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WHTUBUTOPHI B3AUMOJENCTBYIONIEN C PEIIENTOPOM MPOTEMHKHUHASHI 1 1)1
JIEUEHUSA 3ABOJIEBAHUA

[001] HacTosamas 3adBKka HCHPAIIABACT MPEHMY IICCTBO MPHOPHTETA MPEABAPUTEILHON 3a4BKH HA MATCHT
CIIA No 62/907146, momausoi 27 centsa0pa 2019 roma, packpeITHe KOTOPOH BKIIFOYECHO B JAHHBIH JOKYMCHT

MOCPEICTBOM CCBIIKH, KaK €CITH ObI OHO OBITIO PACIIHCAHO B JAHHOM JOKYMEHTE BO BCCH CBOCH MOTHOTE.

[002] B maHHOM AOKYMEHTE PACKPBITHI HOBBIC COCAHHCHHSA W KOMIIO3UIIHH, a TAKKE HX IPUMCHCHHE B
Ka4ueCcTBE (papMAICBTHYCCKUX MPETAPATOB JUIA JICUCHIA 3a001¢BaHus. TakKe mpeay CMOTPEHBI CIOCOOBI
uaruouposanud RIPK1 y cyObekTa-ueioBeka HiIH CyObEKTa-KUBOTHOTO JJIS JICUCHHUS 3a00JICBAaHUH,
onocpenoBanHbiX RIPK 1, Takux kak HEHPOJCTCHEPATUBHBIC PACCTPOHCTBA, BOCTIAIUTE/ILHBIC PACCTPOHCTBA H PaK.
[003] TNoctymami cooOIIECHHA O POJTH B3aUMOACHCTBYIOIICH ¢ penentopoM npotennkuHasbl 1 (RIPK1) B
peryJnuy My TeH anonTHYeCKOH MITH HEKPOTHYECKOH THOEIN KJIETOK, a TAKKe BRIICHEHA €€ BO3PACTAIOIAs POJIb B
OTIOCPEAOBAHUY, KOOPAUHHPYIOLIEM OTBET HA MPOBOCHAIHTEIBHYIO IEPEAAYy CHTHAJIOB B PAMC TUIIOB KJICTOK H
okpyxeHnH. RIPK1 cocrout u3 N-KOHIIEBOrO KHHA3HOTO JoMeHa, JoMeHa RHIM (MOTHB roMOTHIIHYECKOTO
B3aumojeiicteua RIP) u toMeHa CMEPTH, KOTOPBIC COBMECTHO IOIBEPTArOTCA OOIIMPHOH MOCTTPAHCIALUOHHOM
MOAU(DHKALMH B OTBET Ha IIEPEAAYy CHIHAJIOB MOCPEICTBOM PA3JIHIHBIX PELCNTOPOB, TAKUX KAK PELEIITOPEI
(paxTopa Hexpo3sa omyxomu (TNFR), Toiur-nogo0Hsie penentopsl, NOD-nogo6HsIe perentops! u apyrue. RIPK1
HanOoJIee MUPOKO H3YyYanach B KOHTEKCTE nepeaayun curanos oT TNFR1, uto 3amyckaeT ero pekpyTHPOBAHHE B
otHomecHHH C-KOHLEBOTO TOMEHA perenTopa nmocpeactsom 6emka TRADD (Genok fjoMeHa cMEpTH,
accoumuposaHublii ¢ TNF-penentopoM). Tam RIPK 1 yOHKBHTHHHPYETCS ¢ HOMOIIBIO YOUKBUTHHIUTA3 E3,
MPSACTABIIOIAX OO0 (pakTop 2, accouuuposannsiii ¢ TNF-penentopom (TRAF2), wmun TRAFS, U KICTOYHOTO
uHruduTopa 6enkos amonrosa (CIAP) cIAP1 u cIAP2. JlanHasd MOJICKYIIPHAS COOPKA H3BECTHA KAK KOMILICKC 1.
Humuaapomaro3 (CYLD) 3atem onocpeayet acyoukputuaApoBanue RIPK 1 ams obecnieucHus COOPKH KOMILICKCA
IIb, Taxke W3BECTHOTO Kak Hekpocoma. Hekpocoma coctout u3 romosiora RIPK1 RIPK3 u ncesmoxuHazsr MLKL.
Coopka 1 (PYHKIHOHHPOBAHHE HCKPOCOMBI MOJABIHICTCS MOCPESICTBOM KACHA3bl 8, TAK YTO HECKPOCOMA ABIACTCA
(P)YHKIIMOHATEHOH TOJBKO TOTAA, KOTAA 3a0JI0KHPOBAHA aKTHBHOCTH Kacmassl 8. B cBsI3H ¢ 3THM HEKpocoma
BBI3BIBACT HEKPOTNITO3 — BOCHAIMTEIBHYIO (JOPMY 3aIPOrpaMMHPOBAHHOM THOCIH KICTOK, IPH KOTOPOH JTH3HC
MeMOpaHbI BBI3BIBACT BHICBOOOKICHHE KICTOUHOTO COACPKHMOTO BO BHEKJICTOUHOE MPOCTPAHCTBO.

[004] B paszmumusbix konTekcTax RIPK 1 Taxke MOKeT perympoBaTh anonTos u BocnaneHue. RIPK1
y4acTBYCT B amonTo3e, koraa cIAP wHruOnpyroTca Takum o0pas3oMm, uto yonksuruaupoBaHne RIPK1 He
npoucxoaut. YouksutuauposaHHast RIPK 1 Taxke MoxeT pexkpyTuposars ocHOBHOH Moxysrop NF-KB (NEMO)
u TAK1-cea3paromuii 6¢mox 2 wmm 3 (TAB2/3), uto mpuBOANT K aKTHBAIWH HHTHOWTOpA Kanmna-B (IKB) xuHa3s
6era (IKK) u kuHa3b! 1, akTuBupyemMoii TpaschopmupyrommM (pakxropom pocta 6era (TGF) (TAK1), uro, B cBOrO
ouepeb, CHOCOOCTBYET MPOTpaMMaM SKCIPECCHH TEHOB, CIOCOOCTBYIONINX BOCHAJICHHIO MM BhKHBaHMIO NF-KB.
RIPKI, yunTsIBast €€ poiib B BOCHAJICHHUH, YYACTBYET BO MHOTHX 3a00JICBAHUSX, XaPAKTEPH3YIOIIHXCA IIepeJavuc
CHUTHAJIOB IMPH XPOHUICCKHUX U OCTPBHIX BOCHATHTCIIBHBIX MPONECCAX, BKIIIOYAKOIUX BUPYCHBIC I/IH(I)GKI.[I/II/I, CCIICHC,
JICTCHEPALIHIO CETYATKH, TPABMATHICCKOE IOBPEK/ICHHE TOJOBHOTO MO3Ta, HIIEMAUYCCKUH HHCYJIbT,
BHYTPHUMO3T0BOE KPOBOM3IIAHIE, OOKOBOH aMHOTPO(HIECKHH CKIEPO3, OCTPOE MOBPEKIACHACE MOUCK,
peneppy3HOHHOE TTOBPSKACHIE MHOKApaa, O0IC3Hb ATbIUreiiMepa, HeCTICIIH(DIYUCCKIIA A3BCHHBIN KOJTAT,

0CTCOapTpHT U Apyrue. Ha sKHBOTHBIX MOACIIAX STHX 3200 icBaHmi HHruOuTOPSI KuHa3sel RIPK], Takne kak



HCKPOCTATHH-1, TOKA3a1 CBOIO 3(P(PCKTHBHOCTH, YTO MPUBLIIO K Pa3padOTKE TAKWX MOJICKYJT I KITHHAYCCKAX

HCTIBITAHUH MO PAAY MOKA3AHHUIH.

IToapoOHOE omHcaHue

[005] B maHHOM JOKYMCHTC MPCACTABIICH BAPHAHT OCYIICCTBICHHA 1: COCOIMHCHHUE CTPYKTYPHOH (POpMYITBI
@,
RZ

v

( R1 b ) ( R1 a) N
O
@,
WU €TO COJTh, TIC:

X nmpeacTaBiseT COOOM ANKHICH M HEOOA3ATEIBHO 3AMENICH OAHHM HIIH HECKOIbKHMH R’

win X BHIOpaH u3 kapbamounia, KapOOHUIA H CBA3H,

R'? 1 R'* He3aBucHMO BBIOpaHbl U3 H 1 ankuia, KOTOPbIH HEOO3AaTEIFHO 3aMEIEH OQHIM R3, 1 KOTOpBIit
HEOOA3ATEHHO 3aMEIICH OJHHM HJIH HECKOJBKHMH R,

umu R 1 R, BMecTe ¢ IPOME:Ky TOUHBIM aTOMOM a30Ta, 0OETHHCHBI C 06Pa30BAHHEM
reTePONMKIOAIKHIA HIH TETEPOAPHIA, OJUH U3 KOTOPHIX HEOOA3ATENBHO 3aMeIeH OHEM R® 1 0uH
U3 KOTOPBIX HEOOA3ATEMBHO 3aMEIIEH OJHHM HMIIH HECKOJIbKHAMH R*;

R? BRIGpaH U3 BOJOPOAA, THAPOKCH, IHAHO M rajOTCHA

wiu R? BRIOpaH U3 aJIKKIA, AMHHO, IUKJIOAIKHIIA, TETEPOLMHKIOATKIIIA, APHIIA, TETEPOAPHIIA, ATKOKCH,
(LMKJIOATTKAIT)OKCH, (TCTCPOIHKIOATKAT)OKCH, (APII)OKCH, (TCTCPOAPHIT)OKCH, (ATKIIT)KapOOHHUIA,
(LHKJIOATKIT)KApOO HAA, (TCTCPOMUKIOATKAT)KAPOOHIIA, (ApHT)KapOOHHUIIA, (ATKII)aMIHO,
(LMKJIOATTKAIT)aMHHO, (TCTCPOLHKIIOATKIT)AMHHO, (APHI)aMAHO U (TCTCPOAPHIT)aMIHO, TFO00H 13
KOTOPBIX HEOOA3ATCIRHO 3aMEIICH OTHHAM HITH HECKOMBKAMHE R>;

R® BHIOpaH U3 apHia, (APHI)OKCH, TETEPOAPHIIA, (TETEPOAPHIT)OKCH, IUKIOATKHIA H FETCPOIMKIOANKHIA,
M000i1 B3 KOTOPBIX HEOOA3ATEILHO 3aMEINCH OTHAM HIIH HECKOIBKAME R®;

Kakaprid R* HE3aBHCHMO BBIOPAH M3 AJIKMIIA, TAJIOTEHA, HAHO U TUIPOKCH,

KakapIi R HE3aBHCHMO BBIOPAH M3 TAJIOTEHA, IUAHO, AMHIO, AJIKUIIA, ANKOKCH, IIHAHOAIKHIIA,
THIPOKCHANKHIA, ATKOKCHAIKIIIA, IMKJIOANIKANA, TaforeHankmia, okco, P(O)(CHs),, SO,CHs, apuia,
HEOOS3aTCILHO 3aMEIIICHHOTO OHHM HJTH HECKOJBKHMH AJIKHJIAMH, H TETCPOAPHIIA, HEOO3aTSIbHO
3aMCIICHHOTO OAHHUM HJIH HCCKOJIbKHMH AJIKHJIAMH,

nBa R® BMeCTe ¢ MPOMEKY TOUHBIME ATOMAMH HEOOA3ATENBHO OOBEIHHEHBI ¢ 00PA30BAHHEM ITHKIIOATKHJIA
HJTH TETEPOIMKIIOAKHIIA,

Kaaprid R He3aBHCHMO BBIOpAH H3 FAIOTCHA, ATKHIA, MUKIOAIKAIA, IIHAHO, ATKOKCH, THAPOKCH,
raJOTCHATKUIIA, THAPOKCHATKHUIIA U TANIOTCHAIKOKCH, H

kakaplii R7 He3aBHCHMO BBIOPAH M3 AJIKKIIA, UAHO, FAJOTEHA H THAPOKCH.

[006] OnpeacICHHBIC COCTUHCHUS, PACKPHITHIC B JAHHOM JOKYMCHTES, 001aJaF0T MPUTOAHOH AKTHBHOCTHIO
maruOuposanna RIPK 1 u MOTYT IpHMEHATHCA B ICUCHHH WM MPO(HIAKTHKE 3a00ICBAHIS HITH COCTOSHIS, TTPH

rotopoMm RIPK1 urpaer aktuBHYy0 poib. Takum 00pa3oM, B IHPOKOM aCTICKTE ONPEIACICHHBIC BAPHAHTHI



OCYIIECTBJICHHS TAKXKE MPEyCMATPHBAIOT (PapMaleBTHUYECKHE KOMITO3UIHH, COACPKAINIE OHO HIIH HECKOIBKO
COCTMHCHHH, PACKPBITHIX B JAHHOM JIOKYMEHTE, BMECTE C (hJapMaIleBTHUYCCKH MPHEMIIEMBIM HOCHTENIEM, a TAKKE
CHOCOOBI MOJTYyUCHHA H MPUMEHCHHS COCTMHCHUH H KOMIIO3HIHH. OnpeIe/ICHHBIC BAPHAHTHI OCY IECCTBICHH

Tpe Ty cMaTpuBaroT criocoOs! nHrnOuposanmst RIPK 1. Jlpyrue BapuaHTsl OCYIIECTBICHHS IIPEIYCMAaTPUBAIOT
CIOCOOBI JICUCHHSA PacCTPOHCTBA, omocpeaosaHHoro RIPK 1, y mameHTa, HYKIAIOIIETOCA B TAKOM JICUCHUH,

Tpe Ty CMaTPHBAIOIIHE BBEACHUE YKA3aHHOMY NAIHEHTY TepaneBTHYCCKH 3(P(HEKTHBHOTO KOIMIECTBA COSTUHEHUS
HITH KOMITO3UIIHH, PACKPBITHIX B JAHHOM AOKYMEHTE. Taroke NpeayCMOTPEHO HCTIOIb30BAHHE ONPEACTICHHBIX
COCAMHCHUH, PACKPBITHIX B JAHHOM JOKYMEHTE, A7 NPHMCHECHHA B H3TOTOBJICHUH JICKAPCTBCHHOTO MPEMAaparTa,

NPEAHASHAYUCHHOTO MU JICUCHUA 3200 ICBAHHS HITH COCTOAHMA, IMOAOAOIICTOCA 00JICTUCHHUIO noCpPEACTBOM

uaruouposanui RIPK1.

[007] Tawke B JaHHOM JOKYMCEHTE NMPEACTABICH BAPUAHT OCYILECCTBICHHA 2. COCAUHCHHUE CTPYKTYPHOH
(opmy st (Ia),

R2
X’
( R' b) ( R! a) N
O
(),

WM €TO0 COJIb, TAE:

X mpeactaBiseT co0OM AMKAICH U HEOO3aTEIBHO 3aMEIICH OXHAM HIIH HECKOJbKHMH R’

unu X BHIOpaH U3 kapOamMouiia, KapOOHHIIA H CBA3H,

R'2 u R He3aBucumMo BIOpans 13 H 1 alkuma, KOTOPIH HEOOA3ATENBHO 3aMEMEH OMHEM R3 H KOTOpBIiH
HEOOA3aTEILHO 3aMEIICH OAHMM HJIH HECKOMBKMMH R*,

umu R' 1 R, BMecTe ¢ IPOMEIKy TOUHBIM aTOMOM a30Ta, OOETHHEHBI C 06PAa30BAHHEM
TeTEPOMHUKIOAIKHIA HIIH TETEPOAPHIIA, OJHH H3 KOTOPHIX HEOOA3aTEABHO 3aMEIIECH OTHEM R 1 o1uH
U3 KOTOPBIX HCOO3ATEILHO 3aMEIICH OJHAM HIH HECKOIBKHMH R*;

R? BEIOpAH M3 BOAOPOAA, THAPOKCH, IIHAHO H raJOrCHA

wiu R? BRIOpaH U3 aIKHIA, AMMHO, IUKJIOATIKHIIA, TETEPOLHKIOAKAIIA, APHIIA, TETEPOAPHIIA, ATKOKCH,
(LMKJIOATTKAIT)OKCH, (TCTCPOIHKIOATKAT)OKCH, (APIIT)OKCH, (TCTCPOAPHIT)OKCH, (ATKIT)KApOOHNUIA,
(LMK JTOATKIT)KApOOHANA, (TCTCPOMUKIOATKAT)KAPOOHIIA, (ApHT)KapOOHNUIIA, (ATKIIT)aMIHO,
(LMKJIOATTKAT)aMIHO, (TCTCPOLHKIIOATKIIT)AMIHO, (APHI)aMAHO U (TCTCPOAPHIT)aMIHO, TFO00H U3
KOTOPBIX HEOOM3ATEIRHO 3aMEIICH OTHAM HITH HECKONBKAMHE R>;

R® BBIOpaH 13 apHia, (APHIT)OKCH, TETEPOAPHIIA, (TETEPOAPHIT)OKCH, IUKIOATKHIA H FETCPOIHKIOANKHIA,
M060ii B3 KOTOPBIX HEOOA3ATEIFHO 3aMEINCH OTHAM HIIH HECKOIBKAME R®;

Kakpli R! He3aBHCHMO BRIOpAH U3 alKUiIa, TATJOTCHA, IHAHO H THAPOKCH,

Kakapri R HE3aBHCHMO BBIOPAH M3 TAJIOTEHA, IIMAHO, AMHIO, AlKAIIA, ANKOKCH, THIPOKCHAIKHIA,
ATKOKCHAJIKHIIIA, THKI0ANTKIIA, TaToreHankmma, okco, P(O)(CHs),, SO,CHs, apuna, HCOOA3aTCIHHO
3aMCIICHHOTO OJHUM WJTH HCCKOJTBKHMH ATKHJIAMH, H TCTCPOAPHIIA, HCOOA3aTCTHHO 3aMCIICHHBIX
OJHHUM HJIH HCCKOJBbKHMH AJIKHIIAMH;

nBa R® BMeCTe ¢ MPOMEKY TOUHBIME ATOMAMH HEOOA3ATENBHO O0BEMHEHBI ¢ 00PA30BAHHEM ITHKJIOAJIKHIIA

HIE TCTCPOLHUKIIOATIKHATIA,



Kamplid RS HE3aBHCMMO BBIOPAH U3 TAJIOTEHA, AJKHJIA, UAHO, AIKOKCH, THAPOKCH, TAJOTEHANKHIA H
TaJIOTCHAIKOKCH, H
Kaplid R7 HE3aBHCUMO BBIOPAH U3 AJIKHJIA, [IHAHO, TAJIOTEHA M THIPOKCH.

[008] Taxke MpeACTABICHBI CJICAYOIUE BAPUAHTHI OCYIICCTBICHHUSL.

