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OIIMCAHUE U30BPETEHUA
2420-566997EA/17

OIITHYECKHN AKTUBHOE ASABUITUK/IMYECKOE ITPOU3BOJHOE

OBJIACTb TEXHUKH, K KOTOPOU OTHOCHUTCSA U30EPETEHUE

[0001]

Hacrosimee nzo0peTeHne OTHOCHUTCS K IPUMEHSEMOMY B KayeCTBE JIEKAPCTBEHHOTO
npernapara ONTHYECKH aKTHBHOMY IPOU3BOAHOMY, COIEp KalleMy a3aOWIMKINYECKOe KOJBIIO,
Wi K ero (apMaueBTHUECKH TNPHEMIIEMOH COMM U K (papManeBTU4eCKOH KOMITO3HILIUY,
BKJIIOYAIOLIEN 5TO MPOU3BOJHOE, WM K JIEKAPCTBEHHOMY MpenapaTry, BKIIOYAIOLIEMY
KOMIO3ULIMIO I JIeYEHUs] WJIM TMPEJOTBPALICHHUs] COCTOSHUN, acCOLMHUPOBAHHBIX CO
CBSI3bIBAHHUEM MEXAy OenkoM MeHHMHOM U MLL (rucrormeruntpancdepasoil).

YPOBEHb TEXHUKU

[0002]

MLL nefiko3 mpencraBisier coOoil  3a0ojeBaHMe, Ha KOTOPOE NPUXOAHTCS
npuOIM3UTENILHO OT 6 10 7% OT BCex ciy4aeB ocTporo mwuenoseiikoza (AML) u octporo
mampobnactHoro netiko3a (ALL), u kaxnplii ron B AMepuKke BIEpBble quarHoctupyrotr MLL
neiiko3 npudmmsurensHo y 1100 moneit. Coobmanock, 4TO OCHOBHBIMHU T'€HAMH-TIAPTHEPAMH TIO
CIMSIHUIO, KOTOpbIe BbI3bIBatOT MLL nefikos, siBnstorcs, no-sunumomy, AF9, ELL, ENL, AF10
u AF6 npu octpom muenoneiikoze (AML), u AF4, ENL u AF9 npu octpom numdobiacTHOM
neiikose (ALL) (HermaTeHTHBIH JOKYMEHT 1).

[0003]

IIpennonaraercs, 4ro cnutbii 6enok MLL, CIuTBIl ¢ FeHOM-IAPTHEPOM IO CIIUSHUIO,
MOJKET BBI3bIBATH HEOIPaHUYEHHYHO nponudepannto HenudepeHIPOBAHHBIX
IéMOIOATHYECKUX KJIETOK, NPUBOISLIYIO K JIEHKO3y (HemareHTHbIH 1oKkyMeHT 2). Coolmmaercs,
4yTo cauThlii 6eok MLL cHauana CBsI3bIBaeTCs ¢ MEHMHOM, 00pasysi KOMIUIeKC. B ¢Bs3u ¢ aTuMm,
OJKUIAETCs, YTO Pa3BUTHE PAKOBOW OIMYXOJIM, BbI3BAHHOE CJUTHIM OenkoM MLL, moxker ObITh
NPEAOTBPALICHO MyTeM HHTHOUPOBAHUS MEPBOTO CBA3BIBAHHUS MEXKAY CIUTBIM Oenkom MLL u
MEHHHOM (HETIaTeHTHBII JOKYMEHT 3).

[0004]

Coobmaercs, yto MLL pelicTByeT B KadecTBe KO(aKTOpa aKTHUBALMHU AHAPOTEHHOTO
CUTHajla TIPpU pake TMPEACTATeNbHON kene3bl. B CBI3M C  3TUM, OXHMOAETCS, YTO
HU3KOMOJICKYJIIPHBI HMHIHOUTOP, KOTOPBIN IeJICHANPABIEHHO HHIHOUPYET CBSI3BIBAHUE MEXKIY
MEHHHOM H CIHUTBHIM OenkoM MLL, MOXXeT mpUMEHSThCS B KaUeCTBe JIEKAPCTBEHHOTO Mpernapara
IUTS JIEYeHUs paka (HeTIaTeHTHBINA TOKYMEHT 4).

Coolmaercsi, 4TO MEHHH JEHCTBYeT B KaueCcTBE KO(aKTOpa akTHBALMK aHAPOTEHHOTO
CUTHAJIa MPU PAaKe MOJIOYHOMU >KeJe3bl. B CBsI3U € 3TUM, 0XKHAAETCs, YTO HU3KOMOJIEKYJISIPHBIN
UHTUOUTOP, KOTOPBIA LEJICHANPABIEHHO UHIHONPYET CBS3bIBAHWE MEXIY MEHWHOM M CIHTBHIM
6enxom MLL, MOXeT MPUMEHSTHCS B KaueCTBe JIEKAPCTBEHHOI'O Npemnapara il JIEUeHHs paka
(HeTaTeHTHBIN TOKYMEHT 5).

Coobmaercs, uyro MeHnH wiu MLL wurpaer BakHyI poJib IPH NPOTPECCHPOBAHUU



OMyXoNu B ciydae capkombl FOuHra, paka meueHu M paka ¢ akTUBUpYHOLIeH myrauueid pS3, u
OKU/IAETCsI, YTO HU3KOMOJIEKYJISIPHBIH MHTHOUTOpP, KOTOPBIA LENEHANPABICHHO HHTHOUpPYyeT
CBSI3bIBAHME MEXAy MEHHHOM M CIUTBIM OenkoM MLL, MOXeT NpUMEHSThCS B KauecTBe
JIEKApCTBEHHOTO INperapara AJis JIeYeHUs paka (HeNmaTeHTHBIN TOKYMEHT 6).

[0005]

B maTeHTHBIX NOKyMeHTax 1-3 pacKpbIThl HU3KOMOJIEKYJISIPHbIE HHIMOMTOPBI, KOTOPBIE
LieJICHANIPABJIEHHO MHIHOUPYET CBS3bIBAHUE MEKIy MEHUHOM M ciuThiM OeinkoM MLL. OxHako,
HACTOsIIee COENMHEHUE MpUBENeHHON Hiske ¢Gopmynbl (1), KOTOpoe NpencTaBisieT CoOOi
ONTHUYECKH AaKTUBHOE TMPOU3BOAHOE, coaepikamee a3abULUKIMYECKOe KOJbLO, B 3THUX
MATEHTHBIX JOKYMEHTAaX HE PACKPBITO M HE MPEIJIOKEHO.

CCBLJIKU HA U3BECTHBIM YPOBEHb TEXHUKU

[0006]

(CchLIKH Ha TATEHTHBIE JOKYMEHTBI)

[[TaTenTHbI nokymeHT 1] WO 2017/112768

[[TaTenTHBIN nokymeHT 2] WO 2017/214367

[[TaTenTHbIN nokymeHT 3] WO 2018/050686

[0007]

(CchLikn Ha HETTATEHTHBIE TOKYMEHTBI)

[Henmarentnsiii nokyment 1] Look A. T, Science, 278 (5340): 1059-1064 (1997)

[Henmarentneiii nokymeHT 2] Yokoyama A, et al., Cell 123 (2): 207-18 (2005)

[Henmarentneiii nokymeHT 3] Yokoyama A, et al., Cancer Cell. 14(1): 34-46 (2008)

[Henarentneiii nokyment 4] Malik, R. et al., Nature Medicine. 21(4):344-352 (2015)

[Henmarentneiii nokymeHT 5] Imacho, H et al., Breast Cancer Res Treat. 122(2):395-407
(2010)

[HenatentHsiii nokyment 6] Svoboda, . K. et al., Oncotargrt. 8(1):458-471 (2017)

CYHIHOCTD U3OBPETEHUA

[0008]

(3amaua, peuraemast H300peTEHHEM)

3amada HACTOSIIErO M300pETeHHMsS MOXKET 3aKJIYaTbCs B CO3MAHUHM COENUHEHWS,
KOTOpoe 00JIaaeT MpOTUBOOITYXOJIEBBIM JIEHCTBUEM B PE3YJIbTaTe WHIMOMPOBAHUS CBSI3bIBAHUS
mexay ciuteiM Oenkom MLL (menuddepeHunpoBaHHbIil Neiiko3), KoTtopblid ciut ¢ AF4 wmm
AF9, SBIAOMMUMCS TUMTUYHBIM I'€HOM-TIAPTHEPOM 1O CIUSHHIO, Bb3biBatomuM MLL neiikos, u
MEHHHOM. bonee mpeamoututenpHasi 3ajjada HACTOSIIETO M300PETEHHS MOXKET 3aKI0UaThCs B
CO3JIaHUM COENWHEHHs, KOTOopoe oOjajmaer NPOTHUBOOMNYXOJIEBbIM JEHCTBHEM B pe3yJbTare
UHTUOMPOBAHUS CBSA3BIBAHHS MEXIY MEHHHOM M CIUTBIM OenkoM MLL, u o moBogy KOTOpOro
OKH/IAeTCsI, YTO OHO OyIeT XapaKTepHU30BaThCs BBICOKOH O€30MacHOCTBIO, 00YCIOBIEHHON
HAJIMYMEM MHTEpPBaa MEXAY KOHLEHTpaLHel, IpH KOTOPOI COeAMHEHNE MOXKET HHTHOUPOBATh
nposndeparuio KIeTOK, U KOHIEHTPALMeH, P KOTOPOH COeAMHEHNE MOXKET HHTHOUPOBATh TOK
kamueBbIx kaHanoB hERG. Jlpyrumu cioBamuy, 3aa4a HaCTOSIIErO N300PETEHNUS 3aKIIF0UAETCS B

CO3AaHUN TMPOTHUBOOMYXOJICBOIO JICKAPCTBCHHOI'O IIpfriapara € BbICOKHUM TCPANICBTUYCCKHUM



s dexTom.

[0009]

(Pemenue 3amaun)

ABTOpBI HACTOSILIErO H300pETEHHs] MPOBEIM TINATENBHOE HCCIEAOBAHHE C IENIBI0
pelIeHus] YIIOMSHYTOH BBIIE 3a7aud, U ObUIO OOHApPYKEHO, YTO COENMHEHHE IMPUBEAECHHOM
Hioke ¢opmyasl (1) mam ero QapmaueBTHYECKH NpUeMieMas COJb (Jajlee B OIMHMCAHWUU
n300peTeHNs] OHO MOJKET HA3bIBAThCS "HACTOSIIIUM COeduHEeHueM") oOiamaer OYeHb BBICOKHM
MMPOTHUBOOITYXOJICBBIM I[eﬁCTBI/IeM, O6YCJ'IOBJ'I6HHI:>IM MOIIIHbIM I/IHFI/I6I/II)YIOH_II/IM HeﬁCTBPIeM Ha

CBSI3bIBAHUE MEXy MEHUHOM U CIIUTHIM Oenkom MLL.

[0010]
CoOTBETCTBEHHO, HACTOALIEEe N300PETEHNE OMHICHIBACTCS CIEAYIOIIUM 00pa3oM.
[0011]
(ITynxkr 1)
Coenunenune popmyisr (1):
RGC
RBB RGD
RSA 4
RSB Y ( )p

R ()

apryb HN-
5A>=U c'/d ZR2
R I; 4

WM ero (papMaleBTHUECKU pUemIieMast CoJib, Tae

p npencrasisieT codoii 1 uu 2;

R!, R?, R’ u R kawupii HesaBucumo npencTasisieT coOOM aToOM BOIOPOHA, aTOM
rajloreHa, LWHAHO, HUTPO, KapGOKCHI, CyabhoHoBy0 kucnory, -OR’, -SR’, -COR®, -CO,R?, -
CONR’R', -SO,R®, -SO,NR’R", -OCOR?, -OCO,R®, -OCONR’R", -NR°R'’, -NR''COR?, -
NR'"'CO,R®, -NR"'CONR’R', -NR"'SO,R®, -NR"'SO,NR’R"® nnut -M-Q; mmm R' 1t R? w/mmm R?
1 R* MoryT GbiTh 0GBenuHEHBI BMECTE ¢ OOPA3OBAHHEM B KAXKIOM Cllydae He3aBHCHMO =O,
—CR'*R'*, =N-NR'?*R'* y;1 =N-OR'?";

Kaxapli M, B ciy4ae MNOpPUCYTCTBUS BO MHOKECTBEHHOM 4YHCJE, HE3aBUCHUMO
NpeacTaBisieT co0oi, HeoOs3aTeNbHO 3aMelneHHbIi C) ¢ amKujIeH, HeoOs3aTeIbHO 3aMeIleHHbIH
C,.6 anKkeHusIeH, HEOOsI3aTENbHO 3ameleHHbIN C) ¢ ATKHHUIIEH, HEO0s3aTEIbHO 3aMeleHHbIH Cs.
10 UMKJIOAJIKUJIEH, HEeOoOs3aTebHO 3aMelleHHbIi 3-10 YIeHHbI HACBIIIEHHBI TeTePOLIMKIIUIL,
HeoOs3aTenbHO 3amerneHHbI Co 19 apUIeH WM HeoOs3aTeNIbHO 3aMeleHHbIH 5-12 4jIeHHBbIH
reTepoapulieH,

Kakapli Q, B ciydyae IPUCYTCTBUSI BO MHOMKECTBEHHOM 4YHCJE, HE3aBHCHUMO

npencraBisier coOOH, aroM Bopopoda, HeoOsi3aTenbHO 3aMmemeHHbld (C3.1p LHUKJIOAJIKHIL,



HeoOs13aTeNbHO 3aMelleHHbIH 3-10 YieHHBIH HACHIIEHHBIH TeTepPOLUKINI, HeoOs3aTeabHO
3amerneHHbIN Cg 1o apT WUIK HEOOs13aTeIbHO 3aMEeIeHHBIN 5-12 YIeHHBIH reTepoapu,

Ka K bIH R7, B Cllydae TMPUCYTCTBUS BO MHOXXECTBEHHOM 4YHCJIE, HE3aBUCUMO
NpeacTaBisieT coOOMH, aTOM BOAOPOAa, HeoOs13aTebHO 3aMelneHHbIl C.¢ aJIKiI, HeoOs3aTeNIbHO
3amereHHbiii Cog alKeHWI, HeoOs3aTeNlbHO 3aMemeHHbIl Cog alKHHUI, HeoOs3aTeNbHO
3amereHHbiil Ci.g LMUKIOANKUI, HEeoOs3aTeNbHO 3aMellneHHbl 3-10 WIeHHBIH HACHIIIEHHBIH
reTepOLMKIINII, HeoOs3aTeNbHO 3aMelneHHbIN Ce 1o AP HITH HEOOs13aTeNIbHO 3aMEeLeHHbIH 5-12
YJICHHBIN Fe€TePOapPUII;

KK bIH Rg, B Cllydae TPHUCYTCTBHS BO MHOXKECTBEHHOM YHCJE, HE3aBHUCHMO
npexacrasisietT codboi Cj_ amKu;

KasKIbIA R9, R' u R nesasucumo npencrasisier codoii arom Bomopona win Ci.g aJKuII,
u ecrt R?, R' o R NPUCYTCTBYIOT BO MHOXXECTBEHHOM YHCJIE, TO KaXKIbII R’, R" wm R"
MOJKET OBITh OJUHAKOBBIM WJIH PA3HBIM, WU KOTAA R’ u R o6a npencTaBisiFoT coboit Cig
aNKWI, OHH MOTYT OBITh OOBEIUHEHBI C ATOMOM a30Ta, K KOTOPOMY KaXKAbIH W3 HUX
MPHUCOEINHEH, C 00pa3oBaHUEM 3-8 YJIEHHOTO a30TCOAEPIKAIIErO HACKIIEHHOTO reTePOLHKIIA;

o 12A 13A
Kakaoei R u R

HE3aBHCHUMO MPEACTaBIsIeT cOOON aTOM BOIOPONA, aTOM TajIOTeHa,
[[UAHO, HUTPO, KApOOKCHII, CYJIb(POHOBYI) KHCIIOTY, —COR14, —C02R14, —CONR15R16, -SOZRM, -
SOZNR15R16, HeoOs13aTenbHO 3amelneHHbll Cig ankumi, HeoOs3aTenbHO 3aMelneHHbIn Cog
ajnKeHun, HeoOsi3aTeNbHO 3aMelneHHbili C,g aNKHHWII, HeoOs3aTeabHO 3amelneHHbln Cs g
LUKJIOATIKWJ, HeoOs13aTeIbHO 3aMelleHHbld 3-10 ujeHHBbIH HACBIIEHHBIA TIeTePOLMKIIHIL,
HeoOsi3aTenpHO 3aMeleHHbId Cg 1o apui WIH HEOOs3aTeNIbHO 3aMeIleHHbIN 5-12 ujeHHbIH
reTepoapull, u eciiu R pym R4 MIPUCYTCTBYIOT BO MHOKECTBEHHOM YHCJIE, KaKIbIN R
R"* moxer GbITh OMHAKOBBIM HIIH pa3HbIM, WIN KOTAA R'** u R"* o6a IPENCTAaBISIIOT OO0
HeoOs3aTeNbHO 3aMelneHHbI C ¢ aIKuiI, OHU MOTYT OBITh OOBEIUHEHBI C ATOMOM YIJIepoa, K
KOTOPOMY OHH MPUCOEANHEHBI, C 00pa30BaHUEM 3-8 UJIEHHOTO HACHIIEHHOTO KapOOLMKIIA;
kaxabii R'® u R™® nesasucumo mpencrasmsier coGoii aToM BOXOPOaa, HEOBA3ATEIBHO
3aMmeineHHblii Cig ankui, HeoOs3aTeNbHO 3aMelneHHblli Cog aJKEHW, He00s3aTeIbHO
3aMelneHHblii Cyg aJKMHWI, HeoOs3aTeabHO 3aMellneHHbI Ci o LUKIOAIKUI, HEOOs3aTeIbHO
3aMelneHHbid 3-10 YyieHHBI HACBIIIEHHBIH MeTePOLMKINII, HeoOs3aTeNnbHO 3aMereHHbid Cg o

12B 13B

apuiI WIH HeoOs3aTeNbHO 3aMeleHHbIH 5-12 uneHHbI rerepoapwi, U eciu R wmmm R

12B 13B

MPUCYTCTBYKOT BO MHOXECTBCHHOM YHCJIC, TO Ka}I(I[beI R i R MOJKET OBITb OANHAKOBbBIM

2B 13B o .
u R oba mpencrasisiroT co0oit HeoOs13aTeNbHO 3aMeneHHbINH C.

WM pa3HbIM, WM Korza R
¢ QJIKWJI, OHU MOTYT ObITh OOBEAWHEHBI C ATOMOM a30Ta, K KOTOPOMY OHHM NPUCOEIUHEHBI, C
o0Opa3zoBaHHeM 3-8 WIEHHOTrO a30TCOAEPIKAIIETr0 HACBILIIEHHOTO MeTePOLIUKIIA;

kaxaeii R, B Cly4ae NpPUCYTCTBUSI BO MHOXECTBEHHOM YHCIIE, HE3aBUCUMO
npexncrasisieT coboit Cj_g anmKu;

kaxaeii R™ u R Hezasucimo npezacTasisier coboi arom Bopopona miu Cie alaKuiI, U
ecim R" wm R' MPUCYTCTBYIOT BO MHOKECTBEHHOM YUCJIE, KAXKIbIN R" wm R'® moxer GbiTh
ONMHAKOBBIM HIH pasHbM, min korxa R u R'® o6a mpencrasmsiror coGoii Cie ankui, OHH

MOTYT OBITD O6'be}]I/IHeHbI C aTOMOM a30Ta, K KOTOpOMY Ka)I(I[beI U3 HUX TOPHUCOCOAUHEH, C



oOpa3oBaHHeM 3-8 HJIEHHOTO a30TCOAEPIKAIIETO HACHIIIEHHOTO IeTEePOIIUKIIA,

X npencrasisier codoit -C(O)- mmu C aaKuieH;

a, b, ¢ 1 d KaKIBI HE3aBUCUMO TPEACTaBIIsIeT Co00M 1 wn 2;

R, R, R®, R®®, R® u R®" kaxnplii He3aBHCHMO npencTasisier co00H aToM BOAOPOAA,
ATOM TaJOTeHa, LUAHO, HUTPO, KapOokcH, cyiabhonoByo kucmory, -OR'7, -SRY, -COR™, -
COR", -CONR"R™, -SO,R", -SO,NR"R*, -OCOR'®, -OCO,R"®, -OCONR""R*, -NR"R, -
NR*'COR'", -NR*'COR"®, -NR*'CONRR™, -NR*'SO,R"®, -NR*'SO,NR'’R™, HeobszarensHo
3amerneHHbit Ci¢ ankui, HeoOsi3aTeNbHO 3aMemeHHbld Co¢ aNKEHUJ WM HEeo0sS3aTelbHO
3ameleHHbIN Co g AIKUHUIT,

RY, R"Y, R* u R* kaxupii He3aBHCHMO npencrasisier coboli atom Bomopona uiu Cig

17 pl 2 21 o 17
ankmi, 1 ecid R, R 9, R%, unmu R MPUCYTCTBYIOT BO MHOKECTBEHHOM YHCJIE, KaKIbId R,

5
RY, R* wm R* wmoxer GbITH OZMHAKOBBIM HIIH pasHbIM, WIM KOraa R"” u R™ o6a
NpenCTaBisIIOT coboit Cj ¢ aNKmiI, OHH MOTYT ObITh OOBEIMHEHBI C ATOMOM a30Ta, K KOTOPOMY
Kbl U3 HUX TPUCOEANHEH, ¢ 00pa3oBaHueM 3-8 UJIEHHOTO a30TCOAEPIKAIIET0 HACHIIEHHOTO
reTepOLNKIIA,

KaKIbIN RIS, B Clly4ae TPHUCYTCTBUS BO MHOXECTBEHHOM 4YHCJIE, HE3aBHCUMO
npexacrasisieT coboit Cj_ anmKu;

U npencrasisier coboit CR* nim aToM a30Ta;

R* npencTasisier coboit aToM Bogopona, atoM rajorena, Cj s ankuin (KOTOPBIA MOXKET
OBITH 3aMEIeH C MOMOILILIO0 OT | 10 5 ONMHAKOBBIX WM PAa3HBIX 3aMECTHUTENIeH, BEIOPAHHBIX U3
atoma ¢ropa, -OR™ u -NR¥R*), -CO,R*, -CONR**R*’ it umaso;

Ka KIbIN R* u R* nesasucumo npencrasisier codoit arom Bogopona win Cjg aaKui, U
ecin R wm R* MPUCYTCTBYIOT BO MHOKECTBEHHOM YHCJIE, TO Ka>KAbII R* wm R* mosxker
OBITh OIMHAKOBBIM WJIM PA3HBIM, HJIH KOT/IA R® u R* o6a npeAcTaBysitoT coboit Cj_¢ amKuiI, OHU
MOTYT ObITh OOBEMHEHBI C ATOMOM a30Ta, K KOTOPOMY OHHU MPUCOEIMHEHBI, ¢ 00pa30BaHUEM 3 -
8 YJIEHHOTO a30TCOMEPIKAIIETO HACHIIIIEHHOTO reTePOIIMKIIA,

R* npexcrasisier coGoit C g Ak,

KasKIbIi R?® u R*" nesaBucumo npencrassier co0oit atoM Bomopoaa uiu Cj_g K, WIn
Korma R* u R o6a npencTaBysiFOT co0oit Cj ¢ aNKuI, OHU MOTYT ObITh OOBEIMHEHBI C AaTOMOM
a30Ta, K KOTOPOMY OHH MPUCOEOUHEHBI, C OOpa3oBaHHEM 3-8 YJIEHHOTO a30TCOMEPIKAIIEro
HACBILIEHHOTO T€TEPOLIUKIIA;

Y npencrasisier codoit -O-, -S-, CR®R?®- unu —NRZS—;

KasKIbIA R?% u R” nesaBucumo npencrasisier codoit atom Bogopona uiu Cj_g aJTKUI,

Z. mipencraBisieT coOOW aTOM BOIOPONA, aTOM TajioreHa, LUAHO, HHUTPO, KapOOKCHIL,
cyabdonosas kuciora, -OR™, -SR™, -COR?!, -CO,R?!, -CONR¥R™¥, -SO,R*, -SO.NR*R?, -
OCOR™, -OCO,R*, -OCONR¥™R™, -NR*R¥, -NR*COR?!, -NR*CO,R*, -NR*CONR*™R™, -
NR*'SO,R*, -NR*SO,NR*R*, neoGszarensro samermennsit C¢ ankui, HeoGS3aTENbHO
3aMelneHHbiii Cr¢ alKkeHua, HeoOs3aTeNbHO 3amelneHHbIH Corg¢ aNKMHUI, HEOOsS3aTEIbHO
3aMelneHHbiii C3 19 LUKIOAJIKUI, HEOoOs3aTeNbHO 3aMmelneHHbIli 3-10 4jieHHBIH HACBIIIEHHbII

reTepOLMKIINI, HeoOs3aTenbHO 3aMeIneHHbI Cq 10 apuil WIH HEoOs3aTeIbHO 3aMeIleHHbIH 5-12



YJIEHHBIN FE€TEPOAPUIT,

R® 0, R32, R¥ u R* KaXKAbIH HE3aBUCUMO IMpencTaBiisieT codboli atom Bopopona, Ci¢ alkui
(KOTOpBIH MOKET OBITh 3aMELIEH ¢ IOMOIIBIO OT 1 10 5 OMMHAKOBBIX WM PA3HBIX 3aMECTHUTEINEH,
BBIOPAHHBIX U3 TPYMIBI, COCTOALIEH U3 aTroma (Topa, aToMa XJopa, aToMa Opoma U TUAPOKCH),
nmn Cs.yo pKI0anKm, i xorna R u R o6a NpencTaBisiioT coboit Cj¢ aJKuI, OHU MOTYT
ObITh OOBEUHEHBI C aTOMOM a30Ta, K KOTOPOMY OHHM MPHUCOENMHEHbI, ¢ oOpasoBaHueM 3-8
YJIEHHOTO a30TCOAEPIKALLErO HACHIIIIEHHOTO IeTePOLIMKIA; U

R?! npenctapisier codoit C_g ankui, HeoOsA3aTeTbHO 3aMeIEHHbBIN ¢ TIOMOIIBIO OT 1 10 5
OJIMHAKOBBIX WJIM PAa3HBIX 3aMECTHUTeJEH, BHIOPAHHBIX U3 TPYIIbI, COCTOSINEH U3 aToMa (GTopa,
aToMa XJiopa, aToMa OpoMa U THIPOKCH.

[0012]

(ITynkr 2)

Coenunnenue no myHKTY | win ero apMareBTHYeCKH MPUEMIIeMas COJib, TIe

R!, R?, R’ u R kawmpii HesaBucumo nmpeacTaBisieT coOOM aTOM BOIOPONA, aTOM
ranoresa, -OR’” wm -M-Q; wi R' u R* wum R® u R? MOTYT OBITh OOBEIUHEHBI BMECTE C

12Ap, 13A
oOpa3oBaHHeM B Ka koM ciydae HezaBucumo =0 mwiu =CR “"R™7%; u

12A 13A .
u R7" HezaBUCHMO mpeAcTaBisieT COOOM aTOM BOAOPOAA, aTOM TaJioTeHa,

Kakaeld R
[IMaHO, HeoOs3aTeNbHO 3aMelneHHbId Cig alkui, HeoOs3aTenbHO 3aMelneHHbId Co aKeHH,
HeoOs13aTeNbHO 3aMellneHHblH Co. aNIKMHWII, HeoOsI3aTeNbHO 3aMelneHHbIH C3 g LIUKIIOAJIKHI,
HeoOs13aTeNbHO 3aMelneHHbIH 3-10 uieHHBIH HAChILEHHBIH TeTepPOLUKINI, HeoOs3aTeabHO
3amerneHHbI Cg 1o apyl WIN HEOOs13aTeNbHO 3aMeLIeHHBIA 5-12 ujeHHBIA reTepoapiil, U eciiu

13A o n12A 13A
R"™ wm R IMPUCYTCTBYIOT BO MHOXXECTBEHHOM 4HCie, TO Kaxabli R wimm R moxer

12A 13A .
u R oba mnpencraBisOT CcoOOM

OBITP OOWHAKOBBIM WJM pa3HbIM, Win Korma R
HeoOs3aTeNIbHO 3aMelneHHbIH C ¢ alKuiI, OHU MOTYT OBITh OOBEUHEHBI C aTOMOM YTJIepoaa, K
KOTOPOMY OHH MPUCOEANHEHBI, C 00pa30BaHUEM 3-8 UJIEHHOTO HACBIIEHHOTO KapOOLMKIIA.

[0013]

(ITynxkr 3)

CoenuHenue 1o myHKTY | v 2 win ero papMaleBTHYECKU MpreMiieMasi COJlb, TJIe

HeoOs3aTenbHO 3aMelneHHblii  Cig ankuieH, HeoOs3aTenbHO 3amerieHHbli Cog
aJIKEHUJIEH, HeoOs13aTeNnbHO 3aMelneHHbIil Co g aNKMHUIIEH, HEOOs13aTeNbHO 3aMeleHHbIn Cs
LIUKJIOAJIKAJICH, HEeOoO0sS3aTeNbHO 3aMelleHHbIH 3-10 YJIeHHbIH HACBIIIEHHBIH TeTePOLIUKIIII,
HeoOsi3aTenpHO 3amerneHHblil Cg 19 apuiieH, HeoOs3aTelbHO 3aMeIleHHbIH S5-12 ujieHHbIH
reTepoapuiieH, HeoOs3aTeNbHO 3aMmemeHHbl Ci ¢ amkmi, HeoOs3aTenbHO 3aMerneHHbd Cog
aJIKeHun, HeoOsi3aTeNnbHO 3aMelneHHbIli C,g aNKHHWI, HeoOs3aTeabHO 3amerieHHbIn Cs g
LUKJIOATIKWJI, HeoOsi3aTeNbHO 3amerneHHbIl Cg 1o apuil U HeoOs3aTeNbHO 3aMelleHHbId 5-12
YJIeHHBIA retepoapui B M, Q, Z, RSA, RSB, R6A, R6B, R6C, R6D, R7, RuA, RIZB, Ry RIB MOTYT
OBITh HE3aBHCHUMO 3aMEIICHBI C MOMOIIBIO OT 1 10 5 ONMHAKOBBIX WJIM PA3HBIX 3aMECTHUTEJECH,
BBIOPAHHBIX U3 TPYIIIBI, COCTOSIIEH U3

(1) atoma ranorexa,

(2) runpoxkcy,



(3) Ce-10 apuia,
(4) 5-12 unenHoro rerepoapuina,
(5) Ci6 ankuna,
(6) Cy ankeHMsIA,
(7) Cy6 ankuHUIA,
(8) Ci6 anmkokcH,
(9) Cs.10 LMKIIOATKUIIA,
(10) 3-10 yeHHOrO HACHIIEHHOTO TeTePOLIMKIIIIIA,
(11) xapbokcuna,
(12) -COR*™,
(13) -CO,R™*,
(14) -CONR™R>*,
(15) -NRARYA,
(16) -NR**COR™*,
(17) -NR**SO,R™,
(18) -SO,R™4,
(19) -SONR¥™RYA,
(20) cyib(hOHOBOM KHUCIIOTHI,
(21) pocdopHOIi KUCTOTHI,
(22) umano u
(23) HuTpo
rae ykasanHbiil (3) Ce1o apui, (4) 5-12 unennsiii rerepoapui, (5) Cie ankun, (6) Cas
ankenun, (7) Cpe ankunmn, (8) Ci¢ ankokcu, (9) Cs o umknoankun u (10) 3-10 uneHHbIH
HACBIIIEHHBIH TE€TEePOLMKINI MOTYT OBbITh HE3aBUCHUMO 3aMEIIeHbl ¢ MOMOILIbK OT 1 10 5
OJIMHAKOBBIX WJIM PA3HBIX 3aMECTUTENICH, BHIOPAHHBIX M3 TPYIIIbI, COCTOSLICH U3
(a) aToM rayioreHa,
(b) runpokcw,
(¢) Ce-10 apua,
(d) 5-10 unenHoro rerepoapura,
(e) Ci¢ ankua,
(f) Co¢ ankeHmna,
(r) Ca.6 ankuHUIA,
(h) Cy.¢ ankokcy,
(1) C5.19 LIMKJIOAJIKUIIA,
(j) 3-10 ueHHOrO HACBIIIEHHOTO TeTEPOLIUKIINIIA,
(k) xapOokcua,
(1) -COR>®,
(m) -COR®”,
(n) -CONR*ERYE |
(0) -NR¥BRB,



(p) -NR*BCOR™®,

(q) -NR*BSO,R3®,

(r) -SOR™,

(s) -SO,NR3BRE|

(t) cynbOHOBOI KUCIIOTHI,

(u) pochopHOIT KUCITOTHI,

(v) muaHo u

(W) HITPO;

kakabii R, B ciyuae NpHCYTCTBHS BO MHOMKECTBEHHOM HUHCNE, HE3aBHCHMO
npexacrasisietT codboi Cj_ amKu;

36A 37A
uR

KaKabed R HE3aBHCUMO MPEACTABIISIET OO0 arom Bomopoaa uimu Cj g K, U

36A 37A . 1536A 37A
eciu R™ wimm R™ mpuCyTCTBYIOT BO MHOXKECTBEHHOM uucie, TO Kaxabli R™ mmm R

36A 37A
MOJKET OBITH OAWHAKOBbIM HJIM pa3HbIM, HUJIM KOTa R n R

oba npencrasisiroT coboii Ci ¢
AJIKHJI, OHH MOI"YT 6bITb O6”beI[I/IHeHbI ¢ aTOMOM a30Ta, K KOTOpOMy OHU HpI/ICOeI[I/IHeHbI, C
oOpa3zoBaHHeM 3-8 YIEHHOTO a30TCOAEPIKAIIETO HACBIIIIEHHOTO reTEPOIINKIIA,

kaxaeii R7P, B Cllydae IMpPUCYTCTBUSI BO MHOXECTBEHHOM YHCJIE, HE3aBUCUMO
npencrasisier codoit Cy_g ankwwt; u

36B 37B
uR

Kakaed R HE3aBHCUMO TpeACTaBIsieT codoit atoM Bopopona min Ci.¢ alKuI, U

36B 37B . 1536B 37B
ect R nimm R™™ mpuCyTCTBYIOT BO MHOXKECTBEHHOM 4HCIe, Kaxabll R min R moxer

36B 37B
OBITD OAWHAKOBBIM HJIM PA3HBbIM, HUJIM KOI'Jd R n R

oba npencrasisaroT coboit Ci ¢ anku,
OHM MOTYT OBITb OOBEAMHEHBI C aTOMOM a30Ta, K KOTOPOMY OHH IPUCOEOUHEHBI, C
oOpa3oBaHHeM 3-8 HWJIEHHOTO a30TCOAEPIKAIEr0 HACHIIIIEHHOTO IreTePOLIHKIIA.

[0014]

(ITynkr 4)

Coenunenue no Jr000My U3 MyHKTOB 1-3 Mk ero (hapMaLeBTHUECKH pUemMieMasi CoJb,
rae

HeoOs3aTenbHO 3aMelneHHblii  Cig ankwieH, HeoOsBaTenbHO 3amerieHHbli Cog
aJIKEHUJIEH, HeoOs13aTeNbHO 3aMelneHHbIil Co g aNKMHUIIEH, HEOOs13aTeNbHO 3aMeleHHbIn Cs
LUKJIOAJIKUJICH, HEeOoOs3aTeNbHO 3aMelleHHbIH 3-10 YJIeHHbIH HACBIIIEHHBIH TeTePOLIUKIIIIL,
HeoOsi3aTenpbHO 3amerneHHblit Cg 19 apuiieH, HeoOsS3aTelbHO 3aMeIleHHbIH 5-12 4jieHHbIH
rerepoapuiieH, HeoOs3aTeNbHO 3aMemeHHbi Ci g amkui, HeoOs3aTenbHO 3aMelneHHbd Cog
aJKeHun, HeoOsi3aTenbHO 3amelneHHbl Cog aNKHHWI, HeoOs3aTeabHO 3amerneHHbln Cs g
LUKJIOAJIKWJI, HeoOs3aTenbHO 3aMemeHHbld Cg 19 apuil, U HeoOs3aTeIbHO 3aMeIleHHbIH 5-12
YJIeHHBIA retepoapui B M, Q, Z, RSA, RSB, R6A, R6B, R6C, R6D, R7, RuA, RIZB, R1BA 4 RSB MOTYT
OBITH HE3aBHCUMO 3aMEIICHBI C MOMOIIBIO OT 1 10 5 OAMHAKOBBIX WJIU PA3HBIX 3aMECTHUTENEH,
BBIOPAHHBIX U3 TPYIIIBI, COCTOSIIEH U3

(1) atoma ranorexa,

(2) runpoxkcy,

(3) dpenuna,

(4) 5-6 unenHoro rerepoapuia,



(5) Ci.6 ankmnia, HeOOSI3aTEIBHO 3aMEIIEHHOTO C MOMOIIBIO OT 1 10 3 TUAPOKCH,
(6) Cy6 aIKUHMIIA,

(7) C1.6 anmKoOKCH,

(8) C37 LMKIOATIKMUIIA,

(9) 3-7 4JIeHHOTO HACBIIEHHOTO reTEPOLIMKIINIIA,
(10) -COR™,

(11) -CO,R™*,

(12) -CONR*™ R4,

(13) -NR*ARYA,

(14) -NR***COR™*,

(15) -NR*SO,R**,

(16) -SO,R™4,

(17) -SO.NR* R4,

(18) nmano u

(19) nutpo;

o 35A
KaXXabId R , B Clydya€ TMpPUCYTCTBUA BO MHOXCCTBCHHOM YHUCIIC, HC3aBUCHUMO

npencrasisier codoit Cy_g ankwwt; u

36A 37A . 136A
ec R™ wimm R™ mpuCyTCTBYIOT BO MHOXKECTBEHHOM 4ucie, TO Kaxabpi R mmm R

MOJKET OBITH OAWHAKOBBIM HJIM pPAa3HbIM, WJIK KOTOa R

36A  37A o
u R”'" HezaBucumMo npexacrasisier coboit atoM Bogopoaa mwn Ci_q aJKui, U

37A

Kakabeid R

36A 37A .
u R”'" oba npexncrasisitor codoit Cjg

AJIKWJI, OHU MOTYyT OBITh O6’beI[I/IHeHbI C aTOMOM a30Ta, K KOTOPOMY OHH IMPUCOCAHUHCHBI, C

o0pa3oBaHueM 3-0 YJIEHHOTO a30TCOAEPIKALIETO HACHIIIEHHOTO IeTePOLMKIIA.

rae

rae

rae

[0015]
(ITynkr 5)
Coenunenue no Jr000My U3 MyHKTOB 1-4 M ero (hapMaLeBTHUECKH TpUemMieMasi CoJb,

X nmpencrasysier codoit -C(O)-; u
Y npencrasisier coboit -O-.
[0016]

(ITynkr 6)

Coenunenue no m000My U3 MYHKTOB 1-5 MiH ero (hapMaLeBTHUECKH pruemMiIeMasi CoJb,

R RB R RSBy RP MPENCTaBJISIFOT COOOM aTOM BOAOPOA; U
R npencrasisier coGoii atom dropa.

[0017]

(ITynkr 7)

Coenunenue no mo060My U3 MYHKTOB 1-6 Wiy ero (papMaLeBTHUECKH pUeMIeMasi COJb,

L 22
U npencrasisier codoit CR™ mnm atom a3oTa; u

2 o
R nmpencrasnser codoii -CF3 unu nnaHo.
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[0018]

(ITynkr 8)

Coenunenue no moOoMy U3 NMYHKTOB 1-7 uin ero (papMaLeBTHUECKH pUemMiIeMasi Colb,
rae

U npencrasisier co0oi aToM a3oTa.

[0019]

(ITyukr 9)

Coenunenue no ar000My U3 MyHKTOB 1-8 min ero (hapMaLeBTHUECKH pUemMIeMasi COJb,
rre

Z TmpencraBisier coOoM -CONR™R?*, 3-6 ujneHHbI HaCHIIEHHBIT reTEePOLINKIINII
(KOTOpBIH MOKET OBITh 3aMELIEH ¢ TOMOIIBIO OT | 10 3 ONMHAKOBBIX WJIH PA3HBIX 3aMECTHTEINEH,
BbIOpaHHbIX U3 Cj3 amkuna u Cs¢ OUKIoATKuia), GpeHmn (KOTOPBhId MOKET OBbITh 3aMeIleH C
noMOIIbE0 OT 1 10 3 OAWMHAKOBBIX WMJIM PA3HBIX 3aMECTHTeNeH, BBIOpAaHHBIX W3 muaHo, Cj;
ankmina U Cs.¢ UAKIOANKIIIA, TAE aJIKHJI WIM LIUKJIOAIKIII MOJKET OBITh 3aMEIeH C MOMOIIBI0 OT
1 no 3 runpokcu), uiu 5-6 YIeHHBIH reTepoapu, Heo0sA3aTENbHO 3aMELIEHHBIH ¢ ITOMOLIBIO OT 1
1o 3 Cy_3 aJIKUJIOB; U

KaKIbIA R* u R*® nesaucumo npencTassier co0oit atoM Bomopoaa uiu Cj_3 aJIKuI, WIN
xorna R u R® o6a NpenCcTaBisIFOT co0oit Cj¢ aNKUI, OHU MOTYT ObITb OOBEIHHEHBI C AaTOMOM
a30Ta, K KOTOPOMY OHM IPHCOEIUHEHBbI, ¢ 00pa3oBaHUEM 3-0 HIEHHOTO a30TCOMAEPIKAINero
HaCBILIEHHOTO FeTePOLIUKIIA.

[0020]

(ITynkr 10)

Coenunenue no 000My U3 NyHKTOB 1-9 mim ero apManeBTHUECKH TpuemMiiemMast CoJb,
rae

Z uMeeT npuBeNCHHYIO HInke popmyay (Z-1), (Z-2), (Z-3), (Z-4), (Z-5), (Z-6), (Z-7), (Z-
8) wiu (Z-9):

o CN

*)ol\N/ *)I\N/\ *iNJ\
I A A

(Z-1) (z-2) Z-3) (Z-4) (Z-5)
N
=2
*9 */9 */&/\lN * ’CN‘N
HO \|/
(Z-8) (Z-7) (Z-8) (Z-9)

r7ie CUMBOJI * 0003HAaYaeT MECTO COSNMHEHUS C ApOMATHYECKUM KOJIBLIOM.
[0021]
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(ITynkr 11)

Coennnenne no myHkTy 10 wim ero ¢papmManeBTHUECKU TpUEMIIeMasi COJIb, e

Z nmeet popmyiy (Z-3).

[0022]

(ITynkr 12)

Coenunenue no moOomy u3 nyHKTOB 1-11 wmiom ero gapmaneBTHYECKH MpuemieMast
COJib, TAE

KaKapli M, B clly4ae MNOPUCYTCTBUS BO MHOXKECTBEHHOM YHCJE, HE3aBHCHUMO
npencranisier coboii Ci¢ ankuiieH (KOTOpbIA MOKET ObITh 3aMelleH ¢ MOMOIbI oT 1 1o 5
OJIMHAKOBBIX WJIM PAa3HBIX 3aMECTHUTeJIEH, BhIOPAHHBIX U3 TPYMIbI, COCTOSLIEH U3 aToMa QTopa,
aToma xjopa, atoma Opoma, runpokcu, C,4 amkuuuia, Ci3 aJIKOKCH, —CONR36AR37A, -
NR¥ARYA _NR3ACOR®A, -NR¥ASO,R3A, -SO,R*™, -SO.NR**R* 4 wuan 0), Carg
ankenuneH, Cy ¢ ankuauieH, Cs g QUKIOANKWIeH, 3-10 4eHHbIN HACBIIEHHBIN TeTEePOLIMKIIIIL,
Ce.10 apweH uinu S5-12 4yieHHBIA TeTepOapwIIeH, II€ aJKEHWICH, aJIKUHWICH, LUKJIOATKHIIEH,
HACBILICHHBIA TEeTePOLMKIIUII, apWICH M TeTepOapUiIeH KaXKIbIi MOKET OBbITh HE3aBUCHUMO
3aMeIleH C TOMOINBID OT 1 10 5 OAMHAKOBBIX WMJIM PA3HBIX 3aMECTUTEJICH, BBIOPAHHBIX W3
TPYMIBL, COCTOSIIEH U3 aroma (ropa, aToMa xJjiopa, aroma Opoma, ruapokcu, Ci 3 ankwmna, Co 4
ankuanma, Cps amkokc, -CONR™RYA, -NR¥™RYA, -NR™COR™, -NR***SO,R**, -
SOZR3SA, —SOZNR%AR37A U [IUAHO;

Kakapii Q, B cllyyae TMPUCYTCTBUS BO MHOXKECTBEHHOM YHCJE, HE3aBHCHUMO
npencrasisier coboit arom Bomopoaa, Csjp uukimoankwia, 3-10 ujgeHHBIH HACBIIIEHHBIN
rerepouukyny, Ce 1o apun win 5-12 4jieHHbIH TeTepoapuii, i€ LUKIOAJIKUJ, HACBILEHHbIN
reTePOLMKIII, apUJl U TeTEePOaAPUIT KAKIIbII MOKET ObITh HE3aBUCUMO 3aMELIEH C TIOMOIIBIO OT
1 10 5 OAMHAKOBBIX WJIM Pa3HBIX 3aMECTUTEJeH, BBIOPAHHBIX M3 TPYIIIbI, COCTOSINEH U3 aToma
¢dTopa, atoma xyopa, aroma Opoma, runpokcu, C; s ankuna, Cr4 ankuHmina, Cj3 aJKOKCH, -
CONR¥R¥A _NR3ARYA _NR3ACORA, -NR**S0,R**, -SO.R**, -SO,NR¥**RYA
LIMAHO;

KasKIbIi R7, B Clly4ae TMPHUCYTCTBUSI BO MHOYKECTBEHHOM 4YHCJIE, HE3aBUCUMO
npencTasisier codoit, atoM Bopopona, Ci¢ aaKuiI (KOTOPBIA MOXKET ObITh 3aMeIIeH ¢ MOMOIIBIO
or 1 10 5 OAWMHAKOBBIX WJIM PA3HBIX 3aMECTUTeNieH, BLIOPAHHBIX W3 TPYIIBI, COCTOSLIEH W3
aToma ¢Topa, aToMa XJiopa, aToma Opoma, runpokcH, penuna, S5-6 ujaeHHoro rerepoapuia, Cs4
ankuauna, Cs; UUKIOANKWUNIA, 3-7 YJIEHHOTO HACBILEHHOro rerepouukiunia, Cp3 ajlKokcH, -
CONRZ4R¥A  _NR3AR¥A  _NR*ACOR3A, -NR3*4S0,R**, -SO,R3A, -SO,NR¥MRYA
muaHo), Co¢ ankenwn, Cpg ankuamn, Ci o UUKIOANKWI, 3-10 dNeHHBIH HACHIIICHHBIH
rerepouukyini, Ce 1o apuit WK 5-12 4yieHHbIN reTepoapui, rae aJKeHW, aIKMHWI, IAKIOATKUJI,
HACBILICHHBIN TeTEPOLIMKIINII, APUJT U TeTePOAPIIT KaXKIbII MOKET OBITh HE3aBUCHMO 3aMEIleH C
noOMOIIBI OT | 10 5 OOWMHAKOBBIX WJIM PAa3HBIX 3aMECTHTENEH, BBIOPAHHBIX W3 TPYIIIbL,
cocrositei u3 aroma gropa, aroma xjopa, aroma 6poma, runpokcu, Ci.3 ankmna, Cy4 aIKUHIIA,
Ci3 amcokcn, -CONR™*R*A -NRR4, -NR*COR™, -NR¥S0,R™*, -SOR™, -
SOLNR¥ARYA i LIHAHO;
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12A 13A .
u R7" HezaBucumo mpencrasisier coO00i aToM BOIOPOAA, aTOM TajioreHa,

KaXoeld R
uaHo, Cj¢ ankui (KOTOPbI MOXKET OBITh 3aMEIIeH C MOMOIIBI0 OT 1 10 5 OAWHAKOBBIX WJIH
pPa3HBIX 3aMeCTHTeNel, BbIOpaHHBIX W3 TPYIIIbI, COCTOAIIeH W3 aToma (ropa, aToma XJopa,
atoma Opoma, runpokcu, Cp4 anmkuamia, Cj3 aJKOKCH, —CONR36AR37A, -NR36AR37A,
NR*ACOR**, -NR¥**SO,R**, -SO,R™*, -SO,NR***R¥* u wumano), Crs anxemmn, C,g
ankuHmwl, Cs.o mukaoankuwi, 3-10 uneHHbI HachImleHHbINH rerepounkyi, Ce o aput umm 5-12
YJIEHHBIA TeTepoapul, rae aJKeHWI, aJKUHUJ, LUKIOAJKNUII, HACBILIEHHbIN MeTepOLUKINII, apUil
U reTepoapuil KaKIblii MOXKeT ObITh HE3aBUCHUMO 3aMeLIeH ¢ MOMOIIBI0 OT 1 10 5 OXMHAKOBBIX
WM Pa3HbIX 3aMECTUTENIeN, BRIOPAHHBIX M3 TPYIIIIbI, COCTOSIIEH U3 aToMa (Gropa, aToma XJiopa,
aToma Opoma, runpokcu, Cy 3 ankuna, Cp 4 ankuamia, Cy 3 alKOKCH, _CONR? 6AR37A, —NR36AR37A,
—NR36ACOR35A, —NR36ASOZR35A, —SOZR35A, —SOZNR%AR37A U LIMAHO, U €CJIHU R ym R1PA

w1y 12A 13A
MPUCYTCTBYHOT BO MHOXXECTBCHHOM YHCJIC, TO KaKAbIU R i R MOJKET OBITb OAHNHAKOBBIM

124 13A
u R

WIM pa3HbIM, Uiy koraa R o0a mpenctaBisitoT codor Cj¢ aNKuiI, OHU MOTYT OBITh

OOBEMHEHBI C aTOMOM YIJjepona, K KOTOPOMY OHHM MPHUCOEAMHEHbI, ¢ oOpasoBaHueM 3-8
YJIEHHOTO HACBHIIEHHOTO KapOOLIMKIIA;

o 35A
KaXXabId R B CJIyda€ TMpPUCYTCTBUA BO MHOXCCTBECHHOM YHCJIC, HE3aBUCHUMO

2

npencrasisier codoit Cy_g ankwwt; u

36A  37A o
u R”'" HezaBucumMo npexacrasisier coboit atoM Bogopoaa mwin Ci_q aJKui, U

37A

Kakabeid R
36A 37A . 136A
ec R™ wimm R™ mpuCyTCTBYIOT BO MHOXKECTBEHHOM 4ucie, TO Kaxabpi R mmm R

36A 37A .
u R”'" oba npexncrasisitor codoit Cjg

MO3KET ObITh OAMHAKOBBIM WJIM Pa3HBbIM, WK Korga R
aJIKWI, OHU MOTYT OBITb OOBENWHEHBI C OAHMM M TEM K€ aTOMOM a30Ta, K KOTOPOMY OHHU
NPUCOEINHEHBI, C 00pa3oBaHNeM 3-8 UJIEHHOrO a30TCOAEPIKAIIEro HACBIIIIEHHOIO IT'eTEPOLINKIIA.
[0023]
(ITynkr 13)

Coenunenue no nyHkty 1 ¢popmyiner (Ia):

O R1
a\b HN- 1a
N D—n N £z=R? (1a)
\=N c d 552
54

WH ero (papMaleBTHYECKH TPUeMIIeMasi COJlb, TIe

p npexncrasisier codoii 1 mu 2;

RY, R?, R’ u R kampii HesaBucmMo npencTaBisier co0Ol aTOM BOIOPOJA, aTOM
ranoresa, -OR’ wm -M-Q, wm R' u R*> wum R’ u R MOTYT OBITH OOBEIMHEHBI C

12Ap, 13A
oOpa3oBaHHEM B KaXIoM ciydae HezaBucumo =0 uimu =CR "R
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KaKapii M, B ciy4ae MNpPUCYTCTBUS BO MHOJKECTBEHHOM YHCJE, HE3aBHCHUMO
npencrasisier coboit Ci¢ ankmieH (KOTOpbId MOXeT ObITh 3aMeIIeH ¢ MOMOIb0 OT 1 mo 5
OIIMHAKOBBIX WJIM PAa3HBIX 3aMECTUTENIeH, BRIOPAHHBIX W3 TPYMIIbI, COCTOSALIEH U3 aroMa ¢Topa,
atoma xJjopa, atoma Opoma, rugpokcu, C,4 amkunuia, Cj3 aJIKOKCH, -CONR36AR37A,
NR3ARYA _NR3ACOR, _NR36ASOZR3SA, _SO,R®™, _SO,NR3**R¥A 4 1uan 0), Cas
ankenwneH, Cp ¢ ankunuwieH, Cs g OUKIOANKWwiIeH, 3-10 uneHHbI HACBIIIEHHbIN MeTepOIMKIIIIL,
Ce.10 apwiieH win 5-12 uneHHBIH reTepoapuiieH, Ie aJKeHWIEH, aJIKMHUJIEH, LIMKJIOAJKHIIIEH,
HACBILICHHBIA TeTePOLMKIIAI, apUJIeH M TeTepOoapujieH KaXKIbIi MOKET ObITh HE3aBUCHUMO
3aMeIleH C TMOMOIIBID OT 1 10 5 OOMHAKOBBIX WMJIM PAa3HBIX 3aMECTHTENEH, BHIOPAHHBIX U3
IPYMIbI, COCTOSIIEH U3 aTromMa (ropa, aToMa xJjiopa, aroma Opoma, ruapokcu, Ci 3 ankuna, Co 4
ankuamia, Cps ankoken, -CONR™ARA -NR**RYA, -NR¥*ACOR™, -NR**SO,R*™*, -
SOZR3SA, —SOzNR%AR37A U LIUAHO;

Kakapii Q, B Cllydae TMPUCYTCTBUSL BO MHOXKECTBEHHOM YHCJE, HE3aBHCHUMO
npencraBisier coboi, arom Bomopona, Csjo uukimoamkui, 3-10 dNeHHBI HACHIIIEHHbIH
rerepouukyni, Ce 1o apun wind S5-12 djeHHbIH TeTepoapuii, Te€ LMKIOAJIKWUJ, HACBILEHHBIN
TeTePOLMKIII, APUJI U TeTEPOAPHIT KKl MOKET ObITh HE3aBHCHMO 3aMEIIEH ¢ TIOMOIIBIO OT
1 10 5 ONMMHAKOBBIX WJIM Pa3HBbIX 3aMECTUTENIEH, BRIOPAHHBIX U3 TPYIIbI, COCTOSINEH U3 aToMa
¢dTopa, atoma xyopa, aroma Opoma, ruapokcu, Ci3 amkuna, C,4 ankunwia, Ci3 aJlKOKCH, -
CONR®AR¥A  _NR3AR¥A  _NR*ACORA, -NR34S0,R**, -SO,R3A, -SO,NR¥ARYA
LIMAHO;

Ka K bIH R7, B Cllydae TMPUCYTCTBUS BO MHOXXECTBEHHOM 4YHCJIE, HE3aBUCHUMO
npenacTaBisier coboit, atoM Bopopona, Ci¢ aaKuiI (KOTOPBIH MOXKET OBITh 3aMEILIeH C ITOMOIIBIO
or 1 10 5 OAMHAKOBBIX WM Pa3HBIX 3aMECTUTENIeH, BbIOPAHHBIX U3 TPYIIIBI, COCTOSLIEH W3
aroma (Topa, aToMa XJiopa, aToma Opoma, TuAPOKCH, peHuna, S-6 dieHHoro rerepoapuia, Cp 4
ankuHmna, C;; OUKIOANKWIA, 3-7 YWIEHHOTO HACBIIIEHHOro rerepouukinia, C;3 alkoOKCH, -
CONR**R¥A  _NR3*R¥A  _NR*ACOR®A, -NR**“SO,R**, -SO,R>, -SO,NR¥R¥A
uaHo), Cor¢ ankenwn, Cpg ankuamn, Cijop UUKIOANKWI, 3-10 YlEeHHBIM HACHIIEHHbIH
rerepouukyni, Ce 1o apuit WK 5-12 4JieHHBIN reTepoapuil, Tae aJTKeHI, aIKMHWI, TAKITOATKUII,
HACBILICHHBINA TeTePOLIMKIIUI, APUJT U TeTePOAPHIT KaXKIbIH MOKET ObITh HE3aBUCHMO 3aMEINEH C
NOMOIIBI OT | 10 5 OOWHAKOBBIX WJIM PAa3HBIX 3aMECTHTENCH, BBIOPAHHBIX W3 TPYIIIIbIL,
cocrositei u3 aroma gropa, aroma xjopa, aroma 6poma, runpokcu, C; 3 ankwmna, Cp 4 aNKUHIIA,
Cis amkokcu, -CONR™RYA _NR*™R¥4 _NR**COR™*, -NR**SO,R¥, -SO,R™,
SOZNR%AR37A U LIUAHO;

12A 13A .
u R" HezaBUCHMO TpeAcTaBisieT COOOM aTOM BOAOPOAA, aTOM TaJioTeHa,

Kakaed R
Ci¢ ankun (KOTOPBIA MOKET OBbITh 3aMEIeH ¢ MOMOINBI0 OT 1 10 5 ONWHAKOBBIX WJIM Pa3HBIX
3aMeCTHTEJIel, BBIOPAHHBIX W3 TPYIIIBL, COCTOsIIeld M3 atroMa (Topa, aToma XJiopa, aroma
opoma, runpokcu, Cor4 amkunuia, Ci3 aJKOKCH, -CONR™R¥A _NR¥*AR*A, .NR**ACOR™, -
NR36ASOZR35A, -SOzR35A, —SOZNR%AR37A u 1maHo), Cre amkenwn, Cie amkunmr, Cs.qg
nukioankuia, 3-10 uneHHbld HacbimeHHbI retepounkinmy, Cejo apun win S5-12 dieHHbIN

reTepoapwi, [A€ AJKEHWJ, aJKUHWJ, LMUKJIOAJKWJ, HACBILIEHHBIM TEeTEePOLMKINI, apuil u
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rerepoapui Ka)KZ[bIﬁ MOKET OBITH HE3aBUCHUMO 3aMelICH ¢ TIOMOIIbBIO OT 1 pi(e) 5 OJUWHAKOBbIX HWJIN

pa3HBIX 3aMecTuTeNel, BBIOPAaHHBIX W3 TPYIMIbL, COCTOALIeH M3 aroma (ropa, aToMa XJopa,

36Ap 37A 36Ap 37A
aToma Opoma, ruapokcu, Cj 3 ankmna, Cp 4 ankuamia, C; 3 ankokcn, -CONR™R™, -NR™"R”%,

—NR36ACOR3SA, -NR36ASOZR35A, —SOZR35A, —SOZNR%AR37A U LIMAHO, W €CJIH R'?A ymm R1PA

v nl12A 13A
NPpUCYTCTBYIOT BO MHOXXECTBCHHOM HUCJIC, TO KaXKAbIN R i R MOJKET OBITH OJHMHAaKOBbIM

R12A

13A .
WIM Pa3HbIM, WU KOTJa u R oba mpencrasnsitor codoit Ci ¢ aaKui, OHH MOTYT ObITh

o0beAMHEeHBl C aTOMOM YIJIepoja, K KOTOPOMY OHHM HPUCOEAMHEHbI, ¢ oOpasoBaHHEM 3-8
YJICHHOTO HACBILIEHHOTO KapOOIMKJIA;

o 35A
Ka>XabIu R B ClIyda€ TIPUCYTCTBHUA BO MHOXCCTBEHHOM YHCJIC, HE3aBUCHUMO

>

npencrasisier coooit Cy g amku;

36A 37A o
uR HE3aBUCUMO MPEACTABIACT co0oi1 aTom BOAOpOaAa UIIH C1_6 AJIKUJI, U

37A

Kaxabii R
36A 37A . 1536A
ecmu R™ wimm R™ mpuCyTCTBYIOT BO MHOXKECTBEHHOM uucie, TO Kaxabli R™ mmm R

36A 37A .
u R oba mpexncrapinsitor codoit Cj g

MOJKET OBITh OIMHAKOBBIM WJIH Pa3HbIM, WK Korjga R
aJKWI, OHU MOTYT OBITb OOBENMHEHBI C aTOMOM a30Ta, K KOTOPOMY OHH TPUCOEIUHEHBI, C
oOpa3oBaHHeM 3-0 YJIEHHOTO a30TCOMEPIKAIIETO HACHIIIIEHHOTO reTEePOLUKIA; 1

a, b, ¢ 1 d KaxKIbIi HE3aBUCHMO TPEACTaBIIsIeT coOoM 1 mu 2.

[0024]

(ITynkr 14)

Coenunenne nmo mobomy w3 myHKTOB 1-13 mnm ero (apmaneBTHUECKH IMpHEMIIEMast
COJIb, TTIE

KOKapli M, B ciy4ae TPHUCYTCTBUSI BO MHOXECTBEHHOM YHCJIE, HE3aBUCHUMO
npencrasisier coboit Ci¢ alKmieH, KOTOPbId MOXKeT ObITh 3aMeIleH ¢ MOMOIbo OT 1 mo 5
OJIMHAKOBBIX WJIM PA3HBIX 3aMECTHUTEJICH, BBIOPAHHBIX U3 TPYIIIbI, COCTOsIIEH U3 atoma (ropa,
runpokcu, C,4 ankuamiua, Cij3 alKOKCH, -CONR36AR37A, -NR36AR37A, -NR36ACOR35A,
NR***S0,R**, -SO,R**, -SO,NR***R*"* i 1nano;

R35A

Ka}l(ﬂblﬁ B Cliyda€ IPUCYTCTBHA BO MHOXCCTBCHHOM YHUCIIE, HE3aBHUCHMO

>

npencrasisier coooit Cy_g anku; u

36A  37A o
u R’ HezaBucumo npexcrasisier coboit atoM Bogopoaa mwm Ci.¢ aIKuI, 1

36A 37A

Kaxxnbiid R

36A 37A .
ecmu R wim R™ mpucyTCTBYIOT BO MHOXKECTBEHHOM 4HCHe, TO Kaxabii R™ wumm R

36A 37A .
u R”'" oba mpexncrapisitor codoit Cyg

MOJKeT OBITh OJMHAKOBBIM HJIM Pa3HbIM, MM Korga R
AJIKWJI, OHU MOTYT ObITb OOBEAMHEHBI C aTOMOM a30Ta, K KOTOPOMY OHH INPHCOETUHEHBI, C
o0Opa3zoBaHHEM 3-6 YWIEHHOTO a30TCOAEPIKAIIEr0 HACHIIIEHHOTO reTePOLIUKIIA.

[0025]

[[TyukT 15]

Coenunenne mo moboMy W3 mnyHKTOB 1-14 mnm ero (apMmaneBTHUECKH MpHEMIIEMast
COJIb, IZ€

Kakapli Q, B ciydyae NPUCYTCTBUSI BO MHOJKECTBEHHOM 4YHCJE, HE3aBHUCHUMO
npencrasisier coboi Cs_jo TUKI0ANTKII, 3-10 YIeHHbIH HACBIIEHHbIN reTepouukimi, Ce 10 apuil
unn 5-12 4neHHbIA rerepoapuii, IAe€ LUKIOAJIKWI, HACBILEHHBIA TEeTePOLMKIWI, apuil Hu

rerepoapuil Ka>KJIbIi MOKET OBITh HE3ABUCHUMO 3aMCIICH C TOMOIIbBIO OT 1 o S ONMHAKOBBIX WJIH
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pa3HBIX 3aMeCTHTeNiel, BbIOpaHHBIX W3 TPYIIIBLI, COCTOSIIeH W3 aTtoma (ropa, aToma XJopa,
aToma Opoma, ruapokcu, Cj 3 ankwna, Cp 4 ankuamia, C 3 aIKOKCH, —CONR36AR37A, -NR? 6AR37A,
-NR**COR™*, -NR***SO,R¥*, -S0,R**, -SO,NR***R*"* i 1uano;

KK bl R35A, B CJlydae IMPUCYTCTBUA BO MHOXXECTBEHHOM 4YHCJIE, HE3aBHCHUMO
npexacrassierT coboit Cy ¢ anKut, u

Ka’KIbIi R¥** 4 R¥* nezasucumo npezcrapisier codoit atom Bomopona wi Cj ¢ alKuI, U
ecmn R** wm R¥A IPUCYTCTBYIOT BO MHOKECTBEHHOM YHCJE, TO KayKAbIN R*** um R4

36A 37
MOJKET OBITH OOVWHAKOBBIM HJIM pa3HbIM, WJIKW KOTda R u R A

oba npencraBisitoT coboit Ci
aJKWJI, OHU MOTYT OBbITb OOBEAMHEHBI C aTOMOM a30Ta, K KOTOPOMY OHHM TPHCOEIUHEHBI, C
o0Opa3zoBaHHEM 3-6 YIEHHOTO a30TCOAEPIKAIIETr0 HACHIIIEHHOTO MeTePOLIUKIIA.

