit CR3, u n npeacrasnser codoti 2. B npyrom Bapuanre @opmyiisl (I1) kosbio
A mpencrasisier coboit pennn, T npencrasisier cobori CR1R2, W npencrasnsier codoii CR4Rs, V
npencrasisier coborr CR3, m n pasHo 3. B gpyrom Bapmante @opmyner (II) kompmo A
npexacrasisier codoit ¢erun, p pasHo 0, T npexncrasiser codoit CR1R2, W npencrasnsier coboit
CR4Rs, V mpencrasnsier coboii CR3, u n paBro 1. B npyrom Bapuante @opmyist (I1) konbo A
npexcrasisier codoit ¢erun, p pasHo 0, T npencrasiser codoit CR1R2, W npencrasnsier coboit
CR4Rs, V mpencrasnsier coboit CR3, u n pasHo 2. B npyrom Bapuante @opmyisl (II), kompio A
npexacrasisier codoit Gernn, p pasHo 0, T npexncrasnsier codoit CR1R2, W npencrasnsier coboit
CR4Rs, V mpencrasisier coboti CR3, u n paBHO 3.

B eme omnom Bapmante @opmynbr (II) kompmo A mpencrasisier coboit denmn, T
npencrasisier codoit CR1R,, W npencrasisier codoii CR4Rs, V npencrasisier coboit CR3, u Y
npencrasisier coborr O. B npyrom Bapmante @opmyinbl (II) xombumo A mpexncrapisieT coOoit
¢enun, p pasuo 0, T mpencraBmsier codoit CRiR;, W mpencrasmsier coboit CR4Rs, V
npencrasJsier coboit CR3, u Y npencrasnser coboii O. B npyrom Bapuante ®@opmyisi (II) kosbio
A nipencrasisiet coboii ¢penmn, T npencrasnser codboit CR1R2, W npencrasnser coboit CR4Rs, V
npencrasisier coboii CRs, Y mpencrasisier coboii O, u n npencrasnsier codoit 1. B npyrom
Bapuante @opmyisl (1) konbuo A npexacrasisieT coboit penmn, T npeacrapnsiet codoii CRiR,
W npencrasnsier coboit CR4Rs, V mpencrasisier codoii CR3, Y npencrasnser coboit O, u n
npencTasisiet codoii 2. B npyrom Bapuante @opmyiisl (I1) kosbiio A npencrasisiet codboi heru,
T mpencrasnsier coboii CR1R2, W npencragnsier coboii CR4Rs, V npencrasnsier coboii CR3, Y
npexacrasisier coboit O, u n pasao 3. B npyrom Bapuante @opmysl (II) konbo A npencrasnser
coboii ¢enun, p pasuo 0, T mpencrasnsier cobori CR1R2, W mpencrasnsier coboii CR4Rs, V
npencrasisier coboir CRs, Y mpencrasisier coboii O, u n npencrasnser codoit 1. B npyrom
Bapuante @opmyiel (1I) konbLo A npeacrasisier codoii pern, p pasHo 0, T mpencrasisier coboit
CR1R2, W npencrasisier codoit CR4Rs, V mpencrasisier codoit CR3, Y npencrasisier codoit O, u
n paBHO 2. B npyrom Bapuante @opmyssl (1I), konbrio A npencrasisier coOoii ¢penm, p pasHo O,
T mpencrasmsier coboii CR1R2, W npencrasnsier coboii CR4Rs, V npencrasmsier coboii CR3, Y

npexacrassier coboii O, u n paBHO 3.



-40 -

B eme omnom Bapmante @opmynbr (II) kompmo A mpencrasisier coboit denmn, T
npencrasisier coboit CR1R2, W npencrasisier codoit CR4Rs, V npencrasmnsier coboit CR3, Y
npencrasisier codoit O, u m pasHo 1 unmu 2. B npyrom Bapuante @opmyinel (II), xombuo A
npexcrasisieT codoit gpenun, p pasHo 0, T npexncrasnser codoit CR1R2, W npencrasnsier coboit
CR4Rs, V npencrasisier codoit CR3, Y npencrasisier coboit O, u m pasHo 1 uim 2. B npyrom
Bapuante @opmysl (II), kom0 A npencrasisier codoit penmnn, T npencrasnsier coboit CR1R,
W npencrasnsier codoii CR4Rs, V npencrapisier coboii CR3, Y npencrassier coboit O, n paBHO
1, u m paBHo 1 unu 2. B npyrom Bapuante @opmyusl (1I) konbrio A npencrasisier coboit pennn,
T nmpencrasisier coboit CR1R2, W npencrasnsier coboii CR4Rs, V npencrasnser coboii CR3, Y
npenctasisiet codoii O, n paBHo 2, u m paBHo | wiu 2. B npyrom Bapuante @opmyiisl (I1) konbo
A mpencrasisier coboit pennn, T npencrasisier codori CR1R2, W npencrasnsier codoii CR4Rs, V
npencrasisier codoit CRs, Y mpencrasnsier coboti O, n paBHO 3, 1 m paBHO 1 wim 2. B npyrom
Bapuante @opmyiel (1I) konbLo A npeacrasisier codoii pern, p pasHo 0, T mpencrasisier coboit
CRiR2, W npencrassier coboit CR4Rs, V npencrasmisier coboit CR3, Y npencrasnsier coboii O, n
paBHo 1, u m pasHo | i 2. B apyrom Bapuante @opmyisl (1) konbLo A npencrasiser codoi
¢enmn, p pasuo 0, T mpencrasmsier codoit CRiR,, W mpencrasisier coboit CR4Rs, V
npexcrasisier codoit CRs, Y mpencrasnsier coboti O, n paBHO 2, 1 m pasHO 1 wiu 2. B npyrom
Bapuante @opmyisl (II) konbLo A npeacrasisier codoii penn, p pasHo 0, T mpencrasisier coboit
CR1R2, W npencrassier coboit CR4Rs, V npencrasmisier coboit CR3, Y npencrasisier coboii O, n
paBHO 3, u m paBHo | uimm 2. B npyrom Bapuanre @opmyisl (II) konbLio A npencrasnser codoi
¢dennn, T npencrasiser codori CR1R2, W npencrasnsier codoit CR4Rs, V npencrasisier coboii
CR3, Y npeacrasisier coboit O, u m pasuo 3 unu 4. B npyrom Bapuante @opmyisi (1) kompo A
npencrasisier codoit Genun, p pasHo 0, T npencrasnser codoit CR1R2, W npencrasisier coboi
CR4Rs, V npencrasisier coboit CR3, Y mpencrasnsier coboit O, u m pasHo 3 wiu 4. B npyrom
Bapuante @opmyisl (1) konbuo A npexacrasisieT coboli penmn, T npeacrasnsier codoii CRiR,
W npencrasisier coboii CR4Rs, V npencrasnser coboit CR3, Y npencrasisier coboit O, n paBHO
1, u m paBHo 3 wnu 4. B npyrom Bapuantre @opmyusl (1I) konberio A npencrasinsier coboit pennn,
T mpencrasnsier coboit CR1R», W npexncrasnsier coboii CR4Rs, V npencrasnser coboii CR3, Y
npenctasisiet codoii O, n paBHO 2, 1 m paBHO 3 win 4. B npyrom Bapuanre @opmyiisl (11) konbio
A mpencrasisiet codoit pennn, T npencrasusier cobori CR1R2, W npencrasnsier codoii CR4Rs, V
npencrasisier codoit CRs, Y mpencrasmsier coboti O, n paBHO 3, 1 m paBHO 3 win 4. B npyrom
Bapuante @opmyisl (II) konbLo A npeacrasisier codoii pernn, p pasHo 0, T mpencrasisier coboit
CR1R2, W npencrasisier coboit CR4Rs, V npencrasmisier coboit CR3, Y npencrasisier coboii O, n
paBHO 1, u m paBHo 3 wim 4. B npyrom Bapuanre @opmyinsl (II) konbLo A npencrasnser codoi

EHUJI, aBio 0, T mnpencrasnser coboii CR1R>, W mpencrapnsier coboit CR4Rs, V
pp p
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npencrasisier codoit CR3, Y npencrasnser codoii O, n paBHO 2, a m paBHO 3 wimu 4. B npyrom
Bapuante @opmyisl (II) konbLo A npeacrasisier codoii pernn, p pasHo 0, T mpencrasisier coboit
CR1R2, W npencrasmsier coboit CR4Rs, V npencrasmisier coboit CR3, Y npencrasisier coboii O, n
paBHO 3, 1 m paBHO 3 Wiu 4.

B eme oxgHom Bapuante ®opmyinel (II) p paBro 0, m xaxnasiii u3 Ri, Rz, R4y u Rs
npencrasisier codoii H. B npyrom Bapuanre @opmyuer (II) p pasno 0; xaxasrii u3 Ri, Rz, Ry n Rs
npencrasisier coboii H; u R; npencrasnser codoit H. B npyrom Bapuante ®@opmyuet (II) p pasao
0; xaxnbiii u3 Ri, Rz, R4 u Rs npencrasnsier coboii H; R3 mpencrasisier coboii H; u kaskapiii u3
Rs, R7, Rg, Ro 1 R11 mpencrasisier codoit H. B npyrom Bapuante ®@opmyist (1) p paBHO 0; Kaxablii
u3 Ri, Ry, R4 u Rs mpencrasisier coboii H; R3 npencraensier coboii H; kaxnbiit u3 Res, R7, Rg, Ro
u R11 mpencrasnsier coboit H; u xaxnpiii u3 Ri2 u Ris npeacrasnsier coboii H.

B eme ognom Bapuante @opmyast (II) p paBHo 1, u kaxablil u3 Ri, Rz, Ry 1 Rs
npencrasisiet coboit H. B npyrom BapuanTe @opmynsl (1) p pasen 1; kaxasrii u3 Ri, Rz, R4 n Rs
npenctasisier codoit H; u Rs npencrasnsier codoit H. B npyrom BapuanTe ®@opmyist (II) p paBHO
1; xaxnbiit u3 Ri, Ry, R4 u Rs npencrasnsier coboti H; Rs mpencrasisier coboii H; u kaskawiii u3
Rs, R7, Rs, Ro m R11 mpencrasmsier codoit H. B npyrom Bapuante @opmyiet (1) p paBHO 1; Kaxabrii
u3 Ry, Ry, Ry u Rs mpencrasisier coboii H; R3 npencrasnsier coboii H; kaxnprit u3 Rs, R7, Rg, Ro
u R11 npencrasnser coboit H; n xaxnapii n3 Riz u Ris npeacrasnser coboii H.

B eme ognom Bapuante @opmyist (II) p paBHO 2, u kaxablil u3 Ri, Rz, Ry 1 Rs
npexcrasisier coboit H. B npyrom BapuanTe @opmyinsl (1) p pasen 2; kaxabiii u3 Ri, Rz, R4 u Rs
npencrassier coboii H; u R; npencrasnser codoit H. B npyrom Bapuante ®@opmyuet (II) p paBaO
2; xaxnaeiii u3 Ri, Ra, R4 u Rs npencrasnser coboii H; R3 npencrasnser coboii H; u kakapiii u3
Rs, R7, Rg, Ro 1 R11 mpencrasisier coboit H. B npyrom Bapuante ®@opmyiisi (I1) p paBHO 2; Kaxablii
u3 Ri, R», R4 u Rs npencrasisier coboii H; R3 npencraensier coboii H; kaxnbiil u3 Res, R7, Rg, Ro
u R11 mpencrasnsier coboit H; u xaxnapii u3 Ri2 u Ris npeacrasnser coboii H.

B eme onnom Bapuante @opmyisl (I1) p pasHo 1, 2, 3 wnum 4, u R npencrasnser codoit
¢Top. B npyrom Bapmante Popmysel (II) p pauo 1, 2, 3 wimm 4, u R nmpencrasnsier coboit
nevitepuii. B npyrom Bapuante ®@opmynsl (II) ommn wmmm Heckonmpko u3 Ri, Rz, Ry m Rs
NPEACTABISIIOT co00it ¢pTop. B npyrom Bapuante @opmyinsl (I1) onun wiu Heckonpko u3 Ri, Ry,
R4 u Rs mpencrasmsiroT coboit nefitepuii. B npyrom Bapuante @opmyiisl (I1) oquH Ui HECKOIBKO
3 Re, R7, Rg, Ry 11 R11 mpencrasnsitor coboii ¢pTop. B apyrom Bapuante @opmyier (II) ogun mm
HeckoNbko 13 Rs, R7, Rg, Ro 1 R11 mpencrasmsiror codoii peiirepuii. B npyrom BapuanTe @opmyJibl
(IT) omuu nnmm 0o6a R12 u Rz mpencrasisiroT codoit prop. B apyrom Bapuante @opmyist (1) ogun

wiu o6a Ri2 u Ri3 mpencrasisiroT coboii aeiirepuii.
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Kaxxnplii M3 BapHMaHTOB OCYIIECTBJIEHHsS H300pETEHHs], OIMCAHHBIX B HACTOALIEM
NOKYMEHTE B OTHOLIEHUU coequHennii @opmyiel I, Takxke npuMeHuM k coequHeHussM Popmy bl
II-A.

Cornacao @opmynam I-A, I, II-A wnum I, npuBeneHHbIM B TaHHOM JOKYMEHTE, KOTJa
KOJIBIIO A TpencTaBisieT coOOi MUPUIMHMI, MOJOKEHHe aroMa N MUPUAWHUIA MOXKET ObITh

TaKHUM, KaK IIOKa3aHO HHKE:

—N N=— — —
GO

Hanee, B coorBercTBun ¢ Popmynamu I-A, I, 1I-A wnu 1, npuBeneHHbIM B JaHHOM
JOKYMEHTe, KOrJa KOJbIO A TpencTaBisieT cOOOW MHPUAA3UHWI, TMOJOXKEHHs aToMOB N

MUpUaa3nHuIa MOTYT OBbITH TaKUMH, KaK ITOKa3aHO HHKC!

e

Hanee, B coorBerctBuu ¢ @opmynamu I-A, I, II-A unu II, npuBeneHHbIMU B JAHHOM
JIOKYMEHTE, KOrjma KOJbIO A mpencraBiseT coOOW NUPUMUAMHUI, TOJOXKEHUs aToMOB N

MUPUMHUAWHUIIA MOTYT OBITH TaKHUMH, KaK IMTOKa3aHO HHXKE:

WJTH
Hanee, B coorBerctBuu ¢ ®opmynamu I-A, I, II-A unu II, npuBeneHHbIMU B JaHHOM
JOKYMEHTE, KOT/Ia KOJIbIIO A MPEeACTaBIISIeT COOOH MUPAa3HUHILI, TOJIOKEHHsT aTOMOB N MUpa3suHmIa

MOTyT OBITb TaKUMH, KaK ITIOKa3aHO HUXKEC:

—N

N\, 7/

N
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Hanee, cornacHo ¢opmynam I-A, I, II-A nnm II, npuBeneHHBIMH B TAaHHOM JTOKYMEHTE,

KOT/a KOJbIO A mpeacTaBisieT cOO0H TpHa3HHIII, MOJOXKEeHNUs aTOMOB N TPHAa3HHUIIA MOTYT OBITh

TaKHMH, KaK IMTOKAa3aHO HUKE:

=N N=N N=N N=
\\N%% <\N4£:% N\\_,/i_% N\\N%

Bce npyrue nepemennbie, onucanHbie B popmyiiax I-A, I, 11-A v 11, umeroT Te 3HaUeHus,

KOTOpBIE ONPEEIIECHBI BbILIE.

Hexkoropeie Bapuantsl coenuaennii @opmyn I-A, 1, II-A, II unn ux dapmaneBrudecku

npueMIIeMbIX coJieit mokasanbl B Tabmuue 1, npusenennoi auxe. Coennnenust @opmyin I-A, 1 11-

A, I win ux QapManeBTUYECKH MpUEMJIEMble COJIM W coenuHeHus Tabmuubl 1, uam ux

(I)apMaLIeBTI/ILIeCKI/I NPUEMIIEMBIC COJIM BMECTC HUJIU MO OTACJIBbHOCTHU MHOTrAa YIIOMHWHAKOTCA 30€Ch

KaK «COCOUHCHUA II0 I/1306peTeHI/II-O>> HIIN « COCOUHCHUs, MNPUBCIACHHBIC B HACTOALIEM

JOKYMEHTEY.
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PackpbiThle coenuHEHMsT COmEp)KaT OJWH WJIM HECKOJIbKO CTEPEOLIEHTPOB, U KaKAbIH
CTEPEOLICHTP MOKET CYyLIeCTBOBATh HEe3aBHCUMO OO B R-, b0 B S-koH(pUrypaunu. B ogHOoM
U3 BAPUAHTOB OCYLIECTBICHUS N300PETEHUS, COSMHEHHUS, OMICAHHBIEC B HACTOSIIEM JOKYMEHTE,
NPUCYTCTBYIOT B ONTUYECKH aKTUBHBIX WIN paremMudecknx (opmax. Cienyer moHMMATh, YTO
OINMCaHHbIE 371€Chb COCOMHEHHUS BKJIIOYAIOT B Ce0s MX palleMUYEeCKHe, ONTHYECKH AKTHUBHBIC,
pEerHoN30MepHbIE U CTepeon3OMepHble (OPMBbI MM WX KOMOHMHALMH, KOTOpble O0JataroT
OMHCAaHHBIMU 3/1€Ch TEPANEBTUYECKHU MOJE3HBIMU CBOHCTBAMM.

[Tony4yeHne ONTUYECKH aKTUBHBIX (POPM TOCTUTAETCS JIFOOBIM MOAXOASAIINM CITOCOOOM, B
TOM 4YHCJI€ B KaueCTBE€ HEOIPAHMYMBAIOLIMX MPUMEPOB BKJIOYAs pasfiesieHHe paleMU4ecKon
dopMBl MeTOmAMH TEPEeKPUCTAIUIM3ALMH, CHHTE3 U3 ONTUYECKH AaKTHBHBIX HCXOMIHBIX
MaTepHajoB, XUPAJIbHBIA CHHTE3 WIM XpOMarorpauyeckoe pasfesieHHe C HCIOJIb30BAHHUEM
XUPAJIbHOW HENMOABIKHON (pa3bl. B 0gHOM BapuaHTe OCYIIECTBJICHUsS] M300pETEHUs] B KaUeCTBE
PaCKpBITOrO COEAMHEHNUs], OMMCAHHOIO B HACTOSLEM AJOKYMEHTE, UCIOJIb3yETCs CMECh IBYX MU
Oonee m3omepoB. B npyroMm BapuaHTe OCYLIECTBIECHUS H300pPETEHHS B KA4eCTBE PACKPBITOIO
COEMHEHMs], ONMCAHHOIO B HACTOSIIEM JOKYMEHTE, UCIOJb3yeTCs YUCThI u30Mep. B npyrom
BapUaHTE COCAMHEHHUs, ONMCAHHBIE B HACTOSIIEM AOKYMEHTE, COAEpPKaT OAMH HJIU HECKOJIBbKO
XUPATbHBIX LEHTPOB. DTH COECAMHEHHUS] MOTYT ObITh MOJyHYeHbI JIOOBIMH CIOCOOAMH, BKJIFOUAs
CTEpEOCENEKTUBHbIN  CHHTE3, JHAHTHOCEJEKTUBHBIH CHHTE3 WU pa3/elieHHe CMeCH
SHAHTHUOMEPOB WK AuacrepeoMepoB. Pasnenenue coennHeHu U UX U30MEPOB OCYILECTBISAETCS
moObIMH crioco0amMH, BKIIFOYAs, B Ka4eCTBE HEOTPAHUYMBAIOIIUX MPUMEPOB XHUMHUYECKUE
npoueccel, (pepMeHTATHUBHBIE MPOLECCH], (PAKIHMOHHYI KPHCTALIM3ALMIO, JUCTHULILHAI U
XpoMaTorpaduro.

B onHOM BapuaHTe pacKpbIThble COEIMHEHUS] MOT'YT CYLIECTBOBATH B BUE TayToMepoB. Bee
TayTOMEPBI BKIIOUEHBI B 00bEM MPECTABICHHBIX 31€Ch COSAMHEHUI.

CoenvHeHus, ONMUCAaHHBIE B HACTOSALIEM JAOKYMEHTE, TakKK€ BKIIOYAKOT H30TOIMHO-
MeUEeHbIe COEITUHEHHs], B KOTOPBIX OJJUH MM HECKOJbKO aTOMOB 3aMEHEHBbl Ha aTOM, UMEIOIIHI
TOT K€ aTOMHBIM HOMEp, HO AaTOMHYI0 MacCy WJIM MacCOBOE YUCIIO, OTIIMYHOE OT aTOMHON MaccChbl
WJIK MacCOBOT'O YMCJa, OOBIYHO BCTPEYAOIIUXCs B mpupoze. [Ipumeprl H30TOMOB, MOAXOASLINX

AJisi BKIIFOYUCHUA B OINHUCAHHBIE 3AE€Ch COCAUMHCHUS, BKIIKOYAIOT, HO HE OI'paHUYHUBAKOTCA
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crenyiomvn: 2H, *H, 11C, 13C, 14C, 3C1, 18F, 137, 125, BN, 5N, 150, 170, 80, 2P u 35S. B opriom
U3 BAPHAHTOB OCYINECTBJICHHS HW300PETeHUs] H30TOMHO-MEUYEHble COEAMHEHHS MOTYT
NPUMEHSThCS B HCCIIEAOBAHUSX paCIpelesieHns] JeKapCTBEHHOIrO CPEACTBa WM cyOcTpara B
TKaHsX. B 1pyrom BapuaHTe OCyLIeCTBICHUs H300peTeHHs 3aMeHa Ha OoJiee TsKelble H30TOIIbI,
Takue Kak neWrtepuii, obecreunBaeT OONBIIYI0 METa0OIMYECKYIO CTaOMJIBHOCTH (Hampumep,
yBEJIMYeHNEe NEepPHOAa IMOJYBBIBEACHUS in VIVO WIM CHIDKeHHe TpeOOBaHUI K AO3UpPOBKe). B
APYTOM BapuaHTe OCYINECTBICHUS M300pEeTEH s, COEMHEHNsI, OMMCAHHbIE B TAHHOM JIOKYMEHTE,
BKJIFOYa0T u3oton “H (m.e. neitrepuit).

B eliie 0o1HOM BapuaHTe OCYIIECTBJICHHUS H300pETEH sl 3aMeHa Ha MO3UTPOHHO-AKTUBHbIE
msotomnbl, Takue kak ['C, ¥F, 1’0 u N, mMoxeT ncnonb3oBaThes B MOSUTPOHHO-3MHCCHOHHOM
tonorpadpuu (I1OT) nns omeHku 3aHsATOCTH perentopa cydcrparoM. HM30ToNMHO-MeuYeHbIe
COCUHEHHUs] MOTYT OBbITh TOJY4YeHBI JEOOBIM MOAXONSAIIUM CHOCOOOM WM METOAaMH C
UCIIOJIb30BAHHEM  COOTBETCTBYIOIETO  H3OTOMHO-MEYEHOTO peareHra, BMECTO OOBIYHO
HCIIOJIB3YEMOr'0 HEMEUEHOTO PeareHTa.

KoHKkpeTHbIe COeIMHEeHH sI, OMMCAHHBIE B HACTOSIILEM JOKYMEHTE, U JPYTrue COeIUHEHUs],
OXBaTbhIBAE€Mble OJJHOHM HJIM HECKOJIbKMMH (HYOPMyJIaMH, ONMCAHHBIMHU B HACTOSIIEM OKYMEHTE,
CoZiepIKalie Pa3InuHbIEe 3aMECTUTENH, CHHTE3UPYIOT C UCTIOJb30BAHUEM METOIUK U MAaTEPHAJIOB,
OIMMCAaHHBIX B HACTOSILIIEM TOKYMEHTE U MPHBEACHHBIX, Harpumep, B Fieser and Fieser’s Reagents
for Organic Synthesis, Volumes 1-17 (John Wiley and Sons, 1991); Rodd’s Chemistry of Carbon
Compounds, Volumes 1-5 and Supplementals (Elsevier Science Publishers, 1989); Organic
Reactions, Volumes 1-40 (John Wiley and Sons, 1991), Larock’s Comprehensive Organic
Transformations (VCH Publishers Inc., 1989), March, Advanced Organic Chemistry 4% Ed.,
(Wiley 1992); Carey and Sundberg, Advanced Organic Chemistry 4th Ed., Vols. A and B (Plenum
2000, 2001), u Green and Wuts, Protective Groups in Organic Synthesis 3rd Ed., (Wiley 1999)
(Bce OHHU BKJIIOUEHBI B Ka4eCTBE CCBUIKH B Cliydae Takoro packpbitusi). C Lenbi0 BBEIEHHS
pasauyHbIX (ParMEeHTOB, MPUCYTCTBYIOLIMX B (OPMysiaX, MPeACTaBJIEHHbIX B HACTOSIIEM
JIOKyMeHTe, oOuire CrocoObl MOJy4eHHs] COeAMHEHHI, OMUCAHHbIE B HACTOSIIEM JOKYMEHTE,
MOTyT ObITb MOAM(HUIUPOBAHBI TOCPEACTBOM HCIIOIb30BAHMS MOAXOISIIUX PEAreHTOB H
YCJIOBU.

CoenvHeHUs, ONMUCAHHBbIE B HACTOSIIEM JOKYMEHTE, MOTrYT OBbITh CHHTE3UPOBAHBI C
UCIIOJIb30BAHHEM JTFOOBIX MOAXOMSIINX CIIOCOOOB, UCXOAS M3 COENUHEHUH, KOTOPbIE TOCTYITHBI U3

KOMMEPUYCCKHUX NCTOYHUKOB, WX MMOJYYCHBI C UCIIOJIB30BAHUEM ONMCAHHBIX 31€CH CII0CO00B.

Memoouwr 1evenus
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CoenuHeHnss 1O H300PETEHHIO MOTYT OBITh HCIOJIB30BAHBI B CIOCOOE JIEUCHUS
3a00neBaHNsl WIM COCTOSHHUS y CyOBEKTa, NMpUYeM YKa3aHHBIH CIOcO0 BKIIIOYAET BBEICHUE
CyOBEKTy COeAMHEHHs] MO M300peTeHuI0 Ui (papMaleBTUYEeCKON KOMITO3ULMH, COneprKaiei
CoelMHEHUe 1o U300peTeHnto. B 0JTHOM BapuaHTe OCYIECTBIEHHUS OMUCAHHBIX 37€Ch CIIOCOOOB
CyOBEKTOM SIBJIS€TCSI YeJOBEK. B OZHOM M3 acleKTOB, COEOMHEHHs], INPENCTABICHHBIE B
HACTOSIIEM JOKYMEHTe, MOTYT NPUMEHSTbCA U JIedeHUs 3a00JIeBaHMs WM COCTOSIHUS,
JENCTBYS B KQUeCTBE arOHUCTA PELeNTOpa OPEKCHUHA-2.

CoenunHenusi Mo M300PETEHHIO MOTYT MPHUMEHSTHCS ISl JICYeHUs 3a0O0NeBaHUs WU
COCTOSIHUS, BBIOPAHHOTO W3 TPYMIbI, COCTOSIIEH W3 HAPKOJIENICHH, KATAIUICKCHH WU
TUNIEPCOMHUY, Y HY)KIAIOIIEroCsl B 3TOM CyObeKTa.

B omHOM M3 BapMaHTOB OCYLIECTBICHHS H300PETEHMs, COCOUHEHUS MO0 H300PETEHHIO
MOTYT TPUMEHSTBCS JJsl JICYEHUsT HAPKOJETNCHM y cyObekrta. B OgHOM U3 BapuaHTOB
OCYILIECTBIICHUST M300PETEHUSI COSIMHEHUS TI0 N300PETEHHIO MOTYT MPUMEHSATHCS IS JICYCHHUS
KaTaIuIeKCUH Y CyObeKkTa. B OTHOM M3 BapHaHTOB OCYINECTBJICHUS] U300PETEHHs] COEAMHEHUS 110
M300pETEHNI0 MOTYT MPUMEHSITHCS JJIS1 JICYEHUSI TUIIEPCOMHUHN Y CYOBEKTa.

Penienropsl opekcruHa-2 Ba)KHBI U1 LIMPOKOTO CHEKTpa Onosorndecknx QyHKIHH. ITO
O3HAYAEeT, YTO PELENTOPbl OPEKCHHA-2 MIPAIOT POJIb B MEXAHU3MAaX Pa3IMYHbIX 3a00J€BaHUN Y
monei uinu apyrux Buaos. CoeqMHEHNE 10 HACTOSAIIEMY N300PETEHNIO MOXKET PUMEHSIThCS IS
JieUeHUs1, MPEeJOTBPALLEHUS] UIM YMEHBLIEHUS] PUCKA BOSHMKHOBEHMsI OJJHOTO WJIM HECKOJIBKHX
CHUMIITOMOB DPAa3JIMYHbIX HEBPOJOTMYECKHMX M TCUXMYECKHX 3a00JI€BaHUN, CBA3aHHBIX C
U3MEHeHHssMH (QYHKLMH CcHa/OoapcTBOBaHus, WiM camux 3aboneBanuii. To ecTb Takmx
3a00eBaHNi, KaK HAPKOJIETICHS], HAPKOJIETICHS C KaTaIUIEKCUeH, HINONaTHYecKasi THIePCOMHUS,
TUIEPCOMHUSA, CHHAPOM allHO? BO CHE, CUHAPOM HapKOJIETICUH, CUHAPOM I'MIEPCOMHOJIEHTHOCTH,
XapaKTEPU3YIOIIUICS THIIEPCOMHMEN (Hampumep, y cyOpekToB ¢ cuHapomom Kieitna-JleBuHa,
ryOOKO¥ Jenpeccuei ¢ runepcoMHue, neMenuueii ¢ teapiamu Jlesu, Oone3npro [TapkuHCOHA,
NPOrPECCUPYIOIIUM HAOBSAEPHBIM MapaiaudoM, cuHapomoM llpaaepa-Bunmu, cunapoMom
Mebuyca, TMIOBEHTWIILMOHHBIM CHHApPOMOM, Oonesnpto Humana-Iluka tuma C, ymmOom
TOJIOBHOTO MO3Ta, WH(ApKTOM TOJIOBHOTO MO3Td, OMYXOJIBIO TOJIOBHOTO MO3ra, MBIIIEYHON
nuctpodueli, pacCcesHHBIM CKJIEPO3OM, MHOXKECTBEHHOW CHUCTeMHOH arpoduei, ocTpbiM
IMCCEMUHUPOBAHHBIM  3HIE(patoMuenuroM, cuHapoMoM [ wmiieHa-bappe, sHuedamuTom
Pacmyccena, sHuedamurom BepHuke, nuMOnueckum >HUEDANTUTOM WIH SHIUe]anonaTuei
XamuMoTo), KOMa, MOTepst CO3HAHMsS, OKUpEHUe (HarpuMep, 3JI0KAYe€CTBEHHBIH MaCTOLUTO3,
5K30T€HHOE OXHUPEHHE, THUINEPUHCYJIUHOBOE OXKUPEHUE, TUIEPIIa3MAaTHYECKOE OXHUPEHHUE,
runouzapHoe OXXUPEHHE, THIIOIUIA3MATHIECKOe OKUPEHHE, THIIOTHPEOUIHOE OXXKHUPEHHUE,

TUNOTAJIAMHUYECKOE OXHUPCHUE, CUMITOMATHYCCKOC OXHNPCHUC, I/IH(baHTI/IJ'IbHOe OKUPCHUC,
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OKHUPEHHEe BEPXHEH YaCTH Tejla, ATUMEHTAPHOE OXKUPEHNE, TUIIOTOHATHOE OXKUPEHUE, CUCTEMHBIH
MAacCTOLIUTO3, pOCTOE OKUpEHUE Wi LEHTPAJTbHOE OJKUPEHHE), CUHJIPOM
WHCYJIMHOPE3UCTEHTHOCTH, OOJie3Hb AJbLreiiMepa, HapyIIeHUs CO3HAHUS, Takue KaKk KoMma |
nooOHble, MoOouHble 3(PGEKTHl U OCJIOKHEHUS, CBA3aHHBbIC C aHECTe3WeH, HapyIIeHHe CHa,
Yype3MepHasi THEBHAsSI COHJIMBOCTD, TPOOJIEMbI CO CHOM, O€CCOHHUIIA, IPEPBIBUCTBIN COH, HOYHOMH
MHOKJIOHYC, TpepbiBaHHE OBICTPOrO CHA, DKET Jiar, CHHAPOM CMEHbI YaCOBBIX IOSICOB,
pPacCTPOICTBO CHAa MOCMEHHOro pabOTHHKA, PACCTPOWCTBO CHA, HOYHBIC CTPAaxXH, AEMPECCHs,
ryOoKasi Jenpeccusi, JJyHaTHU3M, SHype3, HapyIIeHHe CHa, BedepHee 00OCTpeHue mpu OOJe3HH
Anbureiimepa (Alzheimer’s dusk), BeuepHsis CHyTaHHOCTb, 3a0OJ€BaHUS, CBSI3AHHBIE C
LUPKATHBIM PUTMOM, (uOpoMManTus, COCTOSHUE, CBSI3AHHOE CO CHI)KEHHEM KadeCTBa CHa,
nepeenanne, 00CECCHBHO-KOMITYJIBCHBHOE PACCTPOHCTBO MUILEBOrO MOBENEHHs, 3a00JeBaHuUs,
CBSI3aHHBIE C OXKUPEHUEM, TUTIEPTOHHS, TUa0eT, MOBBIIIEHHAS KOHIIEHTPALHSI UHCYJIMHA B TIa3Me
Y MHCYJIMHOPE3UCTEHTHOCTD, TUIIEPJIUTTUAEMUSI, THITEPJIUIIEMUSI, PAK SHIOMETPHS, PAaK MOJIOUHOM
JKEJIe3bl, PaK MPEACTATEIbHON JKEJIe3bl, KOJOPEKTAbHBIA pakK, pak, OCTEOAPTPUT, CHHAPOM
OOCTPYKTHUBHOTO alTHO3 BO CHE, KeTYeKaMeHHas 0O0JIe3Hb, KAMHU B JKEJTYHOM Iy3bIpe, O0Ie3HH
cepAla, HapyLIEHHe CEepIeYHOrOo PUTMA, apUTMHUs, WH(PAPKT MHUOKapAa, 3aCTOWHAs CepaedHast
HEJOCTATOYHOCTh, CEplAeYHas HEeIOCTATOYHOCTh, HIIEMHUUYecKash OOJIe3Hb CepAlla, CepAeyHO-
COCyHCThIe 3a00JieBaHUs, IMOJIMKUCTO3 SIMYHUKOB, KpaHuodapuHruoma, cuHapom IlIpanepa-
Bun, cunapom @penuxa, neuuuT ropMOHa pOCTa, HOPMaJIbHAsE MyTaHTHAsE HU3KOPOCJIOCTb,
cuanpoMm TepHepa, AerTH, CTpajmarouue OCTPbIM JUM(POOIACTHBIM JIEMKO30M, CHUHAPOM X,
HAPYLICHUST TOJIOBBIX TOPMOHOB, CHIKeHHE (DEepPTUIIBHOCTH, OeCryiofue, CHIKEeHHEe (PYHKLHUU
MY?KCKHX TIOJIOBBIX JKeJie3, CeKCyasbHAs M PEMpPONYKTHBHASI AUCHYHKIMSA, TaKas KakK JKEHCKOE
OBOJIOCEHHE (TUPCYTU3M) TI0 MY>KCKOMY THITY, TOPOKH PA3BUTHS TUIONA, CBSI3aHHBIE C OKUPEHHEM
OepeMeHHBIX, HAPYLUIEHUS  MOTOPUKHU  JKEJIyHOYHO-KUIIEYHOrO  TPaKTa, TaKHe  Kak
ractpos3odareabHblii  pedOKC, CBA3aHHBIA € OXHUPEHUEM, CHHIPOM  OXKHUPEHUs-
runoBeHTWsIIMK  (cuHapoM IlukBuKa), pecrnupartopHble 3a00JeBaHUs, TAKHE KaK OJbIIIKA,
BOCIIAJICHUS, TaKW€ KaK CHCTEMHOE BOCMAJECHHE COCYIOHCTOM CHUCTEMBI, aTepPOCKIEPO3,
THIIEPXOJIECTEPUHEMUS, TUTIEPYPUKEMHUs], OOJb B MOSCHUIE, 3a00JIEBAHUSI JKETYHOTO My3BIPS,
nojiarpa, pak MOYKH, PUCKU BTOPUYHOIO OKUPEHUS, TAKUE KAaK CHIKEHHE PUCKA THIEPTPOPUH
JIEBOTO KeNTyJI04YKa, MHUIPEHO3Hast 0OJib, TOJNOBHAas Ooyb, HelpomaTudeckas 0oyib, Ooe3Hb
[TapkuHCOHA, ICUXOTUYECKOE PACCTPOUCTBO, AyTOMMMYHHbBIN SHIE(ATHT, YCTAJIOCTh, CBI3aHHAS
C pakoM (Takas KaK 4pe3MepHasi JHeBHAsl COHJIMBOCTh WM YCTAJIOCTD, CBSI3aHHASI C PAKOM H/HJTH
XUMHUOTEpaIuei), TOIHOTa U PBOTA, CBSI3AHHBIE C PAKOM, KOPTHKO-Oa3ajbHas AeTE€HEepaLus,
Oone3Hb ['€HTHHITOHA, HEHPOMHEIUT 3PUTENLHOIO HEpPBA, HOLMLENLHS, MPOTrPeCCHPYIOLIUit

HaJbsIIEPHBIN Napanuy, IU30(ppeHnst, CHCTEMHAs KpacHasi BOJTYAHKA, YePEITHO-MO3rOBasi TPaBMa,
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NOKPACHEHHUE JINIA, HOYHAsI MTOTINBOCTD, 3a00JIEBAHUSI TTOJIOBBIX OPTaHOB/MOYEBBIICITUTEIBHON
CHCTEMBI, 3a00JIeBaHNs, CBSA3aHHbIE C MOJIOBON (PyHKIMEH HIN (PepTHIIBHOCTBIO, TUCTUMHIECKOE
paccTpoicTBO, OHWIONIIPHOE PacCTPONCTBO, OuronsipHoe paccrpoiicto I,  OunosnsipHOe
paccrporictBo I, LMKIOTUMHYECKOE PACCTPOMCTBO, OCTPOE CTPECCOBOE PACCTPOUCTBO,
aropadoOusi, TreHepaJu30BAaHHOE TPEBOKHOE PACCTPOUCTBO, OOCECCHBHOE pacCTPOMCTBO,
MAHUYeCKasl aTaka, MTAaHUYEeCKOe PacCTPONUCTBO, MOCT-TPABMATHYECKOE CTPECCOBOE PACCTPOICTBO
(IITCP), TpeBOKHOE pACCTPOWCTBO, BBI3BBAHHOE Pa3jaykou, courodoOus, TPEBOKHOE
PacCTPOICTBO, OCTPBIE HEBPOJIOTMYECKHIE M MICUXMYECKHE PACCTPONCTBA, TAKHE KaK KOPOHAPHOE
IIYHTUPOBAaHUE U TOCTTPAHCIUIAHTALMOHHAS ILepedpanbHas HEAOCTATOYHOCTb, HWHCYJIBT,
UIIEeMUYECKUH WHCYJIBT, LiepeOpaibHasi WINEMHsi, TPaBMa CIIMHHOTO MO3ra, TPaBMa TOJIOBBI,
NepUHATaJbHAsI TUTIOKCHS, OCTAHOBKA CEpPAIIA, TUIIOTNIMKEMUYECKOe TTOBPEXKICHHE HEPBa, XOpest
XaHTUHITOHA, OOKOBOH aMHOTPOUYECKHH CKJIEPO3, NOBPEKACHHWE TIJ1a3, PETHHOIATHS,
KOTHUTHBHBIE HAPYIIEHUS, MBIIIEYHBIN CITa3M, TPEMOP, STHJIETICHS, PACCTPOICTBA, CBSI3AHHBIE C
MBIIIEYHOH CHMACTUYHOCTBIO, NEUPHN, aMHECTUYECKOE PaCCTPOMCTBO, BO3PACTHOE CHUKEHHE
KOTHUTUBHBIX  (yHKUMH, 1mm3oaddexTnBHOE paccTpoiicTBo, OpeaoBoe  pacCTpOKHCTBO,
HApKOMAaHUs, TUCKUHE3Us], CHHAPOM XPOHMYECKON yCTaJOCTH, NEPEyTOMIIEHHE, JIEKAPCTBEHHO-
WHAYLHMPOBAHHBIA MapkKUHCOHM3M, cuHiapom JKunsa pe Jla Typerra, xopesi, MHOKIOHYC, THK,
CHUHIIPOM OECTIOKOWHBIX HOT, AWCTOHUS, IUCKWHE3Ws, CHHAPOM Ae(UIUTa BHHUMAHUS U
runiepaktuBHocTH (C/IBI'), paccTpoiicTBO TOBENEHUs, HenepKaHHe MO4YH, aOCTHHEHTHBIH
CUHJIPOM, HEBPAJITUsI TPOHHIUYHOTO HEPBA, CHIDKEHHE CJIyXa, IIYM B YIIaX, IOBPEXKIEHHUE HEPBOB,
PETHUHOMATHSI, AeTeHEePALMs JKEJITOTO MATHA, PBOTA, OTEK FOJIOBHOTO MO3Ta, 00JIb, OOJIb B KOCTSIX,
apTpanrusi, 3yOHast 60J1b, KATAIUIEKCUs M YepenHo-Mo3rosas Tpasma (UMT).

B wacTHOCTH, COeIMHEHHE MO HACTOSLIEMY H300PETEHUIO MOKET MPUMEHSITHCS B KA4eCTBE
TEPANeBTHYECKOr0 WM MPOQHIAKTHYECKOTO JICKAPCTBEHHOTO CPENCTBA NPU HAPKOJETICUH,
UIMONATHYECKOH THIEPCOMHUU, THUIEPCOMHHM, CHHIPOME amHO3 BO CHE, CHHApPOME
HAPKOJIETICHH, CHHAPOME THIEPCOMIICHTHOCTH, XapaKTePU3YIOIEMCs THIIEPCOMHHEH (HanpuMmep,
npu Oone3nu [lapkurcoHa, cuaapome [ nitena-bappe unu cunapome Knetina-JIesuna), 6one3Hu
AnbureiiMepa, OXXHUPEHHH, CHHAPOME UHCYJIMHOPE3UCTEHTHOCTH, CEPASUYHON HEIOCTATOYHOCTH,
3a00IeBaHUSAX, CBSI3aHHBIX C IIOTEPEil KOCTHOM MacChl, CETNICHCe, HAPYIIEHIH CO3HAHUS, TAKOM KaK
KOMa U oio0HbIe, MOOOYHBIX 3(PdeKrTax U OCIOKHEHHUSIX BCISACTBHE aHECTE3WU H T.I1., WU KaK
AHTArOHUCT AaHECTETHKA.

B omHOM W3 BapMaHTOB OCYINECTBJICHHS HM300PETEHUS COCAMHEHHE IO HACTOSIIEMY
n300peTeHn0 00J1a1aeT aKTUBHOCTBHIO arOHNCTA PELIENITOPAa OPEKCHUHA-2 U MOXKET IIPUMEHATHCS B

Ka4uCCTBEC HpO(l)I/IJ'IaKTI/ILIeCKOFO WK TEPANEBTUYICCKOIO CpEACTBA ITPU HAPKOJICIICHHA.
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B ngpyrom BapuaHTe OCYINECTBJIIEHUS H300pETeHMs COCOMHEHHE [0 HACTOSIIEMY
M300pPETEHNI0 MOJKET NPHMEHSATHCS B KadecTBE MPOPHIAKTHUECKOTO WM TEPANEeBTUYECKOTO
cpeacTBa Ipu Hapkojerncuu l-ro Tuma. B npyrom BapuaHTe OCyIIeCTBIEHHUs H300pETEHUsS
COEMHEHHE 110 HACTOSIIIEMY U300PETEHHUIO MOXKET IPUMEHATHCS B Ka4eCTBE NMPOPUIAKTUIECKOTO
WIA TEpaneBTHYECKOr0 CPeACTBAa IMpH HapKojencuu 2-ro Tunma. B eme ogHOM BapuaHTe
OCYIIECTBJICHNS] N300pETEeHHsI COEANHEHUE N0 HACTOAIIEMY H300PETEHHIO MOXKET NIPHMEHSITHCS B
Ka4ecTBe MPO(HIAKTHYECKOTO HITH TEPATIEBTUYECKOTO CPEACTBA MPU HAPKOJIETICHH 1 Ype3MEPHOMH
JHEBHOW COHJIMBOCTH. B Ipyrom BapuaHTe OCYIIECTBJIECHHS H300pETeHHsT COCOHUHEHHUE TII0
HACTOSILIEMY M300PETEHHUI0 MOXKET TMPHUMEHAThCS B KayecTBe NPO(PHIAKTHUECKOTO MU
TEparneBTUYECKOr0 CpEeACTBa MPH HAPKOJENCHM, KaTalUIeKCUM U 4Ype3MEepPHOM JHEBHOMU
COHJIUBOCTH. B Jipyrom BapmaHTe OCYLIECTBICHHS HM300PETEHUs] COENUHEHHE MO HACTOSILEMY
M300pPETEHNI0 MOJKET NPHUMEHSTHCS B KadeCTBE MPOPHIAKTHUECKOTO WM TEPANEeBTUYECKOTO
CpeACTBa MPH HAPKOJETICHU U KaTaIUIeKCHU. B Apyrom BapuaHTe OCYINECTBICHUS U300pETeHUs
COEMHEHUE 110 HACTOSIIIEMY H300PETEHUIO MOKET MPUMEHATHCS B Ka4eCTBE MPOPUITAKTUIECKOTO
WM TEPAneBTUYECKOTO CPEACTBA MPU YPE3MEPHOU AHEBHOW COHJMBOCTU. B npyrom BapuaHTe
OCYILIECTBIICHHUS N300PETEHNs COENMHEHNE TI0 HACTOALIEMY N300PETEHHUIO MOXKET IPUMEHSITHCS B
Ka4ecTBe MNPOPUIAKTUYECKOTO WM TEPANeBTHYECKOr0 CPeacTBA NPU HUAHUONATHYECKON
TUNepCOMHUU. B npyrom BapuaHTe OCyIIECTBIEHUs M300pETEHHs COCTUHEHNE TI0 HACTOALIEMY
M300pPETEHNI0O MOXKET NPHMEHSATBCS B KadecTBE NMPOPHUIAKTHUECKOTO WM TEPANeBTUYECKOTO
CpeAcTBa Mpu OOCTPYKTUBHOM aIHO3 BO CHE.

B eme omHOM BapuaHTE OCYINECTBJICHUSI H300pEeTEeHHs COEANHEHHE IO HACTOSILIEMY
n300peTeHno 001aaaeT aKTHBHOCTBIO arOHICTa PELIENTOPa OPEKCHHA-2 U MOXKET IIPUMEHSATHCS B
Ka4eCcTBE MNPO(PUIAKTUYECKOTO WM TEepPaleBTHYECKOro CpeiACcTBa TMPU  THIIEPCOMHUH,
conpoBoxkaatoineii 6ose3Hs [lapkuHCOHa.

B eme ogHOM BapwaHTe OCYLIECTBJICHUS H300pETEHUs] COENMHEHHE IO HACTOSIIEMY
n300peTeH0 00J1a1aeT aKTUBHOCTBIO arOHNCTA PELIENITOPAa OPEKCHUHA-2 U MOXKET IPUMEHSTHCS B
Ka4ecTBe MPO(PIIAKTHUECKOTO HIH TEPANeBTUYECKOrO CPEACTBA MPH rUNepcoMHUH. B npyrom
BapUAHTE OCYIIECTBIEHUSI M300pPETEHUs] COENUHEHNE IO HACTOALIEMY HM300peTeHuIo obnanaer
AKTUBHOCTBIO AaroOHUCTAa peLeNnTopa OpeKCHMHAa-2 U MOXET TIPUMEHSTbCS B KayecTBe
PO HIIAKTHUECKOTO MM TEPANEBTHUECKOTO CPENCTBA MPH YPE3MEPHON THEBHOH COHJIMBOCTH,
CBsI3aHHOM ¢ OonesHbro [TapkuHCOHA.

B eme ogHOM BapWaHTE OCYIIECTBJIEHUS H300pETEHUS] COENMHEHHE IO HACTOSIIEMY
n300peTeHn0 00J1a1aeT aKTUBHOCTBHIO arOHNCTA PELIENITOPAa OPEKCHUHA-2 U MOXKET IIPUMEHATHCS B
Ka4ecTBe MPOPUIAKTUYECKOTO WJIM TEPANeBTHUECKOrO CPEACTBA IPH UYPEe3MEPHOH THEBHOMN

COHJIMBOCTH WJIH YCTAJIOCTH, CBA3aHHBIX C pPAKOM u/unu XHMHOTepaHHefI.
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B eme onmHOM BapMaHTE OCYILIECTBIEHHUsS W300pETEHUs] HACTOslIee H300peTeHue
OTHOCHUTCSI K CTIOCOOY JIEUE€HUs] HAPKOJIETICHH Y HY KIAIOLIET0Cs B ’TOM CyOBEKTa, BKIIOYAKOLIEMY
BBeneHne cyowekty coemmneHus Popmyinbl [-A, I, [I-A wmm II win ero dapmanesrudecku
MIPUEMIIEMOU COJIH.

B eme onmHOM BapuaHTe OCYLIECTBJIEHUs M300peTeHUs] HacTosimee H300peTeHue
OTHOCHUTCSI K CrHocoOy JieueHHs Hapkoyiencuu | Tuma y Hy)KAaroerocss B 3TOM CyObekTa,
BKJIFOHAKOIIeMy BBeneHue cyObekTy coenuHenus @opmynbr I-A, I, II-A wmu I wam ero
(bapManeBTUYECKH TTPUEMIIEMOU COJTHU.