[009] BapuanT ocymecTBacHUs 3: B HEKOTOPBIX BAPUAHTAX OCYLICCTBICHUS, TAKUX KAK COCAUHCHHE IO
BAPUAHTY OCYLICCTBICHHS 1, KaKapiiil R HE3aBHCHMO BBHIOPAH W3 METHIIA, TANIOTEHA H HAHO.
[010] BapuanT ocymecTBiacHus 4: B HEKOTOPBIX BAPUAHTAX OCYLICCTBICHUS, TAKUX KAK COCAUHCHHE IO
BAPHAHTY OCYIIECTBIEHHA 3, KOKIbIH R? HE3aBHCHMO BHIOPAH U3 TAJIOTEHA | [IHAHO.
[011] BapunaHT OCyIIEeCTBICHHA S: B HEKOTOPBIX BAPHAHTAX OCYILICCTBICHHSA, TAKHX KAK COCTHHCHHE TI0
BAPHAHTY OCYIIECTBICHHA 4, Kkabii R? He3aBHCHMO BBIOpaH U3 (TOPA ¥ LHAHO.
[012] Bapuant oCcyIeCTBICHHA 6: B HEKOTOPBIX BAPHAHTAX OCYILECTBICHHA, TAKHX KAK COCAHHCHHUE MO
MOO0MY U3 BAPHAHTOB OCYILICCTBICHUA 1-5:

R!? mpencraBnsteT oGO0l aIKuII, KOTOPHI HEOOA3ATEIHHO 3aMEIIEH OAHHM R M KOTOPBIH HEOO3aTENBHO

3aMEIIEH OJJHHM HITH HECKOIbKAMH R*; 1

R'™® mpeacrasnser coboii H.
[013] BapuasT ocymecTBiIcHuA 7: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUSA, TAKUX KAK COCTUHCHUE IO
BapHAHTy OCYLIECTBJICHHA 6, R1? mpencTapisier co6oii ankui1, KoTopsrii 3aMemen 1 R® v KOTOpBIi HEOO3aTENBHO
3aMELIEH OJJHHM HJIH HECKObKHME RY,
[014] Bapnant ocymecTBicHuA 8: B HEKOTOPBIX BAPHAHTAX OCYLICCTBICHHA, TAKHX KAK COCTHHCHHUC TI0
00OMY M3 BAPHAHTOB OCYLICCTBICHUS 6 1 7, R1? Heoba3aTembHO 3aMemeH 1, 2 wm 3 R,
[015] BapmuasT ocymiecTBIcHUA 9: B HEKOTOPBIX BAPHAHTAX OCYILICCTBICHUS, TAKUX KAK COCIUHCHHE TIO
BAPHAHTY OCyIIecTBICHUS 8, R1? samernen 1, 2 wma 3 R
[016] Bapuant ocymectsicHug 10: B HEKOTOPBIX BAPHAHTAX OCYIIECCTBICHHUS, TAKUX KaK COCIUHCHHUE TI0
BAPHAHTY OCymecTBIcHUA 9, R' 3amemen 1 wm 2 RY,
[017] Bapuanr ocymectsieHuA 11: B HEKOTOPBIX BAPHAHTAX OCYIIECCTBICHUSA, TAKUX KaK COCIUHCHHUE TI0
BAPHAHTY OCYINECTBICHA 9, R'* 3amemen 2 RY,
[018] Bapwuant ocymectsicHUs 12; B HEKOTOPBIX BAPHAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTUHCHHUE TI0
BAPHAHTY OCYyIICCTBICHHUS 9, R1? 3amemmen 2 wma 3 R
[019] Bapwuant ocymiectBieHuUs 13 B HEKOTOPBIX BAPUAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHUE TI0
BApHAHTY OCyIIeCcTBICHUS 9, R1? 3amemen 3 RY.
[020] Bapwuant ocymiectsicHuUs 14 B HCKOTOPBIX BAPUAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHUE IO
BAPHAHTY OCYIECTBICHA 8, R!? HeoBazaTenbHo 3amemen 1 wm 2 RY.
[021] Bapwuant ocymiectBicHuUs 15 B HSKOTOPBIX BAPUAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHHE TIO
BapuaHTy ocymecTeieHus 14, R neobssarensro 3amemen 1 RY,
[022] Bapwuant ocymiecTBicHUA 16 B HEKOTOPBIX BAPUAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHHE IO
BapuaHty ocyuecteicHus 14, R1 samemen 1 R,
[023] Bapwuant ocymiectBicHuUs 17 B HEKOTOPBIX BAPUAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHHE IO
M060MY M3 BAPHAHTOB ocymecTacHMT 1-5, R 1 R™® BMecTe ¢ MPOMEIKy TOUHBIM aTOMOM a30Ta OOBEIHHCHE C
00PA30BAHAEM TETEPOIMKIIOANKHIIA HITH TETEPOAPHIIA, OJIHH H3 KOTOPHIX HEOOA3ATENBHO 3aMemeH oHM R 1

OAHH U3 KOTOPBIX HEOOS3aTCIBHO 3aMCIICH OJHHUM HJIH HCCKOJBKUMH R4.



[024] BapuanTt ocymectsiacHus 18: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHHS, TAKHX KAK COCTMHCHUE 110
BapHaHTy ocymecTeieHns 17, R!? m R BMecTe ¢ MpOMeEKy TOUHBIM aTOMOM a30Ta 0OBEIMHEHBI C 0OPA30BAHAEM
reTEPOMKIOAIKAIA, KOTOPBIA HEOOA3aTEMBHO 3aMEIIEH OMHEM R H KOTOPEI HEOOA3ATEMBFHO 3AMEINCH OTHAM HITH
HeCKObKHMH R*,

[025] Bapnanst ocymectiacHuA 19: B HEKOTOPBIX BAPHAHTAX OCYIECCTBICHHUA, TAKAX KaK COCIUHCHHUE IO
BAPHAHTY OCYIIECTBICHUS 18, reTepOIMKIOAnKII, 00pa3oBaHHbIi ocpeacTBoM R u R1Y BmecTe ¢

MPOMEKY TOUHBIM aTOMOM a30Ta, COACPIKUT 5 HIIH 6 YICHOB.

[026] Bapuant ocymecteicHHA 20: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUSA, TAKAX KaK COCIUHCHHUE IO
BAPHAHTY OCYMIECTBICHHS 19, TETEPOIMKIOAIKI, 00pa3oBanHbIif mocpeacTeoM R u R'® Bmecte ¢

MPOMEXKY TOUHBIM aTOMOM a30Ta, COJCPIKUT 5 WICHOB.

[027] Bapuanr ocymecTBicHHA 21: B HEKOTOPBIX BAPHAHTAX OCY LICCTBICHHUA, TAKUX KaK COCIUHCHHUE 10
BAPHAHTY OCYMIECTBICHUS 20, TETEPOLMKIOAKII, 00pa3oBanHbIif mocpeacTeom R u R'® Bmecte ¢

MIPOMEXKY TOUHBIM aTOMOM a30Ta, BHIOPAH M3 MHPA30JIMHA H MHPPOIHINHA.

[028] BapmuanT ocymecTBicHuA 22: B HEKOTOPBIX BAPHAHTAX OCYINECTBIICHHUA, TAKUX KAK COCTUHCHHE 10
M000MY H3 BAPHAHTOB OCYLIECTBICHU 18—21, TeTepOMHKIOAIKIII, 00pa30BaHHbI nocpeacteoM R u R™® smecte
C MPOMEKYTOYHBIM aTOMOM a30Ta, 3aMeIneH 1 R? u mpu 3TOM HEOOA3ATEIBHO 3aMEICH OJHHM HIIH HECKOIbKHMHU
R*.

[029] Bapmnant ocymecTsicHuA 23: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHHA, TAKUX KAK COCTUHCHHE TI0
THOOOMY H3 BAPHAHTOB OCYIIECCTBICHHA 18—22, reTepOIMKIOATKII, 06pa30BaHHbIil ocpeacTBoM R u R mecte
C TPOMESKYTOYHBIM ATOMOM a30Ta, HEOOA3ATEIBHO 3aMeleH 1, 2 wim 3 R

[030] Bapmant ocymecTicHuA 24: B HCKOTOPBIX BAPHAHTAX OCYIIECTBICHHA, TAKUX KAK COCTUHCHHC TI0
BAPHAHTY OCYIICCTBICHHUA 23, TETEPOLMKIOAKI, 00pa3oBaHHbIH HocpeacTeoM R12 u R1Y Bmecte ¢
MPOMEKYTOYHBIM 4TOMOM a30Ta, 3aMemeH 1, 2 um 3 RY,

[031] Bapuanr ocymecTBicHHA 25: B HEKOTOPBIX BAPHAHTAX OCYIIECCTBICHHUS, TAKUX KaK COCIUHCHHUE TI0
BAPHAHTY OCYIIECTBICHUS 24, TETEPOIMKIOAIKII, 0Opa3oBanHbIif mocpeacTeoM R u R'® Bmecte ¢
HPOMEKYTOYHBIM aTOMOM a30Ta, 3amMemmeH 1 mim 2 RY.

[032] BapwuasT ocymiecTBICHUS 26 B HEKOTOPBIX BAPHAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHUE TI0
BAPHAHTY OCYIIECTBICHHUS 24, TETEPOLMKIOATKAT, 0OGpa30BaHHbI ocpeacTeoM R12 u R1Y Bmecte ¢
MPOMEKYTOYHBIM 4TOMOM a30Ta, 3aMeinen 2 R,

[033] Bapwuant ocymiecTBieHuUs 27 B HEKOTOPBIX BAPUAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHUE IO
BAPHAHTY OCYIIECTBICHUS 24, TETEPOIMKIOATKAT, 0OPA30BaHHbI ocpeacTBoM R12 u R1Y Bmecte ¢
HPOMEKYTOYHBIM aTOMOM a30Ta, 3aMeIncH 2 mam 3 RY.

[034] Bapuanr ocymecTsicHEA 28 B HEKOTOPBIX BAPHAHTAX OCYILICCTBICHUSA, TAKAX KAK COCAUHCHHUE IO
BApHAHTY OCYIIECTBICHAS 24, TETEPOIMKIOAIKII, 00pa3oBanHbIi mocpeacTeoM R u R'® Bmecte ¢
HPOMEKYTOYHBIM aTOMOM a30Ta, 3amemmeH 3 R

[035] Bapwuant ocyniecTBicHUS 29 B HCKOTOPBIX BAPUAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHHE IO
BAPHAHTY OCYIIECTBICHHUS 23, TETEPOIMKIOATKAT, 0OPA30BaHHbI ocpeacTBoM R12 m R1Y Bmecte ¢
MPOMEKYTOYHBIM aTOMOM a30Ta, HEOOA3aTENBHO 3amMemmeH 1 umm 2 RY,

[036] Bapmuant ocymectsicHus 30: B HEKOTOPBIX BAPUAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHHE IO
BAPHAHTY OCYIIECTBICHAS 29, TETEPOIMKIOAIKII, 00pa3oBanHbIi mocpeacTeoM R u R'® Bmecte ¢

MPOMEKYTOYHBIM ATOMOM a30Ta, HEOOA3aTeENbHO 3amemen 1 R,



[037] BapuanTt ocymectsiacHus 31: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHHS, TAKHX KAK COCTMHCHUE 110
BapHAHTY OCYIIECTBJICHHA 29, TETEPOIMKIOANKAI, 00pa30BaHHbIH mocpeacTsom R1? u R1® Bvecte ¢

HPOMEKYTOYHBIM aTOMOM a30Ta, 3amemmen 1 RY.

[038] Bapnast ocymecTBiacHuA 32 B HEKOTOPBIX BAPHAHTAX OCYIECCTBICHHUSA, TAKAX KaK COCIUHCHHUE IO
JTE00OMY M3 BAPHAHTOB OCYLICCTBICHUS 913 1 24-28, o MeHbLIcH Mepe oaun R! mpeacrasmset co6oi rajgoreH.
[039] Bapnast ocymecTBiacHuA 33: B HEKOTOPBIX BAPHAHTAX OCYIECCTBICHHUA, TAKAX KaK COCIUHECHHUE 10
JT000MY W3 BAPHAHTOB OCymIecTBIcHuUs 12, 13, 27 u 28, mo MeHbIIeH Mepe a8a R! mpeacTaBsoT co00i ranoreH.
[040] Bapnast ocymecTBiacHuA 34: B HCKOTOPBIX BAPHAHTAX OCYICCTBICHUA, TAKUX KaK COCIUHCHHUE IO
mo0GOMYy H3 BAPHAHTOB ocymecTBIcHua 1-33, R! mpencTasnser co6oii raaorex.

[041] BapuanTt ocymectBiacHus 35: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHHA, TAKUX KAK COCTMHCHUE 110
T060MY M3 BAPHAHTOB OCYIICCTBICHUS 9-13 u 2428, no MeHbIIcH Mepe oauH R pencrasmser coboit ¢rop.
[042] Bapuast ocymecTBiacHHA 36: B HEKOTOPBIX BAPHAHTAX OCYICCTBICHHUA, TAKUX KaK COCIUHECHHUE T10
moOOMY M3 BAPHAHTOB OCyInecTBIcHus 12, 13, 27 u 28, mo Mensieii Mepe aBa R* mpeacrasmsoT coboii Grop.
[043] Bapuast ocymecteiacHua 37 B HCKOTOPHIX BAPHAHTAX OCYIICCTBICHUS, TAKUX KaK COCIUHCHHUE TI0
Mo0OMy M3 BAPHAHTOB OCcymecTBIcHus 1-36, R* mpeacTtasnser co6oit (rop.

[044] Bapuast ocymecteincHua 38 B HEKOTOPHIX BAPHAHTAX OCYIICCTBICHUS, TAKUX KaK COCIUHCHHUE TI0
BapHaHTy OCywmecTBcHus 14, R1? He 3amemen R*.

[045] Bapmnant ocymecTsicHuA 39: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHHA, TAKUX KAK COCTUHCHHE TI0
BApPHAHTY OCYIIECTBICHUS 29, TETEPOLMKIOATKHI, 0Gpa3oBaHHbIi ocpeacTBoM R u R Bmecte ¢

TPOMEIKY TOYHBIM ATOMOM a30Ta, He 3aMemmeH RY,

[046] Bapwuant ocymectsicHus 40: B HEKOTOPBIX BAPHAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTUHCHUE TI0
JTH0O0MY H3 BAPHAHTOB OCYLIECTBICHHUA 22—39, TETEPOIHKIOAIKIII, 00pa30BaHHbIH mocpeacteoM R u R'P smecte
C MPOMEKYTOUHBIM aTOMOM a30Ta, MPEACTABIBICT COO0H MUPa30IIHH.

[047] Bapuanr ocymecTsicHHA 41: B HEKOTOPBIX BAPHAHTAX OCYIIECCTBICHHUSA, TAKUX KaK COCTUHCHHUE TI0
JTF0O0MY H3 BAPHAHTOB OCYLIECTBICHHUA 22—39, TETePOLHKIOAIKIII, 00pa30BaHHbIH nocpeacteoM R!? u R'® smecte
C IPOMEKYTOUHBIM aTOMOM a30Ta, MPEACTABILICT COO0H MUPPOTHINH.

[048] Bapuanr ocymecTsicHHA 42 B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUSA, TAKUX KaK COCIUHCHHUE TI0

BAPHAHTY OCYIIECTBICHHUS 22, TETEPOLMKIOATKAT, 0OPA30BaHHbI ocpeacTBoM R12 u R1Y Bmecte ¢
=N
A
N-§-

o 3
MIPOMEXKY TOUHBIM aTOMOM a30Ta, IPEACTABILIET COO0H R
[049] Bapwuant ocymiecTBicHuUs 43 B HCKOTOPBIX BAPUAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHHE IO

BAPHAHTY OCYIIECTBICHHUS 22, TETEPOIMKIOATKAT, 0OGPA30BaHHbI ocpeacTBoM R12 m R1Y Bmecte ¢

R4

N}i N}i
3 3
MPOMCIKYTOYHBIM aTOMOM a30Ta, BRIOPAH U3 R H R

[050] Bapmuant ocyniectBicHuUs 44 B HEKOTOPBIX BAPUAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHHE IO

BapuaHty ocyuecteicHus 43, R npencraBmseT co00i ranoreH.



[051] BapnasT ocymecTBiacHuA 45: B HEKOTOPBIX BAPHAHTAX OCYICCTBICHHUA, TAKAX KaK COCIUHCHHUE IO
BapHAHTY ocymecTeicHus 43, R* npencrasnser coboit drop.
[052] Bapuanrt ocymecTBicHHA 46. B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUSA, TAKAX KaK COCIUHCHHE 10

BAPHAHTY OCYIIECTBICHAS 22, TETEPOLMKIOATIKII, 00pa3oBanHbIi mocpeacTeoM R u R'® Bmecte ¢

R3

MIPOMEXKY TOUHBIM aTOMOM a30Ta, IPEACTABILIET COO0 N}i .

[053] Bapmuast ocymectBicHuUs 47 B HEKOTOPBIX BAPUAHTAX OCYLICCTBICHUS, TAKHX KaK COCTHHCHHE TI0
T060MY M3 BAPHAHTOB OCYIIECTBICHUS 1-46, Kaxkmpiii R® He3aBHCHMO BEIODAH H3 TANIOTEHA, ATKHIIA, IIHAHO,
AIKOKCH, THAPOKCH, TAJTOTCHANIKHIIA H TaJOTCHAIKOKCH.

[054] Bapmuast ocymiecTBicHuA 48 B HEKOTOPBIX BAPUAHTAX OCYLICCTBICHUS, TAKHX KaK COCTHHCHHE TI0
BAPHAHTY OCYIUECTBICHUA 47, Kakabii RS HE3aBUCHMO BBHIOPAH M3 TAIOTEHA, METUIIA, HAHO, METOKCH, TUIPOKCH,
audropmermna, TpuGTOpMETHIIA U TPHPTOPMETOKCH.

[055] Bapuant ocymecTsicHuS 49: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHHUS, TAKUX KaK COCIUHCHHUE TI0
BAPHAHTY OCYIIECTBICHUS 48, Kaxkapiii R® HE3aBUCHMO BHIOPAH M3 TAJIOTEHA, METHJIA, HAHO ¥ METOKCH.

[056] Bapuanr ocymectsicHHS S0: B HEKOTOPBIX BAPHAHTAX OCYIIECCTBICHHUS, TAKUX KaK COCIUHCHHUE TI0
JFO0OMY M3 BAPHAHTOB OCYIIECTBICHUS 1-46, kil R® HezaBucumo BoIOpaH u3 ranorena, Crsamkuia, Cs.
7IEKI0ANKANA, [HAHO, C1.camkokcH, THAPOKCH, CigranoreHankuna, CisTuapokcuankmia H Ci.sTaJOTCHATKOKCH.
[057] Bapmnant ocymecTsicHuA S1: B HEKOTOPBIX BAPHAHTAX OCYINCCTBICHHA, TAKUX KAK COCTUHCHHE TI0
BAPHAHTY OCYINECTBICHHUS 50, Kakabrii R® HE3aBUCHMO BBIOPAH M3 rajOTCHA, METHIIA, UKJIONPOIIMIIA, HAHO,
MCTOKCH, THIPOKCH, TU(PTOPMETH A, TPUPTOPMETIIIA, THAPOKCHMETHIIA H TPH(HTOPMETOKCH.

[058] Bapuanr ocymecTBicHHA S2: B HEKOTOPBIX BAPHAHTAX OCYIIECCTBICHUS, TAKUX KaK COSTUHCHHUE TI0
BAPHAHTY OCYINCCTBICHUA 51, Kaxkapri R® He3aBHCHMO BBIOpPAH H3 raJOr¢HA, METHIIA, IUKJIONPONMIIA, IHAHO,
THIPOKCUMETHIIA U METOKCH.

[059] Bapuanr ocymecTBicHIA S3: B HEKOTOPBIX BAPHAHTAX OCYIIECCTBICHHUSA, TAKUX KaK COCIUHCHHUE TI0
BAPHAHTY OCYIIECTBICHHUA 52, Kaaprii R® HE3aBUCHMO BHIOPAH M3 TATIOTEHA, METHJIA H IHAHO.

[060] Bapwuast ocymiecTBicHUS S4: B HEKOTOPBIX BAPUAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHHUE TI0
BAPHAHTY OCYIICCTBICHUS 53, KaKaplii R® HE3aBHCHMO BBHIOPAH U3 TAJIOTEHA W HAHO.

[061] Bapuanr ocymecTBieHHA SS: B HEKOTOPBIX BAPHAHTAX OCYILICCTBICHUSA, TAKUX KAK COCAUHCHHUE TI0
moGOMy M3 BAPHAHTOB OCyINeCTBIcHHS 1-54, R? HeoOs3arenbHo 3amemen 1, 2 wmn 3 R®,

[062] Bapuanr ocymecTBicHHA 56 B HEKOTOPBIX BAPHAHTAX OCYILICCTBICHUSA, TAKUX KaK COCAUHCHHUE IO
BAPHAHTY OCyInccTBIcHU 55, R® 3amemen 1, 2 mwmm 3 RS,

[063] Bapwuant ocymiecTBicHUA S7; B HECKOTOPBIX BAPUAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHHE IO
BAPHAHTY OCYINCCTBICHHA 56, R® 3amemen 1 mwmm 2 R®.

[064] Bapwuant ocyniecTBicHUS S8: B HEKOTOPBIX BAPUAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHHE IO
BAPHAHTY OCYINECTBICHUS 56, R3 3amemen 2 RS,

[065] Bapmuast ocyniecTBIcHUA S9: B HEKOTOPBIX BAPUAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHHE IO
BAPHAHTY OCYIUECTBICHUA 56, R? 3amemen 2 umm 3 RS,

[066] Bapmuant ocymiectBicHuUA 60: B HEKOTOPBIX BAPUAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHHE IO
BAPHAHTY OCYIIECTBICHUS 56, R3 3amemen 3 RS,

[067] Bapmuant ocymiecTBicHuUs 61; B HEKOTOPBIX BAPUAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHHE IO

moOOMy M3 BAPHAHTOB OCYINECTBICHUA 57—60, Mo MeHbINEH Mepe oquH RS mpeacrasiser coGoi rajorex.



[068] BapunaHT OCyIIecTBICHHA 62 B HEKOTOPBIX BAPHAHTAX OCYICCTBICHHUA, TAKAX KaK COCIUHCHHUE 10
MO0GOMY H3 BAPHAHTOB OCYIIECTBICHIA 5760, o MeHBIIEH Mepe omuH R® npencrapeT coboit (rop.

[069] BapnasT ocymecTBIcHHA 63 B HEKOTOPBIX BAPHAHTAX OCYICCTBICHHUA, TAKAX KaK COCIUHCHHUE 10
JMEOGOMY M3 BAPHAHTOB OCYIIECTBICHHA 59 1 60, 10 MeHbIIEH Mepe MBa R® mpeacTapisoT cob6oit ranorex.

[070] BapnaHsT ocymecTBiacHHA 64 B HEKOTOPBIX BAPHAHTAX OCYICCTBICHUA, TAKAX KaK COCIUHCHHUE IO
M000MY U3 BAPHAHTOB OCYIIECTBIEHH 59 1 60, 10 MeHbInel Mepe qBa R® npencrasistoT coboit (rop.