[0026]

(ITynkr 16)

Coenunenue mo moOoMy W3 mNyHKTOB 1-15 mim ero (apmaneBTHUECKH MpHEMIIEMast
COJIb, T

Kakablii R’, B Ciydae MPHCYTCTBHS BO MHOXECTBEHHOM UHCIE, HE3aBHCHMO
npeacrasisieT codoit, atom Bomopona, Ci¢ amKuiI (KOTOPBIH MOKET OBITh 3aMEINEH C MTOMOLIBIO
or 1 10 5 OAMHAKOBBIX WJIM PAa3HBIX 3aMECTUTENIeH, BBHIOPAHHBIX W3 TPYIIBI, COCTOSIICH W3
atoma ¢ropa, permna, Cs ;7 IUKIOATKIIA U 3-7 YWIEHHOTO HACBIIIEHHOTO rerepouukimia), Cog
ankenmn, Cr¢ amkuami, Csjo nukmoankwi, 3-10 4djaeHHBIH HACBHIMEHHBIA TeTePOLHKIUI (Tae
LUKJIOAJIKA W HACBIIIEHHBIM TeTEPOLUKIII KOKABIH MOKET OBITh HE3aBHCHMO 3aMEIIeH C
noMOIIBI OT | 10 5 OOWMHAKOBBIX WJIM Pa3HBIX 3aMECTHTENEH, BBIOPAHHBIX W3 TPYIIIIbL,
cocrosieit u3z aroma propa u C3 ankuna), Ce 10 apuit i 5-12 dneHHbIH rerepoaput (Tae apu
U TeTepoapuil KaXIblii MOXKET ObITh HE3aBUCHMO 3aMEIIEeH C MOMOLIBI0 OT 1 10 5 OJMHAKOBBIX
WIM Pa3HBIX 3aMeCTHTeNeH, BBIOPAHHBIX M3 IPYIIIBI, COCTOSILIEH U3 aToMa (Topa, aToMa XJiopa,
aroma Opoma u Cj_3 anmkmia).

[0027]

(ITynkr 17)

Coenunenue mo moOoMy W3 mNyHKTOB 1-16 mim ero (hapmaneBTHUECKH MpHEeMIIeMast
COJIb, T

Kaxkablii R’, B Ciydae MPHCYTCTBHS BO MHOXKECTBEHHOM HYHCIE, HE3aBHCHMO
npexncrasisier coboit atom Bomopona, Cie amkwit, ik Cp ANKEHWN, TAe AJKHI WIH aJKEHUIT

MOJKET OBITh 3aMELIEH C TIOMOLIBI0 OJHOTO (heHMIIA.

[0028]
(ITynkr 18)
Coenunenne mo mobomy W3 mnyHKTOB 1-17 mnm ero (apmaneBTHUECKH IMpHEMIIEMast
COJb, T
. HI12A 13A .
kaxapii R u R HesaBucumo mpexacrasisier coboii arom Bomopona, Cig aikuil

(KOTOpBIN MOKET OBITh 3aMeIeH C TIOMOIIBIO OT 1 10 5 OMMHAKOBBIX MJIN PAa3HBIX 3aMECTHTENEH,

BBIOpPAaHHBIX M3 TPYIIIBI, COCTOSIIEN U3 aToMa Topa, aToMa XJiopa, aromMa Opoma, ruapokcu, Co-
36Ap 37A 36Ap37A 36A 35A 36A 35A

4 ankmauaa, Ci3 ankokcu, -CONR™R”™, -NR™R', -NR™COR™", -NR™SO,R™", -
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SOZR3SA, —SOzNR%AR37A u 1mano), Csjo uwmkmoankui, 3-10 4YJIeHHBIH HACHIIICHHBIH
rerepouukyani, Cejo apun win 5-12 ujeHHbIH TeTepoapuii, Il€ LUKJIOAJIKUJ, HACBILEHHbIN
reTePOLMKIII, apUJI U TeTEPOAPHIT KKl MOKET ObITh HE3aBUCHMO 3aMEIIeH C MOMOIIBIO OT
1 10 5 OnNMHAKOBBIX WJIM Pa3HBbIX 3aMECTUTENIeH, BBIOPAHHBIX U3 TPYIIIBI, COCTOSIIIEH U3 aToma
¢dTopa, atoma xyopa, aroma Opoma, rumpokcu, C; s ankuna, Cr4 ankuHuna, Cj3 aJKOKCH, -
CONR36AR37A’ _NR36AR37A, _NR36ACOR35A, _NR36ASOZR35A, -SOzR3SA, _SozNR36AR37A

muaso, u ecan R mm R4 MPUCYTCTBYIOT BO MHOXKECTBEHHOM YHCJIE, TO KaXJbIi R wmm

12A 3
" Rl A

R Moser GbITh OIMHAKOBBIM HIIH pasHbIM, win koraa R o0a mpencTaBisitoT coboi

Ci6 ankwia, OHM MOTYT ObITb OOBEOUHEHBI C aTOMOM YIJIEpOAa, K KOTOPOMY OHHU KaKIbIH
NPUCOEIMHEHBI, C 00pa30BaHuEM 3-8 YJIEHHOTO HACBILIEHHOTO KapOOIHMKIIa,

o 35A
Ka>XabId R B CJIyda€ TIPUCYTCTBHUA BO MHOXECTBCHHOM YUCIIEC, HE3aBUCHUMO

2

npencrasisier codoit Cy_g ankw; u

36A 37A o
n R HE3aBUCUMO MPEACTABIACT co0oii aTtom BOAOpOaAA U C1_6 AJIKUII, U

37A

KaKabed R
36A 37A . 536A
eciu R wim R™ mpucyTCTBYIOT BO MHOXKECTBEHHOM 4HMCHE, TO Kaxabii R™ wmmm R

36A 37A .
u R oba npexncrasnsitor codoit Cjg

MOJKET OBITh OIMHAKOBBIM WJIH Pa3HBbIM, WK Korga R
aJIKWJI, OHU MOTYT OBITb OOBEAMHEHBI C aTOMOM a30Ta, K KOTOPOMY OHH TMPHCOEIUHEHBI, C
oOpa3oBaHHeM 3-6 YJIEHHOTO a30TCOMEPKAIIETO HACBIIIIEHHOTO TeTEPOLIHKIIA.

[0029]

(ITynkr 19)

Coenunenne nmo mobomy u3 mnyHKTOB 1-18 mnm ero (apmaneBTHUECKH MpUeMiIeMast
COJIb, T/1€

p npexncrasisier codoii 1 miu 2;

R, R*, R’ u R kawmpii HesaBHCHMO MpeacTaBisieT co0Ol aToM BOIOPOJA, aTOM
ranorena, -OR’ wm -M-Q; wm R' u R’ w/wm R® u R* MOTYT OBITh OOBEAMHEHBI BMECTE C
00pa3oBaHUEM B KaXJIOM Cilydae He3aBUCUMO =0 uiu =CR'"*R",

KaKapli M, B ciy4ae MNOpPUCYTCTBUS BO MHOXKECTBEHHOM 4YHCJE, HE3aBHUCHUMO
npencranisier coboii Cj g amKuiieH KOTOPBIM MOXKET ObITh 3aMelleH ¢ MOMOIb oT 1 1o 3
OIMHAKOBBIX WJIM PAa3HBIX 3aMECTHUTEJIEH, BRIOPAHHBIX U3 TPYIIbI, COCTOSLIEH U3 aToMa (GTopa,
ruapokcn, C,4 ankuHmna, Ci3 aJKOKCH, —CONR36AR37A, —NR36AR37A, —NR36ACOR35A,
NR***S0,R**, -SO,R™, -SO,NR**R*"* 1 ruano;

Kakapii Q, B Cllydae TMNPUCYTCTBUS BO MHOXKECTBEHHOM YHCJE, HE3aBUCHUMO
npencrassier coboii Cs_jo TUKIOATKMI, 3-10 YIeHHBIH HaCBIIEHHbIN reTepouukimi, Ce 1o apui
unu 5-12 uneHHBI rerepoapui, A€ LUKJIOAIKWI, HACBIIEHHBIA Te€TePOLMKIWI, apul Hu
reTepoapuil MOTYT OBITh KKABIA HE3aBHCHMO 3aMEIISHBI C MOMOIIBI0 OT 1 10 3 OAMHAKOBBIX
WM Pa3HBIX 3aMECTUTENIeH, BRIOPAHHBIX M3 TPYIIIBI, COCTOsMIEH 13 aToMa Gropa, aToMa XJjiopa,
aToma Opoma, ruapokcu, C; 3 ankwna, Cp 4 ankuamia, C 3 aIKOKCH, _CONR? 6AR37A, -NR? 6AR37A,
NR**COR™, -NR***S0,R™*, -SO,R*™, -SO,NR***R*"* 11 mano;

Kaxablii R’, B Cilydae MPHCYTCTBHS BO MHOXKECTBEHHOM WUHCIE, HE3aBHCHMO
npencrasisier cobol, atom Bogopona, Cie amkui, win Cog aJIKSHWI, TOE aJKWI U aTKSHUT

MOTYT OBITh 3aMEIEHbI C IIOMOLIBIO OAHOTO (hEeHMINa,;
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12A 13A .
u R°" HesaBucumo mnpencrasnser coboit atom Bomopona, Ci.s aiKui

Kaxkoeid R
(KOoTOpBIN MOKET OBITh 3aMeIeH C TTOMOIIBIO OT 1 10 3 OOMHAKOBBIX HJIH PAa3HBIX 3aMECTHTENEH,
BBIOpPAaHHBIX M3 TPYIIIBI, COCTOSIIEN U3 aToMa Topa, aToMa XJiopa, aromMa Opoma, ruapokcu, Co.
4 ankmauga, Ci3 alKOKCH, —CONR36AR37A, —NR36AR37A, —NR36ACOR35A, -NR36ASOzR35A,
SOzR35A, -SOzNR%AR37A u 1maHo), Cso uuknoankui, 3-10 4YIeHHBIM HACHIIEHHBINA
rerepounkini, Ce o apus win 5-12 wieHHBbIH reTepoapui, rae LUKJIOAJKWI, HaCHIIEHHBIH
TeTEePOLMKIINI, aPUJI M TeTepOapUsl MOTYT OBbITh KaXK/Iblii HE3aBUCUMO 3aMeEIEeHbI ¢ TOMOIIBIO OT
1 10 3 ONMHAKOBBIX WJIM PAa3HBbIX 3aMeCTUTENIel, BBIOPAHHBIX U3 TPYIIIbI, COCTOSINENH U3 aToMa
dropa, atoma xjopa, aroma Opoma, ruapokcu, Ci3 amkuna, C,4 ankunwna, Ci3 aJKOKCH, -
CONR3*R¥A  _NR3*R¥A  _NR*ACORYA, -NR*4S0,R**, -SO,R>, -SO,NR¥ARYA
LIUAHO, U €CJIN R wm R4 MPUCYTCTBYIOT BO MHOKECTBEHHOM YHUCJIE, TO KaKIbIH R

13A 12A 13A
R uR

MOXeT ObITb OJMHAKOBBIM HJIM Pa3HbIM, WK Koraa R o0a mpencTaBisItoT codoi

C|-6 QNKIJI, OHU MOTYT OBITh OOBEIUHEHBI C AaTOMOM YTJIEPOAa, K KOTOPOMY OHH NMPUCOEIUHEHBI,
¢ oOpazoBaHueM 3-8 HJICHHOTO HACBIIIEHHOTO KapOOIUKIIa,

o 35A
KaXabId R B CJIyda€ TMPUCYTCTBHUA BO MHOXECTBCHHOM YUCIEC, HC3aBUCHUMO

2

npencrasisier codoit Cy_g aku;

36A  37A o
u R”'" HezaBucumo npexacrasisier coboit aroM Bogopoaa i Ci_q aJKui, U

37A

KaKabeid R
36A 37A . 136A
ec R™ wimm R™ mpuCyTCTBYIOT BO MHOXKECTBEHHOM 4uCie, TO Kaxabpi R mmm R

36A 37A .
u R”'" oba npexncrasisitor codoit Cjg

MOJKeT OBITh OMHAKOBBIM HJIM Pa3HbIM, MM Korga R
AJIKWJI, OHU MOTYT OBbITb OOBEAMHEHBI C aTOMOM a30Ta, K KOTOPOMY OHH IPHUCOENHUHEHBI, C
oOpa3oBaHHeM 3-6 YIEHHOTIO a30TCOEPIKAIIEr0 HACHIIIEHHOTO reTePOLIUKIIA; U

a, b, ¢ 1 d KaKIbI HE3aBUCUMO MPEACTaBIIseT coOoM 1 mmu 2.

[0030]

(ITynkr 20)

Coenunenue no moOomy u3 nyHKTOB 1-19 miom ero ¢gapmaneBTHYECKH NpuemiieMast
COJIb, TTIE

R', R%, R? u R? kaskzplii HE3aBHCHMO MpefcTaBisieT coB0l aTOM BOXOPOAA, aToM (ropa
i -M-Q; win R' 1 R* wumn R? 1 R* Moryr GbiTh 0GbeMHe bl BMECTE ¢ 0OPasoBaHHEM B
Ka)KA0M cilydae HezaBucumo =0 unu =CR'*R"*,

[0031]

(ITynkr 21)

Coenunenne mo mobomy w3 mnyHKTOB 1-20 mim ero (papMaLeBTHUECKU IMpHEMIIeMast
COJIb, TTIE

KaXaplii M, B cioy4ae TNPUCYTCTBHS BO MHOXKECTBEHHOM YHCIE, HE3aBUCHMO
npencrasisier coboit Ci3 aNKWiIeH, KOTOPbI MOXKET OBbITh 3aMeIleH ¢ MOMOIb0 oT 1 mo 3
OJIMHAKOBBIX WJIM PA3HBbIX 3aMECTUTENEH, BBIOPAHHBIX U3 IPYIIIBI, COCTOALIEH U3 atoma (ropa,

36A137A
Cy4 anxkunmna, Ci-3 ankokcn, -NR™R

36A 37A
uR

U [[UaHO, U

Kaxapii R HE3aBUCHMO IPeNCTaBsieT coboit atoM Bopopoaa min Ci.¢ aNKui, U

36A 37A . 36A 37A
eciu R wimm R™ mpucyTCTBYIOT BO MHOXKECTBEHHOM 4MCie, TO Kaxabli R™ wmmm R

36A 37A
u R

MOJKET OBITh OIMHAKOBBIM HJIM Pa3HbIM, UM korjga R oba npeacTasisarOT coboit Cig
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aJIKWJI, OHU MOTYT OBITb OOBENMHEHBI C aTOMOM a30Ta, K KOTOPOMY OHU NPUCOETUHEHBI, C
oOpa3oBaHHeM 3-6 HWIEHHOTO a30TCOAEPIKAIIETr0 HACHIIIIEHHOTO IreTePOLIHKIIA.

[0032]

(ITynkr 22)

Coenunenue mo groOoMy u3 mnyHKTOB 1-21 uim ero (hapMaLeBTHUECKU IMpHEeMIIeMast
COJIb, TTIE

KaKOpli M, B ciy4ae MNpPUCYTCTBUS BO MHOKECTBEHHOM 4YHCJE, HE3aBUCUMO
npencrasisier coooit C; 3 amKuieH.

[0033]

(ITynkr 23)

Coenunenue mo moO0OMy W3 NyHKTOB 1-22 uim ero (papMaLeBTHYECKU MpHEeMIIeMast
COJIb, TTIE

Kakapii Q, B Cllydae TMPUCYTCTBUSL BO MHOXKECTBEHHOM YHCJE, HE3aBHUCHUMO
npencrasisier codoit Cs¢ MUKIOANKMII, 3-6 YJICHHBIA HACBIIICHHBIH TeTEPOLUKIIL, (PEHUT WU
5-6 4JIeHHBIN TeTepoapwll, Iie UKJIOATKII, HACBIIIIEHHBIN reTepOUKIII, (PEHUT U TeTepOapu
MOTYT OBITh KKl HE3aBHCHMO 3aMEIIEeHbI ¢ MOMOMBI0 OT 1 10 3 OAMHAKOBBIX HJIH PA3HBIX
3aMeCTHTeJIel, BBIOPAHHBIX M3 TPYIIIBL, COCTOsIIeld 3 atroMa (Topa, aToma XJiopa, aroMma
opoma, Ci3 ankuna, Co4 ankunmia, Ci.3 aJKOKCH, -CONR?*R? 7A, _NR>®AR3 7A, ‘NR***COR? SA, -
NR¥*S0,R*, -SO,R™*, -SO,NR*R*"* i ttano;

o 35A
KaXKabId R B Cliyda€ TIPUCYTCTBHUA BO MHOXECTBCHHOM YUCIIE, HC3aBUCHUMO

2

npencrasisier coooit Cy_g ankmt;, u

36A  37A o
1 R”™" HezaBucumo npexcrasisier coboit atoM Bogopoaa uiu Ci.¢ aKuil, 1

kaxnapii R
ecrn R wm RYA INPUCYTCTBYIOT BO MHOXKECTBEHHOM 4YHCIJIE, TO KaXIbIA R*** wm R4
MOXKET OBITh OIMHAKOBBIM MJIM PA3HBIM, WJIM KOTJA R** 1 R** 06a npeacTaBisioT coboit Cig
AJIKWJI, OHU MOTYT ObITb OOBETUHEHBI C aTOMOM a30Ta, K KOTOPOMY OHH IpPUCOEIUHEHBI, C
oOpazoBaHHeM 3-6 YIEHHOTO a30TCOAEPIKAIIEr0 HACHILIEHHOTO MeTePOLIUKIIA.

[0034]

(ITynkr 24)

Coenunenue mo moO0My W3 NyHKTOB 1-23 mim ero (papMaLeBTHUECKU MpHEeMIIeMast
COJIb, T

Kakapli Q, B ciydyae NPHUCYTCTBUSI BO MHOMKECTBEHHOM 4YHCIE, HE3aBHCHUMO
npencranisier codoit Cs¢ MUKIOANKWII, 3-6 YJIEHHBIA HACHIIIEHHBIH TeTEPOLUKIIII, (GEHIT WK
5-6 4JIeHHBIN TeTepoapwll, Iie UKJIOATKII, HACBIIIIEHHBIN reTepOUKIII, (PEHUT U TeTepoapul
MOTYT OBbITh K&XKIbIi HE3aBUCHUMO 3aMEIleHbl C TIOMOIIBIO OT 1 10 3 OJMHAKOBBIX HJIM Pa3HBIX
3aMeCTHTeJIel, BBIOPAHHBIX W3 TPYIIbL, cocrosimer w3 aroma ¢ropa, Ci3 anmkwmnma, -
NR***S0,R™*, -SO,NR**R*"* u tmaro;

o 35A
Ka>XXabId R B CJIyda€ TMpPUCYTCTBHUA BO MHOXCECTBCHHOM YHUCIIE, HC3aBUCHUMO

2

npencrasisier coooit Cj_¢ aKkwmt; u

36A 37A
uR

kaxnapii R HE3aBUCHUMO MPEACTaBIIsIeT OO0 arom Bonopoaa uimu Cj.¢ K, U

36A 37A . 136A
ecm R™ wimm R™ mpUCYTCTBYIOT BO MHOXKECTBEHHOM 4HCJE, TO Kaxabldi R mmm R4
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36A 37A .
u R oba npexncrasisitor codoit Cig

MOKET 6bITb OAWHAKOBBIM HJIM pa3HbIM, WKW KOTOa R
AJIKWJI, OHU MOTYT 6bITb O6’beI[I/IHeHbI C aTOMOM a30Ta, K KOTOPOMY OHH MNMPUCOCAHUHCHBI, C
o0Opa3oBaHHeM 3-6 WIEHHOIO a30TCOAEPIKAIIEr0 HACHIIIEHHOTO reTePOLIUKIIA.

[0035]

(ITynkr 25)

Coenunenue no oOOMy U3 NyHKTOB 1-24 wiam ero ¢gapmaneBTHYECKH MpuemiieMast
COJIb, ITIe

Kakapli Q, B ciydae NPHUCYTCTBUSI BO MHOMKECTBEHHOM 4YHCIE, HE3aBHUCHUMO
npencrasisier codoit Cs¢ HUKIIOATKUI, KOTOPBIM MOKET ObITh 3aMeIleH ¢ MOMOIIbI0 OT 1 10 3
OJIMHAKOBBIX WJIM PAa3HBIX 3aMECTHUTeJIEH, BhIOPAHHBIX U3 TPYMIbI, COCTOSLIEH U3 aToMa QTopa,

C3 ankuna, —NR36ASOzR35A, —SOZNR%AR37A U LIUAHO.

[0036]
(ITynkr 26)
Coenunenue mo moOOMy W3 NyHKTOB 1-25 i ero (papManeBTHUECKU IMpHEMIIeMast
COJIb, TTIE
. 124 13A .
Kakoei R u R HE3aBHCHMO TPEACTaBJIsIeT coOoil atom Bomopona, Cig KWl

(KOTOPBIN MOKET OBITh 3aMEIeH C TIOMOIIBIO OT 1 10 3 OMHAKOBBIX HJIH Pa3HBIX 3aMECTUTEIEH,
BHIOPAHHBIX M3 TPYIIIIBI, COCTOSIIIEH 3 atoMa dropa, -NR**SO,R™, -SO,NR***R*"* i uuano),
C3.10 TUKJIOANKWIT (KOTOPBIA MOKET OBbITh 3aMelleH ¢ MOMOIIBI0 OT 1 10 3 OOMHAKOBBIX WJIH
Pa3HBIX 3aMeCTHUTENeH, BBIOPAHHBIX M3 TPYIIBI, coctosmeid u3 aroma ¢ropa, Ci3 ankumna, -
NR**SO,R**, -SO,NR*R** u mmano), n ecom R™ wmm R"™ mpucyrcrsyor Bo

v pl12A 13A
MHOKECTBECHHOM 4YHCJIC, TO KaXXAbIHN R ninu R MOJKET OBITh OAWHAKOBbIM WJIN PA3HBIM, WUJIU

12A
R

13A .
Korma u R oba mpencraBisator coboii Cj; ankui, OHM MOTYT ObITh OOBEIUHEHBI C

aTOMOM yrjiepona, K KOTOPOMY OHH TIPHCOEIHHEHBbl, C OOpa3oBaHHEM 3-6 YJIEHHOTO
HACBIIIEHHOTO KapOOLMKIIA;

kaxasii R4, B clydae TMPUCYTCTBUS BO MHOXECTBEHHOM 4YHCIE, HE3aBUCUMO

>

npencrasisier coooit Cy_g anku; u

36A  37A o
u R’ HezaBucumo npexcrasisier coboit atoM Bogopoaa mwm Ci.¢ aIKuI, 1

36A 37A

Kaxxnbiid R

36A 37A .
ecmu R wim R™ mpucyTCTBYIOT BO MHOXKECTBEHHOM 4HCHe, TO Kaxabii R™ wumm R

36A 37A .
u R oba npexncrapisitor codoit Cy g

MOJKET OBITH OAWHAKOBBIM HJIM pa3HbIM, WJIK KOTda R
AJIKWJI, OHU MOTYyT OBITh O6”beI[I/IHeHbI C aTOMOM a30Ta, K KOTOPOMY OHH MNMPUCOCIHUHEHDBI, C

o0pazoBaHueM 3-0 YJIEHHOrO a30TCOAEPIKALIErO HACBILIEHHOTO reTePOLMKIIA.

[0037]
(ITynkr 27)
Coenunenue mo mr0OOMy M3 TNyHKTOB 1-26 mim ero (papMaLeBTHYECKU IMpHEeMIIeMast
COJIb, TTIE
. 124 13A .
KaKapli R u R HE3aBHCHMO TMpencTaBisier coboii atom Bomoponma win Csg

LUKJIOAJIKMJI, KOTOPBIA MOKET OBITh 3aMeIeH C MOMOIIbI0 OT 1 10 3 OOMHAKOBBIX I Pa3HBIX
3aMecTUTeNIel, BBIOPAHHBIX M3 TpPyHONbL, cocrosimeidl w3 aroma ¢ropa, Ci3 ankwia, -

NR36ASOQR3SA, -SOzNR36AR37A U I[HAHO, H eCJiH RZ?A y RBA MPUCYTCTBYIOT BO



20

12A 13A
uR

MHOKECTBECHHOM YHCJIC, TO K&)I(I[blfl R MOJKeT OBbITb OAWHAKOBbIM HUJIU PA3HBIM,

35A

Kaxapli R™7, B cioydae nOpUCYTCTBUS BO MHOXECTBEHHOM 4YHCIE, HE3aBUCUMO

npencrasisier coooit Cy_g ankmt;, u

36A  37A o
1 R”™" HezaBucumo npexcrasisier coboit atoM Bogopoaa uim Ci.¢ aJkui, u

kaxaeli R
ecmn R** wm RYA NPUCYTCTBYIOT BO MHOKECTBEHHOM YMCJE, TO KayKAbIN R** pm R4
MOJKET GBITh OJMHAKOBBIM MM pasHbIM, mid korma R*** u R7* o6a npencrasmsor co6oit Ci
aJIKUJI, OHU MOTYT ObITb OOBETUHEHBI C aTOMOM a30Ta, K KOTOPOMY OHH IPUCOEIUHEHBI, C
oOpazoBaHHeM 3-6 YIEHHOTO a30TCONEPIKAINETr0 HACHILIEHHOTO TeTePOLIUKIIA.

[0038]

(ITynkr 28)

Coenunenue mo mr0O0My W3 NyHKTOB 1-27 uim ero (papMaLeBTHYECKU MpHEeMIIeMast
COJIb, TTIe

a M C TIPEJICTAaBIISIIOT coOoH 1; n

oba b u d npencrasnsitoT coboit unu 1, wu 2.

[0039]

(ITynkr 29)

Coenunenue mo moOoMy W3 NyHKTOB 1-28 uim ero (papmaLeBTHUECKH IMpHEeMIIeMast
COJIb, TTIe

p npencrasisier codoii 1 mu 2;

R', R?, R? u R? kaskmpli HE3aBHCHMO MpescTaBisieT coG0ii aTOM BOXOPOAa, aToM (ropa
wmn -M-Q; wiu R' 1 R* wumn R? 1 R* moryr GbiTh 06beMHeHBl BMECTE ¢ 00Pa3sOBAHHEM B
Ka)XIOM ciydae He3aBucumo =0 wiu =CR"™R ",

Kaxapli M, B cioydae NPUCYTCTBHA BO MHOXKECTBEHHOM YHCIE, HE3aBUCHUMO
npexacrasysier codoi C;_3 anKuieH;

Kaxnapii Q, B ciydae MPUCYTCTBUS BO MHOXECTBEHHOM YHCIE, HE3aBUCHUMO
npencranisier coboit Cs¢ HUKIIOATKUI, KOTOPBIM MOKeT ObITh 3aMeIlleH ¢ MOMOIIbI0 OT 1 10 3
OJIMHAKOBBIX WJIM PA3HBIX 3aMECTUTENICH, BBIOPAHHBIX U3 TPYIIIbI, COCTOALIECH U3 atoma (ropa,
Ci3 ankuna, —NR%ASOQR?’SA, —SOZNR%AR37A U L[IUAHO;

124 13A
u R

Kaxapmi R HE3aBUCUMO TMpencraBisieT coboit arom Bomopoma, Csg

LUKJIOAJIKUJI, KOTOPBIA MOKET OBITh 3aMeIeH C MOMOIIBIO OT | 10 3 OAMHAKOBBIX I Pa3HBIX
3aMeCTUTeNIel, BBIOPAHHBIX M3 TPYyHONbL, cocrosimeidl w3 aroma ¢ropa, Ci3 ankwma, -

NR**SO,R**, -SO.NR*R*™ y mmano, u ecniu R™ wmm R"™* mpucyrcrsyior Bo

12A 13A

MHOKECTBECHHOM YHCJIC, TO Ka}ICI[beI R i R MOJKET OBITD OAWHAKOBBIM HUJIU PAa3HbIM,

35A

Kaxapli R™°, B cioydae NOpUCYTCTBHS BO MHOXKECTBEHHOM 4YHCIE, HE3aBUCHUMO
npencrasisier codoit Cy_g aKu;
o 15 36A 37A o
Kaxabii R u R He3aBucuMO nipencraisier coOoii atoMm Bogopona uin Ci.g alTKuJI, |

36A 37A . 536A 37A
eciu R wimm R™ mpucyTCTBYIOT BO MHOXKECTBEHHOM 4MCiE, TO Kaxabli R™ wmmm R

36A 37A .
u R”'" oba mpexncrasisitor codoit Cig

MOJKET OBITH OAWHAKOBBIM HJIM pPAa3HbIM, WU KOTOa R
AJIKWJI, OHU MOTYyT OBITh O6”beI[I/IHeHbI C aTOMOM a30Ta, K KOTOPOMY OHH MNMPUCOCAHUHCHBI, C

o0pa3oBaHueM 3-0 HIEHHOTO a30TCONEPIKALIETO HACBIIIEHHOT'O FeTePOLMKIIA;
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a ¥ C TIPENCTaBJISIFOT OO0 1;

oba b u d npexncrasnsitoT codoit unn 1, wu 2.

[0040]

(ITynkr 30)

Coenunenue no moOOMy M3 TNyHKTOB 1-29 miam ero ¢gapmaneBTHYECKH MpuemiieMast
COJIb, ITIe

R', R% R® u R* kasplii HezaBrCHMO npezacTaBisieT coO0l aToM Bogopozaa, atoM (ropa
wim -M-Q; wm R' u R? w/wm R® u R* MOTYT ObITh OOBbEIUHEHBI BMECTE ¢ 00pa3oBaHHEM B
Ka)XJIOM CJIy4ae HE3aBUCUMO =CR"R",

[0041]

(ITynkr 31)

Coenunenue mo mobomy w3 mnyHKTOB 1-30 mim ero (papMaLeBTHUECKU IMpHEMIIEMAast
COJIb, TTIE

M npencrasnsieT coO0i METHIIEH.

[0042]

(ITynkr 32)

Coenunenue mo mobomy w3 mnyHKTOB 1-31 mim ero (apmaneBTHUECKH IMpHEMIIEMast
COJIb, TTIe

Kaxaplii Q, B clay4ae NPUCYTCTBHA BO MHOXKECTBEHHOM YHCJE, HE3aBUCHMO
npencranisier codoit Cs¢ MUKIOATKUII, KOTOPBI MOKET OBITh 3aMeIleH ¢ MOMOIIBI0 OT 1 10 3
OJIMHAKOBBIX WJIM Pa3HBIX 3aMECTUTENEH, BHIOPAHHBIX U3 FPYIIIbIL, COCTOSIEH U3 aToMa GpTopa u
C3 ankuia.

[0043]

(ITynkr 33)

Coenunenne no moOoMy U3 NyHKTOB 1-32 mium ero ¢gapmaneBTHYECKH NpuemiieMast
COJIb, TTIE

Kaxaplii Q, B clydae MNPUCYTCTBHSA BO MHOXECTBEHHOM HYHCIE, HE3aBUCHUMO
npexacrasisier coboi Cs_¢ MUKIOATKII.

[0044]

(ITynkr 34)

Coenunenue mo moOoMy W3 NyHKTOB 1-33 mim ero (papMaLeBTHYECKU IMpHEeMIIeMast
COJIb, TTIE

12A 13A
R

Kaxapii R u HE3aBHCHMO TpencTaBisier coboli atom Bomopona win Csg

LIIKJIOAJIKHJIA.

[0045]

(ITynxkr 35)

Coenunenne mo mobomy u3 mNyHKTOB 1-34 unm ero (papMaLeBTHUECKU IpHEMIIEMast
COJb, T

R u R"* npencrasnsor co6oii aTom Bomopona.

[0046]
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(ITyukr 36)

Coenunenue mo mobomy W3 mNyHKTOB 1-35 unm ero (papmaneBTHUECKU IpUEeMIIeMast
COJIb, ITIe

p npexncrasisier codoii 1 uu 2;

R', R?, R? u R* kaskmpiii HesaBrCHMO MpeacTaBisierT OO0 aToOM BOXOPOAa, aToM (Topa
unu -M-Q; unum R' u R? wum R® u R* MOTyT ObITh 00BETUHEHBI BMeCTe ¢ oOpasoBanreMm =CHy;

KaXOpli M, B ciydae MNpPHCYTCTBHS BO MHOKECTBEHHOM 4YHCIE, HE3aBHCHUMO
NpeACTaBysieT COOOH METUJICH;

KaXapli Q, B Clydae MNPHUCYTCTBHS BO MHOXKECTBEHHOM 4YHCJIE, HE3aBHCHUMO
npeacrasisieT coboi C;_¢ LUKJIOATKIIT,

a ¥ C TIPENCTaBJISIFOT OO0l 1; u

oba b u d npencrasnsitoT coboit unu 1, wu 2.

[0047]

(ITynkr 37)

Coenunenne mo moOoMy W3 NyHKTOB 1-36 mim ero (papMaLeBTHUECKU IMpHEeMIIeMast
COJIb, TTIe

R' u R? npexcrasmsiior co6oil aToM BOXOpOa; U

kaxnpii R? n R? HesaBucnmo npencrasisier co6oit aToM BOXOPOa MM aToM (GTopa;

IpHU YCJIOBUH, YTO 00a R’ u R* e sBsoTcst aTomom BOZOPOZA.

[0048]

(ITynkr 38)

Coenunenue nmo moboMy uU3 MNyHKTOB 1-36 unm ero (papMaLeBTHUECKU IpUeMiIeMast
COJIb, e

kaxeiii R' 1 R? Hesasucnmo npencTasisier coboit aTom Bopopoaa miu -M-Q; u

kaxabii R u R? HesaBrcumo npeacTaBysieT cOOON aTOM BOAOPOAA UM aTOM PTOpa;

NPU YCJIOBUH, YTO 00a R' 1 R? He SIBISIOTCS aTOMOM BOJIOPOJA.

[0049]

(ITyukr 39)

Coenunenue mo moO0My W3 NyHKTOB 1-36 uim ero (hapMaLeBTHUECKU IMpHEeMIIeMast
COJIb, TTIE

R' npencrasisier coboif aToM BOXOPOJA;

R? npencrasisier coGoii -M-Q;

R’ npencrasisier coboii aToM BOAOPOXa; 1

R* npencrasisier coGoii aTOM BOXOPOAA Mt aToM (hTopa.

[0050]

(ITyukr 40)

Coenunenue mo mobomy U3 mNyHKTOB 1-36 uim ero (papMaLeBTHUECKU IMpHEeMIIeMast
COJIb, e

R' npencrasusier coGoii -M-Q;

2 o
R” npencrasiser coboli atoM BOAOPOA,
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R’ npencrasisier coGoii aTOM BOXOPOXA WilH aToM (GTopa; 1

R* npencrasisier coboit aToM BOXOPOZA.

[0051]

(ITynkr 41)

Coenunenue no moOOMy U3 TNyHKTOB 1-36 wium ero ¢gapmaneBTHYECKH MpuemiieMast
COJIb, ITIe

Rl, Rz, R*uR* Ka)KIbI HE3aBUCUMO MPENCTABISAET COOOW aTOM BOAOPOAA; MU R! u R?
w/umn R 1 R* MoryT GbiTh 06benuHeHs! BMecTe ¢ obpasosannem =CHy;

IIPU YCJIOBUH, YTO BCE R', R?, R® u R? He sBnsrorcs aTomom BOZIOPOJA.

[0052]

(ITynkr 42)

Coenunenue mo moOoMy W3 NyHKTOB 1-36 i ero (papMaLeBTHUECKU IMpHEMIIeMast
COJIb, TTIE

R!'uR? obbvenrHeHbI BMecTe ¢ obpasosanueM =CH,; u

R’ u R* npencrasmsor coGoii atom Bogopoza.

[0053]

(ITynkr 43)

Coenunenue mo mobomMy W3 NyHKTOB 1-36 mim ero (papMaLeBTHUECKU IpHeMIIeMast
COJIb, TTIe

R' u R? npexcrasmsiior co6oif aToM BOXOpoOa; U

R’ u R* o6benuuens BMecte ¢ o6pasosanuem =CHy.

[0054]

(ITynkr 44)

Coenunenue no moOoMy M3 NyHKTOB 1-43 wmiam ero ¢gapmaneBTHYECKH MpuemiieMast
COJIb, ITIe

a, b, ¢ u d npencraBsirOT coOOI 1.

[0055]

(ITyuxkr 45)

Coenunenue mo moO0My W3 NyHKTOB 1-43 mim ero (hapMaLeBTHUECKU IMpHEeMIIeMast
COJIb, TTIE

a ¥ C TIPENCTABJISIFOT OO0 1;

b u d npencrasnsoT coboit 2.

[0056]

(ITynkr 46)

Coenunenne mo moOOMy W3 TNyHKTOB 1-45 unm ero (hapMaLeBTHUECKH IMpHEMIIEMAast
COJIb, TTIE

p mpencTaBsroT coboit 1.

[0057]

(ITynkr 47)

Coenunenue nmo moOoMy W3 TNyHKTOB 1-45 unm ero (papmaneBTHUECKU IpUeMIIeMast
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COJIb, TTIe

p npencrasiser coboit 2.

[0058]

(ITynkr 48)

Coenunenue 1o nyHkTy 1 uiam ero apMalieBTHUECKU IpueMieMasi Collb, BIOpaHHOE U3
CJEeNYIOIIUX COCTUHEHUM:

2-[(4-{7-[(1S,3S,4R,6S)-6-(UUKJIOTPOTUIMETHI )-2-a3a0MIHKIIO-[ 2.2 . 2]oKTaH-3-
kapOonm|-2,7-auazacnupol 3,5 |HOHaH-2-UJ } -TUPUMUIUH- S5-I )OKCH |-5-pTop-N,N-nu(nponan-
2-un)benzamun (npumep 1),

2-[(4-{6-[(1S,3S,4R,6S)-6-(LUKIONPONTUIMETHII )-2-a3a0ULHUKII0-[ 2.2. 2]okTaH-3-
kapOonm|-2,6-auazacnupol 3,3 |renran-2-ui f-mupuMUANH-S-11)okcu |-5-grop-N,N-mu(nponas-
2-un)benzamun (pumep 3),

2-[(4-{7-[(1S,3S,4R,6R)-6-(1muxionponuiMeT))-2-a3aduukio-[2.2. 2 Jokras-3-
kapOonm|-2,7-auazacnupol 3,5 |HoHaH-2-UJ } -TUPUMUIUH- S-W1)OKCH |-5-pTop-N,N-nu(mponan-
2-un)benzamun (pumep 4),

2-[(4-{6-[(1S,3S.,4R,6R)-6-(muknonponuamMeTi )-2-a3abuukino-[ 2.2 2 JokraH-3-
kapOonm|-2,6-auazacnupol 3,3 |renran-2-ui f-mupuMUANH-S-11)okcu |-5-grop-N,N-mu(nponas-
2-un)benzamun (pumep S),

5-¢rop-2-[(4-{7-[(1S,3S.,4R)-5-meTununen-2-a3adunukiio-[2.2.2|okran-3-kapOoHm|-
2,7-nuazactupo| 3,5 |HoHaH-2-ui }-upuMuanH-5-1i )okcu |-N N-nu(mpomnan-2-uim ) deH3aMu
(npumep 6),

5-¢rop-2-[(4-{6-[(1S,3S,4R)-5-meTununen-2-azadunukiio-[2.2.2|okran-3-kapOoHm|-
2,6-nuazactupo| 3,3 |rentan-2-ui j-mupuUMUANH-S-ui1)okcH |-N,N-au(nponas-2-mn)oeH3aMua
(mpumep 7),

5-¢pTop-2-[(4-{7-[(1S,35,4R)-6-meTununeH-2-a3aduukio-[2.2.2]Jokras-3-kapOooHun|-
2,7-nuazactupo| 3,5 |HoHaH-2- w1 -upuMuarH-5-1i )okcu |-N, N-nu(mpornan-2-ui ) OeH3aMu
(mpumep 8),

5-¢rop-2-[(4-{6-[(1S,3S,4R)-6-MeTununen-2-a3adunukiio-[2.2.2]okran-3-kapOoHwu |-
2,6-nuazacrupo| 3,3 |rentaH-2-wi §-mupuMuInH-5-ui)okcu |-N N-u(mpornan-2-ui ) OeH3aMu
(mpumep 9),

5-¢rop-2-[(4-{6-[(1S,35,4S,55)-5-pTop-2-a3zabunukio[2.2.2]-okraH-3-kapobouui|-2,6-
nuazacrmpol 3,3 |renran-2-ui f nupuMuIuH-S-1in)okcH | -N, N-au(nponan-2-min)oenzamun (mpumep
10),

2-[(4-{6-[(1R,35,4R)-2-a3abummkino[2.2.2|oktan-3-kapOonmi]-2,6-
nuaszactupol 3,3 renTan-2-ui f TUpUMHINH-S-1I1)oKCH |- 5-¢pTop-N,N-nu(nponas-2-uin)oeH3amMu g
(mpumep 11),

5-¢rop-2-[(4-{7-[(1S,35,4S)-5-0kco-2-a3abunmkio[2.2.2]-okTaH-3-kapboHmn|-2,7-
nuaszacrupol 3,5 |HoHaH-2-un f TupuMHINH-5-11)-0KcH |-N,N-nu(nponan-2-mn)6eH3aMua
(mpumep 12),

2-[(4-{7-[(1S,35,4S,585,6S)-6-(uknonponuameTin)-5-pTop-2-a3aduukio| 2.2. 2 |okraH-
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3-kapOonmi|-2,7-nuazacnupol 3,5 |[HOHaH-2- 11 } TUPUMHUIUH-S-1i)okcH | -5-pTop-N,N-
nu(riponas-2-un)oensamun (npumep 14),

2-[(4-{6-[(1R,3S,45)-2-a3abunmkio[2.2. 1 rentan-3-kapOonmi|-2,6-
auaszacrupol 3,3 JrenTan-2-ui f TUpUMUINH-S-1I)oKcH |- 5-¢pTop-N,N-nu(nponas-2-um)oeH3amu g
(mpumep 15),

2-[(4-{7-[(1R,35,45)-2-a3abunukio[2.2.1 rentan-3-kapbonun]-2,7-
anaszacnupol3,5HoHaH-2- 1 } TupUMHIUH- S -1 )okcH |-5-grop-N,N-gu(nponan-2-mn)deHsamun
(mpumep 16),

5-¢rop-2-[(4-{7-[(1S,3S,4R)-5-MeTununen-2-azadunukiio-[2.2. 1 Jrenran-3-kapOoHu|-
2,7-nuazactupo| 3,5 |HoHaH-2- w1 -upuMuarH-5-1i )okcu |-N, N-nu(mpornan-2-ui ) OeH3aMu
(mpumep 18),

2-[(4-{7-[(1S,35,4S,5R,6R)-6-(umkaonponuiamerun )-5-prop-2-a3adbunmkio[2.2. 2 |oktaH-
3-kapOonmi|-2,7-nuazacnupol 3,5 |HOHaH-2- 11 } TUPUMHUIUH-S5-1i1)OKCH | -S-pTop-N,N-
nu(riponas-2-nn)oensamun (mpumep 19) u

5—(1)T0p—2—[(4—{7—[(1S,3S,4R)—5—(ZHz)MeTI/IJ'II/II[eH—2—a3a6I/ILII/IK.]'IO—[2.2.2]OKTaH—3—
kapOonm|-2,7-auazacnupol 3,5 |HoHaH-2-un -upUMHUAUH-S-ni1)okcH |-N, N-nu(npomnas-2-
wn)benzamun (mpumep 20).

[0059]

(Ilynkt 49)

Coenunenue o nyHKTy 1 mim ero papmaueBTHUeCKU NpueMiiemMas Collb, BHIOpAaHHOE U3
CIEAYIOLIUX COEANHEHUI:

2-[(4-{7-[(1S,35,4R,6S)-6-(uKI0NPONTUIMETHI )-2-a3a0ULHKII0-[ 2.2. 2] oK TaH-3-
kapOonm]-2,7-nuazactupo| 3,5 [HoHaH-2-1i } -TUPUMUANH-S-1n)okcH |-5-pTop-N,N-mu(rponas-
2-un)oenzamun (mpumep 1),

2-[(4-{6-[(1S,3S,4R,6S)-6-(UUKIONPOMTUIMETHI )-2-a3a0MIHKI0-[2.2. 2]oKTaH-3-
kapOoHm|-2,6-auazacnupol 3,3 Jrenran-2-ui f-mupuMUANH-S -1 )okcu |-5-grop-N,N-nu(nponas-
2-un)benzamun (npumep 3),

2-[(4-{7-[(1S,3S,4R,6R)-6-(ukIonponuaIMeTII )-2-a3a0 uIuKiI0-[ 2.2 .2 JokTaH-3-
kapOonm|-2,7-auazacnupol 3,5 |HOHaH-2-UJ } -TUPUMUIUH- S5-I )OKCH |-5-PTop-N,N-nu(mponan-
2-un)oenzamuy (pumep 4) u

2-[(4-{6-[(1S,3S,4R ,6R)-6-(1muknonponuamMeTi )-2-a3abuukio-[ 2.2 2 JokraH-3-
kapOonm|-2,6-auazacnupol 3,3 |renran-2-ui f-mupuMUANH-S-11)okcu |-5-grop-N,N-nu(nponas-
2-unm)denzamun (pumep 5).

[0060]

(ITyukr 50)

Coenunenne mo myHkTy 1 wimm ero rugpoxiopun, L(+)-tapTpar wmim CyKuuHar,
BBIOpPaHHOE U3 CIIEAYIOINUX COeIUHEHHH:

2-[(4-{7-[(1S,35.,4R,6S)-6-(UKIONPONTUIMETHI )-2-a3a0ULHKII0-[ 2.2. 2| oK TaH-3-
kapOonun|-2,7-auazacnupol 3,5 |HoHaH-2-Ua } -TUPUMUIUH- S-UT)oKCH |-5-dTop-N,N-nu(riponan-

2-un)6enzamun (pumep 1),
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2-[(4-{6-[(1S,3S.,4R,6S)-6-(uKIONPOTUIMETHI )-2-a3a0UHKII0-[ 2.2. 2] oK TaH-3-
kapOoHu|-2,6-auazacmnupol 3,3 |renran-2-ui f-nmupuMuAnH-5-mn)okcu|-5-grop-N,N-au(nponas-
2-un)benzamun (npumep 3),

2-[(4-{7-[(1S,35,4R ,6R)-6-(rukonponuamMeTi )-2-a3ab uukino-[ 2.2 2 |JokraH-3-
kapOonm|-2,7-nuazactupo| 3,5 [HoHaH-2-1i } -TUPUMUANH-S-1n)okcu |-5-pTop-N,N-mu(rponas-
2-un)oenzamu (mpumep 4) u

2-[(4-{6-[(1S,3S,4R,6R)-6-(1iuKonponuiIMeT)-2-a3a0uukio-[2.2.2 Jokras-3-
kapOonm|-2,6-auazacnupol 3,3 Jrenran-2-ui f-mupuMUANH-S -1 )okcu |-5-grop-N,N-nu(nponas-
2-un)Oenzamun (pumep 5).

[0061]

(Ilynkr 51)

Coenunenue o nyHKTy 1 wiu ero apMaLeBTHUECKH MTpHeMIIeMast COJib, BHIOpAHHOE U3
CIAEAYIOLIUX COEANHEHUI:

5-¢rop-2-[(4-{7-[(1S,3S,4R)-5-meTununen-2-a3adunukiio-[2.2.2|okran-3-kapOoHm |-
2,7-nuazactupo| 3,5 |HoHaH-2- 1 }-upuMuarH-5-ui )okcu |-N N-mu(mpomnan-2-ui ) deH3aMu
(npumep 6),

5-¢rop-2-[(4-{6-[(1S,3S.,4R)-5-MmeTununen-2-a3adunukiio-[2.2.2|okran-3-kapOoHm |-
2,6-nuazactmupo| 3,3 |renraH-2-wi §-mupuMUAnH-S-1i ))okcu |-N, N-mu(mpomnan-2-ui ) OeH3aMu g
(npumep 7),

2-[(4-{6-[(1R,3S,45)-2-a3abunmkio[2.2. 1 rentan-3-kapOonmi|-2,6-
auazacnupol 3,3 JrenTan-2-ui f TUpUMHINH-S-1I)oKcH |- 5-¢pTop-N,N-nu(nponas-2-un)oeH3amu g
(mpumep 15),

2-[(4-{7-[(1R,35,4S)-2-a3abunukio[2.2.1 rentan-3-kapbonun]-2,7-
auaszacnupol 3,5 ]HoHaH-2- 1 } TupUMHIUH- S -1 )okcH |-5-grop-N,N-gu(nponan-2-mn)deHsamun
(mpumep 16),

5-¢pTop-2-[(4-{7-[(1S,35,4R)-5-meTununen-2-a3adunukio-[2.2. 1 Jrentan-3-kapOoHu]-
2,7-nuazacrupo| 3,5 |HoHaH-2- w1 -upuMuanH-5-ui )okcu |-N, N-nu(npornan-2-ui ) OeH3aMu
(mpumep 18) u

5-¢rop-2-[(4-{7-[(1S,35.,4R)-5 —(ZHz)MeTI/IJ'II/II[eH—2—a3a6I/ILII/IK.]'IO—[2.2.2]0KT3,H—3—
kapOonm|-2,7-auazaciupol 3,5 |HoHaH-2-un -upuMuAUH- S-un)okcH |-N,N-nu(npomnas-2-
win)oenzamun (mpumep 20).

[0062]

(ITynkr 52)

Coenunenne mo myHkTy 1 wim ero rugpoxiopun, L(+)-TapTpaTr wim CyKUWHAT,
BBIOPAHHOE U3 CIIEAYIOIINUX COSIUHEHHH:

5-¢rop-2-[(4-{7-[(1S,3S.,4R)-5-meTununen-2-a3adunukiio-[2.2.2|okran-3-kapOoHm |-
2,7-nuazactmpo| 3,5 |HoHaH-2-wi -upuMuanH-S-1i )okcr |-N N-mu(mponan-2-ui ) deH3aMu
(npumep 6),

5-¢rop-2-[(4-{6-[(1S,3S,4R)-5-meTununen-2-azadunukiio-[2.2.2|okran-3-kapOoHm|-

2,6-nuazactupo| 3,3 |renraH-2-wi §-mupuMUAnH-S-1i1)okcu |-N N-mu(nponan-2-mi ) dOeH3aMu
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(npumep 7),

5-¢rop-2-[(4-{7-[(1S,35,4R)-5-meTununen-2-azadunukio-[2.2. 1 Jrenran-3-kapboHun|-
2,7-nuazactmpo| 3,5 |HoHaH-2-ui -upuMuAnH-5-1i )okcH |-N N-nu(nponan-2-ui ) 0eH3aMu
(mpumep 18) u

5-(bTOp-2-[(4-{7—[(1S,3S,4R)—5—(ZHz)MeTI/IJ'II/II[eH—Z—asa6I/II_II/IKJ'IO-[2.2.2]OKTaH-3-
kapOonmn|-2,7-nuazactupo| 3,5 [HoHaH-2-un } -mupuMuaAnH-S-nin)okcu -N, N-nu(nponas-2-
wn)oenzamua (mpumep 20).

[0063]

(ITynkr 53)
2-[(4-{7-[(1S,3S,4R,6S)-6-(Lluknonponunmeru )-2-a3adburukio-[ 2.2 .2 JokraH-3-
kapOonm|-2,7-auazaciupol 3,5 |HOHaH-2-UJ } -TUPUMUIUH- S5-I )OKCH |-5-pTop-N,N-nu(rponan-

2-un)benzamun (npumep 1) wim ero ruppoxsopun, L(+)-TapTpar win CyKUHHAT.

[0064]

(Ilynkr 54)

2-[(4-{6-[(1S,35.,4R,6S)-6-(Luknonponunmerw)-2-a3aburukino-[ 2.2 2 |okraH-3-
kapOonu|-2,6-auazacmupol 3,3 |renran-2-ui f-mupuMUANH-S-1)okcu |-5-grop-N,N-mu(nponas-
2-un)benzamuy (pumep 3), Wiu ero ruapoxiaopun, L(+)-TapTpaT uim cyKIuHar.

[0065]

(Ilynkr 55)
2-[(4-{7-[(1S,35,4R,6R)-6-(L{uknonponuameTi)-2-a3a0uukio-[ 2.2 . 2|okraH-3-
kapOonun|-2,7-auaszacnupol 3,5 |HoHaH-2-Un } -MUPUMUAUH- S-Ui1)oKCcH |-5-dTop-N,N-nu(riponan-

2-unm)benzamun (npumep 4), uiau ero rugpoxiopun, L(+)-TapTpar mnm cykuuHar.

[0066]

(ITynkr 56)

2-[(4-{6-[(1S,3S,4R,6R)-6-(LluxnonponunmeTun)-2-a3abuukio-[2.2.2]okran-3-
kapOoHm|-2,6-auazacnupol 3,3 Jrenran-2-ui f-mupuMUANH-S -1 )okcu |-5-grop-N,N-nu(nponas-
2-un)oerzamun (mpumep S), WK ero TuApoxaopun, L(+)-TapTpaT wiu CyKIUHAT.

[0067]

(Ilynkr 57)

5-@rop-2-[(4-{7-[(1S,3S,4R)-5-MeTununeH-2-a3abuukio-[2.2. 2Jokran-3-kapOooHui|-
2,7-nuazactupo| 3,5 |HoHaH-2-ui }-upuMuanH-5-ui )okcu |-N N-mu(npomnas-2-mi ) deH3aMu
(mpumep 6), unu ero ruapoxyopua, L(+)-tapTpar win CyKUHHAT.

[0068]

(Ilynkr 58)

5-@top-2-[(4-{6-[(1S,3S,4R)-5-MeTununeH-2-a3abuukio-[ 2.2 . 2Jokran-3-kapOboHui|-
2,6-nuazactmupo| 3,3 |renraH-2-wi §-mupuUMUANH-S-1i )okcu |-N, N-mu(mpomnan-2-ui ) deH3aMu g
(mpumep 7), nnu ero ruapoxyopun, L(+)-tapTpar uinm CyKkuuHar.

[0069]

(ILynkt 59)

5-@rop-2-[(4-{7-[(1S,3S,4R)-5-meTunnneH-2-azadunukio-[2.2. 1 jrenran-3-kapOoHm|-
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2,7-nuazactupo| 3,5 |HoHaH-2- 1 }-upuMuAnH-5-1i )okcr |-N N-mu(mponan-2-ui ) deH3aMu
(mpumep 18), miu ero ruagpoxiopun, L(+)-TapTpart wim cyKIuHar.

[0070]

(ILynkt 60)

5-®T0p-2-[(4-{7—[(1S,3S,4R)—5—(ZHz)MeTI/IJ'II/II[eH—2—a:5a6I/II_II/IKJ'IO-[2.2.2]0KT&H-3-
kapOonmn|-2,7-nuazactupo| 3,5 [HoHaH-2-un } -mupuMuaAnH-S-nin)okcu -N, N-nu(nponas-2-
nn)oensamua (mpumep 20), uinu ero rugpoxsopun, L(+)-tapTpar uiu CyKuuHar.

[0071]

(Ilynkr 61)

JlekapcTBEeHHBIN Mpenapat, BKIOYAKNINA COSTUHEHUE MO JIIOOOMYy M3 TYHKTOB 1-60
WK ero (papMaLeBTHUECKH MPUEMIIEMYIO COJIb B KAUECTBE AKTUBHOT'O MHTPEIHEHTA.

[0072]

(Ilynkr 62)

ITpoTHBOONYXOJIEBBIH JIEKAPCTBEHHBIN MPenapaT, BKIIOYAKOIIHNA COSTUHEHUE 110 JII000MY
U3 TOyHKTOB 1-60 mimm ero (apManeBTHUECKH NPUEMIIEMYIO COJIb B KayeCTBE AKTHBHOI'O
UHIPENEHTA.

[0073]

(ITynkr 63)

IIpoTuBOOMYXONEBbIN JIEKAPCTBEHHBIM MpemnapaT IO NYyHKTy 62, rae OmyxoJb
npeAcTaBisieT coO0i OCTpBIi JIEHKO3 (B TOM YHCIIEe OCTPBIH JIEHKO3 ¢ nepecTpoiikoi rena MLL,
OCTPBIH JIEUKO3 ¢ YaCTUYHON TaHAEMHON nyrummkauued MLL, ocTpblil IEUKO3 ¢ MyTallMen reHa
NPM, octpslii neiiko3 co cnuTHbIM reHoM MOZ, ocTpslii eliko3 co cnuTHbIM reHoM NUP98 u
ocTpbIil Jeliko3 co cauTHeIM reHomM CALM), xpoHuueckuil numM¢poneiikos3, XpOHUYECKUI
MUENONENKO3, MUENIOAUCIIIIACTUYECKUH CUHIPOM, HCTUHHYIO MOJIMLIUTEMUIO, 3JI0Ka4YECTBEHHYIO
mumpomy (B ToM uucie B-knerounyro numdomy), mMuenomy (B TOM YHCIE MHOKECTBEHHYIO
MHEJIOMY), OMyXOJb TOJIOBHOTO MO3ra, PaK TOJIOBBI M IIEH, PaK MHUINEBOJAA, PaK LIUTOBUIHOM
JKeJe3bl, MEJKOKJETOYHbIH pak JIerkux, HEMEJIKOKJIETOUYHBbIH pak JIerKHX, paKk MOJIOUHOM
JKEeNe3bl, paK »OKeNyaKa, pak JKeNIYHOro Iy3bIps U JKeTYHOTO TNPOTOKA, paK IeueHH,
renaToUEe/UTIOJIAPHBIA PaK, pak MOJKEJYAOYHOM >KeJie3bl, paK TOJICTOW KHUIIKH, paK MpsiMON
KMIIKH, PaK aHAJIbHOTO KaHaja, XOPUOHAIUTENNOMY, PaK 3HIOMETPHUS, paK IIEHKH MaTKH, pak
SIMYHUKOB, PaK MOYEBOIO My3bIps, PaK ypoTenus, pak MOYKH, MMOYEYHO-KJIETOUHBIM pak, pak
NPEACTATENIbHON JKeJe3bl, OMyXOJb SIMUKA, OMyXOJb TOJOBBIX KJIETOK SIMYKA, SMOPHUOHAIBHO-
KJIETOYHasi  OMNyXoJb  SIMYHMKA, OINyXoslb BumbMmca, 3/10Ka4eCTBEHHYIO  MeEJIaHOMY,
HelpoOnacToMy, ocreocapkoMy, capkomy FOuHra, XOHIpPOCapKOMY, CapKOMY MATKHUX TKaHEH
WM PaK KOXH.

[0074]

(ITyukr 64)

IIpoTnBOONYXONEBbIN JIEKAPCTBEHHBIM MpenapaTr Mo NyHKTy 62 wiu 63, rae Omnyxoib
npeAcTaBisieT co00i OCTphIi IeHKO3 (B TOM YHCIIEe OCTPBIH JIEHKO3 ¢ nepecTpoiikoi rena MLL,

OCTPBIN JIEUKO3 ¢ YaCTUYHON TaHAEMHOMN aAyrnukauuen MLL, ocTpblil IEUKO3 ¢ MyTalMen reHa



29

NPM, octpsiii netiko3 co cnuTHbIM reHoM MOZ, octpblil neliko3 co cautHeiM reHom NUP9S, u
OCTpbIil Jeliko3 co cinuTHBIM reHoM CALM), XpOHHUeCKHUH MHENONeHKO3, 3JI0KaYeCTBEHHYIO
miMpomy (B ToM uuncie B-kierounyro nuMdomy), MueaoMy (B TOM YHCIE MHOXXECTBEHHYIO
MHEJIOMY), OIyXOJb T'OJIOBHOTO MO3ra, PaK IMPEACTaTEIbHOIN JKeNe3bl, paK MOJIOYHON JKEeNe3bl,
HelipobaacTomy, capkomy FOuHra nnm pak nedeHm.

[0075]

(ITynkt 65)

ITpoTHBOONYXONIEBbIN JIEKAPCTBEHHBIN Mpernapar mno Jo00My M3 TYHKTOB 02-64, rae
OMyXOJib MPENCTaBJsieT COOOM OCTPBIN Jieiiko3 ¢ mepecTporikoii reHa MLL, ocTpblii neiiko3 ¢
4aCTUYHOW TaHAeMHOHN nymmkauued MLL, octpeiil neiiko3 ¢ myrauuein renHa NPM, octpsiii
neiko3 co cnuTHbIM reHoM MOZ, octpslil neiiko3 co cnutHbiM reHoM NUP98, octpelii jeiiko3
co cmutHbiM rTeHoM CALM, XpoHuYecKMd MHEJOJeHKo3, B-kierounyrwo maumdomy,
MHOYKECTBEHHYIO MHEJIOMY, HEHpOOIacCTOMY MIIH PaK MPENCTaTeIbHON JKEe3bl.

[0076]

(ITynkr 66)

ITpoTBOONYXONEBbIH JIEKAPCTBEHHBIN Mpernapar 1o Jo0oMy W3 TYHKTOB 62-65, rae
OIyXOJIb MPENCTaBJsieT cOOOM OCTPhIM JIeiko3 ¢ mepecTporikoi reHa MLL, ocTpbrii neiiko3 ¢
YaCTUYHOU TaHAeMHOHN aymmkauued MLL, octpeiil neiiko3 ¢ myraumein reHa NPM, octpsrii
neiko3 co cnuTHbIM reHoM MOZ, octpslil neiiko3 co cnutHbiM reHoM NUP98, octprlii jeiiko3
co cautHbiIM reHoM CALM, xponuueckuil muenoneniko3, B-knerounyro mumpomy wmum
MHOECTBEHHYH MUEJIOMY.

[0077]

(ITynkr 67)

ITpoTuBOOIyXONIEBBII JIEKAPCTBEHHBII Mpemnapar 1o JrboMy M3 NYHKTOB 62-06, rae
OITyXOJIb MPEACTABIAET COOOI OCTpBIN JIEWKO3 ¢ nepecTpoiikol rena MLL, mim ocTpslii jeiiko3
¢ myTtauueii resa NPM.

[0078]

(ITynkr 68)

ITpoTHBOONYXONEBbIH JIEKAPCTBEHHBIN Mpernapar mo Jo00My M3 TYHKTOB 62-67, rae
OIyXO0JIb COMPOBOXKIAETCSI BBICOKUM YPOBHEM dKcrpeccuu kiacrepa reHa HOXa unu knacrepa
resa MEIS.

[0079]

(ITynkr 69)

ITpoTBOONYXONEBbI JIEKAPCTBEHHBIH Mpenapar 1o Jo00My M3 MYHKTOB 62-68, rae
OMyXOJIb CONPOBOXKAAETCS] aKTUBUPYIOLIEH MyTauuein pS53.

[0080]

(ITyukr 70)

Crioco® nedeHHsT OMyXOJM, BKJIIOYAIOIIMN BBEACHHE COENUHEHHsS 10 JFOOOMY U3
nyHKTOB 1-60 mnu ero ¢apmaleBTHUECKH NPHUEMIIEMOI COMM MALUMEHTy, HYKAAIEMyCs B

OTOM.
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[0081]

[[IynkT 71]

Croco0 no nmyHkTy 70, rae omyXoJsb aCCOLMUPYETCsI CO CBA3bIBAaHHEM MeHHMH-MLL.

[0082]

(ITynkr 72)

[Tpumenenune coenuHeHus Mo MOOOMY M3 MNYHKTOB 1-60 mnm ero (apMareBTHUECKH
IPUEMJIEMON COJIU IIPU MPOU3BOACTBE MPOTUBOOIYXOJIEBOr0O JEKaPCTBEHHOIO IIpenapara.