B eme onmHOM BapuaHTe OCYLIECTBICHMs W300pEeTEHUs] HACTOsAIIee H300peTeHue
OTHOCUTCSI K crocoOy JsiedeHus: Hapkosencuu Il Thma y HyKparoomerocss B 3TOM CyObekTa,
BKJIIOYarOIeMy BBeneHue cyObekty coemuHenus Popmynsl [-A, [, II-A wm II wnm ero
(bapManeBTUYECKH IPUEMIIEMOU COJTHU.

B eme omHOM BapMaHTE OCYLIECTBICHHUsS H300pETEHUs] HACTOsIIee H300peTeHue
OTHOCHUTCSI K CHocoOy JieUeHHs] HApPKOJIENICHM U YPE3MEPHOW [IHEBHOH COHJIMBOCTH VY
HY’KJIQIOLIET0Cs B 3TOM CYOBbeKTa, BKIIIOUAIOIIEMY BBeIeHHE CyOBeKTy coenuHernss Popmyosl I-
A, 1, II-A wnu 11 wmm ero dapmaneBTHUECKH TPUEMIIEMOH COJIH.

B eme omHOM BapuaHTE OCYILIECTBIEHHUs W300pETEHUs] HACTosllee H300peTeHue
OTHOCHUTCSI K CTIIOCO0Y JIeUeHUsI HApPKOJIETICUH, KaTAIUIEKCUU U Ype3MEepHON JHEBHOM COHJIMBOCTHU
y HY’KJIQIOIIErocsl B 3TOM CyOBEKTa, BKJIIOUAIOIIEMY BBeleHHE CYOBeKTy coenuHeHst PopMyJibl
I-A, I, II-A ynu II unu ero papmainieBTHUECKN IPUEMIIEMON COJH.

B eme onmHOM BapuaHTe OCYLIECTBJICHUs M300peTeHUsl HacTosimee H300peTeHue
OTHOCHTCS K CIOCO0Y JICUeHUST HAPKOJICTICHN M KaTAIUIEKCUH Y HY KIAIOLIErocs: B ’TOM CYyOBbeKTa,
BKJIIOHarOleMy BBeneHue cyObekty coemuHenus Popmynbl [-A, I, 1I-A wmm II wim ero
(bapManeBTUYECKH TTPUEMIIEMON COJIHU.

B eme onmHOM BapHaHTe OCYLIECTBICHHUsS W300pETEHUs] HACTOsIee H300peTeHue
OTHOCHTCSI K CIOCOOY JICYEHUs YPE3MEPHOH THEBHOW COHJIHMBOCTH Y HY)KIAIOIIErOCs B 3TOM
cyOBeKTa, BKIIOYaIeMy BBeneHne cyobekty coenunenns @opmyner [-A, 1, 1I-A wu 11 wim ero
(bapManeBTUYECKH IPUEMIIEMOU COJTHU.

B npyrom BapuaHTe OCYIIECTBIEHHS H300pETEHHs HACTOsIIEE H300PETEHNE OTHOCUTCS K
croco0y JieueHus WAMOMATUYECKOH THIEPCOMHHH Y HY)KHOAIOIIErocsi B 3TOM CYOBEKTa,
BKJIIOUarOIeMy BBeneHue cyobekty coemuHenus Popmynsl [-A, [, II-A wm II wnmm ero
(bapManeBTUYECKH IPUEMIIEMON COJTH.

B npyrom BapuaHTe OCyIIECTBIEHHS N300pETEHHs HACTOsIIEEe H300PETEHNE OTHOCUTCS K

crioco0y JieueHus: Ype3MEepPHOW [HEBHOH COHJIMBOCTH M HIUOTIATHUYECKON TUIEPCOMHHUU Y
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HY’KJIQIOLIET0Cs B 3TOM CyOBbeKTa, BKIIIOYAIOIIEMY BBeIeHHE CyOBeKTy coenquHernss Popmysl I-
A, I, II-A wnu II unum ero ¢papmaneBTHUECKH TPUEMIIEMON COJIH.

B eme omHOM BapuaHTE OCYILIECTBIEHHUsS W300pETEHUs] HACTosllee H300peTeHue
OTHOCHUTCS K CIIOCOOY JieueHus1 OOCTPYKTHBHOT'O aITHO3 BO CHE Y HY>KAAIOINETrOCs B 3TOM CYOBbEKTa,
BKJIIOHAKOLIeMy BBeneHue cyObekty coeamHenus @Popmynbl [-A, I, II-A wmm II wimm ero
(bapMaLieBTHYECKH MTPUEMJIEMOI COJIHU.

B eme omHOM BapuaHTe OCYLIECTBJIEHUS M300peTeHUs HacTosimee H300peTeHue
OTHOCHUTCSI K CIIOCO0Y JIEUEHUs] YPE3MEPHON THEBHON COHJIMBOCTH M CUHAPOMa OOCTPYKTHBHOT'O
ariHO® BO CHE Y HYKIAIOINErocsi B 3TOM CYOBEKTa, BKIIIOYAIOIIEMY BBEICHHE CYOBEKTY
coenunenust @opmyisl I-A, I, II-A wnu 11 uu ero dpapManeBTHYECKH PHUEMIIEMOI COJH.

B nmr000oM M3 onmMcaHHBIX 371€Ch CIOCO0OB CYOBEKTY BBOIAT coenuHeHne @opmyier [ B
MmoOOM M3 OMHUCAHHBIX 371ECh CIIOCO00B CyOBEKTY BBOAAT coennHeHue @opmysl 11

Kaxnplii M3 BapHMaHTOB OCYLIECTBICHHUS H300PETEHHs, ONHCAHHBIH B HACTOALIEM
NOKYMEHTe, KaCaroUIUNCA NpUMEHeHus coequHeHnid Popmynel I, Takke DpUMEHUM K
coenuneHusIM @opmyisl [-A. Kaxaelii 3 BapuaHTOB OCYINECTBIICHUS H300PETEHHsI, ONTMCAHHBIN
B HACTOSLLIEM JOKYMEHTE, KaCaro LUICs NpUMeHeHUs coenunennit @opmyuel 1, Takke npumennum
K coenuHeHusM Popmysl II-A.

B 1r000# w3 KOMIO3MLMIA WM CHOCOOOB, OIMUCAHHBIX B HACTOSAILIEM IOKYMEHTE,
NPUCYTCTBYET W/ uiu BBoauTCs coenunenue @opmyisl I-A, I, II-A, 11 wnm ero ¢papmaneBTHUECKH

npuemjieMasi COJib B TCpaICBTUYCCKN B(I)q)eKTI/IBHOM KOJIHNYCCTBE.

Beenenne / Jlozuposka / Komnozunun

B npyrom acnekTe B HACTOSIIEM JOKYMEHTe Tpeayaraercs QapMareBTHIecKast
KOMITIO3HLIMSI, COAeprKaInasi 10 MeHbIIeH Mepe OJHO COeAMHEHHE IO H300pETeHHIO BMECTE C
(apMareBTHYECKH MPHUEMJIIEMbIM HOCHTEJIEM.

dakTU4YeCKHe YpPOBHH JO3UPOBKH AaKTHBHBIX HWHIPENIUEHTOB B (hapMarleBTUYECKHX
KOMITO3ULIHSIX 10 HACTOSIIEMY H300PETEHHIO MOTYT BapbUPOBATHCS IS TIOJTyUEHHsI KOJTMIECTBA
AKTUBHOT'O MHIPEANEHTA, 3PPEKTUBHOTO IS JOCTHIKEHHS KEJAeMOT0 TEPANEeBTHUECKOrO OTBETA
IUI KOHKPETHOTO TMAIMeHTa, KOMIIO3ULMH W croco0a BBENEHHs, NPU YCIOBHH, YTO OHU HE
TOKCHYHBI JIJIsI TIALUEHTA.

B gactHOCTH, BEIOpaHHBIN YPOBEHb JO3UPOBKH OYJET 3aBUCETh OT MHOKECTBA (PaKTOPOB,
BKJIFOYAsl aKTUBHOCTb KOHKPETHOTO HCIIOJIb3YEMOTrO COEIUHEHHUs, BPEMs BBEIEHUS, CKOPOCThb
BBIBEZICHUS COEOMHEHUS, NPOAOJDKUTENIbHOCTh JIEYCHHUs, NPYIUe HCIOJb3yeMble JIEKapCTBa,

COCAUHCHU WIN MaT€pualjibl, IPUMCHACMBIC B KOM6I/IHaLII/II/I C COCAUMHCHHEM, BO3pacCT, IOJI, BEC,
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COCTOsIHHE, O0Ilee COCTOSTHHE 370POBbS U MPEAIIECTBYIOIIYIO HCTOPUIO OONIE3HU MAIUeHTa,
MPOXOASIIIEro JieUeHue, 1 Mogo0HbIe (PaKTOPBI, XOPOLIO U3BECTHBIE B 00JIACTH MEIHLIUHBI.

Bpau, Hanpumep Bpad min BETEPUHAPHBIN Bpad, UMEIOLUI OOBIMHBIE HABBIKH B JAHHOM
00MacTH, MOXET JIETKO OIpENeNUuTh W IponHcaTb HeoOxonumoe 3(Q(eKTHBHOE KOJIMYECTBO
(dapmaueBTHyeckoil kKoMmmnosuuuu. Hanpumep, Bpad MM BETEPUHAPHBIA Bpad MOXKET HayaTb
BBeleHHE (papMaleBTUYECKOW KOMIIO3ULMM C Ooyee HHU3KUX YPOBHEH 03 pPAaCKPBITOTO
COeNUHEHMs, 4eM TpeOyeTcs UIsl MOCTHKEHHS >KelaeMoro TeparneBTudeckoro 3¢ dekra, u
MIOCTENEHHO YBEJINYMBATh IO3Y 0 TEX MOp, MOKa He OyAeT JOCTUTHYT JKeJaeMblid 3P QeKT.

B KOHKpeTHBIX BapUaHTaX OCYILIECTBJICHUS H300PETEHHs IJIsl MPOCTOTHI BBENCHUS U
OTHOPOAHOCTH JO3UPOBKH OCOOEHHO TMPEANOUTUTENbHO TPENCTABIATh COSNUHEHHE B BHIE
eIMHUYHOU NO3UpOBaHHOW (Gopmbl. EquHnuHas no3upoBaHHas (OpMa, B UCIIOIB3YEMOM 37ECh
CMBICJIE, OTHOCUTCS K (PU3MUYECKH TUCKPETHBIM €IUHULAM, MOAXOASAIINM B KAYeCTBE €IMHUYHBIX
703 JJs1 TAIMEHTOB, KOTOPBIM TpeOyeTcsl JIedeHHe, Kakhas eIUHHIA CONEPKUT 3apaHee
OTPENEeNIEHHOE KOJMYECTBO PACKPBITOrO COSNUHEHMs, PACCUUTAHHOE TaKHUM 00pa3oM, YTOOBI
MOJIYYHTh JKEJIAEMBbIH TepaneBTHIeCKHi 3P QeKT, B coueTaHnH ¢ TpeOyeMbIM (hapMaLeBTHIECKUM
HocuteneM. EnuHMUYHBIE O3MpPOBaHHBIE (POPMBI IO M300PETEHUIO OOYCIIOBJIEHBI M HATIPSIMYIO
3aBHCAT OT (@) YHHUKAQJIbHBIX XapaKTEPUCTHK PACKPBITOIO COEOUHEHHUS W KOHKPETHOTO
TepaneBTHUECKOro 3 peKTa, KOTOPBIN TOJKEH OBITh TOCTUTHYT, U (b) OrpaHUYeHNH, CBSI3aHHBIX
C TNPUrOTOBJIEHUEM/COCTABIICHUEM JIEKAPCTBEHHOI'O CPEICTBA HA OCHOBE TAKOI'O PACKPBITOTrO
COEIMHEHMUsI ISl JICYEHUsI HAPKOJIETICUU WJIU KATAIUIEKCUH Y TIALUEHTA.

B onmHOM M3 BapuaHTOB OCYIUECTBJIEHHS HM300PETEHUs, COSOUHEHUs 10 H300pETEeHHIO
TOTOBIAT C MHCHOJB30BAHMEM OJHOTO WJIM HECKONbKHX (hapMaLeBTHYECKH TMPHEMIIEMBIX
BCIIOMOTaTEJbHBIX BELIECTB WJIM HOCUTeJaell. B OIHOM U3 BapuHaHTOB OCYILECTBIICHUS
u3o0pereHust (papManeBTUYECKHE KOMIIO3MLIMK O H300PETEHHIO CONEPXKAT TEepareBTHUECKU
5(p(PEeKTUBHOE KOJUYECTBO PACKPBITOTO COENMHEHHs U (apMaleBTUYECKH MPUEMIIEMBbIH
HOCHTEb.

B HexoTOphIX BapuaHTaX OCYIIECTBJICHUS M300pETeHMs 1032 PACKPBITOIO COEIHHEHHSI
cocTasiisieT OT npuMepHo 1 mr 1o npumepHo 1000 mr. B HEKOTOpPBIX BapuaHTaxX OCYLIECTBICHUS
U300peTeHNst 1032 PACKPhITOrO COEAMHEHHS, MCIONb3YEMOr0 B KOMITO3ULIUSAX, ONMHCAHHBIX B
HACTOsIIEM JOKYMEHTE, COCTaBJIsAeT MeHee, ueM nmpumMepHo 1000 mr, unu MeHee, 4eM NpUMEpPHO
800 mr, wiu menee, yem npumepno 600 mr, uiu Menee, yeM npumepHo 500 mr, uiau MeHee, 4eM
npumepHo 300 mr, uinu menee, yeM npumepHo 200 mr, unu menee, yeM npumepHo 100 mr, unun
MeHee, yeM npumepHo 50 mr, uiam MeHee, 4yeMm npumepHo 20 Mr, uiau MeHee, 4eM npumepHo 10

mr. Hanpumep, no3a Mmoxet coctasiAth npuMepHo 10 mr, 20 mr, 25 mr, 30 mr, 40 mr, 50 mr, 60
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mr, 70 mr, 80 mr, 90 mr, 100 mr, 120 mr, 140 mr, 160 mr, 180 mr. mr, 200 mr, 220 mr, 240, 260
mr, 280 mr, 300 mr, 350 mr, 400 mr, 450 mr, 500 mr, 550 mr win npumepso 600 mr.

Ilytu BBenmeHus NOOOH M3 KOMIO3MLMH MO HM300PETEHMIO BKIIIOYAET INEPOPATBbHBIH,
Ha3aJbHBbIM,  PEKTaJbHBIM, MHTPABArHMHAJbHBIM, MapEHTEpPaNbHBINH,  TPaHCOYKKAJIbHBIM,
HO/ABSA3bIYHbIA WM MeCTHBIH MyTh. COeANHEHNS AJIsl IPUMEHEHNUS 10 N300PETEHHI0 MOTYT ObITh
NPUTOTOBJICHbI JJISI BBEACHUS JIIOOBIM IMOAXOMSAIIUM IyTeM, TAaKUM Kak MepOopajbHOE HIIH
HapeHTepabHOe, HalpHMep, TPaHCAEPMAJIbHOE, YPe3CIN3UCToe (HanpuMep, CyOIMHIBAJIBHOE,
JMHTBaJIbHOE, (TpaHC)OyKKaNbHOE, (TpaHC)ypeTpajbHOE, BaruHaJIbHOE (HApUMeEp, TPaHC- U
NepUBaruHaIbHOE), (MHTpa)HAa3AIBHOE u (TpaHC)peKTaIbHOE), BHYTPUIY3BIPHOE,
BHYTPWJIETOYHOE, HHTPAAYyOJEHAIbHOE, BHYTPIIKENYIOUHOE, HHTpPaTEeKalbHOE, IOJKOXHOE,
BHYTPHUMBILIEYHOE, BHYTPUKOXHOE, BHyTpHUapTepHaIbHOE, BHYTPUBEHHOE,
BHYTPUOPOHXHAJIbHOE, MHTAJSIIMOHHOE U MECTHOE BBeNleHHE. B 0JTHOM BapuaHTe OCYIECTBICHUS
M300peTeHNs MPEAIOYTHTENBHBIM MTyTEM BBEICHHS SIBJISIETCS MIEPOPATHHBII.

[Tomxonsimue KOMITO3UIUU U JIEKAPCTBEHHBIE (POPMBI BKIIFOUAIOT, HATPUMEp, TaOJIETKH,
KaICyJIbl, KaIUJIeThl, MUJIIOJIM, >KEJaTUHOBbIE KalCyJjbl, MAaCTWIKH, IUCHEPCHUH, CYCIEH3HUH,
pacTBOPBI, CUPOIBL, FPAHYJIbL, IIAPUKH, TPAHCAECPMANIbHbIE TIACTHIPH, T€JU, TIOPOLIKHU, MEJIETH,
Marmbl, JIEI€HIIbl, KPEMBI, MIACTBhI, TUIACTBIPH, JTOCOHBI, AUCKH, CYNIIO3UTOPUH, KUAKHUE CIIPEU IJIsI
Ha3aJIbHOTO WJIH MEPOPATBHOTO BBEICHUS, CYyXHe MOPOLIKOOOpa3HbIE WIIH a3PO30JIbHBIE COCTABbI
JUIS UHTAJSILUNA, KOMIIO3ULIMK U COCTaBBI Il BHYTPUIY3BIPHOTO BBEAECHUS U TOMY IOJOOHOE.
Crnenyer moHMMaTh, YTO KOMIO3ULIUU U COCTABbI, KOTOPble MOIJIN Obl OBITH UCIOJb30BAHBI B
HACTOSIIIEM H300pETeHNUH, He OrPaHNWYEHbl KOHKPETHBIMM COCTABAMU W KOMIIO3ULHSIMHU,
ONHCAHHBIMHU 3/1€Ch.

JUisi mepopaibHOTO MPUMEHEHHsI OCOOEHHO MOAXOMSALIMMU SIBJISTFOTCSI TAOJNETKH, IpakKe,
JKUJKOCTH, KAaIUld, CYIINO3UTOPUHM WM KAarCyJbl, KaruleThl W JKEJaTHHOBbIE KarlCyJibl.
Komnosuuuy, npenHasHa4eHHbIE AJIST EPOPATBHOTO MPUMEHEHHUS, MOTYT OBITh MPUTOTOBJICHBI
MoOBIM CIIOCOOOM, U3BECTHBIM B TAHHOH OOJIACTH, U TaKHe KOMIO3ULIMH MOTYT CONEPKaTh OUH
WIN HECKOJBKO areHTOB, BBIOPAHHBIX W3 TPYIIbI, COCTOSIIEH M3 HMHEPTHBIX, HETOKCHYHBIX
(apMarieBTHYECKHX BCIOMOTATENbHBIX BELIECTB, MOAXOMSIINX MJI HU3TOTOBJIEHHS TaOJETOK.
Takue BCioMoraTenpbHbIE BEIECTBA BKIIOYAIOT, HATIPUMED, HHEPTHBIA pa30aBUTENb, TAKOH Kak
JIaKTO3a, TpaHyJUPYIOIIME M pas3pbIXJSIIOIIME AareHThl, Takhue Kak KyKypy3HbIH Kpaxmal,
CBA3YIOLIME areHThl, TAKHE KaK KpaxMal, U CMa3blBaIOI€ areHThl, TAKHE KaK CTeapaT MarHus.
Tabnerkn MOryT ObITh HEMOKPBHITHIMH, HJIM OHH MOTYT OBITh TMOKPBITHI C HCHOJIb30BAHHUEM
U3BECTHBIX METOAOB [UIA OCTETU3Ma WM JUIS 3aMEUICHUS BBICBOOOXKIEHHS aKTHBHBIX

uHrpenueHToB. IIpenapatel Ay NepopasbHOrO MPUMEHEHHs TAKXKE MOTYT ObITh ITPECTABIECHBI B
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BHUJI€ TBEPIBIX JKEJATHHOBBIX KAICyJ, B KOTOPBIX AKTUBHBIA MHIPEIUEHT CMELIaH ¢ WHEPTHBIM
pazbaBurenem.

JUis mapeHTepaIbHOrO BBEEHHUS PACKPBIThIE COSMHEHNSI MOTYT OBITh IPUTOTOBJICHBI B
JIEKapCTBEHHBIX (popMax, MOIXOMAMNX A HHbEKINN WIN UH(Y3UH, HalIpUuMep, BHYTPUBEHHOH,
BHYTPUMBILIEYHOH WJIN MOJKOKHON MHBEKLIMH WJIM HH(PY3UHU, WK 1151 BBEACHUS OOTIOCHOMN JO3bI
WIN HENpPepbIBHOM WHQY3uH. MOryT NPUMEHSTHCS CYCIIEH3UH, PACTBOPbI MM 3MYJBCHH B
MaCJISHOM WJIM BOAHOM HOCHTENe, HeoOs3aTeNbHO cofeprKaliye Ipyrue BXOIIIUEe B
KOMITO3UIIMIO areHThI, TAKHE KaK CYCIIEHAUPYIOLINE, CTA0MIN3UPYIOIIHUE WIH TUCTIEPTHPYIOLIHE.

CrnenmanuctaM B JaHHOW 0O0JAacTH M3BECTHbI MM OHU CMOTYT ONPEAENHTh, C
UCTIOJIB30BAaHHEM He 0ojieeé 4eM pPYTHHHBIX 3KCIIEPHUMEHTOB, MHOTOYHCJICHHBIE S5KBUBAJICHTHI
KOHKPETHBIX MpOILENYpP, BapUAHTOB OCYIIECTBJIECHUS HM300peTeHUs, MYHKTOB (opMyIibl
n300peTeHNs U IPUBENEHHBIX B HACTOALIEM JOKYMEHTE puMepoB. [logpasymeBaercsi, 4YTo Takue
SKBHUBAJICHTHl BXOAAT B OOBEM HACTOSIIETO M300PETEHMST M OXBATHIBAIOTCS TPHIIAraeMOn
¢dopmynoit uzobperenusi. Hanpumep, cienyer MOHMMATh, YTO M3MEHEHUs! YCIOBUH peakLuy,
BKJIFOYAsi, KpOME INPOYEro, BpeMsl peakuuy, MacmTad/o0beM peakiud M SKCIIEPUMEHTAJbHbIE
pEareHThl, TaKWe KaK pPAaCTBOPUTENH, KAaTaJIU3aTOPbl, MAABICHHUE, aTMOC(EpHbIE YCIOBHS,
HarpuMep, NpOBeleHHe B atMocepe a30Ta, M BOCCTAHABJIMBAIOIINE/OKUCISAIOLINE AreHTHI,
3aMEHEeHHbIE Ha PU3HAHHBIE B JAHHOW 00JIaCTH aJbTEPHATUBHBIE, C NCIIOJIB30BAHUEM He Oolee
YeM PYTHHHBIX SKCIIEPUMEHTOB, BXOAAT B 00bEM HACTOSILIEH 3asiBKU.

Crnenyer moHUMaTh, YTO Be3Jle, I7ie B HACTOSINEM JJOKYMEHTE MPECTAaBIEHbl 3HAYCHUS U
JMana3oHbl, MOAPA3yMEBAETCs, 4YTO BCE€ 3HAYEHUS M JUAla30Hbl, OXBATbIBAEMblE 3THUMHU
3HAQYEHMsIMU WM OMAna30HaMH, BXOISAT B oOBeM Hacrosmero m3obperenus. bonee Toro, Bce
3HAYEHHUsI, TIOMANAOIINE B 3TH JUANA30HbI, & TAK)KE BEPXHHUE M HIDKHUE TMpeleNbl AHana3oHa
3HAYEHUI TaKXXe PaCCMAaTPUBAIOTCS B paMKax HACTOSALIEH 3asBKU.

Crenyromiie npuMepsl JOMOJTHUTENBHO HIUTIOCTPUPYIOT ACIIEKThl HACTOSIIIETO N300pEeTeHusI.
OnHako OHM HUKOUM 00pa3oM He SIBJISIIOTCS OTPAHUYEHHUEM M MM PACKPbITHS HACTOSIIETrO

I/1306peTeHI/I$I, N3JIOKEHHOI'O B JAHHOM JOKYMCHTC.

IIpumepsl

H300peTeHne JONOIHUTENBHO NPOMLTIOCTPUPOBAHO CIIEAYIOLUINMHU IPIMEPAaMH, KOTOPBIE
HE JIOJDKHBI PACCMAaTPUBATBCS KaK JONOJHUTENbHbIE OrpaHudeHusi. Eciu He yka3aHO WHOE, B
NPAKTUKE HACTOSIIEro HM300peTeHuss OyAyT NPUMEHSTbCS OOBIMHBIE METOIbl OPTaHUYECKOTO
CHHTE3a, KJIETOYHOH OMoNoruy, paboThl ¢ KJIETOYHBIMHU KYJIBTYPaMH, MOJIEKYJIIPHOIN OHOIOrUy,
TPAHCT€HHOW OWOJIOTHH, MHUKPOOHOJOTUM M WMMYHOJIOTHM, KOTOpBIE HaXOIATCA B Ipeaenax

KOMIICTCHIHHU CIICIIUAJINCTOB B HaHHOﬁ obnacTu.
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OO0LmMe METOOUKHU

IIpumep 1: MeTonuku CUHTE3A

Meroauku CUHTe3a JUIs MOJMYYeHUs] COSIUHEHUH MONHOCTBIO JOCTYITHBI CHELHUAJINCTY B
obnactu TexHukH. Ecnu He yka3aHO MHOE, MCXOJHbIE BEIECTBA B OCHOBHOM IOJIy4Yasl U3
KOMMEpPUYECKUX UCTOYHUKOB.

B nmpuBeneHHbIX HIDKE IPUMepax CUHTE3a UCIIOIb30BaHBI CIEAYIOIINE COKPAIIEHUS:
AcOH = ykcycHas kuciora
DCM = guxnopmeran
MsCl = mMeTaHCY T OHUIIXJIOPH
COX = cBepxkpurndeckas QIrongHas XxpoMarorpadus
MeOH = metanon
DABCO = 1,4-nuazabuiukio[2.2.2]oktaH
THF = rerparunpodypan
EtOH = stanon
PtO, = quokcun 11aTUHBI
HATU = rekcapropdpochar  1-[Ouc(mumermnamuno)merunes]-1H-1,2,3-tpuazono[4,5-
b lnupunnaMii-3-okcuaa
DIPEA = N,N-aun3onponuisTuiIaMuH
ACN umun MeCN = anleToHUTpUI
NEt; unu TEA = tpustunamun
PE = nerpomneiinblii 53¢up
EtOAc = stunanerar
DMF = numerunpopmaMuz
TFA = tpudTopykcycHas KUcCiaoTa
EA =stunanerar
LiOH+H>0O = MoHOTHApAT THAPOKCUIA JIUTHUS
NMO = N-metunmopdomars-N-okcua
MHH = MHHYT
9 = 4acoB
NaH = runpun natpus
Pd»(dba)s = Tpuc(nubensumnenaneTon)aumaiauaii(0)

Mel = metumnitonun
DMSO = gumeruncynbhokcun

TMSOTT = tpumernncununtpudTopMeTaHCYIbPOHAT
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1-PrOH = uzonpomnanon

PPh; = Tpudenunpochun

DIAD = punsonponunazoqukapOoKcHIaT

Pd/C = nmannanuii Ha yriepone

XantPhos = 4,5-6uc(audenundochuno)-9,9-nume THIKCAaHTeH
Boc = tper-OyTrinokcukapOoHuI

Ms = meTaHCy b OHMIT

Bn = Gensun

Cbz = xapOokcubeH3 w1

TBS = Tper-Oy THIANMETHIICHITNIT

TfO = tpudropmerancynbdoHnar

KHMDS = PactBop OuC(TpUMETHIICHITIT)aMHIA KaJIHs
BH3sMe;S = 6opannumMeTiicy ib(GuIHbII KOMITIEKC
TMSCI = xnopTpumeTnicuian

DMPU = 1,3-gumernn-3,4,5,6-terparuapo-2( 1 H)-mupumuanHoH
LDA = nuuzonponuiaMuf JIUTUS

DBU = 1,8-gnazabunukio[5.4.0]yunen-7-eH

PMB = napa-meTokcuOeH3 11

Et = sTun

Me = meTun

CMPI = fiogun 2-x50p-1-MeTUNnupuInHus

IrC1(CO)(PPhs), = buc(tpudenundochun)upunusi(l) kapboHmIxmopun

Cxema 1
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OBn O'I,OH

B 4-ropnyro KpyriogoHHYIO KOJOY €MKOCTBIO 5 JI, TIPOAYTYIO M INOAJEPKHBAEMYIO C
UHEepPTHOU aTtMocdepoil asora, nmomewmanu 4-[2-(0ensunokcu)penun|uuknorekcan-1-on1 (210 r,
749 mmons, 1,00 s3xBuB.) B Terparuapodypane (2,1 n). [Tocne storo nodasnsiu L-cenexrpun (1
monb/a B THF) (1123 wmu, 5257 mmonb, 1,50 5KBUB.) KameiabHO INpU mepeMernnBaHuu mpu O
rpanycos C. [TonydeHHbIH pacTBOp MepeMeLInBaIi B TeUeHHe 4 4 Ipu KOMHATHOM TeMmepaType.
Peakumio 3arem racunm noOaBieHueM BOAbI/JIba. [lonyudeHHBIH pPacTBOP 3KCTPArupoOBaH
STHJIALIETATOM, U OPTaHUYECKYIO (a3y MpOMBIBAJIHM HACBHILIEHHBIM COJIEBBIM pacTBopoM. Cmech
cymmwin Haj Oe3BOAHBIM Cyib(aTOM HaTpus, (UIBTPOBAIM, KOHLEHTPUPOBAIU B BaKyyME.
OcraTok  ouMIaa  METOAOM  Xpomarorpaguu  Ha  KOJOHKE C  CHJIMKaresiem
sTrnanerarom/metponeiiasiM 3pupom (1:100-1:5) ¢ monyuennem 137 1 (64%) (1s,4s)-4-[2-
(6ensunokcu)deHun|uuKIorekcas-1-ona B Bume Teephoro semectsa. 'H SMP (400 M1,
CDCl3): 67,45 -7,26 (6H, m), 7,16 (1H, dd), 6,98 — 6,90 (2H, m), 5,09 (2H, s), 4,13 (1H, s), 3,12
—-3,02 (1H, m), 1,93 — 1,82 (4H, m), 1,73 — 1,41 (4H, m).

QII“O Br
OBn 0 | N
N~
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B 4-ropnyro KpyriogoHHYIO KOJOY €MKOCTBIO 2 JI, IPOAYTYIO M IMOANEPKUBAEMYIO C
uHepTHOW atMocdepoit a3ora, momemanu NaH (60% wmacc, 269 r, 2,00 >kBUB.) B
tetparuapodypane (200 wur). Tlocne storo pobGammsin  pactBop  (ls,  4s)-4-[2-
(Oensunokcu)penun Juuknorekcan-1-oma (95 r, 336 mmonb, 1,00 sksu.) B THF (200 mu)
KanesjabHO npu nepeMemusanuy npu 50-55 rpagycos C. Ilocie nepemelnnBanus B Te4eHHe 2 4, K
3TOMy A00aBisIH pacTBop 3-Opom-2-(6pommernim)nupununa (143,5 r, 571 mmons, 1,70 5xBuB.)
B THF (550 mu1) xanenbHO npu nepeMernuBanuu mpu S0-55 rpaaycos C. IlonydeHHbINH pacTBOp
nepeMerBanu B TeueHue 14 u mpu 50-55 rpapycos C. PeaklMOHHYIO CMeCh OXJIa)KAaliu.
Peakumio 3arem racwium goOaBieHueM Bonbl. [lodydeHHBIH pacTBOpP IKCTPArupoOBaIH
STHJIALIETATOM M OPTaHHUYECKHUE CIION OOBEIUHSIIN U CYIIIH HaJl O€3BOIHBIM CYJIb(aTOM HATPHSL.
Teepnble BemecTBa OTGUIBTPOBBIBAIU. llONyUEeHHYIO CMeCh KOHLEHTPHPOBAIH B BaKyyMe.
OcraTok  ouMImanym  METOmOM  Xpomarorpaguu  Ha  KOJOHKE C  CHJIMKaresiem
sTrnaneraToM/netponeiHsM 3¢gupom (1:100-1:2) ¢ monyuernem 94 r (62%) 3-6pom-2-([[(1s,4s)-
4-[2-(6en3unokcy ) e HIN | IUKTOTeKCHII|OKCH | METUI)IUPUANHA B BUAE TBEPAOro BemecTsa. 'H
SAMP (400 MI'y, CDCls): 6 8,57 (1H, d), 7,90 (1H, dd), 7,48 — 7,26 (6H, m), 7,18 — 7,14 (2H, m),
6,98 - 6,91 (ZH, m), 5,12 (2H, s), 4,77 (2H, s), 3,86 (1H, s), 3,17 — 3,10 (1H, m), 2,20 - 2,15 (2H,
m), 1,98 — 1,88 (2H, m), 1,69 — 1,57 (4H, m).

; O NHBoc
OBn "0 | N
N

B 4-ropnyro KpyrioJoHHYIO KOJOY €MKOCTBIO 2 JI, IPOAYTYIO M MOANEPKUBAEMYIO C
UHEepTHOH arMocdepoii azota, momewmanu Xantphos (10,7 r, 18 mmonb, 0,10 skBuB.), Cs2CO3 (84
T, 258 MMOJIb, 1,39 SKBHB.), 3-6pom-2-([[(1s,4s)-4-[2-
(Gensmnokcu)enmn|uknorekcun |okcH et mupuaud (84 r, 185 mmonb, 1,00 s5kBHB.),
Pdx(dba)s (8,5 r, 9 mmoub, 0,05 3xBUB.) U TpeT-OyTHikapbamat (26 r, 222 mmonb, 1,20 5kBUB.) B
mrokcane (840 mun). ITomy4yeHHbI pacTBOp nepeMernnBain B TedueHne S 1 npu 100 rpagycos C.
Teepnble BemecTBa OTGMIBTPOBBIBANN. PUIBTpPAT KOHLUEHTpUpOBaNIU B Bakyyme. OcTaTok
OYMIIAIA METOIOM XpoMaTorpaduu Ha KOJIOHKE C CHJIMKArelleM 3THIIALETaTOM/TIETPOJIEHHBIM
spupom (1:100-1:4) ¢ mnonyuenuem 74 r (82%) Tper-Oyrmn-N-[2-([[(1s,4s)-4-[2-
(OeH3mIOKCH ) (peHIIT | TUKITOTEKCHIT |OKCH |METHIT ) TUPUANH-3 -1 |[KapOaMaTa B BHAE TBEPIOTO

B€IICCTBA.
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B 3-ropnyto KpyriomgoHHY0 KOOy eMKOCThIO 2 11 moMernany Tpet-0ytun-N-[2-([[(1s,4s)-
4-[2-(6en3unokcH )heHUI | IUKIIOTeKCUIT |OKCH [MeTHIT ) TupuanuH-3 -1 |kapoamart (74 T, 151 Mmmonb,
1,00 sxBuB.) u Pd/C (7,4 r, 10% wmacc.) B sTmnoBoM crupte (740 mit), 3aTeM MPOMyCKalu
razoobpasHbiii Bonopoa. [loydeHHbINH pacTBOP NMEpeMeNIuBaii B Te4eHne 14 4 mpu KOMHATHOM
Temneparype. TBepabie BemecTsa OTQUIBTPOBBIBAIN. PHIBTPAT KOHLIEHTPUPOBAIH B BaKyyMe.
OcraTok  ouMIany  METOAOM  Xpomarorpaguu  Ha  KOJOHKE C  CHJIMKareyiem
sTrnaneratoM/metponeiHsm s¢upom (1:100-1:2) ¢ nonyueruem 51,36 r (85%) tper-OyTun-N-
[2-([[(15,4s)-4-(2-ruppokcueHNIT ) IUKITIOT €KCHIT | OKCH | METHIT)TUPUIUH-3 -1 | KapOamaTa B BUAE
tBepaoro semectsa. JKXMC (MDP): m/z [M+H]" = 399,1; 'H AMP (300 MI'y, CDCls): § 8,65
(1H, s), 8,47 (1H, d), 8,19 (1H, q), 7,26 — 7,21 (1H, m), 7,09 — 7,03 (1H, m), 6,92 — 6,86 (1H, m),
6,75 (1H, q), 5,77 (1H, s), 4,84 (1H, s), 3,80 (1H, s), 2,94 — 2,93 (1H, m), 2,15 — 2,06 (2H, m),
1,88 — 1,47 (7H, m), 1,45 (9H, s), 1,26 (1H, d).

QO NHBoc
/J/iO "’O/\@
o )O N~

B kpyrionoHHyro koj0y eMKOCThI0 250 M1, MPOAYTYIO U MOAAEPKUBAEMYIO C HHEPTHOM
armocdepoii a3ora, MOMeLIanu Tper-OyTun-N-[2-([[(1s,4s)-4-(2-
TUIPOKCH(EHIIT ) IMKJIOTeKCHIT |OKCH |MeTu ) iupuann-3-ui Jkapbamar (8 r, 20,075 mmoms, 1
skBuB.), K»2CO3 (13,97 r, 100,35 mmoub, 5 3kBuB.), auetoH (120 mi) u stunbpomarerar (5,03 T,
30,119 mmons, 1,5 sxBuB.). IlonyuyeHHbII pacTBOp nepeMernnBainn B TedeHue 24 4 mpu S50
rpanycoB C. Teepaeie BemecTBa OTGUIBTPOBBIBATH. PUIBTPAT KOHLEHTPUPOBAIH B BaKyyMe.
OcraTok  ouMIany  METOAOM  Xpomarorpaguu  Ha  KOJOHKE C  CHJIMKaresiem
sTunaneratom/merpojielineiM ddpupom (1:2) ¢ monyderwem >tun-2-[2-[(1s,4s)-4-([3-[(TpeT-
OyTokCHKapOOHIIT)aMUHO |MTUPHINH-2- 1T |METOKCH ) UMKIIOTeKkcu |peHokcu |anetata (8,7 T,

89,43%) B Buze xenroro macaa. JKXMC (UDP): m/z [M+H]" = 485.
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K nepeMeInBaeMoin cMecH atun-2-[2-[(1s,4s)-4-([3-[(Tpert-
OyTokCcHKapOOHMIT)aMUHO |TUPUINH-2- 1T |METOKCH ) LMKJIOTeKcua |peHokcu Jauetata (7,89 T,
16,268 mmonb, 1 sxBuB.) B MeOH (142 mu) u AcOH (15,8 mu) noGasnsimu PtO> (1,85 1, 8,142
MMmoJib, 0,50 5KBUB.) MPU KOMHATHOU TemIiepatype B atmocdepe Bogopona. [TonyueHHy0 cMech
nepeMennBaidi B TeueHHe 2 Y MpU KOMHATHOH TemmepaType B aTMocdepe BOAOPOIA.
[TonyyeHHyI0 cMeCh (UIBTPOBAIH, (PUIBTPOBATBHBIN OCAJOK KOHIEHTPHUPOBAJIU B YCIOBHSIX
TIOHIKEHHOTO aBnieHus1. Peakuuto racuiu gobasinenneM Hacoi. NaHCOs3 (Boa.) mpu O rpaaycos
C. ITonyuennyrw cmechb skctparuposain CH>Cly (3 x 500 mun). OObenMHEHHBIE OpraHUYEeCKHe
CJIOM TIPOMBIBAJIA HACBIIIEHHBIM COJEBBIM pacTBOpoM (3 x 200 mur), cymmin Haa Oe3BOJHBIM
Na»S04. [Tocne punbTpoBaHust PHIBTPAT KOHIEHTPUPOBAIH B YCIOBHUSIX IIOHM>KEHHOTO AaBIIEHHSI
C TIOJIyYeHHEeM CMeCU IUC- U TpaHc-nuactepeomepos (7 T, 88,7%) B BUAE TBEpAOrO BEINECTBA.
Heounmennsiii nponykr ountmanu meropom npern. TCX (DCM/MeOH = 20:1) ¢ nony4yeHnem
LI1C-palieMUUECKOMN cMecu stin-2-(2-((18S,4s)-4-((3-((tper-
OyTOKCHKapOOHMIT)aMUHO ) TUITEPUINH-2-UJT)METOKCH )LIMKIIoreKkcun ) eHoken)anerata (4,1 r) u

TpaHc-panemuueckoit cmecu (1,7 r). JKXMC (UDP): m/z [M+H]" = 491.
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B kpyriopoHHyro kondy eMkocTero SO0 MiI, MPOAYTYIO U MOAAEPIKUBAEMYIO C HHEPTHOM
arMoc(epoil a3oTa, MOMEIIANHM IHC-paleMHYecKyto cmech 3THI-2-(2-((18S,4s)-4-((3-((Tpert-
OyTOKCHKapOOHMIT)aMHUHO ) TUITEPUINH-2-HJT)METOKCH )LIKJIOrekcrn ) peHoken)anerata (4,1 T,
8,356 mmonb, 1 s3kBuB.), MeOH (30 mur), THF (60 mu), H2O (30 mut ) u runpokcuna autus (83 wr,
3,465 mMmMounb, 5 5KBHB.). PEakIMOHHYIO CMeCh NMEpEeMEIINBAIN B TEUCHHE 2 U MPH KOMHATHOH
Temreparype. PeakIMOHHYI0O CMeCh KOHIEHTPHPOBAIM M OCTaTOK OYHWINAIM METOJIOM
oOpamenHo-(a3oBol  ¢udm-xpomarorpadu  TpH  CISAVIOUIMX  YCJIOBUSX,  3aTeM
TMOPUITN3NPOBAIN c MOJTyY€HHUEM 2-(2-((1s,4s)-4-((3-((Tper-
OyTOKCHKapOOHMIT)aMUHO ) TUITEPHINH-2-1JT)METOKCH ) LIUKJIOTeKCHIT ) () EHOKCH )yKCY CHOM

kucnote (2,35 r, 60,8%) B Bune TBepaoro semectsa. JKXMC (UDP): m/z [M+H]" = 463.
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B kpyrnononnyro konby emkoctero 2000 mn pobasmsim 2-(2-((1s,4s)-4-((3-((Tper-
OyTOKCHUKapPOOHMIT)aMUHO ) TUITEPU TN H-2-HJT)METOKCH ) IUKJIOT€KCHIT ) () EHOKCH )Y KCYCHYEO
kucnoty (100 wmr, 0,216 mmois, 1 s3xBuB.), MeCN (36 mu), DMF (9 mn), HATU (124 wr, 0,326
mmonb, 1,51 skBuB.) u DIPEA (56 wmr, 0,436 mmonb, 2,02 3kBHB.) B arMmocdepe asora.
ITonyueHHbIil pacTBOp nepeMelIMBalld B TeueHHe 3 4 Mpu KOMHaTHOI Temmepartype. JKXMC
CBHJIETEJIbCTBOBAJIA O TIOJHOM TMpeBpaiieHud. lloaydeHHyro CcMech KOHLIEHTPUPOBAIH.
Heouunmennplii npoaykt Tper-0ytun-((2'S,2*S,5°R,5°S)-6-0kco-3,8-nuokca-5(2,1)-nunepuun-
1(1,2)-6en3071-2(1,4)-1uKI0reKcaHuKI00KTadaH-5>-1un)kapoamar UCTIOJTb30BAJIH

HETMOCPEACTBEHHO Ha clieayromei craauu 6e3 ounctkn. JKXMC (UDP): m/z [M+H]" = 445,

Yo
0O "/O
R(N
NH,

)

B kpyrinonoHHyro konby eMKocTbio 500 My, MPOAYTYIO M MOAAEPKUBAEMYIO C HHEPTHOM
aTMoc(epoii a30Ta, MoMeNanu HeOUHIEHHY 0 cMech TpeT-0yTui-((2'S,24S,52R,5%S)-6-okco-3, 8-
nuokca-5(2,1)-nunepunun-1(1,2)-6enzon-2(1,4)-uuknorekcanuukaookradan-5°-um)kapbamara
(21, 4,499 mmonsb, 1 5kBuB.), DCM (120 mi), TFA (40 mu1). ITony4deHHBII pacTBOpP MEepeMeLIBAIN
B TeueHue 1 4 mpu 25 rpanycoB C. XKXMC cBuaerenscTBOBasa O IMOJHOM IPEBPALEHUU.
[Nony4eHHyO CMeCh KOHLIEHTPHPOBAJIU B BakyyMe. HeouuieHHbIi MPOAYKT OYHIIATH METOIOM
npen. BOXX ¢ nonyuenuem (2'S2%S 5’R,5°S)-5-amuno-3,8-nuokca-5(2, 1)-nunepuaun-1(1,2)-
6enzon-2(1,4)-mmknorekcanuukinookragpan-6-osa 32,1 r (800 mr, 51,6%) B BHme TBepHOro

Bemectsa. JKXMC (UDP): m/z [M+H]" = 345.

Y0
O "/O
H{N
NHMs

O (Coenunenue 2)
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K (2'S,2%S,5R,5°S)-5°-amuno0-3,8-nuokca-5(2,1)-nunepunun-1(1,2)-6enson-2(1,4)-
LUKJIOTeKCcaHKI00KkTadgan-6-ony 32,1 r (900 mr, 2,613 mmons, 1 sxBuB.) u DIPEA (1,69 r,
13,064 mmonb, 5 s3xBuB.) B DCM (148 mu) nobasnsiin MsCl (900 wmr, 7,858 mmomnb, 3 5KBHB.)
KameJpHO TIpU KOMHATHOH Temmepatype B artmocdepe aszora. [lomyueHHbIH pacTBOp
nepeMelBald B TeYeHHe 2 4 IpU KOMHATHOW Temmeparype. Peakimio 3arem racuium
nobasnenueM 50 mi Boabl. IlomyueHHbIH pacTBop 3KkcTparupoBanu 3 X 200 Myl AUXJIOpMETaHa,
cymmin Hajx Oe3BOOHBIM CyJb(aTOM HATPHsl U KOHLEHTPHPOBAIM B BakyyMme. HeounimeHHbIH
npoaykT ouuimanu meroxoM mnpen. BOXX ¢ momyueHmem paneMHuecKoro HEOUYHIEHHOTO
nponykra (800 mr, 72,46%) B BHAe TBEpIOro BemecTBa. HeOUYHINEHHBIH MPOAYKT OYHINAJIH
metonom mnpen. C®X ¢ mnonydennem N-((2'S,2%S,5’R,5%S)-6-okco-3,8-muokca-5(2,1)-
munepuaus-1(1,2)-6en30mn-2(1,4)-MUKIOreKCAHIMKIOOKTadaH-5>-un)MerancynsGoHamuaa
(270,6 mr, 27,1%) B Buzie TBEPAOrO BelECTBa U ero sHanTtuomepa, N-((2'R,2*R,5%S,5°R)-6-okco-
3,8-nuokca-5(2,1)-nunepuaun-1(1,2)-6enzon-2(1,4)-nukaorekcaniuknooktadan-5°-
un)Mmerancyibponamuna (361,4 mr, 36,1%) B Bume TBepmoro Bemectsa. JKXMC (UDP): m/z
paccuurano anst C21H30N205S [M+H]" = 423,19, obnapy:xeno [M+H]" = 423,15; 'H AMP (400
MI'y, CDCl3): 8 7,19 (td, J =7,7, 1,8 T'u, 1H), 7,11 (dd, J=7.5, 1,7 I'n, 1H), 6,96 — 6,86 (m, 1H),
6,77 (dd, J = 8,0, 1,1 I'y, 1H), 5,24 (dd, J =9,8,4,9 'y, 1H), 5,14 (d, J = 10,5 ', 1H), 4,34 (dd, J
=14,1,9,4 'y, 2H), 3,84 (t, ] =9,2T'y, 1H), 3,73 (d, J = 14,9 I', 3H), 3,60 — 3,46 (m, 2H), 3,09
(s, 3H), 2,77 - 2,49 (m, 2H), 2,33 — 2,16 (m, 1H), 2,06 (d, J = 12,8 I', 2H), 2,00 — 1,82 (m, 2H),
1,68 (d,J =11,5T1, 2H), 1,10 — 1,45 (m, 4H).

ITpumep 1.2

NHMs
(Coenunenue 6)

K nepememusaemomy  pactBopy  N-((2'S,2*S,5’R,5°S)-6-0kco-3,8-muokca-5(2,1)-
munepuann-1(1,2)-6en305-2(1,4)-1uk norexcanuukiooktapan-5°-un)merancynbponamuaa (185
mr, 0,438 mmonb, 1 skBuB.) B THF (3,56 mu) noGasnsiam GopaHMeTHICYyIbQUIHBIA KOMIUIEKC
(1,095 mn, 2,189 mMMonb, 5 5KBHUB.) KaleJbHO INPH KOMHATHOW Temmepartype. [lomyueHHBbIH
pactBop nepememnBany B reueHne 90 mun. Yepes 90 mun, MeOH (3,60 mur) nobasnsiim KaneabHO
1 CMECH MO3BOJISJIM MEPEMEIINBATLCS B TedeHHe eine 30 MUH NpU KOMHATHOW TeMIEpaType.
Uepes 30 MuH, pacTBOPHUTENb YAAISUIA B YCIOBUSX MOHMKEHHOTO NaBjieHus. OCTaTOK OYUINAIIN
METOZIOM XpoMaTtorpaguu Ha KOJIOHKE C cuimkareneM sTuianeratom/rekcaHom (0:1-1:0) ¢

nonyuenueM 123 mr (69%) N-((2!S,2*S,5%R,5°S)-3,8-mu1okca-5(2,1)-nunepuaun-1(1,2)-6en3on-
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2(1,4)-uMKI0reKcaHIMKI00KTadaH-5-un)MeTancyabQoHaMUna B BHJE TBEPAOTO BEIIECTBA.
KXMC (UDP): m/z [M+H]" = 409; 'H AMP (400 MI', DMSO-de): § 7,11 (td, J = 7,7, 1,8 T'ny,
1H), 7,04 (dd, J =7,5,1,7T'y, 1H), 6,93 (dd, J=8,1, 1,0 I'u 1H), 6,89 (d, J = 6,3 I'y, 1H), 6,78 (dt,
J=74,1,11Iu, 1H), 4,04 (d, J=10,1 T, 1H), 3,80 (td, J = 10,2, 2,3 'y, 1H), 3,67 (s, 1H), 3,60 —
3,53 (m, 2H), 3,48 — 3,41 (m, 1H), 3,14 — 2,94 (m, 3H), 2,93 (m, 3H), 2,89 — 2,83 (m, 1H), 2,80 —
2,70 (m, 1H), 2,63 (qd, J = 12,7, 4,2 T'u, 1H) 2,48 — 2,37 (m, 1H), 2,00 (d, J = 13,2 I'y, 1H), 1,81
(d,J=13,4Ty, 1H), 1,68 — 1,20 (m, 8H), 1,10 (m, 1H).