[071] BapunaHT OCyIIeCTBICHHA 65 B HEKOTOPBIX BAPHAHTAX OCYIECCTBICHUA, TAKAX KaK COCIUHCHHUE IO
BAPHAHTY OCYINECTBICHHA 55, R? Heobsa3atenpHo 3ameneH 1 wm 2 RS

[072] Bapuanr ocymecTBicHHA 66. B HEKOTOPBIX BAPHAHTAX OCYICCTBICHUSA, TAKUX KaK COCIUHCHHUE IO
BAPHAHTY OCYIIECTBIEHUS 65, R® Heobs3aTensHo 3amemmen 1 RS,

[073] Bapuant ocyImecTBICHHA 67 B HEKOTOPBIX BAPHAHTAX OCY LICCTBICHHUSA, TAKUX KaK COCIUHCHHUE IO
BAPHAHTY OCYIIECTBIEHHUS 65, R® 3amemen 1 RS,

[074] Bapuanr ocyimecTBicHHA 68 B HEKOTOPBIX BAPHAHTAX OCYLICCTBICHHUSA, TAKUX KaK COCIUHECHHUE IO
M060MY M3 BAPHAHTOB OCYIIECTBICHU 1-67, R® mpencTaBisgeT coG0M raoreH.

[075] Bapuant ocymecTBIcHHS 69 B HEKOTOPBIX BAPHAHTAX OCYIIECCTBICHHUS, TAKUX KaK COCTUHCHHUE TI0
M060MY M3 BAPHAHTOB OCymecTBIcHU 1-67, R® mpencrasset co6oit (rop.

[076] Bapuanr ocymectsicHus 70: B HEKOTOPBIX BAPHAHTAX OCYIIECCTBICHHUS, TAKUX KaK COCIUHCHHUE TI0
M00OMy M3 BAPHAHTOB OCymecTeacHusa 1-46, R® He samemen RS

[077] Bapuant ocymecTsicHuS 71: B HEKOTOPBIX BAPHAHTAX OCYIIECCTBICHHUS, TAKUX KaK COCIUHCHHUE TI0
MO0OMy B3 BAPHAHTOB OCymecTBacHUA 1-70, R® BoIOpan u3 apuia, (apHI)OKCH, TETEpPOapHIa H (T€TEPOAPHI)OKCH.
[078] Bapuanr ocymecTBicHHS 72 B HEKOTOPBIX BAPHAHTAX OCYIIECCTBICHHUS, TAKUX KaK COSIUHCHHUE TI0
BapHaHTy ocyiuecTsacHus 71, R? Boibpan u3 Ce.joapuina, (Cs.10apum)okcH, 5-10-uaeHHOro rerepoapuia u (5-10-
YJICHHOTO T€TEPOAPUIT)OKCH.

[079] Bapuanr ocymecTBicHHA 73: B HEKOTOPBIX BAPHAHTAX OCYIIECCTBICHHUS, TAKUX KaK COCIUHCHHUE TI0
BAPHAHTY OCYIECTBICHUA 72, R3 BoiOpan u3 ()eHuna, (PeHOKCH, MTHPHIHHMIIA, THPHIA3HHATA, THPAMHTHHAIIA,
NUPa3uHUIA, (TUPUAMHIIT)OKCH, (MUPUAA3HHUT)OKCH, (TMPUMUIHHIT)OKCH, (ITHPA3HHIIT)OKCH, THA30IUIA,
(THA30JUT)OKCH, THPA30THIA H (TUPA30IHI)OKCH.

[080] Bapwuant ocymiecTBicHUs 74 B HEKOTOPBIX BAPUAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHHUE TI0
BapHAHTY OCyIuecTBIcHU 72, R3 BoiOpan u3 Ce.joapuina, (Cs.10apHI)OKCH, 6-10-41eHHOTO reTepoapuia u (6-10-
YJICHHOTO T€TEPOAPUT)OKCH.

[081] Bapuanr ocymecTsicHHA 75 B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUSA, TAKUX KAK COCAUHCHHUE IO
BAPHAHTY OCYymECTBIeHUs 74, R3 BoiOpan u3 (eHnna, PeHOKCH, THPHIHHKIIA, THPHIA3HHANA, THPAMHTHHAIIA,
NUPa3uHUIA, (TUPUANHII)OKCH, (MUPUAA3HHUT)OKCH, (THPUMUAHHII)OKCH U (TTHPA3HHIT)OKCH.

[082] Bapwuant ocyniecTBIcHUS 76 B HEKOTOPBIX BAPUAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHHE IO
BAPHAHTY OCYIECTBICHU 75, R® BoiOpan u3 (eHnna, PeHOKCH, THPHIHHKIIA B (THPHIAHHI)OKCH.

[083] Bapwuant ocyniecTBicHuUs 77 B HEKOTOPBIX BAPUAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHHE IO

BAPHAHTY OCYIICCTBICHUS 76, R® BoIOpaH u3 enuia, PeHOKCH U MHPHIANHIIA.



[084] Bapnast ocymecTBiacHHA 78 B HEKOTOPBIX BAPHAHTAX OCYICCTBICHUA, TAKAX KaK COCIUHCHHUE IO

R6
6
‘1"{ N™X R
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BAPHAHTY OCYIECTBICHHA 55, R BoIOpan u3
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[085] Bapmuast ocymecTBiacHuA 79: B HEKOTOPBIX BAPUAHTAX OCYLICCTBICHUS, TAKHX KaK COCTHHCHHE TI0

R6
‘l‘{ N™ X R6
I 4
] R6 X R6 X R6 b R6 b

BAPHAHTY OCYILIECTBIIEHAS 55, R BBIOpaH U3
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[086] Bapmuant ocymectsicHus 80: B HEKOTOPHIX BAPHAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHUE TI0

BapuaHty ocyectiacHus 50, R® BoiOpan u3

F
F
@k o
F,F,©/HF

[087] Bapuanr ocymecTsicHHA 81: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUSA, TAKUX KaK COCIUHCHHUE IO
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Bapuanty ocyuecteicaus 80, R® BoiOpan u3
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[088] BapuanTt ocymectsiacHus 82: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHH, TAKHX KAK COCTMHCHUE 110

> T

089 Bapwuant ocymecTsicHusa 83: B HCKOTOPBIX BAPHAHTAX OCYIMICCTBICHHS, TAKHX KAK COCIUHCHHUC II0
y

BapHAHTY oCcymecTBicHus 81, R3 BoiOpan u3

BAPHAHTY OCYIIECTBIEHUS 56, R? BRIOpaH U3 apuna u rerepoapuia.

[090] Bapmuant ocymiectBicHus 84 B HEKOTOPBIX BAPUAHTAX OCYLICCTBICHUS, TAKHX KaK COCTHHCHHE IO
BAPHAHTY OCYIIECTBICHUS 83, R® BoIOpaH u3 (eHUIA ¥ MHPHIANHKIA.

[091] Bapmuast ocymectBiacHus 85: B HEKOTOPBIX BAPUAHTAX OCYLICCTBICHUS, TAKHX KaK COCTHHCHHE IO
BapHAHTY OCyIuecTBIcHUs 84, R? mpencrasiset co6oii GeHu.

[092] Bapmuant ocymiectBicHuA 86: B HEKOTOPBIX BAPUAHTAX OCYLICCTBICHUS, TAKHX KaK COCTHHCHHE TI0
BAPHAHTY OCYIUECTBICHUA 56, R® BHIOpaH U3 (apHI)OKCH U (TETEPOAPUIT)OKCH.

[093] Bapmuast ocymiectBicHuA 87 B HEKOTOPBIX BAPUAHTAX OCYLICCTBJICHUS, TAKHX KaK COCTHHCHHE IO
BAPHAHTY OCYyIICCTBICHU 86, R¥ mpencrapiaeT coGoi ()eHOKCH.

[094] Bapuant ocymecTsicHuS 88: B HEKOTOPBIX BAPHAHTAX OCYIIECCTBICHHUS, TAKUX KaK COCTUHCHHUE TI0
M0O0My H3 BAPHAHTOB OCymecTBacHus 83—87, R® mpeactapiser coboii ranorex.

[095] Bapuanr ocymecTsicHuS 89: B HEKOTOPBIX BAPHAHTAX OCYIIECCTBICHUS, TAKUX KaK COCTUHCHHUE TI0

060MY M3 BAPHAHTOB OCYLIECTBICHUS 8387, R® mpencrassier coboit ¢rop.

[096] Taxxe B JAHHOM JOKYMEHTE IPEACTABIICH BAPHAHT OCYIICCTBICHUA 90: COCIMHCHUE TI0 BAPHAHTY

ocymiecTsiIeHuA 1, Xxapakrepusyromeecs cTpyKTypHoi Gopmynoii (II),

R2

v

X

dxn,

WJIH CTO COJb, TAC:

m BeIOpan w3 0, 1 1 2;

neeopan w3 0, 1,2 u 3;

W Bri6pan m3 C(R®) u N;

X OpeacTaBIaeT cO00M ANKHICH H HEOOA3ATEIEHO 3AMEMICH OJHEM HJIH HECKOIBKHMH R’

wn X BRIOpaH U3 KapbamMonia, KapOOHUIIA U CBA3M,

Y BoiOpan u3 CH,, CH, NH u N;

Y ¥ npOME)Ky TOUHBIC ATOMBI YTJICPOIA U a30Ta 00BEAMHCHBI C 00PA30BAHHEM TCTCPOHKIIOATKIIA HITH
TeTCpPOapHA;

R? BrIOpaH B3 BOJOPOAA, THAPOKCH, IIHAHO H IajJoreHa

unu R? BHIOPAH M3 alKHIIA, AMHHO, IIHKJIOAIKHIA, TETCPOIHKIOATKIIA, aPH/IA, TETCPOAPHIIA, ATKOKCH,
(LHKJIOATTKAIT)OKCH, (TCTCPOIMKIOATKAT)OKCH, (APIIT)OKCH, (TCTCPOAPHIT)OKCH, (ATKIIT)KapOOHNU A,

(IHEKIT0ATKIT)KApOOHANA, (TCTCPONUKIOATKAT)KAPOOHIIA, (aPIT)KapOOHNMIIA, (ATKIIT)aMIHO,
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(LHKJIOATTKAIT)aMHIHO, (TCTCPOLHKIIOATKILT)AMIHO, (APHI)aMAHO U (TCTCPOAPUIT)aMIHO, TF000H U3
KOTOPBIX HEOO3ATEIBRHO 3aMEIICH OTHHAM HIIH HECKONBKAMHE R>;

ke R He3aBHCHMO BBHIOpAH M3 FaJOTCHA, UAHO H THIPOKCH,

Kakaprid R He3aBHCHMO BEHIOpPAH M3 TaJI0TCHA, AAHO, AMHIO, ANKHIIA, ATKOKCH, IHAHOAJIKHTIA,
THIPOKCHAKHIA, ATKOKCHAIKIIIA, IMKJIOANIKAIIA, TajoreHankma, okco, P(O)(CHs),, SO.CHs, apuia,
HCOO0A3aTCIFHO 3aMCIICHHOTO OJHHUM HJTH HCCKOJIBKHMH AJIKHJIAMH, H TCTCPOAPHIIA, HCO0A3aTCIEHO
3aMCIICHHOTO OAHHUM HJIH HCCKOJIbKHMH AJIKHJIAMH,

JBa R® BMECTE ¢ MPOMEIKY TOUMHBIMH ATOMAMH HEOOS3aTCIIBHO OOBEIHMHCHBI C 00PA30BAHHEM LIHKIOATKHIIA
WJIH TCTCPOIMKIOATKAIIA;

KakIpid R® He3aBHCHMO BBIOpAH M3 rajJOTCHA, ATKHIIA, MUKIOAIKHIIA, IIHAHO, ATKOKCH, THAPOKCH,
TAJIOTCHAIKAIIA, THAPOKCHAIKIIIA U TaJIOTCHATKOKCH,

R® pri6pan w3 H, ranoreHa, alkuma, MUAHO, AJKOKCH, THAPOKCH, TAJOTCHAIKHIIA, THIPOKCHANKHIIA H
TaJOTCHAIKOKCH, U

Kakaplii R7 HE3aBHCHMO BBIOPAH M3 AJIKUIIA, UAHO, TAJIOTEHA ¥ THAPOKCH.

[097] Bapuast ocymecTsiicHHA 91 B HEKOTOPHIX BAPHAHTAX OCYIICCTBICHUSA, TAKUX KaK COCTUHCHHUE TI0
BapHaHTYy ocymecTBiacHuA 90, m BerOpan u3 0 u 1.

[098] Bapuant ocymiecTBiacHuA 92: B HEKOTOPBIX BAPHAHTAX OCYIIECCTBICHHSA, TAKHX KAK COCTHHCHHUC TI0
BAPUAHTY OCyLICCTBICHUA 91, m paBHsAeTc 1.

[099] Bapuant ocymecTiacHuA 93: B HEKOTOPBIX BAPHAHTAX OCYIIECCTBICHHSA, TAKHX KAK COCTHHCHUC TI0
BApUAHTY OCyLIeCTBICHUA 91, m paBrsaeTcs 0.

[0100] Bapmuant ocymiecTBicHuUs 94 B HEKOTOPBIX BAPHAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHUE TI0
TF0O0MY U3 BAPHAHTOB OCyIICCTBICHUA 90-93, n BeiOpan u3 0, 1 u 2.

[0101] BapwuasT ocyniecTBicHUS 95 B HEKOTOPHIX BAPHAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTUHCHUE TI0
BapHaHTy ocymecTsicHusI 94, n Beiopan w3 0 u 1.

[0102] Bapwuasnt ocymiecTBicHUA 96 B HEKOTOPBIX BAPHAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTUHCHHUE TI0
BapHAHTY OCyIecTBICHuI 94, n BeIOpaH u3 1 u 2.

[0103] Bapuanr ocymecTsicHHA 97 B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHHUSA, TAKUX KaK COCIUHCHHUE TI0
BAPHAHTY OCYIUECTBJICHHA 95, n paBHsieTCA 1.

[0104] Bapwuant ocymiecTBicHuUs 98: B HEKOTOPBIX BAPHAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHUE IO
moGOMY M3 BAPHAHTOB OCYINECTBICHHS 90-97, R% Bribpan u3 H, ranorena, aakuia, MUAHO, aIKOKCH, THAPOKCH,
TAJIOTCHATKANA U TATOTCHATKOKCH.

[0105] Bapwuant ocymiecTBicHUA 99 B HEKOTOPBIX BAPUAHTAX OCYLICCTBIICHUS, TAKHX KaK COCTHHCHHUE IO
BAPHAHTY OCyIICCcTRICHIT 98, R BEIOpan u3 H, (propa, X10pa, METHIIA, HAHO, METOKCH, THAPOKCH,
madropmeria, TpUGTOPMETHIIA U TPH(PTOPMETOKCH.

[0106] Bapmuant ocymectsicHusA 100: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUS, TAKUX KAK COCIHHCHUE 110
BAPHAHTY OCYIUECTBICHUA 99, R BriGpan u3 H, (Topa, METHIIA, (HAHO K METOKCH.

[0107] Bapmuant ocymectsicHusa 101: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUSA, TAKUX KAK COCIHHCHUE 110
Bapuanty ocyuecteicaus 100, R% sriopan w3 H u ropa.

[0108] Bapmuant ocymectsieHus 102: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUS, TAKUX KAK COCIHMHEHUE 110

BapuanTy ocymecteienus 100, R% npencragiset coboit H.
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[0109] BapuanTt ocymectsiacHus 103: B HEKOTOPBIX BAPHAHTAX OCYILECTBICHUS, TAKUX KAK COCIUHECHHE IO
MOGOMY H3 BAPHAHTOB OCYyMECTBICHIT 9097, R BriGpan u3 H, (hropa, XIopa, METHIA, NHKIONPOIKIA, THAHO,
METOKCH, THAPOKCH, Ju(PTopMeTHIa, TPHPTOPMETHIIA, THAPOKCHMETHIIA ¥ TPH(PTOPMETOKCH.

[0110] BapuanTt ocymectsiacHus 104; B HEKOTOPBIX BAPHAHTAX OCYILECTBICHUS, TAKUX KAK COCIUHECHHE TIO
BapHaHTy ocynecTsienusa 103, R% spiGpan u3 H, ¢ropa, METUIA, (MKIONPOIIMIIA, IUAHO, THIAPOKCHMETUIIA H
METOKCH.

[0111] Bapnanst ocymecteiaeHua 105: B HEKOTOPBIX BAPHAHTAX OCYILECTBICHHSA, TAKHX KAK COCTHHCHHE TI0
MoOOMY M3 BAPHAHTOB OCYINECTBICHUS 90104, xakmpiil R® HE3aBUCHMO BBIOPAH U3 ralOreHa, ANKHIIA, HAHO,
AJIKOKCH, THAPOKCH, TAJIOTCHANKIIA H FaJOTCHATKOKCH.

[0112] Bapuanr ocymecteicHuA 106: B HEKOTOPBIX BAPHAHTAX OCY IIECTBICHHA, TAKHX KAK COCAHHCHHUE MO
BAPHAHTY OCyInecTBICHU 105, kaxmpii R® He3aBHCHMO BBIOpaH H3 (PTOPA, XJIOpa, METHIIA, UAHO, METOKCH,
THAPOKCH, JU(hTOpMeTHIA, TPHPTOPMETHIA U TPHPTOPMETOKCH.

[0113] Bapmuant ocymectsicHuA 107: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUA, TAKUX KAK COCIMHCHUE 110
BapHaHTy ocyuecTBIeHus 106, kaxapii R® HezaBucHMO BHIOpaH U3 (hTOpA, METHIIA, IUAHO M METOKCH.

[0114] Bapmuant ocymectsicHua 108: B HEKOTOPBIX BapHAHTaX OCYICCTBJICHHUS, TAKUX KaK COCIMHECHUE IO
JT00OMY M3 BAPHAHTOB OCYLIECTBICHAS 90—104, xaxpiii R® He3aBucumo BBIOpaH U3 ranoreHa, Ci.cankuma, Cs.
7IHKI0ANKANA, [HAHO, Cr.cankokcH, ruapokcH, CisranoreHankuna, Cisruapokcuankmia i Ci.sTaJOTCHATKOKCH.
[0115] Bapmnant ocymectsicHua 109: B HEKOTOPBIX BapHAHTAX OCYICCTBJICHHUSA, TAKHX KaK COCIMHCHUE IO
BApHAHTY ocymecTBIcHUs 108, kaxcapiii R® He3aBHCHMO BHIOpaH u3 (TOPa, XJA0PA, METHIA, HKIOMPOTIHIIA, IUAHO,
METOKCH, THAPOKCH, TU(pTopMeTHIIa, TPH(PTOPMETHIIA, THAPOKCHMETHIA H TPH(PTOPMETOKCH.

[0116] Bapuanr ocymectsicHus 110: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHH, TAKHX KAK COCAHHCHHUE MO
BAPHAHTY OCyuIecTBIeHAs 109, kaxkapiii R® He3aBHCHMO BBIOpaH w3 (PTOPA, METHIIA, UKJIOMPOIIHIIA, LHAHO,
THAPOKCHMETHIIA H METOKCH.

[0117] Bapuanr ocymectsicHus 111: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHIA, TAKHX KAK COCAHHEHHUE MO

BApPHAHTY OCYIUECTBICHUA 95, n paBHseTcA 0.

[0118] Taxke B JAHHOM JOKYMEHTE MPEACTABICH BAPHAHT OCYIICCTBICHUS 112; COCIMHEHUE IO BAPHAHTY

ocymecTieHIA 90, XapakTepu3yromeecs cTpyKTypHo#i popmymoii (111),

.

X

HJTH €T0 COJIb, TAC:
W Bri6pan m3 C(R®) u N;
X mpeacTasigeT COO0M ANKHIEH H HEOOA3ATENBHO 3aMEINEH OJHHM HIIH HECKOIBKUMH R
win X BRIOpaH U3 KapObamMonia, KapOOHUIIA U CBA3M,

R? BBIOpaH U3 BOAOPOA, THAPOKCH, LIHAHO H TAJIOTCHA
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wid R? BEIOPAH M3 ANKKIIA, AMHHO, IUKJIOAIKHIIA, TCTCPONUKIOANKHINIA, APHIA, TETCPOAPHIIA, ATKOKCH,
(LHKJIOATTKAIT)OKCH, (TCTCPOIMKIOATKAT)OKCH, (APIIT)OKCH, (TCTCPOAPHIT)OKCH, (ATKIT)KapOOHNUIA,
(K IT0ATKIIT)KapOOHAMA, (TCTCPONUKIIOATKAT)KAaPOOHIIIA, (apHT)KapOOHUIIA, (ATKIIT)aMIHO,
(LHKJIOATTKIIT)aMIHO, (TCTCPOLHKIIOATKIT)AMIHO, (APHI)aMAHO U (TCTCPOAPHIT)aMIHO, TF000H U3
KOTOPBIX HEOOA3ATENBHO 3AMELIEH OTHHM HIIM HECKOJIbKHMH R,

KKl R> He3aBHCHMO BHIOPAH M3 TalOTeHa, HAHO, AMM/IO, AJIKHIIA, ATKOKCH, IIHAHOAIKHIIA,
THIPOKCHAIKHIA, ATKOKCHAIKIIIA, IMKJIOANIKIIIA, TajoreHankmia, okco, P(O)(CHs),, SO.CHs3, apuia,
HEOO0A3aTCIFHO 3aMCIICHHOTO OJHHUM HJTH HCCKOJIBKHMH AJIKHJIAMH, H TCTCPOAPHIIA, HEO00A3aTCIEHO
3aMCIICHHOTO OAHUM HJIH HCCKOJIbKHMH AJIKHJIAMH,

aBa R® BMecTe ¢ MPOMEKY TOUHBIME ATOMAMHE HEOOS3ATENBHO OOBEMHEHBI ¢ 00PA30BAHHEM IHKJIOAIKHIIA
WJIH TeTCPOIMKIOATKAIIA;

R® R®% y R® meszapHcHMO BBIOpaHbI U3 H, ranoreHa, ankuia, UKIOATKIIA, IIHAHO, ATKOKCH, THIPOKCH,
TaJIOTCHATKHIA, TUAPOKCHATKHIIIA U TAJIOTCHATKOKCH; U

Kakaplii R7 HE3aBHCHMO BBIOPAH M3 AJIKUIIA, UAHO, TAJIOTEHA ¥ THAPOKCH.