[0083]

(ITynkr 73)

Coenunenue mo moOomMy U3 mnyHKTOB 1-60 mim ero (hapMaLeBTHUECKU MpHEeMIIeMast
COJIb U1l IPUMEHEHUS NIPU JIEUEHUH OIyXOJIH.

[0084]

(ITynkr 74)

dapmaneBTHUECKAsT KOMIIO3HLINS, BKIIOYAIOIIAsl COETUHEHNE 10 JIIOOOMY U3 MYHKTOB -
60 wu ero ¢papManeBTUYECKH MPUEMIIEMYIO COJIb B KOMOWHAIIMU C IO MEHbLIEH Mepe OIHUM
APYTUM JIEKAPCTBEHHBIM CPEACTBOM WJIHM C €ro (papMaleBTHYECKH MPUEMIIEMON COJIBIO, T
APyroe JIEKapCTBEHHOE CPEICTBO MPEACTABIsIET COOOM, 110 MEHbIIeH Mepe, OHO JIEKAPCTBEHHOE
CPEeICTBO, BBIODAaHHOE W3 TPYIBL, COCTOSIIEH N3 MPOTHUBOONYXOJEBOTO AIKUJINUPYIOLIETO
CPeACTBa, TPOTHUBOOMYXOJEBOIO AHTUMETA0OJNTA, IPOTUBOOMYXOJIEBOrO AHTHOMOTHKA,
IPOTUBOOIYXOJIEBOIO  JIEKAPCTBEHHOI'O  IIpernapara  pacTUTENbHOTO  MPOMCXOXKIEHUS,
IIPOTUBOOIYXOJIEBOIO  KOMIUIEKCHOTO  COEIMHEHMs  IJIaTHHBI,  MPOTUBOOIMYXOJEBOTO
NPOM3BOIHOIO  KAMITOTELHHA,  IMPOTHUBOOIYXOJEBOTO  HHTUOWTOpAa  THUPO3MHKUHA3BIL,
IPOTHUBOOMYXOJEBOr0 MHIMOMTOpAa CEPUH/TPEOHHH KHMHA3bl, IIPOTUBOOIYXOJIEBOTO MHIMOUTOPA
doconununa KuHA3BL, MPOTUBOOMYXOJEBOrO MOHOKJIOHAJIBHOTO aHTHTeNa, HHTepdepoHa,
mMoaupukaTtopa OHMONOrMYECKOr0  OTKJIHMKA, TOPMOHAJBHOIO Npernapara, HHruourTopa
AaHTUOTeHe3a, HMHTCHOMTOpa  KOHTPOJBHBIX TOYEK HMMYHHOTO  OTBETa, HMHrUOMTOpa
ACCOLIMMPOBAHHOW €  JMHUIN€HETHMKOH  MOJIEKYJbl, HHTHOUTOpa  MOCTTPAHCISILIHOHHON
mMonudukamu Oeska, HHrHOUTOpa MPOTEOCOM M APYTUX MPOTHBOOMYXOJIEBBIX JIEKAPCTBEHHBIX
IpernapaTos.

[0085]

(ITynkr 75)

Coenunenne mo mobomy w3 mnyHKTOB 1-60 mim ero (apmauneBTHUECKH MpHEMIIEMast
COJIb JUISl JIEYEHHUS OIYXOJIH, KOTOPOE MPUMEHSIOT B KOMOWHAIINH, TIO MEHBIIEH Mepe, C OIHUM
APYTUM JIEKaPCTBEHHBIM CPEACTBOM MM €ro (papMaleBTHUECKH NPHEMIIEMON COJbIO, I7ie
ApPyroe JEeKapCTBEHHOE CPEACTBO INPEICTABIsIeT COOOW, IO MeHblLIeH Mepe, OXHO CPENCTBO,
BBIOpAaHHOE U3 IPOTHBOOIYXOJIEBOTO AJKWJINPYIOLIETO CPEACTBA, IPOTUBOOINYXOJIEBOTO
AHTUMETA0ONIUTa, TMPOTUBOOIYXOJIEBOTO AHTHOMOTHKA, MPOTHBOOIYXOJEBOrO JIEKAPCTBEHHOTO
npenapara pacTUTEIbHOIO MPOUCXOXKIAECHUS, TPOTUBOOIYXOJIE€BOI0 KOMIUIEKCHOTO COEIUHEHUS
IUIATUHBL,  IPOTHUBOOIYXOJEBOrO  MPOM3BOAHOIO  KAaMITOTELMHA, IMPOTUBOOIYXOJEBOIO

UHrUOUTOpAa THUPO3WHKHHA3BI, MPOTHBOOMYXOJIEBOIO HMHTHOUTOpPA CEPUH/TPEOHMH KHHA3BI,
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IIPOTUBOOIYX0JIEBOTO UHruOHUTOpa dochonununa  KuHA3HI, IPOTUBOOIYXOJIEBOTO
MOHOKJIOHAJIbHOTO ~aHTHTeNa, WHTepdepoHa, Monudukaropa OHOJIOTHYECKOTO OTKJIHKA,
TOPMOHAJIBHOTO TIpenapara, HHTUOWTOpa aHTHOTeHe3a, WHIMOMTOpa KOHTPOJBHBIX TOYEK
UMMYHHOI'O OTBE€TAa, MHIMOMTOpA aCCOLMHPOBAHHOM C AMHMIEHETUKON MOJIEKYJIbl, HHTHOUTOpA
NOCTTPAHCISILMOHHON ~ Moxudukaumu — Oenaka, HMHrHOMTOpa  MPOTEOCOM M JIPYTUX
IIPOTUBOOIYXOJIEBBIX JIEKAPCTBEHHBIX MTPENapaTOB.

[0086]

(Oddext n3obpereHus)

B Hacrosiimem u300peTeHuu mpeayaraeTcsi MHrUOUTOp CBSI3BIBAHUS MEXIY MEHHHOM H
cnutbiM OenkoM MLL, BKITFOYArOIINI ONTUYECKH aKTUBHOE MPOU3BOJHOE a3a0MIIMKIHYECKOTO
KOJblla WM ero QapManeBTHYeCKH mpuemiieMyro cosb. CoenquHeHHe IO HaCTOSLIEMY
U300pETEHNIO MOKET NMPUMEHSTBCS B KA4eCTBE JIEKAPCTBEHHOTO Ipernapara Juisi 3a00JeBaHHH,
ACCOLIMMPOBAHHBIX CO CBS3BIBAHHEM MEXAy MEHMHOM U MLL, u MoxeT ObITh MpennucaHo
MAaLUEeHTy, CTPAJarolleMy, B YaCTHOCTH, OT OCTPOro JieWko3a ¢ mepecTpoiikod rena MLL,
OCTporo Jeinko3a ¢ myrtanued reHa NPM, paka npencratenbHON >Kejie3bl, paka MOJOYHOMU
ene3bl, capkombl FOuHra, paka nedyeHu, paka ¢ akTUBUpYIOLeH myTtanuedl p53 u apyrux
noA00HBIX 3200JIeBaHUI.

KPATKOE OIMMCAHUE YEPTEXEU

[0087]

Ha ¢urype 1 npencrasneHa mOpOIIKOBas PEHTIEHOTpaMMa KPHUCTALTHUECKOH Gopmsl |
coennHeHus u3 npumepa 21. Ha ropusoHTansHOl ocu oTioxkeH yroa nudpakauu 20 (°), a Ha
BEPTUKAJBHON OCH OTJIOXKEHBI HMITYJIbChI (aHAJIOTMYHO Ha durype 2 - purype 5).

Ha ¢urype 2 nmpencrapieHa nopouIKoBasi peHTreHorpaMma Kpuctaundeckoi gopmsr 11
COEMHEHMs U3 npuMepa 22.

Ha ¢urype 3 npencrasieHa nopoIIKoOBasi pEHTTeHOrpaMMa KpucTayuindeckoi ¢popmsi 111
COEIMHEHMs U3 rpumepa 23.

Ha ¢urype 4 npencrasieHa mopoLIKOBask pEHTTEHOrpaMMa KpUcTautndeckoi ¢popmer IV
COEeIMHEHMs U3 npumepa 24.

Ha ¢urype S npencrasiena nmopomkoBasi peHTTeHOrpaMMa KPUCTaLUTHUECKOi hopmbl V
COEIMHEHMs U3 Ipumepa 25.

OITMCAHUME BAPUAHTOB OCYIIIECTBJIEHUA

[0088]

Jlanee MpUBOASITCS ONIPEENIEHHS HCITONIB3YEeMbIX B H300PETEHHN TEPMUHOB.

[0089]

"AToMm ranoreHa" BKIJIOHYAET, Hampumep, aroM (ropa, aToMm XJiopa, aToM Opoma, aTom
fioma u atom fpyroro nopoOHoro ranoreHa. IlpeanoururensHo, atoM ¢ropa.

[0090]

"Ci.6 ankun" o003HaYaeT Nk, UMerLui ot 1 1o 6 yriepoaHbsix aToMoB, U "Ce ankun”
o0O3Ha4YaeT alkwui, UMEIINUH 6 yriepogHbIX aTOMOB. 1O ke camMoe NPUMEHHMO B Cllydae

APYTOro 4ucja yriiepogHbIX aTOMOB.
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[0091]

"Ci6 ankun" oOO3Ha4aeT JIMHEHHYI0 WM  PA3BETBICHHYIO  HACHIEHHYIO
yTJIEBOAOPOAHYIO IpyMIy, UMEINylo oT 1 10 6 yriepomHblx atoMoB. Cj¢ alKWI BKJHOYAET,
npennoututenbHo, "Ci4 ankun", Oonee npeanoututenbHo "Cy3 amkun”. "Cj 3 ankun" BKIIOYAET,
HampuMep, METWUJI, 3TWJ, NMPOMWI, 1-MEeTWIdTWI, U Apyrue nonoOHele ankuibl. "Ciy4 ankui"
BKJIIOYAeT, Hampumep, Oytwi, 1,1-mumermaTui, 1-MeTHI-nponu, 2-MEeTHINPONHI, U APYyrHe
NOAO0HBIE AJIKHJIbI, TOMUMO TPUMEPOB, MPHUBEACHHbIX It ykazaHHoro "Cij3 amkuma". "Cig
ankun' BKIIOYAeT, Hampumep, meHtwn, 1, 1-gumerunnporwn, 1,2-gumerwi-nponwn, -
METHJIOYTUJ,  2-MeTWIOYTHJ,  4-METHJINEHTHN,  3-METHJI-TIEHTHJI,  2-METHJINEHTHI, |-
METHJITICHTWI, TeKCHJI, ¥ JIPyrHe MONOOHBbIe AJKWIIbL, MOMHMO MPUMEPOB, MPUBEIEHHBIX IS
ykazaHHoro "Cj4 ankuma".

[0092]

"Cpe ankeHmwn" o00O3HAYaeT JIMHEHHYI0 WM PA3BETBJICHHYI0 HEHACHIEHHYIO
YIJIEBOAOPOAHYIO TPYNNy, UMEKIIYI OT 2 10 6 yriaepoaHbIX aTOMOB M 1 OT 10 3 JBOMHBIX
cBszeil. "Cp ankeHun" nmpeanouTutesbHo BKIo4aeT "Cyy ankeHun". "Cy4 ankeHun" BKIIFOYAET,
HaNpUMep, BUHUJI, IPOMIEHWI, METHJITIPONIEHWT, OyTeHUJI, U Apyrue nmoaoOHbie akeHmIbl. "Co g
aJIKeHW1" BKJIOYAET, HAIIPUMED, TIEHTEHWUJI, TeKCEHWI, B IPYTHe MOAOOHbIE AJIKEHUJIBI, TOMHUMO
IIPUMEPOB, IPUBEAECHHBIX i yKa3aHHOro "Cy4 ankeHuna".

[0093]

"Cye ankuHmN" O0OO3HAYaeT JIMHEHHYK WJIM PA3BETBICHHYI0 HEHACHIIEHHYIO
YIJIEBOJOPOIAHYIO TPYIITY, UMEIOLIYIO OT 2 0 6 YriepOAHBbIX aTOMOB M TPONHYIO CBs3b. "Cog
ANKUHUI" TpeanouTutesibHo Bkimovaer "Co 4 ankuamn". "Cop 4 ankuHUI" BKIIIOYAET, HAIPUMED,
NPOMUHMI, METWINPONMHWI, OyTHHWI, W Apyrue nomoOHble ankuHuibl. "Core aikuHUI"
BKJIFOYAET, HANPUMEp, METWJIOYTHHIJI, MEHTHHUJ, TeKCUHWI, U JAPyrue MoaoOHbIe aJKHHUJIBL,
MOMUMO IPUMEPOB, NPUBEAEHHBIX AJisl YKa3aHHOTrO "Cy 4 anKkuHUIA".

[0094]

"Ci ankokcu" obozHauaer "Ci¢ ankwiokcu", u 4dacth "Ci¢ ankuna" omnpeneneHa B
ykazaHHoM "Cj ¢ ankuie". "Cj¢ ankokcu" npeanodyrutenbHo BKarovaer "Ci4 ankokcu", Oonee
npennoututenbHo, "Ci3 amkokcu". "Cj3 ankokcu" BKIIHOYAET, HANPUMEP, METOKCH, 3TOKCH,
NPOTIOKCH, 1-METHIISTOKCH, U Apyrue nopodHbie amkokcH. "Ci 4 anKokcn" BKIIIOYAET, HANIPUMeED,
OyTtokcu, 1,1-TUMETHISTOKCH, |-METHINPONOKCH, 2-METHJIIPONOKCH, W APYrue MOJOOHBIE
aJKOKCH, IMOMHMMO IPUMEpPOB, MpuUBeNeHHBIX s ykazaHHoro "C;s ankokcu". The "Ci¢
AJKOKCH" BKJIFOYAET, HAPUMEP, MEHTWIOKCH, 1,1-numernnnponokcy, 1,2-IUMeTHINPONOKCH, 1-
METHJIOYTOKCH, 2-MeTHJIOYTOKCH, 4-METUNIMTEHTUIIOKCH, 3-METHJITIEHTUJIOKCH, 2-
METHJITIEHTUJIOKCH, |-METHIIMEHTUIIOKCH, TeKCHIJIOKCH, U JPyrue MopoOHbIe aJKOKCH, MOMHMO
NIPUMEPOB, MPUBEAECHHBIX I ykazaHHOro "Cj4 amkokcu".

[0095]

"Ci6 ankwiaeH" o00O3Ha4YaeT [BYXBAJEHTHYIO JIMHEHHYIO WM Pa3BETBJICHHYIO
HACBILIEHHYIO YIJIEBOJOPOAHYIO Ipymnmy, uMerouyrw oT 1 no 6 yraepoansix atoMoB. "Cig

ankwieH" mpenmnoututenbHo Bmouaer "Ci4 ankwmien", Oonee mnpeamoururenbHo "Ci3
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ankunen". "Cj 3 ankuieH" BKJIOYAET, HAPUMEP, METUJIEH, STUJIEH, TIPOIMUJIEH, TPUMETHIICH, U
apyrue monoOHble ankwieHbl. "Ciy4 ankuneH" BriO4aer, Hampumep, Oytunen, 1,1-
OUMETWISTWIEH, 1,2-AUMETUNITUNEH, |-METUI-TPUMETUIICH, 2-METUITPUMETWIECH, U Apyrue
noI0OHBIE ATKUJIEHBI, TOMUMO MPUMEPOB, MPUBEACHHBIX i ykazaHHOro "Cj 3 ankmieHa". "Cj g
aNKwieH" BKIIFOYAET, HallpuMep, NMeHTIeH, 1, 1-nuMeruntpumeries, 1,2-1UMeTUITPUMETHIIEH,
1-metunOyTuneH, 2-MeTuaOyTHiIeH, 1-MeTUI-TIeHTHIeH, 2-MeTHIIEHTHIICH, 3-MEeTHUIINEHTUIICH,
TeKCUJICH, U JPYrue MojoOHbIe aJKUJIEHbI, TOMUMO MPUMEPOB, MPUBEIACHHBIX IJISi YKa3aHHOTO
"C 4 ankuneHa".

[0096]

"Cpe ankeHwIeH" o00O3HAYaeT MABYXBAJICHTHYIO JIMHEHHYI) WJIH Pa3BETBICHHYIO
HEHACBILIECHHYIO YIVIEBOAOPOAHYIO TPYIITy, UMEIOLIYIO OT 2 10 6 YIJIEpOAHbBIX aTOMOB U OT 1 110
3 nBoiliHbIXx cBsizei. "C,p g ankeHueH" mpeanouTuTenbHO BKIrO4aeT "C,4 ankeHmieH". "Coy
aNKeHWIeH" BKJIIOYAET, HAMPUMEp, BUHUJICH, MPONEHWIEH, METHIPONEHUICH, OyTeHUJIeH, U
apyrue monoOHbie ankeHusieHbl. "Cp alKeHWJeH" BKJIFOYAET, HAlpUMep, MEeHTEHIIEH,
TeKCeHWJIEH, W JPyrue TMOAOOHBbIE AaJIKeHUJICHbI, MOMHUMO TPHMEPOB, MPHBEIEHHBIX IS
ykazaHHOTO "C; 4 ankeHusieHa".

[0097]

"Cye ankuHmiIeH" 0003Ha4aeT [BYXBAJCHTHYIO JIHMHEWHYIO WJIH Pa3BETBJICHHYIO
HEHACBILIECHHYIO YIVIEBOAOPOAHYIO IPYNITy, UMEIOINYIO OT 2 10 6 yIJIepOAHbIX aTOMOB U OT 1 110
3 TpoiiHbix cBsize. "Cpg aNKUHUIEH' MpennouTuTeNnbHO BKIOuaeT "Copy ankuHuieH". "Coy
ANKUHWIEH" BKIIIOYAET, HANPUMEP, STUHUJICH, MPOMUHWICH, OyTHHIIIEH, U JAPyrue mogoOHbIe
ankuHuieHbl. "Coe ankuHMIEH" BKJIOYAET, HanpuMep, METWIOYTHHHIIEH, TEHTUHUJIEH,
TeKCUHWJIEH, W Jpyrue MomoOHble aJKUHWIEHbI, TOMHMO MPUMEPOB, NPUBEACHHBIX IS
ykazaHHoro "C, 4 ankuHuIeHa" .

[0098]

"C3.10 muKIoankun" 0003HAYAET [UKIMYECKYIO HACHIIEHHYIO YIJIEBOIOPOIHYIO TPYIITY,
UMErIIy0 OT 3 10 10 yriepomHbIX aTOMOB, KOTOPasi MOXKET MMETh YaCTUYHO HEHACHIIIIEHHYIO
CBsI3b WUJIU MOCTHKOBYIO CTPYKTYpy. "Cs.19 UMKIOATKHI" TPEANOYTHTENbHO BKIrO4YaeT "Csz
muknoankun'.  "Cs;  unukioankwn"  BKIFOYAET, HAMpUMeEp, LUKJIOMPOMKI, IUKIOOYTHIL,
[UKJIOTMIEHTWI, IUKJIOTEKCWJI, MHKJIOTeNTU], U Jpyrue mnonoOHble mukmoankmwibl. "Cs g
[UKJIOAJIKMI" BKITFOYAET, HAMPUMEpP, [HUKJIOOKTHI, IUKJIOHOHWJI, [HUKJIONELHJI, aJaMaHTHI, |
apyrue MoaoOHbIE LUKIIOATKUIIBI, MOMHMO IMPUMEPOB, NMPHUBENEHHBIX Ui ykasaHHOro "Cs;
LUKJIOATKHIa ",

"C3.10 LMKJOAIKUI" TAKXKE BKJIIOYAET B ce0sl OUIIMKIIMUECKUE COeNUHEHMs, TO eCTh, (31
LUKJIOAJTIKWJI, KOHJEHCUPOBAHHBINA C APOMATHYECKUM YTJIEBOAOPOAHBIM KOJBLIOM. COeUHEHUS C

KOHJICHCUPOBAaHHBIMH KOJIbLIAMH BKJIFOYAIOT, HAIIPUMED, CICAYIOLINE CTPYKTYPHIL:

R
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[0099]

"Cs.0 1mKIoankmwieH" o0003Ha4YaeT MABYXBAJEHTHYIO IMKJIWYECKYIO HACBIEHHYIO
YIJIEBOJOPOAHYIO IPyIIy, UMEKOLYIO OT 3 10 10 yrieponHbIX aTOMOB, KOTOpasi MOXET UMETh
YaCTUYHO HEHACBILIEHHYK) CBA3b MJIM MOCTUKOBYHO CTPyKTypy. "Cs.9p UuKiIOaIKuieH"
NpeanouTuTeNbHO BKIto4aeT "Cs; nuknoankmier". "Cs.; HUKIOaNKIeH" BKIIFOYAeT, HallpuMep,
LUKJIONPONUJICH, LUUKJIOOYTHIIEH, LUKJIOMEHTHIIEH, LIMKJIOTEKCUIEH, IUKJIOTeNTHIIEH, U JAPYTHe
noo0Hble HUKIOATKUIEHbl. "Cs.g LHMKIOAIKWIEH" BKIHOYAET, HAMPUMEp, LHMKJIOOKTUJICH,
LUKJIOHOHWJIEH, LMKJIONELWIEH, aJaMaHTUICH, U APYTHe MOAOOHbIE [UKJIOAIKUICHBI, TOMHMO
MIPUMEPOB, NMPUBEACHHBIX I yKa3aHHOTO "C3.7 LUKJIOANKIIeHa" .

[0100]

"3-8 uJIeHHBI HACBIIICHHBIH KapOOLUWKI" O0003HAYAET MHMKJINYECKYIO HACBILICHHYIO
VIJIEBOJOPOAHYIO TPYIINy, HUMEKIYR OT 3 10 8 yrjaepoAaHbIX aToMOB. "3-8 4JICHHBIN
HACBIIICHHBIA KapOOUMKI" TPEANOYTHTENbHO BKJIIOYaeT "4-6 YJIEHHBIM HACHIIIEHHBIH
kapOouukn". "4-6 dyneHHBIA HACHIIIEHHBIN KapOOIMKI" BKJIFOYAET, HATIPUMED, IIUKIO0YTaHOBOE
KOJIBILIO, LMKJIOMEHTAHOBOE KOJIbIO, ILMKJIOT€KCAaHOBOE KOJBIO, M APyrue NOAOOHBIE
HACBILICHHBIE KapOOUMKIIBL "3-8 UJIeHHBIM HACHIIICHHBINH KapOOLUMKI" BKIFOUYAET, HANPHUMED,
LIUKJIOTIPOTIAHOBOE KOJBIIO, LMKJIOIeNTAHOBOE KOJbLO, LUKIOOKTAHOBOE KOJbBLO, W Apyrue
no0OHbBIE HACBIIIEHHBIE KapOOIMKIIBI, IOMUMO TPUMEPOB, MIPUBEICHHBIX IJIsl YKa3aHHOTO "4-6
YJICHHOTO HACBHIIIEHHOTO KapOouKia",

[0101]

"3-10 uNeHHBIH HACBHILEHHBI TeTepOLUKINI’ O0O3Ha4aeT OXHOBAJEHTHBIA WM
JBYXBAJICHTHBIM HACBILEHHBIM TI€TEPOLUKJ, BKIIOYAOMMUNA OT 1 10 2 aTOMOB, HE3aBHUCHUMO
BBIOPAaHHBIX U3 IPYIIIBI, COCTOALIEH U3 aTOMa a30Ta, aTOMa KUCJIOPOJa U aToMa Cepbl, U OT 2 110
O yriaepoaHbIX aTOMOB, KOTOPBIA MOKET UMETh YACTUYHO HEHACBIIEHHYIO CBSI3b U MOCTUKOBYIO
CTPYKTYPY. ATOMBI, U3 KOTOPBIX COCTOUT KOJIBIIO, MOTYT BKJIOUATh OKUCJIEHHbIE aTOMBI, TAaKHe
kaK -C(O)-, -S(O)- u -SO;-. "3-10 uneHHbI HACHIUIEHHBIA MeTEPOLMKIMI" MPEANOYTHTEIBHO
npencrasisier coboi "4-7 4ieHHbIM MOHOLMKJIMYECKUH HACBIIEHHBIH TreTepouukiui’, Oosee
MPEATIOYTUTENBHO, "S- MM O-4JIeHHbIH MOHOLMKJIMYECKUH HACBIIEHHbIN rereporukami”. "S-
Ui O-4ICHHBIH MOHOLMKJIMYECKUH HACBIIEHHBIH TeTepOLUKINI" BKJIOYAET, HAIPUMED,
TeTparuApoPypwsi, MHPPOJUIAUHWI,  HUMHIA3OJMUIUHWI,  MHUIEPUIAUHWI,  MOPQOIUHWIL,
THOMOP( OJTUHUIL, IHOKCOTHOMOP(OIHHN, reKCaMeTUJIEHUMUHUIL, OKCa30JIUANHMUIIL,
TUA30JUIUHUI,  OKCOMMUAA30JUAMHMUI,  JAUOKCOMMHUAA30JUAMHUI,  OKCOOKCA30JIUIUHUIL,
IMNOKCOOKCA30IMANHII, JAHOKCOTHA30JNUANHII, TeTparuapoypaHii, TETParHIpONHpaHLI,
TeTparuaApoypuieH, MUPPOJTUANHUIICH, UMUIA30JUIUHIIIEH, MUTIEPUIUHIJIEH,
MOPQOIMHWIEH, THOMOP(OJIMHUIIEH, AWOKCOTHOMOP(OIUHIIIEH, T'eKCAMEeTHIEHUMUHHUIICH,
OKCa30JIMANHWIEH, THA30JUANHUIIEH, OKCOMMHIA30JIUANHUIIEH, IUOKCOMMUAA30IUANHUIIEH,
OKCOOKCA30JMIUHUJIEH, JIMOKCOOKCA30IUIUHUTIEH, JVOKCOTHA-30JIUIUHUIIEH,
TeTparuApodypaHWIeH, TETPArHIpOIUPAHUIIEH, W IPyrue MONOOHBIE TeTepPOLUKIWIbL. "4-7
YICHHBIM MOHOLIMKJINYECKUN HACBHIIEHHbINH T'eTePOLUKINI" BKJIIOYAET, HAMPUMEDP, OKCETaHWUI,

A3€TUANHII, OKCETaHWIEH, a3eTHIWHUJICH, U JPyrue MOAOOHBbIe TIeTePOLUKIIIIIbL, TOMUMO
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MPUMEPOB, TMPHUBEAEHHBIX MJI YKa3aHHOro "5- win 6 YIEHHOr0 MOHOLIMKJINYECKOTO
HachlleHHOro rerepounkamia”. "3-10 uieHHBI HACBHIIEHHBIA TETEPOLUKINI" BKJFOYAET,
HanpUMep, OKCHUPAHWI, Aa3UPUAWHWJ, OKCHUPAHWIEH, Aa3UPUIUHWICH, W JApPyrue NOJOOHBIe
TeTePOLUKJIUIIbI, TOMUMO TPUMEPOB, TMPUBEAEHHBIX I YKa3aHHOrO "4-7 4YJIEHHOTO
MOHOLMKJINYECKOrO HACBILIEHHOIO reTepOLUKIna”,

"3-10 4JIeHHBI HACBIIEHHBIA TeTEPOLMKINI" TaKKe BKIHOYAET B ceOsl OULUKIMYECKUe
COEUHEHUs], TO €CTh, "3-10 uyeHHBIH HACBHIEHHBIH reTePOLUKIII", KOHAEHCUPOBAHHBINA C 6-
YJIEHHBIM aPOMATHYECKUM VIJIEBOJOPOAHBIM KOJIBLIOM MJIM O-YJIEHHBIM apOMaTHYECKUM
reTepOLUKIIOM. O-4JIeHHOE€ apoMaTH4eCKOe YIJEeBONOPOAHOE KOJbLO B KOHIEHCHPOBAHHOM
KOJIbIIE BKJIFOYAeT OEH30JIbHOE KOJIBLIO U APYTHe MOJ00HbIE KOJbIA. O-YJIEHHBIH apOMAaTUYECKUH
reTepOLUKJI B KOHACHCHPOBAHHOM KOJIbLIE BKJIFOUAET MUPUANH, MUPUMHUAWH, MUPUIA3HH, H
apyrue TMOoAOOHBIE apOMAaTHYECKUe TeTepOlUuKibl.  bunmkmumdeckudn  "3-10  dneHHBINH
HACBIIIEHHBIH  TE€TEPOLUKJIAT" BKJIIOYAET  JUTHAPOWHAONWJ,  JUTUAPOU3OUHJIOJMII,
OUTHIPONMYPUHWI, TUTUAPOTHAZOJONUPUMUIUHII, AUTUAPOOCH30IUOKCAHII, W3OWH/IOJHI,
WHAA30JIUI, TETParuApO-XHUHOJUHWI, TETPAruIpOU3OXUHOIMHUI, TEeTParuapoHaQTUPUIHHIIL,
OUTHAPOUHAOJUIIEH, JTUTHAPOU3OUHIOIUIIEH, OUTHAPOIYPUHUJIEH,
OUTHIPOTHAOJOMUPUMUANHIIIEH, TUTHIPOOSH30MUOKCAHWICH, M30MHIONWICH, WHIA30JUIICH,
TETPArUAPOXUHONMHUJICH, TETPAruAPONU3OXUHOIUHWICH, TeTparuApoHaQTUPUANHIIIEH, U
Opyrue NonoOHbIE reTep OLUKIIHIIBL.

[0102]

"3-8 uJeHHBIH a30TCOAEPIKAIIMI HACBIIIEHHBIH reTepolukiI’ 0003Ha4YaeT HACBIIEHHBIH
reTepOLUKJI, KOTOPBIM BKJIIOYAET aTOM a30Ta U OT 2 10 7 yIJepOAHbIX aTOMOB. "3-8 ujIeHHBbIH
a30TCOMEPIKAIINI HACBILEHHBI TeTePOLUKI" MPEANOUTUTESbHO BKJIKOYAeT "4-6 UJIeHHBIN
a30TCOoAep KAIUi HACBILEHHBIH reTepounk”. "4-6 4iIeHHbIH a30TCOoAep KAl HACHIIIEHHbIHN
rerepourkya” BKJIOYAET, HAMpUMep, Aa3eTeAMHOBOE KOJBIO, MUPPOJUAUHOBOE KOJIBLIO,
MUTNIEPUIUHOBOE KOJIBLIO, M JPYrHe MOAOOHbIe Kojbla. "3-8 4JIEHHBIA a30TCOMEpIKALIHi
HACBIIIEHHBIA TeTePOLUKI" BKJIIOYAET, HAPUMEDP, a3UPUAUHOBOE KOJIBLIO, a3€MMaHOBOE KOJIbIIO,
A30KaHOBOE KOJIbLIO, W APYTrUe MOAOOHBbIE KOJbIA, MOMHMO MPUMEPOB, MPUBEIEHHBIX IJIsI
yKa3aHHOTO "4-0 4JIEHHOr0 a30TCOIeP KaLIero HachIIIEHHOTO TeTepoLrKIa”.

[0103]

"Cé-10 apr" 0003HAUAET ApOMATHUYECKOE YIIIEBOJOPOIHOE KOJBLIO, HMerolnee ot 6 1o 10
yraeponHbix aToMoB. "Cg.1g apun" BKIrOUaeT, Hanpumep, penwn, 1-nadTun, 2-vadTun, u apyrue
nono0HbIe apriibl. OH MPEANOYTHTENBHO BKIIOYAET (PEHHMIT.

"Cé-10 apuiI" Tak»ke BKJIIOYAET B ceOs OMLMKIMYECKHUEe COeTUHEeHUs, TO ecTh, Ce 10 apu,
KOHAEHCUPOBaHHBIM ¢ C4¢ OUKIOAJIKWIOM WIH S5- Wi O-4JIEHHBIM HACBIIEHHBIM

rerepouukyom. bumukmueckuit "Ceg.jp apun" BKIIOYAET, HAIPpUMED, CIEAYIOIINE MPYIIbL:

o O o Q.

[0104]
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"Cé-10 apmiieH" 0003HaYaeT ABYXBAJICHTHYIO apOMATHUYECKYIO YIJIEBOAOPOIHYIO TPYIIIY,
umeroyro ot 6 1o 10 yrnepomHeix atoMoB. "Ce 1o apuiieH" BKIIOUaeT, Harpumep, GpeHmeH, 1-
Hadrunen, 2-svadTuneH, u Apyrue nomoOHble apuieHbl. OH NPEANOYTUTENHHO BKIIOYAET
beHumneH.

[0105]

"ApoMaTH4yeckoe  yIJIeBONOPOAHOE KOJbLO" 0003HAYaeT IUKJINYECKYK) YacTh
ykazanHoro "Ce 1o apmna” u ykazanHoro "Ce.jo apuiieHa".

[0106]

"5-12 unenHblii rerepoapmyn” 0003HAYAET MOHOLMKIHYECKYIHO 5-7  UJICHHYIO
ApPOMATHYECKYI) TEeTePOLUKIMYECKYI0 TPYyMNIy WiIH OWIUKIHYecKyr0 8-12  djieHHYyIo
ApPOMATUYECKYIO TEeTePOLUKIMYECKYIO TPy, UMEINyl0 oT 1 10 4 aToMOB, HE3aBHCHUMO
BBIOPAHHBIX W3 TPYMIBI, COCTOSILIEH W3 aroMa a30Ta, aToMa Kucjiopoma U aroma cepbl. OH
NPEATIOYTUTENBHO MPEACTABIsieT cO00M "5-7 4ieHHBbI MOHOLMKINYECKUI rerepoapui’. bonee
NPEATIOUYTUTENIbHO OH TMpPEACTaBisieT COOOH MUPUAMI, TNHPUMHIUHII, XHHOJIWI  HIIH
n3oxuHoImi. Eme Oojee mpennoyTHTENbHO OH MpeAcTaBisieT coOoi mupuami. "S5-7 dieHHbIN
MOHOIIMKIIMYECKUN reTepoapui” BKIFOYAET, HAPUMEp, MUPHUIWI, MUPUAASHHUT, HU30THA3OJIIIL,
nUPPOINI, GypUiI, TUEHHII, THA3OIWI, UMUAA30JIIII, TUPUMUINHIII, THAAUAZOJINI, THPA3OIIHIL,
OKCa30JIMJI, W30KCA30JIWJI, TNHPA3UHII, TPHASHHWUI, TPUA30JIWI, OKCATUA30JIMII, TPHA3OIIMII,
TETPA3oJIWI, W Jpyrue nomoOHble rerepoapuibl. "5-12 ujeHHbId rerepoapui” BKIOYAET
WHJAOJII, WHAA30JIWI, XPOMEHW, XWHOJWI, W30XUHOMWI, OeH3o]ypaHmwi, OeH30THEeHUI,
OeH300Kkca30mI, OCH30THA30MIII, OEH30M30KCA30/II, OEH30M30THA30JWI, OEH30TPHUA3OJIHIIL,
OEH30MMHIA30JIWII, U Jpyrue NoJo0HbIE reTepoapuiibl, IOMUMO NMPUMEPOB, NMPUBEIEHHBIX IS
YKa3aHHOTO "5-7 4J€HHOrO MOHOLIMKJIMYECKOro rerepoapuia’.

[0107]

"5-12 uneHHbI rerepoapmieH" 00O3HAYaeT ABYXBAJEHTHYID MOHOLMKJINYECKYI S5-7
YJIEHHYI) apOMAaTUYECKYIO MeTePOLUKIMYECKYIO TPYIIY WIH JBYXBAJICHTHYI OUIMKJINYECKYEO
8-12 ujeHHYI0 apOMATHYECKYI0 TeTePOLUKJIMYECKYI0 TPYMIy, UMEKIy oT 1 1o 4 aToMoB,
HE3aBUCHMO BBIOPAHHBIX M3 TPYMIbL, COCTOALICH W3 aroMa a30Ta, aTOMa KUCJIOpOnIa M aToMma
ceppl. [lpeamodTuTensHO OT TpeACTaBiseT Co00H "S5-7 4YJEHHBIA MOHOLMKJIMYECKUH
rerepoapwieH". bonee nmpeAnouTUTENHHO, OH MPENCTaBisieT cOOOH MUPUINIICH, THPUMHUIUIEH,
XUHOJIWIEH Win u3oxuHomwieH. Eme Oosee mnpenmnouTHUTENbHO, OH NPEACTaBiIsieT coOoi
nupuawieH. "5-7 4JIeHHBIM MOHOLUMKJIMYECKHUN TreTepoapujieH" BKJIIOYAET, HaIMpUMED,
NUPUANWIICH, MUPUAA3UHWICH, U30THA3OIMICH, MUPPOJIIIIeH, (pypuiieH, THEHUIICH, THA3O0JIIIIEH,
UMHIA30JIJIEH, MUPUMHUIUHUJIEH, THUAIUA30JTUIIEH, MUPAa30JIUIIEH, OKCa30JIUJIEH,
M300KCA30JIWJICH, MUPA3UHWIEH, TPUA3WHWIEH, TPUA30JWIEH, OKCAaIUA30JIMIIEH, TPHUA3OJIHIIEH,
TETPA30JIUJIEH, U APYrue MOoA0OHbIE reTepoapiieHbl. "S-12 deHHbIi rerepoapuieH” BKIIOYAET
WHJIOJIWJICH, WHJA30JIWJIEH, XPOMEHWIEH, XWHOJWIEH, W30XUHONWIEH, OeH3odypaHuieH,
OEH30THEHUJIEH, OEH300KCa30JINIIEH, OEeH30THA30JIUJIEH, OEH30M300KCA30JIHIIEH,
OEH30M30THA30NMWIICH, O€H30TpHa3oIMieH, OEH30MMHIA30JIWIeH, M JApyrHe mNogoOHbIe

reTepoapuiieHbl, IMOMUMO TPUMEPOB, TPHUBEACHHBIX MJI1 YKa3aHHOro "5-7 4YJIEHHOro
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MOHOILIMKJIMYECKOTO TeTepoapusieHa”.

[0108]

"Apomarudeckas TeTepOLMKINYecKas rpynma" o0O3HayaeT NHUKJINYECKYI0 YacTb
yKa3zaHHoro "5-12 uneHHoro rerepoapuna” U yka3aHHoro "5-12 ujeHHoro rerepoapuieHa’.

[0109]

B Hactosmem mn3oOpereHun, M300pakeHHAs IONEPEK KOJbLEBOH TPYMIbI CBs3b, Kak
NoKa3aHo B cienyroueii popmyse (W), o3Ha4aeT, 4TO CBSI3b MPHCOSIUHEHA K Pa3peIieHHOMY
IUTSI 3aMeIEHUs TIOJIOKEHUIO B 3ToM "rpynmne"”. Hanpumep, B cnydae cneayromeii popmyiisr (W):

XS
I
NG
,

sTa Gpopmyna mpeacrasiser cienyomue popmynsl (W-1), (W-2) umu (W-3):
N N N
» | |
= = =
(W-1) (W-2) (W-3)

[0110]
B Hacrosimmem m3o0pereHnH, crepeoxuMusi 3amectuteneil B coenuHeHun Gopmyisl (I)

WIH B COEIUHEHUSIX PUMEPOB MOXKET OBbITh MPEACTABIICHA, HAIIPUMED, CIECAYIOIUM 00pa3oM:

B npuBeneHHOH Bl CTPYKTYpE, CBSI3U, M300paKEHHbIE B BUIE KIMHOOOPAa3HOM JINHUH,
NPEACTABISIIOT 3aMECTUTENH BbIIIE TUIOCKOCTH CTPAHULBI, CBSI3b, H300pa)KEHHAss B BUAE
NYHKTUPHOW JIMHUH, NPEACTABIAET 3aMECTUTENb HUKE IIJIOCKOCTH CTPAHULBI, U CBs3b,
n300pa’keHHass B BHJE BOJIHUCTOH JIMHMM, O3HAYAET, YTO 3aMECTHUTENIb CYIIECTBYET BBILIE
MJIOCKOCTH CTPAHMLIBI U HUKE INIOCKOCTH CTPAHULIBI IIPU ONPENEIEHHOM COOTHOLIEHUH, U KOTAa
CBSI3b, KOTOpAsi MPOCTUPAETCS U3 KOJIbLIA 32 €r0 MpeAesbl, H300pakeHa B BUIE NPSIMON JIMHUH,
5TO O3HAYAET, YTO CBsI3b CYLIECTBYET WJIN BbILIE, MJIH HUXKE IIJIOCKOCTH CTPAHULIBIL.

[0111]

Tepmunbl "pak" u "omyxonp" NPUMEHSIFOTCS B3auMO3aMeHsieMO, U 00a TepMuHA
0003HAYaOT 3JIOKAYECTBEHHOE HOBOOOPA30BaHUE, KOTOPOE BKIIIOYAET paK, CapKOMy W
reMaTOJIOTMYECKYI0 3JI0KaYeCTBEHHYIO omyxonb. "Pak" u "omyxonp" BKIIOYAIOT, HampuMep,
OCTpBI JIEWKO3 (B TOM HHCIIE OCTPBIA JIEHKO3 C mepecTpoiikoil renHa MLL, ocTpslii neiko3 ¢
YaCTUYHOU TaHAeMHOHN ayrumkauued MLL, octpeiil neiiko3 ¢ myrauuein reHa NPM, octpsiii
Jeiko3 co ciuTHbIM reHoM MOZ, ocTpsiii eiiko3 co cnuTHbIM reHoM NUP98 u octpelii neiikos

co cautHeiM reHoM CALM), xpoHuueckuil auMQoIeHKko3, XpOHUUECKUH MMUEIONEeHKO3,
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MUEIOANCIUIACTHYECKUNA CHHAPOM, UCTHHHYIO MOJUIUTEMHIO, 3JIOKAYeCTBeHHYIO JuMpomy (B
TOM uuciie B-knerounyro numdomy), MHeNOMy (B TOM YHCIE€ MHOXKECTBEHHYIO MUEIOMY),
OMyXOJIb T'OJJOBHOTO MO3Ta, PaK TOJOBBI U IIE€H, PaK NHUINEBOJAA, PaK LIUTOBUIHOMN >KEJE3bl,
MEJIKOKJIETOUHBIH paK JIEFKUX, HEMEJIKOKJETOUHBbINH pak JIETKUX, PaK MOJIOYHOM KeJle3bl, pak
JKEJTyZIKa, PaK KEJIYHOTO My3bIpsl U KEITYHOTO MPOTOKA, paK MEUYEeHH, MenaToOLeIUIIOSPHBINA pak,
pax MOKETyAOUHOM KeJe3bl, pak TOJICTON KHUIIKH, pak MPsIMOM KMILKH, paK aHAJIbHOTO KaHaa,
XOPHUOHAIUTEIMOMY, PAK SHAOMETPUS, PAK LIEHKU MAaTKH, paK IMYHUKOB, PAK MOYEBOT0 Iy3bIps,
paK ypoTenusi, paK MMOYKH, MOYEHHO-KJIETOUHBIA PaK, pak MPEACTaTeNbHOW JKeJe3bl, OMyXOJib
SIMYKA, OIYyXOJib TOJIOBBIX KJIETOK SIMYKA, AMOPUOHAIBHO-KJIETOUYHYH) OIMyXOJb SIMYHUKA,
onyxoJib BuibMca, 37I0KaueCTBEHHYIO MeEJaHOMY, HeHpoOJacToMy, OCTEOCapKOMy, CapKOMy
FOunra, XOHIpPOCAPKOMYy, CapKOMY MSITKMX TKaHEW, paK KOXH, W Jpyrue MonoOHbIe
3a0o0seBaHusl. YIOMSIHYTBIE BBIIIE OMYXOJU MOTYT COMPOBOKAATHCS TOBBIIIEHHON SKCIIPecCHe
win  MyTtanued cnenuduyecknx reHoB. OmyXoju, COMPOBOXAAIOINMECS TMOBBIIIEHHOM
JKCIpeccCHell TeHOB, BKJIOYAIOT, HAaNpUMep, OMNyXOJH, COMPOBOXAAIOIINUECS BBICOKOM
skcnpeccueit kmacrepa reHa HOXa, omyxosnmu, CONMPOBOXKOAIOIIMUECS BBICOKOW 3KCIpeccuei
kyactepa reda MEIS, u apyrue nogoOHbie omyxosm. OnyXoJu, COMPOBOXKAAOIUECS MyTalHe
I€HOB, BKJIFOYAIOT OMYyXOJH, CONPOBOXKIAIOIIMECS AaKTUBUPYIOLIEH MyTauueinl pS3, u apyrue
noI0OHBIE OIMYXOJTH.

[0112]

B Hactosimem coenmaennn ¢opmyiel (1), npeamoururensHeie p, X, Y, Z, M, Q, a, b, c,
d. U, RL R R3, R*, R°A R, R%A, R, R, R®, R7, RS, R%, R'°, R!!, RI2A R!ZB, RI3A RI3B R
RIS R'S, R R'®, R RZ, RZ, R2 R® R R, R¥ RY,R% R® R* R R®2 R3, R R4,
R35B, R36A, R36B, R 4 R¥® umeror NPUBEACHHBIE Jajiee 3HAYEeHUs, HO O0ObEeM HACTOSILIETO
n300peTeHNs He OTPaHHUYMBAETCS O0BEMOM YKa3aHHBIX HUXKE COSIMHEHUIN.

[0113]

B BapuanTe ocyumectBieHus, p BKIro4daeT 1. B ApyroM BapuaHTe OCYILECTBJEHUS, P
BKJIIOYAET 2.

[0114]

X MpennovTUTEBHO NpeacTaBseT codoit -C(O)-.

[0115]

Y mpennouTUTENbHO MPEeNcTaBisieT codoi -O-.

[0116]

Z. IpennovTUTENbHO BKIIOYAET (Z-1), (Z-2), (Z-3), (Z-4), (Z-5), (Z-6), (Z-7), (Z-8) u (Z-
9). Bosee mpeAnoOYTUTENBHO, Z MPEACTaBIsIET Co00i (Z-3).

[0117]

M npeanourutensHO BKiO4YaeT Cj.3 alKUIIeH, HEOOs3aTEbHO 3aMEIEHHBIN € MTOMOIIBIO
or 1 10 3 OAMHAKOBBIX WJIM PA3HBIX 3aMECTUTENIeH, BbHIOPAHHBIX W3 TPYIIIBI, COCTOSLICH W3
atoma ropa, Co4 ankunmia, Ci3 ankoken, -NR***R*™ u nuawno. Bonee npeanoururensto, M
BrrouaeT Cj_3 ankuieH. Eme Gonee npennouturenbHo, M BKIIFOYaeT METUJIEH.

[0118]
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Q mnpenmoututenbHO BKIOUaeT (3¢ LUKIOAJKWI, HEOOA3aTENbHO 3aMELICHHBIH C
noMoIIbi0 OT 1 10 3 ONMHAKOBBIX WJIM PAa3HBIX 3aMECTHUTENIeH, BBIOPAHHBIX W3 TPYIIIHI,
cocrosimeid 3 aroma ¢ropa, C;; anmkuna, —NR36ASOZR3SA, —SOzNR36AR37A U [OuaHo, 3-6
YJIEHHBIH HACBILIEHHBI IeTEPOLIMKIINI, He0OsA3aTeNbHO 3aMEeLIeHHbIH ¢ moMompo oT 1 10 3
OJIMHAKOBBIX HJIM Pa3HbIX 3aMECTUTEJIeH, BBIOPAHHBIX U3 TPYIIIbI, COCTOALIEH M3 aToMa (Topa,
Ci3 ankunia, -NR36ASOzR35A, -SOgNR%ARg’7A U 1uaHo; (heHus, HeoOs3aTeIbHO 3aMEIEeHHbIH ¢
noMomp0 OT 1 10 3 OOMHAKOBBIX MJIM PAa3HBIX 3aMECTHTENel, BBIOPAHHBIX W3 TPYIIIHL,
cocrosimeir u3 aroma ¢ropa, Ci3 ankuna, —NR36ASOZR3SA, —SOZNR%AR?’7A U LMaHO, U 5-6
YJIEHHBIH reTepoapuil, HeoOs3aTeNbHO 3aMEINEeHHbIH ¢ TOMOLIBI0 OT | 10 3 OJMHAKOBBIX WU
Pa3HBIX 3aMECTHUTENeH, BBIOPAHHBIX W3 TPYIIIBI, cocTosuied u3 aroma ¢ropa, Ci3 ankuna, -
NR36ASOZR35A, —SOzNR%AR37A u 1nua”Ho. bomee mpenmouturenpHo, Q BrIOuUaeT Cig
LUKJIOAJIKUJI, HEOOsI3aTeNIbHO 3aMEINEeHHbIN ¢ MOMOIIbI0 OT 1 10 3 OAMHAKOBBIX WJIM Pa3HBIX
3aMeCTUTeNIeH, BBIOPAHHBIX M3 TPYyHNbL, cocrosimeidl w3 aroma ¢ropa, Ci3 ankwia,
NR36ASOZR3SA, —SOZNR%AR37A u uuaHo. Eme Oonee mpenmoururensHo, Q BrirodaeT Csg
LUKJIOAJIKWJI, HEOOsI3aTeIbHO 3aMEIIeHHbIN ¢ MOMOIIbI0 OT | 10 3 OAMHAKOBBIX WJIH Pa3HBIX
3aMeCTUTeNIel, BBIOPAHHBIX M3 TPYIIbL, cocTosmen n3 atoma ¢ropa u C;3 ankuna. OcobeHHo
MPEANOYTUTENbHBIM sIBJIsieTCs C3.6 LIMKJIOAIKUIL.

[0119]

CuMBOJIBI @ ¥ C IPEATIOUTUTETIBHO BKITIOYAKOT 1.

[0120]

B Bapuante ocymectBienms, oda u b, u d Bxmouator 1. B apyrom BapuaHTe
ocyiiecTBiieHus], 00a u b, u d BKJIFOYAOT 2.

[0121]

U npennodturenbHO mpeacTasisieT coboi aToM aszoTa.

[0122]

R' npexmournTenbHO BKIFOUAET aTOM Bogopona mii -M-Q.

[0123]

R’ NpenoUTHTEIbHO BKIIOYAET aTOM BOAOPOAa i -M-Q.

[0124]

R® NpeanouTHTENbHO BKIIOYAET ATOM BOZOPO/A HIIH aToM (hTopa.

[0125]

R’ npeanouTHTeNbHO BKIIOYAET ATOM BOZOPO/A HIIH aToM (hTopa.

[0126]

B npyrom BapuaHTe OCyLIECTBJIEHMUS, R' u R oGbennHeHsl BMecTe C oOpazoBaHHEM
=CR'"*R" Bonee MPENIOYTUTENBHO, ¢ 0OpazoBanueM =CH,.

[0127]

B nopyrom BapuaHTe OCYyLIECTBJIEHMUS, R’ u R* o6bennnens BMecTe ¢ oOpaszoBaHHEM
=CR'"*R" Boee MPEIOUTUTENBHO, ¢ 0Opa3oBanneM =CHy.

[0128]

B apyrom BapuaHTe OCYLIECTBJICHUS R', R®, R’ u R*, R! NpeAcTaBisieT coOoM aToM
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BOAOPOAA, R’ npexacrasisier coboit -M-Q, R’ npeacTaBisieT coOOH aToM BOAOpoOAa M R*
npeacTaBisieT CO00i aToM BOIOpOIa WK aToM (ropa.

[0129]

B npyrom BapuaHTe OCYLIECTBIEHUS R', R%, R*u R R! npezacrasisier coboit -M-Q, R’
npencrasnser coboit arom Bomopona, R® mpencrasmster coGoii atom Bomopoma miu atom dropa
u R* npencrasnsier co6oii atom Bonopona.

[0130]

B npyrom Bapuante ocymectenenus R', R%, R? u R*, R' u R? 06a npexncrasmusior coboit
atom Bozopona, u R® u R* o6benunens BMecte ¢ oGpasopanmnem =CHy.

[0131]

B npyrom Bapuante ocymectenenns R', R%, R® u R*, R* u R* 06a npencrasmusor coboit
atom Bozopona, u R' 1 R? o6benunens BMecte ¢ oGpasopanuem =CHy.

[0132]

B npyrom BapuanTe ocymectenenns R', R%, R u R*, R' u R? 06a npencrasmusor coboit
aToM Bozopona, R’ mpexcrasmser coboii arom Bonopona, 1 R* npencrasmser coboit atom ¢rropa.

[0133]

B npyrom BapuanTe ocymectenenns R', R%, R u R*, R' u R? 06a npencrasmusor coboit
aToMm Bonopona, R’ npexcrasmser coboii atom ¢ropa, 1 R* npencrasmser co6oit arom Bonopona.

[0134]

R** uR™® MPEINOYTUTENILHO MPEACTABIISIOT COOO0M aTOM BOJOPOA.

[0135]

R, R® u R®P MPEAMOUTHTENILHO MPEACTABIISIOT COOO0M aTOM BOJOPOA.

[0136]

R npexmournrensHo npencrasmser coboii aToM Gropa.

[0137]

R’ mpennournrensHo BKIOUaeT atom Bogopona, Cig ankmn i Chg aNKEHWI, IIe
AJIKVJT FJTH aJIKEHHJT MOTYT OBITh 3aMELIEHBI C TOMOIIBIO OJHOTO (heHHIIA.

[0138]

Rg, R14, ng, R® , R’ 1, R¥A y R¥B MPEIOYTUTENBHO NPEACTaBISIIOT coboi C; 3 aNKuI.

[0139]

R°, R'®, Rl R, R'S, R, R", R®, R*, R®, R¥, R®, RY, R®, R®, R®, R®, R, R,
R? 6A, R’ 6B, R7Au RYB MPEANOYTUTENBHO BKJIFOYAIOT aTOM Bojopoaa win Cj 3 amKul.

[0140]

R4 y RPA MPENIOUTUTENbHO BKMOUAOT (i LUKIOANKHI, HEo0s3aTeIbHO
3aMELICHHbIH C MOMOIIBI0 OT 1 10 3 OAMHAKOBBIX WJIM PAa3HBIX 3aMECTHUTENEH, BHIOPAHHBIX U3
IPYMIBI, COCTOSIIIEeH W3 aroma Bopopoxa wim atoma (ropa, Ci3 ankmia, -NR¥**SO,R**, -
SO,NR*™R** y1 nuano. Bonee MPEANOYTUTENBHO, U3 aTOMa BOAOPOAA.

[0141]

R uR"® NPEANOYTUTENbHO BKI0UA0T Ci.3 aJIKUIIL.

[0142]
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R* NPEANOUTUTENBHO npeacTansieT coboit -CF; nnm rmano.

[0143]

B BapmanTe ocymiecTBieHus, HacTosiee coeauHeHue ¢opmynsl (1) BrirOYaer
cnenyrotee (A).

A)

Coenunenue wim ero papMarieBTHUECKH IpUeMiieMas Collb, TAe

dopmyina (1) npencrasnsier coboit popmyny (1a);

p npencrasisieT coboii 1 umu 2;

R', R%, R? u R? kaskzpiii HE3aBHCHMO MpefcTaBisieT coB0l aTOM BOXOPOAA, aToM (ropa
win -M-Q; win R' 1 R* wumn R® 1 R* moryr GbITh 0GbeMHe bl BMECTE ¢ 0OPasoBaHHEM B
KaKIOM citydae He3aBUCHUMO =0 win =CR" R,

KaXIpli M, B cioy4ae TNPUCYTCTBHS BO MHOXKECTBEHHOM YHCIE, HE3aBUCHUMO
npencrassier codoit Cy_3 aNKuieH;

Kaxaplii Q, B clydae MNPUCYTCTBHA BO MHOXECTBEHHOM YHCIE, HE3aBUCHMO
npencrasisier codoit Cs¢ MUKIIOATKUII, KOTOPBIM MOKET OBITh 3aMeIleH ¢ OMOIIBI0 OT 1 10 3
OJMHAKOBBIX WJIM PA3HBIX 3aMECTUTENEH, BBIOPAHHBIX U3 TPYIIIbI, COCTOALIEH U3 atoma (ropa,
Ci3 ankuna, —NR36ASOZR35A, —SOZNR%AR37A U [IUAHO;

124 13A
u R

KaXapii R HE3aBHCHMO TMpencTaBisier coboii arom Bomopona uimu Csg

LUKJIOAJIKUJI, KOTOPBIA MOKET OBITh 3aMEIeH C MOMOIIbI0 OT 1 10 3 OOMHAKOBBIX I Pa3HBIX
3aMecTuTesiel, BBIOPAHHBIX M3 TpPYyHNbL, cocrosimedl u3 aroma ¢ropa, C;3 ankuna, -
NR36ASOQR3SA, -SOzNR%AR37A U [IUAHO;

KK bII R35A, B CJlydae IPUCYTCTBHUA BO MHOXXECTBEHHOM 4YHCJIE, HE3aBHCHUMO
npezacrasisier codboi Cy_ amKu;

KasKIbIi R¥** 4 R¥* nezasucumo npezacTapisier codoit atom Bomopona wi Cj_¢ KWL, U

R36A R3?A R36A R37A

€CJi WU NPUCYTCTBYIOT BO MHOXKXCCTBCHHOM YHCJIE, TO Ka K7 bIH

36A 37
u R4

YT
MOKeT OBITh OIMHAKOBBIM WMJIM Pa3HbIM, WK Korma R oba npexacraBisitoT coboit C
QIIKUJI, OHH MOTYT ObITb OOBEAMHEHBI C aTOMOM a30Ta, K KOTOPOMY K&XKIbli M3 HHX
NPUCOETUHEH, ¢ 00pa3oBaHieM 3-6 YJIEHHOrO a30TCOMEPIKALIErO HACHIIIIEHHOTO reTEPOLIMKIIA;

a ¥ C TIPEJICTAaBJISIOT coOoH 1; u

oba b u d npencraBnsitoT coboit unu 1, wu 2.

[0144]

BapuaHT ocyliecTBIieHUsT HACTOSIIIEro coernHeHust (GopmMyJibl (1) BKIIFOYAET CIenyrolee
(B):

(B)

CoenuHeHue win ero hapMarieBTHUECKH MpUeMiieMas COJib, I1e

p npencrasisier codoii 1 wu 2;

R', R?%, R® u R? kaskmpii HE3aBHCHMO IpefcTaBisieT coG0ii aTOM BOXOPOAa, aToM (ropa
wmn -M-Q; wii R' 1 R* wumn R? 1 R* moryr GbiTh 06beMHeHBl BMECTE ¢ 0OPasOBaHHEM B
KaXIOM ciydae He3aBucumo =0 uiu =CR" R,

KaKapli M, B ciy4ae MNpPUCYTCTBUSL BO MHOXKECTBEHHOM 4YHCJE, HE3aBUCHUMO
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npencrasisier coooit Cj_3 aKuIeH;

Kakabli Q, B cilydyae NpPUCYTCTBUSI BO MHOMKECTBEHHOM 4YHCJE, HE3aBHUCHUMO
npencranisier codoit Cs¢ MUKIOATKIII, KOTOPBIM MOKET OBITh 3aMeIleH ¢ MOMOIIBI0 OT 1 10 3
OIMHAKOBBIX WJIM Pa3HBIX 3aMEeCTHUTeJeH, BRIOPaHHBIX U3 TPYIIIbI, COCTOALIEH U3 aroma ¢ropa,
Ci3 ankuna, -NR36ASOzR35A, -SO,NR? CARYA LIUAHO;

R'”A u R®A Hesasucumo npezcrasisier coboit atom Boxmopona win Csg

KK bl
LIMKJIOAJIKHJI, KOTOPBI MOKET OBbITh 3aMeIleH C MOMOIIBIO OT | 10 3 OXMHAKOBBIX MIJIM Pa3HbIX
3aMeCTUTesIel, BBIOPAHHBIX M3 TpPyMNbL, cocrosimeil w3 aroma ¢ropa, Cj3 ankwma, -
NR™*S0,R™*, -SO,NR***R*"* u umaro;

KK bII R35A, B ClydYae IPUCYTCTBUA BO MHOXECTBEHHOM 4YHUCJIE, HE3aBUCUMO
npexacrasisietT coboit Cj_g amKu;

36A 37A
uR

KaKabed R HE3aBHCUMO MPEACTaBIIsIET OO0 arom Bomopoaa uimu Cj g K, U

36A 37A . 1536A 37A
ecm R™ wimm R™ mpuCyTCTBYIOT BO MHOXKECTBEHHOM uucie, TO Kaxabli R mmm R

36A 37A
MOJKET OBITH OAWHAKOBBIM HJIM pa3HbIM, WJIK KOTOa R n R

oba npencrasisiroT coboit Ci6
aNKWJI, OHM MOTYT OBbITb OOBEMIWHEHBI C aTOMOM a30Ta, K KOTOPOMY K&KAbIi M3 HHUX
NPUCOEINHEH, ¢ 00pa3oBaHHEM 3-6 YJIEHHOTO a30TCOAEPIKAIIEro HACHIIEHHOTO TeTEPOIIUKIIA,

X mpencrassier coboit -C(O)-;

a ¥ C TIPEeNICTaBJISIFOT coOoM 1;

oba b u d npencrassiroT coboit umm 1, umm 2;

R RB R Ry RP MPENCTaBISIFOT COOOM aTOM BOAOPOAA,

R npencrasisier coGoii atom dhropa;

U npencrasisier coboit aToM a3oTa;

Y npexcrassier coboit -O-; u

Z npencrassier coboii (Z-1), (Z-2), (Z-3), (Z-4), (Z-5), (Z-6), (Z-7), (Z-8) wnu (Z-9).

[0145]

BapuaHT oCylecTBIEHHsT HACTOSINErO coenrHeHus GopmMyJibl (1) BKIIFOYAET ClIenyroliee
(©:

«©

CoenuHenue i ero GhapMareBTHYECKH MPHUEMJIEMast COJIb, TIe

p npencrasisieT codoii 1 wu 2;

R', R%, R? u R? kaskzplii HE3aBHCHMO MpeCTABISET OO0 aTOM BOXOPOAa, aToM (ropa
i -M-Q; wir R' 1 R* wumn R? 1 R* moryr GbITh 0GbeMHeHBl BMECTE ¢ 0OPa3sOBaHHEM B
KaKIOM cirydae He3aBucumo =0 win =CR'" R,

Kaxaplii M, B cloy4ae TPUCYTCTBHS BO MHOKECTBEHHOM YHCJIE, HE3aBUCHMO
npencrassier codoit Cy_3 aKuieH;

Kaxnapiii Q, B ciy4ae TPUCYTCTBHS BO MHOXKECTBEHHOM YHCIIE, HE3aBUCHMO
npencranisier codoit Cs.¢ MUKIOATKUII, KOTOPBI MOKET OBITh 3aMeIleH ¢ OMOIIBI0 OT 1 10 3
OJIMHAKOBBIX WJIM PA3HBbIX 3aMECTHUTEJICH, BBIOPAHHBIX U3 IPYIIIbI, COCTOsIIEH U3 atoma (ropa,
Ci.3 ankwuna, NR**S0,R*%, -SO.NR¥**R¥4 1 LIMAHO;

12A 13A
u R

Kakabli R HE3aBHCHMO TMpencTaBisier cobod atom Bomopona win Csg



43

LUKJIOAJIKUJI, KOTOPBIA MOKET OBITh 3aMeIeH C MOMOIIbI0 OT 1 10 3 OOMHAKOBBIX I Pa3HBIX
3aMecTuTeNiel, BBIOPAHHBIX M3 TpPYyHNbL, cocrosimedl u3 aroma ¢ropa, C;3 ankuna, -
NR36ASOQR3SA, -SOzNR%AR37A U [IUAHO;

KK bl R35A, B CJlydae IMPUCYTCTBUA BO MHOXXECTBEHHOM 4YHCJIE, HE3aBHCHUMO
npenctasisiet codoit Cj_g anku,

Ka’KIbIi R¥** 4 R¥* nezasucumo npeacrasisieT coboii atom Bogopoaa uin Ci.¢ aIKuI, U
ecmn R** wm R¥A IPUCYTCTBYIOT BO MHOKE€CTBEHHOM YMCJIE, TO Ka)KIbIHA R*** um R4

36A 37
MOJKET OBITH OOVWHAKOBBIM HJIM pa3HbIM, WJIKW KOTda R u R A

oba npencraBisitoT coboii Ci g
AJIKWJI, OHU MOTYyT 6bITb O6’beI[I/IHeHbI C aTOMOM a30Ta, K KOTOPOMY OHH IPUCOCAHUHEHDBI, C
o0Opa3oBaHHEM 3-6 YIEHHOTO a30TCOAEPIKAIIETO HACBIIIEHHOTO MeTEPOIINKIIA,

X npencrassier codoit -C(O)-;

a M C TIPEeNICTaBJISIFOT OO0 1;

oba b u d npencrasnsroT codoit wim 1, umu 2;

R RB R RSB RP MPENCTaBIISIFOT COOOM aTOM BOAOPOAA,

R npencrasisier coGoii atom dropa;

U npencrasisier co0oit CRZZ;

R* npencrasisier codoit -CF; nmn uuaHo;

Y npencrasisier codoit -O-; u

Z nipencrasisiet coooit (Z-3).