IIpumep 1.3

; O NHBoc
o o) .
\ /, \
oj N

B kpyrioponHyto kondy emkocTeio 100 Mii, MPOAYTYIO U MOAAEPIKUBAEMYIO C HHEPTHOM
aTMocdepoii a30Ta, MoOMeIaiy pacTsop dTuimnponuosita (295,41 wmr, 3,011 mmois, 1,20 5xBuUB.)
u DABCO (28,15 wr, 0,251 mmomns, 0,10 sxBuB.) B THF (11 M) npu O rpagycos C. K stomy
no0aBJsLN pacTBop Tper-OyTiin-N-[2-([[(1s,4s)-4-(2-
TUAPOKCU(DEHNIT ) IUKIOTeKCHII | OKCH | MeTH)mupuanH-3-ui Jkapbamata (1,00 r, 2,509 mmounb,
1,00 skBuB.) B THF (1 M) mpu O rpanycos C. I[TonyueHHbIH pacTBOp NepeMEIInBaIid B TEUEHUE 5
9 IpU KOMHATHOW Temmeparype. PeakiponHyto cMech paszdasisanu 20 mu Boabl. [lonmyueHHbIH
pacTBoOp 3KcTparupoBanu 3 X 15 mut sTunanerara, npomsiBain 1 x 20 MJ1 HACBIIIEHHOTO COJIEBOTO
pactBopa, cyurmn Oe3BomHbIM NaxSQi, 3aTeM KoHLeHTpHupoBanu. llonyueHHbIH OCTaTOK
HAHOCWJIM HAa KOJIOHKY C CHJIMKarejieM ¢ JTHianeraToM/meTposieiinbiM s¢upom (4:1). Dto
npuBonwio  k  momydermro 1,1 r  (80,25%)  stun-(E)-3-(2-((1s,4s)-4-((3-((Tper-

OyTOKCHKapOOHMIT)aMHUHO ) TUPUANH-2- 11 )METOKCH )IUKJIOTeKCHI )peHOKCH)akpuiiaTa B BHIE

ceeTno-xkentoro Macna. JKXMC (UDP): m/z [M+H]" =497,

; O NHBoc
o o) .
Y\/ ‘0
oj NH

B atmocdepe Hz B kpyrnogonnyroo kondy emkoctero 100 mn momemanu stui-(E)-3-(2-
((1s,45)-4-((3-((Tper-OyTOKCHUKaPOOHMT )aAMUHO ) TUPUAUH-2 -
W )MeToKcH )uukiorekcn)penokcun)akpunar (1,05 r, 2,114 mmons, 1,00 sxBus.), EtOH (9,00 mu,

195,358 mmons, 1,00 skBus.), AcOH (1,00 min, 17,452 mmons, 1,00 sxBus.) u PtO> (240,07 wr,
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1,057 mmonsb, 0,50 skBuB.). [TonyueHHBIH pacTBOp MEPEMELINBAIN B TeUEHUE 4 4 IPU KOMHATHON
Temreparype. PeakiimoHHy0 cMech (QUIbTPOBaNH, (UIBTPAT COOMpPAIM U KOHLEHTPHPOBAJIH.
3Hauenune pH nmosmyueHHOTO OcTaTKa AOBOAMIIN A0 8 HackleHHbIM pacTBopoM NaHCO; (100%).
ITonyuenHsblii pacTBOp 3KcTparupoBaiu 3 X 30 mi guxisopMeraHna, cymunu Hag NaxSOs, 3atem
koHIeHTpupoBanu. Ocrtatok ounmanu MeronoMm mnpern. (Gumm-BIXKX. DOto mpusogmno
MOJTY YEHUEO 280 Mr (18,10%) stin-3-(2-((18,4s)-4-(((2R,3S)-3-((Tpet-
OyTOKCHKapOOHMIT)aMUHO ) TUTIEPUTUH-2 - T )METOKCH ) LIMKJIOTEKCHI )P EHOKCH ) TPOTIaHOaTa B

BHZIE CBETIIO-kenToro Macaa. JKXMC (MDP): m/z [M+H]" = 505.

; O NHBoc
O O ‘1
Y\/ 0
OH NH

B kpyriononHyroo kon0y eMKOCTbro 10 MII, IPONYTYIO U MOAAEPIKUBAEMYIO C HHEPTHOM
arMocdepoii a3oTa, MoMeLan stin-3-(2-((1S,4s)-4-(((2R,3S)-3-((Tpert-
OyTOKCHKapOOHMIT)aMUHO ) TUITEPUINH-2-HJT)METOKCH ) LIUKJIOT€KCHIT ) () EHOKCH ) IPOTTAHOAT
(200,00 mr, 0,396 mmoub, 1,00 sxsus.), THF (1,00 mur), H>O (1,00 mi) u ruapokcun murust (47,46
mr, 1,982 mmonb, 5,00 3kBuB.). IlonydeHHBINH pacTBOp NepeMeIlnBajId B TEUEHWE S5 U TpHU
KOMHAaTHON Temmeparype. llonydennyro cmece KOHLEHTpupoBaiau. Ilonmyd4eHHBI OCTaTOK
ountany Metoaom rnper. ¢paau-B2XKX ¢ monyuenuem 80 mr (42,35%) 3-(2-((1S,4s)-4-(((2R,3S)-
3-((rper-OyTOKCHKapOOHMIT)aMUHO ) TUITEPUAUH-2-

YUJT)METOKCH ) IMKJIOTEKCHIT)(DEHOKCH ) TPOIIAHOBOI KUCIIOTHI B BUAE TBepaoro Bemectsa. KXMC

(UDP): m/z [M+H]" = 477.

O O"/O
A(N
NHBoc

0]

B kpyrnononnayio kojdy eMkocTbio 40 MJI, MPONYTYIO U MOAAEPKUBAEMYIO ¢ WHEPTHOMH
aTMocgepoit a3oTa, MTOMETIAJTH 3-(2-((1S,4s)-4-(((2R,3S)-3-((Tper-
OyTOKCHKapOOHMIT)aMUHO ) TUITEPUINH-2-1JT)METOKCH ) LIUKJIOT€KCHIT ) () EHOKCH ) TIPOTTAHOBYFO
kuciaoty (25,00 mr, 0,052 mmoms, 1,00 sxBus.), HATU (29,92 wmr, 0,079 mmons, 1,50 3xBUB.),
DIPEA (13,56 wr, 0,105 mmonb, 2,00 skBuB.) u ACN (7,00 mn). IlonydeHHsIii pacTBOp
nepeMelnMBaii B TedeHue 18 9 mpu KOMHaTHOW Temmeparype. TBepaple BeliecTBa

ordunbTpoBbiBau. IlomyueHHy0 cMech KOHIEHTpHpoBaiM. lloiyueHHBIN OCTaTOK OYMIIAIN
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metonom npen. Gam-BIXKX ¢ nonydennem 100 mr (80,31%) tper-6ytun-((2'S,2*S,5R,5°S)-6-
okco-3,9-nuokca-5(2,1)-nmunepuaun-1(1,2)-6en30m-2(1,4)-uuK norekcanuukiononadan-5°-

wi)kapbamara B Buze TBepaoro sermectsa. JKXMC (UDP): m/z [M+H]" = 459.

O O"IO
Ly
NH,

o)

B KpyIJIofoHHYI0 KOOy eMKOCThIO 25 M, momemanu Tper-oytun-((2'S,24S,5R,5°S)-6-
okco-3,9-auokca-5(2,1)-nmunepuaun-1(1,2)-6en30m-2( 1,4)-1uk norekcanuukiononadan-5°-
wi)kapbamat (100,00 mr, 0,218 mmonsb, 1,00 sksuB.), DCM (7,50 mu) u CF3COOH (2,50 m,
33,658 mmonb, 154,35 skBuB.). Ilonay4eHHBI pacTBOpP NEpEeMELINBAINA B TEUEHHE S5 4 TpHU
KOMHAaTHON Temmepartype. [lonydeHHy0 cMechb KOHLUEHTpUpPOBaJIH. HeO4YHIEeHHBI MNPOAYKT
ounmmamu MeromoMm mpern. GBm-BOXX ¢ nomyuenuem 20 wmr  (25,59%) pauemara
(2'S,2%S,57R,5%S)-5%-amuno0-3,9-muokca-5(2, 1)-munepunun-1(1,2)-6enzon-2(1,4)-
LUKJIOTEKCAHIMKIOHOHAadaH-6-0Ha B Bume TBepaoro Bermectsa. JKXMC (UDP): m/z [M+H]™ =

359.

O O"/O
Ly
NHMs

O (Coenunenue 1)

B KpyryofioHHyI0 K00y emkocThio 10 mm momemanu (2'S24S 5?R,5%S)-5%-amuno-3,9-
nrokca-5(2,1)-nmunepunmn-1(1,2)-6en3on-2(1,4)-uuknorekcaniuukiaoHoHadgan-6-on (20,00 wr,
0,056 mmonb, 1,00 skBuB.), DCM (2,00 mi), NEt; (11,29 mr, 0,112 mmounsb, 2,00 sxBuB.) u MsCl
(7,67 mr, 0,067 mmons, 1,20 sxBuB.) npu 0 rpagycos C. I[TonyueHHBIH pacTBOP MEPEeMELINBAIH B
TedyeHWe 4 Y TIpuU KOMHATHOW Temmeparype. IlonmydeHHy0 CMeChb KOHLIEHTPHUPOBAJIH.
Heounmennsiii mpoaykT ounmmany MetoaoM mper. Gum-BIXX ¢ monyuennem 5 mr (19,67%)
N-((2'S,2%S,5%R,5%S)-6-0kco-3,9-m1okca-5(2, 1 )-munepunun-1(1,2)-6enson-2(1,4)-
LUKJIOTeKCaHIUKIOHOHA(aH-5-1w1)MeTancy mbponamuaa. KXMC (UDP): m/z [M+H]" = 437;'H
SAMP (400 MI'uy, DMSO-ds): & 7,40 (d, J = 6,4 I'y, 1H), 7,11 (m, 2H), 7,02 (d, J = 6,9 I'y, 1H),
6,87 — 6,70 (m, 2H), 4,57 — 4,11 (m, 3H), 3,96 (d, J =7,9 'y, 1H), 3,71 (dd, J = 28,1, 9,6 I'y, 3H),
3,54(d,J=16,8T1, 1H), 3,27 (d,J =12,6 'y, 2H), 2,97 (d, J = 18,2 'y, 2H), 2,70 — 2,54 (m, 1H),
2,45 -2,17 (m, 3H), 1,92 — 1,64 (m, 4H), 1,58 — 0,94 (m, 6H).
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IIpumep 1.4
; O NHBoc
O/ N~
K nepeMeInBaeMOMy pacTBopy Tper-OyTun-N-[2-([[(1s,4s)-4-(2-

TUIPOKCH(DEHIIT ) IMKIOTeKCHIT |OKCH |MeTu ) upuanH-3-ui Jkapbamata (2,00 r, 5,019 mmoub,
1,00 skBuB.) u K2CO3 (3,47 1, 25,094 mmonb, 5,00 sxBuB.) B aneroHe (40,00 mi) nobasisiu
metmn-4-6pombyTtanoatr (1,82 r, 10,038 mmonb, 2,00 3KBMB.) TOPUUSIMH TPH KOMHATHOM
temneparype. [TonydeHHY0 CMeCh MepeMeInBalii B TeUeHUE B TedeHne Houu rpu SO rpaaycoB
C B armocdepe aszora. [lonydeHHYIO CMECh KOHIIEHTPHUPOBAJIM B YCIOBUSIX MMOHMKEHHOTO
naBienus. OCTaTOK OYHMINAIM METOIOM Xpomartorpaduu Ha KOJIOHKE C CHIIMKAreyeM,
smouposann  PE/EtOAc  (5:1) ¢ mnonydenmem  metun-4-[2-[(1s,4s)-4-([3-[(TpeT-
OyTokcHKapOOHIIT)aMUHO |TUPHINH-2- 1T |METOKCH ) IMKIIOTeKcu |peHokcu |Oyranoara (1,65 T,

65,93%) B BUzE xenroro Macaa. JKXMC (MOP): m/z [M+H]" = 499.

; O NHBoc
O O '/,O
e NH

O

K nepeMeIInBaeMOMY pacTBopy meT-4-[2-[(1s,4s)-4-([3-[(TpeT-
OyTOKCHKapOOHMIT)aMUHO |TUPUANH-2- 1T |MeTOKCH ) LIuKIorekcui | penokcu]Oyranoara (1,65 ,
3,309 mmonb, 1,00 sxBuB.) B AcCOH/MeOH (20,00 m1/180,00 mut) nobasnsuiu PtO» (375,72 wr,
1,655 mmonb, 0,50 5KBHB.) MOPUHUSIMH IMPH KOMHATHOW Temmeparype. [loaydeHHYIO CMech
nepeMenvBaidi B TEeUEeHHE S5 U MpPU KOMHATHOH TemmepaType B aTMocdepe BOAOpOIa.
[Monyuyennyro cmech GuinbTpoBaH, GrbTpoBabHBINA 0canok mpombiBan MeOH (3 x 100 mu).
OuUIbTPAT KOHIIEHTPUPOBAIU B YCIOBUSIX TTOHMKEHHOTO NaBjieHus. CMeCh HEUTPATN30BbIBAIU JIO
pH 7 naceiennsim pactBopoM NaHCOs (Bon.). ITonyuennyro cmech sxctparuposanu CH>Cl» (3
x 100 mut). OObequHEHHBIE OPTAHMYECKUE CJIOW MPOMBIBATIH HACBIIIIEHHBIM COJIEBBIM PACTBOPOM
(1 x 100 wn), cymwmnu Hax OesBomHbiM NaxSQs. ITlocne ¢unbTpoBaHus QUIBTPAT
KOHIIEHTPUPOBAJIH B YCJIOBHSX MOHIKEHHOTO AaBjieHus. HeounIeHHbIH MPOAYKT UCTIOTb30BAIIH
Ha CIIEyIOIIEN CTaIuu HEMOCPEACTBEHHO Oe3 nanbHelmeit ounctku. JKXMC (UDP): m/z [M+H]"

=505,3.
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; O NHBoc
O O 'l,o
NH

OH

K nepeMeLInBaeMOMY pacTBopy meTun-4-(2-((1S,4s)-4-((umc-3-((Tper-
OyTOKCHKapOOHMIT)aMHUHO ) TUITePUINH-2-HJT)METOKCH ) LIKJIoreKcr ) eHokcu )oytanoara (1,65 r,
3,269 mmornb, 1,00 skeuB.) B THF/H>0 (30,00 Ma/30,00 mut) mobasisinu runpokcun jautust (391,52
mr, 16,347 mmonb, 5,00 5KBUB.) TOPIHUSMHU ITPH KOMHATHOH TemrepaType B aTMocdepe azorta.
[Tony4yeHHYIO CMeCh MEpEeMEIINBAIM B Te€YeHHEe 4 4 IPU KOMHATHOH Temneparype B atMocdepe
azora. Cmech HeirpanusosbiBau 10 pH 7 HCl (1H). ITony4eHHY0 cMeCh KOHLIEHTPUPOBAJIU B
YCJIOBHSX TOHIKEHHOTrO naBieHus. OCTaTOK OYMINAIM METOAOM oOparieHHO-(a30BoH (smI-
xpomarorpaduu c MOJIyYEeHUEM 4-(2-((18,4s)-4-((umc-3-((TpeTt-
OyTOKCHKapOOHMIT)aMHUHO ) TUITEP UM H-2-1JT)METOKCH ) LIUKJIOT€KCHIT ) €HOKCH ) Oy TAHOBOH

kucnnotsl (800 mr, 49,87%) B Bune TBepaoro Bemectra. JKXMC (MIP): m/z [M+H]" = 491 3.

O O"/O
i(N
NHBoc
O

K NePEMEIINBAEMOMY pacTBopy 4-(2-((18S,4s)-4-((uuc-3-((Tper-
OyTOoKCHKapOOHMIT)aMUHO ) TUITEPUANH-2-HIT)METOKCH ) IUKIIOTeKCHI )P eHOKCH ) Oy TAHOBOH
kucoThl (800,00 mr, 1,631 mmonb, 1,00 skBuB.) u HATU (1239,94 mr, 3,261 mmoib, 2,00 5kBUB.)
B aneronutpusie/DMF (80,00 mi/10,00 mi) nobasnsiiu DIPEA (632,20 wmr, 4,892 mmons, 3,00
9KBMB.) MOPLUHMSIMH TMPU KOMHATHOW TemrepaType B armocdepe a3ora. [loiyueHHYIO CMeCh
nepeMeLIBaId B TeUeHHE 2 4 PU KOMHATHOH Temmeparype B atMocdepe asora. [TonydeHHyro
CMeCh KOHLIEHTPHPOBAJIM B YCIOBUSIX MOHIKEHHOrO AapiieHusi. OCTaTOK OUYHINAIH METOIOM
oOpamenHo-(a3oBoll  ¢udm-xpomaTtorpaduu ¢ TOJIYYSHHEM  palemara  TpeT-OyTui-
((2'S,2%S,5%R,5°S)-6-0kco-3,10-muokca-5(2, 1)-nunepuaun-1(1,2)-6enzon-2(1,4)-
LMKJIorekcaHuukaonekadan-5°-un)kapbamara (600 mr, 77,86%) B Buje TBEpPHOro BEIIECTBA.

HXMC (UDP): m/z [M+H]* = 473 4.
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K mnepememmsaemomy pactBopy Tper-OyTtun-((2'S,24S,5%2R,5°S)-6-0kco-3,10-m1uokca-
5(2,1)-munepunus-1(1,2)-6en307-2(1,4)-uuxnorexkcannuknonekadan-5>-un)kapdamara (200,00
mr, 0,423 mmonb, 1,00 3xBuB.) B DCM (6,00 M) nobasmsiu TFA (2,00 mut) mopuusiMu npu
KOMHaTHOH Temnepatype. [lonydeHHy0 cMech nepeMelmnBaid B TeueHne | 4 mpu KOMHATHOM
Temneparype B armocepe azora. Cmech HelTpaan30BbBaM 10 pH 7 HACBIIEHHBIM PaCTBOPOM
NaHCOs (Bon.). ITonyuennyro cmech skctparupoBaiun CH>Cly (3 x 50 mur). OObenuHeHHbIe
OpraHMYecKue CJIOH MPOMbBIBAJIHM HACHILICHHBIM COJIEBbIM pacTBOpoM (3 x 30 mut), CyLIHIN HAax
O6esBogabiM  NaxSOs. Tlocne ¢unbrpoBaHuss (UIBTPAT KOHLEHTPUPOBAIU B  YCJIOBHSX
MOHIDKEHHOTO JaBjieHHs. HeouMIneHHBIH MPOOYKT MCIOJb30BAIM Ha CJIEAYIOIEH CTaguu

HETOCPEACTBEHHO Oe3 nanbHeimel ounctku. JKXMC (UDP): m/z [M+H]" = 373,2.

lZ'(N
NHMs

O (Coenunenue 4)

K nepememmBaemomy pactopy  (2!S,2%S 5?R,5%S)-53-amuno-3,10-muokca-5(2,1)-
nunepunus-1(1,2)-6en30a-2(1,4)-uuknorekcanuukionexkadan-6-ona (150,00 mr, 0,403 mMmonb,
1,00 sxBuB.) u TEA (81,49 wmr, 0,805 mmonb, 2,00 3kBuB.) B DCM (6,00 M) nobasmsuiu MsClI
(50,74 wr, 0,443 mmonb, 1,10 skBuB.) mopuusimMu mpu O rpagycoB C. IlonydeHHy0 cMmech
nepeMeInBaii B Te4eHne | 4 mpu KOMHATHOW TemmepaTtype B atMochepe asora. [TonydeHHy0
CMeCh KOHLIEHTPHPOBAJIM B YCIOBUSIX MOHIKEHHOrO rAasiieHusi. OCTaTOK OYHUINAIH METOIOM
oOpaieHHo-(ha30Bol (dIm-xpoMarorpaduu ¢ MONTyHYeHHEM paleMHu4eckoro nponykra (60 wmr,
33,07%) B Bune TBepmoro BemecTsa. KXMC (UDP): m/z [M+H]™ = 451,2. Panemar (60 wmr)
OUHILAJIU METOIOM XupaibHoit BDYKX ¢ monyuenunem 10,8 mr N-((21S,24S,5%R, 5°S)-6-0kco-3,10-
nuokca-5(2,1)-nunepunun-1(1,2)-6enzon-2(1,4)uuknorekcanuukionexapan-5°-
un)Merancynbponamuaa. JKXMC (UDP): m/z [M+H]" = 451,15; 'H SIMP (300 MI'u, MeTaHo-
ds): 6 7,20 — 6,99 (m, 2H), 6,92 — 6,88 (m, 1H), 6,85 — 6,78 (m, 1H), 4,68 — 4,47 (m, 2H), 4,26 —
4,13 (m, 1H), 4,07 — 3,62 (m, 4H), 3,58 — 3,43 (m, 2H), 3,01 (s, 3H), 2,84 — 2,69 (m, 1H), 2,61 —
2,42 (m, 4H), 2,21 — 1,97 (m, 3H), 1,94 — 1,79 (m, 3H), 1,69 — 1,29 (m, 6H).
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B kxpyrinonoHHyo koj0y eMKocTbio 40 MJI, MPOOYTYIO U MOAAEPKUBAEMYIO ¢ MHEPTHOMN
aTMocgepoii azora, MOMeIanu TpeT-0yTua-N-[2-([[(1s,4s)-4-(2-
TUAPOKCU(EHUIT ) IUKIIOTEKCHJI | OKCH |MEeTHIT ) IpuaAnH-3 -1 [kapbamar (200,00 mr, 0,502 mmoub,
1,00 sxBuB.), MeTmiI-5-0pomnentanoat (587,37 mr, 3,011 mmonsb, 6 3kBuB.), KoCOs3 (416,17 wr,
3,011 mmonb, 6 3kBUB.), aretoH (50,00 mi). ITomy4yeHHbIH pacTBOp NepeMeInBaId B TeUeHHe |
(omHoti) Houm mpu 50 rpaaycos C. ITomyueHHYIO CMeCh KOHLIEHTPUPOBAIU B Bakyyme. OCTaToK
HAaHOCHJIN Ha KoJoHKY ¢ cunukareneM ¢ (EtOAc:PE =4:1) ¢ nonyuennem 240 mr (93,28%) meTui-
5-[2-[(1s,4s)-4-([3-[(TpeT-OyTOKCHKAPOOHIIT)aMUHO | TUP UANH-2 -
WJT| METOKCH )LIUKJIOTeKCHII |(peHOKCH [TeHTaHoaTa B Buae OecupeTHoro macia. JKXMC (UDP): m/z

paccuurano s C29HaoN20s [M+H]™ = 513,3, obrapyxeno [M+H]" = 513 4.
O NHBoc
ers

B kpyrioponHyto koi0y emkocTeio 100 M1, MPOAYTYIO U MOAAEPKUBAEMYIO C HHEPTHOM
aTMochepoi a3oTa, MoMeIanu meTu-5-[2-[(1s,4s)-4-([3-[(TpeT-
OyTokCHKapOOHMIT)aMUHO |TUPUINH-2- 1T |METOKCH ) MKJIOrekcu |peHokcu mentanoatr (1,10 T,
2,146 mmonb, 1,00 skBuB.), MeOH (50,00 mut), AcOH (5,00 M), PtO> (818,59 wmr, 3,605 mmoib,
1,68 sxBuB.). [TonyueHHBIH pacTBOp MepeMennBaii B TeueHue 4 4 npu 25 rpagycos C. Trepabie
BemecTBa OTQUIBTPOBBIBAIN. [10oNy4eHHYI0 CMeCh KOHLIEHTPUPOBAIU B BakyyMe. 3HaueHue pH
pactBopa posoauiu 10 8 BonHbIM pacTBopoM NaHCOs. TlonydyenHsliit pacTBOp 3KCTparupoBaiu
4 x 50 M1 TUXJIOpMETaHa, CYLIMIN Hall Oe3BOMHBIM Cyiib(aTom HaTpusi. Y najeHue pacTBOPHUTENS
MIO3BOJISJIO MOJIyYUTh 400 Mr metuin-5-[2-[(1s,4s)-4-[[uuc-3-[(TpeT-
OyTOKCHKapOOHMIT)aMUHO |TUITEPUINH-2-1J1 |METOKCH | IUKJIOTEeKC T | (peHOKCH |IeHTaHoaTa.  JTOT
HEOUMIIIEHHBbI TPOMYKT HCIONb30BAJIM Ha Cleayromeld craauu 0e3 AajbHEWIIed OYHCTKH.

KXMC (M9P): m/z paccumtano msi C2oHisN2Os [M+H]™ = 519,3, oGHapysxeno [M+H]|" = 519,4.
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B xpyrinonoHHyro konby eMkocTbio 100 My, MpOAyTYIO M MOAAEPKUBAEMYIO C HHEPTHOM
aTMochepoii azora, roMel1nanu meTu-5-[2-[(1s,4s)-4-[[1uc-3-[(TpeT-
OyTOKCHKapOOHMIT)aMUHO |TUTIEPUIUH-2 -1 |METOKCH | IUKJIOTeKC I |peHOKCH [eHTaHoat (265,00
mr, 0,511 mmounsb, 1,00 sxBuB.), LIOH*H>O (107,20 mr, 2,554 mmons, 5,00 skBuB.), H,O (10,00
wut), THF (25,00 mu). IToydeHHbIi pacTBOpP NMepeMeInnBaId B TeUeHne Houu npu 25 rpaaycos C.
[Tony4yeHHYIO CMECh KOHLIEHTPUPOBAIU B BakyyMe. HeounImeHHbIH MPOAYKT OYUINAIH METOIOM
oOpamenHo-¢pazoBoii BOXX ¢ monyuennem 260 mr (99,67%) 5-[2-[(1s,4s)-4-[[uc-3-[(TpeT-
OyTOKCHKapOOHIIT)aMUHO |TUTIEPUIUH-2 -1 |METOKCH | IMKJIOTEKCHJI | peHOKCH |IeHTaHOATa JTUTHSI

B Buzie TBepaoro Bemectsa. JKXMC (MDP): m/z paccunrano nist C2sHauuN2Os, [M+H]™ = 5053,
obHapyxeno [M+H]" = 505,4.

O O"/O
3/7('\]
NHBoc
O

B kpyrinonoHHyro konby eMKkocTbio 100 My, MpOAyTYIO M MOAAEPKUBAEMYIO C HHEPTHOM
armocdepoii a3oTa, MOMEIIAJN 5-[2-[(1s,4s)-4-[uc-3-[(TpeT-
OyTOKCHKapOOHMIT)aMUHO |TUTIEPUIUH-2 -1 |[METOKCH | LIMKJIOTEKCHI | e HOKCH | TIEHTAHOAT — JTUTHSI
(250,00 wr, 0,490 mmonb, 1,00 skBuB.), HATU (279,25 wmr, 0,734 mmons, 1,50 s3kBuB.), DIPEA
(148,63 wmr, 1,469 mmonsb, 3,00 sxBuB.), DMF (10 M), MeCN (20 mu). IlonyueHHBIH pacTBOp
nepeMelBad B TedeHne Houn npu 25 rpagycos C. ITonydeHHYIO cMeCh KOHLIEHTPUPOBAIU B
BakyyMe. [TonyueHHBII OCTaTOK O4HIIAIN MeTOIOM obpateHHO-(a3oBoit B2XKX ¢ nonyuennem
210 mr (88,13%) Tper-6yTun-((2'S,2*S,5?R,5°S)-6-0kco-3,11-nuokca-5(2,1)-munepunun-1(1,2)-
oenson-2(1,4)-muknorekcaHuKIoOyHaekadan-5>-un)kapbamara B BHAe TBEPAOTO BEIIECTBA.

XKXMC (UDP): m/z paccuurano st CasHiaN2Os [M+H]" =487 3, o6napyxkeno [M+H]" =487,3.

0O O"'O
ﬁ/w/N
NH,

o)
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B kxpyrioponHyto kondy emkocTeio 100 i1, MpOAYTYIO U MOAAEPIKUBAEMYIO C HHEPTHOM
atmocepoii  azora, mnomemanu Tper-OyTua-((2'S,2*S,5’R,5°S)-6-0kco-3,11-muokca-5(2,1)-
munepuann-1(1,2)-6en3051-2(1,4)-1mKnorekcanuukIoyHaekadan-5°-un)kapbamar (pauewmar,
210,00 wr, 0,432 mmonsb, 1,00 skBuB.), TFA (10,00 mu), DCM (30 mu). ITonyueHHbIi pacTBop
nepememnBanu B tedenre 1 1 mpu 25 rpagycos C. IlonydyeHHyr0 cMeChb KOHLEHTPUPOBAIU B
Bakyyme. 3Hauenue pH pactBopa mosommmu no 8 NaHCO; (1 monw/n). [Tony4eHHsli pacTBOp
3KCTparupoBaiu 3 X 50 My auxjopMmeraHa. DTO MPUBOAWIO K mojydeHHto 165 mr (98,92%)
(2'S,2%S,57R,5%S)-5%-amun0-3,11-1uokca-5(2, 1)-nunepunun-1(1,2)-6enson-2(1,4)-
LUKJIOTeKCAHIUKIoyHaekadaH-6-ona B Bume TeBepaoro BemecrtBa. KXMC (UOP): m/z

paccuurano s C23H3sN203 [M+H]™ = 387,3, o6napy:xeno [M+H]" = 387 4.

O O"/O
<
NHMs

O (Coenunenue 3)

B kpyriononHyro koj0y eMKOCTbI0 50 MJI, IPOAYTYIO U MOAAEPKUBAEMYIO C HHEPTHOM
atMocepoii asora, momemanu (2'S2*S 5’R,5°S)-5-amuno-3,11-11okca-5(2,1)-nunepuauH-
1(1,2)-6en3on-2(1,4)-1mknorekcaniukioysaekadan-6-on (pauemar, 100,00 mr, 0,259 mmounb,
1,00 sxBuB.), DIPEA (78,54 mr, 0,776 mmonb, 3 skBuB.), MsCl (59,27 mr, 0,517 mmodb, 2 3KBUB.),
DCM (20,00 mu). ITomyueHHbIH pacTBOp mepeMelInBagy B TedeHue 2 4 npu 25 rpagycos C.
Peaxmto 3arem racuu nodasienuem SO mi Boael. ITonmydeHHbII pacTBOp SKCTparuposaiu 3 X S0
MJI MXJIODMETaHa, 3aTeéM KOHLIEHTPUpPOBAIMU B Bakyyme. llojydeHHBIH OCTAaTOK OUYMINAIH C
noMoipo  obpainenHo-pazosoii kononku (MeCN/H,O = 1:1, 0,05% NH3*H>O). 3arem
paLeMUYecKuil MPOAYKT OYHIIAId MeToaoM xupanbHoit BOXX ¢ nmonyuennem 50 mr (41,60%)
N-((2'S,2%S,5’R,5%S)-6-0kco-3,11-muokca-5(2, 1)-nunepunun-1(1,2)-6enzon-2(1,4)-
LUKJIOreKCaHIUKIoyHaekadaH-5°-un)MeTaHcy IbpoHaMuaa B BUze TBepaoro semecTtsa. JKXMC
(UDP): m/z paccuntano mis C2aHisN2OsS [M+H]™ = 465,2, obnapyxeno [M+H]" = 465,2; 'H
SAMP (300 MI'y, CDCls): 6 7,17 (t, J = 7,7 T'n, 1H), 7,09 (dd, J =7,6, 1,8 I';, 1H), 6,91 — 6,77 (m,
2H), 4,87 (d,J =5,6 T'u, 1H), 4,57 (d, J = 13,8 ', 1H), 4,34 (d, J =5,3 'y, 1H), 4,23 —4,11 (m,
1H), 3,89 — 3,75 (m, 2H), 3,74 — 3,57 (m, 3H), 3,07 (s, 3H), 2,80 — 2,67 (m, 1H), 2,64 — 2,20 (m,
6H), 2,13 — 1,91 (m, 4H), 1,90 — 1,72 (m, 3H), 1,57 — 1,36 (m, SH).

ITpumep 1.6
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K nepeMennBaeMon CYCIIeH3UH tper-OyTun-((2R,3S)-2-((((1s,45)-4-(2-
TUAPOKCU(EHUIT ) IUKIIOTEKCHIT ) OKCH )METHIT ) TUIepuanH-3-ui))kapdamarta (8,03 r, 19,85 mmonb) u
kapOonata kamust (8,23 r, 59,5 mmonb) B THF (130 mu) mpu O rpagyco C nobasisuiu
oensmnxyoppopmuar (3,40 mut, 23,82 MMONb) M PEAKIMOHHONH CMECH TMO3BOJISIM MEIJIEHHO
HArpeThcs 10 KOMHATHOW TeMMEpaTypsbl U NepeMenuBaiu B TeueHue 16 4. JlononHurenpHbid 1
9KBUB. OeH3mIxIopdopmuara 10OABISIIN U PEAKIIMOHHYIO cMech Harpesanu nipu S0 rpamycos C
B TeueHue 4 4, mocyne 4dero JKX-MC cBunmerenbcTBOBasNia O 3aBepiieHuu peakiuu. Cmech
pazbasisuin EtOAc (300 mur), mpombiBanu Bogoi (300 Mir) 1 HACHIIEHHBIM COJIEBBIM PACTBOPOM
(300 mn) um opranmueckuii cnod cymmm MgSQO4, QuabTpoBaNM W KOHLEHTPHPOBAIH C
NOJYYEHHEM HEOYHINEHHOTO TPOAYKTA, KOTOPBIH OYMINAIM METOJOM Xpomartorpaduu Ha
xononke ¢ cumkareneM (0-60% EtOAc B renrane) ¢ monydeHnem OeH3ui-(2R,3S)-3-((tper-
OyTokcukapoorm)amMuHo)-2-((((1s,4S)-4-(2-

TUAPOKCU(DEHNIT ) IUKIOTEKCHUIT)OKCH )METHI ) IunepuauH- 1 -kapbokcunara (9,00 r, 16,71 mmounb,

84% BeIxon) B Buae TBepnoro Bemectsa. (MOP): m/z [M-H]™ nns C31H42N206 = 537,4.

C/bz
OTf

bensun-(2R,35)-3-((Tper-OyTokcukapbonmn)amuno)-2-((((1s,4S)-4-(2-
TUAPOKCU(EHNUIT ) IUKIIOTEKCHIT ) OKCH )METIIT ) IUIepuauH- 1 -kapbokcunar (8,96 r, 16,63 mMmoib)
pacTBOpsLIU B DMF (95 MIT), u 3aTeM 1,1,1-rpudrop-N-pennn-N-
((tpudropmernn)cynbponnn)merancyibporamun (8,02 r, 22,45 mmors) u kapOonat kanus (3,10
r, 22,45 MMonb) nobasisiin. PeakIMOHHYIO CMECh TIepeMEITNBAIN TPU KOMHATHOM TeMIiepaType
B TeueHue 2 4, nocie yero JKX-MC cBuperenscTBOBaNA O 3aBepineHuu peakun. Bomay (400 m)
no0aBIsIM K PEaKIMOHHON cMecH M BOAHBIN cioil skctparupoBamn EtOAc (3 x 1200 mm).
O6venunennsie opraandeckue ¢ppaxkumu cymmian (MgSO)s, punbTpoBany 1 KOHIEHTPUPOBAJIH C
NOJY4EHHEM HEOYHINEHHOTO TPOAYKTA, KOTOPBIA OYMINAIM METOJOM Xpomarorpaduu Ha
xononke ¢ cuimkareneM (0-60% EtOAc B renrane) ¢ monydennem OeH3un-(2R,3S)-3-((tper-

OyTokcukapoorui)amMuHo)-2-((((1s,4S5)-4-(2-
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(((rpudropmeTmn)cynb(OHII )OKCH)(DEHIIT ) TUKIOTEKCHIT )OKCH )METHI ) TUIIEPUANH- 1 -
kapbokcunara (8,40 r, 12,52 mmonb, 75% BbIxon) B Buae Tepaoro Bemectsa. JKXMC (UDP):
m/z [M-H] qnsa C32Hs1F3N20sS = 669,4.

Boc

HN
Oy O3

cbZ

K cMmecu 6en3mi-(2R,3S)-3-((tper-OyTokcukapoonmn)amuno)-2-((((1s,4S)-4-(2-

(((rpudropmermn)cynb(OHMIT )OKCH)(DEHIT ) HIUKJIOTEKCHIT )OKCH )METHIT ) TUTIEPUAUH- | -
kapOokcmnara (1,90 r, 2,83 mmonb), BunuaTpudropdopara kanus (0,46 r, 3,40 mmons) u 1,1'-
ouc(nudenmndochuno)peppouennuxnopnamianuii (II)-quxmopmeranosoro komruiekca (1,85 r,
2,27 mMonb) B cyxoM H-miporniaHose (35 mur) noGasmsumi TpryTrinamuH (0,40 mot, 2,83 MMounb) u
CHCTEMY TIOMEINAJIM B BAaKyyM U TPONYBAJU a30TOM TPWXKIbL PeakuMOHHYIO CMeCh
nepeMeminBanu U Harpesanu npu 90 rpanycos C B TeueHue 2 4, nocie yero KX-MC
CBUJIETEJILCTBOBAJIA O 3aBEPIIEHUU peakinu. Peakironnyro cmech Gruibrposanu uepes Celite® u
KOHLIEHTPUPOBAIX B BakyyMe. HeounImeHHbIH npoayKT OYMINAIN METOAOM XpoMaTtorpadpuu Ha
kononke ¢ cuimkareneM (0-60% EtOAc B renrane) ¢ monydeHnem OeH3un-(2R,3S)-3-((tper-
OyTokcukapoorm)amMuHo)-2-((((1s,4S)-4-(2-
BUHIII(EHIT) [IMKJIOT€KCHIT )OKCH )METUI ) TunepuanH- 1 -kapookcunara (1,08 r, 1,97 mmons, 70%

BbIXO1) B Buze TBepaoro semectsa. JKXMC (M3P): m/z [M-H]™ nist C33HaaN20s = 547 4.

aeras

Cbz
CHO

K  pactBopy  OGen3mn-(2R,35)-3-((rper-OyTokcukapbonmn)amuno)-2-((((1s,4S)-4-(2-
BUHIJI(EHIT) [IUKJIOTEKCHIT )OKCH )METUJ ) TunepuanH- 1 -kapookcmnara (0,82 1, 1,50 mmonb) B
THF (8 mu1), attetona (8 mu), u Bone (1,5 mur) nobasmsin NMO (0,21 1, 1,80 MMoITb) 1 TETPOKCUA
ocmust (0,12 mut, 0,015 mmonb). Uepes 3 4, JKX-MC cBUAETeILCTBOBAIA O TIOJIHOM MPEBPALCHUH
B nuoit. Peakuuro racunu nodasnenueM teepaoro NaHSOs u pazbasisuiu EtOAc (8 mn), cymmm
MgSOy4, GpunpTpOBaIM M KOHIEHTPUPOBAJIH B YCIOBHSIX IMOHMKEHHOTO NMaBiieHus. [lomydeHHbIi
nuon pacrBopstii B THF (8 mu) u Bome (4 Mu1) M 3aTeM HENMOCPEACTBEHHO oOpadaThiBaiiu
nepitogarom Hatpust (0,37 1, 1,71 MMOITb) M pEaKIMOHHON CMECH ITO3BOJISUIN NEPEMEIINBATHCS B
tedeHue 1 4, nmocie dyero XXX-MC cBunerenbcTBoBaja O MOJHOM INPEBPALLEHUHN B JKENAeMbli

anpaerun. Peakunonnyro cmech pazdasisiin HoO (4 mi), sxcrparuposaimn EtOAc (3 x 25 mn),
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cymmn Hax MgSOy, GunbTpoBaIn U KOHUEHTPUPOBAIN B YCIOBUSIX IMOHIKEHHOTO JABJIEHUS C
HOJy4YeHUEM 6en3nn-(2R,35)-3-((Tper-OyTokcukapoonmn)amuno)-2-((((1s,4S)-4-(2-
(bopMuII eHIIT ) TUKIIOTEKCHIT ) OKCH)METUI)TunepuanH- 1 -kapookcunara (0,69 r, 1,25 mmons, 83%
BbIxON) B Buze TBepaoro Bemiectsa. JKXMC (MOP): m/z [M-H] ans C32HaxN2Og = 549,4.

,Boc
HN

/
Cbz

OBn
o)

bensun-(2R,35)-3-((Tper-OyTokcukapbonmn)amuno)-2-((((1s,4S)-4-(2-

(opMuIIEHIIT)LIUKIIOTEKCHIT ) OKCH)METHUI )TunepuanH- | -kapookcunar (1,40 r, 2,54 mmons) u
Oopomun (2-(6ensunokcn)-2-okcosTn)rpudenmndpochonns (2,50 r, 5,08 MMoNb) pacTBOPsIH B
DCM (15 wmmn). 1,1,3,3-Terpamerunryanuaua (0,96 miu, 7,63 mMmonb) 3areM HOOaBISLTH U
PEAKLIMOHHYIO CMECh OCTABIISIIIM MEPEMELINBATLCS B TEUEHNUE S5 U P KOMHATHOM TeMIlepaType.
KX-MC cBupeTenbCTBOBaNIA O 3aBEPLICHUHN PEakUH. Peakiuio racuin 1o0aBIeHHEeM BOIHOTO
HaceimeHHoro pactsopa NH4Cl (35 mu) u daser pasnensun. Bonssiii ol skcrparuposaiu DCM
(3 x 45 mn) u obvenuHeHHBIE OpraHuveckue ¢ppakunu cymmwm Hag MgSO4, dunpTpoBanu u
KOHLIeHTpupoBanu. Oductka MerogoM (Qudin-xpoMaTorpaduu Ha KOJOHKe ¢ cunukareneM (0—
60% EtOAc B renrane) mno3Bossia nonyuuTb Oen3un-(2R,3S5)-2-((((1s,4S)-4-(2-((E)-3-
(Genzunokcu)-3-okcomnpor- 1 -eH- 1 -mm)p e )uuKIoreKCH ) okcu)MeTn)-3-((Tper-

OyTokcukapOOHMIT)aMuHO ) unepuauH- 1 -kapookcunar (1,27 r, 1,86 Mmonb, 73% BbIXOI) B BHIE
TBepaoro Bewectsa. JKXMC cBuperenbcTBOBasa 00 oTHOmEHNH H3oMepoB E k Z 98:2. JKXMC

(UDP): m/z [M-Boc+2H]" naa C41HsoN207 = 583 ,4.

Boc
HN
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bensun-(2R,35)-2-((((1s,4S)-4-(2-((E)-3-(0en3unokcu)-3-okcomnpon-1-ex-1-
1) (P €HUIT ) IUKJIOTEKCHIT ) OKCH)METHI )-3-((TpeT-0y TOKCUKapOOHMIT )aMUHO )TUTIEPUIUH- | -
kapookcunar (1,26 r, 1,85 mMmonb) pactBopsiu B dTanone (22 mun). 'mapokcun mamimanus Ha
yraepoxae (20 mace. %, 0,19 r, 0,28 MMoub) 3areM H00ABISUTM C TOCIEOYIOIINM J00aBIeHHEM

¢dopmuara ammonus (0,58 r, 9,23 mmonb). Peakiinonnyro cmecw Harpesanu npu 70 rpagycos C B
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teueHue 30 wmuH, mnocie dyero JKX-MC cBuneTenbCTBOBalia O 3aBEPIICHUM PEAKLIMM.
Peaknmonnyro cmech punbsrpoanu uepes3 Celite® 1 KOHIEHTPUPOBAIH B BAKYYME C MOJTyUYSHUEM
HEOUYHILEHHOTO MPOAYKTA, KOTOPBIH OYHUINAIN METOAOM (JdII-XpoMaTtorpapuu Ha KOJOHKE C
cwiukareiaem (0—40% MeOH B DCM) c¢ nomyuenuem 3-(2-((1S,4s)-4-(((2R,3S)-3-((Tper-
OyTOoKCHKapOOHMIT)aMUHO ) TUITEPUANH-2-HIJT)METOKCH ) IUKIIOT€KCHIT )P eHIIT ) IPOTIAaHOBOH
kucnotsl (0,58 1, 1,26 mmomb, 68% Bbixon) B Bune TBepaoro BemectBa. JKXMC (UDP): m/z
[M+H]" nns C26HaoN20s = 461 4.

Boc
HN
O
K nepeMelnBaeMoi cMecHu 3-(2-((1S,4s)-4-(((2R,35)-3~((Tper-

OyTOKCHKapOOHMIT)aMUHO ) TUITEPUINH-2-1JT)METOKCH ) LIUKJIOTE€KC T ) () €HHLIT ) IPOTIAHOBOI
kucnotsl (0,037 r, 0,08 mmonb) B MeCN (220 mu) nobasismu HATU (0,046 1, 0,12 mmonb) u
DIPEA (0,028 mu, 0,16 Mmonb). PeakinoOHHYI0 CMeCh OCTaBJISUIN MEPEMEIINBATHCS B TEUEHHE 2
y, nocie 4dero XKXMC cBugerenscTBoBasia 0 ~40% 00pa3oBaHUHM KEJIAEMOr0 MOHOMeEpa C
OCTaTKOM, MPENCTABISIOUINM COOOH AMMEPHBIN NMPOAYKT U HEKOTOPBIE CIIEOBBIE 3arPsI3HEHMUS.
N36brok DIPEA racunmm noOasnennem Heckonbkux kamnenb |M HCI. PeakumonHyro cmech
KOHLIEHTPUPOBAJIU B YCJIOBUSX MOHUKEHHOTO JABJIEHHUS] U HEOUMIIEHHOE BEIIECTBO OYHUINAIH C
nomoupio cuctemsl npern. BOXKX Gilson (10-95% aueronutpun B (0,2% NH4sOH B H»0)) ¢
nonydenneM  Tper-OyTHi-((2'S,2*S,5%R,5°S)-6-0kco-3-okca-5(2, 1)-munepunun-1(1,2)-6en30m-
2(1,4)-uuknorexkcaniukaookradan-5°-un)kapbamara (0,0068 r, 0,015 mmonb, 19% BbIXOm) B
BUJIe TBEPAOTO BemecTsa nocie nuopunmsanuu. 'H SIMP (400 MI'y, DMSO-ds): § 7,31 (br d,
1H), 7,27 (d, 1H), 7,16 (td, 1H), 7,11 — 7,02 (m, 2H), 4,52 — 4,42 (m, 1H), 4,41 — 4,31 (m, 1H),
4,16 (apparent dd, 1H), 3,92 — 3,76 (m, 2H), 3,54 (d, 1H), 3,30 — 3,22 (m, 1H), 2,86 — 2,68 (m,
3H), 2,66 — 2,54 (m, 1H), 2,49 — 2,40 (m, 1H), 2,15 — 2,00 (m, 1H), 1,96 — 1,71 (m, 3H), 1,69 —
1,60 (m, 1H), 1,60 — 1,44 (m, 4H), 1,43 — 1,24 (m, 12H); KXMC (UOP): m/z [M+H]" nns
CasH3sN204 = 443 4.
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K nepememupaemoii cmecu TperT-6ytun-((2'S,2*S,5’R,5%S)-6-okco-3-okca-5(2,1)-
munepuann-1(1,2)-6en30m-2(1,4)-mmknorekcanuukiaookradan-5°-un)kapbamara (0,028 r, 0,063
mmonnb) B DCM (1,60 mm)noGasnsanun TFA (0,32 mu). PeaknmoHHYI0 CMeCh OCTaBJISUIU
nepeMemnBaTbesi B TeueHue 45 muH, nocie dero JKX-MC cBuperenscTBOBasa O 3aBEpLICHUU
peakuuu. Peakiuro racunm nobaBieHueM HachimeHHOro pactBopa NaHCOs nmo moctukeHus
HeliTpanbHOoro pH. Bomubeiii cnoit skctparupoaqn DCM (3 x 20 mu) u oObearHEHHbBIE
opranndeckue ¢pakuun cymran Hax MgSO4, GunbTpoBamy M KOHLIEHTPUPOBAIN B YCIOBHUSIX

TMIOHMKEHHOTO JaBlieHus ¢ nomydenuem (2'S,24S 52R 5°S)-5%-amuno-3-okca-5(2, 1)-nunepuus-

1(1,2)-6en3on-2(1,4)-1mknorekcanukinookrapan-6-ona (0,019 r, 0,055 mmons, 88% BbIXON) B

Buze TBepaoro Bemectsa. JKXMC (UDP): m/z [M+H]" nia C21H30N20; = 343,3.