[0119] Taroke B JTaHHOM JOKYMEHTE IPEICTABICH BapHAHT OCyIIecTBICHUA 113 coeIHHCHNE IO BAPUAHTY

ocymiecTBiIeHH 90, Xapakrepusyromeecs CTpyKrypHoi (opmynoit (IV),

’

R4a X

HITH €TI0 COJTb, T/IE:

W Bei6pan 13 C(R®) u N;

X mpeacTaBIIeT COO0H ANKHICH H HEOOA3aTEIFHO 3aMEINCH OTHAM HITH HECKOIbKAMHE R’

wmn X BRIOpaH U3 kapdamMomia, KapOOHWIA H CBA3H,

R? BEIOpAH M3 BOAOPOAA, THAPOKCH, IIHAHO H IraJOrCHA

wiu R? BRIOpaH U3 aIKHIIA, AMHHO, IUKJIOATIKHIIA, TETEPOLHKIOAKAIIA, APHIIA, TETEPOAPHIIA, ATKOKCH,

(LIMKJIOATTKAIT)OKCH, (TCTCPOIMKIOATKAT)OKCH, (APIIT)OKCH, (TCTCPOAPHIT)OKCH, (ATKIT)KApOOHNUIA,
(K JT0ATKIT)KapOOHANA, (TCTCPONUKIOATKAT)KAPOOHIA, (apHT)KapOOHUIIA, (ATKIIT)aMIHO,
(LIMKJIOATTKAIT)aMIHO, (TCTCPOLHKIIOATKILT)AMIHO, (APHI)aMAHO U (TCTCPOAPHIT)aMIHO, TF000H 13
KOTOPBIX HEOO3ATEIRHO 3aMCEIICH OTHHAM HITH HECKONBKAMHE R>;

R* pri6pan m3 H, ranoreHa, EAHO H THAPOKCH,

Kaxaprid R He3aBHCHMO BEIOpAH H3 TaI0TCHA, AAHO, AMHIO, ANKHIIA, ATKOKCH, IHAHOAJIKHTIA,
THAPOKCHATKANA, ATKOKCHATKAIA, IHKIOATKHIA, TamoreHamkuia, okco, P(O)(CHs),, SO,CHs, apuna,
HEO0S3aTCIFHO 3aAMEINCHHOTO OJTHHM HITH HECKOJIbKUMH AJIKHIAMHE, H TCTCPOAPUIIA, HEOOSI3aTCITHHO
3aMCIICHHOTO AJIKHJIOM;

JBa R3 BMECTE ¢ MPOMEIKY TOUMHBIME ATOMAMH HEOO3ATEIBHO OOBETHHEHBI ¢ 00PA30BAHHEM [IHKIOATKHJIA

HIF TCTCPOLHUKIIOATIKHATIA,
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R® R® y R® mezapncHMO BBIOpaHbI U3 H, ranoreHa, ankuia, MUKI0ATKAIA, IIHAHO, ATKOKCH, THAPOKCH,
TaJOTCHAJKHIA, THAPOKCHAIKHIIIA U TaTOTCHAIKOKCH, U

Kbl R7 HE3aBHCUMO BBIOPAH U3 AJTKHJIA, [IHAHO, TAJIOTEHA H THAPOKCH.

[0120] Taxke B JAaHHOM JOKYMEHTE NMPEACTABICH BAPHAHT OCYIIECTBIACHH 114: COCAUHEHHUE IO BAPHAHTY

OCyIIECTBJICHHS 1, XapaKkTepu3yromeecs CTPYKTYpHOi (opmy o (V),

R6b RGC R2

I N0 X
W= 43/CN jgj
R 0O

V),
WM €TO0 COJTb, IIC:

W Bbi6pan 13 C(R®) u N;

X nmpeacTaBIseT COOOM ANKHICH M HEOOA3ATEIHHO 3AMEIICH OIHHM HIIH HECKOIbKHMH R’

w X BRIOPaH U3 kKapOaMouaa, KapOOHHUIA U CBSI3H,

R? BrIOpaH M3 BOAOPOAA, THAPOKCH, IIHAHO H TATOTEHA

wii R? BHIOPaH U3 alKKIa, AMEHO, IUKJIOAIKHAIA, TETCPOLMKIOANKAIIA, APHIA, TETEPOAPUIIA, ATKOKCH,

(UHKI0ATKIIT)OKCH, (TETCPOIUKIOATKHI)OKCH, (APHIT)OKCH, (TSTCPOAPHI)OKCH, (ATKHI)KapOOHNU A,
(umKI0aTKIIT)KAaPOOHUA, (TETEPOILMKIOATKIT)KApOOHIIA, (apuT)KapOOHUIIA, (ATKHIT)aMIHO,
(UHKTI0ATKIIT)aMUHO, (TCTEPOLMKIOATKII)AMUHO, (ApHI)aMHHO U (TCTEPOAPHIT)aMUHO, THO00H U3
KOTOPBIX HEOOA3aTENHHO 3AMELIEH OTHHM HJIH HECKOJIbKHMH R

R* ppi6pan u3 H, ranoreHa, EAHO H THAPOKCH,

KaxapId R He3aBHCHMO BEIOpAH H3 raJoreHa, MUAHO, AMHIO, AJTKHIIA, ATKOKCH, IHAHOAJIKIIA,
THAPOKCHATKAA, ATKOKCHAKAA, HKIOATKHIA, TaToreHaakuia, okco, P(O)(CHs),, SO,CHs, apuna,
HCOOA3ATCITIFHO 3aMCIICHHOTO OTHAM HJTH HCCKOJIBKAMHE AJIKAUJIAMH, H TCTCPOAPIIa, HCOOA3aTCIHHO
3aMCIICHHOTO AJIKHJIOM,

1Ba R3 BMECTE ¢ MPOMEIKY TOUHBIME ATOMAMH HEOOA3ATEIBHO OOBEIHHEHBI C 00PA30BAHUEM IIHKIOATKHJIA

WJTH TCTCPOIMKIIOATKANA;
R%, R® 1 R® me3aBHCHMO BHIOPAHBI U3 H, ranoreHa, aakuma, MUKIOANKINIA, HAHO, ATKOKCH, THAPOKCH,
TAJNIOTCHAIIKANA, THAPOKCHATKIIIA H TAJTOTCHAIKOKCH, H

Kaxapid R7 He3aBHCHMO BBHIOpAH H3 JIKHIA, IHAHO, TAIOTEHA H THAPOKCH.

[0121] BapuanT ocymectsiacHus 115; B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUS, TAKUX KAK COCIUHCHHE TIO
MOGOMY H3 BAPHAHTOB OCymecTBIcHIT 112-114, R% R® 1 R® me3aBucuMo BHIOpans! w3 H, ranorena, C-¢ankumia,
mrano, CisanKoKCH, THAPOKCH, CisragoreHankmna, Cisruapokcuankmia u Ci¢TaTOTCHAKOKCH.

[0122] BapuanTt ocymectsiacHus 116; B HEKOTOPBIX BAPHAHTAX OCYILECTBICHHUS, TAKUX KAK COCIUHECHHE TIO
BapuaHTy ocymecTacHma 115, R%, R u R* meszasucumo BeOpansr u3 H, (yTopa, Xmopa, METHIIA, IUAHO, MECTOKCH,
THAPOKCH, Tu(TOPMETHIA, TPHPTOPMETHIIA, THAPOKCHUMETHIIA H TPH(PTOPMETOKCH.

[0123] BapuanTt ocymectsiacHus 117; B HEKOTOPBIX BAPHAHTAX OCYILECTBICHHUS, TAKUX KAK COCIUHECHHE IO
BapHaHTy ocymecTBicHHsa 116, R, R 1 R® nezasucumo BeIOpans w3 H, ropa, METHIA, MAHO, THAPOKCHMETHIA

U MCTOKCH.
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[0124] BapuanTt ocymectsiacHus 118; B HEKOTOPBIX BAPHAHTAX OCYILECTBICHUS, TAKUX KAK COCIUHCHHE IO
BapHaHTy ocymecTsicHns 117, R%, R u R% neszasucumo BeIOpanbl w3 H, (pTropa, METHIA, MAHO H METOKCH.
[0125] BapuanTt ocymectsiacHus 119: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUS, TAKUX KAK COCIUHECHHE TIO
BapuaHTy ocymecTeacHus 118, R%, R® u R* nesapucumo BoiGpans! w3 H u (ropa.

[0126] Bapmuant ocymectsiacHus 120: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUA, TAKUX KAK COCIHHCHUE 10
M000MY M3 BAPHAHTOB OCymeCcTBIeHUs 112-119, Tombko omun u3 R, R® u R npencrasmser coboii H.

[0127] Bapmuast ocymectBicHuA 121: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUA, TAKUX KAK COCIMHCHUE 10
BapuanTy ocymecTeieHus 120, R® npencrasnser coboit H.

[0128] Bapmuast ocymectBicHus 122: B HEKOTOPBIX BAPHAHTAX OCYILECTBICHUA, TAKUX KAK COCIHHCHUE 10
BapuanTy ocymecTeienus 120, R® npencrasmser coboii H.

[0129] Bapmuast ocymectBiacHuA 123: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUA, TAKUX KAK COCIHHCHUE 10
JFOOOMY M3 BAPHAHTOB OCymecTBIcHHs 112-119, Tombko aBa u3 R%, R® u R® mpencrasmsmor co6oii H.

[0130] Bapmuast ocymectBicHuA 124: B HEKOTOPBIX BAPHAHTAX OCYILECTBICHUA, TAKUX KAK COCTHHCHUE 110
M06OMY M3 BAPHAHTOB ocymecTBIcHus 112-119, W npeactasiser coboit C(R®?).

[0131] Bapuanr ocymectsicHus 125: B HEKOTOPBIX BAPHAHTAX OCYIICCTBIICHHS, TAKHX KAK COCAHHCHHUE MO
BApHAHTY OCyuecTBIeHus 124, R% npencrasnset coboii H.

[0132] Bapuanr ocymectsicHus 126. B HEKOTOPBIX BapHAHTAX OCYIUECTBICHUA, TAKUX KAK COCTUHCHUE IO
moboMy u3 BapuaHToB ocymectsieHud 112-119, W npencrasiser co6oii N.

[0133] Bapuant ocymectsicHus 127: B HEKOTOPBIX BAPHAHTAX OCYIIECTBJICHH, TAKHX KAK COCAHHCHHUE MO
TFOGOMY M3 BAPHAHTOB OCYIIECTBACHUS 125 1 126, Tombko oaun w3 R®® u R® npeactasnser co6oit H.

[0134] Bapmnant ocymecTtsicHua 128: B HEKOTOPBIX BapHAHTAX OCYICCTBIICHHUA, TAKHX KaK COCIHHCHUE IO
MOGOMy M3 BAPHAHTOB OCymecTBIcHUs 125 1 126, R® u R® npeacrasmsmot coboii H.

[0135] Bapwuant ocymiectsicHus 129: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUSA, TAKUX KAK COCIMHCHUE TI0
M060MY 3 BAPHAHTOB ocymecTacHUa 112-128, R*? riOpan u3 H, ranoresa u mua=o.

[0136] Bapwuant ocymectsieHus 130: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUS, TAKUX KAK COCIMHCHUE 110
BapuaHTy ocymecTeaeHus 129, R* priopan u3 H u ¢ropa.

[0137] Bapuant ocymectsicHus 131: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHIA, TAKHX KAK COCAHHCHHUE MO
Bapuanty ocyuecteicnus 130, R* npencrasmster co6oi Grop.

[0138] Bapwuant ocymectsicHus 132; B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUSA, TAKUX KAK COCIMHEHUE 110

BapuaHty ocyuecticnus 129, R* npencrasnser codoi H.

[0139] Bapwuant ocymectsicHusA 133: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUSA, TAKUX KAK COCIMHEHUE 110
M060MY H3 BAPHAHTOB OCyINecTBICHAA 1-132, R? BRIOpaH H3 aNKHIA, AMHHO, UKIOATKAIA, TETEPOIHKIOATIKHIA,
apunia, TeTepoapuiia, AIKOKCH, (LIUKI0ATKUT)OKCH, (TETEPOLHKIOANTKII)OKCH, (APHI)OKCH, (T€TEPOAPUIT)OKCH,
(amxum)kapOoHUIA, (IHKIOATKIT)KApOOHNNIA, (TCTCPOIMKIIOATKAN)KApOOHIIA, (apiI)KapOoHNIA, (ATKHT)aMHHO,
(LMKJIOATTKAT)aMIHO, (TCTCPOLHKIIOATKIT)AMHIHO, (APHII)aMHHO U (TCTCPOAPHIT)aMHHO, TFO00H U3 KOTOPHIX
HEOOA3aTEMLHO 3aMemeH 1, 2 umm 3 R,
[0140] Bapmuant ocymiectsicHus 134: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUA, TAKUX KAK COCIHHEHUE 110
BAPUAHTY OCyLIeCcTBICHUA 133,

KakeIi R He3agHenMo BRIOpan u3 ranorena, muano, -CONH,, -CONHCH;, -CON(CHs),, Cr.sankuma, Ci-

sAMKOKCH, THAPOKCUC .samkuna, Ci.sankokcuCisamkmna, Cssuuknoankmna, Ci6raJoT¢HATKHIIIA, 0KCO,

P(O)(CHs): u SO.CH3;
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nBa R® BMeCTe ¢ MPOMEKY TOUHBIME ATOMAMHE HEOOSA3ATENBHO OOBEMHEHBI ¢ 00PA30BAHHEM ITHKJIOAKHIIA
HITH TETCPOLMKIIOATKAIIA.
[0141] BapuanTt ocymectsiacHus 135: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUS, TAKUX KAK COCIUHCHHE TIO
BapPHAHTY OCYIUCCTBICHHA 134,
kKl R> HesaBucHMO BeIOpaH u3 ropa, xnopa, nuaHo, Cieankuna, Ci.caakokcH, rHapoKCcHC.caIKHIIa,
CirsamkokcuCisankmm, Cs7IMKI0ATKIIA 0 TPHOTOPMETHIA; H
JBa R® BMECTE ¢ MPOMEIKY TOUMHBIMH ATOMAMH HEOOS3aTCIIBHO OOBEIHMHCHBI C 00PA30BAHHEM LIHKIOATKHIIA
WM TETCPOIMKIIOATKIIIA.
[0142] BapuanTt ocymectsacHus 136: B HEKOTOPBIX BAPHAHTAX OCY IECTBICHUS, TAKUX KAK COCIUHCHHE IO
BAPUAHTY OCYIICCTBICHHS 135,
Kakpli R® He3aBHCHMO BBIOpaH U3 (PTOPA, HAHO, METHJIA, METOKCH, THAPOKCHMETHIIA, METOKCHMETHJIA,
IUKJIONPOTIHIA H TPUPTOPMETIIIA; H
JBa R® BMECTE ¢ MPOMEIKY TOUMHBIME ATOMAMH HEOOS3aTCIIBHO OOBEIMHCHBI C 00PA30BAHHEM LIHKIOATKHIIA
WK TETCPOLMKIIOATKIIIA.
[0143] Bapuast ocymecteincausa 137: B HSKOTOPBIX BapHAHTAX OCYIICCTBICHUSA, TAKUX KAK COCTUHCHHE IO
BAPUAHTY OCymECTBICHIA 133, Kaxkmpiit R® He3aBHCHMO BBHIOpaH W3 ranoreHa, nuano, -CONH,, -CONHCH3, -
CON(CH3),, Cigankuma, Ci.samkokcu, tuapokcuCisamkuma, CisankokcuCisamkuna, Cs;uukmoankuna, Ci.
srajoreHamkuia, okco, P(O)(CHs), u SO,CHs.
[0144] Bapuant ocymectiacHuA 138: B HEKOTOPBIX BAPHAHTAX OCYIIECTBIICHHUA, TAKUX KAK COCTUHCHHE TI0
BAPHAHTY OCymmecTBIcHAs 137, kaxpiii R® HezaBucHMO BBIOpaH u3 (ropa, xaopa, muaHo, Cieamkuna, C-6aIKoKCH,
runpokcuCi.sankuia, Cr.samkokcuCi sanxmna, Cs.7IUKIOATIKHIA H TPHPTOPMETHIIA.
[0145] BapuanT ocymectsiacHus 139: B HEKOTOPBIX BAPHAHTAX OCYILECTBJICHUS, TAKUX KAK COCIUHCHHE IO
BAPHAHTY OCYIIECTBICHUS 138, Kaxmpiii R He3aBHCHMO BBIOpaH U3 (PTOPA, MHAHO, METHIIA, METOKCH,
THAPOKCHMETHIIA, MCTOKCHMETHIIA, MUKJIOTPONHIIA H TPH(PTOPMETHIIA.
[0146] Bapuast ocymecteneHnsa 140: B HEKOTOPBIX BAPHAHTAX OCYILECTBICHHSA, TAKUX KAK COCTHHCHHE TI0
BAPHAHTY OCyInccTBIcHNA 137, kaxmpni R® me3aucumo BeiOopan w3 F, Cl, Br, CN, CONH,, METHIA, MCTOKCH,
P(O)(CHz3); u (MCTHI)TAPA30.THIIA.
[0147] Bapwuant ocymectsicHus 141: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUS, TAKUX KAK COCIMHEHUE 110
BapuaHTy ocyecTeicHus 140, kaxmpiii R> Hezapucumo BoiOpan u3 F, metuna, CN 1 METOKCH.
[0148] Bapwuant ocymectsicHuUs 142; B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUSA, TAKUX KAK COCIMHEHUE 110
BapUaHTy ocyiecTeIcHus 141, xaxmpiii R> vesaBucumo BoiOpan u3 F, metina u CN,
[0149] Bapwuant ocymectsicHuUs 143: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUS, TAKUX KAK COCIMHEHUE 110
BAPHAHTY OCymmeCTBIeHAs 142, kaxcapii R® mpencrasnser coboit CN.
[0150] Bapmuant ocymiectsicHuUs 144: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUS, TAKUX KAK COCIMHCHUE 110
BapuaHTy ocymecTeieHus 133, R npencrasnseT co6oit reTepoapmil, HEOOA3ATENHHO 3aMEMEHHbBIN 1 1w 2
aJKHUIaMH.
[0151] Bapmuant ocymiectsicHUs 145: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUS, TAKUX KAK COCIMHCHUE 110
BApHAHTY OCyIIeCcTBICHUS 144, R3 BRIOpaH U3 MUPPOIa, TUPA30J1a ¥ HMUIA30.1a, TFOO0H U3 KOTOPBIX HEOOA3ATEIBHO
3aMEIICH 1 anKuIoM.
[0152] Bapmuant ocymiectBicHus 146: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUA, TAKUX KAK COCIHMHEHUE 110
BAPHAHTY OCYIECTBNICHUs 144, R® BRIOpaH W3 MUPHIMHA, THPHIA3HHA, THPHMHINHA W THPASHHA, 000 U3

KOTOPBIX HCOOM3ATCIHHO 3aMCIICH 1 aTKHIOM.
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[0153] BapuanTt ocymectsiacHus 147: B HEKOTOPBIX BAPHAHTAX OCYILECTBICHUS, TAKUX KAK COCIUHCHHE IO
BAPHAHTY OCymecTBIcHI 144, R> mpeacTaBmseT coGoi reTepoapii HeoO3aTeIbHO 3aAMEIICHHBIN 1 METHIOM.
[0154] Bapmuant ocymiecticHus 148: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUA, TAKUX KAK COCIHHCHUE 10
m060MY H3 BAPHAHTOB OCyIIecTBICHAS 133-147, R? BLIOpaH U3 apuia, TETEPOAPHIIA, (APHI)OKCH H
(reTepoapmin)OKCH.

[0155] Bapmuant ocymecticHus 149: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUA, TAKUX KAK COCIHHCHUE 10
BAPHAHTY OCYIUECTBICHUA 148, R? BRIOpaH U3 apuiia ¥ TETEPOAPHIIA.