[0146]

BapuanT ocyuiectBiieHus1 HacTosimero coequHeHus Gopmyinl (1) BKIIOYAET creayromee
(D):

D)

CoenuHeHnue i ero papMaleBTHYECKU PHEeMJIEMast COJib, TIe

dopmyana (1) npencrasnsier coboit popmyny (1a);

p npencrasisieT codoii 1 uu 2;

R', R%, R? u R? kaskzplii HE3aBHCHMO MpefcTaBisieT cOB0l aTOM BOXOPOAA, aToM (ropa
win -M-Q; mm R'u R w/umu R® u R* MOTYT ObITh OOBEANHEHBI BMeCTe ¢ oOpa3oBanreM =CH,;

KaKOpli M, B ciy4ae MNpPUCYTCTBUSA BO MHOKECTBEHHOM 4YHCJE, HE3aBUCHUMO
NpeACTaBIsieT COOON METUJIEH;

Kakapli Q, B ciy4ae TMPHUCYTCTBUSI BO MHOMKECTBEHHOM 4YHCJE, HE3aBUCHUMO
npezacrasysieT coboii Cs ¢ MUKIOATKIIT,

a ¥ C TIPENICTaBJISIFOT OO0l 1;

oba b u d npencrasnstoT codoit unu 1, wu 2.

[0147]

BapuaHT ocyiiecTBIeHHs] HACTOSIIIEro coernHeHust (opMyJibl (1) BKIIFOUAET CIenyrolee
(E):

(E)

CoenuHeHue i ero papMaleBTHYECKH TPHeMJIEMast COJib, TIe

p npexncrasisier codoii 1 mu 2;
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R', R, R? u R? kaskzpiii HE3aBHCHMO MpefcTaBisieT coG0ii aTOM BOXOPOAA, aToM (ropa
i -M-Q; namn R'u R* w/umu R® u R* MOTYT OBITh OOBEANHEHBI BMecTe ¢ oOpa3oBanreM =CH,;

Kaxnaplii M, B cloy4ae TMPUCYTCTBHS BO MHOKECTBEHHOM YHCJE, HE3aBUCHMO
npeAcTaBysieT COO0H METUJIEH;

Kaxnaplii Q, B ciydae TMPUCYTCTBHS BO MHOXECTBEHHOM YHCIE, HE3aBUCHUMO
npezacrasysier coboi Cs_¢ LUKJIOATKIT,

X mpexcrasJsier coboii -C(O)-;

a M C TIPEJICTABJISAIOT COOOH 1;

oba b u d npencrassiroT coboit wiu 1, umu 2;

R RB R ROB 1 RSP MPENCTaBJISIFOT COOO aTOM BOAOPOAA,

R npencrasisier coGoii atom dropa;

U npencrasisier coboii aToM a3oTa;

Y npencrasisier coboit -O-; u

Z npencrasisier co6oit (Z-1), (Z-2), (Z-3), (Z-4), (Z-5), (Z-6), (Z-7), (Z-8) unu (Z-9).

[0148]

BapuaHT ocyiiecTBieHHs] HACTOSIIIEro coenrnHeHust (GopMyJibl (1) BKIIFOYAET Cenyrolee
(F):

(F)

CoenuHeHue i ero hapMaleBTHYECKH PHUeMJIEMast COJib, TIe

p npexncrasisier codoii 1 mu 2;

R', R, R? u R? kaskupli HE3aBHCHMO MpescTaBisieT co60ii aTOM BOXOPOAa, aToM (ropa
i -M-Q; uau R'u R* w/umu R® u R* MOTYT OBITh OOBEANHEHBI BMecTe ¢ oOpa3oBanreM =CHo;

Kaxnaplii M, B cloy4ae TMPUCYTCTBHS BO MHOKECTBEHHOM YHCJE, HE3aBUCHMO
npeAcTaBysieT COOOH METUJIEH;

Kaxnaplii Q, B clydae TMPUCYTCTBHS BO MHOXECTBEHHOM YHCJE, HE3aBUCHMO
npezacrasysierT coooit Cs ¢ UKIOATKIIT,

X npencrassier codoit -C(O)-;

a ¥ C TIPENCTaBJISIFOT OO0 1;

oba b u d npencrasnsiroT coboit wiw 1, umu 2;

R RB R RSB RP MPENCTaBIISIFOT COOOM aTOM BOAOPOAA,

R npencrasisier coGoii atom dropa;

U npexncrasisier coboii CR™;

R* npencrasisiet codoit -CF; nmn uuaHo;

Y npencrasisier codoit -O-; u

Z nipencrasisiet codoit (Z-3).

[0149]

BapuaHT ocymiecTBiieHHsT HACTOSIIIEro coenHeHust (GopmyJibl (1) BKIIFOUAET CIenyrolee
(G):

G

Coenunenue iy ero ¢papMareBTHUECKU pUeMIIeMas COJIb, Iie



(H):

(D:

45

dopmyna (1) mpeacrasnsier codoit popmyiny (1a);

p npencrasisier codoit 1 mu 2;

R' u R* mpencrassior co5oii aTOM BOXOPOAA;

kaxpii R? n R? Hesasucnmo npencrasisier co6oit aToM BOXOPOa MM aToM GTopa;
a U C MPEACTABIISAIOT coOol 1; u

oba b u d npencraBnsoT cobol umu 1, nim 2;

NP YCIIOBUH, 4TO 00a R’ u R He sBIsOTCA aToMom BOZIOPOJA.

[0150]

BapuaHT oCylecTBIEHUs] HACTOSINErO coearHeHust GopmMyibl (1) BKIIIOYAET Cenyrolee

(H)
Coenunenue i ero hapMareBTHUECKH TIpUEMIIEMast COJIb, TJIe

p npencrasisier codoii 1 wu 2;

R' 1 R? npencrasisiior coGoii aTOM BOXOPOAA;

kaxnpii R? n R? HesaBucnmo npeacrasisier co6oit aToM BOXOPOA MM aToM (PTopa;
X mpencrassier codoit -C(O)-;

a ¥ C TIPENICTABJISIFOT co0oM 1;

oba b u d npencrasnsiroT coboit wiu 1, wm 2;

R RB R R R MPENCTaBJISIFOT COOOM aTOM BOAOPOAA,

R npencrasisier coGoii atom dhropa;

U npencrasisier coboit aToM a3oTa;

Y npencrasisier codoit -O-; u

Z npencrasisier cobdoit (Z-1), (Z-2), (Z-3), (Z-4), (Z-5), (Z-6), (Z-7), (Z-8) wnu (Z-9);
IpH YCIIOBUH, 4TO 00a R’ u R He sBsoTCA aTomom BOZOPOZA.

[0151]

BapuaHT oCylecTBIEHHsT HACTOSINErO coenrHeHus GopmMyJibl (1) BKIIFOYAET ClIenyroliee

)
CoenuHenue i ero GhapMareBTHYECKH MPHUEMJIEMast COJIb, TIe

p npencrasisieT codoii 1 wu 2;

R' 1 R? npencrasisiior coGoii aTOM BOXOPOAA;

kaxbii R? n R? HesaBucnmo npeacrasisier co6oit aToM BOXOPOAA MM aToM (GTopa;
X mpencrassier coboit -C(O)-;

a ¥ C TIPEeNCTaBJISIFOT coOoM 1;

oba b u d npencrasnsiroT codoit win 1, umu 2;

R RB R RB R MPENCTaBISIFOT COOOM aTOM BOAOPOAA,

R npencrasisier coGoii atom dhropa;

U npencrasisier co0oit CRZZ;

R* npencrasnsier co6oit -CF3 1 nuaHo;

Y npencrasisier codoit -O-; u
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Z npencrasiseT codoii (Z-3),
IpU YCJIOBUH, YTO 00a R’ u R* e sBsroTest aTomom BOZOPOZA.
[0152]

BapuaHT ocyIiecTBiieHHsT HACTOSIIIEro coeanHeHust popmyJibl (1) BKIIFOUAET Clenyroliee

()]

Coenunenue wiy ero papMareBTHUECKH puemMiIeMas CoJlb, I7ie

dopmyna (1) npeacrasnser codoii hopmyiny (1a);

p npencrasisieT codoii 1 unu 2;

kaxnpii R! u R? HesaBucnmo npencTasssier codoit atoM Bomopoaa uinu -M-Q);
kaxnpii R? n R? HesaBucnmo npencrasisier co6oit aToM BOXOPOAA Ml aToM (GTopa;

KaKApli M, B ciy4ae MNpPUCYTCTBUS BO MHOKECTBEHHOM 4YHCJE, HE3aBUCUMO

NPEACTaBIsIET COOOH METHJICH;

Kakapli Q, B ciydyae NPUCYTCTBUSI BO MHOMKECTBEHHOM 4MHCIE, HE3aBHCHUMO

npencrasisier co0oit Cs g IUKIIOATKIIT,

(K):

a ¥ C TIPENCTaBJISIFOT OO0l 1;

oba b u d npencrasmsiroT codoit win 1, umu 2;

IpU YCJIOBUH, YTO 00a R' 1 R? e sSBISIOTCS aTOMOM BOZOPOZA.
[0153]

BapuanT ocymiectBiieHus1 HacTosimero coeanaenns Gopmysl (1) BKIFOYaeT creayromiee

K)

Coenunenue mnu ero ¢papMaleBTUUECKHU TPHUEMIIEMasi COJIb, e

p npencrasisier codoit 1 umu 2,

kaxeiii R' i R? HesaBucnmo npexcTasisier coboit aToM Bopopoaa nim -M-Q;
kaxnpii R? n R? HesaBrcnmo npencrasisier co6oii aToM BOXOpOAA MM aToM (Topa;

KaKApli M, B ciy4ae MNpPUCYTCTBUS BO MHOKECTBEHHOM 4YHCJE, HE3aBUCUMO

NpEeACTaBIsIeT COOON METHUJICH;

Kakapli Q, B ciydyae NpPHUCYTCTBUSI BO MHOMKECTBEHHOM 4YHCIE, HE3aBHUCHUMO

npencransier co0oit Cs ¢ IUKIIOATKIIT,

X mpencrassier codoit -C(O)-;

a ¥ C TIPENCTABJISIFOT OO0 1;

oba b u d npencrasnsiroT codoit win 1, umu 2;

R RB R RB R MPENCTaBJISIFOT COOOM aTOM BOAOPOAA,

R npencrasisier coGoii atom dhropa;

U npencrasisier coboit aTom a3oTa;

Y mpencrasisier codoit -O-; u

Z npencrasisier coboit (Z-1), (Z-2), (Z-3), (Z-4), (Z-5), (Z-6), (Z-7), (Z-8) unu (Z-9),
IpU YCJIOBUH, YTO 00a R' 1 R? He sSBISIOTCS aTOMOM BOZOPOZA.

[0154]
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BapuaHT ocyiiecTBIeHHsT HACTOSIIIEro coennHeHust (GopmMyJibl (1) BKIIFOUAET CIenyrolee

(m)

Coenunnenne wim ero ¢papMaleBTUIECKH IpueMsieMast Cojib, Iie

p npencrasisier codoit 1 uu 2,

kaxabii R' u R? HesaBucumo npezacTasysieT cobol aToM Bogopoaa win -M-Q;
kaxabii R® u RY Hesasucmo npeacTaBisieT coOON aTOM BOAOPOAA UM aTOM PTopa;

KaKOpli M, B ciy4ae MNpPUCYTCTBUS BO MHOKECTBEHHOM 4YHCJE, HE3aBUCUMO

NPEACTaBIsIET COOOH METHJICH;

Kakapli Q, B cilydyae NPHUCYTCTBUSI BO MHOMKECTBEHHOM 4YHCIE, HE3aBHCHUMO

npencranisier co0oit Cs ¢ MUKIIOATKI,

(M):

X mpencrassier codoit -C(O)-;

a ¥ C TIPENCTaBJISIFOT OO0 1;

oba b u ¢ mpeacrapnsrOT co00# wu 1, i 2;

R RB R RSBy RP MPENCTaBJISIFOT COOOM aTOM BOAOPOAA,
R npencrasisier coGoii atom dhropa;

U npencrasisier co0oit CRZZ;

R* npencrasisier codoit -CF; nmn uuaHo;

Y npencrasisier codoit -O-; u

Z nipencrasisiet codoit (Z-3);

IPU YCJIOBUH, YTO 00a R' 1 R? He sSBISIOTCS aTOMOM BOZOPOZA.
[0155]

BapuaHT oCyInecTBiIeHNsT HACTOALIEro coenuHerus: Gopmybl (1) BKIIFOYaET crenyromiee

M)

CoenuHenue i ero hapMareBTHYECKH MPHUEMIIEMast COJIb, TTIE
dopmyna (1) mpeacrasnsier codoii popmyiny (1a);

p npencrasiisieT codoii 1 umu 2;

4 o o 1 2
Rl, Rz, R*uR KaXKIbIA HE3aBUCUMO MPEACTaBIisieT coOol atoM Bomopoxaa;, wim R™ u R

w/wm R 1 R* MoryT 6biTh 06benuHeHs! BMecTe ¢ obpasoBannem =CHy;

(N):

a ¥ C TIPENCTABJISIFOT OO0 1;

oba b u d npencrasnsiroT codoit wim 1, umu 2;

IIPU YCJIOBUU, YTO BCE R', R?, R u R? He smnsrorcs aTomom BOZOPOZA.
[0156]

BapuaHT ocyiiecTBIeHHs] HACTOSIIIEro coernHeHust (opMyJibl (1) BKIIFOUAET CIenyrolee

N)
Coenunenue iy ero ¢papMaleBTHUECKU IPHEMIIEMasi COJIb, TTie
p npencrasisier codoii 1 mu 2;

o N 1 2
Rl, Rz, RPuR* KaX/IbIH HEe3aBHCHMO IPeNCTaBisieT co0oit atom Bonmopona; wim R™ u R
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3 4
w/mmm R” 1 R™ MoryT ObITh 0OBenrHEHBI BMecTe ¢ oOpazoBanneM =CHy;

(0):

X npencrasisier codoit -C(O)-;

a M C TIPEICTaBIISAOT COOOH 1;

oba b u d npencrasnsiroT coboit wim 1, umu 2;

R, R, R* R®® u R NPEACTABISIOT COO0I aTOM BOOPOJIA,

R npencrasisier coGoii atom dropa;

U npencrasisier co0oi aToM a30Ta;

Y npencrasisier coboit -O-; u

Z npencraBasier co6oil (Z-1), (Z-2), (Z-3), (Z-4), (Z-5), (Z-6), (Z-7), (Z-8) unu (Z-9);
IIPU YCJIIOBUH, YTO BCE R', R?, R® u R? He smmsrorcs aTomom BOZOPOAA.

[0157]

BapuaHT ocymiecTBieHUs] HACTOSIIEro coequHeHus Gopmybl (1) BKIIOYAET Clieayromiee

©)
CoennHeHue win ero papMaleBTUYECKU pueMyieMasi CoJjib, Tie
p npexncrasisier codoii 1 wu 2;

1 p2 p3 4 . . 1 2
R, R%, R’ u R" kaxnaplii He3aBUCHMO MpencTapisieT co0oit atom Bomopona; wim R™ u R

3 4
u/wmm R” u R™ MoryT ObITh 0OBenrHEHBI BMecTe ¢ oOpazoBanneM =CHy;

X mpencrasisier coboit -C(O)-;

a M C TIPENCTaBJISIFOT co0oM 1;

oba b u d npencrasmsiroT codoit win 1, umu 2;

R4, R®, R, R®® u R° mpencrasmsror coGoii aTom Boxopona;
R npexacrassieT coboii arom ¢ropa,

U npencrassier coboit CRZZ;

R% npexacrasJsier codoi -CF; unu 1uaxo,

Y npencrasisier coboit -O-; u

Z npencrasiser coboii (Z-3),

IIPU YCJIOBUH, YTO BCE R', R?, R® u R? He smmsrorcs aTomom BOZOPOJA.
[0158]

Janee, Hapsiny ¢ TNpuUMepaMud HW300pETEHUs MPUBOASTCS OOIIMEe METOIbl CHHTE3a

COEAMHEHUs TI0 HacTosimeMy u3o0pereHuro ¢gopmyinel (1), 1 3TH o0IMEe METOIBI MONYYESHHUS

COCANHEHMS IO HACTOALIEMY I/1306peTeHI/II-O HE CJIEAYECT CUUTATh OI'PaAHUYCHUAMU OJII IPUMEPOB

nu3o0perenusi. CoeMHEHNs, UCTIONb3YEMbIE B CJIEAYIOLIEM METOZE, MOTYT HaXOAUTCS B Gopme

ux COJ'IGfI, €CJIM 5TH COJIM HE OKA3bIBAIOT HETATUBHOT'O BJIMAHUA Ha MPOTCKAHUEC peaKum‘/’I.

[0159]

CoenuHeHre MO HACTOSAMIEMY H300PETEHHIO MOTYT OBITh MOJYYEHBI M3 HCXOIHBIX

MaTEpHAJIOB, ABJIAIOMINXCA U3BCCTHBIMU COCAUHCHUAMMU, HAIPUMEP, HAIIPUMED CICAYIOIIUMU

metonamu A, B, C, D, E, F, G, H, I, J, K, 1, M, N u O uiu aHaJIOTMYHbIMH UM METOJAMU, WJIH,

HeoOs13aTeNbHO, B KOMOMHAIMM C METOAAMH CHHTE3a, XOpOLIO H3BECTHBIMH OOBIYHOMY

CTHELMAUCTY B TAaHHON 00JIacTH.
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[0160]
Meron noanyuenus A

Coenunenne mo HactosueMmy uzobpereHuto ¢opmyisl (1) Moxer OBITP MHOJIYyHYEHO,

Harpumep, CICAYHIUM METOAOM:

RGC
RQB RGD
RUNBH
6A 2 Uil o N
R J + H—N‘:}CN—X z LomR?  Cpamua 1
RS8 <My H i »
iR?
N>’_ Y R4
—
RSA
(a1) (a2)
RSC RS¢
REB RSO RSB RED
Cragnsa 2
RSA 2 — e

RS2 ¥ R (NP, 58
7N\ 2P gN_} "Z‘ o R HN [P+ R1
b - 3 /
N N%N—X R \ %me

(a3} 1

au;;-lu'ulul ~

rae a, b, ¢, d, p, R, R%, R®, R*, R R, R* R®®, R, R®", U, X, Y u Z onpeneneHsi B
NyHKTE 1; LG' MPEICTaBIISIET COOOH YXOASIIYIO TPyMINy; U p! MpeCcTaBsieT COOOH 3aIUTHYIO
rpynny s ammeOrpymmel,  rae  LG'  Bkmouaer, Hanpumep, aToM  TraiOreHa,
METaHCYIb(OHUIIOKCH, T-TOJYOJICYJIb(OHUIOKCH, TPUPTOPMETAHCYIb(POHUIOKCH, (EHOKCH,
TpudroppeHokcu, TterpadpToppeHokcH, mneHTapTOpPEeHOKCH, HUTPOPEHOKCH, U Jpyrue
nonoGHbIe rpymmbr, P' BKIOUAET, HANIPUMED, 3ALIMTHBIE TPYIIIB /15l AMHHOIPYIIIIBI, OMHCAHHBIE
B MoHorpaduu T. W. Greene, and P. G. M. Wuts, "Protective Groups in Organic Synthesis",
John Wiley & Sons, Inc., (1999), u apyrue mogoOHbIe TPYMIbI, U CTEPEOXUMHS YIIEPOJa,
MIOMEYEHHOTO C TIOMOIIBIO CUMBOJIA *, HE U3MEHSIETCS B TIPOLIECCE PEAKIIHIA.

[0161]

(Cramus 1)

Coenunenue (a3) MoxkeT OBITh MOJYYEHO MyTEM MPOBEIACHUS peakuu coenuHeHus (al),
NOJIYYeHHOTO OMNHCAHHBIM Jajieeé METOJOM, C COeAuHeHHeM (a2), TOJYYEeHHBIM ONMHUCAHHBIM
Janee MeETOAOM, B TPUCYTCTBHH WJIM OTCYTCTBHHM COOTBETCTBYIOLIETO OCHOBAHUS B
COOTBETCTBYIOLIEM PACTBOPUTEIIE.

Hcnonb3yemoe coennaenne (al) MoxeT ObITh MOJYYEHO OMHCAHHBIM Jajiee METOIoM B
(B Buge coenunenus (al)), omucanHbpiM nanee meronoMm D (coenunenne (D1)) nnm onucaHHBIM
nanee meronoM E (coenunenue (E1)). Mcnonp3dyemoe coenqunenre (a2) MOKET OBITh MOJTYYEHO
onucaHHbIM aanee meronoM F (B Bume coemuuenus (F1)) mnu onucanabiM ganee meronoM G
(coenunenne (G1)).

Hcnonp3yeMoe OCHOBaHHE BKIIIOYAET, HAIIPUMeEp, OPraHUYeCKUe OCHOBAHMS, TaKHE Kak

TPUSTWJIAMHH, UU3ONPONMWIITHIAMMH, TpuOyTmiamuH, 1,5-nuasadunukio[4,3,0]HoH-5-eH
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(DBN), 1,8-nmmnaza-0unukio|5,4,0]lyunen-7-en (DBU), nupunuH, 4-auMeTUIaMHUHOIUPHIINH,
nukosuH U N-metunmopdonus (NMM), 1 HeopraHnueckue OCHOBaHMS, TaKue Kak OMkapOOHAT
HaTpus, OukapOOHaT Kanusi, KapOOHAT HATpHs, KapOOHAT Kauus, THIPOKCHUA HATPUA H
TUJIPOKCUTL KaJusl. OcHoBaHue MPEANOUYTUTENBHO BKJIFOUAET TPUSTUIIAMUH,
AMHU30TPONIIIITUIAMIH, KapOOHAT KaJIHsl, TUAPOKCH]] HATPUS U APYTHe MOTOOHBIE OCHOBAHUSL.

Hcnonb3yeMblil paCTBOPUTENb BKIIOYAET, HAPUMED, CIUPTOBbIE PACTBOPUTENH, TAKUE
KaK METaHOJI, 3TaHOJI, 2-NPOMaHoj (M30MPOMMJIOBBI CIHPT) M TPEeTOYTAHOJN, PACTBOPHTEIH,
OTHOCSLIMECS K MPOCTBIM 3(pHUpaM, TaKhe KaK JUATHIOBBIN 3(pup, AMH30MPOMHIOBBIN 3(Up,
TeTparuapodypaH, METWILHKJIONEHTHNIOBbIH 3¢up u  1,4-mHOKCAaH; apoMaTH4YecKue
yIJIeBOAOPOAHBIE PACTBOPUTENH, TaKUe Kak OEH30JI, TOJYOJI, XJIOPOEH30J, aHU30J U KCUJIOM,
PAaCTBOPUTENH, OTHOCSIIMECS K CIOXKHBIM 3(HpaM, Takue Kak STHIALETaT U METUIIAIETaT,
aTPOTOHHBIE PACTBOPHUTENH, Takue Kak aueroHutpwi, N, N-gumermnpopmammn, N, N-
AUMETHIIALeTaMU], N-meTun-2-nupponuauHOH, 1,3-numeTni-2-uMUIa30IUIUHOH u
TUMETHIICYJTB(POKCHI, M X CMECH, HO Ha HUX HE HAKJIA/IbIBAIOT KOHKPETHBIX OrPAHUYCHUH, TIPU
YCJIOBUH, YTO OHU HE YYaCTBYIOT B PEAKLMIX NPU YCIOBUAX UX NMPOBEACHUS B JAHHOM METOE.
PacTBopurens NpEANOUTHTENHHO BKIIOYAET 2-MPONAHON, TeTparuapodypaH, TONYOI,
anerorutpui, N, N-gumernndopmamun, 1 [pyrue nogoOHbIe paCTBOPUTEIH.

Temmnepartypa peakuuu cocrasisier oObrdHO OT -80°C, mpeamourutensHO, oT 25°C mo
90°C.

Bpemsi mpoBemenus peakiuu cocraBiser oObaHO oT 30 MuHYT n0 48 dacos,
MPEANOYTUTENBHO, OT 6 10 12 4acos.

[0162]

B xauectBe Bapuanra, coenuneHue (al) Moxer ObITh OABEPTHYTO PEAKLIUN COYETAHUS C
coeanHeHUeM (a2) B MPHUCYTCTBUU COOTBETCTBYIOLIErO METAJUIMYECKOro KaTaju3aropa B
COOTBETCTBYIOIIEM PpAaCcTBOpUTENE. YCJIOBUE NPOBEACHHUs pPEaKLMM BKIOYAET, Hampumep,
YCIIOBHS TIPOBEICHHs PEaKLUH COYeTaHHsl YJbMaHa (HampuMep, KHUISTYEHHEe C OOpaTHbIM
XOJIOMWJIBHUKOM C METAJUIMYECKUM KaTajJu3aTopoM, TakuM Kak auerat menu(Il), B anpoToHHOM
pactBoputenie, TakoM kak DMF), ycioBus mNpoBeneHUs peaklUuu codeTaHusi byxBaibna
(HampuMep, KUIsIYeHHEe C OOpaTHBIM XOJOAMJIBHUKOM C KapOOHATOM INEJIOYHOTO MeTajuia,
TakuM Kak kapOonat wnesws; BINAP, mamnamueBbiii katamusarop, Takol kak Pdy(dba); u
Pd(OAc),, n nurann, takoil xak dppf u Xantphos, B MHEpPTHOM pacTBOpPHUTENE, TaAKOM Kak
TOJIYOIT).

Hcnonb3yeMblil pacTBOPUTENb BKJIOYAET, HAPUMEP, CIUPTOBbIE PACTBOPUTENH, TaKue
KaK METAHOJI, 3TaHOJ, 2-MPOMaHON (M3OMPOMUIOBBIA CIHUPT) U TPETOYTAHON, PACTBOPHUTENIH,
OTHOCALINECS K MPOCTBIM 3pHUpaM, Takhe KaK IUITHIOBBIN 3(QHp, AMM3OMPONIIOBBIN 3(Hp,
TeTparuapodypaH, METHILMKJIONEHTHNOBBIH 3hup wu  1,4-muokcaH;  apomMaTudeckue
yIJI€BOAOPOAHBIE PACTBOPUTENH, TaKHE Kak OEH30JI, TOJYOJ, XJIOPOEH30J, aHW30J U KCHIIOJ,
PacTBOPUTENH, OTHOCSIIMECS K CIOXHBIM 3(Hpam, Takue Kak STWIALETaT U METHIALEeTaT,
anpOTOHHBIE PACTBOPHUTENH, Takue kak aueroHuTpwyi, N, N-aumermnpopmammn, N, N-

AUMETUIALEeTaMu, N-meTun-2-nupponuauHoOH, 1,3-numeTni-2-uMUIa30IUIUHOH u
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OUMETWICYIb(GOKCHI, BOLY, M WX CMECH, HO Ha HHX HE HaKJAJbIBAlOT KOHKPETHBIX
OrpaHUYEHUH, TPH YCIOBUH, YTO OHU HE YUACTBYIOT B PEAKLMSAX IPHU YCIOBHUAX UX MPOBEACHUS
B JIaHHOM MeTojfe. PacTBopHTENbh MPEANOYTUTENBHO BKIOYAET TeTparuapodypas, TONYOI,
aneronutpui, N, N-gumerundopmamun, 1 gpyrue nogoOHble paCTBOPUTEIH.

Temneparypa peakuuu cocrapyisier 00bHO OT -80°C 1o Temmepatypbl KUIEHUS
pactBopures, npeanoytutensHo oT 25°C no 90°C.

Bpemsi mpoBeneHust peakuum cocraBisieT o0bdHO OT 30 MuHYT 10 48 wacos,
MPEANOYTUTENBHO, OT 6 10 12 yacos.

[0163]

(Cramus 2)

Coenunenne (1) MOXET GbITH MONYYEHO MyTeM YHANCHHS 3aL[UTHOH rpyrmsl P us
coennHenus (a3). JlaHHas cragwst MOXKeT OBbITh MPOBENEHA M3BECTHBIM METOIOM, OMHCAHHBIM,
Hanpumep, B MoHorpaduu T. W. Greene, P. G. M. Wuts, "Protective Groups in Organic
Synthesis", John Wiley & Sons, Inc., (1999), niu aHanoruyHbIM METOZIOM.

[0164]

Meroa nonyuenus B

Coenunenne ¢popmyiisl (al) MokeT OBITH TIOJMYYEHO, HATIPUMED, CIASIYIOIINM METOIOM:

REC
RSB RSD
R5B Y-H R&¢
RGB RSD
N No + Crammst 1 ;*:A ! 2 Crams 2
=u P2 RO 2 — = R —_—
5A
R LG? N Yo
= P2
R5A>_
(b1} (b2) (b3)
RSC RGC

RSB Y ) RSB Y
N/ N OH N'I N LG!
—U =
RSA)_ R5A>_
(bd) (at)

rmue RSA, RSB, R6A, R6B, R6C, R6D, U, Y u Z onpeneneHsl B yHKTE 1, LG! OIpeneNeHa B
METOJIE TIOJIyYEHHUs A, LG’ MPENCTaBysieT COOOH YXONSAIIYIO TPYIy, U P’ MPEICTaBIIsSIET COOOM
SALIUTHYFO TPYIIy A7 THAPOKCHIBHOM rpyimbl, rae LG BKIOUAET, HAPUMEp, aTOM rajoreHa,
METAHCYJIb(OHUIIOKCH, T-TONYOJICYJIb(OHIIOKCH, TpupTOopMeTaH-CyIbHOHMIOKCH, (EHOKCH,
TpudroppeHokcu, TterpadpTopdeHokcH, mneHTapTOpPEeHOKCH, HUTPOPEHOKCH, U Jpyrue

2 o
nof00HbIe TpyNIbl, U P° BKIIOYaeT, HanpuMep, 3allUTHbIE TPYIIIbI ISl THAPOKCUIIBHON TPYIIIIbI,
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onucanublie B MoHorpagpuu T. W. Greene, and P. G. M. Wuts, "Protective Groups in Organic
Synthesis", John Wiley & Sons, Inc., (1999), n npyrue nonoOHbIe rpymIibL.

[0165]

Coenunenue (b1) u coequnenue (b2) BbITYCKAIOTCS MPOMBILIIEHHOCTBIO.

[0166]

(Crapus 1)

Coenunenue (b3) moxer ObiTh moOdy4deHo u3 coenunenus: (bl) u coenmuuenus (b2) B
COOTBETCTBHHM C METOAOM, HCIOJb3YyeMbIM Ha CTaauu | B MeTOne MONy4YeHUs A, WIN
AHAJIOTHYHBIM METOJIOM.

[0167]

(Cramus 2)

Coenunerne (b4) MoxerT GbITh MONYYEHO MyTeM yAANEHHs 3aIUTHOH rpymmsl PP us
coennaenus (b3). JlanHas ctamusi MOKeT OBITh MPOBENEHA M3BECTHBIM METOIOM, OMHCAHHBIM,
Hanpumep, B MoHorpaduu T. W. Greene, and P. G. M. Wuts, "Protective Groups in Organic
Synthesis", John Wiley & Sons, Inc., (1999), nin aHanoruyHeIM METOZIOM.

[0168]

(Cramus 3)

Coenunenne (al) moxker ObITh moNy4eHO U3 coenuHeHHs (b4) M3BECTHBIM METONOM,
onucaHHbM B myOyukamusix J. Med. Chem., 53(16): 6129-6152 (2010), J. Med. Chem., 59(17):
7936-7949 (2016), J. Org. Chem., 76(10): 4149-4153 (2011), European Journal of Medicinal
Chemistry, 44(10): 4179-4191 (2009), niau aHATOTUYHBIM METOIOM.

[0169]

Merton nonyuenus C

Coenunenue Gopmyisl (b3) MoxeT ObITh ONYYEHO, HATPUMED, CICAYIOIIUM METOOM:

RBC
RGB RED
R5B LGz Rsc
RBB RGD 6
N/ \ 0 -+ Cramgus 1 R Z
>=U \PZ —- RSB Y
RSA RSA z 7
H Y N Q
=u P2
R5A>_
(c1) (c2) (b3)

rmue RSA, RSB, R6A, R6B, R6C, R6D, U, Y u Z onpeneneHsl B NyHKTE 1; u LG® u P?
ONpeaeNeHbl B METOAE NOoydeHus B.

[0170]

Coennnenne (cl) mMpOU3BOAUTCS MPOMBIILIEHHOCTBIO, U COeAUHEHHE (C2) MOKET ObITh
MOJIy4€HO M3BECTHBIM METOZIOM, OMHCAHHBIM B MATEHTHOM JNokyMeHTe WO 2017/214367, wnn

AHAJIOTHYHBIM METOZIOM, UM MOKET OBITh MPUOOPETEHO Y (PUPMBI-ITOCTABIINKA.
[0171]
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(Cramgus 1)

Coenunenuve (b3) moxer ObiTh monmyueHo U3 coexuHeHus (cl) m coenmueHus (c2) B
COOTBETCTBHH C METOJIOM, HCHOJb3yeMbIM Ha CTagud 1 MeTroja MOoJdyudeHus A, Wiu
AHAJIOTUYHBIM METOJIOM.

[0172]

Merton nonyuenusi D

B cnyuae coemunenuss ¢opmynsl (al), coenunenue Qopmyner (D1) moxker ObITh

TIOJIyY€HO, HAIPUMED, CIEAYIOIIUM METOIOM:
RBC

REB RSD

OH
I S%U
(d1) (d2) (d3)
REC RSC

REB RGD RBB RﬁD

RGA Z R6A Z
Cragnss 3 o Cragus 4 0
—_— —_—

HN/_gzo Né_\g—u;1
\=U \=U
(d4) {D1)

rae R(’A, R(’B, R6C, RéD, U u Z onpeneneHsl B MyHKTE 1; 1 LG! OMNpeNeNieHA B METOJIE
nojy4yeHus A.

[0173]

Coenunenne (d1) mokeT OBITH TMOJYYEHO UW3BECTHBIM METOIOM, OITMCAHHBIM B
nateHTHOM nokymeHTe WO 2017/214367, wnu aHaJOTHYHBIM METOIOM, WJIH MOXKET OBITh
nproOpeTeHo Y (PUPMBI-TTOCTABIIHNKA.

[0174]

(Cramgus 1)

Coennnenne (d2) mokeT OBITh MOJYYEHO UW3BECTHBIM METOIOM, OIHCAHHBIM B
nyomukanusx Bioorganic & Medicinal Chemistry Letters, 22(24): 7456-7460 (2012), Bioorganic
& Medicinal Chemistry Letters, 12(8): 1185-1187 (2002), Bioorganic & Medicinal Chemistry,
23(1): 132-140 (2015), Bioorganic & Medicinal Chemistry, 19(1): 211-220 (2011), wmu
AHAJIOTMYHBIM METOOM.

[0175]
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(Cramus 2)

Coenunenne (d3) moxer ObITh MosnyueHO U3 coeanHeHus: (d2) M3BECTHBIM METOIOM,
onucaHHbIM B mybnukauusx European Journal of Medicinal Chemistry, 23(1): 53-62 (1988),
Tetrahedron, 62(23): 5469-5473 (2006), mareHTHBIX nokymeHTax WO 2008/092049, WO
2015/175707, unu aHAJOTMYHBIM METOIIOM.

(Cranus 3)

Coenunenue (d4) moxer ObITh mosyueHO M3 coeauHeHus: (d3) M3BECTHBIM METOIOM,
onucaHHbM B nyonukanuu J. Med. Chem., 23(9): 1026-1031 (1980), maTeHTHBIX TOKYMEHTax
WO 2003/087067, WO 2000/061562, unu aHaJIOrMYHBIM METOIOM.

[0176]

(Cramus 4)

Coenunenne (D1) moxer ObITh MOJy4eHO M3 coenuHeHHs (d4) U3BECTHBIM METOIOM,
onucaHHbM B nyOnmkammsax European Journal of Medicinal Chemistry, 44(10): 4179-4191
(2009), J. Org. Chem., 76(10): 4149-4153 (2011), J. Med. Chem., 53(16): 6129-6152 (2010), J.
Med. Chem., 59(17): 7936-7949 (2016), nnu aHaJIOTHYHBIM METOZIOM.

[0177]

Metoa nonyuenus E

B cnyuae coemunenuss dopmynsl (al), coemmnenue ¢opmynsl (E1) moker ObITh

MOJIyY€HO, HAIIPUMeEp, CIAEAYIOLIUM METOAOM:

REC RSC RSC
RSB R®D REB RS0 REE RSP
RGC
REE RED REA z 8A 2 oA z
:ﬁ;{ Craaua 1 0 Craaus 2R o Cragmus 3 R o
_— _— —_—
8A Z
R 7N 7N 7 N 1
OH N N N LG
(o)
{d1) (e1) (e2) {E1)

rae R(’A, R6B, R6C, R® u 7 ompeAesieHbl B MyHKTe 1; U LG! OMpenesieHa B METOJE
nojy4yeHus A.

[0178]

Coenunenne (d1) mokeT OBITH TMOJYYEHO UW3BECTHBIM METOIOM, OITUCAHHBIM B
naTeHTHOM nokymeHTe WO 2017/214367, wnu aHaJOTHYHBIM METONIOM, WJIH MOXKET OBITh
npuoOpeTeHo Y (PUPMBI-ITOCTABIIHNKA.

[0179]

(Cragus 1)

Coenunenne (el) moxker ObITh mosydeHO u3 coeauHeHus (d1) B COOTBETCTBHM C
METO/IOM, OMMCAHHBIM Ha cTaguu 1 Merona nonydeHus: C, WM aHAJTOTUYHBIM METOIOM.

[0180]

(Cranus 2)

Coenunenue (e2) MoxeT OBITH IMONYy4EHO M3 coeanHeHUus (el) M3BECTHBIM METOIOM,
ormucanHbM B myOmukanusx J. Org. Chem., 82(17): 8933-8942 (2017), Tetrahedron, 68(29):
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5845-5851 (2012), J. Am. Chem. Soc., 139(16): 5998-6007 (2017), Angewandte Chemie,
International Edition, 45(46): 7781-7786 (2006), unu aHaJIOTMYHBIM METOIOM.

[0181]

(Crapus 3)

Coenunenue (E1) mMoxxer ObITh MOJNYYEHO M3 COENUHEHUs (€2) M3BECTHBIM METOMIOM,
OIMCAaHHBIM B MAaTEHTHBIX JOKyMeHTax WO 2017/214367, WO 2009/137733, unu aHaJIOTHYHBIM
METO/IOM.

[0182]

Meron nonyuenus F

B cnyuae coemunenus Qopmynasr (a2), coemunenue Gopmynsl (F1) mosker ObITh

o P1( P‘\H

(13}

MOJIy4€HO, HalpUMep, CIAEAYIOLINM METOIOM:

[
m W e

A

(F1)

rae a, b, c, d, p, R', R*, R’ u R* OmnpeAesieHbl B MyHKTE 1; p! OompenaesieHa B METOAE
MOJIy4eHUsT A; LG’ NpeACTaBiIsieT COOOH YXOIALIYIO TPYINy, U P’ npeAcTaBysier coOoi
3AIMUTHYIO TPYNIy sl aMUHOTPYIIBL, [I71€ LG’ Bkmouaer, HanpUMep, aTOM TajoreHa,
THIPOKCH, U JAPYrHe MONOOHBbIE TPYIIIHI; P’ BKJIIOYAeT, HAMPHMEp, 3ALUTHbIE TPYIIIbI IS
aMHUHOTPYyIIbL, onrcaHHbie B MOoHOrpaduu T. W. Greene, and P. G. M. Wuts, "Protective Groups
in Organic Synthesis", John Wiley & Sons, Inc., (1999), u npyrue nomoOHble TpyIIbL, U

CTEPCOXUMMUA yri€poaa, NMOMEYCHHOI0 € MOMOIIbKO CHUMBOJIA *  HE U3MEHSETCS B nmpouecce

peaKLu.

[0183]

Coenunenne (f1) mpon3BOOUTCS MPOMBIIILIEHHOCTHIO.

[0184]

Coenunenue (f2) Moxer OBITh MOJYYEHO U3BECTHBIM METOZIOM, ONTUCAHHBIM B TATEHTHOM
nokymente JP-A-2007-510619, nybmukaumsx J. Chem. Soc., Chem. Commun., 1599-1601
(1988), Tetrahedron Letters, 43: 5957-5960 (2002), Tetrahedron Asymmetry, 2: 1263-1282
(1991), Tetrahedron Asymmetry, 27: 1062-1068 (2016), Comprehensive Organic
Transformation 2™ Edition (Larock R. C., John Wiley & Sons, Inc., (1989)), Hiu aHaIOrHIHBIM
METO/IOM, WJIH MOKET OBITh MPHOOPETEHO Y (PUPMBI-MTOCTABIIUKA.

[0185]
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(Cramgus 1)

Coenunenue (f3) MoskeT ObITh MOMYYEHO MyTEM MpoBeneHus peakuuu coenuHenus (f1) ¢
coenuHenueM (f2), TakuM Kak coenuHEHHE KapOOHOBOW KHCJIOTBI WM COEAMHEHUs
XJIOPAHTUAPUAA, B TPUCYTCTBHH COOTBETCTBYIOIIETO KOHAEHCHUPYIOINEro CpeacTBa U/ HIN
COOTBETCTBYIOLIETO OCHOBAHHSI B COOTBETCTBYIOLIEM PACTBOPUTEE.

Hcnonp3yemMoe  OCHOBaHME  BKJIOYAET  aMMUHBL, Takue Kak  TPUITHJIAMUH,
AVM3ONPONIUIPTIIIAMUH M IHPUANH, KapOOHATHI MIENOYHbIX METAJUIOB, TakWe Kak KapOoHaT
KaJvsi, KapOOHAT HaTpusl U OMKapOOHAT HATPHSI.

Hcnonp3yeMoe  KOHACHCUpPYIOIIEE  CPEACTBO  HEOOs3aTeNbHO  BBIOMPAIOT U3
KOHIEHCHPYIOLINX CPEACTB, MIMPOKO HCIOJB3YEMbIX B OpPraHHYECKOM CHHTE3€, U OHO
NPEATIOYTUTENIEHO BKJTFOYAeT 1-3THn-3-(3-muMeTHI-aMUHOTIPOITIIT )KapOOqUIMHU A
THIAPOXJIOpHL, |-ruaApOKCHOEH30TPHA30I, H APYTHe MON0OHbBIe KOHIEHCHPYIOLIHE CPECTBA.

Hcnonp3yeMblii pacTBOPUTENb BKIIKOYAET, HANMPUMEP, PACTBOPHUTENH, OTHOCSALINECS K
NPOCTHIM 3pHUpaM, TaKHE KaK TUITUIIOBBIA 3(Up, AUU3ONPONUIIOBBIA 3up, TeTparuapodypa,
METWILUKIONEHTHJIOBbI ~ 3dup u  1,4-mUOKCaH, apoOMaTUYeCKHe  YIJIeBOJOPOIHBIE
pPacTBOPUTENH, TaKHE Kak OEH30J, TOJYOJ, XJIOPOEH30J, aHU30J W KCHIION, PACTBOPHTEINH,
OTHOCAILINECS K CIOXKHBIM 3(puUpaM, Takue Kak OSTWIALETaT W METHJAIETaT, anpOTOHHBIE
pactBopureny, Takue kak auetoHuTpwi, N, N-mumerundopmamun, N, N-gumermnaneramun, N-
METHJI-2-IUPPOIHINHOH, 1,3-qumeTniI-2-nMUAA30MUIMHOH u TUMETUIICY Ib( OKCH;
rajJloTeHUPOBAaHHBIE  YIJIEBOJOPOAHBIE  PACTBOPUTENH,  Takue  Kak  JUXJIOPMETaH
(MeTunenxnopun), xaopopopm u 1,2-AUXIOPITaH; U UX CMECH, HO HAa HUX HE HAKJIQABIBAIOT
KOHKPETHBIX OIpaHHYEHHH, IIPU YCIOBHH, YTO OHU HE YYACTBYIOT B PEAKLMAX MPU YCIOBHAX UX
NPOBEIEHUs Ha JaHHOW cTaauu. PacTBOpUTENb MPEANOYTUTENBHO BKIIOYAET TeTparuapodypasx,
Tonyod, aueroHuTpwi, N, N-gumermndopmamuzn, IUXJIOPMETaH, U JApPyrue TOxOOHbBIe
pPacTBOPUTEIH.

BpeMsi mpoBeneHuss peaknMH COCTaBjsieT OOBIMHO OT 5 MHUHYT 10 72 4acos,
MPEANOYTUTENBHO, OT 30 MUHYT A0 24 4acoB.

Temneparypa peakuuu coctasisier 00baHO OT -78°C mo 200°C, mpeanoYTUTENbHO, OT -
78°C nmo 80°C.

[0186]

(Cragus 2)

Coenunerne (F1) MoxeT GbITh MOJNYYEHO MyTeM YIANEHHs 3aIUTHOH rpymmsl P’ us
coennnaenus (f3). JlaHHast ctagus MOKeT OBITH NMPOBEIECHA, HANPHMEP, M3BECTHBIM METOIOM,
orucaHHbM B MoHorpaduu T. W. Greene, and P. G. M. Wats, "Protective Groups in Organic
Synthesis", John Wiley & Sons, Inc., (1999), nin aHanoruyHeIM METOZIOM.

[0187]

Merton nmonyvuenus G

B cnyusae coemmnenuss ¢opmynbl (a2), coegunenune ¢opmynbl (Gl) mMoxker ObITh

MOJIyY€HO, HAIIPUMeEp, CIAEAYIOLINM METOAOM:!



57

P‘( )E,\H
ai1b *
P"’“N%-—H + ; R3 C'ra.nnsx 1 PP—N
clid R?

() (g1} (92)

P1( p\\\H
C'ra,nvm 2 H—N

(¢1)

ull -
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rae a, b, ¢, d, p, Rl, RZ, R? u R? ONpeAesieHbl B MyHKTE 1; p! ompenaesieHa B METOAE
nonyuenns A; P° onpenenena B Merone nonyuenust F; 0 CTepeOXUMES Yriiepoa, MOMEYeHHOTO
C TIOMOIIBIO CUMBOJIA ¥, HE U3MEHSIETCS B IPOLIECCE PEAKIIHH.

[0188]

Coenunenue (f1) mpon3BOOUTCS MPOMBIIILIEHHOCTHIO.

[0189]

Coennnenne (gl) MokeT OBITH MOJYYEHO UW3BECTHBIM METOIOM, OIHCAHHBIM B
naTeHTHOM pnokymeHTe JP-A-2007-510619, myOmukamusix J. Chem. Soc., Chem. Commun.,
1599-1601 (1988), Tetrahedron Letters, 43: 5957-5960 (2002), Tetrahedron Asymmetry, 2:
1263-1282 (1991), Tetrahedron Asymmetry, 27: 1062-1068 (2016), R. C. Larock,
"Comprehensive Organic Transformation 2" Edition", John Wiley & Sons, Inc., (1989), unu
AHAJIOTUYHBIM METOZIOM, UM MOKET OBITh MPUOOPETEHO Y (PUPMBI-ITOCTABIIHKA.

[0190]

(Crapus 1)

Coenunenne (g2) moxeT ObITh mojydeHo u3 coenuHenust (fl1) u coemunenust (gl)
U3BECTHBIM METOAOM, OomucaHHbIM B mybOnukauusx J. Am. Chem. Soc., 93(12): 2897-2904
(1971), J. Org. Chem., 37(10): 1673-1674 (1972), J. Org. Chem., 61(11): 3849-3862 (1996),
Tetrahedron, 60: 7899-7906 (2004), nnu aHAJOTMYHBIM METOIOM.

[0191]

(Cragus 2)

Coenunerne (G1) MOXer GbITh MONYYEHO NyTeM yAAIeHHs 3alUTHON rpymmel PP us
coennHeHus (g2). JlaHas cragusi MOXKET OBbITh NMPOBENEHA, HANPUMEP, M3BECTHBIM METOOM,
onucaHHbM B MoHorpaduu T. W. Greene, and P. G. M. Wats, "Protective Groups in Organic
Synthesis", John Wiley & Sons, Inc., (1999), nin aHanoruyHeIM METOZIOM.

[0192]

Meron nonyuenus H

Coenunenne ¢popmyiiel (H1) MoskeT OBITH IONTy4EHO, HATTPUMED, CIASAYIOIINM METOIOM:
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REA z + H—N —p4 Cragus 1 REA z Crangust 2
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(H1)

rre a, b, ¢, d, p, R', R%, R?, RY, R™, R™®, R®* R®®, R, R®", U, Y u Z onpenernens! B
nyHKTE 1; LG ornpezesieHa B METOI€ MONyUeHUs A} LG’ omnpezaeneHa B Metoae nonydeHus F; p!
ompeneneHa B Meroxe monyuenus A; u P' mpencraBiser coGoil 3aLMTHYRO Tpymy s
aMuHOrpymIbL, rae P* BKiIrouaer, HANpHMeEp, 3alUTHBIE IPYIIbI [T AMUHOIPYIIIbI, OIHCAHHbIE
B MoHorpaduu T. W. Greene, and P. G. M. Wuts, "Protective Groups in Organic Synthesis",
John Wiley & Sons, Inc., (1999), u apyrue mogoOHbIe I'PYMIbL, U CTEPEOXUMHS YIIIEPOJa,
MIOMEYEHHOTO C TIOMOLIBIO CUMBOJIA *, HE U3MEHSIETCS B IPOLIECCE PEAKIIHIA.

[0193]

Coenunenne (h1) mpou3BOANTCS MPOMBIIIIIEHHOCTBIO.

[0194]

(Cragus 1)

Coenunenne (h2) moxer ObiTh monmyudeHo u3 coexmHeHust (al) m coemmuenust (hl)
METO/IOM, OTMIMCAHHBIM Ha CTaauu | MeToMa MONydeHus! A, WK aHAJIOTHYHBIM METOJIOM.

[0195]

(Crapus 2)

Coenunerne (h3) Moxker GbITh MONYYEHO MyTeM yAANEHHs 3aIUTHOH rpymmsl P* us
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coennaenus (h2). JlanHas cragust MOXKET ObITh NMPOBENEHA, HANpPUMEp, M3BECTHBIM METOAOM,
onucanHbM B MoHorpaduu T. W. Greene, and P. G. M. Wauts, "Protective Groups in Organic
Synthesis", John Wiley & Sons, Inc., (1999), nnn aHanoruuyHeIM METOZIOM.

[0196]

(Crapus 3)
Coenunenue (h4) moxer ObiThb modydeHo u3 coenuHenust (h3) u coenunenus (f2)

METO/IOM, OTMMCAaHHBIM Ha CTaguu 1 Merona nonydeHus F, uian aHanorn4HbIM METOIOM.

[0197]

(Cranus 4)

Coenunenne (H1) Moxer GbITh monydeHo nyrem ynamenns P! us coemmmenms (h4).
JlaHHasi cTaauss MOXET ObITh MPOBEICHA, HAMPUMEpP, H3BECTHBIM METOAOM, OMHCAHHBIM B
monorpaguu T. W. Greene, and P. G. M. Wuts, "Protective Groups in Organic Synthesis”, John
Wiley & Sons, Inc., (1999), nnu aHaIOrHYHBIM METOAOM.

[0198]

Merton nonyuenus |

Coenunenne mo HacrosmeMmy uszobperenuro (opmyinel (I1) Moxker ObITH TOJYHYEHO,

Harpumep, CICAYHIIUM METOAOM:

R {NRH 6C
REC 0. NS R R
x 6B 6D
RGB RGD RS R R

H H 2
iR? BA
REA z g @n R N
R5B RSB P1 ‘\\H
Cragust 1
§4
(h3) (i)
RGC
RGB RSD
¢ 2 RE z
T o
aam RSB Y (NB.H »
/7 ayb HN
N D—n < LiwmR?
e = c'id H H
R |:=2 1

(m

rze a, b, ¢, d, p, R', R%, R, R*, R™, R, R** R®, R®, R®", U, Y u Z onpenenens: B
NyHKTE 1; P! ONpeeneHa B METOAE MONYy4YeHUs A, U CTEPEOXUMUsl YINIEPOAA, TOMEUYEHHOIO C
MIOMOIIBIO CHMBOJIA ¥, HE N3MEHSETCS B IIPOLIECCE PEaKIU.

[0199]

(Crapus 1)
Coenunenue (il) moxer ObiTh monyueHo u3 coenuHenus (h3) u coenunenus (gl)

HU3BECTHBIM MCETOAOM, OIIMCAHHBIM Ha CTaaHuu 1 METOAa TIOJYyYCHU G, WK aHAJIOTMYHBbIM
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METOJIOM.

[0200]

(Cranus 2)

Coenunerne (I1) MOXeT GbITH MONYYEHO MyTEM YIANCHHs 3alMTHON rpymmbl P' u3
coenuHenus (il). JlaHHas cragus MoxeT ObITh NMPOBENEHA, HANPUMEpP, W3BECTHBIM METOIIOM,
onucanHbiM B MoHOrpagpuu T. W. Greene, and P. G. M. Wuts, "Protective Groups in Organic
Synthesis", John Wiley & Sons, Inc., (1999), nnn aHanorudaHbIM METOAOM.

[0201]

Meron nonyuenus J

B coemunenun ¢opmynsl (f2), coenunenne Gopmyinbl (J1) mMoxer ObITH MOMYYEHO,

Harpumep, CICAYHIUM METOAOM:!

Sy
RN NI
1S4 N Cragns 1 0 \N == Cragus 2
—— * —"
P5 H P5

——

(in (i)
P1{ ’ “H Q Pi ‘ ’R\H Q P1 ( ,p H G
o R = Cramusa 3 o *\“‘ * Cragus 4 0, .
p5 H P H H H
(i3) (i4} (J1}

rie p u Q omnpeneneHbl B NyHKTE 1; p! ompenesieHa B METONE MOJy4deHHus A; p’
npencTaBisier coOOW 3aIlUTHYIO Tpynmy JUisi KapOOHOBOW KHCJIOTBI, TI7Ie P BKJIFOYAET,
HarpuMep, 3alIUTHbIE TPYMIbl Ayl KapOOHOBOW KHCJIOTHI, ONMUCcaHHble B MoHorpadguu T. W.
Greene, and P. G. M. Wuts, "Protective Groups in Organic Synthesis", John Wiley & Sons, Inc.,
(1999), u npyrue momoOHBIE TPYIIBL, W CTEPEOXHMHS Yriepoaa, MOMEUEHHOrO C MOMOLIBIO
CHUMBOJIA *, HE U3MEHSIETCS B IPOLIECCE PEaKIIHIA.

[0202]

Coenunenue (j1) MokeT ObITh MOJYYEHO U3BECTHBIM METOMIOM, OMUCAHHBIM B MATEHTHOM
nokymente JP-A-2007-510619, nyonukaumsx J. Chem. Soc., Chem. Commun., 1599-1601
(1988), Tetrahedron Letters, 43: 5957-5960 (2002), Tetrahedron Asymmetry, 2: 1263-1282
(1991), Tetrahedron Asymmetry, 27: 1062-1068 (2016), R. C. Larock, "Comprehensive Organic
Transformation 2™ Edition", John Wiley & Sons, Inc., (1989) min aHaIOTHYHBIM METOIIOM, WU
MOJKET OBITh MPHUOOPETEHO y (PUPMBI-TIOCTABIIHKA.

[0203]

(Cragus 1)

Coenunenne (j2) mMoxkeT ObITh MONy4eHO M3 coenuHeHHs (jl) M3BECTHBIM METOIOM,
onucaHHbIM B nyOnmkanusax Tetrahedron Letters, 27: 2567-2570 (1986), Synthesis, 12: 1930-
1935 (2011), Bioorganic & Medicinal Chemistry Letters, 23: 4493-4500 (2013), European
Journal of Organic Chemistry, 10: 2485-2490 (1999), nnu aHaTOTUYHBIM METOZIOM.

[0204]
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(Cramus 2)

Coenunenve (j3) MokeT ObITh MOJMY4YEHO M3 cOoenuHEHUs (j2) M3BECTHBIM METOIOM,
ornucaHHbIM B mnyOmukammsax Synthetic Communications, 28: 1743-1753 (1998), Chemistry
Letters, 6: 875-878 (1983), Journal of Organic Chemistry, 28: 6-16 (1963), nnu aHaIOrHYHBIM
METO/IOM.

[0205]

(Cramus 3)

Coenunenue (j4) mMoxxkeT ObITh MOJMY4YeHO M3 coenuHeHHs (j3) WU3BECTHBIM METOIOM,
onucaHHbIM B myOnukanusx Tetrahedron Letters, 23: 477-480 (1982), Synlett, 443-444 (1995),
Synlett, 96-98 (1999), Tetrahedron, 56: 2779-2788 (2000), niu aHAIOTUYHBIM METOIOM.

[0206]

(Cramus 4)

Coenunerne (J1) MOxeT GbITh TOJNYYEHO MyTEM YAAJIeHHs 3alMTHON rpymmsl P u3
coennHenus (j4). JlanHas cTamusi MOXKeT OBITh MpPOBENEHA, HAMPHUMEpP, W3BECTHBIM METO/IOM,
ornucaHHbM B MoHorpaduu T. W. Greene, and P. G. M. Wauts, "Protective Groups in Organic
Synthesis", John Wiley & Sons, Inc., (1999), nnn aHanoruyHeIM METOZIOM.

[0207]

Meton nonyuenus K

B coemunennn ¢opmynsl (f2), coenunenune ¢opmynsl (K1) moxker ObITh monydeHo,

Harpumep, CICAYHIUM METOAOM:
Q

e

R! (NpH R (Np R! (Npw 7
Q :N' Cragus 1 ) 1 Cragnsa 2 0, WPz
I = —_— 2
P> H po H

i) @3 (K1)

rne p u Q omnpeneneHbl B NyHKTE 1; p! ompeneseHa B METONE TMOJy4deHHus: A; p’
orpeseNieHa B METOE MOJy4deHHs J; U CTepeoXUMHs YIJepoAa, MOMEUYEHHOTO C IOMOILBIO
CHUMBOJIA *, HE U3MEHSIETCS B IIPOLIECCEe PEaKIHil.

[0208]

Coenunenue (k1) mpou3BOAUTCS POMBIIIIIEHHOCTBIO.

[0209]

(Cragus 1)

Coenunenne (j3) moxer ObITh momydeHo u3 coeamHeHus (j1) m coenmnenws (k1)
U3BECTHBIM METOJIOM, ONHMCaHHBIM B myOnukanusx Journal of the American Chemical Society,
126: 14206-14216 (2004), Synthetic Communications, 20: 839-847 (1990), Synthesis, 23: 3821-
3826 (2011), Advanced Synthesis & Catalysis, 352: 153-162 (2010), unu aHaJIOTrHYHBIM
METOJIOM.

[0210]

(Crapus 2)
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Coenunerne (K1) MoXer GbITh MONYYEHO NyTeM yAaleHHs 3alUTHOM rpymmel P° u3
coennnenus (j3). JlaHHas cTamusi MOXKeT OBITh MpPOBENEHA, HAlPHUMEpP, W3BECTHBIM METO/IOM,
onucanHbM B MoHorpaduu T. W. Greene, and P. G. M. Wauts, "Protective Groups in Organic
Synthesis", John Wiley & Sons, Inc., (1999), nnn aHanoruyHeIM METOIOM.

[0211]

Merton noayyenus L

B coenunennu ¢opmynsl (f2), coenunenue ¢opmynbl (L1) MoxeT ObITh MOMyYEHO,
HarpuMep, CIEAYIOIIAM METOIOM:

LG? .

—~—

pﬂ o.M (1) R (New & R (Npw F

o) y Craaus 1 c, N- M cramus 2 0, N-| M
— ——

ps H pS H H H

) 02) L1

rre p, M u Q onpeneneHsl B myHKTeE 1; LG NPEACTaBIsieT COOOH YXOAALIYIO TPy, p!
OmnpeaesieHa B METOAE MOTyUYEHHUs A; p’ ompezAesieHa B METOAE NOy4YeHus J, rae LG" Bxirouaer,
HAalpUMep, aTOM TaJIor€Ha, METaHCYJIb(POHUIOKCH, M-TONYOJCYIb(QOHMIOKCH, TPUPTOP-
MeTaHCYIb(POHUIOKCH, peHoKcH, TpudTopdeHokcH, terpadropperHokcn, neHradhTopPeHOKCH,
HUTPO(EHOKCH, M Ipyrue MOAOOHbIE TPYIIIBL, U CTEPEOXUMHUS YIJIEpOna, TOMEYEHHOIo C
TIOMOIIBIO CHMBOJIA *, HE U3MEHSIETCS B POLIECCE PEAKIIH.

[0212]

Coenunenue (11) mponu3BOANTCS MPOMBIIIIEHHOCTBIO.

[0213]

(Crapus 1)

Coenunenue (12) moxer ObiTe monyueHo u3 coemamHeHus (jl1) u coemmnenus (11)
U3BECTHBIM METONIOM, OMHCaHHbIM B myOsukanusx Journal of the American Chemical Society,
132: 1236-1237 (2010), Journal of Medicinal Chemistry, 49: 4409-4424 (2006), Advanced
Synthesis & Catalysis, 357: 2803-2808 (2015), Tetrahedron Letters, 47(19): 3233-3237 (2006),
Angewandte Chemie, International Edition, 44(34): 5516-5519 (2005), unu aHAJIOTHYHBIM
METO/IOM.

[0214]

(Cragus 2)

Coenunerne (L1) MOXeT GbITh MONYYEHO MyTeM YIANEHHs 3alIUTHOH rpymmbel P’ us
coennaenus (12). JlanHas ctaausi MOXKET OBITh NPOBENEHA, HAIPUMEP, M3BECTHBIM METOMOM,
onucaHHbM B MoHorpaduu T. W. Greene, and P. G. M. Wats, "Protective Groups in Organic
Synthesis", John Wiley & Sons, Inc., (1999), nnn aHanoruyHeIM METOZIOM.

[0215]

Meron noayuenus M

Coenunenne mo HactosueMmy uzoOpereHnto (opmyisl (1) Moxker OBITH MOJY4YEHO,

Harpumep, CICAYIUM METOAOM:
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RGC
RBB RGD
RGA Z
5B ( )p
b HN- R’
" Vet + HN%N—X :j R®
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R4
(a1) (m1)
RBC
REB RGD
RGA Z
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W sl
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A e
20 un
(]
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rze a, b, ¢, d, p, R\, R%, R’, R, R™*, R™ R* R® R, R°°, U, X, Y u Z onpenencssi B
MyHKTE 1; LG' ompeneseHa B METOAE MOIYYeHUst A; U CTEPEOXUMHUS YIJIEPOAA, TIOMEUYEHHOIO ¢
TIOMOIIBIO CUMBOJIA *, HE U3MEHSETCS B POLIECCE PEaKLH.

[0216]

Coenunenue (1) moxker ObITh mojyueHO M3 coenuHeHus (al) m coepmuenus (ml)
KOTOpOE TMOJIy4aroT CJIEAYIOIIMM H3BECTHBIM METOIOM, ONMCAaHHBIM Ha CcTaguu 1 Meroxa
HOJy4YeHUs] A, WIIN aHAJIOTHYHBIM METOIOM.

Ucnonb3yemoe coenuHenue (ml) MoxkeT OBITh TOJYYEHO CJEOYIOIIUM METOIOM
nony4yenus: N (B Bune coequnenus (N1)) unu cnenyromum Mmeronom nonydenus: O (coequHeHne
(O1).