© (Coenunenue 10)

K nepememmusaemoii cmecu (2'S,2*S,5’R,5°S)-5°-amuno-3-okca-5(2, 1)-nmunepuaus-
1(1,2)-6en3on-2(1,4)-1mknorekcanuukiookragpan-6-ona (0,016 r, 0,047 mmons) 8 DCM (2,6 mn)
nobasnsimu DIPEA (0,041 mn, 0,23 mmonb) u Metancynbgorunxaopun (10,92 Mk, 0,14 mmodb).
ITonyueHHBII pacTBOp NepeMeLINBAIN [IPU KOMHATHOH TeMIlepaType B TeueHHe 2 4, IOCIe Yero
KX-MC cBunerenbcTBOBaja O 3aBeplIeHNH peakunu. Peakiwro racumu Bonoit (1 mit) 1 BOTHBIN
cioit skctparupoait DCM (3 x 5 mur). OObenuHeHHbIe OpraHuveckue Qpakiuy CYLIHIH HaJ
MgSOs4, GuIbTpOBaIH U KOHLIEHTPUPOBAIHU B YCIOBHAX MOHWKEHHOTO JIABJICHUS C MOJyYEeHHEM
HEOYHINEHHOTO MPOAYKTa, KOTOPBIM OUMIAIK ¢ MOMOIIbI0 cuctembl mipern. BOXKX Gilson (10—
95% auetonutpun B (0,2% NH4+OH B H,0)) ¢ nonyuenuem N-((2'S,2*S 5?R,53S)-6-okco-3-okca-
5(2,1)-munepuaun-1(1,2)-6en305-2(1,4)-1UUKIOreKCAHIUKIOOKTadaH-5>-
un)MmeraHcyiabponamuna (0,0123 r, 0,029 mmons, 63% BBIXO) B BUIE TBEPIOTO BELIECTBA ITOCIIE
miopumuszaimu. 'H AMP (400 MI'u, DMSO-ds): & 7,45 (br d, 1H), 7,26 (d, 1H), 7,18 — 7,11 (m,
1H), 7,11 — 7,01 (m, 2H), 4,41 — 4,28 (m, 2H), 4,20 — 4,08 (m, 1H), 3,86 — 3,80 (m, 1H), 3,80 —
3,70 (m, 2H), 2,93 (s, 3H), 2,87 — 2,65 (m, 4H), 2,49 — 2,38 (m, 2H), 2,24 — 2,13 (m, 1H), 2,12 -
1,97 (m, 1H), 1,92 — 1,77 (m, 2H), 1,71 — 1,60 (m, 2H), 1,59 — 1,50 (m, 2H), 1,50 — 1,30 (m, 4H);
XKXMC (UDP): m/z [M+H]" mst C22H3:N>04S = 421,3. O6a sHaHTHOMEpa paneMara nojy4aiu B

> 99% 5.1. nyTeM pasaeneHus MeTooM xupanpHoil COX.
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B 3-ropnyio  kpyrnomonnyr  kojgOy  emkoctero 100 M pmobaBnsm 6-[2-
(6ensunokcu)denmn|okcan-3-ou (1,478 1, 5,235 mmonb, 1 sxBuB.) u THF (15 mn) u L-cenextpun
(15,7 wmmn, 15,700 mmonb, 3 5KBUB.) MpPU KOMHATHOW Temmeparype. I[lonyueHHYIO cMech
nepeMeLIBaJId B T€YCHUE 2 4 MPU KOMHATHOM TeMnepaType B armocdepe azora. H,O (9,43 wr,
0,523 mmorb, 0,1 sxBuB.) u EtOH (4,82 wmr, 0,105 mmosib, 0,02 sxBuB.) nobasisuiu. [loayyueHHy O
CMecCh NepeMelnnBay B TedeHre 30 MUH MPU KOMHATHOMU TeMrepaType B aTMocdepe a3ota, 3aTeM
nobasnsin H2O2 (30%) (2 mu, 85,845 mmons, 16,4 5xBuB.). Ilony4eHHY0 CMeCh epeMeLInBaIn
B Teuenue 1 4 nmpu O rpanycos C B atmocdepe azota. [Tonyuennyro cmech mpombiBaiu 2 x 100 mu
BOAbL. OCTaTOK OYHMINATHM METOIOM XpoMarorpaduu Ha KOJOHKE C CHIIMKAreJieM, 3JFOHPOBAN
PE/EtOAc (4:1) ¢ nony4yenuem 6-[2-(Oensunokcu)penui]okcan-3-ona (960 mr, 64,5%) B Bune
cBeTno-xkenToro mMacna. JXKXMC (MDP): m/z [M+H]" = 285,25; 'H AMP (400 MI', DMSO-ds):
87,49 — 728 (m, 6H), 7,27 — 7,17 (m, 1H), 7,03 (dd, J = 1,1, 8,4 I', 1H), 6,99 — 6,90 (m, 1H),
5,14 (s, 2H), 4,70 — 4,53 (m, 2H), 3,93 — 3,85 (m, 1H), 3,67 — 3,59 (m, 2H), 1,80 — 1,59 (m, 4H).
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Cwmech 6-[2-(6ensunokcu)denun]okcan-3-ona (0,96 r, 3,376 mmonb, 1 skBuB.) u NaH
(0,68 r, 17,002 mmoib, 5,04 sxBuB., 60%) B THF (15 mun) nepemeruBanu B TedeHue 1 4 mpu O
rpanycoB C B armochepe azora. K ykazaHHOU Bbime cMmecu ao00aBisuid  3-Opom-2-
(6pommerum)mupunus (1,03 1, 4,085 mmons, 1,21 skeus.) npu O rpagycos C. [TonyueHHyrO cMech
nepeMeLIBaJId B TEYSHUE elIe 5 4 MpU KOMHATHOH Temneparype B atMocdepe a3ora. Peakiuro
racuu nobasierreM Boabl (10 mur) mpu O rpaaycos C. TlonyyeHHy0 cMech pa3daBJsiid BOIOM
(20 mn). [Tonyuennyro cmech skcTparupoBaii EtOAc (2 x 10 mut). O0benUHEHHBIE OPTaHUYECKHE
CJIOM TTPOMBIBAJIH HACBIIIEHHBIM COJIeBbIM pacTBopoM (10 min), cymmnn Han 60e3BonHbM NaxSOq.
ITocne ¢unbTpoBaHust (GUIBTPAT KOHLEHTPHPOBAIM B YCIOBHSX IOHWKEHHOTO MaBJICHHS.
OcraTok oOYMIIANd METOAOM XpoMaTorpaguu Ha KOJIOHKE C CHJIMKAreseM, SJIIOHPOBAIN
PE/EtOAc (3:1). ITonydeHHYO CMeCh KOHIIEHTPUPOBAIH B BakyyMme. [ IpoayKT ounInaim MeTroaom
npert. xupanbHoit BIXX ¢ monyuenmem 2-([[(3S,65)-6-[2-(6enzmnokcu)denmn|okcan-3-
wn|okcu|metnn)-3-6pomnupununa (460 mr, 30%) B Bune ceerno-xenroro macia, u 2-([[(3R,6R)-
6-[2-(6ensmnokcu ) e |okcan-3-mi Jokcu |metmn)-3-Opommupununa (464 mr, 30,3%) B BUAe

ceeTo-kentoro macna. JKXMC (UDP): m/z [M+H]" =4753.

Ze. @o
OBn O >
OBn O"/O NHBoc : ‘0 NHBoc

V 2
Na | Nx |

K pacTBopy 2-([[(3R,6R)-6-[2-(Oen3unokcu)pern|okcan-3 -1 | OKCH |MeTHIT )-3 -
opommupununa (520 wmr, 1,144 mmonb, 1,00 skBuB.) u Tper-OyTunkapdamara (268 mr, 2,289
MMOJib, 2 5kBUB.) B nuokcaHe (5 mu) poGasmsumm Cs>COs3 (1,12 1, 3,433 mmomb, 3 3KBUB.),
Pd»(dba);*CHCI3 (118 wmr, 0,114 mmonsb, 0,1 skBuB.), u XantPhos (132 wr, 0,229 mmons, 0,2
skBuB.). [locne mepememuBanus B TedueHue 1 4 mpu 100 rpanmycoB C B atmocdepe asora,
MOJYYEHHYIO CMECh KOHIIEHTPHPOBAJIHN B YCIOBUSAX MOHMKEHHOTO NaBieHusi. OCTaTOK OYHINAIN
meronom npen. TCX, smouposanu PE/EtOAc (10:1) ¢ monyuennem tpet-Oytun-N-[2-([[(3R,6R)-
6-[2-(6ensmnokcu ) peHrT |okcaH-3 -1 |OKCH [ MeTHT ) upuauH-3-wi |kapoamara (500 mr, 89,1%) B
BUIE CBETIO-kenToro macma. KXMC (MOP): m/z [M+H]" = 491,3. CooTBEeTCTBYIOLIMI

SHAHTHOMEp IOJIyYaId B COOTBETCTBHH C TOW JK€ METOAMKOHN C MoJydyeHueM TpeT-OyTun-N-[2-
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([[(3S,6S)-6-[2-(6en3unokcu)heHnT | okcaH-3 -1t [oKkCH |Me T ) upuanH-3-mi [kapbamata (500

mr, 84,2%) B BUIE TBEPAOTO BELIECTBA.

OH O”/ O‘
N "\ N ~
K nepeMennBaeMon cMecHu tper-OyTun-N-[2-([[(3R,6R)-6-[2-

(OeH3uyoKCH )peHmI |OKCaH-3 -1 | OKCH | MeTHIT )TupuuH-3-mi [kapdbamara (706 mr, 1,439 mmorb,
1 skBuB.) u Pd/C (153 mr) 8 MeOH (10 mu1) mpu KOMHATHOM TeMIiepaType B aTMocdepe BOIOPOa.
IMonydeHHyrO0 CMech MEpeMelInBajIi B TeUeHHE 3 4 MPU KOMHATHOM TeMmIepaType B aTMocdepe
BOJOpOna. BrImaBmme B OCagOK TBEpAblE BellecTBa coOMpanu mnyTeM (QHUIBTpOBaHHA U
npombiBasid MeOH (3 x 3 mu1). [Tony4eHHYI0 CMeCh KOHLIEHTPHPOBAIH B YCJIOBHUSIX MTOHIKEHHOTO
naBneHuss ¢ nomydeHuneMm  Tper-OyTri-N-[2-([[(3R,6R)-6-(2-runpokcudennn)okcan-3-
11 OKCH | METUN ) IUPUANH-3 -1 | kapbamaTa (467 mr, 66,2%) B Buae TBepAoro semectsa. 'H IMP
(400 MI'u, DMSO-ds): 6 9,36 (s, 1H), 8,63 (s, 1H), 8,21 (dd, J =1,5,4,7T'y, 1H), 8,16 (d, J =8,2
I'u, 1H), 7,34 (dd, J = 4,7, 8,3 I'u, 1H), 7,29 — 7,23 (m, 1H), 7,08 — 7,00 (m, 1H), 6,75 (t, J = 7,6,
7,6 T'u, 2H), 4,86 — 4,74 (m, 2H), 4,60 (dd, J = 2.8, 10,2 'y, 1H), 4,12 — 4,05 (m, 1H), 3,65 - 3,58
(m, 1H), 3,56 (s, 1H), 2,02 (d, J = 13,9 I'y, 1H), 1,81 (t, J = 14,3, 14,3 T'y, 1H), 1,72 — 1,60 (m,
2H), 1,37 (d, J = 1,0 'y, 9H). CooTBeTCTBYIOIIMI SHAHTHOMED MOJIy4aJId B COOTBETCTBUHU C TOU
Ke MeTomuko ¢ mnonydeHueM TpeT-OyTmi-N-[2-([[(3S,6S)-6-(2-ruapokcudennn)okcan-3-

W |OKCH |MeTHIT )TupuAH-3 -ui |kapOamara (446 mr, 64,1%) B Buie CBETIIO-KENTOrO MacJa.

QIII'O Q’,"
O;\ "0 NHBoc O;\OO"'O NHBoc

0~ 0 Z | oZ o0 N 7

Ny Na
Orunbpomanerat (279 wmr, 1,671 mmorns, 1,5 3xBUB.) 10OABISUIA KaNeJIbHO B CMECh TPET-

oyTin-N-[2-([[(3R,6R)-6-(2-runpokcud eHrT )OKCaH-3 -1l | OKCH | METHIT ) TAPUTAH-3 -

wi|kapbamara (446 wmr, 1,114 mmons, 1 skBuB.) u K,CO; (770 mr, 5,568 mmonb, 5 3KBHB.) B
anierone (8 mut) mpu O rpagycos C. IloaydeHHbIN pacTBOp mepeMernBaiy B TeueHue 12 1 mpu 50
rpanycoB C. Teepaeie BemecTBa OTQUIBTPOBBIBATH. PUIBTPAT KOHIEHTPUPOBAIH B BaKyyMe.
Ocratok ounmanu meronom npern. TCX (PE/EtOAc = 3:1) ¢ nonyuennem stun-2-[2-[(2R,5R)-5-

([3-[(Tper-OyTokcuKkapOOHMIT)aMUHO | TUPUANH-2 -1 |]METOKCH )OKCaH-2-1i |peHOKCH |arieTaTa
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(461 wr, 85,1%) B Buze cBeTIO-kenTOoro Macna. 'H SIMP (400 MI'y, DMSO-ds): & 8,63 (s, 1H),
8,21(dd,J=1,5,4,7Tu, 1H), 8,15(d, J =8,3 Ty, 1H), 7,36 (ddd, J =3,2, 7,9, 12,9 I'u, 2H), 7,23
— 7,14 (m, 1H), 6,98 — 6,90 (m, 1H), 6,85 (d, J = 8,2 I'u, 1H), 4,88 — 4,74 (m, 4H), 4,69 (d, J =
10,7 'y, 1H), 4,15(q,J=7,1T1, 3H), 3,63 (d,J=12,5T'1, 1H), 3,57 (s, 1H), 2,03 (d, J =13,5 T,
1H), 1,81 (d, J = 7,5 'y, 2H), 1,61 (d, J = 14,7 T'u, 1H), 1,37 (s, 9H), 1,20 (t, J = 7,1 I'y, 3H);
XKXMC (UDP): m/z [M+H]" = 487,3. COOTBETCTBYIOIIMI SHAHTHOMED MOJYYaId B COOTBETCTBUM
c TOH xKe METOJTMKOM v MOJTyYeHHEM atun-2-[2-[(2S,5S)-5-([3-[(TpeT-
OyToKCHKapOOHMIT)aMUHO |TUPUINH-2- 1T |METOKCH)OKCaH-2-wi|peHokcuarerata (490  mr

2

86,4%) B BU/Ie CBETJIO-XKENTOrO MacJa.

Yo @

NHBoc NHBoc
0”0 0 o/\
HN HN

B kpyraogonHyto kondy emkocTbio 50 mi momemanu 3tui-2-[2-[(2R,5R)-5-([3-[(Tpert-
OyTokCHKapOOHIIT)aMUHO |TUPHINH-2- 1T |METOKCH)OKCcaH-2-mi |perokcu|anerar (461 mr, 0,947
mmoib, 1 3xBuB.), AcCOH (1 M), MeOH (9 mu) u PtO, (108 mr, 0,474 mmonb, 0,5 3KBHB.) B
atmocdepe H,. Ilonydennsldi pacTBOp mepemMerminBaid B TedyeHHe 30 MUH MpU KOMHATHOM
Temneparype. TBepaple BemecTsa OTQUIbTPOBbIBAIN. PUIBTPAT KOHLIEHTPUPOBAIH B BaKyyMe.
Ocrarok pasbaBmsumn 20 mn  HaceimeHHoro pactBopa NaHCOs. IlonyueHHbl  pacTBOp
skcrparupoBaim 3 x 30 mu DCM. OOpenuHeHHy opraHuueckyro ¢asy npomsiBagu 30 M
HACBILIEHHOTO costeBoro pacreopa. Cymmian Hag 6e3BoaHbM NaxSO4 U KOHIEHTPUPOBAIU. ITO
MPUBOAMIIO K MOJIyYEHUIO stin-2-[2-[(2R,5R)-5-([3-[(TpeT-
OyToKCHKapOOHWIT)aMUHO |TUTIEPUIUH-2- 1T |[METOKCH )OKcaH-2-w |peHokcu |Janierata (390  wr,
83,6%) B Buje xkento-3enenoro macna. JKXMC (MDP): m/z [M+H]" = 493,4, CooTBeTcTBYOIIMIA
SHAHTHOMEP TMOJIy4ald B COOTBETCTBHH C TOH K€ METOJMKOM ¢ moyydueHueM 3Ti-2-[2-[(2S,5S)-
5-([3-[(Tper-OyTOKCHKapPOOHMI )aMUHO| MUTNIEPUIUH-2- 1T |[METOKCH )OKCaH-2-

wi|denokcu |arierata (407 mr, 81,9%) B BUAE KENTO-3€JIEHOTO MacJa.

26, . 20

HN HN

NHBoc NHBoc

OLi
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Cwmech stun-2-[2-[(2R,5R)-5-([3-[ (TpeT-OyTokcnKkapOOHNIT )aMHUHO |TUTTEPUATH-2 -
WI|METOKCH )OKCaH-2-mi [peHokcu |arierata (390 mr, 0,792 mmonb, 1 skBuB.) u LIOH*H>O (95 wmr,
3,959 mmons, S skBus.) B MeOH (1 mn)/THF (2 mn)/H20 (1 mi1) nepemernnBany npyu KOMHATHON
TeMIIepaType B BO3AYLIHON atMocdepe B TeueHue 3 4. [TonyueHHyI0 cMeCh KOHLIEHTPUPOBAIHU B
YCJIOBUSAX MOHM)XEHHOTO AasyeHus. HeounmeHHbli nponykT ouniiany Meroaom npen. BOXKX ¢
NOJTy4eHUEM 2-(2-((2R,5R)-5-((3-((Tper-OyTOKCHKaPOOHMIT)aAMUHO ) TUTTEPHINH-2-
wi)MeTokcu)retparuapo-2H-nupan-2-un)penokcu)arerara nutus (167 wmr, 45,4%) B BuUIOE
tBepmoro Bemectsa. JKXMC (UDP): m/z [M+H]" = 465,1. CoOTBETCTBYIOIMI SHAHTHOMED
NOJIy4ajdl B COOTBETCTBUU C TOHM ke MeTomukoil ¢ moiydenuem 2-(2-((2S,5S)-5-((3-((tper-
OyTOKCHKapOOHMIT)aMUHO ) TUITEPUINH-2-1JT)METOKCH ) TeTparuapo-2H-nupan-2-
wn)denokcn)anerarta aurus (160 mr, 42,4%) B Bune tBepaoro BemectBa. JKXMC (MDP): m/z
[M+H]" = 465,2.

Yo, Yo
%r§m (S e

cMecH 2-(2-((2R,5R)-5-((3-((Tper-OyTOKCHKapOOHMI )aMUHO )TUITEPUIUH-2-
un)Merokcu)rerparuapo-2H-nupan-2-un)penokcu)anerara autust (31 mr, 0,0668 mmonp, 1
skBuB.) ©u HATU (39 mr, 0,100 mmonsb, 1,5 3xBuB.) npu komHaTHOH Temnepatype B DMF (3 mi),
MeCN (15 mn) nobasnsimu DIEA (17 mr, 0,133 MMoub, 2 5KBUB.) IPU KOMHATHOH TeMIiepaType B
arMocdepe asora. IlonyueHHyI0O cMech MNepeMeInuBaJy B TeueHHe 2 9 NPU KOMHATHOMH
Temreparype B arMmocdepe aszora. [lonydeHHyH0 CMeChb KOHLEHTPHPOBAJIU B YCJIOBHUSIX
MIOHIKEHHOTO JIaBJIEHUsI C MOJIyY€HUEM HEOUHIIEHHOTO MPOAYKTa, KOTOPBIH HCIIONB30BaN Ha
CIeyIOIel CTaIuU HETOCPENCTBEHHO Oe3 MaibHENIell OYUCTKH.
CoOTBeTCTBYIOLINH 3SHAHTHOMEP TOJNyYad B COOTBETCTBHM C TOW XK€ METOAUKOH C
MOJlyYEHHEM HEOYHIIEHHOIO MPOJAYKTa, KOTOPBIM MCMONb30BAM Ha CJEAyIoLeHd CcTaauu

HETIOCPEICTBEHHO 03 NajibHeHIei OUUCTKH.
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K nepememuBaemomy pactBopy Tper-OyTrn-N-[(1R,19R)-10-okco-8,18,21-Ttpuoxkca-11-
azareTpauukiio[17.2.2.0"2,7],0N[11,16]]rpukosza-2,4,6-rpuen-15-un|kapdbamata 8 DCM (1 mu)
nobasisuiu TFA (0,30 mut) ipu O rpanycos C. [TonydeHHYI0 CMeCh MepeMeIIBaii B TeUCHHUE 2 4
Ipu KOMHATHOM Temniepartype. IlonydeHHyo cMech KOHIIEHTPUPOBAJIHN B YCJIOBHUSIX TOHIKEHHOTO
nasnenusi. HeouwntneHHelii mpoaykt (Mr) oummiand metogom mnpern. BOXX ¢ monmydyeHuem
(1R,19R)-15-amuno0-8,18,21-tpuokca-11-azarerpanukio[17.2.2.0N2,7],0"[11,16]|tpuko3a-
2,4,6-tpuen-10-ona (60 mr, 44,2%) B Buze TBepaoro Bemectsa. JKXMC (UDP): m/z [M+H]" =
347,1. CoOTBETCTBYIOIIUNM SHAHTHOMEP MOJy4Yalu B COOTBETCTBUU C TOM K€ METOJUKON C
MOJTyYeHUEM (1S,19S)-15-amuno0-8,18,21-tprokca-11-
aszateTpauukyio[17.2.2.0"2,7],0"[11,16]]rpukosza-2,4,6-rpuen-10-ona (54,5 mr, 43,9%) B BUOE
TBepaoro semectsa. JKXMC (UDP): m/z [M+H]" = 347,1.

Q’/,, 0] Q’
O O'!I '/\j'
|\( (0] O 0] ,,O
N
N
0 NFiMs S}( NHMs

(Coennnenue 9) (Coenunenue 8)

MsCl (60 mr, 0,520 mMonb, 3 3xBuUB.) nobasnsiu B pactBop (1R,19R)-15-amuno-8,18,21-
Tpuokca-11-azarerpauukino[17.2.2.0"2,7],0" 11,16]]rpukosa-2,4,6-rpuen-10-ona (60 mr, 0,173
mmodb, 1 sxuB.) u DIPEA (112 wmr, 0,866 mmounsb, 5 3xBuB.) B DCM (10 M) npu O rpanycos C.
ITonydeHHbIll pacTBOpP NEepeMElIMBAJIM B TeueHHWE 2 Y TPU KOMHATHOW TemIeparype.
PeakiMOHHYI0 CMeCh KOHLIEHTPUPOBAIM AO OCTaTKa C MOJIyY€HHEM 65 MI HEOUHLIEHHOIO
NPOAYKTA, KOTOPbIH ouHuInaiu MeronoM xupanbHoi mpen. BOXX ¢ monyuenuem 10,2 mr N-
((2’R,2°R,5%R, 5°S)-6-0kco-2% 24 2° 2°-terparunpo-2*H-3,8-nuokca-5(2, 1)-munepuaun-2(2,5)-
mupaH-1(1,2)-6eH30MKKI00KTadaH-5>-11)MeTaHCy IbpOHAMUAA B BME TBEPIOrO BEIIECTBa.
KXMC (MDP): m/z [M+H]"=425,1. CoOTBETCTBYIOIINI 3HAHTHOMED TOJyYali B COOTBETCTBUH
C Toi1 e MeTONuKOi ¢ monyuenueM 6,8 mr N-((225,2°S,5°R,53S)-6-okco-23,2*2° 2°-rerparuapo-
2°H-3,8-n1okca-5(2,1)-nunepunun-2(2,5)-nupan-1(1,2)-6ensonuukiookrapan-5°-

WII)MeTaHCYIb(pOHaAMHA B BHE TBEPIOTO BELIECTBA.

ITpumep 1.8
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K nepeMennBaeMon cMecH (2R,3R)-1-(Tper-OyTokcukapOoHm)-3-
TUAPOKCUITUPPONUANH-2-KapOoHoBoi kucnothl (20,0 1, 86,487 mmonsp, 1,00 skBuB.) u K2COs
(19,12 r, 138,380 mmomnsb, 1,6 3xBuB.) B DMF (300 Mi1) nobasiisimu Mel (14,85 r, 104,65 mmonb,
1,21 sxBuB.). [TonyueHnnyto cMmech nepememnsany B Tedenue 2 1 npu 90 rpagycos C B atmochepe
azora. IlonmyueHHyr0 CcMecb KOHLEHTPUPOBAIM B VYCIOBUSAX TIOHIDKEHHOIO —JaBJICHMUSL.
IMonyueHnyro cmech pasdaBisiii Bomoil M 3arem skctparupoBanmu EtOAc. OObenuHeHHbIE
OpPTaHUYECKHE CJION TPOMBIBAJIA HACBIIEHHBIM COJIEBBIM PACTBOPOM U CYIIWJIH HaJ O€3BOIHBIM
MgSO4. Tlocne ¢unbrpoBanus (GUIBTPAT KOHLUEHTPUPOBAIM B YCJIOBUSIX MOHHKEHHOTO
JaBJICHUS. JTO  M[pPUBOAUIO K TOJY4YEHUIO 1-(TpeT-OyTmn)-2-metun-(2R,3R)-3-
TUAPOKCUIUPPONUANH- 1,2-nukapbokcunata (21 r, 99,00%) B Bune decipernoro macia. JKXMC
(UDP): m/z [M+H]" = 246; '"H SIMP (400 MI'u, CDCl3): 6 4,45 (d, J =4,6 Ty, 1H), 425 (d, ] =
47,6 T'u, 1H), 3,76 (s, 3H), 3,71 — 3,46 (m, 2H), 2,14 (ddd, J = 13,7, 9,0, 4,9 ', 1H), 1,92 (d,J =
14,1 T'y, 1H), 1,46 (d, J = 22,4 'y, 9H).

~
(@] OH

Hcl HN

Cwmecp 1-(tper-OyTun)-2-metun-(2R,3R)-3-runpokcunupponuans- 1,2-nqukapbokcuiara
(21 r, 85,618 mmomnb, 1,00 sxBuB.) u HCl (razoo6pasuoro) (4n) B 1,4-nuokcane (300,0 mu)
nepeMelBali B TeYeHUe 4 4 MPU KOMHATHOH Temrepatype B atmocdepe a3zora. Beinasiue B
0CaJIOK TBEpPAbIE BEIECTBA COOMpPANN MyTeM (PUIBTPOBAHUS U NMPOMBIBAJIN STHIIOBBIM 3(pHUpOM.
3t0 IIPUBOAMIIO K MOJIyYEHUIO metmi-(2R,3R)-3-rugpoxkcunupponunus-2-
kapOokcunarrunpoxyopuna (14,4 r, 92,60%) B Bune tBepaoro Bemectsa. JKXMC (UDP): m/z
[M+H]" = 146.

) OH
N
Cbz
K NEPEMELINBAEMOMY pacTBopy metmi-(2R,3R)-3-ruapoxcunupponuany-2-

kapookcunarruapoxyopuna (14,40 r, 79,286 mmons, 1,00 skBuB.) u DIEA (25,62 r, 198,216
mMmonb, 2,50 skBuB.) B DCM (300,00 ™) mobasnsinm OeH3MI-2,5-THOKCONUPPOIUANH-1 -
wikapOonat (19,76 r, 79,286 mmons, 1,00 skeuB.) nopuusmu npu O rpaxycoB C B atmocdepe
azora. IlonyueHHYIO CMech mepeMelMBail B TeueHWe 4 4 NpU KOMHATHOH TeMIeparype B
armoc(epe azora. [lonmyuenHyro cmechp paszbamisinn auxiopmeraHoM (300 mi). IlomydenHyro
cmech npombiBanu 28 HCI (BoxgubM) (500 mit x 3). [TonyueHHbIe OpraHUYeCKHEe CIOU IPOMBIBAIIN
HACBIIEHHBIM COJIEBBIM PAaCTBOPOM U cyuImiu Han Oe3BomHbiM MgSOy. Ilocne ¢unsrpoBanus

(GUIbTpaT KOHLEHTPUPOBAIM B YCIOBUAX MOHMKEHHOTO AaBieHus. OCTaTOK OYUIIAIN METOAOM
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xpomarorpaduu Ha KOJIOHKe ¢ cunmkarenem, smouposain PE/EtOAc (2:3) ¢ monyuenuem 1-
6en3un-2-metin-(2R,3R)-3-ruppokcunupponuans-1,2-nukapbokcunara (18 r, 81,29%) B Bune
tBepaoro semectsa. JKXMC (UDP): m/z [M+H]" = 280; 'H SAMP (400 MI'u, CDCls): & 7,45 —
7,21 (m, 5H), 5,31 — 4,96 (m, 2H), 4,54 — 4,24 (m, 2H), 3,88 — 3,53 (m, 5H), 2,66 (s, 1H), 2,11
(dd,J=13,8,4,6 I'u, 1H), 1,95 (dtt, J = 13,7, 6,7, 3,6 'y, 1H).

~
0"  OBn
OAO
N
Cbz”

K mnepememmBaemomy pactBopy 1-Oen3mi-2-metuin-(2R,3R)-3-ruapokcunupponunns-
1,2-nukap6okcunata (18,00 r, 64,449 mmons, 1,00 skBuB.) u 6ersmwidpomuna (16,53 r, 96,673
mMMonb, 1,5 sxBuB.) B DCM (360,00 mun) nobasnsn AgO (44,81 1, 193,346 MMonb, 3 5KBUB.) B
armoc(epe azora. CMech mepeMeInuBaiid MPU KOMHATHOW TeMIlEpaType B TEUEHHE 2 CYTOK B
OJIOBSIHHOM (posbre 11y1st 3a1uthl oT cBeTa. [lonmyueHHyro cMech punbTpoBaiy, GUIBTPOBATBHBIN
ocanok npomeiBain DCM. @uibTpaT KOHIEHTPUPOBAIM B YCJIOBHUSIX IMOHMKEHHOTO NABIICHMUS.
OcraTok oOYMIIANd METOAOM XpoMaTorpaguu Ha KOJIOHKE C CHJIMKAreseM, >SIIOHPOBAIN
PE/EtOAc (5:1) ¢ monyuenuem 1-Gensun-2-mernin-(2R,3R)-3-(6ensunokcn)nupponuaus-1,2-
nukapbokcunaTa (17,2 T, 72,24%) B Buae 6ecuserHoro macna. JKXMC (UDP): m/z [M+H]" = 370;
'H AMP (400 MI', CDCls): § 7,36 (dq, J = 16,0, 8,4, 7,1 T', 10H), 5,36 — 4,95 (m, 2H), 4,83 —
4,42 (m, 3H), 4,18 (q, J =3,9 'y, 1H), 3,89 — 3,56 (m, 5H), 2,10 (dq, J = 8,1, 4,1 'y, 2H).

OBn
HO/\O:
N
Cbz

K nepeMeLInBaeMOMY pacTBopy 1-6en3un-2-metnin-(2R,3R)-3-
(Oensunokcu)uppoauaus-1,2-qukapbokcunara (17,20 r, 46,560 mmonb, 1,00 sxBus.) B THF
(400,00 mun) moGassiiu NaBHy (17,61 1, 465,598 mmosb, 10,00 skeus.) u LiCl (19,74 r, 465,598
mmonb, 10,00 skBuB.) nmopwsimu nipu O rpagycos C B atmocdepe azora. [TonyueHHyr0 cMech
nepeMenInBaid B TeYeHHe 2 CYTOK MPU KOMHATHOUW Temrmepatype B atmochepe asora. Cmecu
no3BoJsITH oxytaauThest 1o 0 rpagycos C. Peakiuro racunm 1o0aBiIeHHEM HACHIIEHHOTO PACTBOPA
NH4ClI (Bon.) mpu O rpagycos C. [Tonydyennyro cMmech sxcTparupoBain EtOAc. O0benuHeHHbIE
OpPTaHUYECKHE CJION MPOMBIBAJIN HACBIIIEHHBIM COJIEBBIM PACTBOPOM U CYIIWIIH HaJ O€3BOIHBIM
MgSO4. Tlocne ¢QunbrpoBanus QGUIBTPAT KOHLUEHTPUPOBAIM B YCJIOBUSIX MOHHKEHHOTO
nasrneHns. OCTaTOK OYMINAIM METOAOM Xpomarorpaguu Ha KOJOHKE C CHIIMKArejeM,
smoupoBamn ~ PE/EtOAc  (1:2) ¢ mnomyuenuem  Oensui-(2S,3R)-3-(0ensunokcu)-2-
(runpokcumeTmn)mupponuauH-1-kapookcunara (15 r, 94,36%) B Buae OeciBeTHOro Macna.

KXMC (UDP): m/z [M+H]* = 342; 'H SIMP (400 MT'u, CDCls): & 7,36 (dd, J = 13,7, 6,5 T'w,



- 101 -

10H), 5,28 — 5,04 (m, 2H), 4,71 — 4,41 (m, 2H), 4,13 (q, J = 6,4, 5,8 Ty, 1H), 3,95 (d, J=27,1 Twy,
1H), 3,80 — 3,43 (m, 5H), 2,04 (ddd, T = 11,3, 7,1, 3,5 T', 2H).

K nepememmusaemomy pactsopy (COCI), (6,69 r, 52,723 mmons, 1,20 sxBus.) 8 DCM
(300,00 mur) mobasnsu pacteop DMSO (8,24 1, 105,446 mmouns, 2,40 3kBuB.) B DCM (50,00 M)
kanesnbHO npu —78 rpaaycos C B atMocdepe azora. CMech nepeMernnBajiy Ipu STOH TeMIepaType
B TeyeHue 1,5 u. PactBop Oens3mi-(2S,3R)-3-(6en3mnokcu)-2-(ruapoKCHMETHI ) TUPPOJTUANH- 1 -
kapookcumnara (15,00 r, 43,936 mmosb, 1,00 skBuB.) B DCM (50,00 M) 100aBsiiu KamneiabHO.
Cwmech nepemermBaiu pu —78 rpanycos C B Teuenue 1 u, 3atem TEA (22,23 1, 219,679 mmob,
5,00 skBuB.) nobasnsm kaneapHo. CMech nepemenrBany npu —78 rpagycos C B Teuenne 1 4 u
PEaKLIMOHHOM CMEeCH TO3BOJBLIN HArPEThCsl O KOMHATHOH TeMIlepaTyphl. Peakiuio racwim
nobasnennemM Bozabl. IlomyueHnyro cmech skctparupoBan  CHpCl.  OObenmneHHBIE
OpPTaHUYECKHE CJIOM MPOMBIBAJIM HACBHILIEHHBIM COJEBBIM PACTBOPOM, CYLIMIN HaJ OE€3BOIHBIM
MgSO4. Ilocne ¢QunbrpoBanus QGUIBTPAT KOHLUEHTPUPOBAIM B YCJIOBUSIX MOHHKEHHOTO
nasneHns. OCTaTOK OYMINAIM METOAOM Xpomarorpaguu Ha KOJOHKE C CHIIMKArejeM,
smoupoBann rekcaHoM/EtOAc  (3:1) ¢ mnonyuenuem Oensuin-(2R,3R)-3-(0en3mnokcn)-2-
dbopmumupponuaus- 1 -kapbokcunara (13,8 r, 80,71%) B Bume OecuerHoro macna. KXMC
(UDP): m/z [M+H]" = 340; '"H AMP (400 MI'u, CDCl3): § 9,60 (d, J = 41,5 T'u, 1H), 7,45 — 7,29
(m, 10H), 5,26 — 5,06 (m, 2H), 4,71 — 4,33 (m, 3H), 4,23 (d, J = 4,6 ', 1H), 3,71 (ddt, J = 14,9,
10,1, 5,4 'y, 2H), 2,14 (dt, J = 12,7, 4,4 'y, 1H), 1,91 (dqd, J = 13,6, 8,8, 4,7 I'y, 1H).

OBn O

K nepememmuBaemomy pactBopy (1s,4s)-4-[2-(6eH3mnokcu)peHm |IuKIorekcas-1-oma

(8,00 r, 28330 wmmomb, 1,00 »skBuB.) B DCM (150,00 ™) pobaBnsiu TpeT-

“OTBS

2

oyrunmumeTixyiopcriad (4,70 r, 31,163 mmons, 1,1 skBuB.) u umunason (3,86 r, 56,661 Mmmorb,
2,00 skBuB.). CMech mepeMernBaii B TeUeHUE HOUM MPH KOMHATHOHN TeMreparype. 3a XOIoM
peakiun HabOmomanu ¢ momompeio TCX. TlonmyueHHyro cmech pasbasisuin Bomoi (100 wmui).
ITonyuennyro cmech sxctparuposain EtOAc (3 x 100 mu). OObennHEHHbIE OPTaHHYECKHE CIIOU
NPOMBIBAJIN HACBILIEHHBIM COJIEBBIM pacTBopoM (2 x 100 mut) u cymmmn Hax 6e3BoaabiM NaxSOq.
ITocne ¢unbTpoBaHus (GUIBTPAT KOHLEHTPHPOBAIM B YCIOBHSX IOHWKEHHOTO MaBIICHHS.
OcraTok ouMIIaNIu METOAOM XpoMaTtorpaduu Ha KOJOHKE C cuiukaresieM, smouposamu PE no

(((1s,4s)-4-(2-(Oen3mnokcH ) peHmT ) UKIOreKCuI)oken )(TpeT-oOyTmn)aumermicunada - (10 T,
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88,99%) B Buze TBepaoro Bemectsa. 'H SIMP (400 MI'y, CDCls): § 7,51 — 7,39 (m, 4H), 7,39 —
7,29 (m, 2H), 7,22 — 7,13 (m, 1H), 7,00 (tq, J = 7,5, 1,2 I'u, 1H), 6,94 (dq, J = 8,1, 1,2 'y, 1H),
513(d,J=2,1Tu, 2H),4,10(q, J=3,0 'y, 1H), 3,11 (tt, J=12,1,3,3 'y, 1H), 1,95 (qd, J = 12,8,
6,0 I'y, 2H), 1,86 — 1,76 (m, 2H), 1,69 — 1,57 (m, 4H), 1,00 — 0,93 (m, 9H), 0,11 — 0,08 (m, 6H).

BnO
1 -llo/—(Nj
OO
OBn

K 6en3un-(2R,3R)-3-(6ensunokcn)-2-popmunnupponuans- 1-kapookcunary (14,00 r,
41,236 mmonb, 1,20 5kBHB.), BBICYLIEHHOMY B TJIyOOKOM BakyyM€ B TEYEHHE Haca, 3aTeM
no0aBsLN pacTBop (((1s,4s)-4-(2-(6en3mnokcH ) (heHUIT )LIUKIIOTEKCHIT ) OKCH )(TpeT-
oytmn)oumermncuwinana (13,63 r, 34,363 mmonb, 1,00 skBuB.) B cyxom DCM (200,00 mi) B
armocepe azora. Cmech 3ateM oxjaxpamu 10 —7/8 rpagycoB C mpu mnepeMelInBaHUU B
atMocdepe azota. Pacteop TMSOTT (7,64 1, 34,363 mmonb, 1,00 3xBuB.) B cyxom DCM (20,00
mu1) nobasisun kanenapHO nipu —78 rpanycos C, u nanee pacrsop EtsSiH (7,19 1, 61,854 mmounb,
1,80 skBuB.) B DCM (1,00 mMu1) noGaBnsinn KanenbHO. PEakIIMOHHY0 CMeCh 3aTeM NepeMeLTNBAIIN
B Teuenue 0,5 1 npu —78 rpanycos C u emwe 0,5 4 npu koOMHaTHOH TeMiiepatype. Peakiuto racuiu
nobasienneMm HacbimeHHOro pacteopa NaHCOs (Box.), MOMydeHHYIO CMECh 3KCTParupoBaliud
CH:Cl2. O0BpenuHeHHbIE OPraHUYECKHE CIIOM MPOMBIBAIN HACBIIEHHBIM COJIEBBIM PAaCTBOPOM,
cymmiu Hax 0e3BonHbIM MgSOy4. ITocne punbTpoBanus GUIbTPAT KOHLEHTPUPOBAJIH B YCIOBUSX
HNOHIKEHHOro pAasiieHust. OCTaTOK OYMINAIM METOAOM XpoMarorpaguu Ha KOJOHKE C
cunukarenem, smonposamn PE/EtOAc (8:1) ¢ monyuennem Gensun-(2S,3R)-3-(0en3unokcu)-2-
((((1s,4R)-4-(2-(6eH3MIOKCH ) (DEHILT ) LIMKJIOTEKCHIT)OKCH )METUI ) TUPPOSTUANH- | -kKapOoKcuaTa
(15 r, 72,06%) B Bune GecuperHoro macna. JKXMC (UDP): m/z [M+H]" = 606; 'H SIMP (400
MI'u, CDCls): 6 7,53 — 7,27 (m, 15H), 7,25 — 7,15 (m, 2H), 7,05 — 6,92 (m, 2H), 5,35 — 5,06 (m,
4H), 4,74 — 4,50 (m, 2H), 4,26 — 4,11 (m, 2H), 3,81 — 3,23 (m, SH), 3,12 (tdt, J = 11,3, 7,6, 4,1 'Ly,
1H), 2,32 - 2,14 (m, 1H), 2,08 — 1,89 (m, 2H), 1,87 — 1,35 (m, 7H).

QO

K mnepememmBaemomy pactBopy Oensmi-(2S,3R)-3-(6ensunoken)-2-((((1s,4R)-4-(2-
(OeH3MIIOKCH ) (PeHIT ) [TUKIIOT€KCHIT)OKCH ) METUIT ) ITUP POSIHInH- | -kapOokcmnata (15,00 r, 24,762
mmodb, 1,00 3xBuB.) B 1-PrOH (400,00 M) nobasssuin HCI (12,38 mi1, 49,524 mmons, 2,00 5kBUB.,
4N B 1-PrOH) u Pd(OH),/C (3,48 1, 4,952 mmonb, 0,20 skBuB., 20%). IlonyueHHy0 cMech
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nepeMelnBaJidi B TeueHHe 4 U TMpU KOMHATHOH Temmepatype B aTtMocdepe BOAOpOIa.
ITonyuennyro cmech (GuUIBTPOBAIH, (UIBTPOBAIBHBIN ocanok npombiBaimu 1-PrOH. ®@uisrpar
KOHLIEHTPUPOBAJIU B YCJIOBUSIX MOHMKEHHOro aasieHus.. Bony (200 mu) noGaBisnu v mpoOayKT
OGO UIT3UPOBAIIH c MOJIyYeHUEM (2S,3R)-2-((((1s,4R)-4-(2-
TUAPOKCU(DEHNIT) LIUKIIOTEKCHIT)OKCH )METHIT ) TUpposuanH-3-ona (8 r, 98,55%) B BuIe TBepaOro
Bemectsa. JKXMC (UDP): m/z paccuurano mist Ci7HasNOz [M+H]™ = 292,19, obHapykeHO
2922

OH

NaBH(OAc); (4,80 r, 22,650 mmomb, 3,00 sxBuB.) mobaBmsun k cmecu (2S,3R)-2-
((((1s,4R)-4-(2-runpokcu €HUIT) IUKJIOT€KC T )OKCH ) METHI ) TUppouaAnH-3-o1a (2,20 r, 7,550
mmodib, 1,00 skBuB.) u 6erzanpaeruna (1,60 r, 15,100 mmouns, 2,00 skuB.) 8 DCM (30,00 mi),
MOJIYYEHHYI0 CMECh MEPEeMEIIMBAIM B T€YEHHE | 4 mpu KOMHATHOH Temmepartype. Peaxuuro
raciii  pobasnerneM MeOH mnpu xomHatHOH Temmepatype. llomydenHyro cmech
KOHLIEHTPUPOBAIM B YCJIOBUSX TIIOHIDKEHHOro naBieHus. OCTaTOK OYMINAIA METOAOM
xpomarorpadguu Ha KOJIOHKe ¢ cuimkareneM, smoupoBanu PE/EtOAc (1:2) ¢ monmyueHunem
(25,3R)-1-6en3un-2-((((15s,4R)-4-(2-ruapoxcudeHnIT )IUKIOTeKCHIT ) OKCH )METHIT ) TUP POITUANH- 3 -
ona (2,4 r, 83,32%) B Buze x)entoro macia. JKXMC (UIP): m/z paccuurano [M+H]™ = 382,24,
obHapyxeHo = 382,2; 'H SIMP (400 MI'u, DMSO-ds): § 9,16 (s, 1H), 7,42 — 7,16 (m, SH), 7,01 —
6,83 (m, 2H), 6,74 (dd, J = 8,0, 1,3 'y, 1H), 6,61 (td, J =7,4, 1,3 I'y, 1H), 4,76 (d, J =4,3 'y, 1H),
426 (d,J=13,2Tn, 1H), 3,90 (ddd, J = 6,9, 4,0, 2,1 T'u, 1H), 3,57 (s, 1H), 3,47 (d, J = 13,2 I'yy,
1H), 3,39 (d, J = 5,7 I'u, 2H), 2,88 (t, J = 11,9 I', 1H), 2,71 (ddd, J =9,0, 7,6, 1,8 ', 1H), 2,59
(td, J =5,6,3,5Tn, 1H), 2,40 (ddd, J= 10,5, 8,7, 6,8 'y, 1H), 2,00 — 1,89 (m, 2H), 1,89 — 1,78 (m,
1H), 1,72 — 1,37 (m, 7H).

O
‘>*OBn
O

K nepeMeInBaeMoit cMecHu (2S,3R)-1-6en3mn-2-((((1s,4R)-4-(2-
TUAPOKCU(DEHNUIT ) IUKIOTEKCHIT)OKCH )METIIT ) IHp postuanH-3-o1a (8 1, 20,969 mmonsb, 1,00 5xBUB.)

u Ks3PO4 (8,90 1, 41,938 mmonb, 2,00 skeuB.) B ACN (200,00 M) noOaisuiu OeH3uI-2-
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opomarerat (7,21 r, 31,453 mmonb, 1,50 skBuB.). [TonyueHHYIO CMeCh IEpEMELTUBAIN B TEUEHNE
3 g mpu 50 rpagycos C. )KXMC cBunerenbcTBoBana o npespamennn oonee 90%. Teepnoe
BELECTBO OT(QUIBTPOBBIBAIN. PUIIBTPAT KOHLIEHTPUPOBAJIH B YCIOBUSX MIOHUKEHHOTO IABJICHUS.
Ocrarok OYMIIAIM METOIOM Xpomartorpaduu Ha KOJOHKE C CHJIHKAreleM, 3JIFOHpPOBAIH
PE/EtOAc (4.1 - 3:2) c¢ nonydernueM Oen3ui-2-(2-((1R,4s)-4-(((2S,3R)-1-6en3u-3-
TUAPOKCUIIMP POJIHINH-2-HJT)METOKCH ) IMKIorekci )penokcn)anerara (7,8 r, 70,23%) B BHAe

sentoro Macia. JKXMC (M9P): m/z [M+H]" = 530.

K  nepememmuBaemomy  pactBopy  OeH3un-2-(2-((1R,4s)-4-(((2S,3R)-1-6en3un-3-
TUAPOKCUITHPPOJIUANH-2 -1 )METOKCH ) IMKIIorekcui ) penokcn)anerara (7,80 r, 14,726 mmons,
1,00 sxBuB.) u TpeT-OyTHI-N-MeTancynbponunakapdamara (5,75 r, 29,452 mmons, 2,00 3kBUB.) U
PPhs (7,72 1, 29,452 mmons, 2,00 sksuB.) B THF (40,00 M) nobasmsuin DIAD (5,96 1, 29,452
MMOJIb, 2,00 3KBUB.) KameJbHO TIPU KOMHATHOH TemnepaTtype B atMochepe azora. [lomyueHHyro
CMech MepeMellnBajl B TeYeHHe 4 4 Mpu KOMHATHON TeMmrieparype B armocdepe asora.
ITony4eHHy0 cMeCh KOHLIEHTPHPOBAIU B BakyyMme. OCTaTOK OUHUINAIN METOAOM XpoMaTorpaduu
Ha KOJIOHKe ¢ cunukarenem, smoupoBanu PE/EtOAc (2:1) ¢ monyuennem 6ensun-2-(2-((1S,4s)-4-
(((2R,35)-1-6en3un-3-(N-(Tper-OyToKCHKapOOHMIT ) METAHCY b OHAMHIO ) TUPPOTUINH-2-
WI)METOKCH )uuKJIorekci)penokcn)anerara (4,8 r, 46,11%) B Bune xenroro macia. XXXMC
(UDP): m/z [M+H]" = 707,4; 'H SIMP (400 MI'u, CDCls): & 7,43 — 7,21 (m, 10H), 7,14 — 7,05 (m,
2H), 6,87 (td, J=7,5, 1,1 T'y, 1H), 6,69 (dd, J =8,1, 1,2 'y, 1H), 5,24 (s, 2H), 5,06 — 4,88 (m, 2H),
4,68 (s, 2H), 4,40 — 4,29 (m, 1H), 3,75 — 3,65 (m, 1H), 3,61 (s, 1H), 3,59 — 3,53 (m, 2H), 3,33 (s,
3H), 3,13 - 2,97 (m, 4H), 2,55 (dt, ] = 18,1, 9,6 'y, 1H), 2,27 - 2,10 (m, 1H), 2,10 - 1,91 (m, 3H),
1,81 — 1,66 (m, 2H), 1,50 (s, 9H), 1,45 — 1,49 (m, 2H).