[0156] Bapuant ocymecteicHHA 150: B HEKOTOPBIX BAPHAHTAX OCY IIECTBICHHA, TAKHX KAK COCAHHCHHUE MO
BAPHAHTY OCYIIECTBICHUs 148, R? BoIOpaH U3 (ApHIT)OKCH H (TETEPOAPHII)OKCH.

[0157] Bapuanr ocymecteicHuA 151: B HEKOTOPBIX BAPHAHTAX OCY IIECTBICHHA, TAKHX KAK COCAHHCHHUE MO
M060MY M3 BAPHAHTOB ocymecTBIcHua 133-147, R? Bribpan u3 Cisankuna, NHy, NH(Cy.samkum), N(C-¢alku),,
Csommkuoankuna, 3-7-4aeHHOTO reTepormkioankuia, Cs.ioapuna, 5-10-unernoro rerepoapuia, Cisamkokcu, (Cs.
TIUKJIOATKHT)OKCH, (3-7-4ICHHBIN TeTepOUUKIOaNKII)OKCH, (Ce.i0apum)okcH, (5-10-4ICHHBIT reTepOapuI)OKCH,
(Crsanxumxap6onuna, (Cs./uuxIoankun)kapooHuia, (3-7-wICHHBIH reTepouukioankunkapoonuna, (Ce.
oapunmkapooruna, NH(Cisamxkum), NH(Cssmuxmoamkwr), NH(3-7-unennsiit rerepouukaoankut), NH(Cs.ioapin) u
NH(5-10-uneHHbBII TeTepoOapu).

[0158] Bapmuant ocymecTtsicHuA 152: B HEKOTOPBIX BAPHAHTAX OCYICCTBJICHHUSA, TAKUX KaK COCIMHCHUE IO
BapuanTy ocymecTeacHus 151, R? puibpan u3 NH,, NH(Ci.samxum), N(C-¢amxum),, NH(Cs.smuknoanku), NH(3-7-
yneHHbIH rereporukaoankmt), NH(Cs.joaprm) u NH(5-10-uieHHBIH reTepoapu).

[0159] Bapmant ocymecTtsicHuA 153: B HEKOTOPBIX BapHAHTAX OCYICCTBIICHHUSA, TAKHX KaK COCIMHCHUE IO
BapuaHty ocyecteiacHus 152, R? suibpan u3 NH,, NH(C-sanxu), NH(Cs.joapun) 1 NH(5-10-uneHHbIH
TeTCPOAPHUIT).

[0160] Bapuanr ocymectsicHus 154: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHH, TAKHX KAK COCAHHCHHUE MO
BapuanTy ocymecTeieHus 152, R? puibpan u3 NH,, NHCH;, NH((penun), NH(mupHuMAIHHE-2-H1T) |
NH(mupumuausa-4-umn).

[0161] Bapuant ocymectsicHuA 155: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHIA, TAKHX KAK COCAHHCHHUE MO
BapuanTy ocymecTeienus 151, R? npencranser co6oi 5-10-4Ie HHbIH TeTepOapuiL.

[0162] Bapuant ocymectsicHHA 156: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHHA, TAKHX KAK COCAHHCHHUE MO
BapuaHty ocyuecteicHus 151, R? Buibpan u3 nmupasosn-1-una, 1H/-unnason-1-una, 2H-unnason-2-una, 1H-
mupasono|3,4-c|mupuauH-1-una, umMmuaazon-1-una, 6cH3o|[d|umumason-1-una, 1/4-1,2,3-rpuazon-1-una, 2H-1,2,3-
TpHazoa-2-wia, 1/-6¢eu30[d][1,2,3]tpuason-1-uma u 2H-6¢u30[d|[1,2,3]tprazon-2-nna.

[0163] Bapwuant ocymectsicHuUsA 157; B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUS, TAKUX KAK COCIMHEHUE 110
papuanTy ocymecTeienus 151, R? puibpan u3 Cisankokcs, (Cs.7UKI0ANKAT)OKCH, (3-7-UICHHBIH
reTepouKI0aNKmT)okcH, (Cs-10apum)okcH U (5-10-4ICHHBIH TCTCPOAPHIT)OKCH.

[0164] Bapwuant ocymectsicHUA 158: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUSA, TAKUX KAK COCIMHCHUE 110
BapHaHTy ocyiuecTsacHua 157, R? Briopan u3 CisankokcH, (Cs.7IHKIOANKHI)OKCH U (3-7-4JICHHBIH
TeTEPOLIUKIOATKHI)OKCH.

[0165] Bapmuant ocymiectsicHus 159: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUSA, TAKUX KAK COCIHHCHUE 110
Bapuanty ocyuecteicHus 157, R? Boiopan u3 (Cs.10aprun)OKCH U (5-10-uCHHBIH TETEPOAPHIT)OKCH.

[0166] Bapmuant ocymectsicHusA 160: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUA, TAKUX KAK COCIHMHEHUE 110

T060MY M3 BAPHAHTOB ocymecTacHIT 133-159, R? neobsasatensno 3amemen 1 mmm 2 R,
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[0167] BapuanTt ocymectsiacHus 161; B HEKOTOPBIX BAPHAHTAX OCYILECTBICHUS, TAKUX KAK COCIUHECHHE IO
BapuanTy ocymecTeacHmt 160, R? neobsa3arensno samemen 1 R>,

[0168] Bapmuant ocymiecticHUA 162: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUS, TAKUX KAK COCIHHCHUE 10
BapuanTy ocymecTeienus 161, R? samemen 1 R,

[0169] Bapmuant ocymiecticHusA 163: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUA, TAKUX KAK COCIHHCHUE 110
BapuaHty ocyuecteiacHus 161, R? He 3amemen R,

[0170] Bapuanrt ocymecteicHuA 164: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHHA, TAKHX KAK COCAHHCHHUE O

m060My U3 BAPUAHTOB OCymIeCTBIeHus 133-147, R? BbIGpan u3 i t
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[0172] BapuanT ocymectBiacHus 166; B HEKOTOPBIX BAPHAHTAX OCYILECTBICHHUS, TAKUX KAK COCIUHECHHE TIO
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M00OMY W3 BAPHAHTOB OCymecTBIcHus 1-132, R? BBIOpaH u3 CN R CN 5 CN
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[0173] Bapnast ocymectsiacHuA 167: B HEKOTOPBIX BAPHAHTAX OCYILECTBICHHSA, TAKHX KAK COCTHHCHHE TI0
MOGOMY M3 BAPUAHTOB OCymecTBIcHHA 1-132, R? BpiGpan u3 H, rupoKCH, IMAHO U TAJIOTEHA.

[0174] BapuanTt ocymectsiacHus 168: B HEKOTOPBIX BAPHAHTAX OCYILECTBICHUS, TAKUX KAK COCIUHECHHE IO
BAPHAHTY OCcymecTBICHIA 167, R? BRIOpan 13 (hTOpa H XJI0pa.

[0175] Bapuant ocymecteicHHA 169: B HEKOTOPBIX BAPHAHTAX OCY IIECTBICHHA, TAKHX KAK COCAHHCHUE MO
moOOMY M3 BAPHAHTOB OCyInecTBIcHuS 133168, xaxapiii R7 HezaBucumo BoiOpaH u3 Ci.6alIKHIIA, IHAHO, TAIOTEHA
U THAPOKCH.

[0176] Bapnanst ocymectsiacHuA 170: B HEKOTOPBIX BAPHAHTAX OCYILECTBICHHSA, TAKHX KAK COCTHHCHHE TI0
BAPHAHTY OCYIICCTRICHU 169, kaxmpni R’ me3asucumo Boiopan w3 -CHs, -CH,CH;, -CH>CHCH3, -
CH,CH,CH,CH3, nmaso, (propa, XJI0pa U THAPOKCH.

[0177] Bapuanrt ocymecteicHuA 171: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHHA, TAKHX KAK COCAHHCHHUE MO
BApHAHTy ocynecTeIcHus 170, kaxmeii R’ nesasucumo BoiOpan u3 CH;, muano, (propa, XI0pa U THAPOKCH.
[0178] Bapmuast ocymiectBicHuA 172: B HEKOTOPBIX BAPHAHTAX OCYILECTBICHUA, TAKUX KAK COCTMHCHUE 110
moOOMy U3 BapHaHTOB ocymecTBicHHA 133—-171, X npeacTaBiaeT cOO0H aNKuICH U ABIACTCA HEOOA3aTeIbHO
3aMEIIEHHBIM ¢ TIoMOIIB0 1 R7.

[0179] Bapuant ocymectsiicHuS 173: B HEKOTOPBIX BAPHAHTAX OCYIICCTBIICHHS, TAKHX KAK COCAHHCHHUE MO
BapuaHTy ocymecTsicHus 172, X npeacrasisiet co0oi Ci.salKHICH U SBIICTCS HEOOM3aTEIbHO 3aMCIIICHHBIM C
nomompio 1 R7.

[0180] Bapuanr ocymectsicHus 174: B HEKOTOPBIX BAPHAHTAX OCYIIECTBJICHHS, TAKHX KAK COCAHHCHHUE MO
BAPHAHTY OCyIeCTBIcHUs 172, X mpeacTaBnser co00M ankuIeH U HE ABTAETCS 3AMEIIECHHBIM ¢ MOMOIIBIO R,
[0181] Bapuanr ocymectsicHus 175: B HEKOTOPBIX BAPHAHTAX OCYIIECTBJICHH, TAKHX KAK COCAHHCHHUE MO
BapHaHTy ocyiuecTeacHus 173, X peiopan u3 -CH,- u -CHR-,

[0182] Bapuant ocymectsicHus 176: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHHS, TAKHX KAK COCAHHCHHUE MO
BapuaHTy ocymecTtsieHus 172, X soidpan u3 -CH,-, -CH(CH3)-, -CHOH- u -CHF-.

[0183] Bapuant ocymectsicHus 177: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHHA, TAKHX KAK COCAHHCHHUE MO
BapuaHTy ocymecTieHus1 176, X npeacrasisier coboii -CHo-.

[0184] Bapmuant ocymectsieHus 178: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUS, TAKUX KAK COCIUHEHUE 110
Mr000MYy U3 BapHAHTOB ocymecTsacHuA 133—-168, X nmpeacrasiaet co6oit kKapOaMomI.

[0185] Bapuant ocymectsicHus 179: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHHA, TAKHX KAK COCAHHEHHUE MO

mro00My U3 BapHAHTOB ocymecTsacHuA 133—-168, X mpeacrasiaeT co60it KapOOHMITL.

[0186] Taxke B JAHHOM JOKYMEHTE MPEACTABICH BAPHAHT OcymiecTBIcHUS 180: coeIMHEHNE IO BapHAHTY
ocymecTieHIA 90, XapakTepu3yromeecs Moo CTpyKTypHOi (opmynoi (VIa), mmbo cTpykrypHOii (hopMynoi
(VIb).
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HJTH €TO COJIb, TAC:
W Bbi6pan 13 C(R®) u N;
Y! u Y? nezaucumo seiOpanst 3 CH, C(R%) u N;
R 1 R!Y pMecTe ¢ MPOMEKy TOUHBIME ATOMAMH YIJIEPO/IA H a30Ta OOBSIHHEHBI ¢ OOPA30BAHHEM 5-
YJIEHHOTO TETEPOLMKIOAIKHIIA, KOTOPHIH HEOOA3aTENLHO 3aMeIeH OaHuM R*,;

R? u R? me3aBuCHMO BHIOpaHbL B3 H, THAPOKCH, IIHAHO, TAIOTCHA H ATKHIIA,

win R? u R? 06b¢ THHCHEL ¢ 06pa30BAHHEM ATKHICHA HIIH FETCPOATKAICHA, OJHH H3 KOTOPBIX
HE0OA3aTebHO 3amemeH 1 wm 2 R,

R* BrIOpaH U3 raJOTeHa, HAHO W THAPOKCH;

Kakapii R He3aBHCHMO BHIOpAH M3 TaJ0TCHA, HAHO, AMHIIO, ANKHIIA, ATKOKCH, HAHOAJIKHTIA,
THAPOKCHATKHIA, ATKOKCHATIKIIA, IUKIOATKIIIA, raoreHaakuia, okco, P(O)(CHs),, SO,CHs, apuia,
HECOOA3ATECIBFHO 3aMCIICHHOTO OHUM HJTH HCCKOJIBKUMH AJIKUJIAMH, U TeTePOapiiia, HeoOA3aTeIbHO
3aMEIIECHHOTO aJKUJIOM;

nBa R® BMECTe ¢ POMEIKY TOUHBIMH ATOMAMH HEOOA3ATENBHO 00BEIUHEHBI C 0OPA30BAHHEM LIUKIOATKHAIIA

WJIH TeTCPOIMKIOATKUIIA;
R%, R® u R® He3apucHMO BRIOpaHBI U3 H, ratorena, aikuia, (UKIOAIKHIA, IHAHO, AJTKOKCH, THIPOKCH,
TAJIOTCHAJIKUIA, TUAPOKCHATIKIIIA U TAJIOTCHATKOKCH; U

R’ BoiOpan u3 H, ankuia, (HAaHO, TaIOTE€HA B THAPOKCH.

[0187] Bapuant ocymectpiacHuA 181: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHHUA, TAKUX KAK COCTUHCHHE TI0
BapuanTy ocymecTeiacHusa 180, Y! u Y? nezapucumo BoiOpanst w3 CH, C(CH;) u N.

[0188] BapuanT ocymectsiacHus 182; B HEKOTOPBIX BAPHAHTAX OCYILECTBJICHUS, TAKUX KAK COCIUHCHHE IO
BapuanTy ocymecteicHus 180, Y u Y? nezapucumo Boibpanst u3 CH u N.

[0189] Bapuant ocymecteineHua 183: B HEKOTOPBIX BAPHAHTAX OCYILECTBICHHSA, TAKUX KAK COCTHHCHHE TI0
MO60MY H3 BAPHAHTOB OCyInecTBIcHHA 180-182, R u R?® 06bequHCHEI ¢ 06pa30BAHHEM ATKHJICHA HITH
reTepoankmicHa, seidopansaoro u3 -CH,CH,CH,-, -CH=CH-CH=CH-, -N=CH-CH=CH-, -CH=N-CH=CH-, -
CH=CH-N=CH-u

-CH=CH-CH=N-, m000ii H3 KOTOPbIX HEOOA3ATEIBLHO 3aMeIeH 1 wm 2 R,

[0190] Bapnanst ocymectsineHusa 184: B HEKOTOPBIX BAPHAHTAX OCYILECTBICHHSA, TAKUX KAK COCTHHCHHE TI0
BapuaHTy ocymecTeacHua 183, R? u R? o6seauneHH ¢ 06pasosarueM -CH=CH-CH=CH-, xoTop5bIii
HeoOA3aTEIBHO 3aMemeH 1 wim 2 R,

[0191] Bapwuant ocymectsicHuUs 185: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUS, TAKUX KAK COCIMHEHUE 110
T000MY M3 BAPHAHTOB OCymecTBICHUT 180184, xaxxmprii R® He3aBHCHMO BEIOpAH H3 (pTOpa, XI0pa, muano, Ci-
sankmna, Cisamkokcu, THAPOKCHCsankmma, CisamkokcuCi.samkuna, Cs.7OUKI0ANKIIA U TPH(PTOPMCTHIIA.

[0192] Bapmuant ocymiectsicHUA 186: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUSA, TAKUX KAK COCIHHEHUE 110
BAPHAHTY OCYIUECTBICHU 185, kaxkmpiii R® HE3aBHCHMMO BBIOpaH U3 (PTOPA, IIMAHO, METHJIA, METOKCH,
THAPOKCHMETHIIA, MCTOKCHMCETHIIA, UKJIONPOIIIIA H TPHPTOPMETHIIA.

[0193] Bapmuant ocymiectsicHus 187: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUSA, TAKUX KAK COCIHHCHUE 110
M0GOMy U3 BAPHAHTOB oCymecTBIcHUs 180—186, R%?, R u R ne3apucumo BeiGpans! w3 H, ranorena, Ci.cankuia,

Csomukoankuna, nuaHo, Ci.samkokcw, tuapokcH, CisramoreHamknia, Cr.sruapokcuankmia U Ci-sTaTOTCHATKOKCH.
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[0194] BapuanTt ocymectsiacHus 188: B HEKOTOPBIX BAPHAHTAX OCYILECTBICHUS, TAKUX KAK COCIUHCHHE TIO
BapHAHTY ocymecTsacHus 187, R%, R u R® neszasucumo BeOpans! u3 H, ropa, X710pa, METHIA, LHKIOMPOIIHJIA,
IMAHO, METOKCH, THAPOKCH, TU(PTOPMETHIIA, TPH(PTOPMETIIIA, THAPOKCHMETHIIA H TPH(HTOPMETOKCH.

[0195] BapuanTt ocymectsiacHus 189: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUS, TAKUX KAK COCIUHCHHE IO
BapHAHTy ocymecTeacHn 188, R% R® u R* mezapucumo BeOpansl 13 H, (ropa, METHIA, IAKIONPOIIKIA, IIHAHO,
THAPOKCHMETHIIA H METOKCH.

[0196] Bapmuast ocymectBicHuA 190: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUA, TAKUX KAK COCIHHCHUE 1O
BApHAHTY OCymecTBIcHUs 189, R%, R 1 R nezapucumo BeiGpans! u3 H, Gropa, METHIIA, IHAHO U METOKCH.
[0197] Bapmuast ocymectsiacHuA 191: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUA, TAKUX KAK COCIHHCHUE 10
BapuaHTy ocymecTBacHus 190, R%, R® u R nesaBucumo BoiGpans! w3 H u (ropa.

[0198] Bapmuast ocymectBiacHuA 192: B HEKOTOPBIX BAPHAHTAX OCYILECTBICHUA, TAKUX KAK COCIHHCHUE 110
JHOOOMY M3 BAPHAHTOB OCyeCTBIcHAs 180-191, Tonmbko oqun 13 R%, R® u R npeactasser coboit H.

[0199] Bapmuast ocymectBicHuA 193: B HEKOTOPBIX BAPHAHTAX OCYILECTBICHUA, TAKUX KAK COCIHHCHUE 110
BapHanTy ocyuecTsienus 120, R® npexncrasnser coboit H.

[0200] Bapuant ocymectsicHus 194; B HEKOTOPBIX BAPHAHTAX OCYIICCTBIICHH, TAKHX KAK COCAHHCHHUE MO
BapHaHTy ocyuecTBrenus 120, R% npencrasnset coboii H.

[0201] Bapmuant ocymecTtsicHuA 195: B HEKOTOPBIX BapHAHTAX OCYICCTBJICHHUSA, TAKUX KaK COCIMHCHUE IO
TFOGOMY M3 BAPHAHTOB OCyIecTBACHUS 112-119, Tombko aBa w3 R%, R® u R mpeacrasmmor coboit H.

[0202] Bapuant ocymectsicHu 196: B HEKOTOPBIX BAPHAHTAX OCYIIECTBJICHHS, TAKHX KAK COCAHHCHHUE O
M000My B3 BAPHAHTOB OCymecTsacHus 180-186, R”? pridpan u3 H, Ci¢ankuia, MHAHO, raJOT€HA U THIPOKCH.
[0203] Bapmant ocymecTtsicHua 197: B HEKOTOPBIX BaApHAHTAX OCYICCTBIICHHUA, TAKHX KaK COCIMHCHUC IO
BapuaHTy ocyecteiacHus 196, R7 soiopan u3 H, -CHs, -CH>CH;, -CH,CH,CHs, -CH,CH,CH,H3;, unaso, rajoreHa
H TUIPOKCH.

[0204] Bapwuant ocymiectsicHUs 198: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUS, TAKUX KAK COCIUHCHUE TI0
BApHAHTy ocylnecTBacHua 197, R7 Bribpan u3 H, -CH;, -CH,CH3, -CH,CH,CH;, -CH,CH,CH,H;, nmano, (ropa,
XJIOpa U THAPOKCH.

[0205] Bapuanr ocymectsicHu 199: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHHA, TAKHX KAK COCAHHCHHUE MO
BapHAHTY oCyiuecTBIcHUa 198, R ribpan u3 H, Beiopan u3 CH;, mano, ()Topa, XJI0pa H THIPOKCH.

[0206] Bapuant ocymectsieHus 200: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHHA, TAKHX KAK COCAHHEHHUE MO
BapuaHty ocyuecticHus 199, R7 soiopan us H, CHs, ¢ropa u ruapokcu.

[0207] Bapwuant ocymectsieHus 201; B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUS, TAKUX KAK COCIMHEHUE 110
BapuanTy ocymecTeneHus 200, R7 peiGpan u3 H, BHIOpaH U3 (TOpa H THAPOKCH.

[0208] Bapmuant ocymectsieHus 202: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUS, TAKUX KAK COCIMHEHUE 110
BapuanTy ocymecTenenus 201, R7 eiopan us H u ¢ropa.

[0209] Bapmuant ocymectsicHus 203: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUA, TAKUX KAK COCIHHCHUE 110

BapuaHty ocyuecticHus 202, R7 npencrasnsiet codoi H.