[0217]

Meron nonyuenus N

B coenunenun ¢opmynsl (ml), coenunerne ¢opmynel (N1) MoxkeT OBITH MOTYYEHO,

Harpumep, CICAYRIIUM METOAOM:



(f2)
p( )p { )p
b © \N R Cranus 2 a b O HMN-| R
2 Ez ctd g Ez
=4 =4
(n2) R IN1) R

rae a, b, c, d, p, Rl, RZ, R? u R onpeneseHbl B MyHKTE 1; LG® OmpenaesieHa B METOJe
nonyuenns F; P! onpenesnera B MeToze monyueHnst A; i CTEPEOXUMES YIIEPO/a, OMEYEHHOTO
C TIOMOIIBIO CUMBOJIA *, HE U3MEHSIETCS B IPOLIECCE PEAKIIMH.

[0218]

Coenunenne (nl) mpOU3BOANTCS POMBIIIIIEHHOCTBIO.

[0219]

(Cragus 1)

Coenunenne (n2) moker ObITh modydeHO U3 coenuHeHus (nl) u coenunenus (f2)
METO/IOM, OTNIMCAHHBIM Ha CTaguu | MeTona nonydeHus F, i aHaIOrn4HbIM METOIOM.

[0220]

(Crapus 2)

Coenunerne (N1) MOXeT GbITh MONYYEHO NMyTeM yAaleHHs 3amuTHOH rpymmel P! u3
coenuHenus: (n2). JlaHHas cramusi MOKeT OBITH NPOBEIEHA, HANPHMEpP, M3BECTHBIM METONIOM,
onucaHHbM B MoHOorpaduu T. W. Greene, and P. G. M. Wuts, "Protective Groups in Organic
Synthesis", John Wiley & Sons, Inc., (1999), niu aHamoruyHbIM METOIOM.

[0221]

Merton monyuenus O

B coenunenun ¢opmynsl (ml), coenunenne ¢opmynel (O1) MoxkeT OBITH MOMYYEHO,

Harpumep, CICAYRIIUM METOAOM:!



a Cragus 1
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C
(n1)
a a
P'-N : 4=
C é C d é ;z
R R?

(o1) {O1)

rae a, b, ¢, d, p, Rl, RZ, R® u R? ONpeAesieHbl B MyHKTE 1; p! OompenaesieHa B METOAE
NOJIY4EHHUST A; M CTEPEOXUMHUS YIIIEPO/A, TOMEYEHHOTO ¢ MOMOIIBIO CUMBOJIA *, HE U3MEHSETCS
B [IPOLIECCE PEAKLIMIA.

[0222]

(Cragus 1)

Coenunenne (ol) moxer ObITh mony4deHo u3 coenuHenus (nl) m coemmneHus (gl)
M3BECTHBIM METOJIOM, ONHCAaHHBIM Ha craguu 1 Mmeroma momydeHust G, WM aHAJIOTHYHBIM
METO/IOM.

[0223]

(Cranus 2)

Coenunerne (O1) MOXer GbITh MONYYEHO NyTeM yAaleHHs 3amuTHON rpymmel P! u3
coenuHenus (0l). JlaHHas cramusi MOKeT OBITH NMPOBEIEHA, HANPHUMEpP, HM3BECTHBIM METONIOM,
onucaHHbM B MoHorpaduu T. W. Greene, and P. G. M. Wuts, "Protective Groups in Organic
Synthesis", John Wiley & Sons, Inc., (1999), niu aHanOrmuyHbIM METOZIOM.

[0224]

B mpencraBieHHBIX BBINIE METONAX IMOJNYYEHHs, HMCXOOHbIE MaTepUasbl WU
NPOMEKYTOYHBIE COCTUHEHHsI, KOTOPbIE HE OMHCAHBI JJIsl METOMOB TOJYYEHHUS, MOTYT OBITh
npuoOpeTeHs! y (PUPM-TIOCTABIIUKOB, WJIK MOTYT OBITh MOJyY€Hbl M3 MPUOOPETEHHBIX Y (PrpM-
MOCTABIIHUKOB MPOAYKTOB, C IMOMOINBI0 METOMa, XOPOIIO W3BECTHOTO CHENHAINCTaM B JaHHOM
obnacru.

[0225]

B kaxnmoil onucaHHON BbIIE peEAKUUH, B ClIy4ae HEOOXOOMMOCTH MOTYT OBITh
UCTIOJIb30BAHBI 3aLIUTHBIE TPYIIITEL, €CJIH IO MOBOAY HCIIOJIb30BAHUS 3AIMUTHBIX PYII MPSMO HE
3asBiieHo. Hampumep, xorma ogna mimm Oonee (PyHKIMOHAJIBHBIX TPYIMI, HE YYacCTBYIOIIHUX B
peaknmsX, MPEeBPAIIaeTCs B HEXKeNaTeNbHble (POPMBI IO BO3AEHCTBHEM YCIOBUI MPOBENECHUS
peakIuii, MJIN KOTAa ONMMCAHHBIHN BBIIIE METO HE MOXKET ObITh OCYIIECTBJIEH AOJDKHBIM 00pa3om
0e3 3alMTHBIX TPYII, AN 3alIUTHl TPYII, HE YYacTBYIOIIMX B pPEaKIMsAX, B Cilydae

HeO6XOI[I/IMOCTI/I MOTyT OBITb HCITOJIb30BAHBI 3allUTHBIC T'PYIIbl, © OHHU MOTYT OBITD YAaJICHbI
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NIOCJIE 3aBEPLICHUS] PEaKIUH MK TTOCIe TOro, Kak Obljla MpOBeeHa Iiesiasi MOCIeI0BaTeIbHOCTD
peakumii, ¢ mosy4eHneM TpedyeMoro CoeTuHEeHHUsI.

B kadecTBe TakMX 3aLIUTHBIX IPYII, MOTYT ObITh HCIIOJNIb30BAHBI, HANPUMEp, IPYIIIHI
onucanHblie B MoHorpagpuu T. W. Greene, and P. G. M. Wuts, "Protective Groups in Organic
Synthesis", John Wiley & Sons, Inc., (1999), u npyrue nogo6ssie rpynmnsl. [IpuMeps! 3aIUTHBIX
TPYIII [JI aMUHOTPYIIBI BKIIIOYAIOT, HAIPUMeEp, OSH3MIIOKCUKapOOHIII, TPeTOyTOKCHKapOOHWII,
aueT, O€H3MI, U Apyrue noxoOHble rpynmnbl. [IpuMepsl 3alMTHBIX TPYIIT A THAPOKCHUIIBHON
TPYIIBl BKJIIOYAIOT, HANPUMEP, TPUANKWICHIWI, TAaKOH KaK TPUMETWICHIMI U TPETOyTHII-
TUMETHIICHJIIHI, alleTuI, OSH3WI, U APYTUe MOAOOHBIE TPYIIIIbI.

BBenenne u ypaneHue 3alUTHBIX TPYII MOXKET OBITH NMPOBEAEHO METONOM, IIHUPOKO
UCTIONB3YEMBIM B OPraHUYECKOM CHHTe3e (Hampumep, CMOTpuTe MoHorpaduro "Protective
Groups in Organic Synthesis" ymOMsiHyTYO BBILI€), M aHAJTOTUYHBIM METOJIOM.

[0226]

B Hacrosimem nu300peTeHnH, 3alUTHBIC TPYIIIbL, KOHASHCUPYIOLIHE CPEACTBA U JPYTrHe
noAOOHBIE peareHTbl MOTYT OBITh Ha3BaHbl B COKpAIIEHHOW (opMe B COOTBETCTBUH C
HomeHkJarypoir IUPAC-IUB (Komurera mno OHOXMMHYECKOW HOMEHKJIATYpe), YacTo
UCTIONB3YEMOH B OINMMCAHMM HAcTosAero m3odperenus. Crenyer MMeTh B BUAY, UYTO HAa3BaHHS
COEAMHEHUH, WCIONb3yeMble B HACTOALIEM H300peTeHnH, HeOOsS3aTeNbHO MPUBEICHBI B
cooTtBeTcTBUM ¢ HOMeHkaTypoii IUPAC.

[0227]

IIpomexxyTouHble coenuHeHHsT U TpeOyemble COEOMHEHHUS, KOTOpble OITMCAHbI B
NPUBEACHHBIX BBIIIE METOAAX IOJYyYEHHUS, MOTYT OBITh INpEBpalleHbl B IPYTrUe COCAMHEHUS,
KOTOpbIE TOANAAAT NOA JeHCTBHE HACTOSINEro M300peTeHHs, MyTeM HeoOs3aTeNbHOrO
npeBpaleHus UX (YHKIMOHAJIBHBIX TPYII B IPyTrUe TPYMIbl (HAIPUMEp, MPEeBPALleHUs] aMUHO,
T'MAPOKCH, KapOOHMIIA, aTOMa rajioreHa W APYIHX MOAOOHBIX TPYINI, NPH OCYIIECTBJICHHU
3aLUTHI WM CHSTUU 3aLIUTHI, B CIy4ae HEOOXOMUMOCTH, B Apyrue (yHKIHOHAIbHbIE TPYIIIbI).
[IpeBpamienne (GyHKUUOHAJIBHBIX TPYMI MOXKET ObITh MPOBEACHO MIMPOKO HCIONIb3YEMbBIM
obmuM Metonom (cmotpure, Hanpumep, MoHorpaduro R.C.Larock, "Comprehensive Organic
Transformations”, John Wiley & Sons Inc. (1999)).

[0228]

OmnwucaHHBIE BbIIIE TPOMEKYTOUHBIE COEAMHEHHUS U TpeOyeMble COSAMHEHUSI MOTYT OBITh
BbIJI€JIEHbl Y OUULIEHbl METOAOM OYHCTKH, LIMPOKO HCIOJNb3YEMbIM B OPraHHMYECKOM CHHTE3€
(Hampumep, HeWTpanu3anued, (UIBTPOBAHWEM, OSKCTPAKLUEH, TNPOMBIBKOH, CYIIKOM,
oOorameHneM, MepeKpUcTAUIM3alueH, Pa3JIMYHbBIMA BUIAAMH XpoMaTorpaguu, ¥ IPYyTrUMH
nonoOHeIMU MeToamu). Kpome Toro, mpoMeKyTOUHbIE COETUHEHNSI MOTYT ObITh HCTIOJIb30BAHBI
B CJIEAVIOIIEH peakuu Oe3 JONOJHUTENbHOW OUUCTKHL.

[0229]

"@apMaleBTUYECKU TpHUEeMIIeMasi COJIb" BKJIIOYAET COJNIM MPUCOEAUHEHUS KHUCJOTBI U
COJIM TNpUCOequHeHHs1 ocHoBaHusA. Hampumep, coib NMpUCOEAUHEHMs] KUCIOTHI BKJIIOYAET COJH

HEOPTaHUYEeCKUX KHUCJIOT, TakKue Kak TUAPOXJOpuA, Tumapodpomun, cynbdar, rugpoiionun,
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HUTpaT, U (ocdar, UM COMM OPraHUYECKHX KHCJIOT, TaKHe KaK LUTpPaT, OKcanmar, ¢ranar,
dymapar, manear, CyKIIMHAT, MajaT, alerar, GopMuar, mponHoHaT, OeH30atT, TpudTopamerar,
MmetaHcynb(oHat, OeH3oncynbdoHat, mn-tonyoscyiabponar u kambopcyiabponar. Comnm
NPUCOEINHEHNS] OCHOBAHHS BKJIKOYAET COJIM HEOPTaHWYECKUX OCHOBAHMMH, TaKkHWe KaK COJH
HATPUs,, COJNIM KaJiUsi, COJIM KaJIbLIMsl, COJIM MAarHus, COJM Oapus U CONU AJTIOMUHUS, U COJH
OPTaHUYECKUX OCHOBAHHUH, TaKMe KaK TPUMETUJIAMHH, TPUITHIAMHH, TUPUAMH, MTUKOJUH, 2,0-
JTyTUJIUH, STaHOJIAMUH, IVSTAHOIAMUH, TPUATAHOJAMUH, TPOMETAMUH| TPHUC-
(TMAPOKCHMETHI)METHUIIAMUH |, TPETOYTHUIIAMUH, LIUKJIOTeKCHJIAMHH, TUIMKJIOTeKCUIaMUuH U N,
N-mubensumaTunamud.  "®@apmarieBTHUecKH TpueMjieMas CoJib" TakiKe BKJIIOYAeT COJH
AMHHOKHUCJIOT C OCHOBHBIMHM WJIM KHCJIOTHBIMH CBONCTBAMHM, TAKUMH KaK apTUHUH, JU3UH,
OPHHUTHH, acrapTaT U TJyTamar.

[0230]

[Tonxomsimue COMM WCXOAHBIX MAaTEPUANIOB M IMPOMEXKYTOYHBIX COCAMHEHUH W
NpUeMJIEMbIE COJM  JIGKAPCTBEHHBIX  BEINECTB MPEACTABISIOT COOOH  oOImenpuHsThIe
HeTOKcH4Hble conu. [loaxonsimas conb BKIKOYAET, HAPUMEDP, COJIM MPUCOCAUHEHUSI KUCIIOTBHI,
TaKMe Kak COJM OPraHMYeCKOW KHCIIOTBHI (B TOM 4YHCIIE arerar, Tpudropainerar, Mmalear,
dbymapar, uwurTpar, TapTpar, wmeraHcyinb(onar, Oensoncynbdonar, dopmuar u n-
TONYOJICYIB(OHAT) W CONM HEOPraHWYeCKOW KHCJIOTHI (B TOM 4YHCIE THAPOXJIOPHUZ,
runpoOpomua, rugporonun, cynbdar, HUTpaT U ¢ocdar), Coam ¢ aMHHOKHCIOTaMH (B TOM
qyclie C AapPrUHUHOM, aclapardiHOBOM KHUCIOTOM M TIJIyTAMUHOBOH KHCIIOTOH), CONU C
IIEJIOYHBIME MeTaJUlaMU (B TOM YHCJIE€ COJIM HATPUs U COJM Kajus), COJMH C IIEJOYHO-
3eMeJIbHBIMH MEeTaJUTaMHU (B TOM YHCJIE COJIM KaJbLUs U COJNU MarHusi), COJNU aJFOMUHUS, COJU
OpPraHUYECKUX OCHOBaHHUs (B TOM YHCIIE COJM TPUMETUJIAMUHA, COJNM TPUITUIAMUHA, COJIU
NMUPUIMHA, MUKOJUHATHI, COJU TUIHMKIOreKcuiaaMuHa u coju N, N'-1uOeH3nIdTuIeHInaMiHa),
U JpyrHe COJH, KOTOpble MOXET HeoOs3aTelIbHO BbIOpaTh JHOOOH CHELHaIuCT B HaHHOH
obsactu.

[0231]

B Hacrosiimem m3zobperenun, "atom BoAopoAa" BKIFOYAET 'H u *H (D), u coenunenue
dbopmybl (1) BKIIFOUAIOT B cebsi TeWTEpUPOBAHHBIE COSTUHEHUS, B KOTOPBIX JIF00O0H oquH Oosee
'H B coenunenne hopmyunsi (1) 3amenenst va “H (D).

[0232]

Hacrosimee wu3o0pereHne oxBaTeiBaeT coeauHeHust ¢opmynel (1) wmmm  ux
dapmaneBTryeckn npuemsiemble coin. CoenuHEHHWE IO HACTOALIEMY H300PETEHHIO MOTYT
CylIecTBOBaTh B (popMe ruapaTa W/WIM COJNbBATa PAa3IMYHBIX PACTBOPHUTENEH, B TOM YHCIE
3TaHoNaTa, ¥ 3TH (POPMBI TMApaTa W/WINA CONbBATa BKIIOYEHbI B COCAMHEHHE MO HACTOSLIEMY
N300pETEHHIO.

[0233]

CoenuHeHne 1O HACTOSIIEMY H300PETEHHIO OXBAThIBAET ONTHYECKHE H30MEpHI,
OCHOBAHHbIE Ha ONTHYECKH AKTUBHOM LIEHTPE, aTPOIOM30MEPhl, OCHOBAHHBIE HA OCEBOI WIIH

MJIOCKOCTHOW XMPAJbHOCTH, BBI3BAHHOM OrPaHUYEHUEM BHYTPUMOJEKYJISIPHOIO BpaLICHUs, U
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BCE€ APYTH€ M30Mephl, KOTOPbIE MOTYT CYLIECTBOBATb B BHIIE CTEPEOHM30OMEPOB, TAYyTOMEPOB H
reOMETPHUYECKIX H30MEPOB, H KPUCTAIUTNYECKHE (POPMBI B PA3JTMUHBIX COCTOSIHUAX, U UX CMECH.

[0234]

B wacTtHOCTH, KaXXIbIi ONTHYECKUN H30MEP U aTPOIOM30MEP MOXKET ObITh MOJY4YeH B
BUJIE palleMaTra, UM B BHUJE ONTHYECKH AKTUBHOI'O BEIIECTBA, KOTJA HUCIOJB3YIOT ONTHYECKU
AKTHBHBIA MUCXOAHBIM MaTepuas WIN MPOMEKYTOYHOE coennHeHue. B ciaydae HeoOXomumocTy,
palieMaTbl COOTBETCTBYIOLIUX HCXOAHBIX MAaTEpUAJIOB, NPOMEXYTOUHBIX COEAUHEHUN WIN
KOHEYHBIX MPOAYKTOB MOTYT OBITh Takke (U3MYECKH WJIM XHMHYECKU pas3[aeeHbl Ha
ONTHUYECKHE YHAHTHOMEPbI M3BECTHBIM METONOM BBIICJIEHHs, TAKUM KaK METOJA C ONTUYECKU
AKTUBHON KOJIOHKOH M MeTOZ (PpaKkLMOHHOW KPUCTAUTU3ALMH, HA COOTBETCTBYIOINEH CTAIUH B
OMUCAHHBIX BBIIIE METOAAX MOJYYEHUS. DTU METOAbl Pa3leJCHUsS SHAHTUOMEPOB BKIIFOYAOT
INAaCTEPEOM30MEPHBI METON, B KOTOPOM, HampuMep, paleMaT NOABEPraloT pPEeakuu C
ONTHUYECKH AKTUBHBIM PEAreHTOM JUJIsl ONTHYECKOTO pa3[eNeHUs] C TOJy4YeHHEM 2 THUIIOB
INaCTEPEON30MEPOB, KOTOPBIE pPAa3AEISIFOT METOAOM (PPAKUMOHHOM KPHUCTAJUTM3ALUH WA
AHAJIOTUYHBIM METOZIOM Ha OCHOBE PA3JINYHBIX (PU3NIECKUX CBOMHCTB.

[0235]

Ecnu coennHenne mo HacTosmeMy H300pETeHHIO0 AOJDKHO ObITh MOJY4eHO B (OopMe ero
bapManeBTHIECKH TPUEMJIEMOH COJIH, TO Koraa coeanHeHue Gopmyier (1) momygarot B Gpopme
(apMalleBTHYECKH TIPUEMJIEMOH COJIM, OHO MOXeT OBITb OYHINEHO 03 TPOBEASHUs
JOTIONIHUTENBHON peaknuy, U KOrja ero Iojy4aroT B cBOOOAHOI (opMe, OHO MOKET OBITh
PacTBOPEHO WJIM CYCIIEHAUPOBAHO B COOTBETCTBYIOIEM OPraHUYECKOM PACTBOPHUTENE, U K HEMY
MOKeT ObITh A00aBIEHO KUCJIOTa WJIM OCHOBAaHUE Ui OOpa3OBaHMs CONU OOIIEHU3BECTHBIM
METO/IOM.

[0236]

B HacrosimmeM n300peTeHNH, "IeKapCTBEHHOE CPENCTBO, UCIONb3yeMoe B KOMOMHAIMUN"
NpeACTaBysieT COOOM MPOTHUBOOIMYXOJIEBbIH JIEKAPCTBEHHBIN MpenapaT, KOTOPbIi MOXKET ObITh
UCTIOJIb30BAaH B KOMOHMHAIIMK C COEIUHEHHEM IO HACTOSLIEMY H300pPETEHUIO MJIM MOXKET OBbITh
O0BEUHEH C COENMHEHHEM 110 HACTOSIIEMY HU300peTeHHIO B (papMaleBTHUECKON KOMIO3HLIUH.
"JlekapCTBEHHOE CPEOCTBO JUIA HCIIOJNb30BAHMS B KOMOWHAIMU" BKJIIOYAET, HAIMPHMED,
NPOTHBOOIYXOJIEBOE  ANKWJMPYIOIIEEe  CPENCTBO, MPOTHBOOIYXOJEBBIH  aHTUMETaOOIHT,
NPOTHBOOIYXOJIEBbIH  AHTUOMOTHK,  NPOTHUBOOIMYXOJEBBI  JIEKAPCTBEHHBIH  mpenapar
PACTUTENBPHOTO MPOUCXOXACHUS, TMPOTUBOOMYXOJIEBOE KOMILIEKCHOE COENWHEHHE IUIATHUHBI,
NPOTHBOOIYXOJIEBOE  NPOM3BOAHOE  KAMIITOTELMHA,  MPOTHUBOOIYXOJEBOE  WHTHOUTOD
TUPO3WHKHHA3BI, TPOTHBOOIYXO0JIEBOE HHIMOUTOP CEPHH/TPEOHNH KHHA3BI, IPOTUBOOITYXOJIEBOE
uHruourop Qochomunuma KuUHA3bBL, MPOTUBOOIYXOJIEBOE MOHOKJIOHAJIBHOE AHTHTEJO,
uHTepdepon, Momudukarop OUONOrHUECKOTO OTKJIMKA, TOPMOHAJIBHBINA TpernapaTr, HHrHOUTOp
KOHTPOJIBHBIX TOYEK HMMMYHHOIO OTBETA, HMHTHOUTOP ACCOLMUPOBAHHON C 3MUTCHETHUKON
MOJIEKYJIbl, ~ MHTHOMTOP  TOCTTPAHCISLMOHHOH  Moaudukanmu  Oemka W JApyrue
IPOTHBOOIYXOJIEBbIE JIEKAPCTBEHHBIE mNpenaparbl. IIpumepbl "nekapcTBEHHOrO CpencTBa I

UCTIOJIb30BAHUSI B KOMOMHALIMU" BKJIFOYAIOT, HAPUMED, a3allUTUIUH, BOPUHOCTAT, NEIUTA0UH,
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POMUZCTICUH, HWAAPYOMIMH, JAayHOPYOWIWH, JOKCOpPyOMIMH, »JHOUMTAOWH, nuTapabuH,
MHUTOKCAHTPOH, THOTyaHuH, Jtomo3un, udochamua, uukimodochamun, naxapOazuH,
TEMO30JIOMHUJl, HUMYCTHH, OycyibdaH, npokapOasuH, MmendanaH, PaHUMYCTHH, IOJHOCTBIO
TPAHC-PETUHOEBYIO KUCJIOTY, TaMHOApOTeH, LMCIUIATHH, KapOOIUIaTUH, OKCAJIUIJIATHH,
UPUHOTEKaH, 0JIeOMUIIMH, MUTOMHLIMH C, METOTpEKCaT, MaKJIUTAKCEI, TOLETAKCeN, TeMIUTa0uH,
tamokcudeH, Ttuoremny, Tteradyp, Gropyparen, 3BEPONUMYC, TEMCHPOIUMYC, reGuTuHuo,
SpJOTUHUO, WMATHHUO, KpPU3OTMHUO, ocuMepTHHUO, adaruHuO, na3atuHud, OOCYTHHHO,
BaHIETAHUO, CYHUTHHHO, aKCUTUHUO, Ma30naHu0d, JIEHBATHHHUO, JamaTWHUO, HHUJIOTHHUO,
UOpyTHHHO, LEPUTHHUO, aNeKTUHHO, TOGAUUTHHUO, OAPULIUTUHHUO, PYKCOTUTHHHUO, onanapuo,
copadpennd, Bemypadenud, mabpadenud, TpamernnuO, mnagdoUKINO, OopTe3oMuO,
kappuwsomud, putykcumad, nerykcumad, Tpactysymad, OeBaumzymad, MaHUTYMyMao,
HUBOJNYMaO, are3onuzymad, Moramynuzymad, anemty3ymad, odarymymad, unuaumymad,
pamyuupymabd, OpeHTykcumMad BEOTHH, TeMTy3yMalda O30TaMHIINH, WHOTYy3ymMada O30TraMUIINH,
U Ipyrue nogoOHble JIeKapCTBEHHbBIE CPEICTBA.

[0237]

Crioco® BBeneHHsI COENUHEHHs IO HACTOSILIEMY H300pPETEHUI0 MOJKET IPENCTaBISAThH
co0oli mepopasibHOE, MapEHTEPAIbHOE, HHTPAPEKTAIBHOE WIH O(TaIbMOJOTHYECKOE BBEACHUE,
U CyTOYHAs 1032 3aBHCHT OT THUIA COENUHEHMH, CIIOCOOOB BBENEHUS, COCTOSIHHUS 34OPOBbS H
BO3pAcCTa MALMEHTOB, U APYTrUX MOJOOHBIX mapameTpoB. Hampumep, B ciydae mepopanbHOTO
BBEICHUS, OOBIYHO MOYKET OBbITh BBEZIEHO OT OHOM 10 HECKOJIbKMX MOPLUN MPHOIU3UTENBHO OT
0,01 mo 1000 mr, 6osnee nmpeanoYTUTENBHO, MpUOIN3UTENBHO OT 0,1 10 500 Mr Ha Kr Macchl Tena
YeloBeKa WM MJEKONMUTAaoInero. B ciydae mapeHTepaJbHOrO BBENEHMs, TaKOrO Kak
BHYTPHBEHHAs] MHBEKLUS, OOBIYHO MOXKET OBITh BBEAEHO, HampuMmep, npuonusuteasHo ot 0,01
mr 10 300 mr, Oojiee MpeanoYTUTEIbHO, MPUOIM3UTENbHO OT 1 Mr 1o 100 Mr Ha KT Macchl Tena
YeJIOBEKA MM MIJIEKOIUTAIOLIETO.

[0238]

CoenuHeHHe TO HACTOSIIIEMY H300PETEHHIO MOXKET ObIThb BBEIEHO MEPOPATbHO WU
NapeHTepPaIbHO B YHUCTOM BHJE WJIM B TOAXONAIIEH JieKapCTBeHHOH ¢opme. JlekapcTBeHHas
¢opMa BKIIFOUAET, HANPUMEp, TAOJIETKY, KarcyJy, MOPOIIOK, TPaHyIly, JKUIAKOCTb, CYCIEH3HIO,
UHBEKLHUIO, IUIACTBIPb, MPUMOYKY, W ApPyrue mnogoOHble (OPMBI, HO H300pETEHHE STUMH
JeKapCTBEeHHbIMH (OpMaMH He OrpaHuuuBaercs. JlekapCTBeHHYHO (GOpMy MONYHarOT
O0IIEN3BECTHBIM METOJIOM C HCIIOJIb30BAaHUEM (hapMalleBTHYECKH MPHEMIIEMbIX 100aBOK.

[0239]

B xauectBe n00aBOK, B 3aBHUCUMOCTH OT LEJIH, MOTYT OBITh HCIOJIb30BAHBI
BCIIOMOTATEJIbHOE BEINECTBO, PAa3pPbIXJHUTENb, CBA3YIOIIEE BELIECTBO, (QIronAM3HpyrOLIee
BEIECTBO, CMAa3bIBAIOINEEe BEINECTBO, BELIECTBO JJIsI HAHECEHUS CJIOS  MOKPBITHS,
COMIOOUIN3aTOp, MOBBIMAIOIIEE PACTBOPUMOCTh BEIIECTBO, 3aryCTUTENb, AHUCIEPTHPYIOLIee
BEIECTBO, CTAOMJIN3ATOp, MOACIACTUTENb, ApPOMATHU3aTOP, M Jpyrue MNOJOOHBIE BEIIECTBA.
Hcnone3dyemass nobaBka BKJIIOYAET, HANpUMep, JIAKTO3Y, MAaHHUT, KPUCTAJUINYECKYIO

LEJUTIONIO3Y, TUAPOKCUMNPONUILEUIFOI03y C HHU3KOW CTENEHBIO 3aMELIeHUs, KyKypy3HbIH
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KpaxMaj,  YaCTUYHO  MPEKEITATUHU3UPOBAHHBIM  Kpaxmaj,  KapMelulo3y  KaJbLus,
KPOCKapMeJUIo3y HaTpHsl, THIPOKCUIPONMILEIUIION03Y, THAPOKCUIIPONIIMETUIILEIUIION03Y,
NOJIMBUHUJIOBBIM CITUPT, CTeapaT MarHus, creapuidymapaT HATpHs, MOJUITUICHIJIUKOID,
NPONWJIEHIJIUKOJb, OKCUA TUTAHA, TAJIbK U APYyrue nofoOHble 100aBKH.

I[TPUMEPEI

[0240]

Janee HacTosiiee HU300pETeHUE pas3bsACHSIETCS Oojiee MOAPOOHO €  MOMOLIBEO
pedepeHCHbIX MPUMEPOB, MPUMEPOB U HCIBITAHWH, OJHAKO OHM HE OTPAHUYHMBAIOT OOBEM
HACTOSIIIETO H300pETeHUSI.

[0241]

B mHacrosmem wu300peTeHHH, MOTYT HCHOJb30BATHCS YCJIOBHBIE COKPAIEHHbBIE
0003HaueHHs1, IPUBEICHHBIC HITKE.

THF: Terparunpodypan

TFA: TpudTopyKCcycHast KHCIIOTa

DME: N, N-gumetundopmamun

DMSO: numeTuncyabhoKCua

MeCN: aueroHUTpHI

Me: metun

Et: aTun

Ph: penun

Bn: Gensun

Boc: TperOyTokcukapOboHuI

n-: HOPMaJbHbIN-

TPET-: TPETUYHbBIN-

I-: rapa-

BINAP: 2,2'-6uc(audenundochuno)-1,1'-Ounadrun

Pd,(dba);: Tpuc(nuben3ununeHaneToH )aunasaauii(0)

Ac: auerun

dppf: 1,1'-6uc(nudenunpochuno)depporeH

Xantphos: 4,5-6uc(audennndocduno)-9,9-mumeTnIKCaHTEH

PeaktuB Jlecca-Maptuna: mnepuogunan Jlecca-Maptuna (1,1,1-tpuanerokcu-1,1-
nuruapo-1,2-6ensiionokcon-3-(1H)-on)

Pearent Ileracuca: 6uc(LIMKIONEHTAANEHIIT) IUMETHITHTAH

Pearent bpenepeka: TperOyTOKCH-OUC(IMMETHUIIAMUHO )METAH

HATU:  1-[6uc(aumerunamuno)mermieH]-1H-1,2,3-tpuazono[4,5-b|lmupuanans  3-
okcupna rexcadropdocdar

WSCI'HCI: 1-(3-nuMeTuIaMiuHOITPOITII)- 3-3 THIKaApOOIUUMIAA THAPOXJIOPHT

HOBLt: 1-rugpokcuden3zorpuazon

[0242]

Hannbie SIMP (s1epHOr0 MarHUTHOTO PE30HAHCA), UCTIOIb3yeMble A UIeHTH(DUKALUN



71

coennHeHui, peructpupoBaiu Ha SAMP-cniekrpomerpe INM-ECS400 (400 MI'n) ¢pupmsr JEOL
Ltd.

Hcnonb3yembie B IMP cUMBOJIBI ONpeAeNtOTCS CIEAYIOIUM O0pa3oM: C: CHHIJIET, I
AyIUIEeT, A7 ABOWHOM nyOJeT, T: TPUIUIET, TA: TPOWHOW AYIUIET, KB: KBAapTET, M. MYJbTHUILIET,
yII: YIIUPEHHBIH, YII.C. YIIMPEHHBIH CUHIJIET, YLI.M: YIIUPEHHbINH MYJbTHIUIET, U J. KOHCTaHTa
B3aMMOJAEHCTBHUSL.

[0243]

Ycnosus npoBenenus anajguza merogom LC/MS (5kuakocTHOM xpomarorpaduu ¢ Macc-
CIIEKTPOMETpPHEH), UCIOIB3yEMOro sl HASHTU(PUKALMK COEIUHEHUH, TpUBENEHbI HIDKE. B
HaOJIFOTa€MBIX MacC-CHEKTPOMETPHUYECKIX BEJIUYMHAX, MOHOM30TOMHAs Macca (TOYHAsl Macca,
COCTOSIIAsE TOJBKO M3 OCHOBHOTO M30TOMNa) mpeacrasiena B [M+H]*, [M-H| wwm [M+2H]*, u
TaK Jajiee, ¥ BpeMsl yIep KUBAHUS MPEICTABICHO Kak Rt (MUHYTHI).

[0244]

Ycnosus mpoeenenust ananuza merogom LC/MS:

YcnoBus ipoBeaeHUs aHaIu3a A

VCTpOHMCTBO  I€TEKTHPOBAHMS: OXHOKBAAPYMONbHBLT Macc-gerektop ACQUITY ™
(Waters Corporation)

HPLC (BBICOKO3 (hpEeKTUBHAS JKUJKOCTHAs xpomarorpadusi): cucreMa
CBEPXITPOM3BOUTENBHOMN KHAKOCTHOMN xpoMarorpapun ACQUITY ™

Kononka: Waters ACQUITY ™ UPLC BEH C18 (1.7 mxm, 2,1 MM x 30 Mm)

PactBopurens: A: 0,06% wmypaspunas kucnora/H,O, B: 0,06% wypasBbunas
kuciaora/MeCN

I'papuentHslil pesxum: ot 0,0 no 1,3 MUHYTHI TMHEHHBIN rpagueHT ot B 2% no B 96%

Pacxon: 0,8 mn/mun

Y ®: 220 um u 254 um

Temmneparypa xononku: 40°C

VYcnoBus mpoBeneHus aHanu3a B

YcrpotictBo nerextupoBanusi: LCMS-2020 (Shimadzu Corporation)

HPLC: Nexera X2

Kononka: Phenomenex Kinetex™ 1,7 mxm C18 (50 MM x 2,1 MM)

PactBopurens: A: 0,05% TFA/H,0, B: MeCN

I'panuentssiit pexxum: ot 0,0 1o 1,7 MunyT nuHeiHsli rpaauent ot B 10% no B 99%

Pacxon: 0,5 mur/mun

Y®: 220 um u 254 am

Temneparypa xononku: 40°C

[0245]

W3mepeHnss TOPOIIKOBOM PEHTr€HOBCKOH IU(pPakuUud B TpuUMepax H300peTeHHs
NPOBOAMIN TMpPU  CIEAYKOLUX ycloBusX. IlonydeHHble peHTreHorpammbl — (CIEKTPBI
PEHTreHOBCKON AN(ppaKIiK) NpeaAcTaBiIeHbl Ha purypax 1-5.

Kpucramnuyeckue ¢opMel MOryT OBITh UAGHTH(QHUUUPOBAHBI IO XapaKTE€PHBIM
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IU(PPaKLIUOHHBIM THKaM JJIsi K&KAOTO KPUCTAJUIA, MPENCTaBIEHHBIM HAa PEHTT€HOrpaMMax Ha
¢urypax 1-5.

OcHoBHBIE U(PAKLUOHHBIE NMUKU M XapakTepHble MU(PPAKIMOHHBIE IHKH, KOTOPBIE
UIeHTU(ULIUPOBAHBI U3 PEHTI€HOTpaMM Ha purypax 1-5, COOTBETCTBEHHO NPECTABIEHBI HIDKE.
IIpuBeneHHble JHamee B MpuUMepax HM300pETEHUs] BEIMYMHbI IU(PAKLHUOHHBIX ITHKOB,
BbIpAKEHHbIE B yriax audpakuuud 20 (°), BKIOYAIOT HEKOTOpble OIIMOKU HM3MEpPEeHHH,
3aBUCALLUE OT YCTPOMCTBA AETEKTUPOBAHUS UJIN YCIOBUI U3MEPEHUN U Tak fanee. B wacTtHoCTH,
OLIMOKY U3MEPEHHI MOTYT HaXOMUTCs B nuanaszoHe +0,2, mpeanovTuTebHO, B nuanasone +0,1.

[0246]

MeTton u3MepeHHst OPOLIKOBOIH PEHTTeHOBCKOM qudpakLuu:

VY CTpPOHUCTBO NETEKTHPOBAHUS: CUCTEMa Il MOPOIIKOBOW PEHTTEHOBCKOW TU(PAKIINU
Empyrean ¢upmer Spectris

Pentrenosckas Tpyoka: CuKa (amuHa BomHbL: 1,54 aHTCTpeM)

Hanpsoxenne Ha TpyOke: 45 kB

Tok TpyOku: 40 MA

Huana3on usmepenuii: ot 4° no 40° (20)

[MMupuna wara: 0,013°

Bpewms unrerpuposanus: 100 cex/mar

[0247]

Pedepencubliii npumep 1.

2-[(4-XnoprnupuMuauH-S-wmi)okcH|-S-¢prop-N,N-nu(nponan-2-wmn)-0eHzamug

F f o
o < <
— —_— E—
a) b) c)
/ /O H
" < "
W~ — \—
0 —— O N 0
d) e)
N _'> N N/=S—CI
Y VA (Y
- PedbepeHcHb 1 IpuMep 1
[0248]

a) [Tonyuenue S-drop-2-merokcu-N,N-au(mponan-2-ui)oeH3amMuna
5-@rop-2-merokcubensoitayto kucnoty (100 r) pactBopsuin B guxyopmerade (1,0 1) u
nobasnsmu aunzonpormiaaMud (251 mn) u HATU (235 1) npu 0°C. CMech nepeMernnsaiu npu

KOMHATHOW TeMIlepatype B TeueHue IHs. PeaklMOHHYI0 CMeCh TacWii 5 MOJB/JI BOAHBIM
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pPacTBOPOM XJIOPHUCTOBOJOPOAHON KHCIOTHL [lodydeHHBIH pacTBOp 3KCTPArupOBaM ABAKABI
stunaueratom. [lonydeHHblld OpraHUYECKUN CJIOW NPOMBIBAJIN COJIEBBIM PAaCcTBOPOM, CYLUIMIIN
Hax cynb(haToOM MarHus U (pUIBTPOBAIHU, U PACTBOPUTENb YAASUIN NPH NOHWKEHHOM JaBJICHUH
C MOJyueHHeM HEOUYHIIEHHOTr0 Ha3BaHHOTO coequnenus (200 r).

LC-MS; [M+H]" 254,0/Rt (MmunyT) 0,96 (ycnoBusi npoBeneHust aHanusa A)

[0249]

b) ITonyuenne 5-dprop-2-runpokcu-N,N-nu(nponan-2-un)oeHzamuna

5-®@rop-2-merokcu-N,N-nu(npornan-2-un)oensamun (70,0 r)  pacTtBopsuiui B
nuxjopmerane (400 wmut), u pgobaBnsm Tpubpomun Oopa (39,2 mi) mpu 0°C. Cwmech
nepemernuBay npu 0°C B TeueHue nHa. CMech racHiin 8 MOJIb/J BOJHBIM PacTBOPOM aMMHAKA.
[TonyueHHBIH PAaCcTBOP 3KCTPArupoBav ABaKAbI Xjopodopmom. TloaydeHHbI OpraHUYecKHi
CJIOM TIPOMBIBAJIM COJIEBBIM PACTBOPOM, CYIIMJIM HaJ CyJb(paroM MarHusi U (UIBTPOBAIU, U
pPacTBOPUTENDb YAAJSUIM MPH MOHWKEHHOM JABJICHUH C TOJyYEHHEM HAa3BaHHOTO COCIMHEHUS
(56,01).

LC-MS; [M+H]" 240,0/Rt (MunyT) 0,85 (ycnoBust npoBeneHust aHanusa A)

[0250]

¢) ITonyuenne 5-¢pTop-N,N-nu(nponas-2-wun)-2-[(MUpUMUANH-S -1 )oKCH |OeH3aMua

5-®@rop-2-rugpokcu-N,N-nu(nponan-2-un)oensamun (118,0 r) cycnernuposanu 8 DMF
(250 mi), u nobasmsmu S-OpomnupumunuH (35,9 r) u kapOonat uesus (73,5 ) npu KOMHATHON
temneparype. CMech nmepeMeInnBaii Npu KUIMTYEHUH ¢ OOPaTHBIM XOJIOAUIBHUKOM B T€UEHUE
nus. [Tocne oxnaskaeHus, peakMOHHYI0 CMECh KOHLIEHTPUPOBAJIHU NPU NMOHWKEHHOM JaBJICHHH,
M OCTaTOK TacHJIM MyTeM I00aBJIEHUS HACBIIIEHHOTO BOJHOIO pacTBOpa OMkapOOHAaTa HaTpUS.
ITonyueHHBIN PacTBOP SKCTPArHpPOBAIM ABAKABI dTHIiALleTaTOM. Ilony4deHHBIH OpraHu4eckuit
CJIOW TPOMBIBAJIM COJIEBBIM PACTBOPOM, CYINWIIM Haj CYJb(GaToM MarHus U (GpUIbTPOBAIH, U
pacTBOpUTENb YAASUIM NPU MOHMXKEHHOM jaBieHMH. (OCTAaTOK OUYMINAIM  KOJOHOYHOM

xpomaTorpadueit Ha cuukarene (TeKCaH/3TUJIALETaT) C MOJyYEeHHEM Ha3BAHHOI'O COENUHEHUS

(20,0 ).

LC-MS; [M+H]" 317,7/Rt (MmunyT) 0,86 (ycnoBus NpoBeneHus aHanu3a A)

[0251]

d) Tlonyyenme  S-prop-2-[(1-okco- 1)\,5—HI/IpI/IMI/II[I/IH—5 -un)okcu|-N,N-nu(nponan-2-
win)beHzaMuia

5-®@rop-N,N-au(nponan-2-wmn)-2-[ (TUpUMHUINH-5-1IT)OKCH |O€H3aMI T (72,1 r)

pactBopsut B auxyiopmerane (900 mut) u Ho0aBIsUTA MeTa-XJIOPTIEPOKCUOSH30MHYIO KHUCIIOTY
(112 1) mpu 0°C. Cmecph nepememnBanu npu 0°C B Tedenue 2 nHell. Peakunio octaHaBIuBaIIN
TpudyTmindochuHom (56,7 MiI) M HACBHIIEHHBIM BOAHBIM PACTBOPOM OMKapOOHATa HATPHSL
ITocne oxnakaeHWs, AUXJIOPMETAH YIAISIM IPH TOHWKEHHOM JaBJIEHUHW, WM IOJYYEHHbIA
pPacTBOp BKCTparupoBaju JBaXnabl STwianeraroM. IlosydeHHbIE OpraHU4YecKud  CJIOU
NPOMBIBAIA COJIEBBIM PAaCTBOPOM, CYLIMJIM Hax CyJabpaToM MarHuss U (QUIBTPOBAIH, H
pacTBOPUTENb YAASUIM NPU MNOHMKEHHOM aaBieHHH. (OCTAaTOK OUYMINAIM  KOJOHOYHOH

xpomatorpadueit Ha cuiukarene (xjgopodopm/mMeraHoN) ¢ TOJyYEeHHEM HA3BaHHOTO
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coennHenus (42,3 r).

LC-MS; [M+H]" 334,0/Rt (MmunyT) 0,76 (ycnoBus MpoBeaeHus aHamu3a A)

[0252]

€) ITonyuenue 2-[(4-xnopnupuUMHUANH-S5-n1)okcH|-5-pTop-N,N-gu(nponan-2-
mn)benzamuna (pedepeHcHslii npumep 1)

5-®rop-2-[(1-okco- 1A -mupumumun-3-um)okcn]-N,N-nu(nponas-2-ui)oensamun (36,0 r)
pactBopsiin B xyopodopme (300 mur) u gobasnsiin N, N-muusonponwmdTiiamul (37,6 mit) u
dbochopunxiopun (40 mn) mpu 0°C. Cmech nepememusaiu npu 0°C B Teuenue 6 yacos. [locie
OXJIKICHUS, PEaKLHOHHYI0O CMECh KOHLIEHTPHPOBAIU TPH MOHMKEHHOM IaBJICHUH U TaCHIIN
nyTeM 100aBJeHHs] HACBIIEHHOrO BOJHOrO pacTBopa OukapOoHata Harpuisi. [lojyueHHBIH
pPacTBOp BKCTparupoBaju JBaxnabl STwianeraroM. [losydeHHbIH OpraHUYecKud  CJIOH
NPOMBIBAJIM COJIEBBIM PACTBOPOM, CYLIMJIM HaA CyJib(patoM wmarHus u (QUIBTPOBAIH, H
pacTBOpUTENb YOAISIM TPU TMOHM)KEHHOM paBieHud. OCTaToK O4YHMINAIMA  KOJOHOYHOM
xpomatorpadueit Ha cuukarene (TeKCaH/3TUJIANETAT) C MOJyYeHHEM Ha3BaHHOTO COEIUHEHUS
(27,8 ).

'H-sIMP (DMSO-Dy)3: 8,77 (1H, ¢), 8,24 (1H, ¢), 7,53-7,30 (3H, m), 3,68-3,61 (1H, m),
3,54-3,48 (1H, m), 1,37 3H, n, J=6,7 I'n), 1,19 (3H, g, J=7,3 T'm), 1,08 (6H, 1, J=6,7 I'n).

LC-MS; [M+H]" 351,9/Rt (MmunyT) 1,00 (ycnoeust npoBeneHust aHanusa A)

[0253]

Pedepencublii npumep 2.

2-{[4-(2,7-Anazacnupo| 3,5 |HoHaH-2-W1) U PUMUANH-5- 1| okcH § -5-¢pTop-N,N-

I[I/I(HpOHaH-Z-I/IJ'I)6eH3aMI/II[

S @ﬁ a@ﬁ

‘LN

PebepeHcHIT npuMep 2

[0254]

a) ITonyuenue TpeTOyTHII 2-(5-{2-[mu(miponan-2-un)kapdbamoni]-4-
dropdenokcu j mupumunnH-4-mn)-2,7-quazacnupo| 3,5 |HoHaH-7-kapOokcuiarta

2-[(4-XnopnupuMHUIUH-S-un)okcH|-5-¢pTop-N,N-nu(nponan-2-un)-6enzamun - (27,0 1)
pactBopsuti B 2-mipornarojie (500 mur) m poGasisuiu N, N-nmumsonpornwmstuiaamud (40,1 mi) u
TperOyTun 2,7-nuazacnupo-[3,5|nonan-7-kapookcunara ruapoxiopun (30,3 r) mpu 0°C. Cmech
nepemMelMBaad NpPU KOMHATHOM TeMIepaTrype B TedeHue 6 4acoB. PeakLUUOHHYIO CMeChb
KOHLIIGHTPUPOBAIM TPU TOHWKEHHOM JaBJIEHUH, W OCTATOK OYHMINAIM  KOJOHOYHOM
xpomarorpaduell Ha cuiuKaresne (reKCaH/3THIIALIETAT) C MMOJyYeHHEM Ha3BaHHOTO COENUHEHMs
(33,0 ).

LC-MS; [M+H]" 542, 1/Rt (MmunyT) 1,23 (ycnoBust npoBeneHust aHanusa A)
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[0255]

b) TIlonyuenme  2-{[4-(2,7-nuazacrupo|3,5|HOHAH-2-WT)-TUPUMUIUH- S5-I |OKCH }-5-
¢rop-N,N-gu(nponan-2-un)denzamuna (pedepeHcHbIi mpumep 2)

TperOytun 2-(5-{2-[nu(nponan-2-un)kapdbamon]-4-¢prop-PpeHokcH j TUpUMHUINH-4-1T)-
2,7-nuazactmpol3,5]nonan-7-kapookcunar (44,0 r) pactBopsim B auxiopmeraHe (500 mut) u
nobasmsmn TFA (65 mn) mpu 0°C. Cmech mepemeninBajiM NP KOMHATHOW TeMmeparype B
TedeHue 12 yacoB. PeaklMOHHYIO CMeChb KOHLEHTPHPOBAIM INPU TOHWKEHHOM JaBJICHUH, U
OCTaTOK OYMIIAJIM  KOJIOHOYHOH XpomaTtorpadgueili Ha aMUHHUPOBAHHOM  CHJIMKArene
(xnopodopm/MeTaHOI) ¢ OTyYEeHHEM Ha3BaHHOTO coenuHenus (35,0 r).

'H-sIMP (DMSO-Dy) &: 8,26 (1H, ¢), 7,73 (1H, c¢), 7,24-7,19 (2H, m), 7,03-7,00 (1H, m),
3,87-3,78 (4H, m), 3,71-3,67 (1H, m), 3,54-3,51 (1H, m), 2,58-2,55 (4H, m), 1,59-1,56 (4H, m),
1,44 (3H, 1, J=6,7 I'n), 1,35 (3H, 1, J=6,7 I'm), 1,09 (3H, n, J=6,7 I'm), 1,00 (3H, g, J=6,7 I'n).

LC-MS; [M+H]" 442 3/Rt (munyT) 1,33 (ycnosust npoBeneHus aHanusa B)

[0256]

PedepencHerii npumep 3.

2-{[4-(2,6-Anazacnupo| 3,3 rentan-2-min)MUPUMHUIUH-S-HI|OKCH §-5-pTop-N,N-

nu(riponan-2-ui)0eH3aMun

Fq;ﬁ% . Fqé% m%
¢ SO

N . |\f - |\f N —Boc

PebepeHCHT NpUMep 3
[0257]
a) [Tonyuenue TpeTOyTHI 6-(5-{2-[ nu(nponan-2-un)kapdamon|-4-

dbropdhenokcu } mupumuauH-4-ui)-2,6-nuazacnupo| 3,3 rentan-2-kapOokcuiara

Haseannoe coenunenue (1,4 1) mojy4ainy METOOM, aHAJIOTUYHBIM METOAY JJISl CTaIuH
a) pedepeHCHOro mpumepa 2, MyTeM HCMIOIb30BaHUS 2-[(4-XJIOPITUPUMHUIUH-S-UJT)OKCHU |-5-
drop-N,N-nu(nponan-2-un)-6enzamuna (1,0 r) u nmonmyokcanara TperOyTtuioBoro 3dupa 2,6-
nuasacmupol 3,3 Jrenran-2-kapOoHoBoit kucioTs (1,0 r).

LC-MS; [M+H]" 514,1/Rt (MmunyT) 0,96 (ycnoBust npoBeneHust aHanusa A)

[0258]

b) Ilonmyuenue 2-{[4-(2,6-mmuazacriupo|3,3|renTaH-2-ui)-TUPUMHIUH-S-HJ|OKCH }-5-
¢dTop-N,N-nu(nponan-2-un)dersamuna (pedepeHcHbIi mpumep 3)

Hassannoe coenunrenue (1,0 T) moaydain METOIOM, aHAJIOTUYHBIM METOAY U CTaIuH
b) pedepencHoro mnpumepa 2, MyTeM HCIONb30BaHHUsS TpeTOyTHn O-(5-{2-[au(mpoman-2-
win)kapbamon|-4-propdenokcu | -mupumMunun-4-un)-2,6-nuazacrupo| 3,3 Jrentan-2-
kapOoxcunara (1,4 r).

'H-IMP (DMSO-Ds) &: 8,26 (1H, c), 7,74 (1H, c), 7,23-7,17 (2H, m), 6,99-6,96 (1H, m),
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4,25-4,23 (2H, m), 4,15-4,12 (2H, m), 3,69-3,66 (1H, m), 3,52-3,50 (SH, m), 1,43 (3H, 1, J=6,7
I'm), 1,33 (3H, r, J=6,7 T'm), 1,07 3H, g, J=6,7 I'y), 0,99 3H, x, J=6,7 I'n).

LC-MS; [M+2H]** 207,5/Rt (MunyT) 0,64 (YCIOBHS POBEEHIS aHATH3a A)

[0259]

PedepencHeiii npumep 4.

2-{[4-(2,7-Anazacnupo[4,4|HOHAH-2- W) IUPUMUANH-5-UT|oKcH } -5-prop-N,N-
au(ripornaH-2- I/I.H)GGHSaMI/II[

@% ol @%
o r&% QQ

PedepeHcHINT npuMep

[0260]

a) ITonyuenue TpeTOyTHI 7-(5-{2-[ pu(nponan-2-mn)kapoamon|-4-
dTopdenokcu j mupumunnH-4-mn)-2,7-nuazacnupol 4,4 |HonaH-2-kapOokcuiara

2-[(4-XnopnupuMuIuH-S-un)okcu]-5-¢prop-N,N-nu(nponan-2-un)-6enzamun (150 wmr)
pactBopsimu B 2-mpomnanone (10 mu) u nobasmsm tpustinamud (0,2 mu) u Tperdyrun 2,7-
nuaszacrupol4,4|Honan-2-kapookcunar (193 wmr) mpum 0°C. Cwmech mnepememuBanud Ipu
KOMHATHOW TeMIlepaType B TeueHHe O 4acoB. PeakUMOHHYI0 CMeChb KOHLEHTPUPOBAIU IPHU
NOHIDKEHHOM JIaBJICHMH, M OCTATOK OYMINAIM KOJOHOYHOW Xpomarorpadueil Ha cuiukarese
(rexcaH/>THIaLIETAT) C IOJNyYeHHEM Ha3BaHHOTO coenuHeHus (169 mr).

LC-MS; [M+H]" 542, 1/Rt (MmunyT) 1,22 (ycnoBust NpoBeneHus aHanu3a A)

[0261]

b) Tloayuenue 2-{[4-(2,7-nuazacrnupo[4,4 |HOHAH-2-WT)-TTUPUMUTUH- S5-I |OKCH }-5-
¢drop-N,N-nu(nponan-2-un)denzamuna (pedepeHCHbII npumep 4)

TperOytun 7-(5-{2-[ nu(nponan-2-un)kapdamomn|-4-hrop-PeHOKCH } TUPUMHUTUH-4-11T)-
2,7-nnazactmpo[4,4|HoHaH-2-kapOokcuiar (169 mr) pactBopsuin B puxsopmerane (10 mu) u
nobasysmn TFA (2,0 mn) mpu 0°C. Cmech mepeMernnBajId NMPU KOMHATHOW TEMIlEpaType B
TeyeHue 12 dacoB. PeakIMOHHYIO CMECh KOHLEHTPHPOBAJIU IPU TOHWKEHHOM JNaBJICHUH, U
OCTaTOK OYMIIANKM KOJIOHOYHOH xpomarorpadgueii Ha aMUHHUPOBAHHOM  CHIIMKAarese
(xnopodopm/MeTaHOI) ¢ ONydYeHUEM Ha3BaHHOTO coenuHeHus (122 mr).

LC-MS; [M+H]" 442 3/Rt (MmunyT) 1,12 (ycnosust npoBeaeHus aHausa A)

[0262]

PedepencHblil mpumep 3.

(1S,3S.,4S,5R)-2-(TperOyToKcHKapOOHII)-5-TUAPOKCU-2-a3a-0nukio[2.2.2|okTan-3-
KapOOHOBAas KUCIIOTA

PedepencHbliii mpumep 6.
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(1S,3S,4R,6S5)-2-(TperOyTokcukapOOHI)-6-TUAPOKCH-2-a3a-0uuKiIo[2.2.2|okTaH-3-

KapOOHOBAas KUCIIOTA
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PedepeHCHID1 npuMep 6
[0263]

a) [Monydenue >t (2E)-{[(1R)-1-penmmTun|umuHo fanerara

K (R)-1-pennmstunamuny (63 m) mobaemsm >trn okcoaunerar (100 mun), u cmech
nepeMeInuBaiyd NP KOMHATHOW TeMIleparype B TeueHHe 4aca M KOHLEHTPUPOBAIU IPH
NOHMKEHHOM JIaBJICHUH C TOJYYE€HHEM HEOYMIIEHHOTO Ha3BAaHHOTO coexuHeHus. [lomyueHHOe
COEMHEHHE UCIIONb30BAJIN Ha CIEAYIOIeH cTaany 0e3 OYHCTKH.

[0264]

b) Ilonyuenne stun (15,3S,4R)-2-[(1R)-1-penmnsTun]-2-a3adunukio[2.2.2]oct-5-ene-3-
kapOokcunara

K  pactBopy HeoummenHoro stun  (2E)-{[(1R)-1-penmmsTii]-umuHo }anerara,
MIOJIY4€HHOTO Ha MPEIbIAyIIel CTaAuU a), B AUXjopMerane (475 M) 1o0aBIsiii MOJIEKYJIIpHbIE
cura 4A (nopomok, 10 r), u peakLMOHHYI0 cMech oxyaxkaanu 1o -70°C. K peakunonHoit cmecu
H00aBJISIM MO KAIuUIIM TPUPTOPYKCYCHYIO KHCIOTY (32 mu1) m komruieke Tpudropun Oopa-
ISTWIOBBINA 3dup (53 M), U cMech MepeMelnBail B T€4eHue 15 MHUHYT, U JOOaBISsLTU 1O
KarsM  1,3-mmkorekcaaue (42 wun). PeakIMoOHHYIO CMeCh TOAOTPEBaM IO KOMHATHOH
TEMIEepaTypbl, W MEpeMelINBAIN B TeueHHe Ho4uH. K peakunoHHOW cmecu 100aBIsUTH
HACBHIIIEHHBIH BOAHBIN pacTBOp OmkapOOHAaTa HATPUs, U CMECh SKCTPArupOBAIN 3TUJIALIETATOM.
Opraandeckuii CIOH MPOMBIBAIN HACBILIIEHHBIM BOIHBIM PacTBOpOM OmkapOoHarta Hatpus. K
OPTaHHUYECKOMY CJIOK0 H00aBJsIM Cyib(aT HATpUs, U CMeCh CYIIWIM WU (PUIBTPOBAIIH.
PacTBopurens ypamsuii mpu  MOHMKEHHOM JaBieHWH. OCTaTOK OYHMINANId KOJIOHOYHOU
xpomatorpadueit Ha crmkarene (TeKCaH/3TUJIAETaT) C MOJyYeHHEM Ha3BaHHOTO COEIUHEHUS
(59,4 ).

LC-MS; [M+H]" 286,2/Rt (MmunyT) 0,53 (ycnoBust npoBeneHust aHanusa A)

[0265]

c) Ilomyuenume cmecu otun  (1S,35,4S,5R)-5-runpokcu-2-[(1R)-1-permmTrn]-2-
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azabuimkino[2.2.2|okran-3-kapookcmnata w3t (1S,3S,4R,6S)-6-runpokcu-2-[(1R)-1-
bennm T |-2-a3a0uukio-[2.2.2|Joktan-3-kapOoKcuiara

K pactBopy stun (1S,3S,4R)-2-[(1R)-1-pennnstun]-2-a3adbunukiol2.2.2]okr-5-eH-3-
kapOokcunata (85,5 r) B THF (500 mi) nobasnsamu no xammaM 1,0 moss/n komruiekca OopaH-
THF (300 min) mpu temmneparype ot 0 no 5°C, m cmech nepeMemMBaId NPH KOMHATHOMN
Temreparype B TedeHne HouH. K peakMOHHOH cMecHu noOaBisiid 3 MOJIB/JI BOAHBIA PacTBOP
ruapokcuna Hatpus (62 mu) u 30% BOmHBIN pacTBOp mHepokcuaa Bojgopoaa (62 mi) mpu
OXJIAKIIEHUH JIBJIOM, U CMECh MepeMeInuBaii B TeueHue 30 MunyT. JloOaBJIsivd BOXHBIN pacTBOP
THOCYJIb(aTa HATPHs, W CMECh MEpEeMEeIlNBaIM B TeueHHe uaca. K peakunOHHOH cMmecu
N00ABJISUTH STUJIALIETAT/XJIOPOPOPM, U CMECh M CMECh pa3feiisuid B IENUTENIbHONH BOPOHKE.
Opranuueckuil CIol MPOMBIBAJIU COJIEBBIM pacTBOpoM. OpraHuyecKuil CJIOH CYLIMIU Haj
cyabdaroM HaTpus W QIIBTPOBAIN, U PACTBOPUTENb YAAJSUIM NMPU MOHWKEHHOM JaBJICHUH.
OcTatok oYMImaIM KOJIOHOYHOW Xpomarorpadueii Ha cuimkareine (Te€KCaH/3TUJAIeTaT) C
MOJTyYeHUEM HEOUHIIEHHOTO Ha3BaHHOTO coenuHeHus (51,7 ) B Buae CMeCH peruou3oMepoB.

LC-MS; [M+H]" 304,2/Rt (MmunyT) 0,53 (ycnoBust npoBeneHust aHanusa A)

[0266]

d) Ilomyuermme  stunm  (1S,35,4S,5R)-5-runpokcu-2-a3zabunmkino-[2.2.2]okTaH-3-
kapbokcmnara u >tua (15,3S,4R,65)-6-runpokcu-2-azadurukio| 2.2.2]okTan-3-kapOoKcuiara

K pacrBopy cmecu mpoaykroB (51,7 r), mONyd4eHHBIX Ha TMpeObInyIled CTaguu C), B
sta”one (500 mur) nobasmsm 10% rugpokcua namwtaaust (10,2 r), 1 cMech nepeMeInBaty npu
KOMHATHOW TeMIiepatype B aTMocdepe HaxoAsmerocs moxa aasyieHuemM sopopoxa (0,3-0,4 Mlla)
B TeueHHe 6 4acoB. PeakiMOHHYIO cMech (PUIbTpOBamU, U (PUIBTPAT KOHLEHTPUPOBAIH IPH
MOHIDKEHHOM fAaBjieHud. OCTaTOK OYHINAIN KOJOHOYHOM Xpomarorpadueil Ha CuiMkarese
(xnopodopm/MeTaHON) € TOJNy4YeHHMEM Ha3BaHHBIX coenuHeHwid, st  (15,3S5,4S5,5R)-5-
I'UAPOKCHU-2-a3a0uumkino[2.2.2Jokran-3-kapbokcunara (19,0 1) wm ostun  (15,35,4R,65)-6-
ruapokcu-2-a3abunmkiio[ 2.2 2]-okran-3-kapookcuiara (5,05 r).

Ortun (18S,3S,4S,5R)-5-ruapokcu-2-a3zadbunukio[2.2.2 Jokran-3-kapOoKcunaT

LC-MS; [M+H]" 200,2/Rt (MunyT) 0,27 (ycnoBust IpOBENEHHUs aHau3a A)

Otun (18,3S,4R,65)-6-runpokcu-2-azadbunmkiol2.2.2]okran-3-kapOokcunar

LC-MS; [M+H]" 200, 1/Rt (MunyT) 0,36 (ycnoBusi NpoBeneHus aHanu3a A)

[0267]

e) Ilonyuenue (15,35,4S,5R)-2-(TpeTOyTOKCUKapOOHIIT )- S-THIPOKCH-2-
a3zabuumkio[2.2.2JokTan-3-kapOOHOBOH KHCIOTHI (pedepeHCHbIH mpumep )

K pacTBopy STUI (18,35,4S,5R)-5-runpokcu-2-a3adbunukio-[2.2.2|okTaH-3-
kapOokcmnara (10,48 r) B 1,4-guokcane (153 mu) moGamistiu 1 MOJB/M BOAHBIN PacTBOP
ruapokcuna Hatpus (238 mut), 1 cMech NepeMeInBaIN MPU KOMHATHOH TeMIlepaType B TEUEHHE
yaca, oxjaxkgamu po 0°C. J[lobaenmsanum nurperOyrunaukapOonar (11,48 r1). Ilocme
nepeMeIIuBaHus B TE€YEHHE 4aca, N00aBsUM | MOJB/J XJIOPHUCTOBOAOPOIAHYIO KHCIOTY IS
MOJKHCIIEHHUs] pEeaKUMOHHONW cMmecH. J{00aBIsid COJEBOM pPacTBOP, U CMECh 3KCTParupOBaJIH

cMmechio pactBopureneit 10% stanon/xnopodopm. OpraHudeckuil Col CyIuiIN Haj CyJb(haToM
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Hatpusi. Ilocne QuubTpanuy, pacTBOpPHUTENb YOAISAIN NPU MOHIKEHHOM naBieHUH. OcTaTok
NPOMBIBAIA AMMU3OIPONIIOBEIM 3(UpOoM, U cMech (UIBTPOBAIM M CYLIMJIA C TOJyYEHUEM
Ha3BaHHOTO coennHeHus (8,40 ).

'"H-SIMP (DMSO-Dy) &: 12,55 (1H, yur.c), 4,86 (1H, yur.c), 3,96-3,81 (3H, m), 2,09-1,69
(4H, m), 1,59-1,49 (1H, m), 1,36 (3H, ¢), 1,31 (6H, ¢), 1,29-1,17 (2H, m).