O ‘7
LN
(@) OH HN

K nepememmuBaemomy pactsopy Oen3ui-2-(2-((1S,4s)-4-(((2R,3S)-1-6en3un-3-(N-(Tper-
OyTOKCHKapOOHMIT)METaHCYIb( OHAMUIO ) TUP POTUANH-2-

wi)MeToKcH )uukiiorekcwn)penokcn)anerara (1,13 r, 1,599 mmouns, 1,00 sxBus.) B 1-PrOH (150,00
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MJI) Ipu KOMHATHOH Temniepatype nodasisu PA(OH)2/C (594,88 wr, 0,847 mmons, 0,53 skBUB.,
20%). IlonydyeHHyr0 CMeCh INepeMeIlnBajd B TeueHWe O 4 IpPU KOMHATHOH TeMmIepaType B
armocepe Bogopoaa. [Tonydyennyro cMech puiIbTpoBaiu, GUIBTPOBAIBHBIN OCAIOK IPOMBIBAIIN
MeOH (3 x 50 mu). @uibTpaT KOHIEHTPUPOBAIH B YCIOBHAX NMOHIKEHHOTO AABJICHHS U TOCIE
modunmuzanum MOJTy4aJu 2-(2-((18S,4s)-4-(((2R,3S)-3-(N-(tper-
OyToKkcukapOOHMIT)METaHCYIb()OHAMHUAO ) TUP POTUANH-2-

WJT)METOKCH ) LIUKJIOTEKCHIT ) PEeHOKCH ))yKCYyCHY O kucioty (607 wmr, 72,10%) B Buae TBepAOro

Bemectsa. JKXMC (UDP): m/z [M+H]" = 527.

,Boc
MsN
OOy
O\/<O
K nepeMeLIBaeMOMY pacTBopy 2-(2-((1S,4s)-4-(((2R,3S)-3-(N-(Tper-

OyTOKCHKapOOHMIT)METAHCYIb( OHAMUIO ) TUP POTUANH-2 -
WJT)METOKCH )IMKJIOTeKC I ) peHokcrn)ykcycHon kucsotsl (100,00 mr, 0,190 mmomns, 1,00 5xBUB.) 1
DIPEA (73,62 wmr, 0,570 mmoib, 3 3kBuB.) B MeCN (80 mut) nodasysiin HATU (108,30 mr, 0,285
MMOJIb, 1,5 3KBUB.) MpU KOMHATHOW TemmepaTrype B atmochepe azora. [lonmydyeHHyro cmech
nepeMennBaJIid B TeUeHHEe 2 4 MPU KOMHATHOH Temmepatype B atMmocdepe a3ora. OcCTaTtok
OUHMIIANA METOAOM o0paiieHHo-pa30Bol ¢idu-xpomarorpaguu ¢ TMOJNyYEeHHEM TpeT-
oytun(meruncynbonun)((2'S,2*S,5°R,5°S)-6-0kco-3,8-n1okca-5(2,1)-nupponuaun-1(1,2)-
6enzon-2(1,4)-1mknorekcanuuknooktahan-5°-un)kapbamara (29,9 mr, 31,00%) B Buae TBEPAOTO
semecTsa. JKXMC (MDP): m/z [M+H]" = 509; 'H SIMP (400 MI', CDCl3): § 7,19 (dt, 1H), 7,09
(dd, 1H), 6,91 (dt, 1H), 6,79 (dd, 1H), 5,01 (d, 1H), 4,73 — 4,59 (m, 2H), 4,40 — 4,24 (m, 2H), 4,14
(dd, 1H), 3,70 (s, 1H), 3,58 (dt, 1H), 3,51 (s, 2H), 3,42 — 3,28 (m, 4H), 3,21 (dd, 1H), 2,69 — 2,49
(m, 2H), 2,32 (dt, 1H), 2,21 — 2,07 (m, 2H), 1,89 (d, 1H), 1,50 (s, 9H) 1,25 — 1,49 (m, 2H).

MsHN

QO+
O\/QO (Coenunenue 7)

K nepememuBaeMoMy pacTBopy Tper-OyTun(meruncyibhonun)((2'S,24S,5’R,5°S)-6-
okco-3,8-n1uokca-5(2,1)-mupponunun-1(1,2)-6en301-2( 1,4)-1uK10rekcaHIUKI00KTadan-51-
wi)kapbamara (217,00 mr, 0,427 mmonb, 1,00 skBuB.) u TFA (2,00 mu, 26,926 mmons, 63,11
skBuB.) B DCM (4 mi) nepememuBany B TedeHne 1 4 mpu KOMHATHON TeMIiepaType B aTMocdepe

azota. llonmydyeHHy0 CMeChb KOHLEHTPUPOBAJIM B YCJIOBUSAX TOHHUKEHHOTO JaBJIEHUSL.
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Heounmennsiii mpoaykt (150 mr) oummann meromom mpern. BOXKX ¢ momyuenmem N-
((2'S,2%S,5%R,5°S)-6-0kco-3,8-m1okca-5(2, 1 )-mupponunun-1(1,2)-6enson-2(1,4)-
LMKJIOreKCaHIMKI00KTadan-5-um)merancyibponamuna (90 mr, 51,64%) B BHme TBEPAOrO
semectsa. JKXMC (UDP): m/z [M+H]" = 409; 'H AMP (400 MI'u, metanon-ds): § 7,18 (dt, 1H),
7,09 (dd, 1H), 6,93 — 6,84 (m, 2H), 5,16 (d, 1H), 4,37 (dd, 1H), 4,29 (dt, 1H), 4,23 — 4,09

(m, 3H), 3,80 (s, 1H), 3,70 (dt, 1H), 3,55 — 3,48 (m, 1H), 3,04 (s, 3H), 2,74 — 2,51 (m, 2H), 2,49 —
2,34 (m, 1H), 2,34 — 2,19 (m, 1H), 2,23 — 2,09 (m, 2H), 1,90 (d, 1H), 1,58 — 1,42

(m, 2H), 1,42 — 1,24 (m, 2H).

ITpumep 1.9

Tfo\@\ NHBoc
O/\©

Os N
Y
o)

K mnepememmuBaemomy pactBopy Oen3ui-(2R,3S)-3-[(Tper-OyrokcukapOoHuI)aMuHO]-2-
[[(4-okcoumkoreKCH)oKcH |MeTniI | nunepunus- 1-kapéokcunara (30,0 r, 1,0 skBuB., 65,1
mmonb) B THF (300 mun) no6asnsamn KHMDS (78,2 M, 1,2 sxBuB., 78,2 MMOJIb) 1IpH -78 rpagycoB
C B atmocepe azora. [lonyueHHyro cmech NepeMelnnBaiy B TeueHue 3 4 rpu -78 rpanycos C. C
HOCJIEYIOLIUM nobaBieHneM 1,1, 1-tpudrop-N-pennn-N-
TpudTOpMeTaHCYIbhOHMIMETaHCY b oHaMuna (27,9 1, 1,2 skBus., 78,2 Mmons) B THF (100 mu)
karenbHo Tipu -78 rpaaycoB C. IlonyueHHyr0 cMech mepeMeliuBaid B TeueHue 2 49 npu -78
rpanycoB C. Cmech nobGasmsimn kamenbHO K 200 mu Hacwim. pactBopa NH4Cl (Box.) mpu 0
rpaaycoB C. IlonydeHHyI0 cMech dKCTparuposaiu sTuianeraroM (2x50 mu). OObenvHeHHbIE
opraHuueckue cion cymwid Hax Oe3BomHbiM NaxSQs. Tlocne ¢unbTpoBanHust QUIbTpaT
KOHLIGHTPUPOBAJIM B YCJIOBUSX TOHIDKEHHOrO JnaBieHHs. OCTaTOK OYHINAIA METOAOM
xpoMatorpadur Ha KOJOHKEe ¢ CuiIHkarejaemM ¢ mnonydeHueM Oen3min-(2R,3S)-3-[(Tper-
oyTokcukapoonmt)amuHo |-2-([[4-(Tpud TopMeTaHCYTb(h OHUIIOKCH )IIUKJIOTeKC-3-eH- 1 -

W1 |OKCH |MeTHIT )unepuanH- 1 -kapOokcunara (41,0 r, HEOUNIEHHOE BEIECTBO) B BUAE Maca.
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K pacTBopy 6ens3un-(2R,3S)-3-[(Tper-OyTokcukapOoHmn)amuno |-2-([[4-
(TpudTropMeTaHCYTH(M OHUIOKCH) LIHKJIOT€KC-3 -eH- | -1 |OKCH [ MeTHIT )TUnepuanH- 1 -
kapOokcunara (350 r, 1,0 skBuB., 0,59 Monb) u duc(nuuokomnaro)audopa (180 r, 1,2 sxBusB., 0,71
MoJb) B 1,4-nuokcane (3,5 i) nobasnsmu Pd(dppf)Cla.CH2Clz (24,1 1, 0,05 skBHB., 29,5 MMOIIB)
u anerar kamus (116 r, 2,0 skBuB., 1,18 monp) B atMocdepe azora. IlonydeHHyIO CMecCh
nepememBasiy B TeueHne 16 1 mpu 100 rpagycoB C B atMocdepe asora. IloaydeHHyo cMech
KOHLIGHTPUPOBAIA B YCJOBUSX TOHIDKEHHOro paBieHHus. OCTaTOK OYHMINAIA METOAOM
xpomarorpa@uyu Ha KOJOHKE C CHJIMKareJeM C I[IOJNy4eHHEeM HEOUHIIEHHOTO MPOIYKTA.
HeouuinenHplli MpOAYKT OYHUINAIA METOAOM oOpameHHO-(pa30Bol ¢um-xpomatorpadguu ¢
nonyueHueM  Oen3ui-(2R,3S)-3-[(Tper-OyTokcukapOonmn)amuno]-2-([[4-(4,4,5,5-TreTpameTi-
1,3,2-nrokcaboposiaH-2- 1) UKIIOTeK -3 -eH- | -1t |okcu |MeTin ) nunepuans- | -kapOokcuiata
(90,8 1, 26,2%) B BUne TBepaoro Bemecta. JKXMC (UDP): m/z [M+H]" = 571; 'H-SIMP (300
MI'u, DMSO-ds): 6 7,41-7,24 (m, SH), 6,91 (brs, 1H), 6,30 (brs, 1H), 5,08 (brs, 2H), 4,54 (brs,
1H), 3,85 (d, J = 13,3 'y, 1H), 3,75 - 3,40 (m, 4H), 2,91 - 2,70 (s, 1H), 2,40 - 2,24 (m, 1H), 2,21
- 2,05 (m, 1H), 2,02 - 1,85 (m, 2H), 1,80 - 1,70 (m, 1H), 1,70 - 1,61 (m, 1H), 1,60 - 1,50 (m, 2H),
1,39 (s, 11H), 1,18 (s, 12H).

N |
X Br
O;\
O OBn

K nmepememmBaemomy pacteopy/cmecu 4-Opommupunun-3-oma (500 mr, 1,0 sxBuB., 2,87
MMOJIb) 1 OeH3miI-2-Opomanierara (658 mr, 1,0 skBuB., 2,87 mmonb) B aneronutpuie (10,0 m)
nobasnsimn K3POy4 (915 mr, 1,5 3xBuB., 4,31 MMOJIb) KanejpHO NMPU KOMHATHOW TEMIlEpaType B
BO3AyIIHONW aTMocdepe. [lonyueHHYIO0 cMeCh MepeMeIlnBajid B TeUE€HHE 2 9 NMPU KOMHATHON
TEMIepaType M KOHLEHTPHPOBAIN B YCIOBHUAX IMOHIM)KEHHOro naBieHus. OCTaTOK OYHINAIH
meronoM npen. TCX ¢ monyuenuem Oen3un-2-[(4-Opomnupuans-3-mn)okculanerara (60,0 wr,

16,2%) B Bune TBepnoro semectsa. JKXMC (MOP): m/z [M+H]" = 322,0; 'H-SIMP (300 MI,
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DMSO-de): & 8,36 (s,1H), 8,09 (d,1H), 7,71 (d,1H), 7,32-7,43 (m,5H), 7,32 (d,1H), 5,22 (s,2H),
5,16 (s,2H), 4,50 (s, 1H).
N7 |

X NHBoc
o)

O~ "OH Cbz/N

K pacteBopy Oensun-3-[(TpeT-OyTokcukapOonui)amuno|-2-([[4-(4,4,5,5-TeTpameTi-
1,3,2-nrokcabopoiaH-2- 1) IUKIIOreKC-3-eH- | -1 |oKCH |MeTu )iunepuanH- | -kapOokcuiata
(400,0 mr, 1,0 sxBuB., 0,701 MMoIB) 1 OeH3MI-2-[(4-OpoMmupuIuH-3-11)okcH |auerara (271,0 wmr,
1,0 axBuB., 0,841 mmounb) B 1,4-nuokcane (4,0 mur) u H2O (1,0 mu) nobasnsinu Pd(dppf)Cla"CH2Cl
(114,5 wmr, 0,20 skBuB., 0,140 mmonb) u Na,COs (148,6 mr, 2,0 sxBuB., 1,40 mmons). [Tocne
nepemMelnBaHus B TeueHue S5 4 npu 85 rpamycoB C B arMocdepe a30Ta, MONYYEHHYIO CMECh
KOHLIGHTPUPOBAIA B YCJIOBUSX TOHIDKEHHOro JnaBieHHs. OCTaTOK OYHMINAIA METOAOM
obpatenHo-(ha3oBol Gumi-xpomarorpaduu ¢ nonyuenuem ([4-[4-([ 1-[(benzmnokcu)kapOoHmI]-
3-[(TpeT-OyTOKCHKapOOHMIT )aMUHO | TUITePUAH-2-1J1 | METOKCH )ITUKJIOTeKC- | -eH- 1 -vut |mupuauH-
3-un]okcu)ykcycHoi kucnotel (300,0 mr, 64,7%) B Buge macaa. JKXMC (UOP): m/z [M+H]" =
596,3.

N= |
N NHBoc
0]
HN
0] OH

K nepemeruBaemomy pactBopy OeHsmi-3-[(TpeT-0yTokcukapoonu)amuno|-2-[([4-[3-(2-
OKCO-2-(heHOKCHUITOKCH )TUPUIUH-4-1JT | IUKJIOTEKC-3 -€H- | 11| OKCH ) METHI |TunepuavH- 1 -
kapookcunara (200,0 mr, 1,0 skBus., 0,298 mmons) u Pd(OH),/C (125,4 mr, 3,0 skBus., 0,893
MmoJib) B u3odytanose (10,0 mu) nobasmsiiu HCOONHy (375,5 mr, 20,0 skBuB., 5,95 MMoib)
KamneJbHO TpPH KOMHATHOW TemImeparype B BO3AyIIHOW artMmocdepe. IlomydeHHyro cmech
nepeMennBaJidi B TeueHHWe 2 4 MpU KOMHATHOH Temmeparype B aTMocdepe BOAOpOIa.
[MonydenHyro cMech GUIBTPOBATH, (PUITBTPOBANIBHBIN OCAIOK MPOMBIBAJIN aLIETOHUTPIIIOM (3x10
mit). @UIBTPAT KOHLIEHTPUPOBAM B YCJIOBUSIX MOHIKEHHOTO AaBiieHus ¢ nonydenueM ([4-[4-([3-
[(TpeT-OyTOKCHKaPOOHMIT ) aMHHO |TUTIEPUANH-2-FJT |METOKCH ) IUKJIOT€KCHJI | TUP UAHH-3-
wi]okcn)ykcycHoit kuciotsl (80 mr, 52,2%) B Bune tBeproro BemectBa. JKXMC (UOP): m/z
[M+H]" =464,3.
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O
K«“
NHBoc
O

K nepemeurnBaemomy pactBopy ([4-[4-([3-[(TpeT-OyTOKCHKapOOHIIT)aMUHO |TUTIEPUAUH-
2-WJ1|METOKCH ) LIMKJIOTE€KCHIT |TUPUANH-3 -1 JOKCH ) yKCyCcHOM kucaoTsl (80,0 mr, 1,0 sxBuB., 0,173
mmons) U HATU (98,4 wmr, 1,5 skBuB., 0,259 mmonb) B aueronutpuiie (800,0 M) mobasnsiu
auu3onpomndTIaMul (66,9 wmr, 3,0 skeuB., 0,518 MMonb) KameabHO TPH KOMHATHOMU
TEMIIepaType B BO3AYLIHON aTMocdepe. [TonydeHHy0 cMech MepeMenInBaiIi B T€YeHUE 2 4 IPU
KOMHATHOH TeMmIiepatype B BO3AyLIHOW aTMmocdepe. [TonydeHHYIO cMeCh KOHIEHTPUPOBAIIU B
YCIOBHSAX TOHIKEHHOro paaBieHus. OCTaTOK OYHMINAIH METOAOM OoOpaleHHO-(ha30BoH
xpomatorpaguu ¢ TnonydeHueM TpeT-6yTui-((2'S,2*S 5’R,5°S)-6-0kco-3,8-nuokca-1(4,3)-
mupuauH-5(2,1)-nunepuaun-2(1,4)-muknorexcanuukiookradan-5-un)kapbamara (250  mr

23,4%) B Bune TBepaoro Bemecta. JKXMC (MDP): m/z [M+H]" = 445 3.

N ’d
1 |""O
0] "/O

N

2

NHMs
(Coenunenne 47)

K nepememmpaemomy pactBopy Tper-Oytun-((2'S,24S,52R,5°S)-6-0kco-3,8-n1okca-
1(4,3)-nupuaun-5(2,1)-munepumun-2(1,4)-muknorexkcannukiaookrapan-5>-unkapbamara (15,0
mr, 1,0 sxBuB., 0,034 mmonb) B HCI (razoobpasHom) B 1,4-nuokcane (5,0 mi1) nmpu KOMHaATHOH
TeMIepaType B BO3AYLIHON atMocdepe. [TonydeHHy0 cMech nepeMenInBaiu B TeueHue 1 4 nmpu
KOMHATHOH TeMmIiepatype B BO3AyLIHOW aTMocdepe. [TonydeHHYIO cMeCh KOHIEHTPUPOBAIIU B
YCIOBHSAX TOHM)KEHHOTO IaBiieHUsl. HeOouuIneHHBIH MPOAYKT HCIOJIb30BAJIM HA CIEAYIOLIeH
cranuu 6e3 nanbHelimeit ounctku. JKXMC (UDP): m/z [M+H]" = 303,2.

K nepememmBaemomy pactBopy HeountneHHoro amusa (15,0 mr, 1,0 3xBuB., 0,043 MMoIb)
u TpudTIiiamuHa (22,0 mr, 5,0 skBuB., 0,217 mmoib) B nuxnopmerane (5,0 mut) nodassutu MsCl
(24,9 wr, 5,0 sxBuB., 0,217 MMOJb) KamejJpbHO MPHU KOMHATHOW TeMIepaType B BO3IYLIHOM
arMoc(epe U MONyYEeHHYI0 CMECh MEPEMEIINBAIN B TeYeHHe | 4 mpHU KOMHATHOH TeMmeparype.
ITonyueHHYIO CMeCh KOHIIEHTPUPOBAIH B YCIOBHUSIX MOHWKEHHOTO aBieHus. OCTaTOK OYHINAIN
metozoM npern. BOXKX ¢ nonyuenunem N-((2'S,2*S,5R 5°S)-6-0kco-3,8-auokca-1(4,3)-nupuaus-

5(2,1)-munepuaun-2(1,4)-uukiorekcaHuukaookrapan-5°-un) Mertancyibdonamuna (1,0 wr,
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5,0%) B Buge TBepaoro semecTsa. JKXMC (MDP): m/z [M+H]" = 423,2; 'H SIMP (400 MI1,
Meranon-ds) 6 8,17 - 8,07 (m, 2H), 7,20 (d, 1H), 5,49 (d, 1H), 5,27 - 5,20 (m, 1H), 4,24 (d, 1H),
4,00 - 3,91 (m, 1H), 3,85 (d, 1H), 3,75 (s, 1H), 3,64 (d, 1H), 3,58 - 3,56 (m, 1H), 3,04 (s, 3H), 2,70
(s, 2H), 2,28 (s, 1H), 2,20 (d, 2H), 1,90 (s, 4H), 1,74 (d, 2H), 1,50 (s, 2H), 1,31 (s, 1H).

ITpumep 1.10
)
N

YkBr

o)

O;\O Et

K nepememmnBaemomy pactBopy 2-Opom-3-¢pTopmmpasuna (2,00 r, 1,0 sxBus., 11,3
mmone), KoCOs (3,12 1, 2,0 skBuB., 22,6 mmonb) B DMF (80 ™) nmobapnsiim 3THI-2-
ruapokcuanerat (0,94 r, 0,8 sksus., 9,04 MMOJB) IPH KOMHATHOH TeMIepaType B BO3AYLIHON
armoc(epe. [lonyuennyro cMech nepemernsaini B redeHue 1 1 npu 60 rpagycos C. [lonydeHnHyro
cMmech pasdasisuin Bomol (500 mur) u skcrparuposamu EtOAc (3 x 200 mur). OObvennHEeHHbIE
OpPTaHUYECKHE CIIOM MPOMBIBAJIM HACBHIIIEHHBIM COJEBBIM PACTBOPOM, CYLIMJIN HaJ OE€3BOIHBIM
NaSO4. Tlocne ¢unbTpoBanHuss (QUIBTPAT KOHLEHTPUPOBAIU B YCJIOBHAX MOHWKEHHOTO
nasneHus. OCTaTOK O4YMINANKM METOJOM KOJOHOYHOH Xpomarorpaduu Ha CHIIMKarene ¢
nosy4enuem s3tui-2-[(3-Opommnupasun-2-umn)okcu|aunerara (1,70 r, 57,6%) B Bune macna. JKXMC
(UDP): m/z [M+H]" = 262; 'H SIMP (400 MI'u, CDCl3) & 8,00 (d, 2H), 4,98 (s, 2H), 4,25 (m, 2H),
1,28 (t, 3H).

)
Na

O

1 7°
O OFEt Cbz’N

K mepememuBaemMoMy pactBopy 3THI-2-[(3-Opomnupasun-2-un)okcu|anerara (1,60 r, 1,2

NHBoc

5KBUB., 6,31 MMonb) U OeH3un-3-[(TpeT-OyTokcukapbonmn)amuno]-2-([[4-(4,4,5,5-TerpameTni-
1,3,2-nrokcaboposiaH-2-1i)IUKJIOTeK -3 -eH- | -1t | OKCH |MeTw )unepuanH- | -kapOokcuiata

(3,00 r, 1,0 3xBUB., 5,26 MMoub) B muokcane (48 mi) u Boge (12 mur) mobasnsim NaxCOs (1,67 T,
3,0 skBuB., 15,8 mmons) u Pd(dppf)Cl2 (384 wmr, 0,1 skBus., 0,526 MMONIB) PH KOMHATHOH
Temrieparype B atmMocepe azora. [lonydeHHyr0 cMech mepeMernuBaiyd B TedeHue 2 4 mpu 80
rpanycoB C B atmocgepe azora. OcTaToK OUMINATIM METOAOM XpomaTorpaduu Ha KOJIOHKE C

CIJIMKarejieM ¢ nojydeHueM OeH3ui-3-[(Tper-Oyrokcukapdonun)amuno]-2-[([4-[3-(2-3Tokcu-2-
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OKCOA3TOKCH )[TUPA3UH-2-WJI | IUKJIOTeKC-3-eH- | -mt|okcu)MeTw |nunepuans- | -kapOokcunata
(2,70 T, 82,2%) B Buzne macaa. JKXMC (UDP): m/z [M+H]" = 626; 'H IMP (400 MI'u, CDCl3) §
8,16 (d, 1H), 7,90 (d, 1H), 7,40 - 7,30 (m, SH), 6,77 (s, 1H), 5,62 (s, 1H), 5,26 - 5,05 (m, 2H), 4,94
(t, 2H), 4,61 (s, 1H), 4,26 (m, 2H), 4,06 (d, 1H), 3,92 (s, 1H), 3,80 (s, 1H), 3,69 (s, 2H), 2,96 - 2,71
(m, 2H), 2,60 (d, 2H), 2,31 (d, 1H), 2,03 (s, 1H), 1,95 (s, 1H), 1,83 (s, 2H), 1,72 (d, 1H), 1,63 (d,
2H), 1,42 (d, 9H), 1,32 - 1,27 (m, 4H).

(\N
NHBoc

;oa N

Cwmech oen3wi-3-[(Tper-OyTokcukapOonw )amuHo |-2-[ ([4-[3-(2-3TOKCH-2-
OKCO3TOKCH ) [TUPA3UH-2-WJT | IUKJIOTeKC-3-eH- | -1 | okcu)MeTr |munepunus- 1 -kapOokcunara
(4,00 r, 1,0 skBuB., 6,40 mmonw) u Pd/C (1,36 r, 2,0 skBuB., 12,8 mmonsp) B i-PrOH (300 mun)
nepeMennBaJid B TeueHHe O U MpU KOMHATHOH Temmepatype B aTtMocdepe BOAOpOIa.
IMonydyenHyro cmech (GUIBTpOBaIH, (QUIBTPOBAIBHBIN oOcamaok mnpombiBamu 1-PrOH u
KOHLIEHTPUPOBAIN C MOJYYEHHEM OCTATKa, KOTOPBIH OYMINAIN METOAOM OOparneHHO-(pa30BOH
¢mm-xpomarorpadun v MOJIy4YE€HUEM stun-2-((3-((1S,4s)-4-(((2R,3S)-3-((TpeTt-
OyTOKCHKapOOHMIT)aMUHO ) TUITEPUINH-2-UJT)METOKCH ) [IUKJIOT€KCHIT ) TUPA3UH-2-1JT)OKCH )alleTaTa
(1,20 1, 38,1%) B Bune TBepnoro semecta. JXXMC (MDP): m/z [M+H]" = 494; 'H SIMP (400
MI'u, Metanon-ds) 6 8,09 (d, 1H), 7,94 (d, 1H), 4,99 (s, 2H), 4,21 (q, 2H), 3,81 (q, 1H), 3,67 -
3,61 (m, 1H), 3,47 (dd, 1H), 3,40 (dd, 1H), 3,19 (m, 1H), 3,10 - 2,94 (m, 2H), 2,70 (td, 1H), 2,08
(dd, 2H), 1,97 (td, 2H), 1,85 (dd, 1H), 1,74 - 1,59 (m, 6H), 1,58 - 1,50 (m, 1H), 1,44 (s, 9H), 1,26
(m, 3H).

(\N
NHBoc

;OH e

NepeMelLInBaEMOMY pacTBopy stin-2-([3-[4-([3-[(TpeT-
OyTokCHKapOOHIIT)aMUHO |TUTIEPUIUH-2- 1T |[METOKCH ) IMKJIOTE€KCHJI | TUPa3UH-2-1JI | OKCH )alleTaTa
(900 wr, 1,0 sxBuB., 1,83 Mmmonb) B Boxe (3 i) u i-PrOH (20 mur) noGaBisiu THAPOKCUNT JTUTHS
(87,5 wmr, 2,0 skBuB., 3,05 MMOJb) NpPU KOMHATHOH Temmepatype. llonydeHHYIO CMech
nepeMelnBaiy B TeueHue 2 4 npu komHatHoi remneparype. HCI (3,7 mn, 1M) noGassnu k Hel
U 3areM KoOHHeHTpupoBaiw. (OCTaToOK OYHINAIN MeToAoM oOpameHHO-(pa3oBol (-

xpomarorpaduu c MOy YEHUEM 2-((3-((1S,4s)-4-(((2R,35)-3-((Tper-
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OyTOKCHKapOOHMIT)aMUHO ) TUITEPUINH-2-HJT)METOKCH ) LIUKJIOT €KCHJT ) TUPA3HH-2-
WI)oKcH)ykeycHou kucnotsl (600 mr, 70,7%) B Bune tBepaoro Bemectsa. JKXMC (MOP): m/z
[M+H]" = 466.
)
NY/U,, O HN,Boc
N
O

K nepeMeLInBaeMOMY pacTBopy 2-((3-((18S,4s)-4-(((2R,35)-3~((Tper-
OyTOKCHKapOOHMIT)aMUHO ) TUITEPU TN H-2-HJT)METOKCH ) LITKJIOT€KCHJT ) TUPA3HH-2-
WI)OKCH)yKeycHOU kuciiotsl (500 mr, 1,0 sxBuB., 1,08 mmons) u HATU (614 wmr, 1,5 skBus., 1,61
mmojib) B MeCN (500 mut) noGasnsuin quusonponnTwiamud (417 mr, 3,0 s5kBuB., 3,23 MMOJIb)
KamneJbHO PU KOMHATHOH Temriepatype B atMocdepe azora. [TonyueHHy0 cMech nepeMenBaIm
B TeueHue | 4 mpu KOMHATHOH Temneparype B arMocdepe azota. [locne ¢pupTpoBanus GuibTpat
KOHLIGHTPUPOBAJIM B YCJIOBUSX TOHIKEHHOro naBieHHus. OCTaTOK OYHMINAIA METOAOM
obpainenHo-ha3oBoii (asm-xpomarorpaguu ¢ nonydenuem Tper-6ytua-((2'S,24S,5’R,5°S)-6-
okco-3,8-uokca-1(2,3)-nupazun-5(2,1)-nunepunun-2( 1,4)-1uKI0reKCaHIMKI00KTad aH-5°-
win)kapbamara (200 mr, 42,1%) B Bune TBepaoro semectsa. JKXMC (UDP): m/z [M+H]" = 448;
'H SIMP (400 MI'u, CDCl5) & 8,06 - 7,93 (m, 2H), 5,56 - 5,18 (m, 2H), 5,03 - 4,59 (m, 2H), 4,43
(s, 1H), 3,87 (d, 2H), 3,78 - 3,61 (m, 2H), 3,50 (td, 1H), 2,97 (dd, 1H), 2,62 (d, 1H), 2,38 - 2,05
(m, 3H), 2,03 — 1,78 (m, 4H), 1,76 - 1,55 (m, 5H), 1,40 (s, 13H).

(\N
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O

K mnepememmuBaemoMy pactBopy TpeT-0ytun-((2'S,2*S,5°R,5°S)-6-0kco-3,8-auokca-
1(2,3)-nupasun-5(2,1)-munepuaun-2(1,4)-uknorekcanuukaookrapan-5>-un)kapbamara (300
mr) B auxjopmeraHe (10 mu) mobasmsim TFA (2,00 mi) mpu KOMHAaTHOH Temmeparype.
[TonydyeHHyr0 CMeCh NepeMellrBajd B T€UEHHE | 4 MpU KOMHATHOM Temmeparype. Y Jajisuiu
PacTBOPUTENH C MOJTYYSHHEM OCTAaTKa, KOTOPBIM OUHIIAIA METOIOM oOparneHHO-(pa30BoM (irat-
xpomartorpaduu ¢ nonydenueM (2'S,2*S 5?R 5°S)-5%-amuno-3,8-nuokca-1(2,3)-nupasun-5(2,1)-
nunepunuH-2(1,4)-uuknorekcaniukiooktadan-6-ona (220 wmr, 94,5%) B BHAe TBEpAOro

Bemectsa. JKXMC (UDOP): m/z [M+H]" = 347.
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O (Coenunenue 55)

K nepemernusaemomy pactsopy (2'S,2S,52R, 5°S)-5°-amuno-3,8-nuoxca-1(2,3)-nupas3us-
5(2,1)-nunepunun-2(1,4)-uukaorekcaHuukiaookradan-6-oHa (260 mr, 1,0 skBuB., 0,751 MMoB)
u nuuzonponumsTuiamuna (484 mr, 5,0 sxBuB., 3,75 MMoiib) B nuxjopmetane (8 mir) moOaBsiu
MsCl (257,9 wr, 3,0 skBuB., 2,25 MMoib) kKarnenbHo npu O rpagycoB C B atmocdepe aszora.
IMonydeHHyr0 cMech MEepeMelInBaji B TeueHue | 4 mpu KOMHATHOM TemIepaType B aTMocdepe
a3ora. PeakIMOHHYI0 CMeCh KOHLEHTPHUPOBAJIU C TOJIYYEHHEM OCTATKa, KOTOPBIH OYHINAIN
MeTozIoM oOpaienHo-($ha3oBoil pmsu-xpomarorpaduu ¢ nomydenuem N-((2!S,24S,5°R,5°S)-6-
okco-3,8-auokca-1(2,3)-nupaszun-5(2,1)-nunepunun-2( 1,4)-1ukaorekcCaHIMK 100K TadaH-5°-
wi)MetaHcyabporamun (260 mr, 81,6%) B Bume macna. PaueMudeckuil MPOAYKT pa3mesisiiu
meronoM xupanbHoi npen. B2XKX ¢ nony4uernem uncroro snantuomepa (97,6 mr, 37,5%) B Buze
tBepaoro Bemmectsa. JKXMC (UDP): m/z [M+H]" = 426; 'H SIMP (400 MI'u, MeTanon-ds) & 8,08
- 7,96 (m, 2H), 5,37 (d, 1H), 5,25 (dt, 1H), 4,82 (d, 1H), 4,50 (d, 1H), 4,12 - 3,87 (m, 2H), 3,85 -
3,73 (m, 1H), 3,71 - 3,56 (m, 2H), 3,48 (d, 1H), 3,04 (s, 2H), 3,02 - 2,88 (m, 3H), 2,66 (d, 1H),
2,44 -2,17 (m, 2H), 2,01 - 1,82 (m, 3H), 1,82 - 1,63 (m, 2H), 1,64 - 1,48 (m, 2H), 1,48 - 1,27 (m,
2H).

ITpumep 1.11

O
N
(Coennnenue 67)

K nepememusaemomy  pactBopy  N-((2!S,2*S,5’R,5°S)-6-0kco-3,8-muokca-1(2,3)-
nupasus-5(2,1)-minepunun-2(1,4)-MuKI0reKcaHIuKI00KTahaH-5°-un)meTancynsGonamuaa
(10,00 wmr, 1,0 sxBuB., 0,024 mmons) B THF (2 M) nobdasmsiim BH3Me,S (8,95 mr, 5,0 skBuB.,
0,118 mmonp) kamenpHO mpu O rpamycoB C B armocdepe asora. IlonydeHHyr cmech
nepeMelnBali B TeueHHe | 4 mpu KOMHATHOH Temmeparype B atMocdepe asora. [lonyderHyro
cMech ouminani mertosom rpen. BOYKX ¢ nonyuennem N-((2'S,2*S,5°R,5°S)-3,8-mmokca-1(2,3)-
nupasus-5(2,1)-munepunun-2(1,4)-uknorexcaHuukaooktadan-5°-un)merancynbhonamusa (7,4

mr, 76,5%) B Buzie TBepaoro Bemectsa. JKXMC (UDP): m/z [M+H]" = 411,5; 'H AMP (400 MI'1,
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Meranon-ds) § 8,01 (d, J = 2,9 T'w, 1H), 7,93 (d, 1H), 4,48 - 4,37 (m, 1H), 4,27 (¢, 1H), 3,87 (d,
2H), 3,77 - 3,63 (m, 2H), 3,28 (d, 1H), 3,00 (s, 7H), 2,96 - 2,81 (m, 2H), 2,76 - 2,62 (m, 1H), 2,49
(s, 1H), 2,20 - 2,05 (m, 2H), 2,04 (d, 1H), 1,90 - 1,79 (m, 1H), 1,74 (d, 2H), 1,67 (s, 1H), 1,50
(dd, 3H), 1,40 - 1,30 (m, 1H).

ITpumep 1.12
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K pacrBopy 4-xnopmupunasun-3(2H)-oma (5,00 r, 1,0 skBuB., 38,3 ™Mmomp) u
mrauerokcuponust (1,69 r, 0,1 skeus., 3,83 mmonp) B CH2Cly (25 wmuir) mobaBmsum sTH-2-
nnazoanerart (4,37 r, 1,0 sxBus., 38,3 mmons) B CH2Clz (40 mMi) kanenbHO B TeueHue S 4 pu 45
rpagyco C. IlonydeHHyI0 CMeCh mepeMeluBain B TeueHue euie 6 4 mpu 45 rpanycos C.
ITony4yeHHYIO CMeCh KOHIIEHTPHPOBAIH B YCIOBHSIX MOHWKEHHOTO aBiieHus. OCTaTOK OYHINAIH
meronoMm npern. TCX ¢ nmonyuennem >tuin-2-((4-xnopnupuaasus-3-min)okcn)anerata (1 r) B Buge
macia. JKXMC (MUOP): m/z [M+H]" = 217; 1H AAMP (400 MI'u, Xnopodopm-d) & 8,78 (d, J = 5,0
I'u, 1H), 7,54 (d, J = 5,0 'y, 1H), 5,19 (s, 2H), 4,29 - 4,25 (m, 2H), 1,31 (t, J = 7,1 I', 4H).

NZ |

|

NS NHBoc
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07 OEt  Cbz N

K pacrBopy sTmn-2-((4-xnopnupunasus-3-mwi)okcu)anerata (1,00 r, 1,0 sxBus., 4,62
mMMonb) 1 Oer3mt-(2R,3S)-3-((Tper-Oyrokcukapbonun)amuno)-2-(((4-(4,4,5,5-rerpamerni-1,3,2-
IHOKCabOpOIaH-2-HT)IUKIIOTeKC-3-€H- | -1JT) OKCH)MeTHIT )TUNepuAnH- | -kapOokcunara (2,64 T,
1,0 3xBUB., 4,62 Mmoiib) B 1,4-nuokcane (50 mut) u Boze (10 mur) nobasnsim kapOoHat nesus (3,10
r, 1,0 skxBuB., 9,23 wmmonp) u Pd(PhsP); (1,10 r, 0,2 skBuB., 9233 wmxmounb). Ilocre
nepememnBanus B TeueHue 3 4 npu 80 rpagycoB C B arMocdepe a30Ta, MONYyUEHHYIO CMECh
pazbasisuit H>O (50 min) u skerparuposanu EtOAc (3x300 mur). OObenHEHHbIE OpraHYeCKUe
CJIOM TIPOMBIBAJI HACBIIIIEHHBIM COJIEBBIM pacTBOpoM (300 mur), cymmnm Hag 6e3BogHbIM NaxSO4.
ITocne ¢unbTpoBaHUst (GUIBTPAT KOHLEHTPHPOBAIM B YCIOBHSX IOHWKEHHOTO MaBIICHHS.
OcTtarok ounImaim MeToaoM odpaieHHO-(a30Boi (I m-xpomMarorpaduu ¢ MoTyIeHneM OeH3UII-

(2R,3S5)-3-((Tper-OyTokcukapbonmn)amuHo)-2-(((4-(3-(2-3TOKCH-2-0KCOITOKCH ) TUPUAA3UH-4-
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W) IIUKJIOTe€KC-3-eH- | -mn)okcn)meTnn)nunepuans- 1 -kapbokcunata (1,21 r, 38,0 %) B Bume
tBepnoro Bemectsa. JKXMC (UDP): m/z [M+H]" = 625; '"H SAMP (400 MI'y, Xnopodopm-d) &
8,79 (d,J =4,8Tn, 1H), 7,37 (t, J = 2,8 ', SH), 7,23 (s, 1H), 6,24 (s, 1H), 5,54 (s, 1H), 5,29 -
4,97 (m, 4H), 4,61 (s, 1H), 4,26 (q,J = 7,1 I'y, 2H), 4,06 (d, J = 13,2 'y, 1H), 3,85-3,87 (m, 2H),
3,69 (d,J =12,6 'y, 2H), 2,86 (s, 1H), 2,51 (s, 3H), 2,30 (s, 1H), 1,67 — 2,05 (m, 6H), 1,40-1,42
(m, 10H), 1,29-1,31 (m, 4H).

N N ”'/O NHBOC
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K pacrBopy Oen3un-(2R,3S)-3-((Tper-OyrokcukapOonun)amuno)-2-(((4-(3-(2-a3Tokcu-2-

OKCO3TOKCH )T pHAA3UH-4-1JT) IUKIIOT€KC-3-€H- | -1JT) OKCH ) METHIT) TUIIepUINH- | -kapOokcuiara
(1,21 r, 1,0 skBuB., 1,94 Mmmons) B m3omnpomnanose (100 mu) nodasmsuu Pd/C (1,10 r, 10% macc.,
0,5 5kBUB., 968,4 MKMOJIB) B aTMochepe a3oTa. [loaydeHHy0 cMech THAPUPOBAJIH TPU KOMHATHON
Temreparype B TedeHue 4 4 B arMmocdepe BOAOpPOAA C IMOMOILIBIO OajuIOHa C BOJOPOIOM.
PeakuinoHHy0 CMeCh KOHIIEHTPUPOBAJIM B YCIOBHAX IMOHIKEHHOTO AaByeHust. OCTaTOK OYUINAIN
MeTonoM oOpatieHHO-(ha30BoH ¢umi-xpomarorpaduu ¢ nonyueHneMm 3Tui-2-((4-((1R,4r)-4-
(((2R,3S)-3-((Tper-OyTOKCHKAPOOHNIT )AMUHO ) TUITEPUIH-2-
WJT)METOKCH ) IUKJIOT€KCHIT) TP UAA3uH-3 -1 )oKcH )aterarta (270,0 Mr) B BUie TBEPAOroO BEIECTBA
u o>TI-2-((4-((1S,4s)-4-(((2R,3S)-3-((TpeT-OyTOKCHMKapOOHHIT )AMHHO ) TUTTEPUIHH-2-
WJT)METOKCH ) IUKJIOTeKC I )T pUAa3uH-3 -1 )okcu )auerarta (410,0 Mr) B BUe TBEpAOTrO BELIECTBA.
XXXMC (MDP): m/z [M+H]" = 493; 'H SAMP (400 MI'u, Xnopodopm-d) & 8,78 (d, J = 4,8 I'ny,
1H), 7,35 (s, 1H), 5,14 (s, 2H), 4,25 (q, J = 7,1 I'u, 2H), 3,65 (s, 1H), 3,53 (d, 1H), 2,90 (s, 1H),
2,74 (s, 1H), 2,13 2,01 (m, 2H), 1,92 (d, J = 13,6 ', 1H), 1,73 (s, SH), 1,59-1,61 (m, 10H), 1,45
(s, 9H), 1,29-1,31 (m, 4H).

/
O %8“

pacTBopy s1un-2-((4-((1S,4s)-4-(((2R,3S)-3-((Tper-
OyTOKCHKapOOHMIT)aMUHO ) TUITEPUINH-2-HJT)METOKCH ) LIUKJIOT€KCHIT ) TUPUAA3HH-3 -
un)okcn)anerara (400,0 mr, 1,0 sxBus., 812,0 mxkmons) 8 MeOH (10 mi1) noGasnsiayn ruapoKCH
mutus (59,0 mr, 3,0 skBuB., 2,44 mMonb) B Boze (3 mi). [lonyueHHyO cMech nmepeMeInnBaiy B

TedyeHue 1 4 mpu 25 rpaaycoB C. PeaklMOHHYHO CMeChb KOHLEHTPHUPOBAIM B YCJIOBMSIX
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NOHW)KEHHOTO JIaBJieHus. HeouMIneHHbI MpPOMYKT OYHMINAIM METOAOM oOpaieHHO-(pa30BoH
¢mm-xpomarorpadpun v MOJIy4YE€HUEM 2-((4-((1S,4s)-4-(((2R,3S5)-3-((TpeT-
OyTOKCHKapOOHMIT)aMUHO ) TUITEPUINH-2-1JT)METOKCH ) LIUKJIOT€KCHIT ) TUPUAA3HH-3 -
WI)OKCH)YKCyCHOM KucnoThl (355,0 mr, 85%) B Bune tBepaoro Bemectsa. JKXMC (UOP): m/z
[M+H]" = 465; 'H SIMP (400 MI'u, Xnopopopm-d) & 8,54 (d, J = 4,5 Ty, 1H), 7,16 (s, 1H), 5,84
(s, 1H), 4,72 (s, 2H), 3,79 (s, 1H), 3,55 (s, 1H), 3,47 (d, J = 8,1 I'y, 1H), 3,15-3,17 (m, 6H), 2,88
(s, 2H), 2,65 (s, 1H), 1,97-1,99 (m, 2H), 1,86-1,88 (m, 1H), 1,61-1,63 (m, 4H), 1,43 (s, 9H).
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K pacteopy 2-((4-((1S,4s)-4-(((2R,3S)-3-((Tper-OyTOKCHMKapOOHHI JaMUHO )TUTTEPHIUH-2-
WJT)METOKCH ) IUKJIOT€KCHIT) TP UAA3UH-3 -1 )OKCH )YKCycHOM  kucioThl (350,0 wmr, 1,0 skBuB,
0,753 mmons) u HATU (344,0 wmr, 1,2 skBuB., 0,904 mmonb) B MeCN (800 mu) mobaisiiu
mumsonpormTUiaaMuH (146 mr, 1,5 s3xBuB., 1,13 Mmons). [lonydeHHy0 cMech epeMeInnBaii B
TedyeHue 2 4 mnpu 25 rpaaycoB C. PeaklMOHHYIO CMeCb KOHLEHTPUPOBAIM B YCJIOBHSIX
NOHI)KEHHOTO JIaBjieHus. HeouMineHHbI MPOMYKT OYHMINAIM METOAOM oOparneHHO-(pa30BoH
(msm-xpomarorpaduu ¢ nosnyuenuem tper-6ytun-((2'S,24S,5’R,5°S)-6-okco-3,8-nmuokca-1(4,3)-
mupunasun-5(2,1)-munepuaun-2(1,4)-mMknorekcaHuukiaookradan-5°-un)kapbamara (283,0 wr,

76%) B BUne TBepaoro Bemecta. JKXMC (MUDP): m/z [M+H]" = 447,

N“ |
|
NS O NH,
N
O

K pacteopy Tper-6yTun-((2'S,2*S,5%R,5°S)-6-0kco-3,8-muokca-1(4,3)-nupunasun-5(2,1)-
munepuaua-2(1,4)-1uknorekcaniuknookradan-5°-mwn)kapbamara (270,0 mr, 1,0 skBus., 0,605
MMOJib) B nuxjopmerane (5 mu) nobasmsuin TFA (1 mi). TTonydeHHyr0 cMech epeMelnBaii B
TeueHWe | 4 mpu KOMHATHOW Temmeparype. PeakuuoHHyr cmech noamenaduBanu 1o pH 8
HachimeHHbIM pacTBopoM Na;COs (Box. 10 min). [Tonyuennytro cmecs sxctparuposamn CH2Clz (3
x 20 mi1). OObeqUHEHHBIE OPTaHUYECKHE CIIOW MPOMBIBAIN HACBILIEHHBIM COJIEBBIM PACTBOPOM
(20 mu), cymmnu Hax Oe3BogabiM NaxSQO4. [Tocne punbTpoBaHus GUIBTPAT KOHIEHTPUPOBAJIH B

YCJIOBUAX TTOHMKCHHOI'O HaBJICHUS. HeOLII/IH_IeHHOG BEIICCTBO IMPOAYKTS OUHUINAJIN MCECTOAOM
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obparnenHo-$a3osoil dusm-xpomatorpaguu ¢ momyuenuem (2'S,2*S 5’R,5°S)-5%-amuno-3,8-
nnokca-1(4,3)-nupunasus-5(2,1)-munepuans-2(1,4)-nuknorekcaniukinookragpan-6-osa  (140,0

mr, 60%) B Bune TBepaoro emectsa. JKXMC (MUDP): m/z [M+H]" = 347,
N7 Q

~
Nx //,,O HN/S\\O

(Coenunenue 56)

K pacTBOpy (2'S,2%S,5%R,5°S)-5°-amun0-3,8-1uokca-1(4,3)-nupunazun-5(2,1)-
nunepunuH-2(1,4)-uuknorekcannukiooktadan-6-ona (50,0 mr, 1,0 sxBus., 0,14 mmonb) B
muxiopmerane (2 wmi) pobasmsuim MsCl (25,0 wmr, 1,5 skeuB., 0,22 MMOJb) KameibHO.
ITonyueHHyrO cMech epeMeNInBany B Te4eHUe 3 4 IPU KOMHATHON TeMrepaType. PeakimoHHyrO
CMeCh KOHLIEHTPUPOBAJIM B YCJIOBHUSX IMOHIDKEHHOTO AaBieHus. HeounIneHHyo cMech OuHIaig
MeTozIoM obpainenHo-($ha3oBoil pasu-xpomarorpaduu ¢ nomydenuem N-((2!S,24S 5°R,5°S)-6-
okco-3,8-nuokca-1(4,3)-nmupunasun-5(2, 1)-nunepuaun-2(1,4)-11K10reKcaHIUKI00KTadaH-5-
un)MmeraHcyabponamuna (44,0 mr, 0,10 mmods, 72 %) B Bune TBepaoro Bemectsa. JKXMC (MOP):
m/z [M+H]" = 425; Pauemudeckyro cmechb (44,0 Mr) pasmensuii METOAOM IPEI. XUPAIbHOM
B2XKX ¢ monydeHneM 4UCThIX SHAHTHOMEPOB B BHe TBepnaoro BemecTtsa. JKXMC (MDP): m/z
[M+H]" = 425: '"H SIMP (400 MI'u, Meranon-ds) & 8,70 (td, 1H), 7,44 (td, J = 5,0, 1,6 I'u, 1H),
5,52 (dt,J=12,2,2,6 I'u, 1H), 5,26 (dt, J = 10,5, 4,7 I'y, 1H), 4,99 - 4,90 (m, 1H), 4,67 - 4,39 (m,
1H), 4,09 - 3,92 (m, 1H), 3,90 - 3,78 (m, 1H), 3,75 (s, 1H), 3,66 (dt, J = 6,6, 3,9 I'y, 1H), 3,58
(ddd,J=93,4,1,1,5Tn, 1H), 3,47 (t,J = 12,2 ', 1H), 3,00 - 3,02 (m, 3H), 2,88 - 2,72 (m, 1H),
2,71 - 2,53 (m, 1H), 2,42 - 2,27 (m, 1H), 2,22 (d, 1H), 1,88 (d, J = 12,6 'y, 3H), 1,80 - 1,54 (m,
2H), 1,52 - 1,35 (m, 3H), 1,34 - 1,25 (m, 1H).