[0210] Taxke B JAHHOM JOKYMEHTE MPEACTABICH BAPHAHT OCYIICCTBICHUS 204: COCIMHEHUE IO BAPHAHTY

ocymecTBiIeHIA 90, XapakTepHu3yromeecs cTpyKTypHO#H Gopmyoii (VII),
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R7a
R4 R5d
—
N
\ Y2
1
R5a Y

WJIM €T0 COIlb, TIE:
W! BpiOpan 13 CR®) u N;
W2 Bribpan u3 C(R*®) u N;
Y Bri6pan u3 CH,, CH, NH u N;
Y H IPOMEKYTOUHBIC ATOMBI YITIEPOAA H a30Ta OOBEIHHEHB! C 00PA30 BAHHEM T€TEPOIUKIIOAKHIIA;
Y! soiGpan u3 C(R™) u N;
Y? Boi6pan u3 C(R*) u N;
Z soi0bpan u3 O, NH u N(CH3);
R!® u R!Y BMecTe ¢ MPOMEky TOUHBIME ATOMAMH YTJIEPOAA H a30Ta OOBETHHEHBI ¢ 0OPa30BAHHEM 5 -
YJIECHHOTO TE€TEPOLMKIOAIKAIA, KOTOPBI HEOOA3ATEILHO 3aMemeH OTHIM R*Y;

R? 1 R? He3aBuCHMO BIOpaHbI U3 H, THAPOKCH, IIHAHO, TAJIOTCHA H ATKKIA,

i R% 1 R? 06beauHEHB! ¢ 06PA30BAHUEM ANKHICHA HJIH TETEPOATKHICHA, OJHH U3 KOTOPBIX
HeoOa3aTeIbHO 3amemeH 1 wm 2 R,

R* BpiGpan u3 H, ranorena, MUaHo U THAPOKCH,

R, R*® R’ u R neszapucumo BrIOpans! i3 H, ranoresa, UaHO, aMHI0, AJIKHJIA, ATKOKCH, IIHAHOATKHIIA,
THAPOKCHATKAA, ATKOKCHATKAIA, IHKI0ANKIIA, ramoreHaakuia, P(O)(CHs),, SO,CHjs, apuna,
HEOOA3ATENBHO 3aMEIIEHHOTO OHHM HJIM HECKOJIBKHMH AJIKHJIAMH, H TETEPOAPUIIA, HEOOA3ATEILHO
3aMEIIEHHOTO ATKHIIOM;

R% R% RS Ry R® me3aBHCHMO BHIOPAHEI U3 H, ranoreHa, aakuia, MEKIOANKAIA, HAHO, ATKOKCH,

THIPOKCH, TaJJOTE€HAIKAIIA, THIPOKCHAIKHIIA H TAJOTEHAIKOKCH, H

R gpiOpan w3 H, ankuia, MHaHo, TaJOreHa H THAPOKCH.

[0211] BapuanT ocymectsiacHus 205; B HEKOTOPBIX BAPHAHTAX OCYILECTBICHUS, TAKUX KAK COCIUHCHHE TIO
BAPHAHTY OCYIICCTBICHUA 204, TCTCPOIMKIIOATKIIL, 00Pa30BAHHBIN MOCPSACTBOM Y H MPOMCIKYTOTHBIX AaTOMOB
YITICPOJa M a30Ta, BRIOPAH U3 MAPA30THHA W THPPOTHINHA.

[0212] BapuanT ocymectsiacHus 206; B HEKOTOPBIX BAPHAHTAX OCYILECTBICHHUS, TAKUX KAK COCIUHCHHE TIO
T060MY M3 BAPHAHTOB OCymecTBIcHAT 204 1 205, R%, R® R>* u R> me3asucumo BEIOpans! w3 H, ranorena, muaso,
CONH,, Ci.sanxuna, Cisankokch, quaHoCisamkmna, TaapokcuCisamkmna, CisamkokcuCisankmma, Cs.
smukoankmia, ragoreHC samkuna, P(O)(CHs),, SO,CHs 1 OT 5- 10 7-4JICHHOTO TETCPOapIiia, HCOOA3aTCIFHO

3AMCIICHHOTO MCTHJIOM.
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[0213] Bapnanst ocymectsiaeHua 207: B HEKOTOPBIX BAPHAHTAX OCYILECTBICHHSA, TAKHX KAK COCTHHCHHE TI0
BAapHAHTY ocymecTacHH 206, R% R>® R>¢ u R nezasucumo BoiOpansl u3 H, ranorena, muano, CONH,, MeTua,
METOKCH U (METUT)UPA30IUIA.

[0214] Bapmuant ocymectsicHusA 208: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUA, TAKUX KAK COCIHMHCHUE 110
JTH00OMY M3 BAPHAHTOB OCYECTBICHUs 204—207, 0 MeHbIIe Mepe oauH u3 R* u R npencrasmser coboii H.
[0215] Bapuant ocymecteicHuA 209: B HEKOTOPBIX BAPHAHTAX OCY IIECTBICHHA, TAKHX KAK COCAHHCHHUE MO
BapuanTy ocymecTeiacHnst 208, R> u R npeacraesmmor coboii H.

[0216] Bapuant ocymecteicHHA 210: B HEKOTOPBIX BAPHAHTAX OCY IIECTBICHHA, TAKHX KAK COCAHHCHHUE MO
M000MY M3 BAPHAHTOB OCYIECTBICHAS 204—209, He Gonee uem oqun w3 Y! u Y2 npeacrasiset co6oii N,

[0217] Bapuanr ocymecTeicHHA 211: B HEKOTOPBIX BAPHAHTAX OCY IIECTBICHHA, TAKHX KAK COCAHHCHHUE MO
M0O0MY H3 BAPHAHTOB OCymecTBacHUA 204-210, Y! npenctapaset coboit C(R).

[0218] Bapuanrt ocymecTBicHHA 212: B HEKOTOPBIX BAPHAHTAX OCY IIECTBICHHA, TAKHX KAK COCTHHCHHUE MO
moOOMy M3 BAPHAHTOB oCyinecTBieHus 204-211, Y? npeacrasnser co6oit C(R).

[0219] Bapmuant ocymecTsicHuA 213: B HEKOTOPBIX BAPHAHTAX OCYLICCTBJICHHUS, TAKUX KaK COCIMHECHUE IO
M000My H3 BAPHAHTOB OCYIECTBICHU 204-212, R R R R% i R% Hesasucumo BeOpans! u3 H, ranorena,
METHJIA, OUKIONPOINIA, IIMAHO, MECTOKCH, THAPOKCH, TAJIOTCHMETIIIA, THAPOKCHMETHIIA U TAJIOTCHMETOKCH.
[0220] Bapmuant ocymecTsicHuA 214: B HEKOTOPBIX BAPHAHTAX OCYICCTBIICHHUSA, TAKUX KaK COCIMHCHUE IO
BapHaHTy ocymecTsacHua 213, R% R® R R% u R neszaBucumo BeIOpanbI w3 H, ranorena, MeTuna,
LUKJIOMPOIIHIIA, IHAHO H THAPOKCHMETHIIA.

[0221] Bapmant ocymecTsicHuA 215: B HEKOTOPHIX BapHAHTAX OCYICCTBIICHHUA, TAKHX KaK COCIMHCHUE IO
BAPHAHTY OCyIeCTBIcHUs 214, R% R%® RS R% g R® ne3asucumo BoIOpaHsl w3 H, (ropa u MeTHIIA.

[0222] Bapmuant ocymiectsicHUs 216; B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHHS, TAKUX KAK COCIMHCHUE TI0
MOGOMy H3 BAPHAHTOB OCYIECTBICHUA 204215, o MeHbIIei Mepe oaun u3 R%, R% u R® npencrapnser cotoii H.
[0223] Bapuanr ocymectsicHu 217: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHIA, TAKHX KAK COCAHHCHHUE MO
BAapHAHTY OCYIIECTBICHUA 216, IO MeHbIIEH Mepe aBa u3 R%, R u R® npeacrasmmor coboit H.

[0224] Bapuanr ocymecTsicHuA 218: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHIA, TAKHX KAK COCAHHCHHUE MO
BapHaHTy ocymectsacHusa 217, R%, R u R% npeacrasmsrot coboit H.

[0225] Bapuanr ocymecTsicHuA 219: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHHA, TAKHX KAK COCAHHCHHUE MO
T00OMY M3 BAPHAHTOB OCYLIECTBICHUs 204218, He Gonee yem oxud u3 W' u W2 mpeacrasnser co6oi N.

[0226] Bapuanr ocymectsicHus 220: B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHHA, TAKHX KAK COCAHHCHHUE MO
M060MY M3 BAPHAHTOB OCymEecTBICHUT 204-219, W' npeactasnger coboit C(R®).

[0227] Bapwuant ocymiectBicHuUs 221; B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUS, TAKUX KAK COCIMHEHUE 110
BapuanTy ocymecTeuenus 220, W! seiopan u3 CH u CF.

[0228] Bapwuant ocyniecTBicHuUs 222; B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUS, TAKUX KAK COCIMHCHUE 110
TOGOMY M3 BAPHAHTOB OCymecTBIcHUs 204-221, W2 npeacrasnser coboit C(R®).

[0229] Bapwuast ocymiectBicHuUs 223: B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUS, TAKUX KAK COCIHHCHUE 110

BApHAHTy OCyecTIcHus 222, W? Briopan u3 CH u CF.

[0230] Bapuant ocymecTBicHHS 224 B HCKOTOPBIX BAPHAHTAX OCYICCTBIICHHS COCTUHCHAC BRIOPAHO 3.
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OH

HX COJICH.

[0231] Taxke mpeyCMOTPEHBI BAPUAHTBI OCYLICCTBIICHUS, TAC JIF00O0H BAPHAHT OCYILECTBICHHUS,
MPCACTABIICHHBIHA BBIIIC, MOXKCT OBITH OOBCIHHCH C JTEFOOBIM OTHHM WITH HCCKOJIBKHMH W3 TAKHX BAPHAHTOB
OCYIICCTBIICHHA, TIPH YCIOBHH, YTO KOMOWHAIUSA HE ABJIACTCSA B3AHMOMCKITIOYAFOIICH.

[0232] Kax mpumeHseTcs B JaHHOM TOKYMEHTE, 1BA BAPUAHTA OCYILECTBICHUS SABJBIFOTCS
"B3aHMONCKTFOUAIOIMMA"', KOTAa OJWH OMPCACICH KaK ABIAIOIIAICA OTIHYHBIM OT Apyroro. Hampumep, BapuaHT
OCYIICCTBIICHHA, B KOTOPOM JBC TPYIITBI 0OBCIHHCHBI ¢ 00PA30BaHICM IIUKJIOATKAIA, ABIACTCS
B3aHMOUCKITFOUAIOIIM C BAPHAHTOM OCYIICCTBIICHHSA, B KOTOPOM OJHA TPYIIA MPSACTABIACT COOOM 3THII, a ApyTas
TPyIIa MPeACTaBIsIeT coO0i BOTOPO . AHATOTHYHO, BAPHAHT OCYIICCTBIICHHS, B KOTOPOM OJ(HA IPyIIa
npencTasisieT codoit CH,, sBiseTCs B3aNMONCKITFOYAOIIIM C BAPHAHTOM OCYIIECTBIICHHS, B KOTOPOM Ta e TPymIa
nmpeacTaBIaeT codboit NH.

[0233] Tarke TpeAyCMOTPCHO COCTHHCHNUE, BEIOPAHHOC W3 MPHUMCPOB, PACKPBITHIX B JAHHOM JOKYMCHTC.
[0234] Taxske mpeaycMOTPEHBI CIOCOOB! HHTHOMPOBAHUS IO MEHbIIEH Mepe omHOH (pyHkumn RIPK1,
BKJTIOUAIOIIUE CTaAuIO puBeacHUA B KOHTAkT RIPK1 ¢ coenuHeHHEM, OMTUCAHHBIM B JAHHOM JOKYMEHTE. MOKHO
KOHTPOIMPOBAThH (DCHOTHIT KICTKH, Mpom(peparmro KieTku, aktiBHOCTh RIPK 1, m3McHCHHE OHOXUMITICCKOTO
BBIX0J4, mosyyacMoro ¢ nomompko aktTuBHOM RIPK 1, skcnpeccuro RIPK1 unu cesassiBanue RIPK1 ¢ ecrecTBeHHBIM
TIAPTHEPOM IO CBA3BIBAHUIO. TaKkue cocOOBI MOTYT IPEACTABIATH COO0H CIIOCOOHI JIeHECHHUS 3a00ICBAHN,

OHOJIOTHYCCKIC AHAJIU3BI, KJICTOYHEIC AaHATIM3EI, OHOXUMHUYCCKHC AHATH3bI HJIH T. 11
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[0235] Tarke B JaHHOM JOKYMCHTE MPSAYCMOTPCHBI CIOCOOBI JICUCHHSA 3a00ICBaHN, OTIOCPSAOBAHHOTO
RIPK1, mpeaycMaTpHuBaromue BBEACHUE TEPANICBTHICCKH 3(D(PEKTHBHOTO KOIHYECTBA COCIUHCHHS, PACKPBITOTO B
JAHHOM JOKYMEHTE, HJIH €T0 COJH MALMCHTY, HYKAAFOIIEMYCA B 3TOM.

[0236] B onpeaencHHBIX BAPHAHTAX OCYIMICCTBIICHHUA 3a00JICBAHAC BRIOPAHO W3 HCHPOACTCHEPATHBHBIX
320071¢BaHIH, BOCTIATUTCIBHBIX 3a00ICBaHUI U PaKa.

[0237] B omnpenencHHBIX BAPHAHTAX OCYIICCTBIICHHUA 3a00JICBAHAC MMPESACTABIACT c000ii pak. B
ONPEACICHHBIX BAPHAHTAX OCYILICCTBICHHA PAK Je4aT NOCPEACTBOM CTHMY LMK COOTBETCTBYIOMIETO HMMYHHOTO
OTBETA B OTHOIICHUH OIYXOJH. B ONpeaeneHHBIX BAPHAHTAX OCYINECTBICHH COOTBETCTBYIOIHUEI HMMYHHBIH OTBET
B OTHOILICHHH OMYXOJIH NPEAyCMATPUBACT OJHO HIIH HECKOIBKO U3 CIACAYIOIIECTO HIH MPHBOJHUT K:

- VBCJIHMUCHUIO KOJTHICCTBA MIIM AKTHBHOCTH IUTOTOKCHYECKUX T-IMM(OIUTOB H/HIH €CTECTBECHHBIX
KJICTOK-KIUJIICPOB MM CTCIICHH HH(UIBTPALHH HMH OITy XOJIH;

- VBCJIMUCHUIO KOJTHYECTBA WM aKTHBHOCTH M1-Makpo(haroB B MHKPOOKPY>KCHHH OITy XOJIH H/HITH
CHIDKCHUIO KOJIMYECCTBA MITH AKTHBHOCTH M2-Makpo(aros B MUKPOOKPYKCHUH OITY XOJIH;

- CHIDKCHHIO KOJIMUYECCTBA MITH AKTHBHOCTH PETYJITOPHBIX T-KICTOK; U

- CHIDKCHHIO KOJIMYECTBA HJIA AKTHBHOCTH CYIPECCOPHBIX KIETOK MHETIOUIHOTO MPOHCXOKICHHA.
[0238] Taroke B JaHHOM JOKYMEHTE IPEIYCMOTPECHO COCIUHCHUE, PACKPHITOC B JAHHOM AOKYMEHTE, I
NMPUMECHEHHUS B KAYECTBE JICKAPCTBCHHOTO Mpenapara.

[0239] Taroke B JTaHHOM JOKYMEHTE IPEIYyCMOTPEHO COCIHHCHUE, PACKPHITOE B JAHHOM JOKYMEHTE, I
MPUMCHCHUSA B KAYECTBE JCKAPCTBEHHOTO NPEnapara, NpeaHA3HAYCHHOTO JUIA JICUCHHUS 3a00I¢BaHMA,
onocpenosanaoro RIPK1.

[0240] Taroke TpeayCMOTPEHO MPUMEHEHHE COCTUHCHHSA, PACKPBITOTO B JAHHOM JOKYMCHTE, B KAUECTBE
JICKAPCTBEHHOTO Mpenaparta.

[0241] Taxke mpeIyCMOTPEHO MPUMEHEHHE COCTMHEHUS, PACKPBITOTO B TAHHOM JTOKYMCHTE, B KAUECTBE
JICKAPCTBCHHOTO MpEHapaTa, MpeaIHA3HAYCHHOTO UL JICUCHHUSA 3a00IcBaHm, onocpeaosanaoro RIPK1.

[0242] Taxke mpeIyCMOTPEHO COCAUHEHUE, PACKPHITOE B JAHHOM JOKYMCHTE, /IS IPUMCHEHUS B
H3TOTOBICHUY JICKAPCTBCHHOTO MPETapaTa, MPEeIHA3HAUYCHHOTO IS JICUCHUS 3a00/ICBAHU, OTIOCPEIOBAHHOTO
RIPK1.

[0243] Taxke mpeIyCMOTPEHO MPUMEHEHHE COCTMHEHUS, PACKPBITOTO B JAHHOM JOKYMCHTE, I JICUCHUS
3a00;1¢BaHms, onocpeaoBaHHoro RIPK 1.

[0244] Taxoke B JTaHHOM JOKYMEHTE NPEayCcMOTPeH criocod nHrndouposanus RIPK 1, Brirouaromuii
npuseAcHue B KOHTAKT RIPK1 ¢ coenuHeHHEM, PACKPHITHIM B JAHHOM JOKYMEHTE, HIIH €TI0 COJBIO.

[0245] Tarke B JAHHOM JOKYMCHTE MPEIAYCMOTPCH CIIOCO0 TOCTIRCHUA 3(P(PeKTa y MANHCHTA, BKITFOYAOTITHI
BBC/ICHHE TEPANCBTHYCCKH 3(P(PESKTHBHOTO KOJIMUECTBA COCTMHCHHUS, PACKPBITOTO B TAHHOM JOKYMEHTE, HITH €TI0
COJIM MAUEHTY, T1e (KT BHIOPAH M3 YCUICHUS KOTHUTHBHBIX (DY HKIIHI.

[0246] Tarke mpeAyCMOTPEH CTIOCO0 MOIYJIHH Y CYOBeKTa (DyHKIHH, onmocpeaosaHHoit RIPK1,
BKITFOUAOIHH BBEJCHAC TCPATICBTHYCCKH 3(P(PEKTHBHOTO KOTHMIECCTBA COCANHCHUS, PACKPHITOTO B JAHHOM
JOKYMECHTE.

[0247] Taxcke mpexycMoTpeHa (papMaEBTHUIECCKAS KOMITO3ZUIAS, COACPKAINA COCANHCHUE, PACKPHITOE B
JAHHOM JIOKYMEHTE, BMECTE C (PapMallCBTHUCCKH NMPHEMIICMBIM HOCHTEIICM.

[02438] B onpenencHABIX BAPUAHTAX OCYIICCTBICHHUA (PAPMANICBTHUCCKAS KOMTIO3HIIASA COCTABIICHA IS

HCPOPATBHOTO BBCACHHSL.
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[0249] B onpeaencHHBIX BAPHAHTAX OCYIICCTBICHHUA (DAPMANCBTHYUCCKAS KOMIIO3HIIUA IS TICPO PATHHOTO

TIPUMEHEHU BHIOPAaHA U3 TaOICTKH M KATICYIBI.

OmnpenencHud
[0250] Hcnonb3yeMble B JAaHHOM JOKYMEHTE TEPMHUHBI, YKA3AHHBIC HIDKS, HMCIOT YKA3AHHBIC 3HAYUCHUA.
[0251] IIpu packpsITHH THATIA30HOB 3HAYCHHUN W MPUMEHEHUH 0003HAYEHHA "ni-no" wim "oT 1y ... 0 ", T1e

N U Iy OPEACTABIIIOT COOO0I UMCIIa, ECJI HE YKA3aHO HHOE, JAHHOE 0003HAUCHHCE IPEIHA3HAUCHO I BKIFOUCHH
CaMuUX YHCET M IHATA30HA MEXTy HUMH. JJaHHBIH THANa30H MOXKET COCTOATH U3 LEIBIX YHCE HIIH HETPEPHIBHOTO
pAna 3HAUCHUI W BKIFOYATh KOHCYHBIC 3HAUCHUA. B KauecTBe mpuMepa auamas3oH "ot 2 10 6 aToMoB yriepoaa”
MpETHA3HAYEH U BKIIOUCHUS JABY X, TPEX, YETHIPEX, IATH U MIECTH aTOMOB YIJIEPOJa, MOCKOJIBKY aTOMBI YIJIepoJa
CYIICCTBYIOT B BUAC LEJIBIX CAUHHL,. J[11 CpaBHCHHA, B KAUECCTBE MPHMEPa, Auana3oH "ot 1 10 3 MxM
(MHKPOMOJLIPHBIH)", KOTOPBIH NMpeaHa3HAYCH MU BKIIOUeHUA 1 MKM, 3 MKM H BCeX 3HAUCHUH MKy HUMH C
MOOBIM KOJIMUECTBOM 3HaYaImuX mudp (Hampumep, 1,255 mxM, 2,1 MxM, 2,9999 MkM u T. 1.).