[0268]

f) [Tonyuenue (1S,3S.,4R,65)-2-(TpeTOyTOKCUKApOOHMIT )-6-THPOKCH-2-
a3abuumkio[2.2.2 JokTan-3-kapOOHOBOM KHCIOTHI (pedepeHCHbIi mpumep 6)

HasBannoe coenunenue (1,60 r) mony4asd METOIOM, aHAJOTHYHBIM METOAY JJIsl CTaJIUH
e), nyreM wucnojp3oBanus StEa  (15,3S,4R,65)-6-runpokcu-2-azabunmkio[2.2.2Joktan-3-
kapOokcuara (5,05 r).

'H-SIMP (DM SO-Dg) &: 4,09-4,05 3H, m), 2,28-2,20 (1H, m), 2,18-2,05 (2H, m), 1,91-
1,80 (1H, m), 1,63-1,50 (3H, m), 1,45 (3H, ¢), 1,40 (6H, c).

[0269]

PedepencHbrii npumep 7.

(1S,3S,4S,5R)-2-(TperOyTOoKCHKapOOHII)-5-TUApOKCH-2-a3a0uinkio[2.2. 1 Jrenran-3-

KapOOHOBAs KUCIIOTA
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[0270]

a) [Monyuenue stun (1S,3S,4R)-2-[(1R)-1-dhenunstun]-2-a3adbunmkio[2.2. 1 Jrent-5-en-3-
kapOokcmiara

HasBannoe coenunenue (10,8 1) mony4anu MeTOIOM, aHAJIOTHYHBIM METONY JJIsl CTaJUH
b)  pedepencHoro mpumepa 5, nyrem  wucnojp3oBaHus  dtun  (2E)-{[(1R)-1-
¢denmmTIn |[uMuHO janetata (12,0 ) 1 unkio-neHraauena (4,92 m).

LC-MS; [M+H]" 272,2/Rt (MmunyT) 0,54 (ycnoBusi npoBeneHust aHanu3a A)

[0271]

b) ITonyuenue 3TUI (15,35,4S,5R)-5-runpokcu-2-[(1R)- 1-penmmyTumn]-2-
azabunukio[2.2.1renran-3-kapbokcunara

HasBannHoe coennnaenue (7,49 1) nony4and METOIOM, aHAJIOTHYHBIM METONY ISl CTaJANH
¢) pedepencHoro npumepa S, mytem ucnonb3osanust 3T (1S5,35,4R)-2-[(1R)-1-penmmsTiin]-2-
azabuimkino[2.2.1]rent-5-en-3-kapbokcunara (10,8 r).

LC-MS; [M+H]" 290,2/ Rt (MunyT) 0,46 (yCIOBHUs MPOBENEHNs aHAMM3a A)
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[0272]

c) Iomywemme ostun  (15,3S,4S5,5R)-5-ruapokcu-2-azadbunukio-[2.2.1]renran-3-
kapOokcuara

Hazpannoe coenunenue (2,89 r) monydanan METOIOM, aHAJOTUYHBIM METOAY Uil CTAQANU
d) pedepencHoro npumepa 5, myrem ucnonb3oBanus 3tui (15,3S,4S,5R)-5-ruapokcu-2-[(1R)-1-
benmm T |-2-a3abuuunkio-[2.2. 1 Jrentan-3-kapOokcunata (7,49 ).

LC-MS; [M+H]" 186,1/Rt (MmunyT) 0,27 (ycnoBusi NpoBeaeHus aHanu3a A)

[0273]

d) ITonyuyenue (1S,35,4S,5R)-2-(TpeTOyTOKCHKAPOOHIIT )-5-THAPOKCH-2-
azabunmkio[2.2.1]rentas-3-kapOOHOBOH KUCIOTHI (pedepeHCcHbIH npumep 7)

Hassannoe coenmnenue (980 Mr) mojiy4asu METOIOM, aHAJIOTUYHBIM METOAY ISl CTAJHH
e) pedepencHoro mnpumepa 5, myrem wucnoap3oBanuss >t (1S,3S,4S,5R)-5-ruapokcu-2-
azabuumkio[2.2.1]renran-3-kapbokcunara (2,88 r).

'H-SIMP (DMSO-Dg) 8: 4,99 (1H, yur.c), 4,11-3,95 (1H, m), 3,95-3,82 (1H, m), 3,48-3,40
(1H, m), 2,41-2,31 (1H, m), 1,90-1,75 (1H, m), 1,69-1,49 (2H, m), 1,45-1,19 (10H, m).

[0274]

PedepencHblii npumep 8.

3-bensun 2-TpeTOy T (15,3S.,45)-5-0kco-2-a3abunmkiio[2.2.2]-okTan-2,3-
nukapOoKcUIaT
Boc, ~H Boc wH
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PedepeHcH1 nmpuMep 5 PebepeHcHil1 npuMep 8

[0275]

a) ITony4enue 3-OeH3un 2-TpeTOyTHI (15,35,4S,5R)-5-runpokcu-2-
a3abuiuko[2.2.2|okran-2,3-nukapOoKcunaTa

K pacTBopy (18,35,4S,5R)-2-(TpeTrOyTOKCHKapOOHIIT)-5-TUIPOKCH-2-
azabunmkio[2.2.2]Jokran-3-kapOoHoBoit kucnotbl (28,0 r) m kapbonara kamus (28,5 r) B
aneronutpuwie (300 mu) noGasnsin OEH3WIIOPOMUA MPH KOMHATHOW TeMIepaTrype, M CMeCh
NepeMeIinBaiid B TeUeHHE HOYH. PEakIMOHHYI0 CMECh KOHLEHTPUPOBAJIHM MPH MOHHKEHHOM
TaBJIEHUH, U K OCTATKy n00aBisuii Boay. CMech sKkcTparupoBaiu stuianeratoM. OpraHudeckuit
CIIOW Cymwid Hax CyiabparoM HaTpus W (UIBTPOBAIM, M PACTBOPUTENb YHOAISIH IPH
MOHIKEHHOM AaBiieHnd. OCTaTOK OYHINAM KOJIOHOYHOW Xpomarorpadueil Ha CuiMKarese
(rexcan/3THaLIETaT) C MOJYYEHHEM Ha3BaHHOTO coenuHeHus (33,1 1).

LC-MS; [M+H]" 362,3/Rt (MmunyT) 0,95 (ycnous npoBeneHust aHanusa A)

[0276]

b) IMonyuenne 3-6ensun 2-tperOytua (15,3S,45)-5-okco-2-azadburukio[2.2.2|okTan-2,3-
nukapOokcunara (pedepeHcHbIi mpumMep 8)

K pacTBopy 3-OeH3un 2-TpeTOyTII (1S,35,4S,5R)-5-runpokcu-2-
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azabunmkio[2.2.2]okran-2,3-qukapbokcunara (33,0 r) B auxmnopmerane (400 mu) mobasisuiu
peaktuB Jlecca-MapTuHa (46,5 ) mpu KOMHATHOM TeMIepaType, U CMeCh IepeMEeIINBaIl Mpu
KOMHATHOMW TemriepaType B TeueHne Houu. K peakimoHHON cMecn n00aBsiiM BOIHBIA PacTBOP
THOCYyNIb(aTa HATpUs U BOAHBIN pacTBOp OukapOOHAaTa HATPHUs, U CMECh SKCTPAarupoOBasu
xjopodopmoM. OpraHuueckuil cioi CyumMiaud Haj cynbdaToM HaTpus U (QUIBTPOBAIH, U
pacTBOpUTENb YAASUIM NPU MOHMKEHHOM jaBieHMH. OCTaTOK OUYMINAIM  KOJOHOYHOM
xpomarorpadueli Ha cuiukarese (reKCaH/>TUNALETAT) ¢ MoJydeHneM HeouduineHHoro (33,8 r)
HA3BAHHOT'O COETUHEHMSI.

LC-MS; [M+H]" 360,2/Rt (MmunyT) 1,02 (ycnoBusi npoBeaeHust aHanu3a A)

'H-SIMP (CDCl5) &: 7,38-7,28 (5H, m), 5,33-5,05 (2H, m), 4,66-4,42 (2H, m), 2,80-2,69
(1H, m), 2,59-2,45 (1H, m), 2,36-2,16 (2H, m), 1,82-1,62 (3H, m), 1,45 (2,5H, ¢), 1,31 (6,5H, ¢).

[0277]

Pedepencublii npumep 9.

(1S.3S,4S)-2-(TperOyTOoKCHKapOOHMIT)-5-0KCO-2-a3a0uiukIo-[ 2.2.2 |okTaH-3-kapOOHOBas

KHCJIOTa
C'Bn::u:h nH
—
HO H
PedepeHcHET mpymMep 8 PedbepencHsmr npumMep 9

K pacrBopy 3-6en3un 2-tperOytun (15,35,4S)-5-okco-2-a3a-6uuukio[2.2.2]okran-2,3-
nukapookcunara (1,0 r) B meranose (30 mir) moOaBisiyiu S MOJIB/JI BOIHBIN PacTBOP THAPOKCUIA
Hatpus (2,7 MIiT), U CMech TepeMelIBaiu mpu HarpeBanuu rnpu 50°C B TeueHue 5 4acoB. 3aTeM
PEAKLIMOHHYIO CMEeCh OXJaXKAaJW A0 KOMHATHOH TeMIepaTypbl, HEHTPaTU30BBIBAIU BOIHBIM
pactBopoM 1 MOJNIB/J  XJIOPHUCTOBOAOPOAHON KHUCJIOTBI M OKCTPATHPOBATIH  XJIOPOPOPMOM.
OpraHnuveckuii CJI0 CyIIMIN Ha CyJb(aTOM HATPUSl U PHIIBTPOBAIIH, H PACTBOPUTEID YIS
NpY TOHIKEHHOM faBjieHnd. OCTaTOK OYHINAIN KOJIOHOYHOH XpoMaTorpadueii Ha cuuKarese
(xnopodopm/mMeTaHOIN) ¢ OyYeHHeM Ha3BaHHOTO coenuHenus (0,42 r).

LC-MS; [M+H]" 270,0/Rt (MmunyT) 0,59 (ycnoBusi npoBeaeHust aHanu3a A)

[0278]

Pedepencubiii npumep 10.

(1S,3S,4R)-2-(TperOyTOoKCHKapOOHWIT)- S-MeTHIIHIEH-2-a3a-Ounmkiio[ 2.2 . 2 |okTaH-3-

KapOOHOBAas KHCIIOTA

Bog wH
o h. Y
BnQ’ H
PedepencHinl mnprMep 8 PedpepencHmm npumep 10

[0279]
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a) ITonyuenue 3-OeH3un 2-TpetOyTI (1S,3S,4R)-5-meTununen-2-
azabunmkio|2.2.2|okran-2,3-nukapOoKcunara

K pactBopy 3-0en3un 2-tperOytun (1S,3S,45)-5-okco-2-azaburukio|2.2.2]okTan-2,3-
nukapookcunara (3,0 r) B THF (30 mur) nobasnsmu pearent Ileracuca (5% pactBop B cmecH
THF/Tonyon, 35 r) npu KOMHAaTHOM TeMnepaType, U cMech nepementuanu npu 95°C B TeueHue
5 vacoB. TemnepaTypy MOHMKAIH 10 KOMHATHOH TeMIepaTypsl, U nodasnsiau peareHt [leracuca
(5% pactBop B cmecu THF/Tonyon, 10 r). CMech KUNSATHIN ¢ OOPATHBIM XOJIOIMIBHUKOM IIPH
130°C. Ilocne oxnaxkaeHws, NOOABISUIA IUATUIOBBINA 3(PHp, OTHUIBTPOBBIBAIN OCAKIEHHOE
OpaHKEBOE TBEPAOE BEIIECTBO, M SJIFOEHT KOHLUEHTpUpoBaIU. OCTATOK OYMINAIN KOJIOHOYHOM
xpomatorpadueit Ha cuukarene (TeKCaH/3TUJIALETAT) C MOJyYeHHEM Ha3BAHHOTO COENUHEHUS
(1,91).

LC-MS; [M+H]* 358,0/Rt (MmunyT) 1,21 (ycnosus nposeaeHus aHammu3a A)

[0280]

b) IHonyuenne (1S,3S,4R)-2-(TpeTOyTOKCHKAPOOHWIT)- S-METHUITH IEH-2-
azabuumkio[2.2.2JokTaH-3-kapOOHOBOH KUCIOTHI (pedepercHblit mpumep 10)

Haspannoe coenmnenue (0,99 r) momy4anm METONOM, AHAJOTHYHBIM METOAY IS
pedepencHoro mpumepa 9, myremM ucnonb3oBaHus 3-Oensun 2-tpetOytmn (1S,3S,4R)-5-
MeTmnaeH-2-a3abunmkiio[2.2.2]okran-2,3-nukapbokcunara (1,9 r).

LC-MS; [M+H]" 268,0/Rt (MmunyT) 0,83 (ycnoBus npoBeneHust aHanusa A)

[0281]

Pedepencubiii npumep 11.

(1S,3S,4R)-2-(TperOyTokcukapboHm)-6-MeTHIHIeH-2-a3a-0unkiio[ 2.2 . 2 |okraH-3-

Kap6OHOBaﬂ KHUCJIOTa
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PedpepeHcHr npumMep 6

PedepeHcHElT nMpuMep 11

[0282]

a) [Tonyuenue 3-OeH3un 2-TpetOyTI (1S,3S,4R,65)-6-runpokcu-2-
azabuimkio[2.2.2|okran-2,3-nukapOoKcuiara

HaspanHoe coenuuenue (65,5 r) mojay4anid METOAOM, aHAJOTHYHBIM METOIY ISl CTauH
a) pedepencHoro npumepa 8, myrem ucrnonb3oBanus (1S5,35,4R,6S)-2-(TperOyTokcukapOOHMI)-

6-runpokcu-2-azadunukio-[2.2.2]okras-3-kapboHoBoii kucaotsel (80,0 r).
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LC-MS; [M+H]" 362,1/Rt (MmunyT) 0,95 (ycnoBus npoBeneHust aHanusa A)

[0283]

b) I[Monyuenne 3-0enzun 2-tperdyTu (1S,35,4R)-6-0okco-2-a3aburukio|2.2.2|okran-2,3-
nukapOokcuiaTa

Haspannoe coenunenue (6,0 r) mojydaiu METOOM, aHAJOTHYHBIM METOAY IUIS CTAAUU
b) pedepencHoro npumepa 8, myTem Hcnonb3oBaHus 3-Oensun 2-tpetOytun (1S5,3S,4R,65)-6-
THIOPOKCH-2-a3a0uimkiio-[2.2.2]okran-2,3-nukapookcunara (10,0 r).

LC-MS; [M+H]" 360,1/Rt (MmunyT) 1,02 (ycnoBus npoBeaeHust aHanu3a A)

[0284]

c) [Tonyuenue 3-OeH3un 2-TpetOyTHN (1S,3S,4R)-6-meTununeH-2-
a3abuuko[2.2.2|okran-2,3-nukapOoKcunara

HaseanHoe coenuuenue (2,12 r) monydain METOIOM, aHAJOTHYHBIM METOAY VISl CTAJAHU
a) pedepencnoro mpumepa 10, mytem wucnonb3oBanus 3-Oenswmn 2-tperOytun (1S,3S5,4R)-6-
OKco-2-a3abunmkio[2.2.2]okran-2,3- nukapookcuiara (4,0 r).

LC-MS; [M+H]" 358,0/Rt (MmunyT) 1,29 (ycnous npoBeneHust ananusa A)

[0285]

d) IHonyuenne (1S,3S.,4R)-2-(TperOyTOKCHKapOOHWIT )-6-METHITHIEH-2-
azabunmkio[2.2.2JokTan-3-kapOOHOBOH KUCIOTHI (pedepercHblil mpumep 11)

Haspannoe coenunenne (1,4 1) momy4yanu METOIOM, AHAJOTUYHBIM METONY MJIS
pedepencHoro mpumepa 9, myTem wucnosb3oBaHus 3-Oenszun 2-tperOytmn (1S,3S,4R)-6-
METHIHIEH-2-a3a0uukno[2.2.2|okran-2,3-aukapbokcunara (2,1 r).

LC-MS; [M+H]" 268,0/Rt (MmunyT) 0,82 (ycnoBust IpoBeneHuUst aHanu3a A)

[0286]
PedepencHbiii mpumep 12.
3-bensun 2-TpeTOyTHn (15,3S,4S)-5-0kco-2-a3abunmkio[2.2. 1 rentan-2,3-
nukapOoOKcUIaT
Boc H
_h. o N o
b}
Bn
PedepeHcHM npuMep 7 PedbepeHcHIT npymMep 12

[0287]

a) [Tonyuenue 3-0eH3un 2-TpetOyTH (1S,3S.4S,5R)-5-runpokcu-2-
azabuimkio[2.2. 1] renran-2,3- nukapbokcunara

HasBannoe coennrenue (1,73 T) mony4asd METOIOM, aHAJIOTHYHBIM METONY JJIsl CTaJHH
a) pedepencuoro nmpumepa 8, mytem ucnonb3oBarus (1S,35,4S,5R)-2-(TperbyTokcukapOonwm)-
S-runpoxcu-2-azadunmkio-[2.2. 1 renran-3-kapoonosoii kucnotsl (1,5 r).

LC-MS; [M+H]" 348,2/Rt (MmunyT) 0,92 (ycnoBus npoBeneHust aHanu3a A)

[0288]

b) Ilonyuenue 3-Oensun 2-tperOytun (15,3S,4S)-5-okco-2-a3abunmkiio[2.2.1]renran-
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2,3-nukapOokcuinara (pedepeHcHslil mpumep 12)

Haspannoe coenunenue (1,40 r) momy4anu METOIOM, aHAJIOTUYHBIM METOAY Ha CTaJAuU
b) pedepencroro mpumepa 8, myrem ucnosb3oBanHus 3-0Oensun 2-tperdytmn (1S,3S,45,5R)-5-
r'UApOKCcHU-2-a3adunukio-[2.2. 1 renran-2,3-aukapbokcunara (1,73 ).

LC-MS; [M+H]" 346,2/Rt (MmunyT) 1,01 (ycnous npoBeneHust aHanusa A)

[0289]

PedepencHerii npumep 13.

(1S,3S,4R)-2-(TpeTOyTOoKCcHKapOOHMI)-S-MeTHIHIEH-2-a3a-0utnkiio[ 2.2, 1 Jrenran-3-

kapOOHOBAs KMCIIOTA

Boc H

0 NS —
a)
BnO H 0
PedpepencHmm® nmpumMep 12 PedepeHcHlit npuMep 13
[0290]
a) ITonyuenue 3-0eH3un 2-tperOyTHn (1S,3S,4R)-5-meTmnuneH-2-

azabuimkio[2.2.1]renran-2,3- mukapbokcunaTta

HasBannoe coennrenue (1,10 r) mogy4anu MeToA0M, aHAJIOTHYHBIM METONY JJISl CTAIHH
a) pedepencHoro mpumepa 10, mytem wucronb3oBanus 3-Oenszumn 2-tperOytmn (1S,3S,4S5)-5-
oKco-2-a3za-ourmkio[2.2.1]renran-2,3-qukapbokcunara (1,40 r).

LC-MS; [M+H]" 344,2/Rt (munyT) 1,18 (ycnous nposeneHust aHanusa A)

[0291]

b) [Tonyuenue (15,3S,4R)-2-(TpeTOyTOKCHKAPOOHMIT )-S5 -METHITHIEH-2 -
a3abuimkio[2.2.1renras-3-kapOoOHOBOH KHCIOTHI (pedepeHcHbIi npumep 13)

HasBanHoe coemunenue (0,69 r) mosydaad METOAOM, AaHAJNOTUYHBIM METOAY IJIsI
pedepeHcHoro mpumepa 9, myTeM uCHoab3oBaHus 3-Oensun 2-tpetOytmn (1S,3S,4R)-5-
MeTHIIHeH-2-a3a0umkio[2.2. 1 Jrentan-2,3- nukapbokcuiara (1,10 r).

LC-MS; [M+H]" 254,3/Rt (MmunyT) 0,82 (ycnoBusl IpOBeNeHHUs aHanu3a A)

[0292]

Pedepencublii npumep 14.

3-bensun 2-TpeTOy T (18,3S,4S,6E)-6-(1IuKI0MPONUII-METHITUIEH )-5-OKCO-2-

a3abumkio[2.2.2|okran-2,3-nukapOOKCHIAT

Boc, ‘\\H
0 NP~~~
Bn H %
PedepeHcHENT mpuMep 8 PedepercHsl® npuMmep 14

[0293]

a) Ilonyuenne 3-6ensun 2-rperdyTtun (1S,35,4S,6E)-6-[(aumerriaMuHO )MeTHITHIEH |-5-
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OKC0-2-a3abunmkio[2.2.2]okraH-2,3- tukapOokcuiara

K pactBopy 3-0ensun 2-tperOytun (1S,3S,45)-5-okco-2-azaburukio[2.2.2]okTan-2,3-
nukapookcunara (33,8 r) B N, N-gumerunpopmamuze (180 mi) nobasisuiu peareHT bpenepeka
(32,8 1), u cmech nepemernnBany npu Harpesanuu npu 100°C B reuenue 2 yacos. PeakinoHHy0
CMeCh KOHIIEHTPHPOBAJIM TNPU TOHM)KEHHOM JaBJIEHUHM, U OCTATOK OYMIIAIU KOJOHOYHOM
xpomarorpadueli Ha cuiaukareiae (reKcaH/dTHialeTaT) ¢ MOJyYeHHeM HEOYHINEHHOTO
Ha3BaHHOTO coenuHeHus (39,0 r).

LC-MS; [M+H]" 415,4/Rt (MmunyT) 0,95 (ycnoBus npoBeaeHust aHanu3a A)

[0294]

b) TMonyuenue 3-Oensun 2-tperdytun (1S,3S,4S,6E)-6-(LUKIONPONUIMETHIUIEH)-5-
okco-2-a3abunukino[2.2.2|okran-2,3- nukapbokcuiara (pedepeHcHsiit mpumep 14)

PactBop 3-0enzun 2-tperOyTun (15,3S,4S,6E)-6-[(auMeTUI-aMHHO )METHITHIEH |-5-OKCO-
2-azabunmkio[2.2.2]okran-2,3-nukapookcmnata (39,0 r) B Tterparmgpodypane (300 wmu)
oxjaxnamu o 0°C, u molaBimsi Mo KarisiM Lukionponmamaraust opomun (0,5 mons/n B
BOIHOM TeTparunpodypane, 245 mi). Cmech nepeMelnBain NpU KOMHATHOH TeMIepaTrype B
teyeHre 6 dacoB. K peaklMOHHON cMecu H00aBIsUIM HACHIIIEHHBIM BOIHBIA PACTBOP XJIOPHIA
aMMOHUSI, U CMeCh OJKCTparupoBaiu stunaneratoM. OpraHudeckwii CJIOH CYIIWIH Haj
cyabdarom HaTpus M (PUIBTPOBAIN, U PACTBOPUTENDb YAAISAIN NPU MOHWKEHHOM IaBIICHHUH.
OcTatok oOYMINATH KOJIOHOYHOW Xpomartorpadueid Ha cuimkarene (Te€KCaH/STUIIALETaT) C
NOJIy4€HHEM Ha3BaHHOTO coenuHenus (32,3 r).

LC-MS; [M+H]" 412,4/Rt (MmunyT) 1,16 (ycnoBus npoBeneHust aHanusa A)

'H-SIMP (CDCl3) 8: 7,39-7,27 (5H, m), 5,91 (1H, t, J=11,0 '), 5,38-5,04 (3H, m), 4,50-
4,36 (1H, m), 2,90-2,76 (1H, m), 2,37-2,22 (1H, m), 1,82-1,59 (4H, m), 1,44 (3H, c), 1,31 (6H, ¢),
1,09-0,95 (2H, m), 0,73-0,58 (2H, m).

[0295]

PedepencHbiii mpumep 15.

3-bensun 2-TpeTOyTHI (18S,3S,4S)-6- (UMK IOIPONUIMETHII)-5-THAPOKCH-2-

a3abuimko[2.2.2]okran-2,3-nukapOOKCHIAT

Bn 6H

PepepeHcHrli nmpuMep 15
Boc H Bac Huskas MOJISPHOCTH
O N' e —_— O Nd
— +
Bn H 3 an b)
Boc, /].H
PedepeHcH! npuMep 14 O }P OH
Bn

PedpepeHcHmt npumep 15
Bricokasi NOJSIPHOCTE
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[0296]

a) Ilomyuenue 3-Oensmn 2-tperOyTtmn (15,3S,45)-6-(UUKIO-TIPONMUIMETHI)-S-0KCO-2-
azabuimkio|2.2.2|okran-2,3-nukapOoKcunara

K pactBopy 3-6en3un 2-tperOytui (15,3S,4S,6E)-6-(UuKI0-IpONUIMETHIIHIEH )-5-0KCO-
2-azabunmkio[2.2.2]okran-2,3-nukapbokcunata (32,3 1) B Terparuppodypane (300 mu)
nobasisun rekcamep tpudenmnpochuna ruapuna meau(l) (38,5 r), u cmecr mepemernrBaIHn
IIpyU KOMHATHOW Temmepatype B TedeHue 12 yacoB. PeakimoHHyI cMmech QUIbTPOBAIM uepes
HenuT, ¥ (QUIbTpAT KOHLEHTPUPOBAIM TMIPH IMOHMKEHHOM naBieHud. OCTaTOK OYHINAIN
KOJIOHOYHOM xpomaTorpadueit Ha cunukarese (reKCaH/>THIALETAT) ¢ MOJyYeHHEM Ha3BaHHOTO
coenuHenus (23,2 r) B BUIe CMECH CTEPEOU30OMEPOB.

LC-MS; [M+H]" 414,1/Rt (MmunyT) 1,22 (ycnoBust NpoBeneHus aHanu3a A)

[0297]

b) Ionyuenune 3-6enzun 2-tperdytun (1S,35,4S)-6-(HUKIOTPONIIT-METHI)-5-TUIPOKCHU-
2-azabnumkio[2.2.2]okran-2,3-nukapOokcunaTa (pedepeHcHsiil npumep 15)

PactBop  3-Oemsunm  2-tperOytun  (18S,385,4S)-6-(LUuKIOTPOIHI-METHIT)-5-0KCO-2-
azabunmkio[2.2.2]okrtan-2,3-qukapbokcunara (23,2 r) B meranone (200 mur) oxnaxganmu go 0°C,
nobasysuin Ooprunpua Hatpus (2,12 r), U cMech TepeMeIInBaAI B TEUSHHE Yaca. PeakIIMOHHYIO
CMeCh KOHLEHTPUPOBAJIM TMPH IMOHMKEHHOM [aBJIEHHH, M OCTATOK OYHIIAIH KOJOHOYHOM
xpomatorpadueil Ha curkaresie (reKCaH/>THIALeTaT) ¢ MOJyYeHHEM Ha3BaHHOTO COSUHEHMSI B
BUJIE CMECH CTEPeOn30Mepa ¢ HU3KOH MOSIPHOCTHIO (9,3 T) U cMecH cTepeon3oMepa C BBICOKOU
noJsipHocThiO (10,2 1).

Cwmech crepeonszoMepa ¢ HU3KOM MOJSIPHOCTBIO: 3-0en3mn 2-tperoytui (1S,3S,4S,55)-6-
(LMKJIOTIPOTTUIIMETHT )-5-THAPOKCU-2-a3a0uLin ko[ 2.2 2 |okTaH-2,3-1uKapOoKCcUIaT

LC-MS; [M+H]" 416,1/Rt (MunyT) 1,13 (ycnosus nposeneHus aHanusa A)

Cwmech cTepeonsomepa ¢ BBICOKOH MONSPHOCTBIO: 3-Oen3un 2-tpetOytuin (1S,3S,4S,5R)-
6-(LUKJIOTIP OMMUIIMETHIT )-5-TUAPOKCHU-2-a3a0 UKo 2.2.2|okTaH-2,3- AuKapOOKCHIaT

LC-MS; [M+H]" 416,1/Rt (MmunyT) 1,01 (ycnoBust npoBeneHus aHanusa A)

[0298]

PedepencHbiii mpumep 16.

(1S,3S,4S,5R,6R)-2-(TpeTOyTOKCUKAPOOHMI )-6-( HUKJIOTPOIHII-METHI )-5-PTOp-2-
a3abumkio[2.2.2|oktan-3-kapOOHOBAsT KUCJIOTA

Pedepencubliii npumep 17.

(1S,3S,4S,5R,6S)-2-(TpeTOyTOKCHKAPOOHWI)-6- (IIUKJIOMPOUII-METHI )- S-PTOp-2-
a3abumkio[2.2.2]okran-3-kapOOHOBAsT KUCJIOTA

Pedepencublii npumep 18.

(1S.3S,48S,5S,6R)-2-(TpeTOyTOKCHKAPOOHWT)-6- (LIUKJIOMPOMHII-METHI)- S-pTOp-2-
a3abumkio[2.2.2]okran-3-kapOOHOBAsT KUCJIOTA

Pedepencubliii npumep 19.

(1S,3S.,48S,5S,65)-2-(TpeTOyToKcHKapOOHII)-6-( HIUKIOMPOITHI-METHI)-5-pTOp-2-

a3abumKio[2.2.2]okran-3-kapOOHOBAsT KUCIOTA
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B =
" 6H

PedpepeHcHrmt rmpuMep 15
Huzkasi nNoasipHOCTE

HO

PebepeHcHIM nprmep 15
Brlcokasi MNMOJISPHOCTB

HO H F

PedepeHcHiM npuMep 19

[0299]

a) Ilomyuenne 3-Oemsun 2-tperOytun (1S,35,4S,5R,6R)-6-(uuKIOIpONMIMETHI)-S-
¢drop-2-azaburukio|2.2.2 |okTan-2,3-aukapOoKcunaTa u 3-06enH3mn 2-TpetOyTuin
(15,35,4S,5R,65)-6-(uuknonponuameru)-S-prop-2-azadurmkio[2.2.2|okras-2,3-
aukapOoKcuIaTa

PactBop 3-Oensun 2-tperOytun (1S,3S,4S,5S)-6-(UuKIONIPONHIMETHII )-S-THAPOKCH-2-
azabunmkio[2.2.2]Joktan-2,3-qukapbokcunara (9,3 r), KOTOpbI mMpencrasisier coOOH cMech
CTepeor3oMepa C BBICOKOH MOJIIPHOCTBIO B pedepeHcHoM npumepe 15, B nuxiopmerane (80 mi)
oxjaxnamn npo 0°C, u pobasmsmm amdTHiamuHOcepel Tpudprtopun (5,91 mi). Cwmech
nepeMelBail NpU KOMHATHOM TemmepaTtype B TedeHHMe HO4YU. K peakuuoHHONW cMecH
n00aBJISII HACBIIIEHHBIH BOJHBIA pacTBOp OmkapOOHAaTa HATPHUS, H CMECh SKCTPAarupOBAIU
xjopopopmoM. OpraHuueckuil CiIoW Cymmiau Haj cyabdaTtoM HaTpusi U (QHUIBTPOBAIH, U
pacTBOPUTENb YAALSUIA TPU TOHMKEHHOM paaBieHHH. (OCTaTOK OUYMINAIM KOJOHOYHOH
xpomarorpadueli Ha cunukarene (TeKCaH/3TUJIALIETaT) C MOJy4YeHHEM 3-OeH3MJ 2-TpeTOyTil
(1S,3S.,4S,5R,6R)-6-(uuknonponunmeTin)-5-prop-2-a3a-ounnkio[2.2. 2 |okraH-2,3-
nukapbokcunara (3,6 r) u 3-6ensun 2-tperOytun (1S,3S,4S,5R,6S)-6-(uukIonponuiMeT)-5-
¢drop-2-aza-6ummkino[2.2.2]okran-2,3-nukapbokcunara (3,7 r).

3-bensun 2-TperOyTii (1S,3S,4S,5R,6R)-6-(uuknonponuimeTn)-S-¢prop-2-
a3zabumkio[2.2.2]okran-2,3-nukapOoKCHIaT

LC-MS; [M+H]" 418,4/Rt (MmunyT) 1,29 (ycnous npoBeneHust aHanusa A)
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3-bensun 2-TperOy T (1S,3S.,4S,5R,6S)-6-(ukonponuiMeTiI)-5-prop-2-
a3zabuimkio|2.2.2|okran-2,3-nukapOoKCHIaT

LC-MS; [M+H]" 418,4/Rt (MmunyT) 1,35 (ycnous nposeneHust aHanusa A)

[0300]

b) INonyuenue (15,3S,45,5R,6R)-2-(TpeTOyTOKCcUKapOOHNIT)-6-( LUKIOTPOIHIIMETII)-5-
¢Top-2-a3abunmkio[2.2.2]okran-3-kapOOHOBOH KUCIOTHI (pedepeHcHbIi mpumep 16)

K pacrBopy 3-6ens3un 2-tperOytun (1S,38S,4S,5R,6R)-6-(uuknonponuimMeru)-S-pTop-2-
azabuumkio[2.2.2Joktan-2,3-qukapbokcunara (3,6 r) u ¢dopmuara ammonuss (5,4 r) B
terparuapodypane (50 mu) nobasisiu TUAPOKCH manaanus/yroib (1,2 1), 1 CMeCh KUISITHITH C
00paTHBIM XOJIOAUIBHUKOM B T€YEHHE 3 4acOB. PeakIIMOHHYIO CMeCh OXJIaKAAIH 1O KOMHATHOM
TeMIepaTypbl, QUIBTPOBAIN uYepe3 LENUT, U (UIbTPAT KOHLUEHTPUPOBAIU MPU MOHMKEHHOM
JaBJIEHUH C TIOJyYE€HUEM Ha3BaHHOTO coeqnHeHus (2,8 r).

LC-MS; [M-H] 326,4/Rt (munyT) 0,95 (ycnoBus npoBeneHus aHamu3a A)

[0301]

c) Ionyuenue (1S,3S,4S,5R,6S5)-2-(TpeTOyTOKCHKAPOOHIIT)-6-(IIUKIOIPOTHIIMETHLT)-S5-
¢dTop-2-azadunmkio[2.2.2 JokraH-3-kapOOHOBOH KUCIOTHI (pedepeHcHbIl mpumep 17)

Heounmennoe (108 Mr) Ha3BaHHOE COEAMHEHHE TMOJy4Yadd METOAOM, AHAJOTUYHBIM
MeTony mansi craauu b) pedepeHCHOro mpumepa 16, myTeM HCIONb30BaHUS 3-OeH3WIT 2-
tperOytun  (15,3S,4S,5R,6S)-6-(ukno-nponuiaMmer)- S-prop-2-azabunmkio[2.2.2]okraH-2,3-
nukapookcunara (108 mr).

LC-MS; [M-H] 326,4/Rt (munyT) 0,95 (ycnoBus nposeneHus aHaauza A)

[0302]

d) IMonyuenue 3-Oemsun 2-tperOyrun (1S,3S,4S,5S,6R)-6-(UUKIONPOTHIMETHI)-S-
¢dTop-2-azabunukio[2.2.2|okraH-2,3-nukapOokcunara u 3-0eH3un 2-TpeTOyTHI
(15,35.,48,58S,6S5)-6-(uknonponuiamern)-5-prop-2-azadunmkio[2.2. 2]okran-2,3-
nukapOoKcuiaTa

3-bensun 2-TpeTOyTHI (1S,3S,4S,58,6R)-6-(unknonponuimMeTin)-S-¢prop-2-
azabunmkio[2.2 2]Joktan-2,3-qukapbokcunar (86  wmr) m  3-OeHsun  2-TpeTOyTHI
(1S,3S.,48,5S,65)-6-(muknonponuiMmerui )-5-grop-2-azadburnukino[2.2. 2 |okran-2,3-
nukapOokcunar (152 wMr) moaydand METONOM, AaHAJIOTMYHBIM METOAY Ul CTaJud  a)
pedepencHoro mpumepa 16, myrem wucnonb3oBanus 3-Oenszun 2-tperOytun (1S,3S,4S,5R)-6-
(IMKJIOMTPOMTMIIMETHT )-5-THAPOKCH-2-a3a0unnkio[2.2 2 |okran-2,3-qukapbokcunara (363  wmr),
KOTOPBIA TPEACTaBJsT COOOH CMeCh HM30Mepa C BBICOKOW TOJSPHOCTBIO B pedepeHCHOM
npumepe 15.

3-bensun 2-tpeTOy T (18,3S.,4S,5S,6R)-6-(ukionponuimMeTi)-5-prop-2-
a3abumkio[2.2.2|okran-2,3-1ukapOOKCHIIAT

LC-MS; [M+H]" 418,4/Rt (MmunyT) 1,27 (ycnoBus npoBeneHust aHanusa A)

3-bensun 2-TperOyTui (1S,35,48S,58,65)-6-(uuknonponunmernin)-S-¢prop-2-
a3zabumkio|2.2.2|okran-2,3-nukapOoKCHIaT

LC-MS; [M+H]" 418,4/Rt (MmunyT) 1,29 (ycnous npoBeneHust aHanusa A)
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[0303]

e) Ilonyuenue (18S,3S,4S,5S,6R)-2-(TperOyTokcrKapOOHI)-6-(LUKIOPONHIMETHIT)-S-
¢dTop-2-a3abunmkio[2.2.2 JokraH-3-kapOoHOBOH KUCHOTHI (pedepeHcHbli mpumep 18)

Heounmennoe Ha3zBaHHOe coenuHeHue (73 MIr)mojydaid METOJIOM, AHAJIOTUYHBIM
merony ansi cramuu b) pedepercHoro mpumepa 16, myTeM UCHONb30BaHHs 3-OeH3Wa 2-
tperOytun  (1S,3S,4S,5S,6R)-6-(uukno-nponuamerin)-S-pTop-2-a3adunukio[2.2.2 |Jokran-2,3-
nukapOokcunara (82 mr).

LC-MS; [M-H] 326,4/Rt (munyT) 0,94 (ycnoBusi npoBeaeHus aHau3a A)

[0304]

f) Tlonyuenue (1S,35,4S,5S,6S)-2-(TpeTOyTOKCHKAPOOHMIT)-6-(IIUKIONPOTUIMETHIT)-S5-
¢drop-2-a3adbunmkiio[2.2.2 |JokraH-3-kapOOHOBOH KUCIOTHI (pedepeHCHbIN mpumep 19)

Heounmennoe HaszBanHoe coenuHenue (140 mr) mojay4danun METOAOM, aHAJOTHYHBIM
MeTony sl crtaauu b) pedepeHcHOro mpumepa 16, myTeM HCHONb30BaHUS 3-OeH3WIT 2-
tperOyrun  (1S,3S,485,58S,6S5)-6-(uuknonponuimer)-S-prop-2-azadunmkio[2.2.2]okraH-2,3-
nukapookcuara (147 mr).

LC-MS; [M-H] 326,3/Rt (munyT) 0,95 (ycnoBust npoBeneHus aHanm3a A)

[0305]

PedepencHbrii mpumep 20.

(15,35,4R,65)-2-(TperOyTokcrukapOOHNIT )-6- (IUKJIOTPOTTUIMETIII)-2-
a3abumkio[2.2.2|okran-3-kapOOHOBAsT KUCJIOTA

Pedepencubiii npumep 21.

(1S,3S,4R,6R)-2-(TperOyToKCHKapOOHII)-6-( LIMKIOMPOITHUIMETHI )-2-

a3abunmkio[2.2.2 JokTaH-3-kapOOHOBAsT KUCIOTA

Boc Boc

.u“H —- w
or}

Pedepencumrt npimep 20

OH a)
Bn

Pepepencumnzr nprmep 15

Boc /] H P B
BHCOKAA NOJIAPHOCTE o] h.— S 3 Boc ,\\H o .“H
0 0 M- " ’ 0 h Hil
Bn H 3 c) e)
Ph Bn H

Pedpepencrmy npmmep 21

[0306]

a) Ilomyuenme 3-OGemsun 2-tperOytmn (1S,35,4S,5R,6R)-6-(uuKIonpoOnmiIMeTH)-5-
[(dhenokcHKapOOHOTHOMIT)OKCH |-2-a3a0uinkiio-[2.2.2 JokTaH-2,3-nukapOokcunarta u 3-0eH3mi 2-
TpeTOyTHI (1S,3S,4S,5R,6S)-6-(uuknonponunmeTin)-5-[ (peHOKCHKapOOHOTHOMI)-OKCH | -2-
azabuimkio2.2.2|okran-2,3-nukapOoKcuiara

PactBop 3-6ensun 2-tperOytun (18S,3S,4S,5R)-6-(LukaonponmiMeTn)-S-rugpokcu-2-

azabunukio[2.2.2]okran-2,3-qukapbokcunara (7,3 r), KOTOpbIM mpencrasisieT coboil cMmech
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CTEpeon30Mepa C BBICOKOH MOJSIPHOCTBIO B pedepeHCHOM npuMepe 15, B anerorutpuie (50 M)
oxjyaxnamu po 0°C, wu  pobGasnsamm  4-(mumerun-amuHO)mmpuzanH (8,6 1) W
denmnxnoptuonopopmuar (4,74 mi). Cmecy nepemernsanu npu S0°C B tedeHue 12 yacos.
PeakunoHHy0 cMeCh OXJIaXJalu 10 KOMHATHON TeMIepaTypbl, J0OABISIIN COJIEBOH PacTBOp, U
CMeCh 3KCTparupoBaiu dtusaneratoM. OpraHudeckuil Cioi CylUIMian Haa Cyiab(paToM MarHus u
¢uipTpOBaNM, M PACTBOPUTENb YOAISIM MPU TOHWXKEHHOM naBieHHH. OCTaToK OYMINAIH
KOJIOHOYHOH  Xpomatorpadueii Ha cuimkareiae (TE€KCaH/dTHIALIETaT) C  IOJy4YeHHEM
HEOUHINEHHOTO 3-0eH3un 2-TpetTOyTH (18,3S,4S,5R ,6R)-6-(HUKJIOTIPOITHIMETHI )-5-
[(dbenokcukapOoHOTHOMI)OKCH | -2-a3a0unmkio[2.2.2|okTaH-2,3- mukapOokcunara (1,80 1) wu
HEOUHINEHHOTO 3-0eH3uI 2-TpetOyTI (18,3S,4S,5R,6S)-6-(LUKJIOTPOTHIMETHI )-5-
[(dbenokcuKapOOHOTHOMI)-OKCH |-2-a3a0utukio[2.2.2 JokTan-2,3-nukapookcunara (7,90 r).

3-bensun 2-TperOy T (1S,35,4S,5R,6R)-6-(1IMKJIONPOTTUIMETHT )-5-
[(dbenokcukapOoHOTHOMIT)OKCH | -2-a3a0unnKkIo[2.2.2 |okTaH-2,3- mukapOokcuiaT

LC-MS; [M+H]" 552,2/Rt (MmunyT) 1,42 (ycnoBus npoBeneHust aHanusa A)

3-bensun 2-TpeTOyTHI (1S,3S,4S,5R,6S)-6-(UMKIOTIPONTUIMETHI )-5-
[(dbenokcuKapOoHOTHOMIT)OKCH ]| -2-a3a0unnkIio[2.2.2|okTaH-2,3- tukapOokcuiaT

LC-MS; [M+H]" 552,2/Rt (MmunyT) 1,45 (ycnous npoBeneHust ananusa A)

[0307]

b) Ilomyuenne 3-Oenszun 2-tperOytun  (1S,3S,4R,6S)-6-(muxnonponuamern)-2-
azabumkio[2.2.2]okran-2,3-nukapOoKcunara

PactBop  3-Oensun  2-tperOyTui (1S,3S,4S,5R,6R)-6-(MKJIONPOMTUIMETHII )-5-
[(dpenokcHKapOOHOTHOMIT)OKCH |-2-a3a0unmkiio-[2.2.2 Joktan-2,3-nukapookcmiata (1,80 1) B
tonyosie (50 mn) oxnaxknganu no 0°C, u mobassmu Tpuc(tpumermicunmwn)cunad (5,03 mu) u
2,2"-a300uc(2-merunnporuonutpui) (0,11 r). Cmech nepemerinBany npu Harpesanuu npu 5S0°C
B TeYeHHE 5 4acoB. PEakIMOHHYI0 CMeCh OXJIAJKAAIN 10 KOMHATHOH TeMIlepaTypsl, JOOaBISIIN
COJIEBOH PacTBOp, U CMECh HKCTPArupoBajiu dTwianeraroM. OpraHuuecKuil CIOH CYLIMIU Hax
cyabdaroMm marHus ¥ (QUIBTPOBAIU, U PACTBOPUTENb YOAISIM NP MOHUKEHHOM IaBJICHUH.
Ocratok oOYMINAIM KOJIOHOYHOM XpomaTtorpaduei Ha cunukarene (T€KCaH/dTUIALIETAT) C
noJiy4eHueM HazBaHHoOro coenuaenus (0,80 r).

LC-MS; [M+H]" 400,2/Rt (MmunyT) 1,38 (ycnoBusi npoBeneHust aHanusa A)

[0308]

c¢) Ilonyuenne 3-Oemsun 2-tperOytmn (1S,3S,4R,6R)-6-(uuKIONPOMUIMETIIT)-2-
azabumkio[2.2.2]okran-2,3-nukapOoKcuiaTa

HasBannoe coennrenue (5,50 T) mony4and METOIOM, aHAJIOTHYHBIM METONY JJIsl CTaJHNH
b) pedepencuoro nmpumepa 20, myTem ucnosap3oBanus 3-0ensun 2-tpetdytun (1S,3S,4S,5R,6S)-
6-(UKJI0-TIpOMMIIMETHI)- 5-[ ((peHOKCHKapOOHOTHOMIT)OKCH | -2-a3a0unnkiio| 2.2.2 |-okTan-2,3-
nukapbokcunara (7,90 r).

LC-MS; [M+H]" 400,2/Rt (MmunyT) 1,40 (ycnous npoBeneHust aHanusa A)

[0309]

d) Tonyuenmne (1S,3S,4R,6S)-2-(TperOyToKcruKapOOHNIT)-6-( IUKIONPOIUIMETHII)-2-
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a3zabunmkio|2.2.2]okraH-3-kapOOHOBOH KUCIOTHI (pedepeHcHbIit mpumep 20)

HasBannoe coennnaenue (3,90 r) mony4anu METOAOM, aHAJOTHYHBIM METONY JJIsl CTaJANH
b) pedepencroro nmpumepa 16, nyrem ucnonb3oBanHus 3-0en3un 2-tperOytui (1S,3S,4R,6S)-6-
(UK JIOTpONUIMETHN)-2-a3a0unmkiio[ 2.2.2]okran-2,3-gukapookcumnara (5,50 r).

LC-MS; [M+H]" 310,2/Rt (MmunyT) 1,02 (ycnoBusi npoBeneHust aHanusa A)

[0310]

e) [Ionyuenme (1S,3S,4R,6R)-2-(TperOyToKcuKapOOHII)-6-(IUKIOMPOMUIMETHI)-2-
azabuumkio[2.2.2JokTaH-3-kapOOHOBOM KUCIOTHI (pedepercHblit mpumep 21)

HasBanHoe coequuenue (980 mr) mojy4anu METOIOM, aHAJIOTUYHBIM METOAY Uil CTaAUH
b) pedepencHoro npumepa 16, nmyrem ucnonb3oBanus 3-6en3un 2-tperoytun (1S,3S,4R,6R)-6-
(mmKIOnpOonUIMeTHN )-2-a3a0unmkiio[2.2.2 JoktaH-2,3-aukapookcuiara (1,20 r).

LC-MS; [M+H]" 310,2/Rt (MmunyT) 1,04 (ycnoust npoBeneHust aHanusa A)

[0311]

PedepencHpiii mpumep 22.

TperOytun (1S,35,4S)-3-[2-(5-{2-[ mu(mponan-2-nn)kapdamomni | -4-

dTopdenokcu } mupumuanH-4-mn)-2,7-nuazacnupo| 3,5 |HoraH-7-kapOoHUI |- 5-0kco-2-

a3a0umKio[2.2.2|okTan-2-KkapOOKCHIAT

F ‘i_( F, _Q
Boc \\H
i E + 0 \‘d ' Boc H
h{_é_NOQ Pedpepencmrmi nprmep 9 b{_}_N@

Pebepencumit opimep 2 PedpepercHrnt mprmep 22

K pactBopy 2-{[4-(2,7-anazactupo[3,5]HoHaH-2-n1)IUPUMHUANH-S-UII|oKcH } -5-rop-
N,N-gu(nponan-2-un)oensamuna (164 wmr), monyueHHOro B pedepeHCHOM mpumepe 2, B
xjopodopme 2 MJT) n00aBIISLITH (1S,3S,4S)-2-(TpeTOyTOKCHKAPOOHIIT)-5-0KCO-2-
azabunmkio[2.2.2]okran-3-kapOoHoByto kuciory (100 wmr), monydeHHy0 B pedepeHCHOM
npumepe 9, WSCI'HCI (85 mr), HOBt (68 mr) u N, N-mumsonponumtunamus (0,13 mu), u
CMech NepeMeLInBaIl IpU KOMHATHOM TeMriepatype B TedeHue 2 yacos. K peakiuonHoil cmecu
n00aBJISII BONY, H CMEChb 3KCTparupoBaiu xjopodopmoM. [TonmydeHHbI OpraHudecKuid CIIon
CYLIMJIM HaJ CyJb(paToM HATpHUsi U (QPHIBTPOBAIN, U PACTBOPHUTENb YAAJSUIA MPU MOHWKEHHOM
nasneHnn.  OcTraTok  OYMINAIM  KOJIOHOYHOW  Xpomartorpadueili  Ha  CHIIMKarene
(rexcan/aTHALIETAT) C OJYYEHUEM Ha3BAaHHOTO coequHeHus (245 mr).

LC-MS; [M+H]" 693,2/Rt (MmunyT) 0,97 (ycnoBust npoBeneHust aHanusa A)

[0312]

PedepencHriii npumep 23.

TperOyTun (18,38,4S)-3-[2-(5-{ 2-[ mu(ponan-2-wun)kapOamor |-4-

dropdhenokcu } mupumunun-4-un)-2,7-nuazacnupo| 3,5 |HoHaH-7-kapOOHUI |- 5-(METOKCHMMUHO)-

2-a3abunukiio[2.2.2]okraH-2-kapObokcunar
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Boc H Boc H
o O — o h o
N N
X4 OO
“OMe
PedepeHCH npumMep 22 PedepeHcH mpumep 23

K  pacrBopy  tperOytun  (18S,3S,4S)-3-[2-(5-{2-[ nu(niponan-2-wn)kapdbamon|-4-
bropheHokcu } mupuMuauH-4-un)-2,7-nuazacnupo-| 3,5 JHoHaH-7-kapOOHMI |-5-0KCO-2-
azabunmkio[2.2.2Joktan-2-kapookcmnara (100 mr), moay4eHHOro B pedepeHCHOM npumepe 22,
B stanoje (1 M) u Bozme (2 mur) nobGasnsimm O-MEeTUITHAPOKCHIIAMUHA TUAPOXJIopua (24 mr) u
anerat Hatpusi (35 mr), u cMech nepemernuBanu npu 75°C B Teuenue 3 dacoB. K peakiimoHHOM
cMecH OOABIISIIM BONIY, M CMECh SKCTParupOBaNId dTHIALETaTOM. [10oJlydeHHBII OpraHuYecKuit
CJIOW Cywmwid Hanx CyiabparoM HaTpus W (PUIBTPOBAIM, W PACTBOPHUTENb YIASUIA TIPU
MOHMKEHHOM JaBJIEHHUH C ITOJIyY€HHEM Ha3BaHHOTO coenHeHus (89 mr).

LC-MS; [M+H]" 722,6/Rt (MmunyT) 0,98 (ycnoBust npoBeneHust aHanusa A)

[0313]

PedepencHbrii mpumep 24.

TperOytun (1R,3S,4R)-3-[7-(5-{2-[ an(nponan-2-mn)kapOamon|-4-
dropdhenokcu } mupumuaun-4-un)-2,7-nuazacnupo| 4,4 |HonaH-2-kapooHui|-2-

a3abuimkio[2.2.2|okran-2-kapOoKcuiaT

S H

Reference example 4 Reference example 24

Haspannoe coemunenue (100 Mr) mosydand METOAOM, AHAJOTHYHBIM METOAY IS
pedepencHoro mnpumepa 22, myTeM wucnoib3oBaHus 2-{[4-(2,7-nuazacnmupo[4,4]|HoHaH-2-
W) IUPUMHIUH-S-1 | okcH §-5-pTop-N,N-gu(nponan-2-un)denzamuaa (122 mr), mosyueHHOTo B
pedepencaom npumepe 4, u (1S,3S,4R)-2-(TperOyTokcukapOoHm)-2-a3a0uukio-[2.2.2]okran-
3-kapOOHOBOM KHUCIIOTHI (85 Mr), KOTOpasi MPOU3BOAUTCS TPOMBIIIIEHHOCTHIO.

LC-MS; [M+H]" 679,0/Rt (MmunyT) 1,89 (ycnosust nposeneHust aHanusa B)

[0314]

PedepencHpie npumepsr 25-40

Crnenyrome pedepeHcHbie npumepsl 25-40 monydanu METONAMH, AHAJIOTHYHBIMH

MeronaM Ui pedepeHCHOro mnpumepa 22, IyTeM MHCHOJIb30BAaHUA B KaXKAOM Ciydae
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COOTBETCTBYHOLIETO UCXOAHOTO COCAUHCHUS.

¢

Pedepencunrii

npumep

LC-MS; [M+H]*/Rt(Mun)
(ycioBusi npoBeneHust

aHAJTH3A)

25 2 2

733,4/2,07
(YcsioBHSI IPOBEAEeHUSI

a"Haauza B)

26 1 1

705,3/1,11
(YcsioBHSI IpOBeAeHUsI

aHau3a A)

27 2 2

733,2/1,19
(YycsioBHSI IpOBEAEHUS

aHanu3a A)

28 1 1

705,2/1,11
(YcsioBHSI IpPOBEAEeHUSI

a”Haauza A)

29 2 2

691,2/1,18
(YcsioBHSI IPOBEAeHUSI

a”Haauza A)




30

663,2/1,03
(YcsioBHSI IpOBeAeHUsI

aHau3a A)

31

691,3/1,02
(Yycji0BUSI IpPOBeIeHUs

aHau3a A)

32

663,3/1,04
(YcsioBHSI IpPOBEAEeHUS

a”Haauza A)

33

669,4/1,09
(YcsioBHSI IpOBEAeHUSI

a”Haauza A)

34

651,3/1,00
(YcsioBHSI IpOBeAeHUsI

aHau3a A)

35

751,3/1,45
(Yycji0BUSI IPOBeIeHUS

aHaJausa A)

36

637,2/1,15
(YcsioBHSI IpPOBEAEeHUSI

a”Haauza A)

37

665,3/1,15
(YycsioBHSI IpOBeAeHUS

a”Haauza A)

38

695,3/0,92
(YcsioBHSI IpOBEAeHUSI

a”Haaunza A)




677,2/1,63
39 2 2 (ycji0BUSI IPOBeIeHUsI
aHanusa B)
751,4/2,06
40 2 2 (Yycji0BUSI IPOBeIeHUS
aHanusa B)
[0315]
PedepencHbriii npumep 41.
TperOytun (1S,3S,4R)-3-[2-(5-{2-[ nu(nponan-2-wn)kapbamomn |-4-

dropdhenokcu } mupumuanH-4-un)-2,7-nuazacnupo| 3,5 |JHoHaH-7-kapOoHU|-5 —(2H2)Memnm:[eH—
2-a3abunukiio[2.2.2]okraH-2-kapObokcunar

Boc
wH

Bno® H Y

PedpepeHcHmM IpuMep 12

N
— S
c) ;
N’_\S-N i><:\/N
=N
PedepeHcHl npumMep 41
[0316]

a) ITonyuenue 3-0eH3un 2-TpeTOyTHI (18,3S,4R)-5-(*Hy)MeTrnnaeH-2-
azabunmkio[2.2.2])okran-2,3-nukapOoKcunaTa

K cycnensuu (2H3)MeTI/IJ'I(TpI/I(l)eHI/IJ'I)(I)OC(bOHI/ISI vomguma (2,83 r) B THF (14 wmn)
nobaBysiy Mo KarisiM H-Oytwiumarwid (1,57 Monb/n pacTBOp B rekcaHe, 3,54 i), U cMech
nepememnBanu npu 0°C B TedyeHue 1,5 yacoB. PeakllMOHHYIO CMeCh CHOBAa OXJaXKAald A0 -
78°C, wm  pobaBmsyin  mopuwsimu  3-Oenswn  2-tperOytmn  (1S,3S,45)-5-okco-2-
azabunmkio|2.2.2]okran-2,3-gukapbokcunar (1,0 r). CMmeck nepeMemnBaid B TEUEHHE 5 4acoB.
PeakunoHHYI0 CMeCh OXJaXKAajdu OO KOMHATHOM TeMIepaTypbl, Tacuiid MyTeM O0aBJIeHUs
HACBHIIEHHOT'O BOJHOTO PAacTBOPA XJIOPUAA AMMOHUS, M CMECh SKCTPArupOBaJIM 3TUJIALIETATOM.
IlonyueHHBII OpPraHUYEeCKUN CJIOW MPOMBIBAIM BOJOW U COJIEBBIM PAaCcTBOPOM, CYLIMJIA HAal

0e3BogHBIM cynbdaToM HaTpus U QuipTpoBanu. PacTBopuTens ymananu NpH MOHMKEHHOM
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nasneHnn.  OcTraTok  OYMINANM  KOJIOHOYHOM  Xpomartorpadueili  Ha  CHIIMKarene
(rexcaH/>THIIaLIeTarT) ¢ MOJy4eHueM Ha3BaHHOTO coenunenus (0,46 r).

LC-MS; [M+H]" 360,4/Rt (MmunyT) 1,22 (ycnosus npoBeaeHus aHammu3a A)

[0317]

b) ITonyuenue (1S,3S,4R)—2—(TpeT6YTOKCI/IKap6OHI/IJ'I)-5-(2H2)Me’TI/IJII/II[eH—2—
a3abunmkio[2.2.2 JokTaH-3-kapOOHOBOM KUCIOThI

K pacTBopy 3-OenH3un 2-tpetOyTIn (1S,3S,4R)-5-(*H,)MeTrnuzneH-2-
azabuumkio[2.2.2Joktan-2,3-qukapbokcunara B Meranose (10 mi) noOaBisiid BOOHBIH pacTBOP
rugpokcuna Hatpus (5 monw/n, 1,8 mu) u Boay (2 mi), u cmech nepemernnBaian npu S0°C B
TeyeHue 4 4acoB. PeakLMOHHYIO CMECh OXJIAKAAIU O KOMHATHOW TEMIIEPaTypbl, U METaHOI
yIAJSUTA TIPU TIOHM)KEHHOM JaByieHHH. [TonyueHHBIH pacTBOpP SKCTPArHpPOBAIH XJIOPOGHOPMOM.
Bonnblii cI0H TNOAKUCISUIM € TIOMOLIBEO | MOJB/JI  XJIOPUCTOBOJOPOAHON KHUCIOTBL, U
3KCTparupoBaiu  xjopodopmoM. OpraHudeckuii CJIOH TPOMBIBAINA COJEBBIM PaCTBOPOM,
cymmin Haj Oe3BOIHBIM CysbhaToM HaTpusi U (uiasTpoBanu. PacTBopHTENb yoausin NHpu
MOHIDKEHHOM JIaBJICHWHW C mojiydeHneM Ha3BaHHoro coemuHeHus (0,31 r). ITomyueHHoe
COEAMHEHHNE HCTIOIB30BAIH HA CIENYIOLIeH cTanuu 06e3 OUUCTKHL.

LC-MS; [M+H]* 270,2/Rt (munyT) 0,89 (ycnosus nposeneHms aHammsa A) 'H-SIMP
(DMSO-Dg) 6: 12,60 (1H, ym.c), 4,17-3,95. (cymmapuo 2H, m), 2,74-2,60 (cymmapuo 1H, m),
2,60-2,43 (cymmapno 1H, m), 2,34-2,23 (cymmapuo 1H, m), 1,94-1,54 (cymmapno 3H, m), 1,54-
1,41 (cymmapno 1H, m), 1,41-1,19 (cymmapno 9H, m).

[0318]

c) Ilomyuenume TperOyrun (1S,3S,4R)-3-[2-(5-{2-[au(nponan-2-um)kapbamoni]-4-
(I)Top(beHOKcn}anI/IMI/Im/IH—4—Hn)—2,7—nua3acn1/1po[3,5]—HOHaH—7—Kap60HI/m]-5-(2H2)Memm/1,ueH—
2-a3abunmkiio| 2.2.2]okran-2-kapOokcunara (pedepeHcHslil npumep 41)

HasBanHoe coenuHenue (80 Mr) mnonyvyaqum MeETOAOM, AHAJOTUYHBIM METOAY JUIS
pedepercuoro mpumepa 22, nyrem wucnonbszoBanus (1S,3S,4R)-2-(TpeTOyToKcukapOOHMI)-S-
(*H,)MeTrnnzen-2-a3aGuuukino-[2.2.2]oktan-3-KapGoHOBO KHCIOTHI (36 Mr).

LC-MS; [M+H]" 693,6/Rt (MunyT) 0,99 (ycnoBust npoBeneHus aHanu3a A)

[0319]

PedepencHbrii npumep 42.

TperOyTun 7-1(1S,3S,4R)-2-(TpeTOyTOKCUKAPOOHWMIT)- S-METHITH IEH-2 -
azabuimkio[2.2.2]okran-3-kapOoonmi]-2,7-nuazacnupo-[ 3,5 |HoHaH-2-kapObokcuaat
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Boc Boc wH
0 N ' >

N_ " —_— 0 N-
OH a) Boc—N()CN OH b
HO® H H

PedpepeHCH NpuMep 5

PebdepeHcHll npyvmep 42

[0320]

a) Iomyuenne tperOytun 7-[(15,3S,4S,5R)-2-(TpeTOyTOKCcH-KapOOHMI)-5-THAPOKCH-2-
azabuimkio[2.2.2|okran-3-kapoonm|-2,7-nuazacnupo| 3,5 |HonaH-2-kapOokcuiaTa

K pactBopy coemunenuns (20,0 r), moaydeHHOro B pedepeHCHOM mpumMepe S5, B
nuxjiopmetane (200 mut) mobasnsiu TpeTOyTwi 2,7-auazacnupol 3,5 [HoHan-2-kapookcunar (18,4
r), WSCI'HCI (18,4 r), HOBt (13,0 r) u N, N-nuuzonpornmmstuiamut (16,7 mir) mpu KOMHATHOR
TeMIepaType, U CMeCh IEpPEeMEIIMBAIM NMPHU KOMHATHOH Temmeparype B TeueHHe Houm. K
pPEaKIMOHHON CcMecH MAO00aBIsAIM XJOPOPOpM, M CMECh NPOMBIBAINA IIOCIENOBATEIHHO
HACBHIIEHHBIM BOJHBIM PACTBOPOM XJIOPHA aMMOHUS, BOJOH M coneBbIM pacTBopoM. Cmech
CylIMiM Haja Oe3BOAHBIM Cynb(paToM HaTpus M (UIBTPOBAIM. PacTBOpUTENb YyIANAIM U3
¢unpTpaTa NpU NOHMKEHHOM JABJIEHHM, U TOJYyYEHHBIH OCTATOK KPUCTAJUIM30BAIU B CMECU
AUU30IpOonHIoBbIi d¢up/rexcan (1/1) ¢ monyueHuem HazBaHHOTrO coennHenus (33,9 r).

LC-MS; [M+H]" 480,1/Rt (MmunyT) 0,83 (ycnoBusi npoBeneHust aHaausza A)

'H-SIMP (DMSO-Dy) 8: 4,48 u 4,39 (cymmapso 1H, kaxnaeiii m), 4,27-4,302 (cymmapHO
2H, m), 3,73-3,25 (cymmapno 9H, m), 2,41 u 2,32 (cymmapuo 1H, xkaxnpiii m), 2,15 (1H, yur.m),
1,98-1,51 (cymmapuo 10H, m), 1,46-1,42 (cymmapuo 13H, m), 1,39-1,36 (S5H, m).