ITpumep 1.13

| L
Nx 'O HN’S\E_)O
O '//O
N

O (Coenunenue 46)

=

K pacteopy (2'S,2*S,5’R,5°S)-5°-amuno-3,8-nuokca-1(3,2)-nupuaun-5(2, 1 )-nunepuaus-
2(1,4)-uuknorexkcanmkiookradpan-6-oxa (338 mr; 1,0 sxBuB., 0,98 MMonb) B muxnopmerane (20

mut) nobasisuin TEA (297 wmr, 1,0 axBuB., 2,94 mmons) u MsCl (561 wmr, 5,0 skBus., 4,90 MMoJIb)

IpU KOMHATHOHN Temmneparype. Cmech nepemelnnBaiu B Tedenue 1,5 4 mpu 25 rpaxnycos C.
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ITony4yeHHYI0 CMeCh KOHIIEHTPUPOBAJH B YCJIOBUSX IMOHIKEHHOTO NaBieHust. OCTaToK O4HINaiu
MeTonoM o0palleHHO-(pa30Boi (usm-xpomartorpadpuu ¢ monydenuem N-((2!S,24S 5°R,5°S)-6-
okco-3,8-nuokca-1(3,2)-nupuann-5(2, 1)-munepunnn-2(1,4)-uukaorekcaHuuka0okTadan-5°-
wi)MeraHcynbponamuna (300 mr, 72,3 %) B Bume tBepmoro Bemectsa. KXMC (MDP): m/z
[M+H]* = 424: 'H SIMP (400 MI'u, Meranon-d4) § 7,97 (dd, J = 5,0, 2,0 T'y, 1H), 7,49 (ddd, J =
12,6, 7,1, 1,9 Ty, 1H), 6,91 (ddd, J = 13,8, 7,1, 5,1 I'u, 1H), 5,33-5,35 (m, 1H), 5,24 (dt, J = 10,3,
4,7 Ty, 1H), 4,45 (t,J =109 I'y, 1H), 3,97 (t, J = 9,9 I'u, 1H), 3,71 - 3,91 (m, 2H), 3,65 (dt, J =
11,0, 5,0 I'u, 1H), 3,57 (dd, J = 9,1, 4,0 T', 1H), 3,44 - 3,54 (m, 1H), 3,04 (s, 2H), 2,98 (s, 1H),
2,66 (d,J=7,1Tu, 2H), 2,14 - 2,42 (m, 2H), 1,80 - 1,99 (m, 3H), 1,62 - 1,80 (m, 2H), 1,36 - 1,60
(m, 3H), 1,22 - 1,36 (m, 1H).

ITpumep 1.14

=
| Boc

N~ O HN
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K pacteopy Tper-6ytun-((2'S,24S,5°R,5%S)-6-0kco-3,8-auokca-1(3,2)-mupunun-5(2, 1)-
munepuann-2(1,4)-uuknorekcanuukiookrapan-5>-unkapbamara (250 mr, 1,0 sksus., 0,561
mmonb) B THF (10 mur) nobasmsmu BH3Me»S (213 wmr, 5,0 skBuB., 2,81 MMOJIb) Ipu KOMHATHOMH
temneparype. PactBop mepemermuBanu B TedeHue 2 4 npu 25 rpanycos C. Peakuuro racunu
nobasnennieM MeOH. IlonydeHHBIIT pacTBOP KOHLIEHTPUPOBAIM B YCJIOBUSX IOHMXKEHHOTO
naBiaeHust. OcCTarok OYMINAIM METOAOM OOpaieHHO-(ha30Boil  ¢umdIu-xpoMarorpaduu €
nonydenueM  Tper-Oytun-((2'S,2*S,5*R,5°S)-3,8-nuokca- 1(3,2)-mupuaun-5(2, 1 )-nunepuanH-
2(1,4)-uuknorekcaHiukaookTadan-5>-un)kapbamara (160 mr, 66,1 %) B Bume TBEPAOrO

Bemectsa. JKXMC (UDP): m/z [M+H]" = 432.

Ny O NH,
O ‘e,
‘O
N

K pacTBopy tper-6yTun-((2'S,2*S,5%R,5°S)-3,8-nuokca- 1(3,2)-nupuaun-5(2,1)-

=

munepuanH-2(1,4)-uuknorekcanuukiookradan-5>-un)kapobamara (160 mr, 1,0 sksus., 0,371
MMOnb) B auxjopmerane (5 mi) nobOasmsamn TFA (1 i) mpu KOMHATHOH Temrmeparype.
ITonyueHnnyoo cmech nepemelnnBainu B TeueHue 2 4 npu 25 rpagycos C. IlonydenHsiii pacTBop

KOHLICHTPUPOBAJIHX B YCJIOBUAX TIOHWKCHHOIO JaBJICHHA. Ocrarok ourimajgn METOAOM
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obparnenHo-$a3osoii  pusm-xpomarorpadpuu ¢ momydenuem (2'S,2*S 5%R,5°S)-3,8-nuokca-
1(3,2)-mupuaun-5(2,1)-munepumun-2(1,4)-uknorekcanknookragan-5°-amuna -~ (120 M

72,7 %) B Buze TBepnoro emecta. JKXMC (MUOP): m/z [M+H]" = 332.

=

|
N\O /ll"O HN/S\SO
N
(Coenunenue 65)

K pacteopy (2!S,2%S,5R,5°S)-3,8-nuokca-1(3,2)-nupuaun-5(2, 1)-munepuaun-2(1,4)-
UKJIOTeKCaHIMKI00kTadgaH-53-amuna (60 mr, 1,0 skBuB., 0,18 MMoub) B 1,2-nuxiopatane (4 mi)
nobassu MeTaHcy b oHmwTxIopun (62 mr, 1,0 3xBuB., 0,54 MMoub) 1 TpudTIIaMuH (92 wmr, 5,0
skBUB., 0,91 mMmonb) kamenpHO. IloNMy4deHHYIO CMeCh NepeMelINBaJd B TEUEHHE 3 9 IpH
KOMHaTHOW Temneparype. [lonyueHHbIH pacTBOp KOHLEHTPUPOBAIHU B YCIOBUSX MOHMKEHHOTO
napnerns. OCTaTok OYMINAIM METOAOM oOpameHHo-(pa30Boll  (uam-xpomarorpaduu ¢
MOJTyYeHHEM N-((2'S,2*S,5°R,5°S)-3,8-nuoxkca-1(3,2)-mupunun-5(2,1)-nunepunun-2(1,4)-
LMKJIOreKCaHIUKI00KTagan-5°-wi)merancynbponamuna (50 M, 67 %) B Bume TBEPHOTO
semectsa. JKXMC (UDP): m/z [M+H]" = 410. 'H IMP (400 MI'u, Metanon-d4) & 7,94 (dd, J =
51,19Tn, 1H), 7,47 (dd, J=7,2, 1,9 Ty, 1H), 6,86 (dd, J = 7,2, 5,1 I';, 1H), 4,20 - 4,37 (m, 2H),
3,89 (s, 1H), 3,79 (s, 1H), 3,67 (s, 2H), 3,05 (d, J = 7,1 'y, 1H), 2,99 (s, 3H), 2,94 (s, 1H), 2,84 (d,
J=13,0Iy, 1H), 2,65 (d,J =7,3 'y, 2H), 2,44 (s, 1H), 1,98 - 2,12 (m, 2H),1,89 (s, 1H), 1,79 (d,
J=6,7Tn, 1H), 1,58 - 1,73 (m, 2H), 1,43 - 1,53 (m, 2H), 1,40 (d,J=6,3 I'y, 1H), 1,32 (d,J =7,6
I'u, 1H).

ITpumep 1.15
F
Br
O

;\OBn

Cwmech 2-6pom-3-dpropdenona (3,00 r, 1,0 skBuB., 15,7 mmons), beH3mi-2-Opomarerara

O

(4,321, 1,2 5xBuB., 18,9 mmonn) u K3PO4 (6,67 1, 2,0 sxBuB., 31,4 MMoIb) B atieToHuTpie (45,0
MJT) TIEpeMEeIIBAIN B TeueHre 16 4 mpu KOMHATHOM TeMrieparype B armocdepe azora. Peakmuro

racuJId BOJIOH NMpHU KOMHaTHOM Temmnepatype. [lonydyennyto cmech skcTparuposain EtOAc (3 x
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50 mur), cymmnu Haa O6e3BonHbIM NapSOs. [Tocne ¢unpTpoBanust GUIBTPAT KOHLEHTPHPOBAH B
YCJIOBHSX TOHIDKEHHOTO JIABJIEHUS C IMONydeHHeM OeH3ui-2-(2-0pom-3-¢propdeHokcn)aneraTa
(5,3 1, 99,5%) B BUzE TBepaoro Bemectsa. JKXMC (UDP): m/z [M+H]" = 340; 'H-IMP (300
MI'y, DMSO-ds): 6 7,35 -7,40 (SH, m), 7,31 - 7,35 (1H, m), 7,00 (1H, td), 6,91 (1H, dt), 5,21 (2H,
s), 5,06 (2H, s).

94

‘ NHBoc
0
1 "

Cmech Oensmn-(2R,3S)-3-[(Tper-OyTokcukapbonwmn)amuno|-2-([[4-(4,4,5,5-TeTpameTu-

N

rd

0] OBn Chz
1,3,2-nrokcaboposiaH-2- 1) IUKIIOTeKC- 3 -eH- | -1 | OKCH |MeTw )unepuanH- | -kapOokcuiata
(500,0 wmr, 1,0 sxBuB., 0,876 Mmonb), Gen3min-2-(2-0pom-3-proppeHokcn)anerara (386,4 mr, 1,3
skBUB., 1,14 mmons), Pd(dppf)Cly CH>Cl, (142,8 mr, 0,2 s3xBuB., 0,175 mmons) u K,CO3 (302,8
mr, 2,5 skBuB., 2,19 mmonb) B 1,4-muokcane (8,0 mur) u H>O (2,0 M) mepemernnBaiy B TEUSCHUE
Houn mpu 80 rpamycoB C B armocdepe a3ora. Peakiuro racwianm BOXOW INpU KOMHATHOH
temneparype. [lonydennyio cmech skcTparuposain EtOAc (3 x 20 mi), cymwmmm Hax O€3BOTHBIM
NaSO4. Tlocne ¢unbTpoBanHuss (GUIBTPAT KOHLUEHTPUPOBAIU B YCJIOBHAX TMOHHWKEHHOTO
nasinenus. Ocratok oummanu MerogoMm mnpen. TCX ¢ monyueHuem OeH3ui-2-[[(4-[2-[2-
(Oen3unokcu)-2-0kcoaToKCH |-0-pTopdhenn|unkiorekc-3-eH- 1 -ua)okcu|meTwn |-3-[ (Tper-
OyTokcukapOOHMIT)aMuHO |nunepuauH- 1 -kapbokcunata (470 mr, 76,3%) B Buzne macna. JKXMC
(U2P): m/z [M+H]" = 704.

94
NHBoc
@]
(@]
;\ HN

O OH
Cwmech Oen3mt-2-[[(4-[2-[2-(6eH3uaokcH)-2-0KCOITOKCH | -6-hTop e HI | IIUKTIOTeKC-3 -eH-
1-un)okcu|meTin|-3-[ (TpeT-OyTokcuKkapOOHMT )aMUHO |uriepuauH- 1 -kapbokcunara (100,0 wr,
1,0 skBuB., 0,142 mmons) u Pd/C (30,3 mr, 2,0 skBuB., 0,285 mmonb) B i-PrOH (6,0 mn)
nepeMelnBaJidi B TeueHHe | 49 TMpU KOMHATHOH TemmepaType B aTtMmocdepe BOAOpOIa.
[TonyueHHyo cMech (UIBTPOBAIH, (PHIBTPOBANBHBINA Ocanok mnpombiBaau 1-PrOH (3x3 wu).
DunbTpaT KOHLUEHTPUPOBAIHU B YCIOBUAX MOHWKEHHOTO IABJICHUS ¢ oirydeHueM 2-[4-([3-[(Tper-

OyTOKCHKapOOHMIT)aMUHO |TUIEPUINH-2 -1 | METOKCH ) LIUKJIOTeKC- 1 -eH- 1 -1 ]-3-
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dropdenokcuykcycnoit kucaotel (58,0 mr, 85,2%) B Bune TBepaoro Bemectsa. JKXMC (MOP):
m/z [M+H]" = 480.

F
O _Boc
HN

K pacTBopy 2-((4'-(((2R,3S)-3-((TpeT-OyTOKCHKAPOOHIIT )JaMHUHO ) TUTIE UL H-2 -
WI)METOKCH)-0-pTop-2',3',4',5'-rerparunpo-[ 1,1'-Oudennn|-2-um)okcu)ykcycHor Kucnotsl (53,0
mr, 1,0 skBuB., 0,11 mMmonp) u nuusonpomwTuiaamura (43 wmr, 3,0 skeuB., 0,33 MMoNb) B
aneronutpuie (53 wmu) nodasmsum HATU (63,0 wmr, 1,5 sxBuB., 0,17 mmoins). Ilocne
NepeMeLINBaHNs B TEUEHHE 2 4 P KOMHATHOW TeMmeparype B aTMocdepe a3oTa, NOJyYEHHYIO
CMECh KOHLIEHTPUPOBAIM B YCJIOBUSX MOHMKEHHOTO JaBieHHs. HeouHnimeHHOe BelecTBO
OUHWIa MeTofoM obparneHHO-(a30Boi (udm-xpomarorpaduu ¢ MOMyYEHHUEM TPET-OyTHII-
((5R,5%S,E)-1°-¢prop-6-okco-3,8-nuokca-5(2,1)-nunepuaun-1(1,2)-6enson-2(1,4)-
LMKJIOreKcaHInkI00kTadan-2" -en-5°-un)kapbamara (36,0 mr, 71 %) B Buse TBEPIOrO BEIIECTBA.

KXMC (MDP): m/z [M+H]" = 462.

K pactBopy Tper-6yTun-((52R,5°S,E)-1°-¢grop-6-okco-3,8-nuokca-5(2, 1)-nunepuams-
1(1,2)-6en301-2(1,4)-mk norekcanuukiooktadan-2'-en-5°-un)kapbamara (30,0 mr, 1,0 5kBuUB.,
65 mxmonb) u Pd/C (6,9 mr, 1 3kBuB., 65 mxmons) B MeOH (6 mu). [Tocne nepemernuBanusi B
TE€YeHHEe 3 Y MpH KOMHATHOHW TeMmmeparype B arMmocdepe BOAOPOAA, MOJYYEHHYH) CMeCh
¢unbTpoBany, (GUIBTPOBaNBHBIM ocamok mnpombiBad MeOH (3x3  wmu).  ®@uubtpar
KOHLIGHTPUPOBAIA B YCJIOBUSX TIIOHIDKEHHOTO JaBJICHUS C TIOJYYEHHEM TpeT-OyTHiI-
((2'S,2%S,5%R,5°S)-1-¢prop-6-okco-3,8-nuokca-5(2, 1 )-nunepunun-1(1,2)-6enzon-2(1,4)-
LMKJIOreKcaHIuKI00kTadan-5-un)kapbamara (28,0 mr, 93%) B BuJAEe TBEPAOrO BEILIECTBA.

KXMC (UDP): m/z [M+H]* = 463,6.
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K pactsopy Tper-6yTun-((2'S,2*S,5°R,5°S)- 1°-¢rop-6-okco-3,8-auokca-5(2, 1 )-nmunepuaus-
1(1,2)-6en301-2(1,4)-muknorekcanuuknaookradan-5>-un)kapbamara (28,0 mr, 1,0 sksus., 61
MkMoJib) B TFA (1,25 mun) u nuxynopmerane (5 Mi1) mepeMenBaii B TeUeHHe | 4 mpyu KOMHATHOR
temrepatype. [loNyd4eHHYI0 CMeCh KOHLEHTPUPOBAJIH B YCJIOBHSIX MOHH)KEHHOTO IaBJICHUS C
NOJTy4eHUEM (2'S,24S,5%R,5°S)-5-amuno-1°-¢prop-3,8-mokca-5(2, 1)-munepuaun-1(1,2)-
oenzon-2(1,4)-uuknorekcanukiookradan-6-o1a (20,0 mr, 91%) B BUAE TBEpAOrO BEINECTBA.

KXMC (UDP): m/z [M+H]* = 363,5.

o (Coenunenue 49)

K pactBopy (2'S,2*S,5’R,5°S)-5°-amuno-1°-¢rop-3,8-nuokca-5(2,1)-nmunepuaun-1(1,2)-
oenson-2(1,4)-uuknorekcaniukiookradan-6-osa (15,0 wmr, 1,0 sxBuB, 41 MKMOJB) U
munzonpormmTUiaamuba (11,0 mr, 2,0 skBuB., 83 MkMounb) B quxjopmerane (3 mut) mobOasisin
MsCl (5,7 mr, 1,2 skBuB., 50 mxmonb). [Tocne nepeMernvBaHusi B Te4eHHe 2 9 MPU KOMHATHOM
TemriepaType B arMocepe as3ora, MOJYYEHHYIO CMeCh KOHLIEHTPHPOBAIH B YCIOBHSX
MOHWKEHHOrO  maBjieHust. (OCTaTok  oYMInanu MeroaoM oOpamueHHO-(a3oBol (-
xpomatorpaguu ¢ mnomydeHuem  N-((2'S,2*S 5°R,5°S)-1°-drop-6-okco-3,8-nuokca-5(2,1)-
munepuaun-1(1,2)-6en305-2(1,4)-1uknorekcanuukiookTagan-53-mi)merancynbponamusa (18,0
mr, 99 %) B Buzie TBepaoro BemecTsa. JKXMC (UDP): m/z [M+H]" = 441.4; 'H AMP (400 MI'L,
DMSO0-d6) 6 7,15 (td, J = 8,2, 6,4 ', 1H), 6,71 (t, ] =8,8 'y, 2H), 5,33 (d, J = 10,5 'y, 1H), 5,23
(dt, J =10,5, 4,7 'y, 1H), 4,66 - 4,89 (m, 1H), 4,14 (d, J = 10,5 'y, 1H), 3,95 (dd, J = 11,0, 9,1
I'u, 1H), 3,69 - 3,84 (m, 2H), 3,64 (dt, J= 11,4, 5,4 T'u, 1H), 3,43 - 3,59 (m, 2H), 3,16 (tt, ] = 12,2,
5,6 T'y, 1H), 3,00-3,03 (m, 3H), 2,61 -2,77 (m, 1H), 2,24 - 2,36 (m, 1H), 2,19 - 2,21 (m, 1H), 2,05
(s, 1H), 1,81 - 1,96 (m, 3H), 1,71 (q, J = 9,7, 8,1 'y, 2H), 1,50 (ddd, J = 14,7, 12,9, 5,2 T'u, 1H),
1,41 (dq,J=11,4,6,4,4,6 'y, 2H), 1,31 (d, J =2,9T, 1H), 1,24 (d,J = 13,4 'y, 1H).

ITpumep 1.16
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K  nepememmBaemomy pactBopy  Oensun-(2S,3R)-3-(6ensunokcu)-2-([[4-(4,4,5,5-
TeTpameTu-1,3,2-nnokcaboposnaH-2-1i) UKIOreKc-3-eH- | -1 | OKCH | MeTHIT ) TP poTuArH- 1 -
kapOokcunara (11,2 r, 1,0 skBuB., 20,5 mmonb) 1 Na,COs (4,34 1, 2,0 sxBuB., 0,041 Mmmoub) B 1,4-
mrokcane (200 mur) u H2O (20,0 mn) nobasmsuin Pd(dppf)Clz (2,99 1, 0,2 sxBus., 0,004 Mmob)
IpU KOMHATHOM TeMIiepatype B atMocdepe a3ota. [1oaydeHHy0 cMeCh TepeMelInBalIi B TEYEHUE
1 4 mpu 100 rpanycos C. Peakuuto racuiu BOAOH MPpU KOMHATHON TEMIEPAType U MOTYYEHHYIO
cmech skcTparuposaiu EtOAc (3 x300 mur). OObenMHEHHYI0 OPTaHUYECKYIO CMECh CYIIMIIN HaJ
OesBogabiM  NaxSOs. Tlocne ¢unbrpoBaHuss (UIBTPAT KOHLEHTPUPOBAIU B  YCJIOBHSX
NOHWKeHHOro napyeHus. Octatok ouumanu meronoMm mpern. TCX ¢ monydeHuem OeH3HII-
(2S,3R)-3-(6en3mnokcn)-2-[([4-[2-(2-3TOKCH-2-OKCO3TOKCH ) TUPU TN H-3 - | LIUKJIOTeKC-3-€H- 1 -
w1 |okcu)MeTw [mupponuaus- 1 -kapbokcunara (8,3 1, 67,5%) B Bune TBepaoro semectsa. JKXMC
(U3P): m/z [M+H]" = 601,5; H IMP (400 MI'y, Xnopodopm-d) § 7,99 (dd, T=4,9,2,2 'y, 1H),
7,44 (dt,J=7,2,1,8I'y, 1H), 7,29 - 7,41 (m, 10H), 6,88 (dd, J =73, 5,0 'y, 1H), 5,83 (d, J = 13,8
I'u, 1H), 5,06 - 5,35 (m, 2H), 4,93 (d, J = 2,2 I'u, 2H), 4,48 - 4,66 (m, 2H), 4,24 (q, J = 7,1 I'y,
2H), 4,08 - 4,11 (m, 2H), 3,61 - 3,83 (m, 2H), 3,28 - 3,60 (m, 3H), 2,43 - 2,48 (m, 3H), 1,86 - 2,25
(m, 4H), 1,62 - 1,83 (m, 1H), 1,28 (t, ] = 7,2 'y, 3H).
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17D
HN
@) @]

Et

K nepememuBaemomy pactBopy Oensmi-(2S,3R)-3-(6ensunokcu)-2-[([4-[2-(2-3TOKCH-2-

OKCO3TOKCH ) TUPHANH-3-1UJI | LUKJIOTeKC-3-eH- | -1 OKCH )MeThIT | mup pouaus- 1 -kapOokcunarta

(8,30 r, 1,0 skBuB., 13,8 mmons) u HCOONH; (8,71 r, 10,0 sxBuB., 138 mmons) B i-PrOH (200
mi) pobasmsuin PA(OH)/C (1,94 1, 0,014 MMonb) mpu KOMHATHOH TeMriepatype B atMocdepe
azora. [TonyuenHyro cMmech nepemeniusaiy B TeueHue eme S 4 npu 80 rpagycos C. [lonyuennyro
cMech (UIBTPOBANIH, (UIBTPOBAJBHBIA Ocagok mnpombiBanu 1-PrOH (2x100 mut). ®umbTpar
KOHIIEHTPUPOBAJIN B YCJIOBUSIX MOHIKEHHOTO AaBJICHUs C mostyueHuem 3ti-2-[[3-(4-[[(2S,3R)-
3-rUapPOKCUTTHPPOTUINH-2 -1 |[METOKCH | [IUKJIOTeKCWIT ) TUpUAnH-2-wi|okcu |anierata (4,2 T,

80,3%) B Bune TBepaoro semectsa. KXMC (MDP): m/z [M+H]" =379,3; 'H SIMP (400 MI'w,
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DMSO0-d6) § 7,87 - 8,00 (m, 1H), 7,58 (ddd, J = 9,7, 7,4, 1,9 T, 1H), 6,97 (dt, T = 7.3, 5,1 T'wy,
1H), 4,93 (s, 2H), 4,67 (s, 1H), 4,11 (g, J = 7,1 Ty, 2H), 3,88 - 3,92 (m, 1H), 3,58 (s, 1H), 3,32 -
3,42 (m, 2H), 3,26 (d, J = 9,0 T'u, 1H), 2,74 - 3,00 (m, 4H), 2,04 -2,18 (m, 1H), 1,96 (d, J = 13,2
'y, 1H), 1,76 - 1,91 (m, 2H), 1,69 (t, J = 11,6 T'y, 1H), 1,44 — 1,63 (m, 4H), 1,26 (d, J = 13,2 T'wy,
1H), 1,17 (t, J = 7,1 T'w, 3H).

o,,ﬁ3

O

K mnepememuBaemomy pactBopy 3Tui-2-[[3-(4-[[(2S,3R)-3-ruapokcunupponuiny-2-
WJT|METOKCH | IUKJIOTeKC T ) upuanH-2-wi Jokcu]anetata (7,50 r, 1,0 skBuB., 19,8 Mmonb) u
MgSO4 (2,39 1, 1,0 s3xBuB., 0,020 MMmonb) B muxyopmetade (500 mir) moOaBinsiin OeH3abIerH T
(3,15 r, 1,5 skBuB., 0,030 mmonb) u Tpuanerokcudboprunpun Hatpus (8,40 r, 2,0 skBus., 0,040
MMOJIb) TIPU KOMHATHOH Temrepartype B atmocdepe azora. [TonyueHHyr0 cMech nepeMernnBaii B
TeUeHHUe elle 8 4 mpu KOMHATHOW TeMmnepaTrype. HeouneHHbI NpOAYKT OYMINAIA METOIOM
npen. xupampHOH BOXX ¢ mnomyuennmem atmi-2-((3-((1R,4s)-4-(((2S,3R)-1-6en3mn-3-
TUAPOKCUITUP POJIUANH-2 -1 )METOKCH ) IUKIIOT€KCHIT ) TUpUAUH-2-un)okcu arerara (3,0 r, 32,3%)
B Bume TBepaoro BemecTsa. JKXMC (MDP): m/z [M+H]™ = 469,5; 'H SIMP (400 MI,
Xnopodopm-d) 6 7,94 (dd, J =49, 1,8 I'y, 1H), 7,45 (dd, J = 7,3, 2,0 I'u, 1H), 7,30 - 7,40 (m, 4H),
7,29 (d,J=1,8T1, 1H), 6,86 (dd, J =73, 5,0 ', 1H), 4,94 (s, 2H), 4,23 (q, J = 7,1 'y, 2H), 4,05
(d, J=13,0T'y, 1H), 3,72 - 3,84 (m, 2H), 3,65 (dt, J = 11,6, 4,2 ', 2H), 3,45 (t, J =8,4 I'y, 1H),
2,92 -2,97 (m, 2H), 2,77 (d, ] =4,9T'y, 1H), 2,62 (q, J = 8,8 'y, 1H), 1,98 - 2,12 (m, 2H), 1,84 -
1,94 (m, 2H), 1,74 (ddd, J = 10,4, 9,9, 3,1 'y, 4H), 1,53 — 1,66 (m, 2H), 1,27 (t,J = 7,1 'y, 3H).

“6

K nepeMeLInBaeMOMY pacTBopy stin-2-[[3-(4-[[(2S,3R)-1-6en3mn-3-

Na

OEt

TUAPOKCUITUP POJIUANH-2 -1 [METOKCH | LIUKIIOT€KCHIT)TUpHauH-2-1i |okcH Janerata (620,0 mr, 1,0
9kBUB., 1,32 MMoib) U Tper-OyTiin-N-metancynbponunkapdamara (516,6 mr, 2,0 3kBuB., 2,65
mmone) B THF (50,0 wm) poGasmsiim PPh; (694,1 wmr, 2,0 skBuB, 2,65 MMOmb) H
aumsonponmazoankapookcmnar (535,1 mr, 2,0 skBuB., 2,65 MMoJb) mopuusiMu ipu 0 rpaaycos

C B atmocdepe azora B TedeHue | 4. [lonyueHHyI cMech nmepeMelInuBaiyd B T€YEHUE S5 4 mpu
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KoMHaTHOH Temneparype. IlomyueHHyro cmech skcrparupoBanu EtOAc (2 x 100 mo).
OOpenuHeHHbIE OpraHuveckue ciou cyurmnu Haj Oe3BonHbIM NaxSQs. Ilocne ¢unsrpoBanus
(GuUIbTpaT KOHLEHTPUPOBAIM B YCIOBUAX MOHWKEHHOTO AaBieHus. OCTaTOK OYUIIAIH METOAOM
nper. TCX c NOJIy4YEeHUEM atun-2-([3-[(1s,4s)-4-[[(2R,3S)-1-6en3un-3-[N-(Tper-
OyTOKCHKapOOHMIT)METAHCY Ib( OHAMUAO | TP POTUANH-2-HJT | METOKCH |IMKJIOTE KCHIT |TUP UTMH-2-
wi]okcu)anerara (420,0 mr, 49,2%) B Bume TBepaoro Bemectsa. JKXMC (UDP): m/z [M+H]™ =
646,25; 'H IMP (400 MI', Xnopodpopm-d) & 7,94 (dd, J =5,0, 1,8 Ty, 1H), 7,44 (dd, J =75, 1,8
I'u, 1H), 7,30 - 7,39 (m, 4H), 7,27 (d,J = 7,1 T'u, 1H), 6,87 (dd, J = 7,4, 5,0 'y, 1H), 4,93 (s, 3H),
4,09 - 4,30 (m, 3H), 3,71 (q, J =8,7 ', 1H), 3,58 (dd, J =9,9, 5,2 T'u, 1H), 3,47 (d, J = 13,1 I'y,
1H), 3,36 (s, 3H), 2,99 (t, J = 8,3 I',2H), 2,80 - 2,90 (m, 1H), 2,52 - 2,66 (m, 1H), 2,15 (d, J =
11,9 'y, 3H), 2,00 (d, J = 12,5 'y, 3H), 1,28 (d, J = 6,9 ', 3H).

OEt

K pacTBopy atun-2-([3-[(1s,4s)-4-[[(2R,3S)-1-6en3mun-3-[ N-(Tpert-

N~

OyTokcuKapOOHWIT)METAHCY Tb()OHAMUIO | TUPPOTUANH-2-HJT [METOKCH [ IUKJIOTE€KCHJI | TUP UTHH-2-
wi|okcu)anerara) (360,8 mr, 1,0 sxBus., 0,650 mmoib) B 1-PrOH (20,0 mn) nobasmsuiu PA(OH),/C
(18,3 mr, 0,2 skBuB., 0,130 Mmonb) B atMocdepe azora. CMech rMAPUPOBAIN NP KOMHATHOMN
TemrepaType B TeueHue 24 4 B atMocdepe BOIOpPOAA C MOMOLIBIO OajiIoHa C BOIOPOIOM,
(bunbTpoBaNM Yepe3 CJOW LeIuTa M KOHLEHTPUPOBAJIU B YCJOBUSX MOHMIKEHHOTO MABJICHMSL
[TonyuyeHnyro cMmech GuIbTpoBaiu, (GUIBTPOBAIBHBIN ocanok npombiBaiu 1-PrOH (2x 20 mu).
OubTpaT KOHIEHTPUPOBAJIH B YCIOBHUSX MOHMKEHHOTO HAaBJIEHHs C MOJydeHreM 3Tui-2-([3-
[(1s,45)-4-[[(2R,3S)-3-[N-(TpeT-OyTOKCHKAPOOHMIT )METAHC YT OHAMHUIO [TUPPOSTUIUH-2 -

WJI|METOKCH | IUKJIOTeKC Y |mupuarH-2-wi Jokcu)anetata (200,0 mr, 55,3%) B Bume TBepaoro

Bemectsa. JKXMC (MOP): m/z [M+H]" = 556,5.

“é

K NepeMeIINBAEMOMY pacTBoOpy stun-2-([3-[(1s,4s)-4-[[(2R,3S)-3-[N-(Tpet-

N

O

OyTokcuKapOOHWIT)METaHCY Ib()OHAMUIO | TUPPOTUANH-2-HJT |METOKCH [ IUKJIOTE€KCUJI | TUP UTHH-2-
wi|okcu)anerara (200,0 mr, 1,0 sxBus., 0,360 mmons) B 1-PrOH (5,0 M) nobdasnsmm LiOH (10,3

mr, 1,2 sxBuB., 0,432 MMOJb) P KOMHATHOH TemrepaType B armocdepe azora. [lomyueHHyro
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CMeCh TiepEMEINBAIU B TeUeHHe 2 U MPU KOMHATHO!N Temrepatype. OCTaTOK OYHUINaId METOAOM
obpateHHo-(ha3oBol G m-xpomarorpadun ¢ monyuernem ([3-[(1s,4s)-4-[[(2R,3S)-3-[N-(Tper-
OyTokcuKapOOHWIT)METaHCY Ib()OHAMUIO | TUPPOTUANH-2-FJT |METOKCH | IUKJIOTE€KCUJI | TUP UAHH-2-
wi|okcu)ykeycHo kuciotsl (100,0 mr, 52,7%) B Bune tBepaoro Bemectsa. JKXMC (MDP): m/z
[M+H]* = 528,5; '"H SIMP (400 MI'u, DMSO-d6) § 7,89 (dd, J = 4,9, 1,8 'y, 1H), 7,49 (dd, J =
7,4, 1,9 I'n, 1H), 6,86 (dd, J = 7,3, 5,0 'y, 2H), 3,86 - 3,93 (m, 1H), 3,67 - 3,75 (m, 3H), 3,60 (d,
J=9,7T'u, 2H), 3,18 (s, 3H), 2,98 (s, 3H), 2,77 (t, J = 12,1 'y, 1H), 1,80 - 2,20 (m, 6H), 1,41 (s,
9H), 1,27 (q, J = 11,1, 10,5 T'y, 2H).

Ms
Boc—N

Oyl

K NepeMelIiBaeMOMy pacTBopy ([3-[(1s,4s)-4-[[(2R,3S)-3-[N-(TpeT-
OyTokcHKapOOHIIT)METAHCY Tb()OHAMUIO | TUP PO ANH-2-HJT |METOKCH [ IUKJIOTEKCHJI | TUP UTHH-2-
wi|okcH)ykeycHou Kuciotel (50,0 mr, 1,0 sxBuB., 0,095 mmons) u HATU (72,1 wmr, 2,0 5kBUB.,
0,190 mmoub) B ateroruTpuiie (10,0 M) 1o6aBIsLIIN TUU30NPONIIISTIIIAMIH (24,5 Mr, 2,0 5KBUB.,
190 Mmonp) mpuU KOMHATHOM Temmepatype B artMmocdepe asora. IlomyueHHyHO CcMech
nepeMelnBail B TedyeHWe 2 4 nOpu KOMHATHOW Temneparype. IlomydyeHHyro cmech
KOHLEHTPUPOBAJIM B YCJIOBUSIX TOHIDKEHHOrO JjaBjieHus. OCTaTOK OYMINAIH METOIOM
oOpareHHO-(a30BoM b mu-xpomarorpaduu Cc NOJTy4eHUEM TpeT-
oyrun(meruncynspouun)((2'S,2*S,5°R, 5°S)-6-0kco-3,8-nuokca-1(3,2)-mupuaun-5(2, 1)-
mupponuaun-2(1,4)-uuknorekcaniuknookradan-5°-un)kapbamara (20,0 mr, 41,4%) B Buzme

tBepaoro semectsa. JKXMC (MUIP): m/z [M+H]" = 510,5.

O (Coenunenue 18)

K nepememuBaeMoMy pacTBopy Tper-OyTun(Meruncyibhonun)((2'S,24S,5’R,5°S)-6-
okco-3,8-nuokca-1(3,2)-mupunun-5(2,1)-nupponunun-2(1,4)-1uKkaoreKCaHIUKI0OKTadaH-5°-
un)kapOamara (3,40 mr, 1,0 a3xBuB., 0,007 mmonb) B auxiopmetane (1,0 ) nobasnsimu TFA (0,10
MJI) TIOpUMSIMH TIpH KOMHATHOH TeMmmepatype B atmocgepe asora. llomydenHyro cmech

nepeMelInBail B TedyeHue euie 1 4 npu koMmHaTHOW Temmneparype. [lonmydyeHHyro cmech
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KOHLIeHTpupoBaiau B BakyyMe. CMech HelTpanusosbiBanu 10 pH 7 71 NH3; B MeOH. Octatok
OUHINAI  METOAOM  oO0pameHHO-(a3oBoil  (udm-xpomarorpadpun ¢ moiydeHueM  N-
((2'S,2%S,5%R,53S)-6-0kco-3,8-nuokca-1(3,2)-mupuaun-5(2, 1 )-mupponunun-2(1,4)-
LMKJIOreKCaHIMKI00KTahaH-5-un)merancyibponamuna (2,1 mr, 76,1%) B Buae TBEPAOrO
semectsa. JKXMC (MDP): m/z [M+H]" = 410,3; 'H SIMP (400 MI'u, Metanon-ds) & 8,00 (dd, J
=5,0,1,9Ty, 1H), 7,53 (dd, J =7,2, 1,9 ', 1H), 6,95 (dd, J = 7,2, 5,0 'y, 1H), 5,01 (d, J =10,8
I'u, 1H), 4,66 (d, J =10,8 'y, 1H), 4,38 (dd, J=7.8, 3,4 I'u, 1H), 4,06 - 4,27 (m, 3H), 3,82 (d,J =
42 Tu, 1H), 3,74 (td, ] = 9,9, 7,9 T'y, 1H), 3,52 (d, J = 9,2 T'y, 1H), 3,05 (s, 3H), 2,58 - 2,71 (m,
2H), 2,37 - 2,50 (m, 1H), 2,31 (ddt, J = 11,6, 7,8, 2,0 ', 1H), 2,09 - 2,21 (m, 2H), 1,91 (d, J =
13,2 'y, 1H), 1,44 - 1,60 (m, 2H), 1,38 (td, J = 14,5, 3,5 'y, 1H), 1,24 - 1,29 (m, 1H).

ITpumep 1.17

F
FQ"/,O
OB ‘7,
n 'O/\CI

B kpyrimomonnyro kon0y emkocteio 100 mn goGaBisumm  4-[2-(6eH3miiokcu)-3,5-
mudropdenun|imknorekcan-1-on (5,0 r, 1,0 axBuB., 15,7 mmons) u napadpopmansaerun (0,71 r,
0,5 sxBuB., 7,85 mmons) B TMSCI (15,0 M) nmpu komHaTHOH Temnepatype. [lonydeHHyo cmech
nepeMeIInBali B TEYEeHNEe HOYH NP KOMHATHOH TemnepaTtype B atMocdepe azora. [TonydeHHyo
CMEeCh KOHIIEHTPUPOBAJIM B YCJIOBUSAX MOHM)KEHHOTO AABJIEHUS C OJTydeHneM 2-(0eH3mIoken)-1-

[4-(xmopmeTokcH ) mKIorekcu|-3, S-nudropdbenzona (5,5 r, 95,5%) B Bune macina.

0 OEt

K nepememmBaemomy pactBopy 1-Tper-0yTuii-3-3Tui-4-okconupponuans-1,3-aukapOokcunara
(6,90 r, 1,0 sxBuB., 7,66 mmons) u DMPU (11,8 r, 3,3 skxBuB., 18,4 mmons) B THF (140 mun)
nobasmsmn LDA (32,0 mu, 2,2 5kBuB., 47,2 MMOJIb) KalejlbHO B TEUEHHE 5 MHHYT IpH -78
rpaaycoB C B armocdepe a3ora. [TonydeHHYIO CMeCh NepeMenTuBajn B TeueHue eme 1,5 1 npu 78
rpaaycoB C. PactBopsimu 2-(6eH3unokcH)- 1 -[4-(XopMeToKcH )IuKIorekcu|-3,5-aud ropobe 3o
(9,84 1, 1,0 skBuB., 3,762 mmonp) B THF (20 M) u pactBop ¢punsrpoBanu. K ykazaHHOH Bblle

cMecHu 100aBIsN QUIBTPAT KalelnbHO B TeueHne 8 MuHyT npu -78 rpaaycos C. MiTorosyro cmech
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nepemMeminBaiu B TedeHue eme 30 MuHyT npu -78 rpaaycoB C, 3aTeM MOJYYEHHYIO CMECh
NepeMEIINBaIl B TEUYEHUE elle 3 4 Npu KOMHATHOW Temmneparype. llonydeHHyro cmech
paz0aBmsuin Bonmoit (250 mun). Ilonmydennyiro cmech skcrparupoBanu EtOAc (3 x 200 mm).
OObenuHeHHBIE OPraHUYECKHE CJION ITPOMBIBAJIA HACBIIIIEHHBIM COJIEBBIM pacTBOpoM (1x250 mu),
cymmy Hax 6e3BoaabiM NaxSOs. [Tocne punbTpoBanus GUiIbTpaT KOHIEHTPUPOBAIH B YCIOBUSIX
NOHW)KEHHOro  aapieHus. OCTaTOK  OuMINANM  METOAOM  OOpaineHHO-(a30BOM  (JdILI-
xpomaTorpaduu c MOJTyYeHUEM 1-tper-Oytun-3-atun-5-[([4-[2-(6en3unokcu)-3,5-
mudropdenun |imKIorekcut | OKCH )MeTHI |-4-okconupponuaus-1,3-nukapbokcunara (10,2,
63,5%) B Bune macna. JKXMC (UDP): m/z [M-100]" = 488,40; 'H SIMP (400 MI'n, Xnopodopm-
d) 67,31 - 7,48 (m, SH), 6,65 - 6,75 (m, J = 2H), 5,01 (d, J = 5,5 T'u, 2H), 4,27 (dtd, J = 9,6, 7,1,
6,3,3,7T'u, 2H), 4,13 (d, J = 13,0 I'u, 1H), 4,04 (d, J = 13,9 'y, 1H), 3,86 - 3,98 (m, 1H), 3,80 (t,
J=103 Ty, 1H), 3,64 - 3,76 (m, 1H), 3,60 - 3,65 (m, 1H), 3,50 - 3,55 (m, 1H), 2,87 (s, 1H), 1,89
- 1,91 (m, 2H), 1,57 - 1,78 (m, 2H), 1,49 (d, J =8,2T'u, 9H), 1,40 (d, J = 10,3 'y, 1H), 1,32 (dt, J
=10,2, 7,1 T'y, 6H).

O

PactBop 1-tper-OyTun-3-3tun-5-[([4-[2-(Gen3unokcn)-3,5-
auTopdeHmI |UUKIOreKCHIT |OKCH )MeTHII | -4-oKkconupponuans- 1, 3-nukapbokcmnara (2,00 r, 1,0
5KBUB., 3,40 mmonb) B DMSO (20,0 mi1) u H2O (2,0 M) nepemernnBanu B Tedenue 3 4 npu 125
rpanycoB C B armocdepe azora. Peakimto racuiau Bomoit (10 mur). IlonmydeHHyrO CMech
skctparuposai EtOAc (3 x 20 min), GuiabTpaT KOHUEHTPUPOBAIU B YCJIOBUSAX MOHUKEHHOTO
nasnenus. OcCTaTok ouMIamu MeroaoM oOpameHHO-(Ga30Boi  ¢udm-xpomarorpadpuu ¢
MOJyYeHUEM Tper-OyTi-3-okco-2-([[(1s,4s)-4-[2-(6en3unokcn)-3,5-
mudropdenun |imKIIorekcuT | OKCH [ MeTrIT ) upponuanH- 1 -kapookcunara (1,40 r, 80,0%) B Buze
macna. JKXMC (UDP): m/z [M-100]" = 416,3; 'H AMP (400 MI'u, Xnopopopm-d) § 7,38 (q, J =
7,7,7,0 'y, SH), 6,72 (ddd, J=11,1, 8,2, 2,9 'y, 1H), 6,60 - 6,68 (m, 1H), 5,01 (s, 2H), 3,84 —
4,15 (m, 3H), 3,71 - 3,76 (m, 2H), 3,51 (s, 1H), 2,79 - 2,94 (m, 1H), 2,53 - 2,60 (m, 2H),

1,90 - 1,96 (m, 2H), 1,11 - 1,41 (m, 6H).
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7@@%

K  nmepememmBaemomy  pactBopy — Tper-OyTii-2-((((1s,4s)-4-(2-(6enzunokcu)-3,5-
G TopdeHmT) IMKIIOreKCHIT )OKCH )METHII )-3 -OKCOUppouauH- 1 -kapbokcunara (2,50 r, 1,0
5kBUB., 4,8 Mmmonb) U MgSO4 (1,8 1, 3,0 skBuB., 15 MMonb) B auxyopmerane (50 mu) 3arem
nobaensim  TpuauetokcuOopruapun Hatpus (2,6 1, 2,5 »skBuB, 12 wmmomp) u  (4-
merokcudenmn)meranamut (2,60 T, 2,5 sxBuB., 12 Mmmons) npu 25 rpagycos C. IlonydenHyro
CMech MepeMeInnBain B TeueHne 2 4 npu 25 rpanyco C. ITonyueHHyIO cMech (QHIBTPOBAIH,
(UIBbTPOBANBHBIA OCAOK MPOMBIBAIHN AuXjopMeTaH (50 mur). PuibTpar NPOMBIBAIN BOIOH U
HACBII[EHHBIM COJIEBBIM PACTBOPOM 3aT€M KOHLEHTPUPOBAJIN B VCIOBHIX IOHWKEHHOTO
nasyeHust. HeounieHHbI MPOAYKT UCIIONB30BAIN HA CIIEAYIOIIEH CTa il HEMOCPEICTBEHHO 0e3
nanpHelmedt ounctku. K mepememuBaemomy pactBopy TpeT-0yTu-(2R,3S)-2-((((15,45)-4-(2-
(Oensmnokcn)-3,5-aud ropdheHmN )IUKIOreKCnI )OKCH)MeTHI )-3 -((4-
METOKCHOEH3HJT)aMHHO TP pouauH- 1 -kapobokcumara (3,0 r, 1,0 skBuB., 5,0 MMonb)
tpusTinamuH (0,91 r, 2,0 sxBuB., 9,00 Mmonb) B nuxynopmerane (50 mi) nodasisuiu BocO (1,31
r, 1,0 sxBuB., 6,00 Mmmounb) nipu 25 rpangycos C. [TonyueHHYI0 CMeCh EPEMEIINBAJIH B TEUEHHE 2
4 npu 25 rpanycos C u koHIeHTpuposaiu. HeounineHHOe BeLeCTBO MPOAYKT OUUIIAIN METOAOM
xpomarorpaduu Ha KOJIOHKE C CUIIMKaresieM ¢ nonydeHueM tpet-0ytu-(2R,3S)-2-((((1s,4S)-4-(2-
(Gensmnokcu)-3,5-nudropdheHun ) uKIorekcua)okcu)MeTiN )-3-((TpeT-OyTokcukapOoHT )(4-
METOKCUOEH3UJT)aMUHO )TUPpouanH- | -kapOokcunara (1,92 r, 55,3 %) B Buge macna. XKXMC

(MUDP): m/z [M+H]+ = 637,60.

O

K cMecu Tper-OyTun-2-[([4-[2-(6en3unokcn)-3,5-
mudropdenunn | imknorekcu| okcu)MeTw |-3-[(Tper-OyTokcukapOormn )| (4-
MeTokcudeHwT)MeTI |aMuHO |mupposuanH- 1 -kapookcunata (1,40 r, 1,0 skBuB., 1,90 mmorb) B
stanoJe (30 mur) nodasinsimu Pd/C (101,1 mr, 0,5 sxBuB.,0,950 MMOITB) U IEpeMELTNBAIH B TEYCHUE
2 4 mpu KOMHATHOM Temnepatype B atMocdepe Bopopoaa. IlonydyenHyo cMmech QUIBTPOBAIH,

(GuUIbTPOBaNBbHBIA OCANAOK MPOMbIBANU 3TaHONIOM (3x20 wmi). PuibTpar KOHLEHTPUPOBAIU B
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YCIOBHSAX TOHIKEHHOro naBieHus. OCTaTOK OYMINAIN METOAOM oOOparieHHO-(a30BoN (smI-
xpomaTorpadun c MOJIy4YeHUEM TpeT-0yTui-3-[(Tper-OyTokcukapooHmi)[ (4-
merokcudennn)merun|amuno|-2-([[4-(3,5-nu¢rop-2-

TUIPOKCH(EHIIT ) [IUKJIOTeKCIIT |OKCH |METUIT ) TUP poTuanH- | -kapbokcunata (1,37 r, 84,1%) B Buzge
tBepaoro Bemectsa. JKXMC (UDP): m/z [M+H]+ = 647,5; 1H AMP (400 MI'u, DMSO-d6) &
9,21 -9,37 (m, 1H), 7,08 (dd, J = 8,3, 5,5 I';, 2H), 7,00 (t, J = 9,5 'y, 1H),

6,83 - 6,92 (m, 2H), 6,66 (d, J =9,7 I'u, 1H), 4,76 (s, 1H), 4,43 (s, 2H), 3,93(s, 1H), 3,81
(d,J=9,8Tu, 1H), 3,72 (s, 3H), 3,67 (t, J=7,3 T'u, 1H), 3,58 (s, 1H), 3,31 (s, 1H),

3,16 - 3,22 (m, 1H), 2,98 (s, 1H), 2,22 (d, J = 11,4 I'u, 1H), 1,82 - 2,05 (m, 2H), 1,26 - 1,78 (m,
25H).