[0252] TepmuH "mpUOIH3HTEIBHO", HCTIOTB3YEMBIH B JAHHOM JOKYMCHTE, MPSIHAZHAYUCH 1A
KOJIMYECTBECHHOTO ONPEICICHIS YHCICHHBIX 3HAYCHHUH, KOTOPBIC OH MOAH(PHIMpPYET, 0003HaAYAsd TAKOS 3HAYCHHE
KaK IEPEMECHHYIO B Ipeaenax omuoOku. Eciu He yka3aHbl KOHKPETHBIC MPEACTIBI OIMHOKH, TAKHE KAK CTAHAAPTHOS
OTKJIOHCHHUE OT CPEeIHET0 3HAYCHY, MPUBEACHHbIC HA rpa(uke WM B TAOTHIE JAHHBIX, TO CICAYCT HOHUMATh, UTO
TEPMUH "IPUOTM3HTEIBHO" 0003HAYACT NHANa30H, KOTOPBIi ObI OXBATHIBAT YKA3aHHOE 3HAYCHHUE U THANA30H,
KOTOPBIH OB OBl BKIFOUCH ITPH OKPYIJICHHH OO0 JAHHOH IU(PHL, yUUTHIBAA 3HAYAIIUE IH(PPBL

[0253] TepmuH "anun", HCTIOIB3YEMBIH B JAHHOM JOKYMEHTE OTACIbHO WM B KOMOHHALIUH, OTHOCHUTCS K
KapOOHITY, MPUCOCAWNHCHHOMY K aJKCHUITY, AJIKAITY, APHIY, HHKJIOATKHIY, TCTCPOAPHIY, TETCPOLHKITY HITH
MoO0OMy ApyroMy (PparMeHTy, B KOTOPOM aTOM, NPHUCOCIMHCHHBIH K KAPOOHMUITY, PEACTABIACT COOOH YTICpO.
"AnermapHas" rpynna otHocutes k rpynme —C(O)CHs. " AnkunkapOoHuIbHAS" WK "aTKAHOWTBHAS" TPyIIa
OTHOCHTCS K aNKHJIbHON IPyTIe, IPHCOCTUHCHHOH K HCXOJHOMY MOJICKY JLIPHOMY (DparMeHTy MOCPEICTBOM
KapOOHHIBHOW TPy bl [IpHMEPBI TAKHX TPy BKIFOYAKOT METHIIKAPOOHMT H 3THIKAPOOHH. [IpHMEphI atmIbHBIX
TPYII BKIFOYAKOT (DOPMUII, AJIKAHOMIT ¥ aPOHIL.

[0254] TepmuH "amkeHIT", HCTIOIB3YEMBIH B TAHHOM JOKYMCHTE OTACIBHO HJIH B KOMOHHAIIHH, OTHOCUTCS K
VIJICBOJOPOAHOMY PAIUKAIY C MPSAMO NETBIO HITH PA3BETBICHHON IICTTBI0, HMCIOIEMY OJHY HJIH HECKOJIBKO
JBOMHBIX CBA3CH U coaepxameMy oT 2 10 20 aTOMOB yriepoa. B onpeaeieHHBIX BAPHAHTAX OCYIICCTBICHHUS
YKa3aHHBIHA ATKCHUT Oy ACT COACPIKATH OT 2 10 6 aTOMOB yriepoaa. TepMuH "alKCHIICH" OTHOCHTCS K CHCTEMC
YITICPOI-YIJICPOTHOH ABOHHOMN CBA3H, MPUCOCTMHCHHOW B IBYX HIIH 00JICE MOJIOKCHHUAX, TAKOH KaK STCHIJICH [(-
CH=CH-),(-C::C-)]. [TpuMepsI moaX0IAIMUX ATKCHATBHBIX PAJUKAIOB BKIFOUAIOT 3TCHHUIL, MPONICHHIL, 2-
MerwmponeHA, 1,4-0ytagucrnn u T. . ECii He yKa3aHO WHOE, TCPMUH "aTKCHUT" MOKCT BKITFOYATH

" QJIKCHUIICHOBBIC" TPYIIIIBL.

[0255] TepmuH "amTkokcH", HCIOIB3YCMBIH B JAHHOM JOKYMCHTC OTJC/TFHO WIH B KOMOWHALIWH, 03HAYACT
anKmT(QUPHBII pagukai, TAC TCPMEH "K' ABIACTCSA TAKHM, KaK OMPSACIICHO HIDKS. [IpHMEPHI TOIXOJAIIHX
ANKIT(QUPHBIX PATUKATOB BKIFOYAFOT MCTOKCH, 3TOKCH, H-IPOTIOKCH, H30MPOTIOKCH, H-OYTOKCH, 300y TOKCH,
BTOP-OYTOKCH, TPET-OyTOKCH H T. II.

[0256] TepmuH "ankun", HCIOTB3YEMBIH B JAHHOM JOKYMEHTE OTACIBHO MM B KOMOWHAIIMH, OTHOCHTCS K
ANKIILHOMY PAaJUKady ¢ IPAMOH IETBIO HIH Pa3BETBICHHON NENBIO, cCoAcpkameMy oT 1 1o 20 aToMOB yriepoaa.
B onpenencHHBIX BAPHAHTAX OCYIICCTBIICHHUA YKA3aHHBIH anKu OyaeT coaepkaTs ot 1 1o 10 atomoB yriepoaa. B

JIOTIOTHUTCBHBIX BAPHAHTAX OCYIICCTBJICHUSA YKA3aHHBIN aJIKIT OYACT COACpKaTh OT 1 10 8 aToMOB yIiiepoa.
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AJTKUITBHBIC TPYIIIBI HEOOS3aTENFHO 3aMEINCHBI, KaK ONPEICICHO B JAHHOM JOKYMEHTE. [IpHMephI anKuIbHBIX
PagMKAIoOB BKIIFOYAIOT METHII, 3THJI, H-TIPOIHJI, H30MPOTIAII, H-OY THJI, H300YTHII, BTOP-OYTHII, TPET-OYTHII, ICHTHIL,
H30aMIJI, TEKCHJT, OKTHJ, HOHHJI U T. II.

[0257] TepmuH "ankuiaeH," HCTIOIB3YyEMBIH B JAHHOM JTOKYMEHTE OTJCIBHO HIIH B KOMOHHAIIHH, OTHOCHTCS K
HACBIIICHHOMY HJIH HCHACHIICHHOMY YIJIEBOAOPOIY C MPAMOH LENbBI0, MPHCOCIUHCHHOMY B IBYX ITOJIOXKCHUSX,
Takomy kak metuicH (-CHo-), stuneH (-CH>CH,-) u mpommren (-CH.CH»CH»-). Takum o6pazom, "amxumcH"
COCTOHMT 3 eauHHUL, BeIOpaHHBIX U3 -CH,- u -CH=. MimmoctpaTusHbic ankuicHs! BKmo4yaoT -CH,-, -CH,CH,-, -
CH=CH-,

-CH,CH,CH;-, -CH,CH=CH- u -CH=CH-CH=CH-. AJKHJICHBI MOTYT XapaKTCpPH30BATHCA IO KOJIMUCCTBY aTOMOB
B IICTIH; TAKHM 00Pa30M, HILTFOCTPATHBHBIC AJIKUICHBI IMEIOT 1, 2, 2, 3, 3 u 4 aTOMa COOTBCTCTBCHHO.

[0258] TepMuH "anKuIaMHHO", HCHIOIB3YEMBIH B JAHHOM JOKYMEHTE OTACTBbHO HIIH B KOMOHHALINH,
OTHOCHTCS K aIKHIbHON IPyTIE, IPHCOCTUHECHHOH K HCXOMHOMY MOJICKY JLIPHOMY (DPparMeHTy MOCPEICTBOM
amuHOTpynmsl. [Toaxoadnye anKuIAMHHOTPY I MOTYT OBITh MOHO- HIIH JHAJKHIHPOBAHHBIMH, 00pa3ys TaKkue
rpynmsl, Kak, Hampumep, N-metumamusao, N-3tunamMuso, N,N-qumetunaMuHo, N, N-3THIMETHIAMHHO H T. II.
[0259] TepMmuH "ankuauaeH", HCNOTb3YEMbIH B JAHHOM JOKYMCHTE OT/ICJILHO HIH B KOMOMHAIMH, OTHOCHTCS
K QJIKCHUIIBHOM IPyMIe, B KOTOPOH OHH aTOM YTJIEPOJa YIICPOA-yIJICPOIHOM ABOMHOM CBA3H MPHHAMJICIKUT
(pparMeHTy, K KOTOPOMY IPHCOCAMHCHA AJIKCHIIIBHAS TPYIIIA.

[0260] TepMuH "aIKHITHO", HCTIOIB3YEMBIH B JAHHOM JOKYMEHTE OTACIBbHO WM B KOMOHHALIUH, OTHOCHTCS
K anxuaruodpuproMy (R—S—) pagukany, rae TEpMHH aJIKII ABJIACTCSA TAKHM, KaK ONIPEICJICHO BBIIIE, H IAe cepa
MO’KET OBITh OJHOKPATHO MM ABYKPATHO OKHCICHA. [IpHMepBI MOAXOAAIUX aTKHITHOI(DHPHBIX PaJIUKAJIOB
BKJIIOYAFOT METHJITHO, STHITHO, H-IPOIHJITHO, H30MPOIMITHO, H-OY THITHO, N300y TUITHO, BTOP-Oy THJITHO, TPET-
OYTHIITHO, MCTAHCY Tb(DOHII, STAHCY Ib(DHHII H T. TI.

[0261] TepmuH "amkuHAT", HCTIOIB3YEMBIH B JTAHHOM JOKYMCHTE OTACIHHO HIIH B KOMOHHAIIHH, OTHOCUTCS K
VTJICBOJOPOAHOMY PAIUKAIY C MPSAMO NETBIO HITH PA3BETBICHHON IICTTBI0, HMEIOIIEMY OHY HJIH HECKOJIBKO
TPOMHBIX CBA3CH U cozepskameMy ot 2 1o 20 atoMoB yriiepoJa. B onpeaeneHHbIX BApHAHTAX OCYIICCTBICHUS
YKA3aHHBIH ATKHHUII COACPKUT OT 2 10 6 aTOMOB yIiepoJa. B JONMOJHUTEIbHBIX BAPHAHTAX OCYILECTBICHHS
YKa3aHHBIA ATKAHUIT COACPKUT OT 2 10 4 aToMOB yriepoaa. TepMuH "aaKuHUICH" OTHOCHTCS K YIIICPOI-
VIJICPOIHOH TPOHHOMW CBSI3H, MPHCOCIMHCHHON B IBYX MOJOKCHUSX, Tako# Kak stuHmIeH (—C:::C—, —C=C-).
[Tpumeps! ATKHHATBHBIX PATHKATOB BKIFOYAOT STHHH, IPOIHHAI, THAPOKCHIPOTMHI, Oy THH-1-11, Oy THH-2-11,
TICHTHH- 1 -11, 3-MeTHIOYTHH- 1 -1IT, TeKCHH-2-1T U T. T. ECITi He yKa3aHO HHOE, TEPMUH "aJKHHII" MOYKET
BKITIOYATH "aJIKUHHUJICHOBBIC" TPYIIITBL

[0262] Tepmuns! "amumo" u "kapbaMon," UCTOB3YEMbIC B JAHHOM JOKYMCHTC OTACIBHO, OTHOCATCA K
AMHHOTPYIIIE, ONIMCAHHOW HIDKE, IIPUCOCAWMHCHHON K HCXOTHOMY MOJICKYJIIPHOMY (PparMeHTy mOCpeacTBOM
KapOOHHUJIBHOI Tpy eI, Win Hao60poT. Tepmunb! "amuao" u "kapbaMonIL," HCTIOIB3yEMBIC B JAHHOM JOKYMCHTC B
KoMOWHAIHH, OTHOCATCA K TFodoMy w3 -C(O)NH- u -NHC(O)-. Tepmun "C-amua0", HCOIB3YCMBIH B JAHHOM
JOKYMCHTC OTACITFHO WTH B KoMOmHAIMH, oTHOCHTCA K rpymme -C(O)N(RR') ¢ R u R, onpeaencHHBIME B TaHHOM
JOKYMCHTE, HJIH KaK OIPE/ICIICHO C IIOMOIIBI0 KOHKPETHO MPOHYMEPOBAHHBIX IPyI, 0003Ha4YeHHBIX "R". TepmuH
"N-amMum0", HCTIONTB3YEMBIi B JAHHOM JOKYMCHTC OTACTBHO WM B KoMOWHAIWH, OTHOCHTCA K rpymme RC(O)N(R')-
c R uR', onpenereHHBIMA B JAHHOM JOKYMEHTE, HJIH KaK ONPEICIICHO C TIOMOIIBI0 KOHKPETHO MPOHYMEPOBAHHBIX
rpym, o6o3HaueHHBIX "R". TepMuH "ammmaMuHO" , HCTIOIB3yEMBIH B TAHHOM JTOKYMEHTE OTICIBHO HIIH B
KOMOHMHAIIMY, OXBATHIBACT ALMJIBHYIO TPYIITY, MPHCOCIMHCHHYO K HCXOAHOMY (DparMeHTy MOCPEACTBOM

amuHOTPYIHL. [Tprvep rpymms! "ammmamMuaO" npeactassaeT coboii anetwnamuHo (CH3C(O)NH-).
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[0263] TepmuH "aMuHO", HCTIOJB3YCMBIH B TAHHOM JOKYMCHTC OTJC/TFHO WIH B KOMOWHALIHH, 03HAYACT -
NRR', rae R u R' He3aBucuMo BEIOpPAHBI W3 BOJOPOAA, ATTKWIIA, ALIANIA, TCTCPOATKIIIA, apPIia, MUKITOATKAIA,
TETEPOapuiIa H TETCPOIMKIOATKIIA, JFOOOH 13 KOTOPBIX MOXKET OBITh HeoOA3aTeIbHO 3aMereH. Kpowme Toro, R u
R' MoryT 00beauHATECS ¢ 00pa30BaHUEM I'€TEPONUKIOATKHIIA, OJWH U3 KOTOPBIX HEOOA3ATEIHHO 3aMEIICH.

[0264] TepmuH "apun", HCHOIB3YEMBIH B JAHHOM JOKYMECHTE OT/CIBHO HIH B KOMOWHALIMH, O3HAYACT
KapOOIHMIIIMIECKY 0 aPOMATHUECKY 0 CHCTEMY, COACPKAIIYIO OJJHO, ABA HIIH TPH KOJIbLA, TJC TaKHEe
TOJTHIHKITHYCCKUC KOJBIICBBIC CHCTEMBI KOHICHCHPOBAHBI BMECTS. TepMUH "apia" 0XBAaTHIBACT APOMATHICCKUC
TPYIIIbL, TaKue Kak (peHu, HaTHiI, aHTpauCHUT U (PEHAHTPIIL.

[0265] Tepmuns! "apunaakeHIT" WK "apaqkeHIT", HCIOIb3YEMbIC B JAHHOM JOKYMCHTC OTACIBHO IJIH B
KOMOHMHAIIMH, OTHOCATCS K apHIbHOM IPYIIIE, MPUCOCIUHEHHOH K HCXOHOMY MOJIEKYJIIPHOMY (DparMEHTY
MOCPEACTBOM AJTKCHIUIbHOM TPYIIIIBL.

[0266] Tepmuns! "apunaakokcu” Wi "apaakoKCH", HCTIOIB3YEMbIC B JAHHOM JOKYMCHTC OTACIHHO IJIH B
KOMOHMHAIIMY, OTHOCATCS K apHIbHOM IPYyIIE, NPUCOCIUHCHHOH K HCXOMHOMY MOJIEKYJLIPHOMY (DPAaTMECHTY
MOCPEACTBOM AJIKOKCHUTPYIIIIBL.

[0267] TepmuHs! "apuaankun” WK "apaikui”, HCHOIb3yeMble B JAHHOM JOKYMEHTE OTACIIBHO WIIH B
KOMOHWHAIMH, OTHOCATCS K apUIbHON I'PYIIE, MPHCOSIUHCHHON K HCXOJHOMY MOJICKYJIIPHOMY (PparMeHTy
MOCPEACTBOM AJTKHUIBHOM IPYIIIBL

[0268] TepmuHb! "apUIaTKUHET" WK "apadKUHII", HCIOIB3YEMBIC B JAHHOM JOKYMCHTE OTAC/IBHO HIIH B
KOMOHWHAIMH, OTHOCATCS K apUIbHOH IPyIIE, MPHCOSIUHCHHON K HCXOJHOMY MOJICKYJIIPHOMY (PparMeHTy
MOCPEACTBOM AJKHHIUIBHOM TPYIIIIBL.

[0269] TepMmuHs! "apHIankaHOWT", WIH "apalkaHOWI", WK "apoui”, HCIOIb3yEMbIE B JAHHOM JOKYMCHTE
OTACTHHO WM B KOMOMHAIIMH, OTHOCSTCS K ALMUTBHOMY PaJUKAITY, IOJYUYCHHOMY H3 apPHI3aMCINCHHON
ATKAHKAPOOHOBOH KHCIOTHI, TAKOH Kak OCH30 M1, HAPTOMWI, (PCHUIANCTH, 3~(DCHIIIPOTHOHI (THIPOLHMHHAMOW),
4-(peHUNIOY THPWI, (2-HAPTHIT)AUCTHIT, 4-XJTOPTHIPOIHMHHAMOWI | T. TI.

[0270] TepMuH apHUIOKCH, HCHIOIBb3YEMbIH B JAHHOM JOKYMEHTE OTACIbHO HIIH B KOMOWHALIHH, OTHOCHTCS K
apUIBHOH IpyIIe, MPHCOCAMHCHHON K HCXOXHOMY MOJICKYJISIPHOMY (DparMeHTy MOCPEACTBOM OKCH.

[0271] Tepmuns! "6¢H30" 1 "O0¢H3", HCTIOIB3YCMBIC B JAHHOM JOKYMCHTC OTACIBPHO WITH B KOMOWHAIUH,
OTHOCSTCS K AByxBaJicHTHOMY pamukany CsHs=, momyuerHOMY 13 6eH30ma. [IpnMeps! BKIFOUArOT OEH30THO(CH U
OeH3UMHAA30T.

[0272] TepmuH "kapbamar", HCTIONB3YEMBIH B JAHHOM JTOKYMEHTE OTACIBHO WIIH B KOMOHHAIIMH, OTHOCUTCS
K CoskHOMY 3(upy kapdamuHOBO#H KHCIOTH (-NHCOO-), KOTOPHIH MOKET OBITh MPUCOCTUHCH K HCXOTHOMY
MOJIEKYJBIPHOMY (hparMeHTy JHOO0 C a30THOTO KOHI, THOO C KHCIOTHOTO KOHIIA, H KOTOPBIH HEOOA3aTCIHHO
3aMCIICH, KaK ONPECICHO B TAHHOM JTOKYMCHTC.

[0273] Tepmun "O-kapOaMmT", HCTIOTBE3YEMBIH B JAHHOM JOKYMCHTC OTACIBHO HITH B KOMOWHAIIHH,
otHOocuTcA k rpynme -OC(O)NRR' ¢ R u R', onpeaencHHBIME B JAHHOM JOKYMCHTE.

[0274] Tepmun "N-kapOamMmr", HCTIOTBE3YEMBIH B JAHHOM JOKYMCHTC OTACIBHO HIH B KOMOWHAIIHH,
otHOcHTCA K rpynme ROC(O)NR'-, rae R u R' onpenencHsl B JTaHHOM JOKYMCHTC.

[0275] Hcnonp3yeMBbrii B JAHHOM TOKYMCHTC TCPMHAH "KapOOHUT" PH HCTIOIH30BAHAUH OTICITEHO
npeaycmarpusact ¢popmun [-C(O)H], a mpu HCoTp30BaHAH B KOMOWHAIIHMH PSACTABIACT coOol rpymmy -C(O)-.
[0276] Tepmuns! "kapOokcwn” wim "kKapOokcH", HCMOIB3YEMBIC B JAHHOM JOKYMEHTE, oTHOCATC K -C(O)OH
WITH COOTBCTCTBYIOIICMY "KapOOKCHIATHOMY" aHHOHY, TAKOMY KaK AHHOH B COCTABC COJTH KapOOHOBOI KHCIIOTHL

I'pymma "O-kapbokcu" otHOCHTCA K rpymme RC(0)O-, rae R ABasercs TakuM, Kak OMPEACICHO B TAHHOM
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mokxymeHte. ['pynma "C-kapooxcu” otHocuTes k rpymme -C(O)OR, rae R apmaeTcs TakuM, Kak OMPEICICHO B

JAaHHOM OOKYMCHTC.