[0321]

b) Ilonyuenue  TtperOytun  7-[(1S,3S,45)-2-(TpeTOyTOKCH-KapOOHMIT)-5-0KCO-2-
a3abumko[2.2.2|okran-3-kapoonun |-2,7-nuasza-crupo| 3,5 |HoHaH-2-kapOokcuiIaTa

K pactBopy okcamuixiopuna (8,94 min) B quxyopmetane (300 mut) m1oOaBIIsIH MO KaIJIsIM
mumetwicyibdpokenn (11,1 mim) B atmocdepe azora npu -78°C, u cMech NMepeMEeIIUBaIH MPH -
78°C B Teuenue 30 munHyT. JloGaBmsum mo kamsiM pactBop tperOytun 7-[(1S,35,4S,5R)-2-
(TperOyTOKCHKApOOHI)-5-THAPOKCH-2-a3a0uinkio[ 2.2.2|okTaH-3-kapOonmn|-2,7-
nuazacrmpol 3,5 |HoHnaH-2-kapbokcunara (25,0 r) B guxiopmerane (100 mu) mpu -65°C wnm
HIDKE, U CMeCh nepeMernnsain npu -78°C B TeueHue eme onHoro 4aca. Jlo0aBmism no Karmsm
TprsTIiamMuH (36,3 M) mpu -78°C, M cMech MOAOrPeBaM A0 KOMHATHOH TeMIepaTtypbl U
nepeMemBaid B TeueHue eme 30 MuHyT. PeakimonHyio cMech pazOaBisin XJIOPOPOPMOM U
IPOMBIBAJIN TTOCIIEIOBATEIBHO HACBIIEHHBIM BOIHBIM PACTBOPOM XJIOPHIA aMMOHHUs, BOAOH U

COJIEBBIM pacTBOpPOM. [lojydeHHBIN OpraHMYecKud CJIOW CyIIWian Haj Oe3BOIHBIM CYJIb(paToM
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HaTpusi ¥ puibTpoBai . PacTBopuTens yaansnu u3 QuiabTpara rnpHu MOHWKEHHOM IAaBIEHUH, U
OCTaTOK KPUCTAJUTU30BAJIN B FEKCaHE C IMOJyYeHUEM Ha3BaHHOTrO coenrHenus (22,5 r).

LC-MS; [M+H]" 478,1/Rt (munyT) 0,90 (ycnosus nposeaeHus aHamu3a A)

'H-s1mMP (CDCl3) 8: 4,79 n 4,73 (cymmapno 1H, xaxnsrit m), 4,70 u 4,55 (cymmapso 1H,
KaKabld M), 3,74-3,25 (cymmapno 8H, m), 2,67-2,29 (cymmapuo 4H, m), 2,01-1,50 (cymmapHo
7H, m), 1,50-1,41 (cymmapno 12H, m), 1,39 (6H, c).

[0322]

¢) Ilonywyenue TtperOytun 7-[(1S,3S,4R)-2-(TperOyToKcH-KapOOHM)-5-MeTHIHaeH-2-
a3abuiuko[2.2.2]okran-3-kapoouun|-2,7-nuazactupo| 3,5 JHoHaH-2-kapOokcuara
(pedepencHbiii mpumep 42)

K cycnensun merun(tpudenmn)docdonus Opomuna (25,2 r) B THF (300 mi) nobassiiu
TperOyTokcun Kanus (7,9 T) mpu OXJaXKIEHUH JIBJOM, H CMECh NEPEMEIINBAIN B TCUCHHE Yaca.
K peakunonnoit cmecu noGassin Tperoytn 7-[(15,3S,4S)-2-(TperOyTokcrkapOoHmN)-5-0KCOo-
2-azabunukiio[2.2.2]okran-3-kapbonmn]-2,7-muaszacnupol 3,5]-HoHaH-2-kapObokcunar (22,5 1), u
CMeChb TEepPEeMELINBAIN MPH KOMHATHOW TEMIIEpaType B Te4YeHHE 2 4acoB. 3areM J00aBIsUH
metwi(tpudennn)pochonuss Opomun (8,4 r) m TperOyrokcun kamms (2,6 T), U cMech
nepeMeIIuBaId NIPU KOMHATHOW TEeMIlepaType B TEUEHHE elle OJHOro 4aca. PeakunOHHYHO
cMech Paz0aBIsLTN STHJIALIETATOM W IPOMBIBAJIN BOAOW M COJIEBBIM pacTBOpoM. IlomyueHHBIH
OpPraHMYeCKUW CJIOW Cymmi Haj Oe3BOOHBIM Cyjib(paroM HATpusi U (PUIBTPOBAIH.
PactBopurens ynansanun u ¢uiabTpara Nnpu MOHWKEHHOM JABJIEHWH, M OCTaTOK OYHINAIN
KOJIOHOYHOU XxpomaTorpadueil Ha cuimkarese (reKCaH/3THIaleTar) ¢ MOJy4YeHHeM Ha3BaHHOTO
coenuHeHus (24,2 ).

LC-MS; [M+H]" 476,1/Rt (MmunyT) 1,09 (ycnoBust npoBeneHust anaausa A)

'H-SIMP (CDCls) &: 4,94 (1H, yiur.c), 4,78 (1H, m), 4,57 u 4,50 (cymmapuo 1H, kaxapiii
M), 4,38 u 4,23 (cymmapuo 1H, kaxpeii yum.c), 3,77-3,26 (cymmapuo 8H, m), 2,67-2,49
(cymmapno 1H, m), 2,47 u 2,41 (cymmapuo 1H, xaxnbiit m), 2,38-2,27 (cymmapuo 1H, m), 2,26-
2,13 (cymmapuo 1H, m), 1,98-1,47 (cymmapno 7H, m), 1,47-1,39 (cymmapno 12H, m), 1,37 (6H,
C).

[0323]

Ilpumep 1.

2-[(4-{7-[(1S,35,4R,6S)-6-(L{uknonponunmerun)-2-a3aburukino-[ 2.2 2 |okraH-3-
kapOonm|-2,7-nuazaciupol 3,5 |HoHaH-2-UJ } -TUPUMUIUH- S-WT)OKCH |-5-pTop-N,N-nu(mponan-

2-nn)OeH3aMun

PedepeHcHE npuMep 25
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K pactBopy TperOytun (1S,3S,4R,6S5)-6-(uuknonpommmern)-3-[2-(5-{2-[au(npomnas-
2-un)kapOamomn|-4-pTopheHoKcH } mupuMUInuH-4-1)-2,7-nuaszacnupo| 3,5 |HoHaH-7-kapOoHMI]-
2-a3abunukiio[2.2.2]-oktan-2-kapOokcuiara (62 Mr), moJy4eHHOro B pedepeHCHOM MpuMepe
25, B guxjopmerane (1 mu) moOaemsiim TFA (1 mi) mpu KOMHAaTHOH Temriiepatrype, U CMeCh
nepeMelIuBaiy MpH KOMHATHOH TemrepaTtype B TeueHue daca. PacTBOpHUTENb yIalsiu IpU
NOHIDKEHHOM ~ JaBJIEHMH, ¥ OCTaTOK O4YMINAIM  KOJOHOYHOW Xpomarorpapueil Ha
AMHUHUPOBAHHOM CHJIHKAreyie (STUNALETaT/METaHOJN) ¢ TOJy4YeHHEM HA3BaHHOTO COEIMHEHUsI
(28 mr).

LC-MS; [M+H]" 633,4/Rt (MmunyT) 1,64 (ycnosust npoBeneHus aHanusa B)

'H-SIMP (CDCls) §: 8,39 (1H, ¢), 7,80 (1H, n, J=3,1 I'u), 7,02-6,95 (2H, M), 6,74 (1H,
M), 4,03 (2H, m), 3,96-3,86 (3H, m), 3,79 (1H, m), 3,67-3,46 (3H, m), 3,30 (2H, yur.c), 2,85 (1H,
ym.c), 2,16 (1H, m), 2,03 (1H, m), 1,80-1,59 (6H, m), 1,53 (3H, n, J=6,7 T'n), 1,48 (3H, n, J=6,7
I'm), 1,39-1,23 (4H, m), 1,16-1,08 (7H, m), 0,88 (1H, m), 0,68 (1H, m), 0,45-0,37 (2H, m), 0,08-
0,03 (2H, m).

[0324]

Ipumep 2.

2-[(4-{7-[(1R,3S,4R)-2-A3abunukio[2.2.2 JokTan-3-kapOonmi|-2,7-

nuaszacrupol 4,4 |HoHaH-2-1J } TUPUMHINH-5-11)oKCH | -S-¢pTop-N,N-nu(nponan-2-wn)0eH3aMus
F; 4<‘—< F; 4<‘_<
— ﬁ —
H 'i,’
'l_i

PedepeHcHIIT npuMep 24 NpuMep 2

e,
H

HaspanHoe coenunenue (89 Mr) mosyyanau METOAOM, aHAJIOTUYHBIM METOAY B MpUMeEpe
1, nyrem wucnonbzoBanusi TperOytun (1R,3S,4R)-3-[7-(5-{2-[nu(nponan-2-un)kapdbamomni]-4-
dropdenokcu } mupumunnH-4-mn)-2,7-nuazacnupol 4,4 |HonaH-2-kapOoHu|-2-
azabunmkio[2.2.2]-okran-2-kap6okcunar (100 mr), momy4eHHOTo B pedpepeHCHOM npumepe 24.

LC-MS; [M+H]* 579,0/Rt (munyT) 1,50 (ycnosus nposeaeHus aHanusa B)

'H-SIMP (CDCl5) &: 8,34-8,30 (1H, m), 7,85-7,79 (1H, m), 7,22-7,18 (2H, m), 6,89-6,80
(2H, m), 3,72-3,23 (11H, m), 2,87-2,69 (1H, m), 1,87-1,54 (8H, m), 1,44-1,43 (4H, m), 1,35-1,24
(6H, m), 1,08-1,02 (8H, m), 0,88-0,85 (1H, m).

[0325]

IIpumeps! 3-19.

Coenunenus npumepos 3-19 nonydanu METOAOM, aHAJIOTMYHBIM METOAY AJis pumepa 1,

MNyTEM HCIIOJIb30BAHUS B KAXKIOM CJIyda€ COOTBETCTBYHOLIETO NCXOAHOTO COCANHCHU.
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ITpumep

LC-MS; [M+H]" unmn
[M+2H]2+/Rt (MuH) (ycnoBus
NPOBENEHUS AaHAJTH3)

"H-IMP: xumuueckuii CIOBUT

605,3/1,60(ycnoBust MpOBEACHUS
aHanmmsa B)
'H-sIMP (DMSO-Dg)s: 8,28 (1H, ¢),
7,75 (1H, ¢), 7,23-7,19 (2H, ), 7,03-
6,99 (1H, m), 4,36-4,24 (SH, m), 4,04-
4,01 (2H, ), 3,67-3,50 (3H, m), 3,31
(4H, ym.c), 2,62 (1H, ym.c), 1,93-
1,90 (2H, m), 1,67 (1H, yum.c), 1,44-
1,23 (4H, m), 1,43 (3H, 1, J=6,7 T'w),
133 (3H, n, J=6,7 I'n), 1,08 (3H, x,
J=6,7 Tu), 1,03 GH, n, J=6,0 T'w),
0,99 3H, g, J=6,7 I'ny), 0,67-0,61 (1H,
M), 0,38-0,36 (2H, m), 0,01-0,00 (2H,

633,4/1,62(ycnoBust MpOBEACHUS
aHanmmsa B)

'H-sIMP (CDCl5)8: 8,39 (1H, 1, J=1,2
I'm), 7,80 (1H, 1, J=3,7 '), 7,01-6,96
(2H, m), 6,74 (1H, m), 4,03 (2H, m),
3,93-3,88 (2H, m), 3,82-3,75 (2H, m),
3,67-3,45 (3H, m), 3,30 (2H, ym.c),
2,88 (1H, ymr.c), 1,95-1,83 (2H, m),
1,78-1,26 (16H, m), 1,14-1,08 (6H, m),
0,90-0,85 (2H, m), 0,70 (1H, ™), 0,43-
0,37 (2H, m), 0,08-0,03 (2H, m).

605,4/1,60(ycnoBust MpOBEAECHUS
aHanmusa B)
'H-SIMP (CDCl5)3: 8,40 (1H, 1, J=1,8
I'm), 7,82 (1H, 1, J=3,7 '), 7,00-6,96
(2H, m), 6,69 (1H, m), 4,47-4,06 (8H,
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M), 3,77 (IH, m), 3,51-3.45 (2H, m),
2,80 (1H, ™), 1,96-1,26 (16H, w),
1,14-1,08 (6H, m), 0,89-0,85 (2H, ),
0,68 (1H, m), 0,43-0,37 (2H, m), 0,04
(2H, m).

591,2/0,73(ycnoBust mpoBeAeHUs

aHanuza A)
'H-IMP (DMSO-D6) &: 8,25 (1H, ¢),
7,71 (1H, n, J=4,3 T'n), 7,22-7,17 (2H,
M), 7,01 (1H, m), 4,89 (1H, c¢), 4,69
(1H, ¢), 3,93 (2H, ym.c) 3,85 (1H,
yur.c), 3,83 (2H, ym.c), 3,66 (1H, m),
3,57-3,46 (2H, m), 3,37 (1H, m), 3,26
(2H, yurc), 2,97 (1H, n, J=3,0 T'),
2,43 (1H, ymwm), 2,33 (1H, ym.m),
2,27 (1H, yurc), 2,22 (1H, nn, J=2,1,
16,8 T'm), 1,70 (2H, yur.m), 1,63 (3H,
yu.m), 1,57-1,49 (1H, m), 1,41-1,37
(5H, m), 1,31 (3H, g, J=6,7 I'm), 1,06
(3H, n, J=6,7 T'y), 0,97 (3H, n, J=6,7
I').

282,6/0,87(ycnoBusi NpOBEACHUSI
aHanuza A)
'H-IMP (DMSO-Dg)8: 8,29 (1H, x,
J=2,4 Tn), 7,76 (1H, n, J=7,3 Tw),
7,24-7,20 (2H, m), 7,05-7,02 (1H, m),
4,89 (1H, ¢), 4,69 (1H, c), 4,37-4,26
(5H, m), 4,10-4,05 (2H, m), 3,70-3.66
(1H, m), 3,55-3,51 (2H, m), 3,32 (4H,
yur.c), 2,96 (1H, ¢), 2,42-2,22 (2H, m),
1.68-1,61 (2H, M), 1,44 3H, g, J=6,7
T'w), 1,40-125 (2H, m), 1,34 GH,
J=6,7 Tw), 1,09 3H, 1, J=6,7 TI'w),
0,99 (3H, 1, J=6,7 T'w), 0,88-0,84 (1H,

591,2/0,73(ycnoBust mpoBeneHUs
aHanmms3a A)
'H-IMP (DMSO-Dg) &: 8,26 (1H, ¢),
7,72 (1H, ¢), 7,26-7,17 (2H, wm), 7,07-
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6,99 (1H, m), 4,80 (1H, 1, J=1,8 T'w),
4,64 (1H, 1, J=1,8 T'w), 4,04-3,90 (2H,
M), 3,90-3,81 (2H, m), 3,79 (1H, c),
3,72-3,60 (1H, m), 3,55-3,27 (SH, m),
3,19 (1H, x, J=1,8 T'), 2,55-2,42 (3H,
M), 2,36-2,24 (1H, m), 1,87 (1H, c),
1,81-1,55 (SH, m), 1,53-1,37 (5H, m),
132 3H, n, J=6,1 T'n), 1,07 GH, x,
J=6,7 Tw), 0,98 (3H, 1, J=6,7 I'ny).

563,6/1,51(ycnoBust mpoBeneHUsI
aHanmmsa B)

'H-sIMP (DMSO-Dg)s: 8,29 (1H, ¢),
7,76 (1H, ¢), 7,24-7,19 (2H, wm), 7,04-
7,00 (1H, m), 4,77 (1H, ¢), 4,62 (1H,
¢), 4,43-423 (SH, m), 4,06-4,02 (2H,
M), 3,70-3,49 (3H, wm), 3,32 (4H,
yur.c), 3,13 (1H, ¢), 2,38-2,28 (2H, m),
1,96 (1H, ¢), 1,80-1,72 (1H, m), 1,54-
1,34 3H, m), 1,44 (3H, 1, J=6,7 T'w),
134 (3H, n, J=6,7 T'n), 1,09 3H, x,
J=6,0 Tw), 1,03 (1H, n, J=8,5 T'w),
1,00 3H, 1, J=6,7 I'y).

10

285,2/0,70(ycnoBust MpOBEAECHUS
aHanuza A)

'H-sIMP (DMSO-Dg)s: 8,27 (1H, ¢),
7,74 (1H, c), 7,23-7,19 (2H, m), 7,04-
7,00 (1H, m), 5,00-4,96 (0,5H, m),
4,85-4.80 (0,5H, m), 4,34-4,.24 (5H,
M), 4,09-4,03 (2H, m), 3,75 (1H, o),
3,69-3,50 (2H, ™), 3,31 (2H, yur.c),
2,88 (1H, c), 2,06-1,98 (2H, m), 1,77-
1,64 (1H, m), 1,52-1,24 (4H, m), 1,43
(H, 1, J=6,7 I'n), 1,33 3H, n, J=6,7
T'w), 1,08 (3H, 1, J=6,7 I'w), 1,03 (1H,
1, J=6,1T), 0,99 3H, x, J=4,9 T'w).

11

276,7/ 0,66(ycnoBust MPOBEACHUS
aHanmmsza A)
'H-SIMP (DMSO-Dg)s: 8,28 (1H, ¢),
7,76 (1H, ¢), 7,24-7,20 (2H, m), 7,04-
7,00 (1H, m), 4,39-4,23 (6H, m), 4,08-
4,02 (2H, m), 3,70-3,66 (1H, m), 3,54-
3,51 (2H, m), 3,41-3,32 (2H, m), 2,74
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(1H, ¢), 1,70-1,33 (9H, m), 1,43 (3H,
n, J=6,7 Tu), 1,33 (3H, 1, J=6,7 T'w),
1,11-1,08 (1H, m), 1,08 (3H, 1, J=6,7
T'w), 0,99 3H, x, J=6,7 ')

12

297,1/0,46(ycnoBust MpOBEAECHUS
aHanuza A)

'H-sIMP (CDCls) &: 8,33 (1H, c), 7,75
(1H, c), 6,95-6,90 (2H, m), 6,72-6,65
(1H, m), 4,40-4,26 (1H, m), 4,11-3,53
(7H, m), 3,50-3,37 (2H, m), 3,29-3,12
(2H, m), 3,05-2,84 (1H, m), 2,50-2,21
(3H, m), 2,11-1,97 (1H, m), 1,90-1,54
(7TH, m), 1,47 3H, g, J=6,1 I'mm), 1,42
(3H, 1, J=6,1 T'm), 1,16-0,99 (6H, m).

2

2

2

2

13

622,4/0,53(ycnoBust MpOBEAECHUS
aHanmmsza A)
'H-SIMP (CDCls) &: 8,37 (1H, c), 7,78
(1H, ¢), 7,02-6,92 (2H, m), 6,76-6,68
(1H, m), 4,21 (1H, c), 4,13-3,65 (9H,
M), 3,56-3,41 (3H, m), 3,39-3,22 (2H,
M), 2,93-2,82 (1H, m), 2,58-2,41 (2H,
M), 2,02-1,89 (1H, m), 1,89-1,59 (7H,
M), 1,59-1,40 (7H, m), 1,20-1,04 (6H,

14

651,5/0,57(ycnoBust mpoBeneHuUs
aHanmmsza A)

'H-IMP (DMSO-Dy) &: 8,31 (1H, c),
7,77 (1H, ¢), 7,31-7,23 (2H, ), 7,12
7,05 (1H, m), 5,09-4,89 (1H, m), 4,11-
3,85 (5H, m), 3,77-3,65 (1H, m), 3,61-
3,44 (3H, m), 3,41-3,23 (3H, m), 2,92
(1H, ¢), 2,10-1,95 (2H, m), 1,86-1,26
(15H, m), 1,12 (3H, x, J=6,7 Tw), 1,03
(H, r, J=6,7 Tw), 0,82-0,71 (1H, m),
0,51-0,36 (2H, m), 0,18-0,01 (2H, m).
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15

537,4/1,48(ycnoBusi mpoBeNEeHUsI

aHanmusa B)
'H-SIMP (DMSO-Dg)5: 8,28 (1H, ¢),
7,75 (1H, ¢), 7,23-7,19 (2H, ), 7,03-
7,00 (1H, m), 4,39-4,22 (5H, m), 4,01-
3,98 (2H, m), 3,69-3,51 (2H, m), 3,35-
3,31 (4H, m), 3,06 (1H, c), 2,42 (1H,
¢c), 1,47-0,99 (8H, m), 1,43 (3H, g,
J=6,7 Tu), 1,33 GH, n, J=6,7 Tu),
1,08 3H, n, J=6,7 T'm), 1,03 3H, x,
J=6,7 T)

16

565,7/1,58(ycnoBust mpoBeneHUsI
aHanmmsa B)

'H-sIMP (DMSO-Dg)s: 8,28 (1H, ¢),
7,75 (1H, ¢), 7,26-7,21 (2H, m), 7,05-
7,02 (1H, m), 3,98-3,38 (12H, m), 2,53
(1H, ¢), 1,78-1,58 (8H, m), 1,43 (3H,
n, J=6,7 I'm), 1,35-1,33 (2H, ¢), 1,34
(3H, 1, J=6,7 '), 1,08 (3H, n, J=6,7
I'm), 0,98 (3H, r, J=6,7 ')

17

595,2/1,47(ycnoBusi mpoBeeHusI
aHanuza B)

'H-SIMP (DMSO-Dg)5: 8,28 (1H, ¢),
7,74 (1H, c), 7,25-7,22 (2H, m), 7,06-
7,04 (1H, m), 4,67 (¢, 1H), 4,01-3,86
(5H, m), 3,74 (1H, ¢), 3,73-3,62 (1H,
M), 3,32-3,30 (4H, m), 2,78 (1H, c),
2,10-2,04 (1H, m), 1,80-1,48 (6H, m),
1,44-1,40 (1H, m), 1,43 (3H, n, J=6,7
I'm), 1,34 (3H, n, J=6,7 T'n), 1,26-1,18
(2H, ¢), 1,08 (3H, n, J=6,7 T'm), 0,98
(3H, n, J=6,7 T'n)

18

577,0/1,56(ycnoBust mpoBeneHUsI
ananmmsa B)
'H-SIMP (DMSO-Dg)5: 8,28 (1H, ¢),
7,74 (1H, ¢), 7,25-7,21 (2H, ), 7,05-
7,04 (1H, m), 5,01 (c, 1H), 4,67 (c,
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1H), 3.87-3,85 (2H, m), 3,71-3.64
(1H, m), 3,55-3,48 (3H, m), 3,39-3,31
(5H, m), 2,86 (1H, c), 2,14-1,98 (2H,
M), 1,77-1,65 (4H, m), 1,43 (3H, x,
J=6,7 Tm), 1,35-1,32 (3H, m), 1,34
(3H, n, J=6,7 '), 1,08 (3H, n, J=6,7
I'w), 0,98 3H, x, J=6,7 '), 0,86-0,85
(1H, m).

651,4/1,67(ycnoBust poOBEACHUS
aHanmmsa B)
'H-IMP (DMSO-D¢)s: 8,27 (1H, ¢),
7,73 (1H, ¢), 7,25-7,21 (2H, wm), 7,07-
7,03 (1H, m), 4,55 (c, 1H), 4,42 (c,
1H), 4,03-3,85 (5H, m), 3,70-3.65
(1H, m), 3,53-3,49 (1H, m), 3,26-3,24

19 2 2

(2H, m), 2,81 (1H, c), 2,04-1,94 (2H,
m), 1,71-1,65 (2H, m), 1,43 (3H, n,
J=6,7 T), 1,42-1,32 (2H, m), 1,34
(3H, n, J=6,7 T'm), 1,19-1,17 (1H, m),
1,08 (3H, n, J=6,7 I'm), 0,98 (3H, n,
J=6,7 T'n), 0,86-0,85 (1H, m), 0,44-
0,42 (2H, m), 0,08-0,04 (2H, m).

[0326]

Ipumep 20.

5-®rop-2-[(4-{7-[(1S,3S,4R)-5 —(ZHz)MeTI/IJ'II/II[eH—Z—aSa6I/ILII/IK.]'IO—[2.2.2]0KT3,H—3—
kapOonm|-2,7-auazacnupol 3,5 |HoHaH-2-un }-upUMHUIUH- S-1i1)okcH |-N, N-nu(npomnas-2-

w1)0eH3aMuT

\\“H
O HN-
:>O' H \

puMep 20

PedpepeHcHs1 npymep 41

Haspannoe coeannenue (23 Mr) mosiy4and METOAOM, aHAJIOTUYHBIM METOAY B MpUMeEpe

1, myrem wucnomp3oBanus TperOytun (1S,3S,4R)-3-[2-(5-{2-[au(nponan-2-um)kapdbamoni]-4-
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(1)Top(1)eH01<c1/1}anI/IMI/mI/IH—4—Hn)—2,7—):[1/1a3acn1/1po[3,5]HOHaH—7—Kap60HI/m]—5—(2H2)Memm/meH—
2-azabunukio[2.2.2]okran-2-kapbokcunara (80 Mr), mosy4eHHOro B pedpepeHcHOM npumepe 41.

LC-MS; [M+H]" 593,6/Rt (MmunyT) 0,70 (ycnoBust npoBeneHust aHanu3a A)

'H-SIMP (DMSO-D6) &: 8,27 (1H, c), 7,73 (1H, x, J=4,1 T'n)), 7,26-7,16 (2H, wm), 7,03
(1H, m), 4,05-3,90 (cymmapno 3H, ym.c), 3,87 (2H, m), 3,67 (1H, m), 3,57-3,45 (2H, m), 3,45-
3,19 (cymmapno 3H, m), 3,07 (1H, ¢), 2,52 (1H, yum.c), 2,33 (1H, ym.c), 2,27 (1H, an, J=2,5,
17,1 I'm), 1,79-1,60 (cymmapuo SH, ym.m), 1,55 (1H, m), 1,48-1,37 (SH, m), 1,33 (3H, 1, J=6,9
I'm), 1,07 3H, n, J=6,4 '), 0,98 (3H, n, J=6,4 I'n).

[0327]

Ilpumep 21.

2-[(4-{7-[(1S,3S,4R ,6R)-6-(I{uknonponuameTii)-2-a3a0uukio-[2.2. 2|okraH-3-
kapOonm|-2,7-auazaciupol 3,5 |HoHaH-2-1J } -TUPUMUIUH- S-U1)OKCH |-5-PTop-N,N-nu(mponan-

2-un)deHzamuna MOHO-L(+)-TapTpar

K pacrBopy coenunenus (0,50 r) mpumepa 4 B cmecu stunauerat/stanon (10/1, 11 mn)
nobasnsmu  L(+)-BunHyro kucnory (0,11 1), M cmech mepeMeIInBaid IpU KOMHATHOH
Temrepatype B TeueHue 3 nHed. OcakaeHHOe TBepAOe BELIECTBO (PHIIBTPOBAJIH, MPOMBIBAIN
STUJIALIETATOM U CYIIMJIM NPH NMOHWKEHHOM JIABJIEHUU C IMOJy4YeHUEM Ha3BaHHOI'O COENMHEHMsI
(0,54 ) B popme kpuctayion (kpuctayumdeckas dpopma I).

'H-SIMP (400 MI', DMSO-ds) &: 8,27 (1H, ¢), 7,74 (1H, c), 7,26-7,18 (2H, m), 7,04
(1H, m), 4,27 (1H, ym.c), 3,96 (2H, yu.c), 3,91-3,80 (cymmapuo 4H, m), 3,67 (1H, m), 3,57-3,43
(3H, m), 3,38 (2H, ym.c), 3,29 (1H, ymr.c), 1,94 (1H, yu.c), 1,91-1,78 (3H, m), 1,70 (4H, yur.m),
1,62-1,20 (cymmapuo 12H, m), 1,07 (3H, n, J=6,1 I'n), 0,97 (3H, n, J=6,1 I'ry), 0,68 (1H, m), 0,40
(2H, m), 0,07 (2H, m).

(Kpucrammueckas ¢popma I) [TopomkoBasi peHTreHorpamma npeacrasieHa Ha gurype 1.

OcHosable nudpakunonHsie muku: 20 (°) = 5,3, 8,0, 11,2, 13,0, 13,5, 15,9, 16,4, 17,5,
17.9, 18,2, 20,0

XapakTepHble qudpakiuonnsie muku: 20 (°) = 5,3, 11,2, 13,0, 15,9, 17,9, 18,2

[0328]

Ipumep 22.

2-[(4-{7-[(1S,3S,4R ,6R)-6-(LluxnonponunmeTin)-2-a3aduukio-[2.2. 2]okran-3-
kapOonun|-2,7-auazacriupol 3,5 |HoHaH-2-U1 } -TUPUMUIUH- S-UT)oKCcH |-5-PTop-N,N-qu(riponan-

2-nn)OeH3aMu1a MOHOTHIPOXJIOPUL
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-n

e

Q
t\H
=N H

Npumep 22

K pactBopy coenmunenus (50 mr) npumepa 4 B stunauerare (1 mi) mo0aBsuid 4 MO/
XJIOPUCTOBOIOPONHAs KuciaoTa/strnarerar (19 wi), U cMech mepeMernBaif MpH KOMHATHOM
TeMIieparype B TedeHue 4 4yacoB. OcakaeHHOe TBEpJOe BEIIeCTBO (DUIBTPOBAIH, MPOMBIBAIU
STUJIALIETATOM U CYIIWJIH MPH MMOHWKEHHOM JABJIEHUH C MOJYYCHUEM HAa3BAaHHOTO COEIUHEHHSI
(30 mr) B popme kpucramios (kpucramtnaeckas gopma II).

'H-SIMP (400 MTI't, DMSO-dg) &: 8,27 (1H, ¢), 7,75 (1H, x, J=1,8 '), 7,26-7,19 (2H,
M), 7,04 (1H, m), 4,36 (1H, ym.c), 4,07-3,92 (2H, ym.c), 3,92-3,81 (2H, m), 3,67 (1H, m), 3,61-
3,46 (3H, m), 3,45-3,36 (3H, m), 2,00 (1H, ymr.c), 1,96-1,80 (3H, m), 1,79 -1,21 (cymmapno 16H,
m), 1,08 3H, 1, J=6,9 '), 0,97 3H, n, J=6,4 I'nn), 0,68 (1H, m), 0,41 (2H, m), 0,09 (ZH, m).

(Kpucrammueckas ¢gopma II) ITopomkoBast peHTreHOrpaMMa NpeAcTaBieHa Ha Gurype

OcHosable nudpakunonHeie muku: 20 (°) = 5,3, 9.9, 10,6, 11,9, 13,1, 13,6, 15,9, 16,3,
17,9, 18,9, 21,2

XapakTepHble qudpakuonnsie muku: 20 (°) = 5,3, 9.9, 10,6, 15,9, 16,3, 17,9

[0329]

IIpumep 23.

2-[(4-{7-[(1S,3S,4R ,6R)-6-(LluxnonponunmeTun)-2-a3abuukio-[2.2.2]okraH-3-
kapOonu|-2,7-auazacnupol 3,5 |HOHaH-2-UJ } -TUPUMUIUH- S5-I )OKCH |-5-pTop-N,N-nu(nponas-
2—1/m)6eH3aM1/1)1a TUTUAPOXJIOPH]T

H

IprmMep 23

K pactBopy coemmuenus (0,50 r) mpumepa 4 B stmnauerar/stanon (10/1, 11 wmm)
nobaBisuti 4 MOJB/JT  XJIOPUCTOBOJOpOAHas kuciota/stmnanerar (0,38 1), u  cmech
nepeMeIinBaid NpU KOMHATHOH Temmepatype B TeueHue 3 nHeil. OcakieHHOE TBEpIoe
BEILECTBO (PUIBTPOBAIIH, MPOMBIBAIN 3THUJIALETATOM M CYLIWJIN NPU MOHMKEHHOM JaBJICHUH C

MOJIydYeHHEeM Jurunpoxjopuna coenuHeHust n3 npumepa 4 (0,49 r) B dopme Kpucramwios



108

(xpucrammueckasi popma I1I).

'H-SIMP (400 MI', DMSO-dg) &: 9,22 (1H, yi.c), 8,53 (1H, c), 8,03 (1H, br d, J=12.8
I'm), 7,85 (1H, yur.c), 7,36-7,25 (3H, m), 4,40 (1H, yur.c), 4,34-3,97 (cymmapuo 4H, ymi.m), 3,67
(1H, m), 3,59-3,47 (3H, m), 3,46-3,37 (3H, m), 2,01 (1H, ymr.c), 1,96-1,82 (3H, m), 1,75 (4H,
ym.c), 1,66-1,27 (cymmapno 12H, m), 1,09 (3H, g, J=6,7 T'u), 0,93 (3H, 1, J=6,7 I'm), 0,67 (1H,
M), 0,40 (2H, m), 0,10 (2H, m).

(Kpucranmueckas popma III) ITopomkoBasi peHTreHOrpaMma IpencTaBieHa Ha Gurype

OcHoBHble audpakuonnbie muku: 20 (°) = 4,3, 7.0, 9,9, 10,6, 11,8, 15,2, 15,5, 15,9,
16,5, 16,8, 17,9

XapakTepHble qudpakiuonnsie muku: 20 (°) = 4,3, 7,0, 10,6, 15,9, 16,5, 16,8

[0330]

IIpumep 6.

5-@rop-2-[(4-{7-[(1S,3S,4R)-5-MeTununeH-2-a3abuukio-[ 2.2 . 2|okran-3-kapOboHui|-

2,7-nuazactupo| 3,5 |HoHaH-2-wi }-upuMuanH-5-ui )okcu |-N, N-mu(mponan-2-ui ) deH3aMu g

PedepeHCHEI1 npymep 42 [lpumep 6

IMpumep 6 MoxeT ObITh Takke MPOBeAeH Mo chenyroinedi meromuke. K pactBopy
tperOytin  7-[(1S,3S,4R)-2-(TperOyToKcHKapOOHMI)-5S-MeTUINAeH-2-a3a0MIKKII0[ 2.2. 2 JoKTaH-
3-kapOonui|-2,7-auazacnupo-[ 3,5 |HoHaH-2-kapOokcuiara (7,0 r), MOJy4eHHOTO B peepeHCHOM
npumepe 42, B xiopodopme (11 mi) nobasmsiu mo karusim TFA (11 mu) mpu KOMHATHOH
TeMmeparype, ¥ CMeChb MepeMEIluBaId MPH KOMHATHOH TeMmmeparype B TEYEHHE HOYH.
PeakunoHHYI0 CMeCh KOHLEHTPHPOBAJIU TPU TOHIKEHHOM JIaBJICHHH, pa30aBisuin
arieroruTpuiioM (70 mut), U n0OaBISIM MO KAIUIM 5 MOJIB/JI BOAHBIA PacTBOP THAPOKCHIA
Hatpusi (28 mu1) mpu oxyaxkaeHuu JbaoM. JloGaeisam 2-[(4-XJIOpHIHPUMHINH-S-UIT)OKCH]-5-
¢drop-N,N-nu(nponan-2-un)denzamun (4,9 r), monydeHHbIi B pedepeHCHOM npuMepe 1, u cMech
nepemMelmBai IPU KOMHATHOW TeMmepaTrype B TedueHHe 5 4dacoB. K peaknuoHHONU cMmecu
nobasysimn Boay (200 M), M OCaKAEHHOE TBEPHOE BEINECTBO (UIBTPOBATH M MPOMBIBAIH
BONOH. TBepaoe BEIIeCTBO CYIIWIM NMPH MOHMKEHHOM JABJICHUU C TOJYyYE€HHEM Ha3BaHHOTO
coennnenus (7,3 r).

[0331]

Ipumep 24.

5-@rop-2-[(4-{7-[(1S,3S,4R)-5-meTununeH-2-a3a0uuKino-[ 2.2 . 2|okran-3-kapOooHui|-
2,7-nnazactmpo[3,5|HoHaH-2-11 } -mupuMHUIuH-5-un)okcu | -N,N- nu(riponas-2-nn)oeHzamMunaa
MOHO-L(+)-Taptpar
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pumep 24

K pactBopy coenunenust (2,0 ) nmpumepa 6 B THF (5 mun) nobapnsiiu L(+)-BUHHYIO
kuciory (0,48 r), u cmech mepememmuBaiu npu 60°C B TedeHue yaca. [locnme oxnakmeHus,
OCAXKIEHHOE TBEPIOE BEUIECTBO (DHMIBTPOBAHN, MPOMBIBAIMA JSTHIALIETATOM W CYLIMJIA TPH
MOHIKEHHOM JIaBJIEHUU C MOJyYeHHeM Ha3BaHHOTO coenuHeHus (2,0 r) B ¢popMe KPHCTAJUIOB
(kpucrammyeckast popma V).

'H-SIMP (400 MI'y, DMSO-dg) &: 8,28 (1H, ¢), 7,73 (1H, x, J=5,5 I'n), 7,26-7,17 (2H,
m), 7,02 (1H, m), 5,08 (1H, ¢), 4,85 (1H, ¢), 4,32 (1H, c), 4,06-3,83 (cymmapuo 6H, m), 3,68 (1H,
M), 3,63-3,39 (cymmapuo 4H, m), 3,32 (2H, yur.c), 2,66 (1H, m), 2,54 (1H, ym.c), 2,39 (1H, m),
1,91-1,64 (cymmapno SH, m), 1,60-1,47 (3H, m), 1,42 (3H, 1, J=6,9 T'u), 1,33 (3H, n, J=6,4 '),
1,08 (3H, 1, J=6,9 '), 0,98 (3H, 1, J=6,4 I'r).

(Kpucranmueckas ¢popma IV) IlopomkoBas peHTreHorpaMmma npeacTaBiieHa Ha Gurype

OcHoBHble audpakuuonnsie nuku: 20 (°) = 5,1, 6,3, 9,0, 10,5, 12,3, 12,6, 13,3, 15,3,
17,1,17,2, 18,0

Xapaxkrepubie audpakuuonssie nuku: 20 (°) = 5,1, 6,3, 9,0, 15,3, 17,2, 18,0

[0332]

IIpumep 25.

5-@top-2-[(4-{7-[(1S,3S,4R)-5-MeTununeH-2-a3a0buuki0-[2.2.2JokraH-3-kapOoHui|-

2,7-nnazactupo| 3,5 |HoHaH-2-11 } -TUPUMHUIUH-5-11)okcH | -N N- mu(niponas-2-min)oeHzamMuaa

TUCYKIIUHAT
-
e
(s
H
(8] -
= H \ 2
H

Ipvmep 25

K pactBopy coenunenus u3 mpumepa 6 (2,0 r) B stunaunerare (8 M) no0aBisiIu
aaTapHyto kucnory (0,78 r), m cmech nepememmBanu npu 60°C B Teuenme uaca. [locie

OXJIAXKACHHUS, OCAXIACHHOC TBEPAOC BCIICCTBO (1)I/IJ'IprOBaJ'II/I, MNpOMBIBAJIX STUJIALCTATOM U
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CYIIMJIA TIPU TOHMKEHHOM JaBJIEHHU C MOJYYeHHEeM Ha3BaHHOro coexuHenus (1,9 r) B popme
KPUCTAILIOB (KpucTajutnueckasi popma V).

'H-SIMP (400 MI't;, DMSO-d) &: 8,27 (1H, ¢), 7,75 (1H, n, J=4,6 I'ny), 7,25-7,18 (2H,
M), 7,06 (1H, m), 5,03 (1H, ¢), 4,81 (1H, ¢), 4,81 (1H, c¢), 3,96 (2H, ym.c), 3,87 (2H, br d, J=9,1
I'm), 3,68 (1H, m), 3,60-3,37 (cymmapuo 3H, m), 3,31 (3H, ymr.c), 2,59 (1H, br d, J=17,4 I'n),
2,47 (1H, ywm.c), 2,40-2,27 (cymmapuo 9H, m), 1,85-1,62 (cymmapuno SH, m), 1,57-1,45
(cymmapno 3H, m), 1,42 (3H, n, J=6,9 I'n), 1,33 (3H, &, J=6,4 I'n), 1,08 (3H, g, J=6,4 I'r), 0,98
(3H, n, J=6,9 T').

(Kpucrammueckas gopma V) IlopomikoBasi peHTTeHOrpaMMa MpeAcTaBiieHa Ha Gurype

OcHosnble nudpakumnonnsie muku: 20 (°) =4.9, 8.1, 8,6, 9,8, 13,9, 14,5, 17,2, 17,8, 18 .4,
19,0, 20,5

XapakTepHble nudpakuonnsie muku: 20 (°) = 8,1, 8,6, 9,8, 14,5, 17,2, 17.8, 18,4

[0333]

HcnbiTanust

Ucnerrague 1. Ouenka MHruOUpoOBaHUs CBsA3bIBAHUSA MeHUH-MLL

MenunH; 615, B KoTopoM 6 x His-meTka u HA-meTka BcTaBneHsl B N-KOHeEI, a METKa myc
BcTaBieHa B C-koHer (manee obo3Hauaemblii kak His-MeHUH; ¢15), pa30aBisiroT Oydepom st
aHamm3a (25 wmmonw/n HEPES, 150 wmmons/n NaCl, 1 wmmons/n gutuorpeuton, 0,5%
(macca/obbem) Tween 80, 0,3% (macca/odvem) BSA, 0,3% (macca/obbem) 00e3KHUPEHHOE
MOJIOKO) ISl JOBEEeHUs] KOHeYHOU KOHUeHTpauuu 10 30 HMomb/i1. McnbryeMble COeqUHEHHS
Takke pa3daBisrOT Oydepom aiist aHaIHM3a )i TOBEACHHS KaXXI0H KOHLEHTPALUU UCITBITY eMbIX
coenquHennii 1o BenumuuHbl OoT 0,005 nmo 5 mkmonw/n. IlpuroroBnennbie His-MeHuH; ;5 U
UCIIBITYEeMble COCOUHEHHs AO00aBIsUIM B 3AIMINEHHBI OT AelcTBus cBera 384-TyHOYHBIH
ianmer HeOonbmoro oobema (Corning, #4514) B xonmuecTBe 2 MKJI/JIyHKa U 6 MKJI/JyHKA,
COOTBETCTBEHHO, U IUIAHINET HAKPBIBAJIU KPBILIKOM i 3amuthl ot cBeta (Corning, #3935), u
WHKYOMPOBAJIM MPU KOMHATHOM TemrepaType B TedueHue 3 dacoB. [locne wnkyOauu, MLL 175,
B koropom FLAG-merka BcraBneHa B C-konenn (MLL; ;7,-FLAG), ormenbHO pa3baBisiiu
Oydepom 1uisi aHanu3a Ui JOBEAEHUS KOHEYHOW KOHLEHTpauud A0 S0 HMONB/I.
IMpurorosnennsiiit MLL, 17;-FLAG no0aBnsiii B YIIOMSIHYTBIN BbIIIE MJIAHIIET B KOJUYECTBE 2
MKJI/JIYHKA, W TUIQHIIET HAKPBIBAJIM KPBIIIKOH JJIST 3aIMWTHl OT CBETa M HMHKYOHPOBAIU TPH
KOMHATHOMW TEMIEPAType B TEUCHHE Haca.

3arem, antuteno npotus 6HIS-d2 (cisbio, 61HISDLA) u antuteno nporus FLAGM2-K
(cisbio, 61FG2KLA) pasbasmsmu Oydepom s pazdasnenust antuten (50 mmons/nm Tris, 150
mmone/ NaCl, 800 mmons/n KF, pH 7.4) nns noBeneHuss KOHEYHOW KOHLEHTpauwu 10 1.4
MKI/MJI Ui TIOJIYYeHHsI CMeCH aHTUTeN. [IpUTOTOBJIEHHYIO CMeCh aHTUTENT HO0aBIsUIA B
YIOMSIHYTBIH BBILIE TJIAHIIET B KoindecTBe 10 MKJI/NyHKA, W TUIAHIIET HAKPBIBAIA KPBILIKON U
uHKyOuposanu npu 4°C B Teuenue ot 17 no 24 yacos. [locne nHkyOannu, H3MepsIN CUTHAN Ha
mwianmer-pugaepe RUBYstar (BMG LABTECH). PaccuutbhiBasin cTeneHb HHTUOUPOBAHUS

cBsA3bIBaHUA (%) NMpHU KaKAOW KOHLIEHTPALMH UCIBITYEMbIX COSAUHEHHI N0 NPUBEICHHON HUXKE
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dopmyne, u nonydanu BenuduHy ICsp, KOTOpas COOTBETCTBYET KOHLEHTPALMH HCITBITYEMOTO
COEIUHEHMsI, TIPU KOTOPOH CTeNeHb MHIMONPOBAHUS CBS3bIBAHUS cocTaBisieT S0%.

[0334]

Crenenp nHrnOMpoBanus cesizbiBanus (%) = { 1-(A-C)/(B-C)} x 100

A: cUrHaj B IpUCYTCTBUU UCTIBITYEMOTO COEANHEHUS

B: curHan oTpuLIaTENbHOTO KOHTPOJIS (B OTCYTCTBUHU MCITBITYEMOTO COSIUHEHMS)

C: curHaj MOJIOKUTEIBHOIO KOHTPOJs (B MPUCYTCTBHHM HM3BECTHOTO COEIMHEHUS MPHU

KOHIIEHTPALUH, KOTOpasi AEMOHCTPHUPYET cTeneHb nHruouposanus 100%)

[0335]
Pe3ynbTaThl OLIEHKH, MTOJyYEHHbIE B UCTIBITAHUM |, IPUBEICHBI B TAOJHILIE HIDKE.
ITpumep HTREF ICs (HM) ITpumep HTRF ICsp (HM)
1 5.3 11 7.0
2 - 12 -
3 <3.0 13 -
4 7,1 14 -
5 4,1 15 -
6 <3.0 16 -
7 <3,0 17 -
8 7.9 18 -
9 6.2 19 -
10 <3.0 20 -
[0336]

Coenunenus npumepoB 1, 3, 4, 5,6, 7, 8, 9, 10 u 11 nponeMOHCTPUPOBAIH BBICOKYIO
UHTHOUPYIOIIYI0 aKTUBHOCTh B OTHOIIEHUH CBsi3bIBaHUs MeHMH-MLL, kak mokasaHo B TabOiuie
Boime. Cpenn HHX, coenwHeHHs npumepoB 3, 6, 7 u 10 mponeMOHCTpHPOBAIH OCOOEHHO
BBICOKYIO MHTHOUPYIOLIYIO aKTUBHOCTb B OTHOIIEHUH CBSI3bIBaHUST MeHUH-MLL.

[0337]

Hcnprranue 2. OLIeHKa I/IHFI/I6I/IDOBaHI/I$[ nponnd)epam/m KJIETOK

Knetkn nmuamn RS4; 11 Opumm moctaBieHbl M3 AMEPHKAHCKOH KOJUIEKLIUH THITOBBIX
kyneTyp (ATCC). Knerku xynprusuposanu npu 37°C B npucyrcrsun 5% CO, B cpene RPMI
1640, copepsxamueii 10% ¢eranpHON Oblubel CHIBOPOTKH U 1% MEHUIMIIMHA/CTPENTOMHIIMHA.
Knerkn nmuanu MOLM-13 Obutn gocraBieHsl otaeiapbHO u3 DSMZ (Hemerkoii kosuteknmu
MHUKPOOPTaHHU3MOB U KJIETOYHBIX KyJbTyp). Knerku kynbrusuposanu npu 37°C B npuCyTCTBUU
5% CO, B cpene RPMI 1640, comepxxameii 20% ¢QeranpHOil Obrabel chIBOpOTKH U 1%
NEeHULMJUTNHA/CTPENITOMULIUHA.

Krnetku BeiceBanu B 96-nyHouHoM miaHmere 1o 2000 kieTok/myHKa, 100aBIsIN KaX1oe

UCIBITYEMOE COEUHEHHUE C AOBeAeHHeM KOHeuHOo# koHueHtpauuu DMSO no 0,1% DMSO, u
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KJIETKA KyJbTUBHUpPOBaNM B TedeHue 7 ngHedl. Ilocnme KynbTUBaLlMM, pacCUMUTHIBAIU
KH3HECTIOCOGHOCTh KJIETOK C MCMOb30BaHMEM pearenta PrestoBlue™ Cell Viability Reagent
(Invitrogen, A13261). U3 kpuBol BbDKMBaeMOCTH paccuuTbiBanu BenuuuHy ICsy, koropas
COOTBETCTBYET  KOHLIEHTPALMM  HUCIBITYEMOrO  COEQUHEHMs, IpU KOTOPOM  CTENeHb

uHrubupoBanus nponudepaunun kietok cocrasiser 5S0%.

[0338]
Pe3ynbTaThl OLIEHKH B HCIIBITAHNUH 2 TPUBEAEHBI B TaOJIHLIE HIXKE.
Mpiniep ICs0 (MKM) Mpiniep IC50 (MKM)
RS4; 11 MOLM-13 RS4; 11 MOLM-13

1 <0,01 0,02 11 0,02 0,03
2 0,87 0,81 12 0,25 0.25
3 0,03 0,01 13 2,40 >3.,00
4 0,04 0,07 14 0,02 0,04
5 0,02 0,03 15 0,02 0,02
6 0,02 0,03 16 0,03 0,04
7 0.01 0,03 17 >3.,00 1,60
8 0.09 0,11 18 0,02 0,04
9 0,08 0,08 19 <0,01 <0,01
10 0,02 0,03 20 - <0,03

[0339]

Coenunenuss mpumepos 1, 3, 4, 5, 6, 7, 8, 9, 10, 11, 14, 15, 16, 18, 19 u 20
MPOEMOHCTPUPOBAIM BBICOKYIO HHTHOMPYIOLIYIO aKTUBHOCTh B OTHOLICHHH MPOJU(EpALHH
KJIETOK, KaK MOKa3aHO B TaOJIULIE BBILIE.

[0340]

Ucnpitanue 3. Ucnbitanue Ha uHruouposanue tpaHckpunuuu MPHK ucneiTyemMbimMu

COCAMHECHUAMU

Knetku nmuauu MV4; 11 Obuti HOCTaBJ€HbI U3 AMEPUKAHCKOW KOJIIEKI[UU THUITOBBIX
kyneTyp (ATCC). Knerku xynerusuposanu npu 37°C B npucyrcrsun 5% CO, B cpene RPMI
1640, comepsxamueii 10% ¢eranpHON OblYbel CHIBOPOTKH M 1% MEHUIMILIHHA/CTPENTOMHIIMHA.
K knerkam muanu MV4; 11 no0aBisuid KakIoe HCHBITYyeMOe COEOUHEHHE C JOBENEeHUEM
KOHEYHOH KOHLIEHTPAaLUMU 10 1 MKMOJIB/J, ¥ KIETKH KyJbTHBHPOBaIU npu 37°C B MPHUCYTCTBUH
5% CO, B teuernne ot 20 mo 24 wyacos. llocne wHKyOammm, M3 KIETOK 3KCTParupoBaId
toransryro PHK ¢ wucrmonssoBanmem HaGopa RNeasy™ Mini Kit (QIAGEN, 74106), u
cunresuposamu kJHK ¢ ucronssosannem HaGopa Superscript’ ™ VILO™ c¢DNA Synthesis Kit
(Invitrogen, #11754250). C momompsio cmecu TagMan' Gene Expression Master Mix (Applied
Biosystems, 4369016) u 3ouza TagMan'™ (Applied Biosystems) KONMYECTBEHHO OMPENENsu
yposeHnb skcnpeccun MPHK u3 nonyuennoit k/IHK ¢ nomouisto cucremel niis nposeaenus 1P

mapku 7900HT (Applied Biosystems). YpoOBeHb 3KCHpPECCHMM KakIOTrO MOJY4YEHHOrO TIeHa
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(MEIS1 nu HOKCAD9) npuBoamnu B cooTBeTcTBHE ¢ ypoBHEeM 3kcnpeccun MPHK u3 GAPDH.
[0341]

PeBYJ'IbTaTbI OLCHKH B UCIIbITAHUN 3 MNPUBCACHLI B Ta6m/1ue HHKE.

MPHK npu 1 MkM (% KOHTpOIIB)
ITpumep
MEIS1 HOKCA9
1 11,8 40,2
2 - _
3 11,9 39.6
4 18,0 43,7
5 15,5 42.6
6 15,1 39.3
7 12,7 37,9
8 17,1 40,1
9 17,0 41,2
10 13,3 37.4
11 13,1 36.5
12 - -
13 - -
14 - -
15 - -
16 - -
17 - -
18 - -
19 - -
20 - -
[0342]

Coenunenuss mpumepo 1, 3, 4, 5, 6, 7, 8, 9, 10 u 11 npomemMoHCTpUPOBAIH
UHTUOMPYIOLIYIO aKTHBHOCTH B OTHOIIEHUH TpaHckpuniun MPHK, kotopas Obuta oOycnoBneHa
UHTUOMPOBAHUEM CBSI3bIBAHHUS MEHHHA CO CIOUTBIM OenkoM MLL. B wacTHOCTH, BBICOKYIO
UHTUOMPYIOLIYI0 aKTUBHOCTh B OTHOWIEHHH Mpoiudepanuyd KIETOK JIEeMOHCTPHUPOBAIIO
COeIMHEeHHe npumMepa 3.

[0343]

Ucnerrague 4. UcnbiTanue Ha uarubuposasue hERG

K xynpruBupoBanHbiM kierkam JiuHuM CHO, koTopbie CTaOMIBHO SKCIPECCHPYIOT

hERG (ren cnenuduuecknx KalueBbIX KaHAJIOB CepJlia YeNOBEKa), MNOOABISIN Kakaoe
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HCMIBITYEMOE COEUHEHUE C JOBEACHUEM KOHEUYHOW KOHLEHTpauuu A0 BeauuduHbl oT 0,0135 no
0,5% DMSO. Tok kanuesbix kanajaoB (hERG) n3mepsin ¢ moMOLIBIO CHCTEMBI 17 (pUKCcaluu
norenimana QPatch HT (Sophion Inc.), u paccuutsiBanyu KOHLEHTpALMIO, IpU KOoTOpoi 50%
Toka kKanueBblx KaHanoB (hERG) wuHruGupoBanoch KaKABIM HCIBITYEMbIM COEIUHEHHEM
(Bemuuuny ICsp; MKkM).

[0344]

CoenuHeHus: NIPUMEPOB UCTIBITHIBAIN B COOTBETCTBUM C METOIUKOMN MpUMepa UCIIbITaHHs
4. U paccuuteiBanu hERG/RS4; 11 nytem aeneHus KOHIEHTPALMKU COSAUHEHUS, TIOJyYeHHO! B
npuMepe UCIbITaHuA 4, TPU KOTOPOH MpPOMCXoamio uHrubupoBaHun 50% TOKa KaJIMEeBBIX
kaHaioB (hERG), Ha KOHIEHTpALUIO COCAMHEHHS], MOJYYSHHYIO B MPUMEPE HCIIBITAHUS 2, TIPH
kKoTopoii mHruoupyercss 50% mnpomudeparm kiaerok RS4; 11. Pesynbrarthl nmpuBeneHsl B

TabIMLE HUXKE.

hERG
hERG unrutu-
HHTHOU-
ITpumep hERG/RS4; 11 | Ilpumep poBaHHe hERG/RS4; 11
poBaHue
IC50 (MKM)
IC5() (MKM)
1 4,0 >400 11 >10 >500
2 11,8 13,6 12 >100 >400
3 6.2 620 13 - -
4 5.8 145 14 11,7 557
5 7,9 395 15 >100 >6250
6 51,9 2595 16 >100 >3571
7 >100 >10000 17 >100 -
8 12,3 137 18 46,1 >2095
9 >10 >125 19 6.9 >690
10 >10 >500 20 74,8 -
[0345]

Kak BUIHO W3 TpHMBENEHHOW TaONHIBI, CYIIeCTByeT pasHuma B Ooynee dem B 100 pas
MEXOYy KOHLEHTpALHUeH, NMpu KOTOpoi mnpoucxonuio uHruOuposanue S50% mnponudepanun
kinerok RS4; 11, u koHueHTpaumeld, mpu KOTOpPOH mpoucxonwio uHruomposanue 50% Toka
kanmueBbix kaHaioB (hERG), B ciyyae coenunrennii mpumepos 1, 3,4, 5, 6,7, 8,9, 10, 11, 12, 14,
15, 16, 18 u 19. B wacTHOCTH, IOKa3aHO, YTO CYINECTBYET OYEHb BBICOKAs pa3HUIIA Oojiee ueM B
1000 pa3 wMexnay KOHLEHTpauueid, Mpu KOTOpOoH mpoucxoamyno uHruomposanue S50%
nponndepauun kietok RS4; 11, u KOHIEHTpaLuel, mpu KOTOPOH MPOUCXONUIIO HHTHOUPOBaHUE
50% Toxa xanueBpix kaHaioB (hERG), B ciyuae coenunennii npumepos 6, 7, 15, 16 u 18.

ITPOMBIIIIJIEHHA A ITPUMEHUMOCTD

[0346]

CoennHeHHsT TO HACTOALIEMY H300pETEHHIO CIOCOOHBI HMHTHOMPOBATH CBS3BIBAHUE
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cnuroro 6enka MLL 1 meHnHa ¢ o0ecnieueHreM POTHBOOIYX0JIeBOro 3 dexTa.
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®OPMYVYJIA H30BPETEHUA

1. Coenunenue ¢popmysl (1a):

sl ' NTTT
n

' ITTTTUTID

WK ero papMaleBTHYECKH MTPUeMJIEMasi COJlb, TIe

p npencrasisieT codoii 1 wu 2;

RY, R?, R’ u R kawmpii HesaBucumo nmpencTaBisieT co0OM aTOM BOIOPONA, aTOM
ranoresa, -OR’ wm -M-Q, wm R' u R*> wuwm R® u R* MOTYT OBITh OOBEIMHEHBI C
o0pa3oBaHUEM KaKIbIM He3aBUCUMO =0 win =CR"R"*,

KaKapii M, B ciy4ae mNpPUCYTCTBUS BO MHOMKECTBEHHOM YHCJE, HE3aBHCHUMO
npencrasisier coboit Ci¢ ankmieH (KOTOpbI MOXeT ObITh 3aMelIeH ¢ MOMOIbI0 OT 1 mo 5
OIIMHAKOBBIX WJIM Pa3HBIX 3aMECTHUTeJIeH, BRIOPAHHBIX U3 TPYIIIBI, COCTOALIEH U3 aroMa ¢Topa,
aToma xJjopa, aroma Opoma, rugpokcu, C,4 amkunuia, Cj3 aJIKOKCH, -CONR36AR37A,
NR¥ARYA _NR3ACOR®A, -NR**SO,R3*, -SO,R, -SO,NR**R y wuan 0), Cas
ankenmneH, Cp ¢ ankunwieH, Cs g OUKIOANKWIeH, 3-10 uneHHbI HACBIIEHHbBIN MeTepOIMKIIIIL,
Ce.10 apwieH win 5-12 ujeHHBIH reTepoapilieH, Ie aJKeHWJIEH, aJIKMHUJICH, LIMKJIOAJKIIIEH,
HACBIIIEHHBIH TETEPOLMKIIWI, ApUIeH U TeTepOapPHIIEH KaKIbli MOXKET OBbITh HE3aBHCHMO
3aMeIleH C TMOMOIINBI0 OT 1 10 5 OAMHAKOBBIX MJIM PA3HBIX 3aMECTUTENIeH, BBIOPAHHBIX W3
IPYMIbI, COCTOSIIEH U3 aroMa ropa, aToma xJjiopa, aroma Opoma, ruapokcu, Ci 3 ankuna, Co 4
ankuamia, Cps ankoken, -CONR™ARY™A -NR*AR¥A, -NR¥*ACOR™, -NR**SO,R*™*, -
SOZR3SA, —SOzNR%ARg’7A U LIUAHO;

Kakapii Q, B Cllydae MNPUCYTCTBUS BO MHOXKECTBEHHOM YHCJE, HE3aBHCHUMO
npencraBisier coboi, arom Bomopona, Cijo uukimoamkui, 3-10 deHHBI HACHIIIEHHbIH
rerepouukyni, Ce 1o apun wind 5-12 4jeHHbIH TeTepoapuii, T€ LMKJIOAJIKWUJ, HACBILEHHBIN
TeTePOLMKIII, apUJI U TeTEPOAPHIT KAKIbIH MOKET ObITh HE3aBHCHMO 3aMEIIeH ¢ TIOMOIIBIO OT
1 10 5 ONMMHAKOBBIX WJIHM Pa3HBbIX 3aMECTUTEJNIeH, BRIOPAHHBIX U3 TPYIIbI, COCTOSINEH U3 aToMa
¢drTopa, atoma xyopa, aroma Opoma, ruapokcu, Ci3 amkuna, C,4 ankunwia, Ci3 aJKOKCH, -
CONR36AR37A, _NR36AR37A, _NR36ACOR35A, _NR36ASOZR35A, —SOZR35A, _SO,NR*ARYA
LIMAHO;

Ka KO bIi R7, B Cllydae TMPUCYTCTBUS BO MHOXXECTBEHHOM 4YHCJIE, HE3aBUCUMO
npeacTasisieT co0oil, atom Bonopona, Cig amKuil (KOTOPBIH MOKET OBITh 3aMeEINEH C TOMOIIBIO

oT 1 10 5 OAMHAKOBBIX WM Pa3HBIX 3aMeCTUTeNeH, BHIOPAHHBIX W3 TPYIMIbI, COCTOSINEH H3
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aToma (¢Topa, aToMa XJiopa, aroma Opoma, runpokcH, peHuna, 5-6 ujaeHHoro rerepoapmia, Ca
ankuauna, Cs; LUUKIOATKWIA, 3-7 YJIEHHOTO HACBILEHHOro rerepouukinia, Ci3 alkokcH, -
CONR*R¥A, _NR*ARA, _NR3ACOR™*, -NR*ASO.R**, -SO,R*A, -SO,NR¥*RYA
uaHo), Coe ankenwn, Cpg ankuami, Ci o LUKIOANKWI, 3-10 dleHHBI HACHIIIEHHBIHI
rerepormkini, Ce 1o apuil Wik 5-12 4jeHHbII reTepoapu, rae aJlKeHWI, alKHHI, HHKIOATKHIII,
HACBIIIEHHBIN T€TEPOLIMKIINI, AP U TeTePOapuIl KKl MOKET ObITh HE3aBUCHUMO 3aMELIEH C
NOMOIIBK OT | 10 5 OOWHAKOBBIX WJIM PAa3HBIX 3aMECTHTENEH, BBIOPAHHBIX W3 TPYIIIIbI,
cocTosiel u3 atroma Gropa, atoma xJjopa, aroma opoma, rugpokcu, Cy 3 ankuna, Cp 4 alKMHUIIA,
Cis amkokcu, -CONR¥™RYA _-NR*R¥A _NR**COR™*, -NR**SO,R¥*, -SO,R™, -
SOZNR%AR37A U LIMAHO;

12A 13A .
u R7" HezaBUCHMO TpeAcTaBisieT COOOM aTOM BOAOPOAA, aTOM TaJioreHa,

Kaxxabpii R
C1¢ ankun (KOTOPBIA MOKET OBbITh 3aMEINEeH ¢ MOMOINBI0 OT | 10 5 ONMHAKOBBIX WMJIM Pa3HBIX
3aMeCTHTEJIel, BBIOPAHHBIX M3 TPYIIIBL, COCTOsIIeld M3 aroMa (TOpa, aToma XJiopa, aToMma
opoma, runpokcu, C, 4 amkununa, Cy3 aJKOKCH, —CONR36AR37A, —NR36AR37A, —NR36ACOR35A, -
NR36ASOZR3SA, —SOZR3SA, —SOZNR%AR37A u 1maHo), C,¢ amkenun, C,¢ amkunmin, Cso
uukinoankuia, 3-10 uneHHbld HacbimeHHBbI retepounkimm, Ce o apun wid S5-12 dieHHbIN
reTepoapwi, IA€ aJKEHWI, aJKUHWI, [IUKJIOAJKWI, HACBIICHHBIM Te€TEPOLUKIWI, apuil H
reTepoapml KXKAbIA MOKET ObITh HE3aBUCUMO 3aMEIIEH C MMOMOIIBIO OT 1 10 5 ONMHAKOBBIX WJIH
pa3HBbIX 3aMeCcTHTeNiel, BbIOpaHHBIX W3 TPYIIBI, COCTOALISH M3 aToma (Topa, aToMa XJopa,
aToma Opoma, ruapokcu, Cj 3 ankuna, Cp 4 ankuamia, C_3 aIKOKCH, —CONR36AR37A, -NR? 6AR37A,
—NR36ACOR3SA, -NR36ASOZR35A, —SOZR35A, —SOZNR%AR37A U LIMAHO, U €CJIH R'?A ymm R1PA
MPUCYTCTBYIOT BO MHOKECTBEHHOM UUCJIE, TO KaKIbIH R uau R mosxkeT GbITh OMMHAKOBBIM
WU pa3HbIM, WJIH KOT/AA R4 u RP* o6a npeAcTaBisitoT codo Cj ¢ ankui, OHU MOTYT ObITb
O0BETUHEHbI C AaTOMOM YIJIEPOAa, K KOTOPOMY OHH MPHUCOENMHEHBI, ¢ OoOpa3oBaHuEM 3-8
YJIEHHOTO HACBIIEHHOTO KapOOLUKIIA;

R35A

Ka}l(ﬂblﬁ B Clyda€ IMNPUCYTCTBHA BO MHOXCCTBCHHOM YHUCIIC, HC3aBUCHMO

>

npencrasisier coooit Cy g anku;

36A  37A o
u R’ HezaBucumo npexcrasisier coboit atoM Bogopoaa wm Ci.¢ aIKuiI, U

36A 37A

Kaxxnbiid R

36A 37A .
ecmu R wim R™ mpucyTCTBYIOT BO MHOXKECTBEHHOM 4HCHe, TO Kaxabii R™ wumm R

36A 37A .
u R”'" oba mpexncrapisitor codoit Cyg

MOJKET OBbITh OIMHAKOBBIM WJIM Pa3HbIM, WK Korma R
aJIKWJI, OHU MOTYT OBITb OOBENMHEHBI C aTOMOM a30Ta, K KOTOPOMY OHH TPUCOEIUHEHBI, C
oOpa3oBaHHeM 3-0 YJIEHHOTO a30TCOEPIKAIIETO HACHIIIEHHOTO reTePOLUKIA; 1

a, b, ¢ 1 d KaxkIbIi HE3aBUCUMO MPEACTABISET coO0M 1 mu 2.