Boc
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PactBop  Tper-OyTmin-3-[(Tper-OyTokcukapOonmn)[(4-meTokcudeHmn)MeTni|aMuHo|-2-
([[4-(3,5-nudTop-2-ruapoKCu( e HILT )IUKIOTEKC U |OKCH |METHT )TUP POJTUANH- | -kapOokcuaTa
(900,0 mr, 1,0 sxBuB., 1,39 mmons) u DBU (529,6 wmr, 2,5 skBus., 3,48 mmoins) B DMF (10 mn)
nepememnBany B TeueHue 15 munyt npu 70 rpanycos C. K ykazaHHOI Bbllle cMecH 100aBIIsLIN
5THI-2-0pom-2,2-mudropanerar (706,1 mr, 2,5 3xBuUB., 3,48 MMOJIb) KareJbHO B TeYeHUE 1 MUHYT
npu 70 rpanycos C. I[TonyueHHyIo cMech nepemerinBaiu B TeueHue euie 6 4 npu 70 rpagycos C
¥ KOHLEHTpHpoBaiu. OCTATOK OYMINAIA METOAOM 00paieHHO-()a30Bok (undii-xpomarorpaduu ¢
noJiy4eHueM Tper-0yTui-3-[(TpeT-OyTokcukapoonmn)[(4- merokcudenun)meTi |amunao|-2-[([4-
[2-(2-3TOKCH-1, - TOP-2-0OKCOITOKCH)-3,5-

i ropdeHm | IMKIIOreKCHIT | OKCH )METHI |TupposuanH- 1 -kapOokcunara (900,0 mr, 84,1%) B
BUjIe oy TBepAoro semecTsa. JKXMC (UDP): m/z [M+H]+=769,7; 'H IMP (400 MI';, DMSO-
d6) 67,38 (d, J=8,5Tu, 1H), 7,10 (dd, J = 8,4, 4,7 I'u, 2H), 6,75 - 6,99 (m, 3H), 4,43 (q,J = 7,1
I'u, 4H), 3,95 (s, 1H), 3,81 (s, 1H), 3,72 (s, 3H), 3,60 (s, 1H),3,21 - 3,28 (m, 2H), 2,95
(t,J=12,1Ty, 1H), 2,23 (q,J=11,7T', 1H), 1,94 - 1,98 (m, 2H), 1,25 - 1,77 (m, 28H).
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K NepeMeLInBaeMOMY pacTBopy Tper-OyTri-3-[ (Tper-OyrokcukapOonum)[(4-
metokcudernn)mern |amuHo|-2-[([4-[2-(2-3Tokcu-1, 1 -qudrop-2-okcosTokcn)-3,5-
i ropdeHnn |IMKIOreKCHIT | OKCH )METHII [T pposuanH- 1 -kap6okeunara (900,0 mr, 1,0 skBuB.,
1,17 mmonb) B nuxnopmerane (15 m) nobasmsinu TFA (3,00 mn, 34,5 skBus., 40,4 MMoub)
KamneJbHO NPU KOMHATHON Temrepartype. [TonyueHHyto cmech nepeMeInnBaiy B TeueHue | 4 npu
KOMHATHON Temmnepatype. HeouuieHHbII NPOAYKT MCHOJB30BAIM Ha CIEAYIOIIeN CcTaauu
HEMOCPEACTBEHHO 0e3 TajibHeHIIel OYUCTKU. 3aTeM K MepeMeLINBaeMOMY pacTBOpy Tui-2-(2,4-
mudrop-6-[4-[(3-[[(4-MeTOKCH( EHIIT)METHIT |aMIHO |TUP PO IUH-2-
WI)MeTOKCH |uukiorekc | penokcn)-2,2-nudropanerara (650,0 mr, 1,0 sxBuB., 1,14 MMoIp) B 1-
PrOH (15 min) u Bome (3 mu) pobasmsmu LiIOH'H>0 (239,9 wr, 5,0 3xBuB., 5,72 MMONb) npu
KOMHATHOH Temmeparype. [loaydeHHy0 cMech nepeMeIinBaii B TeUeHHEe HOYM NPU KOMHATHON
temneparype. Cmech Herrpanuzossiaiu 10 pH 7 HCI (5,7 M, 1M) u cymmnn. OCTaToK O4UInaim
MeToZoM oOpateHHO-(ha30Bol (udni-xpomarorpaduu ¢ nonydenuem 2,4-nudrop-6-[4-[(3-[[(4-
METOKCHU(EHIIT)METHII |aMHHO | TP POSTUINH-2-
WI)METOKCH |uukiorekc | penokcunudropykcycHoit  kucnotel (300,0 mr, 48,6%) B BHIE
tBepaoro semectsa. JKXMC (UDP): m/z [M+H]+ = 541,4; 'H SIMP (400 MI";, DMSO-d6) & 7,20
- 7,26 (m, 2H), 7,14 (ddd, J = 11,2, 8,7, 3,0 'y, 1H), 6,80 - 6,83 (m, 3H), 3,56 - 3,64 (m, 2H), 3,54
(dd, J=9,5, 4,8 I'u, 1H), 3,43 (dd, J =9,5, 6,0 I'y, 2H), 3,17 (h, J = 6,1 I'y, 2H), 3,01 (ddd, J =
10,2, 8,4, 5,1 I', 1H), 2,77 (dt, J = 10,1, 7,8 'y, 1H), 1,80 - 2,00 (m, 3H), 1,52 - 1,71 (m, 3H),
1,42 (d,J = 11,2 'y, 4H).

PMBHN
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Cwmech pactBopa 2,4-nudrop-6-[4-[(3-[[(4-meTokcudeH T )METHI |aMIHO | TP POJTU AMH-2-
WT)METOKCH |uKiorekcw |peHokcunupropykcycHor kuciotel (100,0 mr, 1,0 skxeus., 0,185
MMOnb) U aumzonpornmamuaa (47,8 mr, 2,0 sxBuB., 0,370 MMonb) B auxjopmeraHe (5 wmui)
nepeMeIInBaiy Npyu KOMHAaTHOU Temneparype B TedeHue 30 munyT. K yka3aHHOH Bbllle CMeCH
nobasnsim pactsop HATU (105,5 wr, 1,5 skBus., 0,277 MMOJIb) B alleTOHUTPHIIE (5 MIT) KareJabHO
Py KOMHATHOW Temrmiepatype. lIoaydeHHyl0 cMech mepeMelIMBaid B TEUYEHUE elle 3 4 IpHu
KOMHATHOH TeMIlepaType U KOHLEHTPHUPOBAIH B YCIOBUSAX MOHIKEHHOTO naByieHHs. OcCTaTok
OUHINAIN  METOAOM  oOpamieHHO-(pa30Bol  ¢umduI-xpoMarorpaguu ¢ TOJIyYSHHEM
(2'S,2%S,57R,5%S)-1°,1° 7,7-reTpadTop-5°-((4-mMeTokcubensun))amuno)-3,8-nuokca-5(2,1)-

nupposuans-1(1,2)-6en30m1-2(1,4)-1mknorekcanukiookradan-6-ona (38,0 mr, 39,3%) B Buze
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macna. JKXMC (UDP): m/z [M+H]+ = 523,4; 'H SIMP (400 MI'u, Xnopodopm-d) & 7,31 (d,
J=8,5I', 2H), 6,87 - 6,94 (m, 2H), 6,82 (ddd, J=10,7, 8,0, 3,1I'y, 1H), 6,70 (dt, J=9,2, 2,3T'y, 1H),
4,47 (d, J=6,8T'ny, 1H), 4,26 (t, J=9,5T'y, 1H), 4,19 (dd, J=9,5, 3,81y, 1H), 3,84 (d, J=1,9T"11, 4H),
3,78 (d, J=4,4T'y, 2H), 3,60 - 3,65 (m, 1H), 3,45 - 3,50 (m, 2H), 2,49 - 2,63 (m, 1H), 2,31 - 2,43
(m, 1H), 2,30 (s, 1H), 2,15 - 2,20 (m, 3H), 1,72 - 1,77 (m, 2H), 1,25 - 1,30 (m, 7H), 0,90 (t,

J=6 4T, 1H).
“\O\/Zj

O
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Cwmech pactopa (2'S,2%S5%R,5%S)-1°,1° 7,7-rerpadrop-5°-((4-MeToKCHOEH3UT)aMUHO)-
3,8-mmokca-5(2,1)-mupponuauns-1(1,2)-6enzon-2(1,4)-uuknorekcanuukiookradan-6-osa (10,0
mr, 1,0 skeuB., 0,019 mmons) u Pd/C (50,0 mr, 25 s3xBuB., 0,470 mmoins), HCOONH4 (75,0 wmr, 62
skBuB., 1,19 mmoinb) u 1-PrOH (3,0 mu) mpu komMHaTHOU Temrepatype. [lonydeHHYO cMech
nepememBaiu B TedeHue 3 4 npu 80 rpapycoB C B armocdepe azora. IlonmydyenHyro cmech
¢$unbTpoBaNH, GUIBTPAT KOHIEHTPUPOBAJIN B YCIOBUX IMOHIKEHHOTO NABJICHUS C MOJNYyYEHUEM
(2'S,2%S,57R,5°S)-5%-amuno0-13,15,7,7-terpadrop-3,8-n11okca-5(2, 1 )-mupponunun-1(1,2)-
oenzon-2(1,4)-uuknorekcanukiiookradan-6-ona (6,5 mr, 84,4%) B Bune macnia. XJKXMC (UDP):
m/z [M+HJ+ = 403,2.

MsHN

o)
W N
FF (Coennnenue 54)

K  pacteopy  (2'S,2*S 5°R,5°S)-5%-amuno-13,15,7, 7-rerpadrop-3,8-muokca-5(2,1)-
nupposuans-1(1,2)-6en3051-2(1,4)-1mknorekcanpkiookradan-6-ona (20,0 mr, 1,0 sksus., 0,050
MMOITb) B nuxsiopmetane (5,0 mur) nobasisum pactsop MsCl (113,9 mr, 20 skBus., 0,994 Mmob)
u guusonpommnTIiiaMud (160,6 mr, 25 skeuB., 1,243 MMOJb) KameabHO TPU KOMHATHOM
Temneparype B armocgepe azora. IlomyueHHYIO CMeCh MepeMelINBaId B TEUEHHE HOYM IPH
KOMHATHOH TeMIepatype M CMeCh KOHIEHTPHPOBAIM B YCJIOBHSX IOHIKEHHOTO JaBJICHMUS.
Ocratok ounmanum MeTonoM obpaineHHO-(pa30BoH Quniu-xpoMaTorpadun ¢ noiaydeHuem N-
((2'S,2%S,5%R,5°S)-1°,1°,7, 7-Tetpadrop-6-okco-3,8-muokca-5(2, 1 )-nupponunun-1(1,2)-6enzon-
2(1,4)-unkorekcaniukaookradan-5°-un)merancyabponamuna (16,0 mr, 67,0%) B BHIE

teepnoro semecta. JKXMC (UDP): m/z [M+H]+ = 481,2; '"H IMP (400 MI'u, Meranon-d4) &
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7,02 (t,J=9,7Tw, 1H), 6,89 (d,J =8,9 Ty, 1H), 4,41 (s, 1H), 4,25(d, J = 7,4 Ty, 1H), 4,16 (d, T =
8,0 T, 1H), 3,68 - 3,82 (m, 2H), 3,57 (d, T = 9,3 T'u, 1H), 3,05 (s, 2H), 2,71 (s, 1H), 2,36 - 2,42
(m, 2H), 2,29 (s, 1H), 2,15 - 2,19 (m, 1H), 1,90 - 1,95 (m, 1H), 1,74 - 1,78 (m, 1H), 1,50 - 1,54
(m, 2H), 1,29 - 1,43 (m, 3H).

ITpumep 1.18
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K nepememmBaemomy pactBopy 2-Opom-4,6-mudropdenona (5,70 r, 1,0 sksus., 27,3
MMOJIb) U 3TUI-2-0poMm-2, 2-udropanerara (11,1 r, 2,0 skBus., 54,5 mmons) 8 DMF (120,0 mn)
nobasnsimn K2COs (7,54 1, 2,0 3xBUB., 54,5 MMOJIb) NOPLMSMH NIPYU KOMHAaTHOH TeMIepaType B
arMoc(epe aszora. IlonydeHHYHO cMech NepeMeIlnBajIM B TEYEHHE HOYH INPU KOMHATHOH
Temmiepatype B atmocepe asora. Cmech pasbasmsuin Bomoit (100 mur). IlomydeHHyro cMech
skcrparupoBam EtOAc (3 x 120 mu). OObenvHEeHHblE OpPTaHMYECKHUE CIIOM IPOMBIBAJIU
HACBIIEHHBIM COJIEBBIM pacTBOpoM (2 x 100 mur), cyummnu Hax Oe3BomHbiM NaxSOs. Ilocne
¢bunbTpoBaHus (QUIBTPAT KOHLEHTPHUPOBAJIU B YCJIOBUSAX IOHIKEHHOro naasieHus. OctaTok
OYHIIIAJIH METOJIOM KOJIOHOUHOMW XpoMaTorpaduu Ha CHIIMKarese ¢ nojxydeHueM STii-2-(2-0pom-
4,6-mudropdenokcn)-2,2-nudropanerara (4,56 r, 50,5%) B Bume macna. XKXMC (UDP): m/z
[M+H]+ = 331,0; 'H SIMP (400 MTI'u, Xnopodopm-d) & 7,20 - 7,24 (m, 1H), 6,93 - 6,96 (m, 1H),
447 (q,J=7,1Tn, 2H), 1,44 (t,J = 7,2 T'y, 3H).

E NHBoc
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K mnepememmuBaemomy pactBopy OeH3ui-3-[(Tper-OyTokcukapOoHmI)aMuHo|-2-([[4-
(4,4,5,5-rerpamerni-1,3,2-nuokcabopoiaH-2- 1) [IUKJIOTeKC-3-eH- 1 -
Wi |oKcH | MeTT )unepuanH- 1 -kapookcunara (2,00 r, 1,0 sxBus., 3,501 Mmmonsb), 3tun-2-(2-6pom-
4,6-mudropdenokcn)-2,2-qudpropanerara (1,50 r, 1,3 sksus., 4,53 mmons), Pd(dppf)Cl2 (0,26 T,
0,1 skBuB., 0,351 mmoinb) u NaCOs (0,74 1, 1,3 skBus., 7,01 mmonb) B 1,4-muokcane (40,0 m)

nobasnsimu H2O (4 mim) mpu koMHaTHON TemriepaType B armocdepe azora. IlonmyueHHyo cMech

nepememnBany B TeueHue 2 4 npu 80 rpaaycax C B armocdepe azora. Cmech pazOaBisiiu BOAOH
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(50 mn). ITonyuennyro cmech skctparuposanu EtOAc (3 x 60 mu). OObenHeHHbIE OpraHUYeCKHe
CJIOM TIPOMBIBAJI HACBIIIIEHHBIM COJIEBBIM pacTBopoM (100 mur), cymmnm Hag 6e3BogHbIM NaxSO4.
ITocne ¢unbTpoBaHus (UIBTPAT KOHLEHTPUPOBAJIM B YCIOBHSX TOHMXXEHHOTO IaBJICHUS.
OcTtarok ounImam MeTooM odpaieHHO-ha30Boi (i m-xpomMarorpaduu ¢ MoTyIeHueM OeH3UII-
3-[(Tper-OyTokcukapbonmn)amuno]-2-[([4-[2-(2-3ToKCcH-1,1-nudTOpP-2-0KCOITOKCH)-3,5-
mudropdenun |umknorekc-3-eH- 1 -un|okcu)merun Jnunepunaus- 1 -kapdokcunara (2,25 r, 92,4%) B
Buze TBepaoro Bemectsa. JKXMC (MOP): m/z [M+H]+ = 667.3.

NHBoc
O~ OH HN
K nepeMeTnBaEMOMY pacTBoOpy 2-[4-([1-[(Oen3unokcu)kapOonwm |-3-[(TpeT-

OyTOKCHKapOOHMIT)aMUHO |TUITEePUINH-2-1JI |METOKCH ) LIUKJIOTeKC- 1 -eH- 1 -mi]-4,6-
mdropdenokcumudropykcycHoi kuciotsl (1,60 r, 1,0 3xBuB., 2,40 mmons) B i-PrOH (300,0 mu)
nobasnsmm Pd/C (0,54 1, 2,1 skBuB., 5,04 MMOIIb) TP KOMHATHOH TeMIiepatype B arMocdepe
asota. [loayueHHYIO CMeCh MEepeMelIMBaId B TEYCHHE HOYM NMPH KOMHATHOH TemmepaTtype B
atmocdepe Bomopoma. Cmech ¢unptpoBasu u mpombBai 1-PrOH (3 x 60 mu). 3arem
NOJIYYEHHYIO0 CMECh KOHIIEHTPHPOBAJIHU B YCIOBUSAX MOHMKEHHOTrO NaBieHust. OCTaToK OYHIIag
MeTonoM oOpameHHo-(a3oBoi  Qudmi-xpomartorpadguu ¢ nonyueHuem  2-[4-([3-[(Tper-
OyTokcukapOOHMIT) aMMHO |TUNepUANH-2-1JI | METOKCH ) IUKJIOTeKC- 1 -eH- 1 -mi|-4,6-
mudropdenokcumudropykcycHoit kucnorel (750,0 mr, 58,7%) B BuUAe TBEPHOro BEIIECTBA.
XKXMC (UDP): m/z [M+H]+ = 533,2; 'H AMP (400 MI'u, Meranon-ds) & 6,96 - 6,99 (m, 1H),
6,87 - 6,90 (m, 1H), 5,79 (d, J = 10,5 I'u, 1H), 4,08 (s, 1H), 3,81 -3,88 (m, 1H), 3,74 (d, ] = 6,4
I'u, 1H), 3,55 - 3,71 (m, 1H), 3,03 - 3,07 (m, 1H), 2,67 - 2,71 (m, 1H), 2,36 - 2,42 (m, 2H), 2,18 -
2,34 (m, 1H), 1,94 - 2,10 (m, 2H), 1,77 - 1,93 (m, 4H), 1,48 (d,J = 2,4 T'y, 9H).

K nepememmBaemomy pacteopy 2-[4-([3-[(TpeT-OyTOoKCHMKapOOHMIT )aMUHO |TUTIEPUIUH-2-
W |MEeTOKCH )M KIIoreKce- 1 -eH- 1 -] -4,6-mudTopdpenokcunnpropykcycHoit kucnorsl (680,0 wr,

1,0 sxBuB., 1,28 mmonb) u CMPI (489,3 mr, 1,5 skBuB., 1,92 MMOJIb) B alleTOHUTpPHIIE TOOABIISLITU
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mumsonpormmnTIiiaMud  (330,1 mr, 2,0 skxBuB., 2,55 MMONb) KamelbHO NPU KOMHATHOU
Temnepatype B armocepe asora. [lomydeHHYIO cMech NepeMellMBald B TEUSHHWE HOYU TPHU
KOMHATHOM TemrepaTtype B armocdepe aszora. [lonydeHHy0 cMeCh KOHLEHTPUPOBAIHU B YCIOBHSIX
NMOHIKEHHOro  maBieHus. (OCTaTOK OYHMINANM MeToAaoM  oOpamieHHO-(asoBol (-
xpomatorpaguu ¢ momydenuem Tper-6ytun-((2*'R,5’R,5°S E)-1° 1°,7,7-rerpadTop-6-0kco-3,8-
nuokca-5(2,1)-nunepumun-1(1,2)-6enzon-2(1,4)-uknorekcanuuknookradan-2'-en-5°-
wi)kapbamara (208,0 mr, 31,7%) B Bune TBepaoro BemectBa. XJKXMC (MOP): m/z, [M-tBu+H]+
=459,

F
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K  pacteopy  Tper-Oytun-((2*R,5°R,5°S,E)-1°,1° 7, 7-rerpadrop-6-0kco-3,8-auokca-
5(2,1)-munepuaun-1(1,2)-6en3051-2(1,4)-uuk norekcanuuknookrapan-2'-en-5-un)kapbamara
(208,0 wr, 1,0 skBuB., 0,404 mmons) B EtOH (200 M) gobasmsum Pd/C (430,2 mr, 10 5kBuUB.,
4,043 mMoNb) TpU KOMHATHOH Temmeparype B armocdepe asora. IlomyueHHyr cmech
nepeMeIluBaii B TEYEHHEe HOYM MpPH KOMHATHOH TemmepaType B aTtMocdepe BOIOpOAA.
ITonyuennyro cMech GUIBTPOBAIH, (PUIBTPOBANBHBIN ocanok npomeiBamu EtOH (3 x 50 mu).
@unbTpaT KOHLEHTPUPOBAIH B YCIOBHSX MOHMKEHHOTO AaBieHus:. OCTaTOK OUUINAIA METOIOM
obpaieHHo-(ha3oBoii  (usm-xpomarorpaguu ¢ monydenuem Tper-OyTun-((2'S,2*S,57R,53S)-
13,15,7,7-tetpadrop-6-okco-3,8-muokca-5(2, 1)-manepunun-1(1,2)-6en3zon-2(1,4)-
LUKJIOreKcaHIuKI00kTahan-5-un)kapbamara (105,0 mr, 50,3%) B Bume TBEPAOro BEINECTBA.
KXMC (UDP): m/z [M-tBu+H]+ = 461; 'H SIMP (400 MI'w, Metanon-ds) § 7,00 - 7,05 (m, 1H),
6,88 (dt, 1 =9,3, 2,4 ', 1H), 5,23 - 5,28 (m, 1H), 4,07 - 4,12 (m, 1H), 3,87 - 3,93 (m, 1H), 3,82
(s, 1H), 3,73 (s, 1H), 3,38 - 3,52 (m, 2H), 2,65 - 2,80 (m, 1H), 2,46 - 2,40 (m, 1H), 2,17 - 2,28 (m,
1H), 1,93 (dd, 7 =9,5, 2,6 Ty, 1H), 1,76 - 1,89 (m, 3H), 1,60 - 1,74 (m, 3H), 1,45 - 1,50 (m, 11H),
1,29 - 1,44 (m, 4H).
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K nepememmusaeMoMy pacteopy Tper-Oytun-((2'S,2*S,5’R,5°S)-1°,1°,7, 7-retpadrop-6-
okco-3,8-auokca-5(2,1)-nmunepuaun-1(1,2)-6en30m-2( 1,4)-uuKI0reKCaHIMKI00KTadaH-5-
un)kapOamara (105,0 mr, 1,0 sxBuB., 0,203 mmonb) B nuxiopmerane (7,5 mi) nobasnsmn TFA
(1,50 M) npu komHaTHOM Temneparype. [lonyueHHyo cMech nepemMenBany B TedeHue 1 4 npu
KOMHATHON Temneparype. IlomydeHHyI0 cMeChb KOHLIEHTPUPOBAIU B YCJIOBHUSX MOHMKEHHOTO
naBneHusi. OCTaTOK OYMINAIM METOAOM oOpaineHHO-(pa30Boi  (uduI-xpomarorpadguu ¢
nonyuenneM  (2'S,2*S,5?R,5%S)-5%-amuno-13,1° 7, 7-rerpadrop-3,8-nuokca-5(2, 1)-munepuaus-
1(1,2)-6en3on-2(1,4)-1mknorekcanipkinookradan-6-ona (82,0 mr, 96,9%) B BHIOe TBEpPIOro

BemecTna. JKXMC (MOP): m/z [M+H]+=417,2.

F
Q\S/P
F O HN” T
NS

N

F
F 0 (Coenunenue 52)

K nepememusaemomy pactBopy (2'S,2%S 5%R,5°S)-5-amuno-1°,1° 7, 7-rerpadrop-3,8-
nnokca-5(2,1)-nmunepunmnn-1(1,2)-6enzon-2(1,4)-uknorekcaniukinookradan-6-oxa (85,0 mr, 1,0
5kBUB., 0,204 Mmmonp) u TpusTHiamuHa (103,3 wmr, 5,0 s3xBuB., 1,021 Mmonb) B nuxaopmerane (5,0
mut) nodasinsimn MsCl (70,2 mr, 3,0 3xBuB., 0,612 MMOJIb) KanieJIbHO MPU KOMHATHOU TeMITepaType
B armocdepe azora. [lonydueHHYI0 CMeCh MepeMellnBad B TeUEHHE 2,5 4 MPU KOMHATHOMN
Temrepatrype B armocdepe aszora. IlomydeHHYH0 CMeCh KOHIIEHTPUPOBAIM B YCJIOBHSX
NOHWKEHHOro  aapieHus. OCTaTOK OuMINANM  METOAOM  OOpaineHHO-(a30BoM  (JdII-
xpomarorpadguu ¢ nomyuenuem N-((2'S2*S 5’R 5%S)-1%,1° 7,7-rerpadrop-6-okco-3,8-nuokca-
5(2,1)-manepuaun-1(1,2)-6en3051-2(1,4)-UUKIOreKCAHLIUKIOOKTadaH-5 -
wn)Mmerancyibonamuna (52,0 mr, 51,5%) B Buzme TBepmoro Bemecta. KXMC (MDP): m/z
[M+H]+ = 495,2; 'H SAMP (400 MI'u, Metanon-ds) § 7,00 - 7,05 (m, 1H), 6,85 - 6,90 (m, 1H),
5,20 - 5,35 (m, 1H), 4,07 - 4,12 (m, 1H), 3,90 - 3,95 (m, 1H), 3,75 (s, 1H), 3,67 - 3,73 (m, 1H),
3,60 - 3,62 (m, 1H), 3,41 - 3,44 (m, 1H), 3,04 (s, 3H), 2,70 - 2,73 (m, 1H), 2,46 - 2,52 (m, 1H),
2,20- 2,25 (m, 1H), 1,90 - 2,01 (m, 2H), 1,79 - 1. (m, 2H), 1,63 - 1,78 (m, 2H), 1,46 - 1,59 (m,
2H), 1,35 - 1,45 (m, 2H).

ITpumep 1.19
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N/

F O HN S~
o Oﬁ
S
F (Coenunenue 59)

K nepememmusaemomy pactBopy N-((2!S,24S,5%R,5°S)-13,1°,7, 7-terpadrop-6-okco-3,8-
nuokca-5(2,1)-nunepunun-1(1,2)-6en3on-2(1,4)-nuknorekcaHiukaookradas-5°-
wn)meraHcyiabdonamuna (12,0 mr, 1,0 s3xBuB., 0,024 mmoins) B THF (2,0 M) nobassimn BH3;Me» S
(18,4 wr, 10,0 sxBuB., 0,24 MmoJIb) KanenbHo npu O rpanycos C B atmochepe azota. [TonyueHHyro
CMeCh MepeMelluBajl B TE€YeHHe 3 4 MPU KOMHATHOW TeMmrieparype B armocdepe asora.
Peaknmonnyro cmeck racuiu godasinenueM MeOH (3 mu) mpu O rpagycos C. ITonydeHHy0 cMech
KOHLIEHTPUPOBAJIM B YCJOBUSIX IMOHW)KEHHOTO aBiieHUs. HeodHIIeHHBbIH MPOAYKT OYMINAIH
metomoM mper. BOXKX ¢ monyuenmem N-((2!S,24S,5?R,5%S)-1°,1°,7,7-teTpadrop-3,8-nuokca-
5(2,1)-munepuaun-1(1,2)-6en305-2(1,4)-UMKIOreKCaHIMKIOOKTadaH-51-
wi)MetaHcyiabporamuna (2,8 mr, 24,0%) B Bume TBepmoro BemiectBa. JKXMC (HMOP): m/z
[M+H]+ = 481,2; 'H IMP (400 MI'u, Metanosn-ds) § 6,79 - 6,97 (m, 2H), 4,62 (s, 2H), 3,69 - 3,85
(m, 4H), 3,61 (d, J = 5,0 ', 1H), 3,15 - 3,19 (m, 3H), 3,00 (s, 3H), 2,95 (s, 1H), 2,68 — 2,79 (m,
1H), 2,52 - 2,62 (m, 1H), 2,25 - 2,30 (m, 1H), 2,14 - 2,18 (m, 1H), 1,90 - 1,96 (m, 1H), 1,61 - 1,83
(m, 4H), 1,35 - 1,40 (m, 4H).

ITpumep 1.20
Cl

\//

O HNS
o!?/\')
N
0 (Coenunenue 51)

K nepememmusaemoii cmecu N-((2'S,2*S,5%R,5%S)-6-0kco-3,8-m1okca-5(2, 1)-nunepuaus-
1(1,2)-6en301-2(1,4)-mknorekcanuukiooktadan-5°-un)merancynbponamuaa (3000 mr, 1,0
skBuB., 0,710 mmonb) B THF (2,5 mim) 1 MeCN (2,5 mu) nobasnsin N-xnopeykunaumun (104,3
mr, 1,1 skBuB., 0,781 MMOJbp) MOPUUSMHU NPH KOMHATHOW TemrmepaTrype B aTtmocdepe asorta.
[Nony4eHHyrO CMeCh MepeMelINBaIN B TeYeHHe HOUM TP KOMHATHOH TeMrepaTtype B atMocdepe

azora. HeounmueHHpIl IpOAYKT OYHIIAIN METOIOM OOparneHHo-(ha30Bo# ¢usu-xpomarorpadun

MpU CHeAyIOIUX ycaoBusx ¢ momyueHuem N-((2'S,2'S 5R 5°S)-1°-xnop-6-okco-3,8-n1uokca-
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5(2,1)-munepuaun-1(1,2)-6en3051-2(1,4)-UMKIOreKCaHIMKNOOKTadaH-5°-
un)merancyibponamua (100,0 mr, 30,8%) B Bume TBepnmoro Bemectsa. JKXMC (UDP): m/z
[M+H]+ = 457,1; '"H IMP (400 MI'u, CDCI3): § 7,26 - 7,45 (6H, m), 7,16 (1H, dd), 6,90 - 6,98
(2H, m), 5,09 (2H, s), 4,13 (1H, s), 3,02 - 3,12 (1H, m), 1,82 - 1,93 (4H, m), 1,41 - 1,73 (4H, m).

ITpumep 1.21

(Coenunenus 62 u 63)

K nepememusaemoii cmecu N-((2'S2%S 5?R,5°S)-6-okco-3,8-nuokca-5(2,1)-nmunepuaus-
1(1,2)-6en301-2(1,4)-mk norekcanuukiooktadan-5°-un)merancynbponamuaa (1000 mr, 1,0
skBuB., 0,237 mmonb) u TerpamerwiaucwiaHa (63,0 wmr, 2,0 skBuB., 0,474 mMMmonb) B
muxyopmetane (1 mur) nobasnsim IrCl1(CO)(PPhs); (2,0 mr, 0,01 sxBus., 0,002 MMOIIb) TOpUHUAMU
Ipy KOMHATHOHW Temrieparype B arMocdepe azoTta. [locne nepememmBanus B TeueHue 20 MUHYT,
MeMgBr (85,0 wmr, 3,0 skBuB., 0,711 mmonp) noGasmsam B cmech npu -78 rpamycos C B
atMocdepe aszora. I[lonydeHHYIO CMeCh MepeMeIlnBaid B TeYeHHe 4 4 NpU KOMHATHOH
Temreparype B armocdepe aszora. [lonmyueHHy0 cMeChb KOHLEHTPHPOBAJIU B YCIOBHUSIX
NOHM)KEHHOTrO JiaBjieHus. HeouuineHHbI MPOMYKT OYMINAIM METOAOM oOpalneHHO-(pa30BoMH
(mou-xpomarorpaduu npu crenyromux ycaosusx ¢ nojgydenuem N-((2'S,2'R,5%R,5°S,65)-6-
meTtun-3,8-auokca-5(2, 1)-munepuaun-1(1,2)-6en30m-2(1,4)-1uKI0re KCAHIMKNOOKTadaH-5°-
un)merancynbponamuna (28 mr, 28%) u N-((2!S,2'R,52R,5°S 6R)-6-meTun-3,8-nuokca-5(2,1)-
munepuaus-1(1,2)-6en305-2(1,4)-1uknorekcanuukiookTagan-53-mi)merancynbponamuaa (8,0
mr, 8,0%) B Bunme TBepmoro BemectBa. s rmaBHoro muacrepeomepa; XXKXMC (UOP): m/z
[M+H]+ = 423,3;'"H AMP (400 MI'u, DMSO-ds) § 7,07 - 7,14 (m, 1H), 7,05 (dd, J = 7,5, 1,8 T'ny,
1H), 6,94 - 7,00 (m, 1H), 6,88 (d, ] = 8,3 I'u, 1H), 6,75 - 6,81 (m, 1H), 4,10 (d, J = 9,0 I'y, 1H),
3,62 - 3,67 (m, 3H), 3,51 (s, 1H), 3,37 (d, J = 9,9 I'y, 1H), 3,21 - 3,30 (m, 2H), 2,93 (s, 3H), 2,60
- 2,87 (m, 3H), 2,57 (s, 1H), 2,47 (s, 1H), 1,96 - 2,09 (m, 1H), 1,75 - 1,79 (m, 1H), 1,60 (s, 2H),
1,35 - 1,51 (m, 3H), 1,26 - 1,35 (m, 2H), 1,24 (d, J = 6,6 I'y, 3H), 1,08 (d, J = 6,9 'y, 1H). s
MHHOpHOTO AuactepeoMepa: JXKXMC (UDP): m/z [M+H]+ = 4233;'H AMP (400 MI'uy, DMSO-
ds) 6 6,99 - 7,17 (m, 3H), 6,88 (d, ] =8,0 I'y, 1H), 6,71 - 6,81 (m, 1H), 3,81 (dd, ] =9,9, 3,6 I'y,
1H), 3,58 - 3,73 (m, 3H), 3,41 (dd, J = 11,5, 5,9 T'y, 1H), 3,30 (s, 1H), 3,00 - 3,13 (m, 1H), 2,94
(s, 3H), 2,66 - 2,91 (m, 3H), 2,55- 2,67 (m, 1H), 2,41 - 2,50 (m, 1H), 2,07 - 2,11 (m, 1H), 1,66 -
1,79 (m, 2H), 1,17 - 1,59 (m, 7H), 1,05 - 1,09 (m, 4H).
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ITpumep 1.22

Fo

)

K nepeMenIuBaeMoin cMecHu Tper-OyTrn-N-[2-([[4-(2-
TUAPOKCU(EHNUIT ) IUKIIOTEKCHJI | OKCH | MEeTHIT ) IUpUAnH-3 -1 JkapOamara (2,50 r, 1,0 sxBuB., 6,27
mMmojib), stuiuiakrata (1,48 r, 2,0 skBuB., 12,5 mmonb) u PPhs (4,11 1, 2,5 sxBuB., 15,7 MMoOJIb) B
THF (60 mu1) mpu KOMHATHOH TeMIiepaType 1o0aBisu Juu3onponuiasoankapookennar (3,17 r,
2,5 skBuB., 15,7 mmonp) mpu O rpanycoB C B armocdepe asora. PeakmoHHYH CMech
nepememuBanu mpu 35 rpanyco C B TedeHue 2 CyTok. HeouuieHHbIN MPOAYKT OUYUILATH
meronoMm mpern. BOXX wu mpen. TCX ¢ mnomyuenuem >T1un-(2R)-2-[2-[4-([3-[(TperT-
OyToKCHKapOOHIIT)aMUHO |TUPHINH-2- 1T |METOKCH ) IUKJIOTeKCHII |(peHokcH |mpormanoara (1,20 T,

38,4%) B Buge macna. JKXMC (UOP): m/z [M+H]+ =499 4.

; O NHBoc
O ‘r
NH
0”0

B 3-ropayto kpyrinonoHHyo koj0y emkocTero 100 Mt nobasisimy atui-(2R)-2-[2-[(1s,4s)-
4-([3-[(TpeT-OyTOKCHKapOOHIIT )JaMUHO | TUPUIUH-2-
WI|METOKCH )UUKIIorekcw |peHokcu [pomnanoar (2,90 r, 1,0 sxBuB., 5,82 mmonb) u PtO> (1,24 T,
0,8 sxBUB., 85%, 4,65 Mmmonp) B AcOH (5,8 mu1) u MeOH (50 mur) mpu KOMHATHOM TeMmeparype.
PeaknoHHyI0 CMeCh MepeMelTnBajI MPu KOMHATHOH TeMrepaType B TedeHre 16 4 B aTmocdepe
BOZOpOaa. PacTBOpUTEND yIASAIN B YCIOBHSX MOHMKEHHOTO AaBieHns. OCTaTOK pacTBOPSUIIH B
nuxjopmerade (100 mur). CMmech moamenadnBajIv HachIeHHbIM pactBopoM NaCOs (Bom.).
ITonyuennyro cmech skctparuposamn CH2Cly (3x50 mi). OObennHeHHBIE OPraHUYECKHe CIIOU
cymmn Hax 6e3BogHbIM NaxSOy4. ITocne punbTpoBanns puabTpaT KOHLIEHTPUPOBAN B YCIOBHSIX
NOHWXeHHOro nasieHus. Ocrarok ountnani MmeronoM npen. TCX ¢ monyuennem nuc-cmecu (1,80
r) u Tpanc-cmecu (0,90 r). Luc: '"H AMP (400 MI'u, DMSO-d®) § 7,19 (t, J = 9,6 ', 1H), 7,05 -
7,13 (m, 1H), 6,90 (t,J =7,4 'y, 1H), 6,76 (d,J=8,1 I'y, 1H), 6,23 (d, J =8,8 'y, 1H), 4,91 (q,J
=6,6I'u, 1H), 4,13 (q, J=7,1 'y, 2H), 3,68 (d, J = 8,7 I'y, 1H), 3,52 (s, 1H), 3,09 - 3,30 (m, 3H),
2,71 - 3,02 (m, 3H), 1,92 (s, 2H), 1,57 - 1,79 (m, 4H), 1,41 - 1,56 (m, 8H), 1,37 (s, 10H), 1,24 (s,
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1H), 1,16 (t, J =7,1 Ty, 3H). Tpanc: 'H SIMP (400 MI', DMSO-d®) § 7,21 (d, J = 7,6 T'y, 1H),
7,12-7,08 (m, 1H), 6,91 (t, ] = 7,4 T'y, 1H), 6,70 - 6,76 (m, 2H), 4,91 (q, J = 6,7 Ty, 1H), 4,13 (q,
J=17,1Tw, 2H), 3,53 (s, 1H), 3,44 (d, J =9,0 Ty, 1H), 3,04 - 3,26 (m, 3H), 2,85 - 3,00 (m, 2H),
2,31 - 2,50 (m, 2H), 1,85 - 2,04 (m, 2H), 1,62 - 1,85 (m, 3H), 1,44 - 1,58 (m, 7H), 1,37 (s, 10H),
1,24 (s, 2H), 1,16 (t, T = 7,1 T', 3H).

; O NHBoc
O 'y
0
NH

O~ "OLi

K pactBopy 3tuin-(2R)-2-[2-[(1s,4s)-4-([3-[(TpeT-OyTOKCHKAPOOHWMIT )aAMUHO | TUTTEPUTUH-
2-ni|MeTOKCH )UHMKIIoTeKC |peHokeu | mponanoara (2,00 r, 1,0 skBus., 3,96 mmoins) B MeOH (40
wi), THF (80 mu), HO (40 mn ) nobGasmsamum LiOH (831,0 mr, 5,0 skBuB., 19,8 mmors).
PeakiimoHHy10 CMeCh MepeMeINBaii B TCUCHHUE 2 4 TPU KOMHATHOM Temneparype. PeakinoHHy10
CMeCh KOHLIEHTPHPOBAJIM M OCTATOK O4MIaiu MeroaoM npern. BOXX ¢ nmonyuennem (2R)-2-[2-
[(1s,4s)-4-([3-[(TpeT- OyTOKCHUKaPOOHWUIT )AMUHO | TUTIEPUTAH-2 -
WJI|METOKCH )LIUKJIOTeKCHII |(peHoKcH [mpomanoBoit kucyioTel (1,50 1, 79,4%) B BHIOe TBepmOro

BemecTBa. JKXMC (MOP): m/z [M+H]+=477.5.

O O"/O

N
NHBoc

K pactBopy (2R)-2-[2-[(1s,45)-4-([3-[(Tper-OyTOKCHKAPOOHMIT)aMUHO [TUTIEPUTUH-2-
WJI|METOKCH )LIUKJIOTeKCHII |(peHOKCH [pomanoBoit kucaoTsl (200,0 mr, 1,0 sxBuB., 0,420 MMOJIb) B
DMF (20 mur) m MeCN (180 mut) mpu komHaTHOH Temnepatype nodasismn HATU (241,0 wmr, 1,5
skBuB., 0,634 mmons) u DIPEA (110,0 mr, 1,0 skBuB., 0,848 Mmoinb). PeakiimoHHyr cMech
nepeMeLBalId P KOMHATHOM TeMIiepaType B TedeHne 2 4 B atMocdepe asota. [lonydennyro
CMeCh KOHLIEHTPHUPOBAJIN B YCIOBUSX MMOHWKEHHOTO IAaBJIEHUS] U MCIIOJIB30BAM HA CIIENYIOIEeH

CTaluy HETOCPeNCTBeHHO 0e3 nanbHeleit ounctku. JKXMC (MOP): m/z [M+H]+ = 459,3.
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O O'IIO

N

NH
o 2

K  pacteopy  Tper-6ytun-((2!S,2*S,52R,5%S,7R)-7-meTun-6-0kco-3,8-muokca-5(2, 1)-
munepuaus-1(1,2)-6en3on-2(1,4)-mukaorekcanimknookradan-5°-un)kapdamara (1,00 r, 1,0
5KBUB., 2,18 MMoip) B auxjopmerane (60 M) mpu KOMHATHOW Temneparype nodasnsin TFA
(20,0 mu, 123,0 skBuB., 269,3 MMOJIb) NIPU KOMHATHOW TEMIIEPATYpPE U PEAKIIUOHHYIO CMECH
nepemMellnBall IIPU KOMHATHOW Temneparype B Tedenue | 4. IlonmydeHHyro cmechb
KOHLEHTpUpoBau B Bakyyme. [lomyuennyro cmech pazdasmsuin CHCly (100 mu). Cwmech
NOAIIEIAYNBAIN HACHIIIeHHBIM pacTBOpoM NaxCOs (Box.). [lonydeHHy0 cMech SKCTparupoBaiu
CH:Cl:z (3 x 50 mut). OObenHEHHBIE OpraHUYecKre ciion cymmin Haza 6e3sogabiM NaxSOs. TTocie
¢unbTpoBaHUs  QUIBTPAT KOHLIEHTPUPOBAJIM B  YCIOBUSAX  IOHMKEHHOTO  JIaBJICHMUS.
HeouuieHHbIi MpoaykT ounmanu Metonom nper. BOXKX ¢ nonyuenuem (2'S,2*S 5°R 5°S 7R)-
5%-amuno-7-meTun-3,8-nuokca-5(2,1)-nunepuaun-1(1,2)-6enson-2(1,4)-
LIMKJIOreKCcaHIMKIo0KTadaH-6-oHa (150,0 mr, 19,2%) B Bune teeproro Bemectsa. JKXMC (9P):
m/z [M+H]J+ = 359,2.

O O"/O

N

NHMs
(Coennnenue 38)

K pacteopy (2'S,2'S,5’R,5°S,7R)-5%-amuno-7-metun-3,8-1uokca-5(2, 1 )-nunepuauH-
1(1,2)-6en3on-2(1,4)-1mknorekcanipkiookradan-6-ona (200,0 mr, 1,0 skBus., 0,558 Mmonb) u
mumsonpormmTHiaaMuba (361,0 mr, 5,0 skeus., 2,79 mmons) B nuxiopmerane (30 mu) mpu
KOMHATHOH TeMneparype 1o0asisui Merancyibhormxiaopun (192 mr, 3,0 sxBuB., 1,674 MMoIb)
npu O rpaaycos C. PeakimoHHY0 CMeCh epeMEeLTUBaIN TPH KOMHATHON TEMIIepaType B TEUCHUE
1,5 4. Peakmuro 3aTem racwiu nodasienreM SO mut Bogbl. [1osydeHHBIH pacTBOp SKCTparupoBaiu
muxyopmeTad (3x200 mur), cymunm Hax Oe3BOIHBIM Cyib(aToM HaTpUs U KOHLEHTPUPOBAIU B
BakyyMe. Heouumenssiii npoaykT ouumanu merogoMm mnpen. BOXXX ¢ nomyuenuem N-
((2'S,2%S,5%R,5°S, 7R )-7-MeTHi1-6-0kco-3,8-nuokca-5(2,1)-nmunepumun-1(1,2)-6enzon-2(1,4)-

LMKJIOreKCaHIMKI00KTadan-5"-um)merancyibdonamuna (140,0 mr, 57,5%) B BHmEe TBEPAOrO
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BemecTsa. JKXMC (MDP): m/z [M+H]+ = 437,2. 'H AMP (400 MI'y, DMSO-d®) 6 7,23 (d, ] =
6,8 I'u, 1H), 7,00 - 7,19 (m, 2H), 6,93 (d, J =8,0 'y, 1H), 6,79 (t, J =7,3 'y, 1H), 5,42 - 5,47 (m,
1H), 5,0 - 5,18 (m, 1H), 3,70 - 3,83 (m, 1H), 3,62 - 3,66 (m, 2H), 3,42 (d, J = 3,8 'y, 1H), 3,15 -
3,19 (m, 1H), 2,96 (s, 3H), 2,54 - 2,59 (m, 1H), 2,35 - 2,49 (m, 1H), 2,20 - 2,25 (m, 1H), 2,05 -
2,09 (m, 1H), 1,11 - 1,86 (m, 13H).

ITpumep 1.23

K nepeMeruBaeMoi cMecHu Tper-OyTrn-N-[2-([[(1s,4s)-4-(2-
TUAPOKCU(PEHNUIT ) IUKIOTEKCHII | OKCH | METHIT ) IUpUANH-3 -1 [kapOamara (2,00 r, 1,0 sxBus., 5,02
mmonib) U KoCOs3 (3,50 1, 5,0 skBuB., 25,1 MMoib) B aueroHuTpuie (5 mut) noOaBisuid 3THII-
opomuzobyrupar (1,47 r, 1,5 skBuB., 7,53 MMOJIb) OPUUSAMHU NPU KOMHATHOHM TeMIepaType B
atMocdepe asora. [lonydeHHyro cMmech mepememnBaiu B TedeHrne Houu npu 80 rpaaycos C B
atMocdepe azota. [lonyuennyro cmech skctparupoBain EtOAc (3x100 mir). OObvennHeHHbIE
OpPTraHUYECKHE CJIOM MPOMBIBAIN HACBIIEHHBIM COJNEBbIM pacTBopoM (100 mu), cymumnm Han
Oe3BogHbiM  NaxSOs. Ilocne ¢unbrpoBanus (UIBTPAT KOHLEHTPUPOBAIU B  YCJIOBHSX
NOHMXeHHoro aasyeHus. Octatok ouninam Merogom npern. TCX ¢ nonyueHneM 3THI-2-MeTHII-
2-[2-[(1s,4s)-4-(|3-[(TpeT-OyTOKCHKAPOOHMI )aAMUHO |TUPUTUH-2-
w1 |MeTokcH)uukiorekci | penokcu|nponanoara (1,20 r, 46,6%) B Bune macia. XKXMC (MDP):
m/z [M+H]+ = 513,3; 'H AMP (400 MI'n, DMSO-ds) & 8,69 (s, 1H), 8,10 - 8,28 (m, 2H), 7,32
(dd,J=8,3,4,7T'y, 1H), 7,12 - 7,21 (m, 1H), 7,07 (dd, J =8,5, 6,8 I';, 1H), 6,91 (d,J =7,4 I'yy,
1H), 6,59 (d, J = 8,2 I'u, 1H), 4,76 (s, 2H), 3,76 (s, 1H), 3,18 (d, J = 3,3 'y, 2H), 2,90 - 2,96 (m,
1H), 1,95 - 2,04 (m, 2H), 1,63 - 1,79 (m, 2H), 1,46 - 1,63 (m, 10H), 1,41 (s, 9H), 1,14 (t,J=7,1
I'u, 3H).

O NHBoc
HN

0~ O

)

K nepeMennBaeMon cMecHu stun-2-metun-2-[2-[(1s,4s)-4-([3-[(TpeT-
OyToKCHKapOOHIIT)aMUHO |TUPHUINH-2- 1T |METOKCH ) IUKJIOTeKCHII |(peHokcH |mpormanoara (1,23 T,

1,0 sxBuB., 2,40 mmonb) u AcOH (2,46 mn) B 1-PrOH (22,0 mn) nobasnsu PtOz (0,44 1, 1,0
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9KBUB., 1,919 MMOJIb) MOPIMSAME IPU KOMHATHOH TeMmiepaType B atmochepe azora. [TonydeHnyro
CMeCh MepeMeIlnBali B TEYSHHEe HOUM NPU KOMHATHOH TemmepaType B aTMocdepe Bomopoaa.
ITonyuennyro cmech ¢GuiabTpoBaiy, UIBTPOBAIBbHBIN ocanok npoMbiBain MeOH (3x30 mu).
@unbTpaT KOHLEHTPUPOBAIH B YCJIOBHSX MOHMKEHHOTO AaBieHust. OCTaTOK OUUINAIA METOIOM
TperL. TCX c MOJIyYeHUEM sTun-2-Metun-2-[2-[(1s,4s)-4-([3-[(Tper-
OyTOKCHKapOOHMIT)aMUHO |TUITePUIUH-2-1J1 [METOKCH ) LIMKJIOTEKC I |(PEHOKCH |pOmaHoaTa
(550,0 mr, 44,2 %) B BUAE TBepmoro semectsa. JKXMC (UDP): m/z [M+H]+ = 519,4; 'H AMP
(400 MI'y, DMSO-de) 6 7,21 (dd, J = 7,7, 1,7 T'u, 1H), 7,06 (t, J =1,7 T'u, 1H), 6,91 (td, J = 7,5,
1,2 T'u, 1H), 6,58 (dd, J =8,2, 1,2 T'u, 1H), 6,26 (d, J = 8,9 'y, 1H), 4,16 (q, J = 7,1 T'y, 2H), 3,69
(dd, J =189, 3,1 I'y, 1H), 3,52 (s, 1H), 3,23 - 3,43 (m, 2H), 3,07 - 3,24 (m, 2H), 2,84 - 2,90 (m,
2H), 2,67 - 2,83 (m, 1H), 1,93 (t, ] = 10,7 I'y, 2H), 1,57 - 1,77 (m, 3H), 1,39 - 1,57 (m, 12H), 1,32
- 1,37 (m, 10H), 1,15 (t, J=7,1 I'u, 3H).