2. Coenunenue no 1. | nim ero papmaneBTHYECKH TpUEMIIEMAsi COJIb, TAe

KaKapli M, B ciy4ae mNOpPUCYTCTBUS BO MHOXKECTBEHHOM YHCJE, HE3aBHCHUMO
npencrasisier coboii Ci¢ alKWIeH, KOTOPbId MOXKET OBbITh 3aMeIleH ¢ MoMombo OT 1 1o 5
OIIMHAKOBBIX WJIM PAa3HBIX 3aMECTHUTEJNIeH, BRIOPAHHBIX U3 TPYIIbI, COCTOSALIEH 13 aroMa ¢Topa,
ruapokcy, Cr4 ankuHmna, Ci3 aJKOKCH, -CONR¥R¥A _NR¥R¥A _NR¥**COR*%, -
NR***S0,R**, -SO,R***, -SO,NR***R*"* 1 nuamo.

3. Coenunenue o 1. 1 wim 2 wim ero gpapMaleBTUYECKH pruemMyieMast CoJib, Iie
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Kakapii Q, B cllydae TMPUCYTCTBUS BO MHOXKECTBEHHOM YHCJE, HE3aBUCHUMO
npencrasisier coboi Cs_jo TUKI0ANKWI, 3-10 YiIeHHbIH HACBHIIEHHBIN reTepounkimi, Ce 1o apuil
unu 5-12 4uneHHbId rerepoapui, A€ LUKIOAIKWI, HACBIIEHHBIA TeTePOLMKINI, apuil U
reTepoapmil KaXKAbld MOKET ObITh HE3aBUCHUMO 3aMEIIEeH C MOMOLIBIO OT 1 10 5 OMHAKOBBIX WUJIH
pa3HBIX 3aMeCTUTENeH, BBIOPAHHBIX W3 TPYIIMbI, COCTOSIICH W3 aroma (Topa, aToma XJopa,
aroma Opoma, rugpokcu, Cy3 ankuna, Coy ankuamia, Ci3 alKOKCH, -CONR36AR37A, -NR36AR37A,
-NR**COR™*, -NR***SO,R**, -SO,R**, -SO,NR***R*"* 11 timano.

4. CoenuHeHue No 000oMy 13 M. 1-3 wiu ero papMaleBTHYECKH PUeMIIeMasi COJIb, T1e

KK bIH R7, B Cllydae TPHUCYTCTBHS BO MHOXKECTBEHHOM YHCJE, HE3aBHUCHMO
npencTasisier coboit, atoM Bopopona, Ci¢ aaKuiI (KOTOPBIA MOXKET ObITh 3aMEIIEH ¢ MOMOIIBIO
or 1 10 5 OAWMHAKOBBIX WJIM PA3HBIX 3aMECTUTENieH, BLIOPAHHBIX W3 TPYIIIbI, COCTOSIIEH W3
atoma ¢ropa, permna, Cs ;7 UUKJIOATKIIA U 3-7 YIEHHOTO HACBIIIEHHOTO rereporukimia), Co g
ankenmn, Cy¢ amkunami, Csqo muknoankwi, 3-10 4jieHHBIH HACBHIIEHHBIA TeTepOLMKIU (Tae
IUKJIOAJIKAJT M HACHIIIEHHBbIH TeTEPOLUKIIII KAKIAbIA MOKET OBbITh HE3aBHCHMO 3aMEIIeH C
MOMOIIBED OT 1 OO 5 ONWHAKOBBIX WJIM DPAa3HBIX 3aMECTHUTENIeH, BBIOPAHHBIX W3 TPYIIIbI,
cocrositeit u3 atoma propa u C 3 ankuia), Ce 10 apuit win 5-12 dneHHbIH rerepoaput (Tae apu
U reTepoapuil KaXKIbIi MOXKET ObITh HE3aBUCHUMO 3aMEIIeH ¢ MOMOIIBI0 OT 1 10 5 OIMHAKOBBIX
WIH Pa3HBIX 3aMECTUTENIeH, BRIOPAHHBIX M3 TPYIIIBI, COCTOsAMIEH 13 aToMa Gropa, aToMa XJjiopa,
atoma Opoma u C3 ajnKuia).

5. Coegunenue no srobomy u3 . 1-4 wim ero ¢papMaleBTUYECKH IpUeMyieMasi CoJlb, I1Ie

Ka K bIH R7, B Cllydae TMPUCYTCTBUS BO MHOXXECTBEHHOM 4YHCJIE, HE3aBUCHUMO
npencrasisier cobol, atom Bogopona, Ci¢ amkui, win Cog aJIKEHWI, TOe aJKWI U aTKeHUT
MOTYT OBITh 3aMEIEHbI C TOMOLIBIO OHOTO (EeHHIIA.

6. CoenuHenue 1o ro0oMy U3 M. 1-5 wnu ero papMaleBTHYECKH pHeMJIeMast COJIb, T

kaxnpii R u R nesasucumo npezacrasisier coboii atom Bopopoaa, Cie amKui
(KOTOpBI MOKET OBITh 3aMELIEH ¢ TOMOIIBIO OT | 0 5 ONMHAKOBBIX WJIH PA3HBIX 3aMECTHTEJNEH,
BbIOpaHHBIX U3 TPYIIBI, COCTOSINEN U3 aromMa (pTopa, aToMa XJiopa, atoMa Opoma, ruapokcu, Co.
4 ankunmma, Cps amkokcw, -CONR***R¥A, -NR**R¥4 -NR**COR**, -NR***SO,R**,
SOZR3SA, —SOzNRz’(’AR?’7A u 1mano), Cs o uwmkmoankuy, 3-10 4YJeHHBIA HACHIIIEHHbIH
rerepouukyn, Ce 1o apun wind 5-12 4jeHHbIH TeTepoapuii, TNe LMKIOAJTKUJ, HACBIIEHHBIN
reTePOLIMKIII, apUJI U TeTEPOAPHIT KKl MOKET ObITh HE3aBUCHUMO 3aMeIIeH C MOMOIIBIO OT
1 1o 5 ONMMHAKOBBIX WJIM PAa3HBIX 3aMECTUTENIeH, BRIOPAHHBIX W3 TPYIIbI, COCTOSINEH U3 aToMa
¢drTopa, atoma xjopa, aroma Opoma, ruapokcu, Ci; amkuna, C,4 ankunwna, Ci3 aJKOKCH, -
CONR34R¥A  _NR3AR¥A  _NR*ACOR3A, -NR34S0,R**, -SO,R3A, -SO,NR¥MARYA

12A 13A « pl2A
nm R NPUCYTCTBYIOT BO MHOXXECCTBCHHOM YHCJIC, TO KaXKAbIN R HNJIN

12A 13A
uR

LIMaHo, U eciau R

13A
R MOJKET OBITh OAWHAKOBBIM HJIN pa3HbIM, WUJIK KOr4a R

o0a MpeACTaBIsIOT COOOM
Ci6 ankui, OHM MOTYT ObITb OOBEOUHEHBI C aTOMOM YIJIEPOAa, K KOTOPOMY OHH KaKObIH
NPUCOEINHEHBI, ¢ 00pa3oBaHHeM 3-8 UJIEHHOTO HACBIIIIEHHOrO KapOOIMKIIA.

7. CoenuHeHue no o0oMy u3 M. 1-6 mu ero (papMaleBTUYECKH PHeMIIeMasi COJb, I7Ie

p npexncrasisier codoii 1 mu 2;
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RY, R?, R’ u R kaxmpii HesaBucmmo npencTaBisier co0O aTOM BOIOPONA, aTOM
ranoresa, -OR” wm -M-Q; wit R' u R* wum R® u R? MOTYT OBITh OOBEIUHEHBI BMECTE C
o0pa3oBaHHEM B K& KIOM Ciiydae He3aBUCHUMO =0 uiu =CR"R ",

KaKapli M, B ciy4ae MNpPUCYTCTBUS BO MHOXKECTBEHHOM 4YHCJE, HE3aBUCHUMO
npezacrasisier coboii Ci¢ aaKuUIeH, KOTOPbI MOKET ObITh 3aMelleH ¢ MOMOINb OT 1 10 3
OJIMHAKOBBIX WJIM PA3HBIX 3aMECTHUTEJIeH, BBIOPAHHBIX U3 TPYIIIbI, COCTOsLIEH U3 aTtoma (ropa,
runpokcy, C,4 ankunmna, Cj3 alKOKCH, -CONR36AR37A, _NRAR? 7A, —NR36ACOR35A,
NR***S0,R**, -SO,R***, -SO,NR***R*"* 1 nuao;

Kakapii Q, B Cllydae TMPUCYTCTBUS BO MHOXKECTBEHHOM YHCJE, HE3aBHUCHUMO
npencrassier coboi Cs_jo HUKI0ATKMI, 3-10 4YIeHHbIH HAChIIEHHbIH reTepouukimi, Ce 1o apuil
unu 5-12 uneHHBI rerepoapui, A€ LMKIOAJIKWI, HACBILIEHHBIM TeTEPOLMKINI, apuil U
reTepoapuil MOTYT OBITh KKABIM HE3aBHCHMO 3aMEIIEHbI ¢ MOMOIIBI0 OT 1 10 3 OAMHAKOBBIX
WM Pa3HBIX 3aMECTUTENIeH, BRIOPAHHBIX M3 TPYIIIBI, COCTOsAMIEH U3 aToMa Gropa, aToMa XJjiopa,
aToma Opoma, ruapokcu, Cy 3 ankuna, Cp 4 ankuamia, C 3 aTKOKCH, _CONR? 6AR37A, —NR36AR37A,
-NR***COR™*, -NR***SO,R*™*, -SO,R*™, -SO,NR***R*"* 1 1iuawo;

KasKIbId R7, B Clly4ae TMPUCYTCTBUS BO MHOXKECTBEHHOM 4YHCJIE, HE3aBUCHUMO
npencrasisier cobol, atom Bomopona, Ci¢ amkui, win Cog aNIKSHWI, TOE aJKWI U aJTKSHU
MOTYT OBITh 3aMEIICHBI C TTOMOIIBIO OTHOTO (hEeHUIIA;

12A 13A .
u R HesaBucumo mpencrasiser coboii arom Bomopona, Cie aikuin

Kakoeli R
(KOTOpBIN MOKET OBITh 3aMeIleH C TTOMOIIBIO OT 1 0 3 OOMHAKOBBIX MJI PA3HBIX 3aMECTHTENEH,
BBIOpPAaHHBIX M3 TPYIIIBI, COCTOSIIEN U3 aToMa pTopa, aToMa XJiopa, aromMa Opoma, ruapokct, Co.
4 ankuHuga, Ci3 alKOKCH, —CONR36AR37A, —NR36AR37A, —NR36ACOR35A, -NR36ASOzR35A, -
SOzR35A, -SOzNR%AR37A u 1mano), Cs o umkmoankui, 3-10 YIeHHBIH HACHIIIEHHBIH
rerepounkini, Ce o apus win 5-12 4ieHHBbIH reTepoapui, rae LUKJIOAJKWI, HACHIIIEHHBIH
TeTEePOLMKIINI, apUJI M TeTePOaApU MOTYT ObITh KaKABIN HE3aBHCUMO 3aMELISHbI C TOMOIIBIO OT
1 10 3 ONMMHAKOBBIX WJIM PAa3HBIX 3aMECTHUTEJNIEH, BRIOPAHHBIX U3 TPYIIIbI, COCTOSINENH U3 aToMa
drTopa, atoma xjopa, aroma Opoma, ruapokcu, Ci3 amkuna, C,4 ankununa, Ci3 aJKOKCH, -
CONR**R¥A  _NR3**R¥A  _NR*ACORYA, -NR**“SO,R**, -SO,R>, -SO,NR¥ARYA

12A 13A « pl2A
i R MNPUCYTCTBYIOT BO MHOXXECTBCHHOM YUCJIC, TO Ka>KIbIH R NN

12A 13A
uR

LIMaHO, U eciau R

13A
R

SIBJISIFOTCS. OIMHAKOBBIMH WJIM PAa3HBIMM, MJIM Koraa R o0a mpencTaBsIOT coboit

C|-6 QIKII, OHU MOTYT OBITh OOBEIUHEHBI C AaTOMOM YTJIEPOAa, K KOTOPOMY OHH NMPUCOEIUHEHBI,

¢ oOpazoBaHueM 3-8 HJIEHHOTO HACBIIIEHHOTO KapOOIUKIIa,
35A

Kaxapli R™°, B cioydae NpUCYTCTBUS BO MHOXECTBEHHOM 4YHCIE, HE3aBUCUMO

npencrasisier codoit Cy_g aKu;

36A  37A .
u R”'" HezaBucumo npexacrasisier co0oit atoM Bogopoaa i Ci_q aJKui, U

36A 37A

KaKabeid R

37A .
ecn R wm R MPUCYTCTBYIOT BO MHOXXECTBEHHOM 4HMCJE, TO Kaxabli R™ wmmm R

36A 37A .
u R oba npexncrasisitor codoit Cig

MOKET 6bITb OAWHAKOBBIM HJIM pa3HbIM, WKW KOTOa R
AJIKWJI, OHU MOTYT 6bITb O6’beI[I/IHeHI:>I C aTOMOM a30Ta, K KOTOPOMY OHH MNPUCOCAHUHCHBI, C
o0pa3oBaHueM 3-0 YJIEHHOTO a30TCONEPIKALIETO HACHIIIEHHOT'O FeTePOLMKIA; U

a, b, ¢ 1 d Kbl HE3aBUCUMO MPEACTaBIIseT coOoi 1 mmu 2.
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8. Coenunenue no grodomMy u3 mir. 1-7 wiu ero papManeBTUIeCKH MpuemMiieMast CoJib, TIae

R', R, R? u R? kaskuplii HE3aBHCHMO MpefcTaBisieT coG0ii aTOM BOXOPOAa, aToM (ropa
wm -M-Q; wmm R' u R? w/wm R® u R* MOTYT ObITh OOBEIUHEHBI BMECTEe C OOpa30BaHHEM B
Ka)KAO0M cily4ae HezaBucuMmo =0 unu =CR'*R"*,

9. Coenunenue mo odoMy u3 M. 1-8 wiu ero papMaleBTUUECKH NPUEMIIeMast COJIb, IIe

KaKapli M, B ciy4ae MpPHUCYTCTBUSI BO MHOXECTBEHHOM YHCJIE, HE3aBHUCHUMO
npezacrasisier codoi Ci.3 aaKWIeH, KOTOPbI MOKET ObITh 3aMelIeH ¢ MOMOINb OT 1 1o 3
OIMHAKOBBIX WJIM Pa3HBIX 3aMECTHUTEJEH, BhIOPAHHBIX U3 TPYIIbI, COCTOSLIEH U3 aToMa QTopa,

36Ap37A
Cy.4 anxununa, Ci3 ankokcy, -NR™R

Y LUAHO.

10. Coenunenue o grobomy u3 1. 1-9 umu ero gapManeBTHYECKH TpuemMyieMasi CoJlb,
rae

KaKapli M, B cly4ae mNpPUCYTCTBUS BO MHOXKECTBEHHOM YHCJE, HE3aBHCHUMO
npencrasisier coooit C; 3 amkuieH.

11. Coenunenue no mobomy u3 mm. 1-10 wmm ero gapmaneBTH4YeCKH pUeMIieMast CoJb,
rae

Kakapii Q, B Cllydae MNPUCYTCTBHUS BO MHOXECTBEHHOM YHCIIE, HE3aBHUCHUMO
npencrasisier codoit Cs¢ MUKIOANKWII, 3-6 YJICHHBIA HACBIIIEHHBIN TeTEePOLUKIIII, (BEHIT WUITH
5-6 4JIEHHBIN TeTepoapwll, Iie UKJIOATKII, HACBIIIEHHBIN reTepOUKIII, (PEHUT U TeTepOapu
MOTYT OBITh KKABIA HE3aBHCHMO 3aMEIIeHbI ¢ MOMOMIBI0 OT 1 10 3 OAMHAKOBBIX I PA3HBIX
3aMeCTHTeJIel, BBIOPAHHBIX W3 TPYIIIBI, COCTOsIIeld M3 aroma (Topa, aToma XJjiopa, aroMa
opoma, Ci3 ankuna, Co4 ankunuia, Ci.3 aJIKOKCH, -CONR’4R? 7A, —NR36AR37A, ‘NR***COR? SA, -
NR***S0,R**, -SO,R™, -SO,NR***R*"* 11 riuano.

12. Coenunenue no jgrobomy u3 mm. 1-11 unu ero gapmareBTH4eCKU MpUeMiieMasi CoJb,
rae

KaKapli Q, B cCiydae NPHUCYTCTBUSI BO MHOMKECTBEHHOM 4YHCIE, HE3aBUCHUMO
npencranisier codoit Cs¢ HUKIOANKWII, 3-6 YJIEHHBIA HACBIIEHHBIN TeTEPOLUKIIII, (PEHWT U
5-6 4JieHHBIN reTepoapull, rie UKJIOAIKUI, HACBIIIEHHbIN reTepOLUKIII, (PEHUT U reTepOapul
MOTYT OBITh K&Kl HE3aBHCHMO 3aMEIEeHbI ¢ MOMOMIBI0 OT 1 10 3 OAMHAKOBBIX I PA3HBIX
3aMeCTUTeNIeH, BBIOPAHHBIX M3 TpPYyMIbL, cocrosimed u3 aroma ¢ropa, Ci3 ankwia, -
NR***S0,R**, -SO,NR***R** 11 maro.

13. Coenunenue no mobomy u3 mm. 1-12 uiu ero dpapManeBTUYECKH MPUeMIIeMasi COJlb,
rae

Kakapii Q, B Cllydae MNPUCYTCTBUSL BO MHOXKECTBEHHOM YHCJE, HE3aBHCHUMO
npenctasisier codoit Cs¢ MUKIIOATKUII, KOTOPBIM MOKET OBITh 3aMeIleH ¢ OMOIIbI0 OT 1 10 3
ONIMHAKOBBIX WJIM PAa3HBIX 3aMECTHUTeJNIeH, BRIOPAHHBIX U3 TPYIIbI, COCTOSMIEH n3 atoMa ¢Topa,
Ci3 ankuna, —NR36ASOZR35A, —SOZNR%AR37A U LIUAHO.

14. Coenunenne no mobomy u3 mm. 1-13 wiu ero dapmManeBTUYECKU MpUEMIIeMast COJIb,
rae

12A 13A
u R

kaxaei R HE3aBHCHMO TIPEACTaBisieT co0oil atom Bomopoma, Cie aiKuiI

(KOoTOpBIN MOKET OBITh 3aMeIlEeH C TTOMOIIBIO OT 1 10 3 OOMHAKOBBIX HJIN PAa3HBIX 3aMECTHTENEH,
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BHIOPAHHBIX U3 TPYIIIIBI, COCTOSIIEH 3 atoMa dropa, -NR**SO,R™, -SO,NR***R*"* i uano),
C3.10 TUKIOANKWIT (KOTOPBIA MOXKET OBbITh 3aMelleH ¢ MOMOIIBI0 OT 1 10 3 OOMHAKOBBIX HJIH
Pa3HBIX 3aMeCTHUTENeH, BbIOPAHHBIX M3 TPYIIBI, cocTosiiei u3 aroma ¢ropa, Ci3 ankuna, -
NR**SO,R™*, -SO,NR*R** u mmano), n ecom R"™ wumn R"™ mpucyrcrsyror Bo
MHOKECTBEHHOM uHnCIe, TO Kaxabii R wm R MoxeT GbITh OIMHAKOBBIM HITH Pa3HBIM, MK

R'”* u R o6a npeacTaBsitoT cobort Cj3 anKui, OHH MOTYT ObITh OOBEAMHEHBI C

Korna
aTOMOM yrjiepofa, K KOTOPOMY OHH MPHUCOEAUHEHbI, ¢ oOpa3oBaHueM 3-6 UJIEHHOTO
HACBILIEHHOTO KapOOLHKJIA.

15. Coenunenvie no mobomy u3 mm. 1-14 uiu ero ¢papmManeBTUYECKH MPUEMIIEMAsi COJIb,
rae

. pl2A 13A
KaKapli R u R

HE3aBHCUMO IIpeNCTaBisieT coboil atom Bomopoma wimu Csg
LUKJIOAJIKUJI, KOTOPBIA MOKET OBITh 3aMeIeH C MOMOIIbI0 OT | 10 3 OJMHAKOBBIX I Pa3HBIX
3aMeCTUTeNIeH, BBIOPAHHBIX M3 TPYyHNbL, cocrosimeidl w3 aroma ¢ropa, Ci3 ankwia,

NR**SO,R**, -SO.NR™@R u mmawo, n ecom R™ wu R npucyrcrsyior Bo

124 13A
uR

MHOKECTBCHHOM YHCJIC, TO KaX(I[beI R MOJKeT OBbITb OAWHAKOBBIM HUJIU PA3HBIM.

16. Coenunenue no mobomy u3 mm. 1-15 wmm ero gapmaneBTH4YeCKH pueMiieMast Colb,

rme

a ¥ C TIPEeNCTaBJISIFOT OO0l 1;

oba b u d npencrasnsitoT coboit unu 1, wu 2.

17. Coenunenue no mobomy u3 mm. 1-16 unu ero ¢papmManeBTUYECKH MPUEMIIeMasi COJIb,
rre

p npexncrasisier codoii 1 miu 2;

R', R?, R? u R? kasxmpiii He3aBHCHMO MpeacTaBisierT coO0i aToM BOIOPOAa, aToM (Topa
wmi -M-Q; wmt R' u R* w/umn R® u R* moryT 6bITh 0GbeauHeHb BMECTE ¢ 0GPA3OBAHIEM B
KaKI0M citydae He3aBucumo =0 mwiu =CR'*R",

KaKOpli M, B ciy4ae MNpUCYTCTBUS BO MHOKECTBEHHOM 4YHCJE, HE3aBUCUMO
npencrassier codoit Cy 3 aNKuieH;

Kakapli Q, B ciydyae NpPUCYTCTBUSI BO MHOMKECTBEHHOM 4YHCIE, HE3aBHCHMO
npencranisier codoit Cs¢ MUKIIOATKUII, KOTOPBIA MOKET OBITh 3aMeIleH ¢ MOMOIIbI0 OT 1 10 3
OIMHAKOBBIX WJIM PAa3HBIX 3aMECTHUTeJIeH, BRIOPAHHBIX U3 TPYIIbI, COCTOSMIEH n3 atoMa (Topa,
C3 ankuna, —NR36ASOZR35A, —SOZNR%AR37A U [IUAHO;

124 13A
u R

Kaxapmi R HE3aBUCUMO TMpencraBisier coboit arom Bomopoma, Csg

IUKJIOAJIKAJI, KOTOPBIA MOKET OBITh 3aMeIeH C MOMOIIbI0 OT | 10 3 OAMHAKOBBIX HIIH Pa3HBIX
3aMeCTUTeNIel, BBIOPAHHBIX M3 TPYyHONbL, cocrosimeidl w3 aroma ¢ropa, Ci3 ankwia, -

NR**SO,R*™*, -SO.NR*R*™ u mmano, u ecniu R™ wmm R"™ mpucyrcrsyior Bo

12A 13A

MHOKECTBCHHOM YHCJIC, TO Ka}ICI[beI R nm R MOJKET OBITH OAWHAKOBbBIM HUJIU PA3HbIM,

o 35A
Ka>XXabId R B CJIyda€ TMpPUCYTCTBHUA BO MHOXCECTBCHHOM YHUCIIE, HC3aBUCHUMO

2

npexacrasisieT coboit Cy_g amKu;

36A 37A
uR

kaxnapii R HE3aBUCHUMO MPEACTaBIIsIeT OO0 arom Bomopoaa wiu Cj.¢ K1, U

36A 37A . 36A 37A
eciu R wmm R™ mpucyTCTBYIOT BO MHOXKECTBEHHOM 4MCie, TO Kaxabli R™ wmmm R
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36A 37A .
u R oba npexncrasisitor codoit Cig

MOJKET OBITh OAMHAKOBBIM WJIH Pa3HBbIM, WK Korga R
QJIKWJI, OHU MOTYT OBITb OOBENMHEHBI C aTOMOM a30Ta, K KOTOPOMY OHHU TPUCOEIUHEHBI, C
oOpa3oBaHHeM 3-0 WIEHHOTO a30TCOAEPKAIIETr0 HACHIIIEHHOTO reTEePOLIUKIIA,

a ¥ C TIPENICTABIISAIOT cOOOH 1; u

oba b u d npencrassitoT coboi wiu 1, umu 2.

18. Coenunenue no jgrobomy u3 mm. 1-17 unu ero gapmaneBTH4YeCKU MpUuemiiemMast Cob,
rre

R', R%, R? u R? kaskzplii HE3aBHCHMO MpefcTaBisieT coB0ll aTOM BOXOPOAA, aToM (ropa
wm -M-Q; wmwm R' u R? w/wm R* u R* MOTYT ObITh OObETUHEHBI BMECTEe ¢ 00Opa30BaHHEM B
KQ)KJIOM CJly4ae He3aBHCUMO =CR'R"*,

19. Coenunenue no mobomy u3 mm. 1-18 unu ero gpapmaneBTUYECKH MPUEMIIEMasi COJIb,
rme

M npencrasisieT COOOU METHUJIEH.

20. Coenunenue o modomy u3 mm. 1-19 wnu ero dpapmaneBTUYECKH MPUEMIIeMasi COJIb,
rie

Kakapii Q, B Cllydae TPHCYTCTBUSL BO MHOMKECTBEHHOM YHCIE, HE3aBUCHUMO
npencrasisier codoit Cs¢ MUKIIOATKIII, KOTOPBIM MOKET OBITh 3aMeIleH ¢ MOMOIIbI0 OT 1 10 3
OIIMHAKOBBIX WMJTU PA3HBIX 3aMECTHUTENeH, BBIOPAHHBIX U3 IPYMIIbL, COCTOSINEH 13 atoMa (ropa u
C3 ankuia.

21. Coenunenne no mobomy u3 . 1-20 wnu ero gpapmaneBTHUECKH NpUEMIIeMasi COJb,
rre

Kakapli Q, B cCilydae TPHCYTCTBUSI BO MHOMKECTBEHHOM YHCIE, HE3aBUCHUMO
npencrasisier co0oit Cs¢ HUKIOATKHIL

22. Coenunenue no jgrobomy u3 . 1-21 unm ero gapmareBTHYeCKu MpUueMiiemMast CoJb,

rae

kaxpii R u R"™* Hesasucumo npencrasisier coboi atom Bomopoma win Csg
LUKJIOAJTKUJL.

23. Coenunenue 1o odomMy u3 mm. 1-22 uiu ero papManeBTUYECKH MpUeMIIeMasi COJlb,
rre

R'** u R"* npencrapmsor coGoii aToM Bogopona.

24. Coenunenue 1o obomMy u3 mm. 1-23 wiu ero papManeBTUYECKH MpUeMiIeMast COJlb,
rie

p npencrasisieT codoii 1 wu 2;

R', R%, R® u R? kaskzpiii HE3aBHCHMO MpefcTaBisieT cOG0ll aTOM BOXOPOAa, aToM (ropa
win -M-Q; namn R'uR*w/umu R u R* MOTYT OBITh OOBeANHEHBI BMecTe ¢ oOpa3oBanreM =CH;

KOKapli M, B Cily4ae TPHCYTCTBUS BO MHOXECTBEHHOM YHCJIE, HE3aBUCHUMO
MpeaCTaBisieT COO0I METHIIEH,

Kakapli Q, B Cilydae TPHCYTCTBUSI BO MHOJKECTBEHHOM YHCIE, HE3aBUCHUMO
npencranisier co0oit Cs.¢ UKIIOATKII,

a ¥ C TIPEICTABIIAIOT cOOOH 1; u
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oba b u d npexncrasusitoT coboit unn 1, wu 2.

25. Coenunenue 1o mobomy u3 mm. 1-24 win ero ¢papManeBTUYECKH MpUeMIIeMast COJlb,

R' 1 R? npexcrasmsior co6oif aToM BOXOposa; U
kaxpii R? n R Hezasncnmo MpeacTassieT COO0H aToM BOIOpOAa Uk aToM (ropa;
IpH YCIIOBUH, 4TO 00a R’ u R He sBsoTCA aToMom BOZOPOJA.

26. Coenunenue 1o modomy u3 nm. 1-24 wm ero gapManeBTHYECKH pUeMiieMasi CoJb,

o 1 2 o
kaxabii R™ u R” He3aBuCHMO nipencrasiisier co0oit atom Bogopona uiu -M-Q; u
o 3 4 o
kaxabii R” v R” He3aBucHMO nipencTasiisieT OO0 aToM BOIOpoaa win atoM (Gropa;
1. p2
npu ycioBuH, 4to oba R™ u R” He sBysiroTCS aTOMOM BoAopoaa.

27. Coenunenue 1o obomMy u3 mm. 1-24 wiu ero papMaeBTUYECKH MpUeMIIeMasi COJlb,

R' npencrasisier coboit aToM BOXOPOA;

R? npencrasisier coGoii -M-Q;

R’ npencrasisier coboii aToM BOIOPOXA; 1

R* npencrasisier coGoii aToM BOXOPOAA Mt aToM (hTopa.

28. Coenunenue 1o mobomy u3 mm. 1-24 win ero ¢papMaeBTUYECKH MpUeMIIeMasi COJlb,

R npencrasusier coGoii -M-Q;

R? npencrasisier coboif aToM BOXOPOJA;

R’ npencrasisier coGoii aTOM BOZOpPOa Mt aToM (GTopa; i

R* HpencTaBisieT coOO0H aTOM BOJOPOAA.

29. Coenunenue o jgrobomy u3 . 1-24 unu ero gapmareBTHYeCKU MpUeMiieMasi COJb,

4 o o 2
Rl, Rz, R*uR Ka’KJIbIl HE3aBHCHMO IPENCTaBIsIET COO0I aTOM BOIOPOMA; WU R'uR

w/umn R 1 R* MoryT GbiTh 06benuHeHs! BMecTe ¢ obpasosannem =CHy;

rae

rae

rae

1 p2 p3 . p4
npu yciosuy, 4uTo Bce R, R”, R” u R" He ABnsA0TCS aTOMOM BOOpoAa.

30. Coenunenue no mobdomy u3 mm. 1-24 wim ero gapmManeBTH4YECKU NpUeMiieMast COJb,

1 2

R’ u R” oObenuHensr BMecTe ¢ obpazosanuem =CHy; u
3 4 .

R’ u R" mpencrasmsiror coboii aToM Bogopoaa.

31. Coenunenue o odomy u3 mir. 1-24 unm ero gapManeBTUYeCKH preMiieMasi COJb,

1. p2 .
R’ u R” npexncrassitot coboli atom Bomopona; u

3. 4
R’ u R" oObpenuHensr BMecTe ¢ obpazoBanueM =CH,.

32. Coenunenue 1o rodomy u3 mir. 1-31 umm ero gapManeBTHYECKH TTpreMIieMasi COJb,

a, b, ¢ u d npencrasisroT codoi 1.

33. Coenunenue no mobdomy u3 mm. 1-31 wnu ero gapmaneBTudecky npuemiiemMas colb,
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rae

a ¥ C TIPENCTaBJISIFOT co0oi 1;

b u d npencrasnsoT coboit 2.

34. Coenunenue no mobdomy u3 mm. 1-33 wnu ero gapmaneBTHYECKH NpUeMIIeMasi COJb,
rae

p NMpencTaBIsIrOT coboi 1.

35. Coenunenue no mobomy u3 mm. 1-33 wnu ero gapmaneBTHYeCKH MpUeMIieMasi COJb,
rae

p mpencrasisieT coboit 2.

36. Coenuuenue o 1. 1, BBIOpaHHOE U3 CIAENYOIINX COSTUHEHUI

2-[(4-{7-[(1S,3S,4R,6S)-6-(LIKIONPONTUIMETHII )-2-a3a0ULHUKI0-[ 2.2. 2ok TaH-3-
kapOonm|-2,7-auazaciupol 3,5 |HoHaH-2-UJ } -TUPUMUIUH- S-W1)OKCH |-5-pTop-N,N-nu(mponan-
2-wu)OeH3aMu,

2-[(4-{6-[(1S,3S.,4R,6S)-6-(muKIONPONTUIMETHI )-2-a3a0UIHKI0-[ 2.2. 2] ok TaH-3-
kapOonm|-2,6-auazacmupol 3,3 |renran-2-ui f-mupuMUANH-S-11)okch |-5-grop-N,N-mu(nponas-
2-nn)OeH3aMu,

2-[(4-{7-[(1S,3S.,4R,6R)-6-(mukonponuamMeT )-2-a3abuukino-[ 2.2 2 JokraH-3-
kapOonu|-2,7-auazaciupol 3,5 |HoHaH-2-UJ } -TUPUMUIUH- S-11)OKCH |-5-PTop-N,N-nu(mponan-
2-wn)OeH3aMu,

2-[(4-{6-[(1S,3S,4R ,6R)-6-(muknonponuamMeTi )-2-a3abuukino-[ 2.2 2 |okraH-3-
kapOoHu|-2,6-auazacnupol 3,3 |renran-2-ui f-nupuMuAnH-5-m)okcu|-5-grop-N,N-au(nponas-
2-nn)OeH3aMus,

5-¢pTop-2-[(4-{7-[(1S,3S,4R)-5-meTununeH-2-a3aduiukio-[2.2.2]okras-3-kapOboHun|-
2,7-nuazactmpol 3,5]HonaH-2-nn | -nupuMuanH-S-un)okcu|-N,N- nu(nponan-2-wn)OeH3amun,

5-¢pTop-2-[(4-{6-[(1S,35,4R)-5-meTununen-2-a3aduukio-[2.2.2]okras-3-kapOboHun|-
2,6-nuazactupo| 3,3 rentad-2-ui }-mupUMUINH-S-11)okcH |-N,N-nu(npornas-2-mn)oeH3aMu,

5-¢rop-2-[(4-{7-[(1S,3S,4R)-6-MeTununen-2-a3adunukiio-[2.2.2Jokran-3-kapOoHu |-
2,7-nnazactupo[ 3,5 |HOHaH-2-1i1 } -TUPUMHUINH-5-11)oKcH |-N, N-nu(mponas-2-mn)oeH3aMus,

5-¢rop-2-[(4-{6-[(1S,3S,4R)-6-MeTununen-2-a3adunukiio-[2.2.2]okran-3-kapOoHwi|-
2,6-nuazactmpol 3,3 |rentas-2-un }-mupUMHANH-S-11)okcH |-N,N-nu(nponan-2-wmn)6eH3aMu,

5-¢rop-2-[(4-{6-[(1S,35,4S,55)-5-pTop-2-a3zabunukio[2.2.2]-okraH-3-kapobouui|-2,6-
nuazacrupol 3,3 |renTan-2-ui f nupuMuIUH-S-1i)okcH |-N, N-au(nponas-2-min)oeH3aMu,

2-[(4-{6-[(1R,3S,4R)-2-a3abummkino[2.2.2|okTan-3-kapOoonm]-2,6-
nuazacrupol 3,3 |renTan-2-ui f TUPUMHIUH-S-1I)oKCH |- S-pTop-N,N-nu(nponas-2-un)oeH3amur,

5-¢rop-2-[(4-{7-[(1S,35,4S)-5-0kco-2-a3abunmkio[2.2.2]-oktaH-3-kapOoHmn|-2,7-
nuazacrupol 3,5 JHoHaH-2-un f mupuMuInH-S-1i1)okcH | -N N- mu(nponan-2-mn)oeH3aMun,

2-[(4-{7-[(1S,35.,4S,585,6S)-6-(uknonponuamMeTii)-5-pTop-2-a3adunukio 2.2. 2 |okTaH-
3-kapOonui]-2,7-nuazacnupol 3,5 |HoHaH-2-1J1 } TUPUMHUIUH-S-1i)okcu ] -5-pTop-N,N-
nu(mpornan-2-uj)0eH3aMuI,

2-[(4-{6-[(1R,35,45)-2-a3abunmkio[2.2. 1 rentan-3-kapOonmn|-2,6-
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nuaszacrupol 3,3 |renTan-2-ui f TUpUMHIUH-S-1i)oKcH |- 5-¢pTop-N,N-nu(nponas-2-un)oeH3amus,

2-[(4-{7-[(1R,3S,45)-2-a3abunmkio[2.2. 1 rentan-3-kapOonmn|-2,7-
nauaszacrupol 3,5 |JHoHaH-2-ui f TUpUMHIUH-S-1i1)oKcH |- 5-¢pTop-N,N-nu(nponas-2-um)OeH3amur,

5-¢rop-2-[(4-{7-[(1S,35,4R)-5-meTununen-2-azadunukio-[2.2. 1 Jrenran-3-kapoboHun|-
2,7-nuazactmpol 3,5]HonaH-2-nn } -nupuMuanH-S-un)okcu|-N,N- nu(nponan-2-wn)OeH3amMun,

2-[(4-{7-[(1S,3S,4S,5R,6R )-6-(1iuKaonponuamer)-5-prop-2-azadunukio[2.2. 2 JoktaH-
3-xapOonmn]-2,7-muazacrnupo| 3,5 [HoHaH-2- Wi } TUPUMHUANH-5-1i1)oKcH |-5-¢pTop-N,N-
nu(rponan-2-muin)0eH3aMum; U

5-¢rop-2-[(4-{7-[(1S,35,4R)-5 —(sz)MeTI/IJ'II/II[eH—2—a3a6I/ILII/IKJ'IO—[2.2.2]0KT3.H—3—
kapOonm|-2,7-auazaciupol 3,5 |HoHaH-2-un -upuMuAUH- -t )okcH |-N,N-nu(nponas-2-
wi)0eH3aMuI,

WK ero (apMaleBTHUECKH PUEMIIEMast COJIb.

37. Coenuuenue o 1. 1, BRIOpaHHAS U3 CIEAYIOIUX COSTUHEHHIA:

2-[(4-{7-[(1S,3S.,4R,6S)-6-(muKI0NPOTUIMETHI )-2-a3a0UIHKI0-[ 2.2. 2] ok TaH-3-
kapOonm|-2,7-auazaciupol 3,5 |HoHaH-2-UJ } -TUPUMUIUH- S-WT)OKCH |-5-GTop-N,N-nu(rponan-
2-nn)OeH3aMu,

2-[(4-{6-[(1S,35.,4R,6S)-6-(uKIOTPONTUIMETHI )-2-a3a0UHKI0-[ 2.2. 2] ok TaH-3-
kapOonm|-2,6-auazacmupol 3,3 |renran-2-ui f-mupuMUANH-S-11)okcu |-5-grop-N,N-mu(nponas-
2-wn)OeH3aMu,

2-[(4-{7-[(1S,35,4R ,6R)-6-(rukonponuamMeTi )-2-a3abuukino-[ 2.2 2 |okraH-3-
kapOonun|-2,7-auazaciupol 3,5 |HoHaH-2-Un } -MUPUMUIUH- S-Ui1)oKCcH |-5-dTop-N,N-nu(riponan-
2-un)oeH3amMun; 1

2-[(4-{6-[(1S,35,4R,6R)-6-(1ruknonponuameTi )-2-a3abuukino-[ 2.2 2 Jokras-3-
kapOonmn|-2,6-nuazactmpol 3,3 Jrenran-2-un } -mupuMuAnH-S-nn)okcu |-5-prop-N,N-qu(rponas-
2-u)OeH3aMuI,

WM ero (apMaleBTHUECKU TPUeMIIeMast COJIb.

38. Coenunenue 1o 1. 1, BEIOpaHHOE U3 CIEAYIOLINX COSAMHEHHI:

2-[(4-{7-[(1S,3S,4R,6S)-6-(1iuKI0NPONUIMETHII )-2-a3a0ULKKII0-[ 2.2. 2ok TaH-3-
kapOonm|-2,7-auazaciupol 3,5 |HOHaH-2-1J } -TUPUMUIUH- S5-I )OKCH |-5-pTop-N,N-nu(mponan-
2-un)OeH3aMu,

2-[(4-{6-[(1S,3S,4R,6S)-6-(muKIONPONTUIMETH )-2-a3a0uLHKI0-[ 2.2. 2ok TaH-3-
kapOonm|-2,6-auazacmupol 3,3 |renran-2-ui f-mupuMUANH-S-11)okcu |-5-grop-N,N-mu(nponas-
2-w)OeH3aMu,

2-[(4-{7-[(1S,3S.,4R ,6R)-6-(muknonponuamMeTi )-2-a3abuukino-[ 2.2 2 JokraH-3-
kapOonm|-2,7-auazaciupol 3,5 |HoHaH-2-1J } -TUPUMUIUH- S-U1)OKCH |-5-pTop-N,N-nu(mponan-
2-nn)OeH3aMun; u

2-[(4-{6-[(1S,3S,4R,6R)-6-(mukonponuamMeTi )-2-a3abuukino-[ 2.2 2 |okraH-3-
kapOonu|-2,6-auazacmnupol 3,3 |renran-2-ui f-mupuMuANH-5-1)okcu|-5-grop-N,N-mu(nponas-
2-nn)OeH3aMu,

Wy ero runpoxiyopun, L(+)-TapTpar mim cykuuHar.
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39. Coenunenne o 1. 1, BRIOpaHHOE U3 CAEAYIOUINX COSIMHEHUH:

5-¢rop-2-[(4-{7-[(1S,3S.,4R)-5-merununen-2-azadunukiio-[2.2.2|okran-3-kapOoHmi|-
2,7-nnazactmpo[ 3,5 |HoHaH-2-1a § -upUMHUANH-S-n1)okcH |-N,N-au(nponan-2-mn)oeHzamus,

5-¢rop-2-[(4-{6-[(1S,35,4R)-5-meTununen-2-azadunukiio-[2.2.2|okran-3-kapOoHu|-
2,6-nuazactmpol3,3]renran-2-un } -mupuMuanH-S-min)okcu |-N,N-nu(nponas-2-un)oeHzamun,
2-[(4-{6-[(1R,35,4S5)-2-a3abunukio[2.2.1 Jrentan-3-kapOonun]-2,6-
aunaszacnupol 3,3 renran-2-ui } TUpUMHANH-5-11)oKcH]-5-prop-N,N-nu(nponan-2-un)oeH3amMus,
2-[(4-{7-[(1R,38S,4S)-2-a3abunmkno[2.2. 1 Jrentan-3-kapOonmn|]-2,7-
nuazacnupol 3,5 |JHoHaH-2- U1 } TUPUMHIUH-S-11)OKCH |- S-¢Top-N,N-nu(nponas-2-uin)0eH3aMu I,
5-¢rop-2-[(4-{7-[(1S,3S,4R)-5-meTununen-2-azadunukio-[2.2. 1 Jrentan-3-kapOoHu|-
2,7-nnazactupo[ 3,5 |HoHaH-2-111 } -TUpUMHUINH-5-11)oKcH |-N, N-au(nponan-2-mn)beH3aMun; u
5-¢rop-2-[(4-{7-[(1S,35.,4R)-5 —(ZHz)MeTI/IJ'II/II[eH—2—a3a6I/ILII/IK.]'IO—[2.2.2]0KT3,H—3—
kapOonm|-2,7-auazacnupol 3,5 |HoHaH-2-un }-mupuUMHUIUH- -1 )okcH |-N,N-nu(npomnas-2-
w1)OeH3aMuI,

WK ero (hapMaLeBTHIECKU TpUemMiIeMast CoJlb

40. Coenunenue o 1. 1, BRIOpaHHOE U3 CIEAYIOUINX COSTHHEHUI:

5-¢rop-2-[(4-{7-[(1S,3S.,4R)-5-meTununen-2-a3adunukiio-[2.2.2|okran-3-kapOoHm |-
2,7-nnazactmpol| 3,5 |HoHaH-2-111 } -TUpUMHUIANH-S-n1)okcH |-N, N-nu(rponan-2-mn)oeH3amu,

5-¢rop-2-[(4-{6-[(1S,3S.,4R)-5-meTununen-2-a3adunukiio-[2.2.2|okran-3-kapOoHm|-
2,6-nuazactmpol| 3,3 |rentad-2-un }-mupUMHANH-S-11)okcH |-N,N-nu(nponan-2-mn)oeH3amus,

5-¢rop-2-[(4-{7-[(1S,35,4R)-5-meTununen-2-azadunukio-[2.2. 1 Jrenran-3-kapObonun|-
2,7-nnazactmipo[ 3,5 |HoHaH-2-un § -upuMUANH-S-un)okcH |-N,N-au(rponan-2-mn)oeHzamMun; u

5-¢prop-2-[(4-{7-[(1S,35.,4R)-5 —(ZHz)MeTI/IHI/II[eH—2—asa6I/II_II/IKJ'IO-[2.2.2]OKTaH-3-
kapOonm|-2,7-nuazacnupo| 3,5 [HoHaH-2-un } -mupuMuaAnH-S-nin)okcu |-N,N-nu(nponas-2-
W1)OeH3aMu I,

WK ero ruapoxyiopun, L(+)-TapTpar wim CyKIuHaT.

41. 2-[(4-{7-[(1S,3S,4R,65)-6-(Luxnonponunmeru)-2-a3a-ourukiio| 2.2.2|okras-3-
kapOonm|-2,7-auazacnupol 3,5 |HoHaH-2-UJ } -TUPUMUIUH- S5-I )OKCH |-5-pTop-N,N-nu(rponan-
2-unm)beH3aMu WU ero THApoxJopun, L(+)-TapTpat wiu CyKIuHaT.

42. 2-[(4-{6-[(1S,3S,4R,65)-6-(Luxnonponuimer)-2-a3a-ourukiio| 2.2.2 |okTas-3-
kapOonm|-2,6-auazacnupol 3,3 |renran-2-ui f-mupuMUANH-S-11)okcH |-5-grop-N,N-mu(nponas-
2-un)beH3aMu WU ero TuapoxJopun, L(+)-TapTpat wim cyKIuHar.

43. 2-[(4-{7-[(1S,3S,4R,6R)-6-(I{uknonponunmeTi)-2-a3a-ounmkio[ 2.2. 2 |okraH-3-
kapOonm|-2,7-auazacnupol 3,5 |HoHaH-2-UJ } -TUPUMUIUH- S-UT)OKCH |-5-PTop-N,N-nu(mponan-
2-unm)beH3aMu WM €ro TuApoxiIopun, L(+)-TapTpaT uim CyKIuHaT.

44, 2-[(4-{6-[(1S,3S,4R,6R)-6-(L{uknonponunmeTi )-2-a3a-ounmkio[2.2. 2 |okraH-3-
kapOonu|-2,6-auaszacnupol 3,3 |renran-2-ui f-mupuMUANH-S-1)okcu |-5-grop-N,N-mu(nponas-
2-um)beH3aMu WK ero Tuapoxiopun, L(+)-rapTpaT uinm cyKuHar.

45. 5-@top-2-[(4-{7-[(15,3S,4R)-5-MeTunnneH-2-a3abunukino-[ 2.2 2Jokran-3-

kapOoHun|-2,7-auazacnupol 3,5 |HoHaH-2-un j-nupuMuauH- S-un)okcu |-N,N-nu(nponas-2-



126

w1)O€H3aMUl UM €10 TUAPOXJIopuA, L(+)-TapTpar uim CyKIuHar.

46. 5-@Top-2-[(4-{6-[(15,3S,4R)-5-MeTnnnneH-2-a3a0nuKiIo-[ 2.2 . 2|okran-3-
kapOonu|-2,6-auazacrupol 3,3 renran-2-ui f-nupuMuanH-S-mn)okcu|-N,N-nu(nponan-2-
w1)0eH3aMul UM €10 TUApPOXJIopua, L(+)-TapTpar uinm CykiuHar.

47. 5-®top-2-[(4-{7-[(15,3S,4R)-5-meTunmnnen-2-azadumukio-[2.2. 1 Jrenran-3-
kapOonmn|-2,7-nuazactupo| 3,5 [HoHaH-2-un } -mupuMuaAnH-S-nin)okcu -N, N-nu(nponas-2-
w1)OeH3aMuU WK €ro TUAPOXJIOpUA, L(+)-TapTpar nin CyKLHAT.

48. 5—(I)T0p—2—[(4—{7—[(1S,3S,4R)—5—(ZHz)MeTI/IJ'II/II[eH—Z—a3a—6I/ILII/IKHO[2.2.2]0KT3.H—3—
kapOonm|-2,7-auazacnupol 3,5 |HoHaH-2-u1 }-upuMUANH-S-un)okcu |-N,N-nu(nponas-2-
W1)OeH3aMUI WK €r0 TUApoXJopua, L(+)-TapTpaT win CyKIMHAT.

49. JlekapCTBEHHBIN Mpenapar, BKIOYAOIINN CoeqUuHeHne 1o rodomMy u3 mm. 1-48 uimu
ero (hapMaLeBTHUECKH PUEMIIEMYIO COJIb B KAUECTBE AKTUBHOTO MHTPEIUEHTA.

50. IlpoTtuBOONyXOJEBBIM JEKAPCTBEHHBbIN Mpenapar, BKJIKOYAOIIMA COEJUHEHHE II0
mobomy u3 mm. 1-48 wiam ero gapmManeBTUYECKH NPUEMIIEMYIO COJIb B KA4eCTBE AKTHBHOTO
UHIpENEHTA.

51. TIlporuBoomyXxoJeBblii JieKapCTBEHHbIM Impemapar no 1. 50, rae omyxousb
npeAcTaBisieT cOO0I OCTpPBIi JIEWKO3 (B TOM YHUCIIE OCTPBII JIEHKO3 ¢ mepecTpoiikoit rena MLL,
OCTpBIH JIEUKO3 ¢ YaCTUYHON TaHAEMHON nyrumkauued MLL, ocTpblil IEHKO3 ¢ MyTalUen reHa
NPM, octpelii neliko3 co cauTHbIM reHoM MOZ, ocTpelii jeliko3 co cauTHbIM reHoM NUP98 u
ocTpbIil Jeliko3 co ciuTHeIM reHoM CALM), xpoHudeckuii JTUMQOIEHKO3, XPOHHUYECKHUI
MUENOIENKO3, MUENOAUCIIIIACTUYECKUNH CUHIPOM, HCTUHHYIO MOJULMTEMHUIO, 3JI0KAUE€CTBEHHYIO
muMpomy (B ToM uucie B-kierounyro aumdomy), MHEIOMY (B TOM YHCIIE€ MHOXECTBEHHYIO
MHEJIOMY), OIyXOJb I'OJIOBHOIO MO3ra, pPak TOJIOBBI U €U, paK MUINEBOAA, PaK LIUTOBUAHOM
JKeNe3bl, MEJKOKJIETOYHbIH paK JIeTKUX, HEMEJIKOKJIETOYHbIH paK JIETKUX, paK MOJIOUYHOU
JKENe3bl, paK oKeNyAKa, pak oKeIYHOro My3bIps U JKEIYHOTO NPOTOKA, paK IIeYeHH,
renaToUe/UTIONIAPHBIA pakK, pak MOJIKENYAOUYHOM >KeNie3bl, paK TOJICTOM KHUIIKHM, paK MpsiMOMN
KMIIKY, PaK aHAJIBHOTO KaHaja, XOPUOHAIUTENNOMY, PaK 3HIOMETPUs, paK IIEHKH MaTKH, pak
SIMYHUKOB, PaK MOYEBOTO My3bIps, paK ypoOTeNus, pak MOYKH, MMOYEYHO-KJIETOUHBIM pak, pak
NPEACTATEIbHON JKeJIe3bl, OMyXOJb SIMYKA, OMyXOJb TOJOBBIX KJIETOK SIMYKA, SMOPUOHAIBHO-
KJIETOYHYIO  OMNyXOJb sIMYHUKA, OIyXoJlb Buibmca, 370KaueCTBEHHYIO  MEJaHOMY,
HelpoOnacToMy, octeocapkoMy, capkomy FOWHTra, XOHIpOCApKOMY, CApKOMY MSTKHX TKaHEH
WM paK KOXH.

52. IlporuBoomnyxoJeBblii JekapcTBeHHbIM mpemnapar no n. 50 wiu 51, roe omyxousb
NpeACTaBIsieT COO0M OCTpPBIH JIEWKO3 (B TOM YHUCIIE OCTPBII JIEHKO3 ¢ mepecTpoiikoit rena MLL,
OCTpPBIH JIEHKO3 C YaCTUYHON TaHAEMHOH nyninukaunen MLL, ocTpblil IEHKO3 C MyTalUel reHa
NPM, octpelii neliko3 co cauTHbIM reHoM MOZ, ocTpelii jeliko3 co ciauTHbIM reHoM NUP98 u
ocTpbIil Neiiko3 co cinuTHEIM reHoM CALM), XpOHHUYECKUIT MHEJONIEeHKO3, 3JI0KaYeCTBEHHYIO
muMmpomy (B TOM umncie B-kierounyro aumdomy), MHEIOMY (B TOM YHCIIE MHOXKECTBEHHYIO
MHEJIOMY), OMyXOJb T'OJIOBHOTO MO3Ta, PaK INPeACTaTeIbHOIN KeNe3bl, paK MOJIOYHON JKEeNe3bl,

HelpoOnacTomy, capkomy FOuHra mnm pak nedeHu.
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53. TIpoTHBOOMYXOJEBBIN JIEKAPCTBEHHBIH mpemnapar mo Jjwobdomy u3 mm. 50-52; rme
OIyXOJIb MPENCTABIIAET COOON OCTPBIH JIEHKO3 ¢ mepectpoiikoii reHa MLL, ocTpblil jelko3 ¢
YaCTUYHOU TaHAEeMHOHN ayrummkauued MLL, ocTpseli neliko3 ¢ myrauuend rena NPM, octpeii
Jeiko3 co cinuTHbBIM reHoM MOZ, ocTpelii Jeiiko3 co cinuTHbIM reHoM NUP98, ocTpelii j1eiiko3
co cuutHeiM reHoM CALM, xponuueckuii mwuesnonelikos, B-knerounyro mumdpomy,
MHO)KECTBEHHYIO MUEJIOMY, HEHpOOJIaCTOMY MM paK MPeaCTaTeIbHOM JKeJe3bl.

54. TIpoTHBOOMYXOJNEBBIN JIEKAPCTBEHHBIN mpenapar mo jodomy u3 mm. 50-53, roe
OMyXOJIb MPENCTABIIIET COOOM OCTPBIA JIEWKO3 ¢ mepecTpoiikoii rena MLL, ocTpblii J1elko3 ¢
YaCTUYHOW TaHAeMHOHN ayrumkauued MLL, octpselii neiiko3 ¢ myrauuei reHa NPM, octpblit
neiko3 co cnutHbIM reHoM MOZ, octpslii neiiko3 co cinutHbIM reHoM NUP98, ocTpelii jeiiko3
co cautebiM reHoM CALM, xpoHudeckuii muenoneliko3, B-knerounyro mumdomy wim
MHO>KECTBEHHYIO MHEJIOMY .

55. TIpoTHBOOMYXOJEBBIN JIEKAPCTBEHHBIH Mpenapar mo Jobdomy u3 mm. 50-54, roe
OIyXOJIb PEACTABIISIET COOOH OCTPHBIH JIEHKO3 ¢ mepecTpoiikoit reHa MLL uii ocTphIii JJEHKO3 ¢
MyTanuei reaa NPM.

56. IIpoTHBOOMYXOJEBBIN JIEKAPCTBEHHBIH Mpemnapar mo Jwbdomy u3 mm. 50-55, rae
OIyXO0JIb COMPOBOXKJIAETCSI BBICOKUM YPOBHEM 3Kcrpeccuu kiacrepa reHa HOXa nnu kinacrepa
rena MEIS.

57. TIpoTHBOOMYXOJEBBIN JIEKAPCTBEHHBIH Mpemnapar mo Jjwobdomy u3 mm. 50-56, rae
OIyXOJIb CONIPOBOXKAAECTCSI aKTUBUPYIOLIEN MyTauuen pS3.

58. Cnoco0 yiedeHust OMyXOJIH, BKJIIOYAIOIIUIN BBEICHUE COSAMHEHHS 10 JI0O0OMY U3 TII.
1-48 mnu ero ¢papMaLeBTHUECKH PUEMIIEMON COJIM MAIMEHTY, HYKJAI0IIEMYCsl B 3TOM.

59. Cnocob o 1. 58, rne onmyxouib aCCOLMMPOBAHA CO CBSI3bIBAHNEM MeHHH-MLL.

60. Ilpumenenue coexuHeHHs MO MoOOMy u3 nm. 1-48 wnm ero QapmaneBTHYECKH
IIPUEMJIEMON COJIU B IPOU3BOACTBE MPOTUBOOIYXOJIEBOr0 JIEKAPCTBEHHOIO IIpenapara.

61. Coenunenuie o noOomy u3 mm. 1-48 uiau ero gapmaneBTUYECKH MpUemMiieMasl CoJib
IUTS IPUMEHEHUSI TP JIEYEHUU Oy XOJIH.

62. @apMareBTHYECKasi KOMITO3UIIMS, BKIFOYAIOLIAsi COeqUHEHHE 1o Jrodomy u3 mi. 1-48
Wi ero (papManeBTUYECKH MPUEMIIEMYIO COJIb B KOMOWHALIMH, MO MEHbIIEH Mepe, ¢ OIHUM
APYTUM JIEKAPCTBEHHBIM CPEACTBOM MM €ro (papMaleBTHUECKH NPHUEMIIEMOH COJbIO, TI7ie
Apyroe JeKapCTBEHHOE CPEACTBO INPENCTABIsIeT COOOM, IO MeHblLIeH Mepe, OXHO CPENCTBO,
BbIOPaHHOE W3 TPYMIBI, COCTOSIIEH W3 MPOTHBOONYXOJEBOrO AJKHIHPYIOIIETO CPEACTBB,
IIPOTUBOOITYX0JIEBOTO anTuMeTabonuTa, IIPOTHUBOOIYXOJIEBOTO aHTUOMOTHKA,
IPOTUBOOIYXOJIEBOIO  JIEKAPCTBEHHOI'O  IIpernapara  pPacTUTENbHOTO  MPOUCXOXKIEHUS,
IIPOTUBOOIYXOJIEBOIO ~ KOMIUIEKCHOTO  COEIMHEHMs  IIJIaTHHBI,  MPOTUBOOMYXOJEBOTO
NPOM3BOIHOTO  KAMIITOTELMHA,  MPOTHBOOIYXOJIEBOTO  WHTUOWTOpAa  THUPO3UHKUHA3BIL,
IPOTHBOOITYXOJIEBOTO MHIMOUTOPA CEPUH/TPEOHMH KHMHA3bI, MPOTHUBOOIYXOJIEBOIO MHIHOUTOpA
dochonununa KUHA3BL, MPOTHBOOIYXOJEBOTO MOHOKJIOHAJBHOIO aHTHUTENa, HHTepdepoHa,
Monudukaropa OHOJOTMYECKOrO  OTKJIMKA, TOPMOHAJIBHOrO  Ipernapara, HHruouropa

AHI'MOT€HE34a, I/IHFI/I6I/ITOpa KOHTPOJIbHBIX TOUYECK HUMMYHHOTO OTB€TAa, I/IHFI/I6I/ITOpa
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aCCOIIMMPOBAHHOW €  JMHUINE€HETUKOH  MOJEKYJbl, MHTHOUTOpPAa  MOCTTPAHCISILIHOHHON
mMonudukamu Oenka, HHrHOUTOpa MPOTEOCOM, M APYTHX MPOTUBOOIYXOJIEBBIX JIEKAPCTBEHHBIX
IpenapaTos.

63. Coenunenue no modomy u3 nm. 1-48 unu ero gapmaneBTudecku npuemiemast Coib
11 JIEYEHUsl OIyXOJIU, KOTOPOE MPUMEHSIOT B KOMOWHALMU € 110 MEHbIIeH Mepe OIHUM JPyTUM
JIEKAPCTBEHHbIM CpPEACTBOM WJIH €ro (papMaleBTUUECKH IPUEMJIEMOH COJM, TAe Apyroe
JIEKapCTBEHHOE CPENCTBO MPEACTABIsIeT COOOH, MO MEHbINE Mepe OHO, CPEACTBO, BEIOpAaHHOE
U3 MPOTHUBOOMYXOJEBOTO AJKWJIMPYIOIIErO CPENCTBA, MPOTHBOOMYXOJEBOTO aHTUMETa0OIUTa,
NPOTHBOOIYXOJIEBOTO ~ AHTHOMOTHKA, TMPOTUBOOMYXOJEBOrO JIEKAPCTBEHHOTO  Iperapara
PACTUTENBHOTO TPOMCXOXKIEHUS, MPOTUBOOMYXOIEBOTO KOMILJIEKCHOTO COEAMHEHUs TUIATHHBI,
NPOTHBOOIYXOJIEBOTO  MPOM3BOJHOIO  KAMMOTOTELMHA, MPOTHBOOMYXOJEBOrO HWHIUOWTOpA
TUPO3UHKHHA3BI, MPOTHBOOITYXOJIEBOTO UHTUOHUTOpA CepUH/TPEOHUH KHUHAa3bl,
IIPOTHUBOOITYX0JIEBOTO UHTUOHUTOpA dochonmumuna  KuHA3WL, IIPOTHUBOOIYX0JIEBOTO
MOHOKJIOHAJIbHOTO ~ aHTHTeNa, WHTepdepoHa, MonudukaTropa OHOJOTHYECKOrO OTKJIHMKA,
TOPMOHAJIPHOTO TIpernapara, HHTHOWTOpa aHTHOTeHe3a, WHTHOMTOpa KOHTPOJBHBIX TOYEK
UMMYHHOT'O OTBETAa, WHIMOMTOPA ACCOLMHPOBAHHON C SMHUICHETUKON MOJIEKYJIbl, HHTHOUTOpA
NOCTTPAHCISIMUOHHOW ~ Monudukamuu  Oeika, HWHrHOMTOpa  MPOTEOCOM, H  JAPYIHX
IPOTHBOOITYXOJIEBBIX JIEKAPCTBEHHBIX MTPETIAPATOB.

ITo noBepenHocTn
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