Q'O NHBoc
io o
O~ 'OLi AN

K nepeMeLInBaeMoi cMecH sTIN-2-metun-2-[2-[(1s,4s)-4-([3-[(TpeT-
OyToKCHKapOOHIIT)aMUHO |TUTIEPUIUH-2 -1 |METOKCH ) IMKJIOTEeKCHII | peHOKCH | TporaHoaTa
(660,0 wmr, 1,0 sxBuB., 1,27 mmonps) B MeOH (10 m), THF (20 mu) u H20 (10 mn) noGassnu
LiOH (267,0 mr, 5,0 5kBuB., 6,36 MMOJIb) MOPLIUSMH IIPU KOMHATHOH TeMmnepaType B aTMochepe
asora. IlonyueHHy0 cMech mepeMelIMBajil B TeUeHHE 2 4 IPU KOMHATHON TeMmIeparype B
armocepe azora. [TonydeHHYI0 CMECh KOHLEHTPHPOBAIHN B YCJIOBUSX TMOHMKEHHOTO JTABJICHUS
s ynanenuss MeOH u THF. OctaTok/HeouuIeHHbIN TPOAYKT OYUIIAINA METOIOM O0paIeHHO-
dazoBoii  Qudm-xpomarorpadum ¢ momyueHuem  2-metwi-2-[2-[(1s,4s)-4-([3-[(TpeT-
OyToKCHKapOOHIIT)aMUHO |TUTIEPUIUH-2 -1 |[METOKCH ) LIMKJIOTEKCHJI | peHOKCH | TpONaHOaTa JTUTHSI

(300,0 mr, 47,5%) B Buze TBepaoro BemecTsa. JKXMC (MDP): m/z [M+H]+ =491,4.

O O"/O

N
NHBoc

K mnepememmuBaemoii cmecu 2-meruin-2-[2-[(1s,4s)-4-([3-[(TpeT-OyTOKCHKapOOHH)
aAMMHO | MUnepUANH-2 -1 |[METOKCH ) IMKJIoreKCcH |peHokcu|nponanoata swmrtust (50,0 wmr, 1,0

skBuB., 0,101 mmone) u CMPI (39,0 mr, 1,5 skBuB., 0,151 mmons) B aueronutpuie (750 mur)
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nobassu  aum3onpommwiTIwiaMud (26,0 mr, 2,0 skBuB., 0,201 MMONb) TOPUUSIMH TIPU
KOMHATHOH TeMmepaTtype B atMocdepe asora. IlomyueHHYIO CMeCh MepeMeInnBaIl B TEUCHUE
Houu nipu 50 rpanycos C B atmocdepe azora. [TonyueHHyI0 cMech KOHIIEHTPUPOBAIN B YCIOBHSX
NMOHIKEHHOro  maBieHus. (OCTaTOK OYHMINANM MeToAaoM  oOpamieHHO-(asoBol (-
xpomarorpaduu ¢ nonydenuem Tpet-oytun-((2'S,2*S 5°R,5°S)-7, 7-numeTnn-6-okco-3,8-nuokca-
5(2,1)-munepumaun-1(1,2)-6en3051-2(1,4)-1uknorexkcanuknookradan-5>-un)kapbamara  (440,0
mr, 68,0%) B Buze TBepaoro semectsa. JKXMC (UDP): m/z [M+H]+ = 473,4; 'H AMP (400 MI 'L,
DMSO-ds) 6 7,04 - 7,14 (m, 3H), 6,96 (d, J = 7,9 T'u, 1H), 6,87 (dd, J = 7,8, 2,4 I'u, 1H), 5,03 -
5,23 (m, 1H), 4,21 - 4,27 (m, 1H), 3,70 - 3,75 (m, 1H), 3,57 - 3,63 (m, 2H), 3,11 - 3,31 (m, 2H),
2,53 - 2,69 (m, 1H), 1,99 - 2,19 (m, 2H), 1,87 (s, 3H), 1,61 (s, 6H), 1,36 - 1,44 (m, 10H), 1,33 (s,
3H), 1,11 - 1,29 (m, 3H).

O O'IIO

N

NH,
o}

K nepemernnsaeMoMy pacTBopy Tper-0OyTun-((2'S,24S,5°R,5%S)-7,7-numetnn-6-oxco-3,8-
nrokca-5(2,1)-nunepunun-1(1,2)-6enzon-2(1,4)-uuknorekcannukaookradan-5°-un)kapbamara
(430,0 wmr, 1,0 sxBuB., 0,91 MMoinb) B auxsnopMmetane (25 mu) nobasmsanu TFA (8,4 mu) nopuusmu
IpY KOMHATHOM Temriepatype B armocdepe azora. [lonyueHHy0 cMech IepeMeInnBaIi B TEUSHHE
1 4 mpu KOMHATHOM Temmepatype B atMocdepe asora. [TonydeHHy0 cMech KOHIIEHTPUPOBAJIH B
YCJIOBHSIX TIOHMKEHHOTO JaBJIEHUs ¢ TIONydeHHeM HeouuieHHoro mpoaykra (21S,24S 57R,5%S)-
53-amuno-7,7-mumerun-3,8-muokca-5(2, 1)-munepunun-1(1,2)-6enson-2(1,4)-
LUKJIOTeKCaHIMKI00KTadaH-6-0Ha (230,0 mr, 67,9%) B Buae TBepaoro Bemectsa. JKXMC (UDP):
m/z [M+H]+ = 373,3; 1H AIMP (400 MI'y, DMSO-d6) & 7,02 - 7,18 (m, 3H), 6,80 - 6,90 (m, 1H),
495 -5,05 (m, 1H), 4,14 - 4,24 (m, 1H), 3,74 (dd, J = 11,3, 8,9 'y, 1H), 3,61 (s, 1H), 3,45 (dd, J
=8,9,3,8 'y, 1H), 3,23 (t, J = 12,7 I'y, 1H), 2,93-2,83 (m, 1H), 2,72-2,53 (m, 1H), 2,49 (s, 2H),
2,05 - 2,20 (m, 2H), 1,86 (s, 3H), 1,57 - 1,74 (m, 2H), 1,35 (d, J = 10,5 ', 7H), 1,11 - 1,30 (m,
4H).
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O O 'IIO

N
NHMs
(Coenunenue 30)

K nepememmpaemoii cmecu (2'S,2*S 5°R,5°S)-53-amuno-7,7-mumerun-3,8-muokca-5(2,1)-
nunepunus-1(1,2)-6en3on-2(1,4)-uuknorekcanuukiookradan-6-ona (220,0 mr, 1,0 sksus., 0,591
MMOJTb) U aun3onpormisTiiamuHa (382,0 mr, 5,0 skBuB., 2,95 MMoIb) B quxiopmerane (35 m)
nobasnsin MsCl (203,0 mr, 3,0 skBuB., 1,77 mmonb) kanensHo npu O rpagycos C B atmocdepe
azora. IlonyyeHHYIO CMeCh MepeMelIMBaIN B TeUeHWe | 4 NpU KOMHATHOH TeMIeparype B
armMoc(epe azora. Peakumro racuimm BoAoW mpu KOMHATHOH Temneparype. IloaydeHHyro cMech
KOHLIEHTPUPOBAIA B YCIIOBHAX TOHWXKEHHOTO AaBiieHHs. HeouuIneHHBI NpPORYKT OYHIIAIN
metomoM xupanbHoii BDXKX ¢ momyuenmem N-((2!S,2%S,5%R,5°S)-7,7-numerun-6-okco-3,8-
nuokca-5(2,1)-nunepunun-1(1,2)-6enzon-2(1,4)uKnorexcaHukI00kTadan-5°-
un)Mmerancyibponamuna (72,0 mr, 27,0%) B Buzme TBepmoro Bemectsa. JKXMC (MDP): m/z
[M+H]+ = 451,3; 'H AMP (400 MI'u, DMSO-d6) & 7,22 (d, ] = 6,9 ', 1H), 7,09 (d, ] = 1,51y,
3H), 6,88 (dd, ] = 6,2, 2,2 T'u, 1H), 5,13 (t, ] =4,7 I'u, 1H), 4,21 - 4,27 (m, 1H), 3,67 - 3,76 (m,
1H), 3,65 (s, 1H), 3,35 - 3,53 (m, 2H), 3,15 - 3,33 (m, 1H), 2,95 (s, 3H), 2,52 - 2,65 (m, 1H), 2,37
-2,50 (m, 1H), 1,97 - 2,22 (m, 2H), 1,87 (s, 3H), 1,68 - 1,82 (m, 2H), 1,41 - 1,69 (m, 3H), 1,34 (s,
4H), 1,19 - 1,30 (m, 2H), 1,12 - 1,20 (m, 1H).

Ipumep 2: Ananus yenoseueckoro OX:2R IP1

T-Rex CHO kierku, CTaOWIBHO CBEPXIKCIPECCUPYIOIIUE YENOBEYECKUN perenTop
opekcuHa-2 (OX;R), MHOAYUMPOBAIM B T€YEHHE HOYH C MOMOIIBIO | MKI/MJI JOKCHLIMKJIUHA B
konbe T225. Uepes 24 yaca mocjie MHAYKIMHM KJIETKU MMOAHUMAJIHM C MOMOIIBI aKKyTas3bl W
BbICEBAIM B 384-myHOUHBIH mpokcH-TiaHmeT 1o 30000 kineTok/MyHKy. 3aTeM  KIETKH
oOpabaTblBaii  pa3IMYHBIMH  TECTHPYEMBIMH COEAMHEHUsIMH B  omgHOkpatHoM  (1X)
crumynupyomem oydepe, conepxkamem 10 MM Hepes, 1 MM CaCl,, 0,5 MM MgCl,, 4,2 MM KCI,
146 MM NaCl, 5,5 MM rmroko3sl 1 S0 MM LiCl, pH 7,4, B Teuenne 1 waca mpu 37°C. ITocne
MHKYOAIM{ PEaKIUI0 OCTAHABJIMBAIH TOOABICHUEM CMECH JJIsl JETEKIMH, KOTOPast COCTOsIA U3
IP1-d2 u anTu-IP1-kpunrara, passeneHHbIx B Oydepe ms nmusnca, a Takke 1 X cTuMynupyromero
Oydepa. Ilnanmersl HHKYOUpPOBAJIN B TeueHHWEe | yaca MPU KOMHATHOW TemrepaType, a 3aTeM
CUMTBIBAIN B MHOTOPEKMMHOM IulaHmer-puzaepe EnVision®, wu3MepsromuM  ypoOBHHU

uHosutojdocdara.
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Cisbio IP1 mnpencraBiasier coOOH KJI€TOYHBIH (PYHKUMOHAJBHBIM aHANIW3 IS
KOJIMYECTBEHHOW  OLIGHKM  HakoIuieHuss  uHo3uToiamoHodochara  (IP),  merabomura,
BBICBOOO’KIAEMOI0 B PE3yJbTaTe aKTHBALMU PELENTOpa OPeKCHHA-2 4Yepe3 CUTHAJIbHBIA MyTh
docponunazer C-Gq. IT0O KOHKYPEHTHBIH MMMYyHOaHaiu3, B koropoMm IP1, mpomyumpyembiit
KJIeTKaMU TIIpU AaKTUBALMU pEeLenTopa, KOHKypupyer c¢ anamorom IP1, coeauHeHHBIM C
¢dnyopodopom d2 (akuenTop), 3a CBSI3bIBAHME C MOHOKJIOHAJIbHBIM aHTUTENOM TpoTuB IP1,
MeudeHHbIM kpuntatoM Eu (monop). M3mepennsiii curnan nHa ocHoBe HTRF-FRET obGpatHo
MPONOPLUOHANIEH KOHLIEHTpaLuu rnpoussoaumoro IP1.

3nauenusi ECso, mpencraBnennbie B TaOmuue 2, ObUIM MOJy4eHBI B COOTBETCTBHUU C
anam3oM denoBedeckoro OXpR IP1, onrcanHbiM Bhiine. J[aHHBIE IPEACTABISIOT COOOH CpeHue
sHauennss ECso =+ cranpmaptHas omubka cpepnero. CoeamHenue  Metmi-(2R,3S5)-3-
((meTuncynbdonun)amuno)-2-(((cis-4-heHUITIHUKIOTeKCHT )OKCH ) METHJT )-TUTIepUIuH- 1 -
KapOOKCHJIAT MPENCTaBiIsIeT COOOH 3TAaJOHHOE COCTUHEHHE, KOTOPOE PACKpPhITO B MpHMeEpe S
nyommka PCT WO2017/135306.

Tabauuna 2

Coeaunenue Ne CoenuHenust ECso (HM)
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Coeaunenue Ne CoenuHenust ECso (HM)
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Coeaunenue Ne CoenuHenust ECso (HM)
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Coeaunenue Ne CoenuHenust ECso (HM)
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Coeaunenue Ne CoenuHenust ECso (HM)
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Coeaunenne

Ne Coennnenunst

ECso (HM)
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Coeaunenue Ne CoenuHenust ECso (HM)
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Coeaunenne

Ne Coennnenunst

ECso (HM)
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Coeaunenue Ne CoenuHenust ECso (HM)
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Coeaunenue Ne CoenuHenust ECso (HM)
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Coeaunenue Ne CoenuHenust ECso (HM)

(e HMITLIKIIOreKCHIT )-
OKCH)METUJI)TUMIEPUAHH- | -
kapOokcHaT

#**ECs0 < 100 EM

**ECso0 100-1000 HM

*ECso> 1000 1M

N Panemuueckasi CMeChb

TIpumep 3: Anaaus npoaunaemoctu MDCK-MDR1

JIBYHANIpaBJICHHYIO TPOHULAEMOCTb (B HANPABJICHUM U3 ANUKAJIbHOW KaMmepsl B
OazanpHyIO 1 13 0a3aIbHON B aMKajIbHYO) TecTupyeMbix coeanHennii B MDCK-MDRI kierkax
oueHuBanu ¢ ucnonb3oBanueM MDCK-MDRI1 kneTok, BbICEAHHBIX B 90-JIyHOUHBINA MJaHIIET
Solvo PreadyPort™ MDCK. Ilocne Toro, kak ruanmet 6sut noayden ot ReadyCell (bapcenona,
Hcnanust), OH UCTIONB30BAJICS B COOTBETCTBUU C PYKOBOACTBOM ToJib3oBaresi PreadyPort™.

JUisl OLIEHKH TPAaHCIOPTA M3 anMKalbHOW B OazomarepalibHyio kamepy (A—B), 80 mxn
tectupyemoro coeauHenuss (3 MxkM) Bmecre ¢ LY (xenteit Jlrorudep) (100 mxM) B
aHayutudeckom HBSS Oydepe (cOamancupoBanHbIl CONEBOH pacTBOp XOHKCA) AOOABISUIA K
cropone noHopa (A), u 250 mxn Oydepa HBSS noGasmsimu k ctopone peuumnuenta (B). s
OLIEHKHU TPaHCHOPTa U3 Oa3ojaTepabHON B anuKajibHy0 Kamepy (B—A), 255 mxi Tectupyemoro
coenunenus (3 MkM) B ananmutnyeckom Oydepe HBSS nobapmsiiu k ctopone noHopa (B), u 75
Mk Oydpepa HBSS, conpepxamtero LY (100 MxkM), noGasinsiin k cTOpoHe perunueHTa (A).

[Tnanmer nomemanu B wuHKyOaTop, ycraHoBieHHbli Ha 37°C. Ilocme 10 wmuHYT
NPEIBAPUTEIIPHOTO HATPEBAHUS M3 KaMepbI-AOHOpPAa OTOMPaNM aJMKBOTY 5 MKJ M OCTaBJISUTH B
Ka4yecTBe pacTtBopa mis nosupoBanusi. [nanmer mns uakybaumun MDCK-MDRI1 nomemnanu B
oOpaTHO B MHKyOaTop, U uHKyOupoBamu 2 daca npu 37°C. Uepes 2 yaca uHKyOauuu oTOUpasu
AJIMKBOTBHI 110 25 MKJI M 5 MKJI CO CTOPOHBI PELMIIMEHTA U JOHOPA, COOTBETCTBEHHO. K anukBoTam
MO 5 MKJI, B3TBIM CO CTOPOHBI JOHOPA (110 U mocie 2-4acoBOW MHKyOanuu), 1odassii 20 MK
oypepa HBSS. Ko Bcem oOpasmam poGaBmsuim 150 MK aleTOHUTpPUIIA, COAEPIKAIIero
BHyTpeHHu# ctanaapt (IS), n 200 MK BOBI, MEpEMEIINBAIN  aHAIN3UPOBAJH pu oMoy LC-
MS/MS.

Kaxxymyrocst mporunaemMocts (Papp) paccuursiBaiu no cienyromei popmyie:

Papp=dQ/dt x 1/A x Co
rae:

dQ/dt: konMuecTBO MEePEeMEIEeHHOTO BEeLIECTBA 3a BpeMsi UHKyOaIuu (HMOJIb/C)
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A: nnomans Mmem6panHoii Berasku (0,14 cm? s PreadyPort™ MDR 1-96)
Co: HavanmpHas KOHLEHTpALMs TNPOAYKTa, IOMEINEHHOro B amukaibHylo (A—B) wmm

6azanbhyio (B—A) kamepy (HMOJIB/MIT).

CootHomenne 3¢dmokcoB (ER) usmepsiin nytem nenenusi Pupp (B HampaBieHMH U3
OazonaTepajbHON K anmMKaIbHON) Ha Papp (B HANpaBieHUH U3 ANUKAJIBHON B Oa30yaTepasibHYIO).
Ot10 o0was Mepa y4actus B akTUBHBIX mporeccax. [Ipu ER > 2 M0HO roBOpuUTh 00 aKTUBHOM

TPAHCIIOPTE.

HpOLIeHT BOCCTAHOBJICHUA UBMEPAIIN C UCITOJIb30BAHUEM CIICAYIOLICTO YPaBHCHUA !

final final
C xVy +C x 'V,
IpoueHT BoccTaHOBIEHHS =100 x — R_-D D

Vp xCy
rae:
Vr:  OOBeM KamepbI-pelimueHTa (M)
Vp:  O0bem kamepbI-moHOpaA (MJT)
Cn: Konuenrpamus mosupyemoro pactBopa (MkM), oroOpanHoro mocie 10 MUHYT
MHKYyOanuu.

Cr™!: KoHrenTpamus B kKaMepe-pelunyuenTe B KOHIe HHKyOanuu (MkM)

Cp™l: KoHrenTpanus B kamepe-10HOPe B KOHIIE HHKyOauu (MkM)

Jannble, mpencraBieHHble B TaOmume 3, ObuiM TOJy4eHBI B pe3yJibTaTe aHAJIHM3a

nponuaemoctd MDCK-MDR1, onrcanHOro BhIie.

Taoauua 3
CoenuHeHue Ne Coennnenust | Papp A—B Knupenc
(10 cm/cex) | (ER)

1 0,15 >100
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O O
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Coeaunenne

Ne Coequuenus

Papp A—B
(10 cm/cex)
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CoenuHenue Ne Coennnennst | Papp A—B Kaupenc

(10°% ecm/cex) | (ER)
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CoenuHenue Ne Coennnennst | Papp A—B Kaupenc
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CoenuHenue Ne Coennnennst | Papp A—B Kaupenc

(10°% ecm/cex) | (ER)

meti (2R,3S)-3-((metrncy b OHMIT )aMUHO )-
2-(((uc-4-
(e HUITLIUKITOTeKCHIT ) OKCH ) METHLT ) TUTIE PULH-

1-xapGokcunar

[pumep 4: AHATU3 CTAOUIBHOCTH reNnaATOLHTOB

Mertabonnueckyr0o  CTaOWJIBHOCTH i1 Vilro  OLEHMBAIA C  HCIOJb30BAHUEM
KPHUOKOHCEPBUPOBAHHBIX T'€MATOIMTOB CaMIIOB KpbIC Sprague Dawley u nyna 50 ironeii pa3Horo
noia (BiolVT, Baltimore, MD). MHKy0anrioHHbIE CMECH TOTOBHJIA IyTE€M CMEININBAHUS B 48-
JayHOUHOM TuiaHinere 250 Mk npeaBapurepbHo Harpetoro KHB (Oydepa Kpebca-Xenseneiira),
conepskaiero 2x10° knetox/mn rematouuTos, ¢ 250 MK TpeaBapHTENLHO Harperoro oydepa
KHB, conepxamero 2 MKM TeCTUPYEMBIX COEAWHEHHH, 4YTO MPUBOAUT K KOHEUYHBIM
KoHLleHTpaimsM 1 MkM Tectupyemoro coenunenus (0,1% JIMCO) u 1x10° knetox/mn
renatouToB. Peakunonayro cMech HHKyOnposaiu ripu 37°C. AJUKBOTY HHKYOAIIMOHHON CMeCcH
oowvemom 50 Mk otOupanu B MoMeHThI BpeMenu 0, 15, 30, 60, 120 u 240 MUHYT U MEPEHOCUIIH B
96-1yHOYHBIH MIAHIIET, coaep:xkamuii 300 MKJI JIeAsTHOTO aleTOHUTpIIa (conepskariero 30 Hr/mi
nmaberanona u 10 Hr/mn HanTpekcoHa-d3 B KadecTBE BHYTPEHHUX CTAHAAPTOB) M HEMEMJIEHHO
NOMeINaId Ha Jiel Uil OCTaHOBKH peakuuu. OOpasubl LeHTpU(YrupoBay, a CylnepHaTaHTbhI
HNEepeHOCWIN B 96-IyHOUHBIE IUIAHLIETHI AJISI MPOBENEHMS JKUAKOCTHOH Xpomartorpaduu c
taHgeMHol Macc-ciektpomerpueii (LC-MS/MS) nis OueHKM yMEHbLIEHUsS KOJHYeCTBa
TECTUPYEMOTO COEITUHEHUSI.

JlaHHbBIE pacCUMTHIBAIM, KaK IMPOLIEHT OCTaBLIErocss coeauHeHws, npuHsB 3a 100%
OTHOLIEHHE TUIOIAAEH MUKOB B HYJIEBOW MOMEHT BpeMeHH (aHanmut/IS), u pasnenus oTHOIIEHHE
UIoIIael MUKOB B OCTABIINECS MOMEHTHI BpEMEHH Ha OTHOLIEHHE TUIOIAAel MMKOB B HYJIEBOM
MOMEHT BpeMeHu. [l omnpeneneHus NeproAa MOJyBbIBEAEHUS, JaHHbIE ONMMCHIBATIU MOJENbIO
pacmiana nepsoro nopsaka. Hakmon muanm onpenersuin no rpaduky log (In) rutomanu nuka B
3aBHCHUMOCTH OT BpeMeHHU. 3aTeM nepuon noaysbiBeneHus (T12) u cooctBennblit kiupeHC (CLin)

PacCUMTHIBAIIN C UCIIOJIb30BAHUEM ITPUBECHHBIX HUXKE YPABHEHUIA:
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KoncranTa ckopoctu snumuHanuu (k) = (- HaKJIOH)
ITepuon nonyseiBenenus (T12) mun = 0,693/k
Cobctennbiit knupeHc (CLin) (Mi/Mun/muminoH knetok) = (V x 0,693)/T12

V= 00bpem nHKyOannu (MJI/KOJTHYECTBO KJIETOK)

T2 in vitro 6b1 npeoOpa3oBaH B cOOCTBEHHBIH KIUpPeHC 71 Vifro (CLing, hep) B €TMHHULIAX MJI/MUH/KT

C UCTIOJIb30BAHUEM TPUBEIEHHON HIKE (POPMYJIIBI:

_ 0.693 o00beM UHKyOanuu, M 120 MJIH KJI€TOK T [leYeHb
CLint, hep = X X X
T1/2 KJIETOK, MJIH I Ie4YeHb KT TeJ0

Cobcreennsbiii kiupeHc in vitro (CLing hep) MacmTabupoBaii 10 MEUEHOYHOTO KIIUPEeHCa il VIvo
(CL,1ep) € MCTIONIB30BAHUEM CIIETYIOIIETO YPABHEHUS, KOTOPOE OBLIO MOJy4E€HO HA OCHOBE MOJIEITH
¢ xopoumM nepemernuBanreM (well-stirred model).

Q x fu x CLint, hep

CL, hep = Q + fu x CLint, hep

rae Q — KpoBOTOK B meueHH, a fu — HecBsi3aHHasA Qpakius (B JaHHOM Cilydae MPeArnonaraeTcs
paBHOI1 enuHuLEe). Bee mapameTpsl, HCNIOIB30BaHHBIE B pacyeTe, npuseneHs! Hioke (Tabnmma 4).
Tabauua 4:

Pu3H0JI0rHYeCKHEe TAPAMEeTPhl, HCNOJIb3yeMble MPH In Vitro u in vivo MacITaOMpoBaHUHU

Mpbimie | Kpbica Cobaka | O0e3bsina | YesoBek
Macca Tena (kr) 0,02 0,25 10 5 70
Bec neuyenu (r/kr) 87,5 40 32 30 25,7
KposBoTtox B ne4yeHu

90 55,2 30,9 43,6 20,7
(Ma/mMuH/KT)

Davies B. and Morris T. (1993) Physiological Parameters in Laboratory Animals and Humans.

Pharma Res. 10 (7):1093-1095.

Kmupenc (ER) paccuuThiBaiiu myTeM JeJIeHUs MEYSHOYHOTrO KJIMPEHCAa COSAMHEHUs Ha
KPOBOTOK B TeveHu. JlaHHble, npencrapieHHbie B Tabmuie 5, ObLIN MOTy4eHbl B COOTBETCTBHH C

AQHAJIM30M CTAOMILHOCTH YEJIOBEYECKUX IrernaTouuToB, OIMMCAHHBIM BBILIC.
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Tabauua S
Coeaunenue Ne CLint (Mxa/mun/ | Knupenc
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o)

e

Coeaunenue Ne CLint (Mxn/mun/ | Knupenc
CoeauHeHus1 | MJIH KJI€TOK) (ER)
\S//O
X
HN/ ©
/_8] 18 23 0,77
/ \ IIIIIIIIIOIIIIIII N
N=—
o) 0
0O
/4
/S§o
HN
36 66 0,91
|||||||||<:>|mmo N
O (@)
N7
/S§o
HN
/ \ /  \ 37 30 0,82
i i N
O O
0O
/4
/S%o
HN
38 30 0,82
i Q) N
@] @]
~ //o
AN
HN/ ©
39 47 0,88




-173 -

Coeaunenue Ne CLint (Mxn/mun/ | Knupenc
CoeauHeHus1 | MJIH KJI€TOK) (ER)
O
N
/S§o
HN
<:> 40 65 0,91
LIS IIIII[[O N
O\/Qo
F F
0O
/4
/S§o
HN
41 60 0,90
T Q) N
O
F F
~ //O
/S§o
HN
/_8] 42 52 0,89
IIIIIIIIIOIIIIIIIO N
F O O
~4
/S§o
HN
F
/_ej 43 34 0,83
IIIIIIIIIOIIIIIIIO N
F o\/<o
O
NG
/S§o
HN
44 65 0,91

mmQ) N

)

&o

2




174 -
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(hEHUTIIMKIIOTEKCUIT)OKCH ) METHI )-
nunepuanH- 1 -kapookcuaT

[pumep S. Ouenka akTuBauun 60aApcTBOBaHUsA Y KpbIc Sprague-Dawley.

AxTHBaIu0 OOAPCTBOBAHUS OLIEHUBAJIH C MOMOIIBIO 35iekTposHuedanorpaduu (330) u
anektpomuorpadun (OMI') y B3pocisix camioB kpeic Sprague-Dawley (350-600 r). Bcem
kpeicam (Charles River Laboratories, Pomu, Cesepnas Kaponmna, CIIA) BHYTpUOPIOIIMHHO
uMIutanTuposanu tenemerpudeckue ycrporctsa (FSO0-EEE, Data Sciences International Inc.,
Munnecora, CIITA) nox m3ogpmopanoBoii anectesunei. st 31 BUHTHI U3 HeprKaBEOLIEH cTanu
UMIUTAHTHPOBAJIIM B JIOOHYIO M TEMEHHYIO KOpY, a KOHTPOJIbHbIE BHHTBI — IMOMEINAaJd B
MO3Ke4OK. JIOMOJIHUTEIbHO B MBIIILY Lieu momernanu snektpon miss OMI. Tlocne oneparwn

KpbICaM JlaBasid KapnpodeH, 1 OHU MPOXOAWIN NepHoN BoccTaHoBNeHHs oT 7 1o 10 nuei. Kpric
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MPUYYAIH K S3KCIEPUMEHTAIbHON KOMHATE B T€UEHUE 7 JHEN U NOAAepKUBAIU 12-4acOBOM LUK
CBET-TEMHOTA.

Hanuble O3 u OMI' 3anuceiBagu € MNOMOLIbK cUCTeMbl Tenemerpun DSI u
nporpammHoro odecnieuenusi Ponemah (Data Sciences International Inc., Munnecora, CIIIA).
Cragun cHa-0OAPCTBOBAHUS OLEHMBAIUCH KAaK BPYYHYIO, TaK M C IMOMOILIBIO Somnivore,
NpOrpaMMHON IaTGOpMbl MaIIMHHOTO oOydeHusi mox HabmoxenueMm, 3a 10-ceKyHOHBIE
npoMexxyTku. [Ipu HEoOXOOUMOCTH 3amuCHU NPOBEPSUINCh BU3YAJIBHO MPH  MOCIEAYHOIIeH
oOpaboTke.

Bce Tectupyembie coenunenusi pactBopsiid B 5% JMCO u cycnenpupoBanmu B 95%
coneBoM pacteope ¢ 0,5% merunuesmonoszoit u 0,5% TBuHOM. B mepexpecTHOM 3KciepUMEHTe
KpBICaM BBOJAMJIU 03y BO BpeMsi HEAKTUBHOM CBETOBOI (hasbl, 3eiitredep - S wacos (ZT5) B noze
3,33 mur/kr maccel Tena. Ecnu He yka3aHO WHOE, BCe COEMUHEHUs] BBOIWJIM MEPOPAIbHO. 3amucH
IUISL KaQXKIOW KPBIChI HAUMHAJIM CPa3y IOCIE BBENEHHS O3Bl U MPOJOJDKAIHN B TeUEHHE 6 4acoB
IOCJIE€ BBEICHUS 103BL.

JlBe KJIFOUeBbIe KOHEUHBIE TOYKH BKJFOUAIOT BpeMsi OOPCTBOBAHUS U BPEMsI KOPKOBOH
akTuBanmu. Bpemsi OonpcTBOBaHMS BBIBOAWUTCS M3 aHAIN3a CTaauil cHa-OonapcTBoBaHus. Bpems
KOPKOBOWM aKTHBAIIMM OCHOBAHO HAa TMPOJOJDKUTENBHOCTH, B TeUEHHE KOTOpOi (ppoHTanbHas
konebarenbHass ramMma-akTuBHOCTh (30—100 I'my), kmodeBoi mpusHak OoapcTBOBaHUS, ObuLia
NOBBbIIEHA TI0 CPAaBHEHUIO C ypoBHeM 10 JjedeHus. CpenHee BpeMsl aKTHBALUU KOpPbI
PacCUUTBIBATIM B CPABHEHHUH C BBEIGHUEM HOCUTENS 32 6-4acOBOI MEPHON MOCIIe BBEACHUS 103BL.
PesynbraThl okaszanbl B Tabmuie 6 HuKe.

Taoauua 6

CpeaHee BpeMsi aKTHBAIHH
yTs Ho3za
Coeaunenue KOPBI
BBeJeHusl | (MI/Kr)
(% oT BBeaeHHsI HOCHUTE.IS)
2 1o 3 190,37
7 1o 3 164,89
46 1o 3 156,92
12 1o 3 236.04
55 1o 3 145,05
51 1o 3 165,83
49 1o 3 340.00
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meTi(2R,35)-3-((meTw-

cynbdonmn)amuHo )-2-(((yuc-4-
y/bQoHu) )-2-(((y - \ 11875
(beHUILUKIIOreKCUIT)-OKCH)METHLT )-

nunepuauH- 1 -kapookcunat

1O (mepopanbho); ITK (moakoKHO)

Xots 310 U300peTeHrne ObUIO MOAPOOHO MPOJEMOHCTPHUPOBAHO U OMHCAHO CO CChUIKAMM
Ha TMPEINOYTHTEIbHbIE BapPHAHTHI €r0 OCYINECTBJIEHHs, CIEIMANUCTaM B JaHHOW 00jacTu
TEXHUKHN 6y1[6‘T IMOHATHO, YTO B HETO MOT'YT 6bITb BHCCCHBI PA3JIMYHBIC U3MECHCHHS, KaCarOIIUECs
(dbOpMBI U IeTaield, He BBIXOSIINE 32 pAMKH 00beMa U300peTeH s, OXBATHIBAEMOTO MPUJIaraeMOi

dbopMy ot H300peTeHusl.
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DOOPMYJIA U3OBPETEHUA
1. Coenunnenne @opmybl I wiu ero gpapMareBTHIECKH IpUeMyIieMast COJb;
O
\S//

/X0
HN

(Rpe 7 — )

PX /T U
. A junn\/ |||||||O N
Tee- - W—X R1 1
Y—uo O
Z M

rae:

KOJIBIIO A BBIOPAHO W3 TPYMIbI, COCTOALIEH M3 (eHWNa, MUPUANHWIA, MHPUAA3HHUIA,
NUPUMUAVHIIA, TUPA3UHNIIA U TPUA3UHUIIA,

n pasHo 1, 2 unu 3;

T npencrasinsier coboii CR1R, wu O,

W npencrasinsier coboit CR4Rs mmu O;

U npencrasisier codoit CReR7:

X npencrasisier codoit CRgRo.

V npencrasnsier coboit CR3 nmm N;

Y npencrasinsier coboit NR 1o, O unu oTCyTCTBYET;

Z npenctaisiet co00it (CR12R13)m;

R nmpexncraBnsieT coOOl raoreH wiu AeUTepuil; u

ppasuo 0, 1, 2, 3 unu 4,
U TIPHU 3TOM:

m paBHO 1, 2, 3 unu 4,

kaxnelid u3 R1, Rz, R4 11 Rs He3aBucumo BbIOpaH U3 rpynmsl, cocrosmeii u3 H, ranorena u
nenTepus,

Wiy, anpTepHaTuBHO, R» u Rs Bmecre ¢ aromamu yriepoja, K KOTOPBIM OHHU
NPUCOEIMHEHBI, 00Pa3yIOT MPOCTYIO CBSI3b;

R3 BbIOpan u3 rpynmsl, cocrosiieii u3 H, nelitepus, ranoreHa, ruipOKCHIa U [IUAHO;

wy, anprepHatuBHO, R3 m Ri BMecTe ¢ aromamu yriepojga, K KOTOPBIM OHHU

npucoenuHenbl, 00pa3yroT Cs -Cs LIUKJIOAJIKIT,
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wny, anpTepHaTuBHO, R3; m R4 BMecTe ¢ aromamu yriepoja, K KOTOPBIM OHHU
npucoenuHeHbl, 00pa3yroT Cs -Cs LIUKIJIOAJIKILT,

kaxaelii u3 Re, R7, Rs, Ro u Ri1 HezaBucumo BbIOpaH u3 rpymmel, cocrosimeii 3 H,
rajloreHa u AenuTepus,

Rio BeIOpan u3 rpymmel, cocrosimier u3 H, nesamermennoro C1-Cs ankuna u C1-C; ankuna,
3aMEeLIEHHOr0 OAHUM UJIM HECKOJIbKUMU aTOMAMU TajIOTeHa;, U

kax bl R12 1 R13 He3aBUCHMMO BbIOpaH U3 PyMIlbl, cOCTOsIIEH U3 H, rajorena, nenrepus,

HezameleHHoro C1-Cs ankumna u C1-Cs ankuma, 3aMeLIeHHOr0 OJJHUM UM HECKOJIBKUMU aTOMaMU

rajoreHa.

2. Coenunenue no 1.1, B KOTOPOM n paBHO 1.

3 Coenunenue 1o 1.1, B KOTOPOM nh paBHO 2.

4. Coenunenue o r060My 13 . 1-3, B KOTOPOM KOJIBLIO A MPEeACTaBIsieT COOOH (heHMII.

5 Coennnenne mo mrobOoMmy w3 mil1-3, B KOTOPOM KOJBLO A TpEnCTaBisieT CoOOMU
TP UIUHIAI.

6. Coenunnenue o robomMy u3 m. 1-5, B koropoMm Y mpexactasisiet codoit O.

7. Coenunenue no yobomy u3 mit. 1-5, B KoTopoM Y OTCYTCTBYET.

8. Coenunenue 1o ymodomy u3 mi. 1-3, B KOTOpOM KoJibLio A mpencTasisieT coboit henu, a

Y npencrasnsier coboit O.

9. Coenunenne mo mroOoMmy m3 mi.l-3, B KOTOPOM KOJBLO A TpEncTaBisieT CoOOMU
NUPUAMHWI, a Y mpencrasiser codoi O.

10.  Coenunenue no jgroOomy u3 mi. 1-3, B KOTOPOM KOJIbLIO A mpencTaBisieT coboi denun, a
Y orcyTcTBYyeT.

11. CoenuHenne mo Jjr0bOoMy w3 1minl-3, B KOTOPOM KOJBLO A TpEncTaBisieT CoOOM

MUPUAUHIIL, & Y OTCYTCTBYET.

12. Coenunenue no JOOOMY M3 MPENbIIyIIUX MYHKTOB, B kKoTopoM T mpencrasiser coboi
CRiR:.

13. Coenunenue no Jr000My U3 MPeabITyIIIX MyHKTOB, B koTopoM T nmpencrasisier coboit O.
14. Coenunenue no am000My M3 MPEIbIOYLINX MyHKTOB, B KOTOpoM W IpencTasisier coOoi
CR4Rs.

15. Coenunenue o mo00My M3 MPEIbIAYLINX MyHKTOB, B KOTOpoM W IpencTaBisier coOoi
0.

16. Coenunenue 1o JOOOMY W3 MPEBIAYIINX IYHKTOB, B KOTOPOM V TpencTaBisieT coOOi
CRs.

17. Coenunnenne mo ymobomy m3 mm.1-11, B xotopom T mpencrasmsier coboit CRiR2, W

npencrasisier coboit CR4Rs u V npencrasisier coboii CRs.
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18.  CoenuneHue no Jr0OOMY U3 MPEAbIAYLIHX MyHKTOB, B KOTOPOM m paBHO 1 mim 2.
19. Coenunenue no modomy u3 nm. 1-17, B koropom m paBHO 3 wiu 4.
20.  Coenunenue no moOoMy u3 mi. 1-3, B KOTOpoM KoJbLo A npenctasisier coboit pernn, T

npexncrasisier coooit CR1R2, W npencrasisier coboit CR4Rs, u V npeacrasnsier coboii CR3.
21. Coenunenue no .20, B KOTOpOM Y OTCYTCTBYET.

22. Coenunenue no .20, B koTopoMm Y npencrasisieT codoit O.

23. Coenunenue 1o jr0doMy u3 . 20-22, B KOTOpoM m paBHO 1 wiu 2.
24. Coenunenue no nroboMy u3 ni. 20-22, B KOTOPOM M paBHO 3 Wi 4.
25. CoenuHenne mo JnroOoMy w3 M l-3, B KOTOPOM KOJBLO A TpPEnCTaBisieT COOOM

mupuaunm, T npencrasiser coboit CR1R2, W npencrasnsier coboii CR4Rs, u V npexacrasmiser

coboii CR3.

26. Coenunenue no n.25, B KOTopoM Y OTCYTCTBYET.

27. Coenunenue 1o .25, B kotopoM Y npeacrapisieT codoii O.

28. Coenunenue no nroboMy u3 . 25-27, B KoTopoM m paBHO | nim 2.

29. Coenunenue no moboMy u3 . 25-27, B KOTOPOM m paBHO 3 wiH 4.

30.  CoenmHenue 1o 1.1, B KOTOPOM COEOUHEHHE N €ro (papManeBTUYECKH NpuemeMast

COJIb BBIOPAHBI U3 TPYTIIbI, COCTOALIEH U3:
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31. Coenunnenne @opmyisl 11 wim ero hapmarieBTHUECKH PUEMIIEMAsT COJIb:
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KOJIbIIO A BBIOPAHO W3 TPYMIbI, COCTOALISH M3 (heHWNIa, MUPUIMHIIA, THPUAA3HHUIA,
MAPUMHUAWHAIIA, IMPA3UHWJIA U TPUA3HUHUIIA,

n paBHo 1, 2 unu 3;

T npencrasnsier codoii CR1R, mm O;

W npencrasnsier codoit CR4Rs i O,

U npencrasisier codoit CReR7,

X npencrasisier codoit CRgRo.

V npencrassier codoit CR3 wmm N;

Y npencrasnsier coboit NR1o, O unu otcyTCTBYyeET;

Z npencragjsier co6oit (CR12R13)m;

R nmpexncrasnsier coboi rajioreH win AeUTepuil;, u
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ppasuo O, 1, 2, 3 unu 4,
U TIPU 3TOM:

m paBHO 2, 3, 4 unu 5, ecnu Y OTCYTCTBYET, WIH

m paBHoO 1, 2, 3 wnn 4, ecu Y nipencrasisier codoit NR1o wn O;

kaxneiii 13 Ri, R, R4 11 Rs He3aBrcuMo BbIOpaH U3 rpymmsbl, cocTosuieii u3 H, ranoreHa u
nenTepus;

wiy, anpbrepHaTuBHO, R» m Rs BMecte ¢ aromamu yriepoma, K KOTOPBIM OHHU
NPUCOEIMHEHBI, 00Pa3yIOT MPOCTYIO CBSI3b;

R3 BbIOpan u3 rpymnmsl, cocrositueii u3 H, aelitepus, ranoreHa, rTHaApOKCHIIA U LIHAHO;

wiy, anpTepHaTuBHO, R3; m Ri BMecte ¢ aromamu yriepoma, K KOTOPBIM OHHU
npucoenuHenbl, 006pa3yroT C3-Cs HUKITOANKILT,

wiy, anpTepHaTuBHO, R3 m R4 BMecTe ¢ aromamu yriepojga, K KOTOPBIM OHHU
npucoenuHeHbl, 00pa3yroT C3-Cs HUKITOANKILT,

kaxneiii U3 Re, R7, Rs, Ro u Ri1 HezaBucumo BbIOpaH u3 rpymmel, cocrosimeii m3 H,
rajlore’a u genuTepus,

Rio BeIOpan u3 rpynmsl, cocrosimeii n3 H, nezamermennoro C1-Cs ankuna u C1-Cs ankuna,
3aMeLEHHOr0 OAHUM UJIM HECKOJIbKUMHU aTOMaMH TajioreHa; u

kaxabpii u3 Rip m Ri3 He3aBucumo BbIOpaH w3 rpynmbl, cocrosmieit u3 H, ranorena,
neiitepusi, HezamemieHHoro Ci-Cs3 ankuna u Ci-C; ankuiaa, 3aMELIEHHOTO OJHUM WU

HECKOJIbKMMH aTOMaMH raJlor¢Ha.

32. Coenunenue no n.31, B KOTOPOM n paBHO 1.

33. Coenunenue no n.31, B KOTOPOM N PaBHO 2.

34. Coenunenne 1o jaroboMy 13 .3 1-33, B KOTOPOM KOJIBIIO A TpeAcTaBisieT co0ou heHuI.
35. Coenunenne mo jroOomy u3 mn.31-33, B KOTOpPOM KOJBIO A TpPEncTaBisieT COOOM
TUPUTUHUT.

36. Coenunenue no robomy u3 m.31-35, B kotopom Y npezactasisier codoit O.

37. Coenunenue o robomMy u3 m.31-35, B koTopoM Y OTCYTCTBYET.

38. Coenunenue no mrodomMy u3 .3 1-33, B KOTOPOM KOJIBLIO A mpeacTaBisieT codboii GeHu,

a Y npencrasisiet codoii O.

39. Coennnenne mo jrobomy u3 mmn.31-33, B KOTOPOM KOJBIO A TpPEncTaBisieT CoOOMU
nUpUANHWIL, a Y npeacrtasisier coboit O.

40.  Coenunenue no jmodomy u3 mit.31-33, B KOTOpOM KOJbLO A mpencraBisieT codoit pennn,
a 'Y OTCYTCTBYeET.

41. Coenunenne mo jrobomy u3 mmn.31-33, B KOTOPOM KOJBIO A TpencTaBisieT CoOOMU

NUPUAMHWIL, & Y OTCYTCTBYET.
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42. Coenunnenue o mobomy u3 m.31-41, B koropom T npencrasinsier coboii CRiR,.
43. Coenunenne no mobomy u3 mm. 31-41, B koropom T mpencrasisier coboit O.
44. Coenunnenue no mobomy u3 .3 1-43, B koropom W nipencrasisier codoii CR4Rs.
45. Coenunenne no mobomy u3 mm. 31-43, B koropom W nipencrasisier codoit O.

46. Coenunenue mo nrobomy u3 n.31-45, B kotopom V npenctasisier coboit CR3.
47. Coenunenue no modomy u3 nmn.31-41, B kotopom T mpexacrasisier cobori CR1R2, W

npencrasisier cobori CR4Rs u V npexacrasisier coboii CRs.

48. Coenunenue no nrobomy u3 . 31-47, B koTopoM m paBHoO | wim 2.
49. Coenunenue no jrodomy u3 . 31-47, B KOTOpOM m paBHO 3 Wi 4.
50. Coenunenue no grodomMy u3 1.3 1-33, B KOTOPOM KOJIBLIO A mpeacTaBisieT codoi heHu,

T npencrasnsier coboii CR1R2, W npencrasnsier coboit CR4Rs u V mpencrasisier codoit CRs.

51. Coenunenue no .50, B KOTOpoM Y OTCYTCTBYET.

52. Coenunenue o 1. 50, B kotopoMm Y npencrasisieT coboii O.

53. Coenunenue no mobomy u3 mm. 50-52, B koTopoM m paBHoO | nim 2.

54. Coenunenue no mobomMy u3 mm. 50-52, B KOTOPOM m paBHO 3 wiH 4.

55. Coennnenne mo jrobomy u3 mmn.31-33, B KOTOPOM KOJBIO A TpEncTaBisieT CoOOMU

mupuaunmwl, T npencrasnser codoit CR1R2, W npencrasnsier codoit CR4Rs u V nmpencrasnsier

coboii CR3.

56. Coenunenue no .55, B KOTOPOM Y OTCYTCTBYET.

57. Coenunenue o 1.55, B koropoM Y npexacrasisier codoii O.

58.  Coepunenue no moOomy u3 i 55-57, B koTopoMm m paBHO 1 nim 2.
59.  Coepunenue no moOoMy u3 . 55-57, B KOTOpoM m paBHO 3 i 4.

60. Coemqunenne mo m.31, rme coeguHeHWe WM ero (apMaleBTHUECKH MpHeMJieMasl COJb

BBIOPAHBI U3 TPYIIIBI, COCTOSIIEH U3:
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61. dapmareBTHIECKasi KOMITO3UIIHS, CONeprKalasi CoequHeHue 1o JrodomMy u3 mm. 1-60 wim
ero (hapMaLeBTHUECKH PUEMIIEMYIO COJIb U (hapMaLeBTHYECKH IPUEMIIEMbIN HOCHTEITb.
62. Crioco0® nedeHus: HApKOJENCHH Y HYXKAAKMIErocsi B 3TOM CyObEKTa, BKIIFOYAFOINUN
BBEZICHUE CYOBEKTY COeAMHEHUs 110 JIoOoMy u3 L. 1-60 win ero papmManeBTUIeCKH IPUEeMIIEMO

COJIM, UJIM KOMITO3UITUHU I10 1. 61.
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63. Crioco0 Je4yeHHs KaTaIIeKCHHM y HYXKOAIOLIErocsi B 3TOM CYyObBEKTa, BKIIFOYAOIIUN
BBE/ICHUE CYOBEKTY COeAMHEHU O JIoOoMy u3 L. 1-60 win ero papmManeBTHIeCKH IpUeMIIeMO
COJIM, UJIM KOMITO3UIUHM I10 1. 61.

64. IIpumenenne coenuHeHus no mobomy w3 mm. 1-60 umm ero QapmaneBTHYECKH
NPUEMJIEMON COJIU, WA KOMIIO3ULMH 110 M. 61 A1 U3rOTOBJIEHUS IEKAPCTBEHHOTO CPEACTBA IJIs
JIeUEHUs1 HAPKOJIETICHH.

65. IIpumenenue coemuHeHuss 1Mo JroOoMy wu3 1. 1-60 wim ero (QapmManeBTHYECKH
MPUEMJIEMON COJIM, UM KOMITO3UIMHU 1O M.61 AJsl U3TOTOBJICHUS JIEKAPCTBEHHOTO CPEACTBA AJIs
JIeUeHUs KaTaIrUIeKCHH.

66. Coenunenue o modomy u3 1. 1-60 win ero GpapManeBTUIECKH MpreMIieMasi COJIb, WK
KOMITO3UIMS 110 1. 61 1yt mpUMeHeHUsI B Crioco0e JIeYeHUs] HAPKOJISTICHH Y HYKTAFOIIErocsl B
3TOM CyOBeKTa.

67. Coenunenne mo modomy u3 1. 1-60 win ero gpapManeBTUIECKH MpHeMIieMas COJIb, WITH
KOMITO3UIWS 110 1. 61 Uit MPUMEHEHUs! B Croco0e JISYeHUST KATAIUIEeKCUH Y HYKAAIOIIErocs B

3TOM CyOBeKTa.
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