[0277] TepmuH "1HaHO", HCIOIB3YSMBIH B TAHHOM JTOKYMCHTC OTJACITEHO WIH B KOMOWHALIHH, OTHOCHTCS K -
CN.
[0278] TepMuHbI "OUKTOATKAT" WU, B KAUCCTBE ATbTCPHATHBEL, "KAPOOIHUKIT", HCIIOIb3YCMBIC B JAHHOM

JIOKYMEHTE OT/JCIbHO HJIH B KOMOWHALMH, OTHOCATCS K HACHIINCHHOH HIIH YACTUYHO HACBHIIICHHOH
MOHOIMKJIMYECKOH, OMITHIIIMUECKOH HIIH TPHIHKINYCCKOH aJKIIBHON TPYIIIE, I¢ KaXKIbIH [IUKITHYCCKHH
(pparMeHT coACPKUT OT 3 10 12 aTOMOB YIJIepoaa B KOJIBIC H KOTOPAs MOKET HEOOA3aTCIHHO MPESACTABIATH COOO0M
OCH30-KOHACHCUPOBAHHYIO KOJBIIEBYIO CHCTEMY, KOTOPas HEOOA3aTEIbHO 3aMEIICHA, KaK ONPEICICHO B JAHHOM
JOKyMEHTC. B OompeaeneHHBIX BAPHAHTAX OCYIICCTBICHHUS YKA3aHHBIN IUKJIOATKIT OYACT COACPKATh OT 5 10 7
aToMOB yTIieposa. B onpeaeIeHHbIX BAPHAHTAX OCYIIECCTBICHHA YKa3aHHbIH IUKIOAIKUI OyICT COACPKATh
CIHMPOLMKIMICCKY IO KOJIBIEBYIO CHCTEMY. I IpuMepsI TAKHX HMUKIOATKIIBHBIX IPYIIT BIJIFOYAIOT UKIOTIPOIIHIL,
IUKJIOOYTHII, IUKJIOMCHTHII, IIUKJIOTEKCHII, NUKJIOTSIITIIL, TETParuaApOHAQ T, HHAAHIII, OKTaruaApoHadru, 2,3-
JUruapo-1/-uHAeHI, afaMaHTHI | T. 1. [ToxpasyMeBaeTcs, YTO TEPMHHBI " OHIHKIIMUCCKUN" U

"TPULMKINYCCKU", HCTIOb3yEMBIC B JAHHOM JOKYMCHTE, BKIFOUAIOT 00¢ KOHACHCHPOBAHHBIC KOJIBLCBBIC
CHCTEMBI, TAKHC KaK ACKATHAPOHA(TANTHH, OKTATUAPOHADTAIHH, a TAKIKE MOTHIHKIHYCCKHI (MHOTOLICHTPOBBIH)
HACBIIICHHBIH WM YaCTHYHO HCHACHIIICHHBIN THIL. B LemoM, mpuMepaMu MOCICIHETO THIIA H30Mepa SABIIIOTCS
ounukiio[1.1.1]nenran, kamdopa, agamManTaH U OUnUKiIo[3.2.1]okTaH.

[0279] TepMmuH "crokHbIH 3(DUp", HCTIOIB3yEMBbIH B JAHHOM JOKYMEHTE OTACIHHO HIIM B KOMOHHALMH,
OTHOCHTCS K KapOOKCHIIBHOH I'PYIIIE, COSTUHAIONMIEH ABa (hparMeHTa, CBA3aHHbIC IPH aTOMAX YIJIepoJa.

[0280] TepmuH "npocToit 3(pup", HCOMB3yEMBIH B JAHHOM JOKYMEHTE OTJACIBHO HIH B KOMOWHAIHMH,
OTHOCHTCS K OKCHTPYTITIC, COCTHHAIOIICH ABa (hparMeHTa, CBA3AHHBIC IIPH aTOMaX YIJICpoOa.

[0281] TepmuHbI "TaI0reHO" WK "TaJOrCH", HCTOIB3YEMbIC B JAHHOM JOKYMCHTC OTACIBHO HITH B
KOMOWHAIINH, OTHOCATCA K (PTOPY, XJI0py, OpOMY HIIH HOJY.

[0282] TepMuH "TaTOTCHANIKOKCH" , HCTIOJIB3YCMBIH B JAHHOM JOKYMCHTC OTACIBHO HJTH B KOMOHMHALIHH,
OTHOCHTCS K TaJIOTCHAIKWIIbHOH IpyIIe, MPUCOSAMHCHHON K HCXO/XHOMY MOJICKYJIPHOMY (PparMeHTy
MOCPEACTBOM aTOMa KHCIIOPOAa.

[0283] TepMuH "TaTOTCHANKI", HCTIOTB3YCMBIH B JAHHOM JOKYMCHTC OTJCIbHO HJTH B KOMOWHAIIHH,
OTHOCHTCS K aTKHJIBHOMY PaJHKaTy, HMCIOMIEMY 3HAUCHHUE, ONMPEACICHHOE BBIMIC, I7IC OJWH HJIH HECKOJIbKO aTOMOB
BOJIOPOJA 3aMEHCHBI TaJOTeHOM. KOHKPETHO 0XBATHIBAIOTCS MOHOTAJIOTCHAIKIIBHBIC, TUTAIOTCHAIKAIBHBIC H
TIOJTHTAJIOTCHAIKIIIBHEIC PaAHKaTsl. MOHOTAIOTCHAKIIIBHBIN PAJUKAT, B KAUCCTBE OJHOTO MMPHMEPA, MOYKET
coZepskaTh aroM Hoxa, Opoma, xyopa win (propa B pagukane. [IUraroreHOBbIC U MOJHIAIOTCHATKIIIBHBIC PATHKAITIBI
MOTYT COACPKaTh 1Ba HIH O0Jiee OITHAKOBBIX aTOMOB TAJIOTCHA HITH KOMOHHAIMIO PA3HBIX TATOTCHOBBIX
panukanos. [IpuMeps! raoreHATKIIIBHBIX PAAHKATIOB BKIFOUAIOT (PTOPMETHII, TU(PTOPMETHIL, TPHPTOPMETHIL,
XJIOPMETHI, TUXJIOPMETHIL, TPHXIOPMETHI, IEHTA(PTOPITHI, TenTaTOPIpONHII, TU(PTOPXIOPMETHIL,
IuxIoppropMeTi, TUPTOPITHA, TUPTOPTIPOIIIL, TUXIOPITAI H JUXTOPIPONAI. "I aTOTCHANKHICH" OTHOCHTCA K
TaJOTCHAJIKHIBHON TPYIIIE, TPHCOCANHEHHOH B ABYX HIIH O0Jee MOJI0KeHIAX. [IpuMephl BKIFOUAOT (PTOPMETHIICH
(-CFH-), nudropmermicH (-CF»-), xmopmeruncH (-CHCl-) u 1. 1.

[0284] TepmuH "TeTepoankui”, HCTOMB3YEMBIH B JAHHOM JOKYMCHTC OTACIBHO HITH B KOMOWHAIINH,
OTHOCHTCS K YCTOHUHBOH NPSIMOI WIIN PA3BETBICHHOM LETTH HIIH HX KOMOMHAIVSIM, TTOJTHOCTBIO HACBHIIICHHON HITH
cofeprkaeii ot 1 g0 3 cTeneHell HEHACHINICHHOCTH, COCTOAMICH M3 YKAa3aHHOTO YHCIA aTOMOB YIIEPOJa H OJHOTO,

JBYX WUIH TPEX TeTepoaToMoB, BeIOpanHbIX u3 N, O u S, 1 ipu 310oM atomsl N 1 S MOTYT OBITE HEOOS3aTEIEHO
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OKHUCIICHBI, B TeTepoaToM N MOKET OBITh HCOOA3ATCIIFHO KBATCPHI30BaH. [ eTepoaToM(b1) MOKET(MOTYT) OBITh
pasMemieH(bI) B TF000M BHYTPEHHEM IOJIOKCHAH I'€TEPOATIKIIBHON rpymmsl. [locae10BaTeIbHBIMH MOTYT OBITH HE
0omee ABYX reTepoaroMoB, kak Hanpumep, -CH,-NH-OCHs;.

[0285] TepmuH "TeTepoankiicH," HCMOIB3YCMBIA B JAHHOM JOKYMCHTC OTACIPHO HIH B KOMOHHALIWY,
OTHOCHTCS K aTKUJICHY, A1 KOTOPOTO BBIMOTHACTCS OJHO MM 00a U3 CIICAYIOIHX YCIOBHIA: () OJHA WA
Heckobko rpymm -CH,- 3amMemensr rpymmamu -NH- w/mmm (b) oxHa wim Heckoapko rpymm -CH= 3aMenieHsI
rpynmamu -N=, MmocTpaTusHble rerepoankmicHsl pmrodaroT -CH,NH-, -CH=NH-, -NHCH,CH>-,
-CH,NHCH;-, -NHCH=CH-, -NHCH,CH,CH;-, -CH=CH-N=CH u -CH=CH-CH=N-. Kak u aJKHJICHEI,
TCTCPOANKIICHBI MOTYT XapaKTCPHU30BATHCA IO KOJHMUCCTBY aTOMOB B IICIIH, TAKHM 00pPa30M, WILTFOCTPATHBHBIC
AIKUICHBI UMCIOT 2, 2, 3, 3, 3, 4, 4 u 4 aToMa COOTBETCTBCHHO.

[0286] TepmuH "rerepoapmi”, HCHOIB3YEMbIH B JAHHOM JOKYMCHTC OTACIBHO HIH B KOMOHWHAIINH,
OTHOCHTCA K 3-15-tJICHHOMY HEHACBIIICHHOMY T€TCPOMOHOLIUKINIECKOMY KOJIbLY HIH KOHACHCHPOBAHHON
MOHOUUKJIHYCCKOH, OMIMKIHYCCKON HIH TPHUUKINICCKONH KOJIBLEBON CHCTEME, B KOTOPOH IO MEHBIICH Mepe OHO
U3 KOHJICHCHPOBAHHBIX KOJICI ABJACTCSI aPOMATHUYCCKHM, KOTOPAas COACPIKUT IO MCHBIIICH MEpE OJHH aToM,
BeIOpanHbIi U3 N, O u S. B onpeaencHHbIX BApHAHTAX OCYIICCTBICHUS YKA3aHHBIH TeTepoapuI OyICT COACPKATh
oT 1 10 4 reTepoaTOMOB B KaYECTBE WICHOB KOJIbLA. B TOMOTHUTEIBHBIX BAPHAHTAX OCYICCTBICHUA YKAa3aHHBIH
reTepoapua OyIeT COACPIKaTh OT 1 10 2 TETEePOaTOMOB B KAUCCTBE WICHOB KOJIbLA. B OMpeAeICHHBIX BAPHAHTAX
OCYIICCTBJICHUS YKA3aHHBIN reTepoapui OyIeT COAepKaTh OT 5 10 7 aToMOB. TepMUH TakKe OXBATHIBACT
KOH/ICHCUPOBAHHBIC NOJUIUKIMYCCKUE IPYIIIIBL, TAC IETEPOIUKITHYCCKIE KOJIbLA KOHACHCUPOBAHBI C APUIbHBIMH
KOJBLIAMH, IJIC TCTEPOAPHIBHBIC KOJIbIA KOHACHCUPOBAHBI C IPYTHMU IeTEPOAPHIBHBIMH KOJIbLAMHU, I1E
TeTEPOAPUIBbHBIC KOTbLA KOHACHCHPOBAHBI C TETCPOLHKIOATKHIBHBIMY KOJIBIIAMH WJIH TAE TETEPOAPHUIbHBIC
KOJIbI[a KOHACHCHPOBAHbI C IIUKJIOAIKAIEHBIME KOJbIAMH. [IpHMEpPBI TeTepOAPHITBHBIX TPY I BKIIOYAIOT
TMUPPOITHI, TAPPOTHHUI, UMHIA0TAN, THPA30JI, THPHITHA, THAPUMIIHHIL, THPA3HHI, THPHIASHHE,
TPHAZ0JIHI, MUPAHIT, (PYPHII, THCHHI, OKCA30.IHI, H30KCA30JIIII, OKCATHA30TA, THA30IH, THATHAZ0IHII,
H30THA30JIHI, HHIOJIAN, H30WHIOHI, HHIOTH3HHII, OCH3MMHIA30 I, XHHOTHI, W30 XHHOIII, XHHOKCATHHHIT,
XHHA30THHA, HHAA30IM, OCH30 TPHA3Z0IHI, OCH30HOKCOIII, OCH30MUPAHIIL, OCH30KCA30II, OCH30KCATHAZOIHII,
OCH30THA30MILL, OCH30THAIHAR0IAN, OCH30(YPII, OCH30THCHIIT, XPOMOHIJI, KYMAPHHIIT, OCH30THPAHHT,
TCTPATHIPOXHHOJHHU, TCTPA30JOMAPHAASHHIT, TCTPATHAPOH30XHHOTHHIT, THCHOTTHPHIUHI, (DYPOTHPHIHHILT,
TMUPPOTIOMUPHIANHAT | T. T. NTFOCTPATHBHBIC TPUIUKTHICCKAC TCTCPOIMKITHICCKAC TPYIITBI BKITFOUAFOT
Kap6a301m1, OCH3UA0 T, (PCHAHTPOMHIT, HOCH30 (DY PaHIIT, AKPUAHHIT, ()CHAHTPUIWHIT, KCAHTCHUI U T. TI.
[0287] Kaxxaprnii 13 TCPMUHOB "TCTCPOIUKIOATKAI" H, B3AHMO3AMCHACMO, "TCTCPOIMKIT", HCTIOIE3YCMBIX B
JAHHOM TOKYMCHTC OTJCITFHO HITH B KOMOWHAIIMH, OTHOCHTCS K HACBIMICHHOM, YACTHYHO HCHACBHIICHHON WITH
TOJTHOCTBHEO HCHACHITIICHHOH (HO HCAPOMATHUCCKOI) MOHOIMKIIYCCKOW, OHITHKITHICCKOH HTH TPHIHKIHYCCKON
TETEPOLMKINUYCCKON IPYIIE, COACPKALICH MO MEHBIIEH MEpE OIMH TETEPOATOM B KAUECTBE WICHA KOJIbLA, PU
3TOM KayKIBIH YKA3AHHBIA TCTCPOATOM MOKET OBITH HC3aBHCHMO BBIOPAH W3 a30Ta, KACIOPOaa U Ceprl. B
OTPCACICHHBIX BAPHAHTAX OCYIICCTBICHHA YKA3aHHBIH TCTCPO LMKIOAKIT OYACT COACPKATh CITHPONUKITHICCKYIO
KOJBLCBYHO CHCTCMY. B OTpeICICHHBIX BAPHAHTAX OCYIICCTBICHNUA YKA3AHHBIH TCTCPOUKIOATKAT Oy ACT
comepskarth 0T 1 10 4 TeTCPOAaTOMOB B KAUCCTBE WICHOB KOTIA. B TOMOHUTEIBHBIX BAPHAHTAX OCYIICCTBICHAA
YKA3aHHBIA TCTCPOLMKIOATKAT OYICT COACPKATh OT 1 10 2 TeTEpOaTOMOB B KAYCCTBE WICHOB KOJbIA. B
OTPCACICHHBIX BAPHAHTAX OCYIICCTBICHHS YKA3aHHBIH TCTCPO MUKIOAIKII OYACT COACPKATH OT 3 A0 8 WICHOB
KOJbLIA B KAKIOM KOJIBIC. B JONOMHHUTE TEHBIX BAPHAHTAX OCYIICCTBIICHUA YKA3AHHBIH TCTCPOIUKIOATKAT Oy ACT

COACPKaTh OT 3 A0 7 YICHOB KOJIbLIA B KAKAOM KOJbLE. B ele JOMOTHUTEIbHBIX BAPHAHTAX OCYILICCTBICHHUS
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YKa3aHHBIHA TCTCPOUHKIIOATKIT OyICT COACPKATH OT 5 10 6 WICHOB KOJIBIA B KAKI0M KobIe. [loapazymeBactes,
YTO "TCTCPOIMKIIOATKIN" U "TCTCPOUUKI" BKITFOYAIOT CYIB(OHBI, CYIb(POKCHIBI, N-OKCHABI WICHOB KOJIbLIA,
MPSACTABIIAOIIAX COO0H TPSTHYHBII aTOM a30Ta, H KAPOOLHKIIMUCCKAC KOHICHCHPOBAHHBIC H
OCH30KOHICHCHPOBAHHBIC KOJBIICBBIC CHCTEMBI, KPOME TOTO, 004 TCPMHIHA TAK/KE BKITFOUAIOT CHCTCMBI, TIC
TCTCPOLMKIHICCKOC KOTbIIO KOHACHCHPOBAHO C APUJIBHON TPYTIIOH, OMPEACICHHOM B JAHHOM JOKYMCHTC, HITH C
JOMOTHHTEIBHON TeTCPONUKINICCKON IPyIHoi. [IpHMEpPBI reTEPONUKIHICCKUX IPYI BKIFOYAOT A3HPHINHI,
azeTuauHAI, 1,3-0CH30IMOKCOTIII, AUTHAPONZOHHAO T, UTHAPOU3OXHHOIMHA, JUTHAPOIHHHO THHHIL,
IUTrHAPOOCH30 IMOKCHHIT, TuruaApo| 1,3 Jokcazono[4,5-b | mupuauHmI, OCH30THAZ0I, TUTHAPOWHIOIHIL,
muruaponupuauauy, 1,3-muokcanmn, 1,4-muoxcanmn, 1,3-IHOKCOIAHIT, W30 MHIOIMHIT, MOP(OTIMHII,
TMUNCPA3HHII, TUPPOTHINHIII, TCTPATHAPOMTHPHINHII, TUIICPUINHIL, THOMOP()OIMHIT U T. II.
IeTepommiIHyeCKue TPYIIBI HCOOA3aTCIBHO 3aMEIICHBI, €CJTH 3TO KOHKPETHO HE 3aMpPEIICHO.

[0288] TepmuH "ruapa3suHUI", UCTIOIB3YCMBbIH B JAHHOM JOKYMCHTE OTACTHHO HIH B KOMOHWHAIINH,

OTHOCHUTCS K ABYM aMHUHOIPyIIiaM, COCAUHCHHBIM MMOCPEACTBOM O}.'[Pl]-lapHOﬁ CBA3H, T. C. -N-N-.

[0289] TepMuH "TUAPOKCH", HCTIOIB3YEMBIH B JAHHOM JOKYMCHTE OTJACIBHO MM B KOMOHHAIUH, OTHOCHTCA
k -OH.
[0290] TepMuH "THAPOKCHATIKII", HCIOJIB3YEMbIH B JAHHOM JOKYMCHTE OTJC/IbHO HIH B KOMOWHAINH,

OTHOCHTCSI K THAPOKCUTPYIINC, IPUCOCANHCHHOM K HCXOIHOMY MOJICKY JIIPHOMY (DParMEHTY IOCPEACTBOM

AITKUIbHON IPYIIIIBL.

[0291] TepMmuH "UMHUHO", HCIOJIB3YEMBIH B JAHHOM JOKYMEHTE OTJCIBHO HIH B KOMOHHAIMHU, OTHOCUTCS K
=N-.
[0292] TepMuH "UMHHOTHAPOKCH", HCTIOJIB3YCMBIi B JAHHOM JOKYMCHTE OTACIBHO WJIH B KOMOHHAIIWH,

otHocuTcAa K =N(OH) u =N-O-.
[0293] BripakeHuC "B OCHOBHOH LEIH" OTHOCHTCA K HAHOOJICE JTHHHON HCMPCPBIBHOM HITH CMCKHOH LICTTH
aTOMOB YTJICPOJa, HAUHHAKOIICHCS B TOUKE MPUCOCIUHCHHA TPYIITBI K COCTHHCHUAM JTF000 U3 (hopMy,

PACKPBITHIX B JAHHOM JTOKYMEHTE.

[0294] Tepmun "u3omuanaro” otHocHTCA K rpymme -NCO.
[0295] TepmuH "u30THONHAHATO" OTHOCHTCSA K Tpymme -NCS.
[0296] BripakeHue "IHHCHHAS OEh AaTOMOB" 03HAYACT HAWOOJICC JTHHHYEO MPAMYIO ICTIh ATOMOB,

HE3aBHCHMO BBIOPAHHBIX U3 YITICPOAA, a30Ta, KHCIOPOAA U CEPhL

[0297] TepmuH "Hu3OmMH", HCHOTB3YEMBIH B JAHHOM JOKYMEHTE OTACTHHO MM B KOMOHHALNH, TIC
KOHKPCTHO HE OTPSICICHO HHOC, 03HAYACT COACPKANIHi OT 1 10 6 aTOMOB yIiepoAa BKIFOUHTSIHHO (T. €. Ci-
Ceanxu).

[0298] TepmuH "HU3MAI apw", HCTIOB3YCMBIA B JAHHOM JOKYMCHTC OTJACTRHO HJIH B KOMOWHALINH,
o3Ha4aeT (peHHT WM HAQTHIL, OAHMH U3 KOTOPBIX HEOOA3aTEIBHO 3aMEIICH, KaK MPEIyCMOTPEHO.

[0299] TepmuH "HE3OMH reTepoapHI”, HCMOIB3YEMbIH B JAHHOM JOKYMCHTE OTJCIBHO HJIH B KOMOMHAIVH,
o3Ha4acT auO0 1) MOHOUMKIHYCCKHNA TCTCPOAPHIL, COACPKAIMEN MATH WA IMICCTh WICHOB KOJIBIA, CPSAN KOTOPHIX
OT OZHOTO 10 YETHIPEX YKA3aHHBIX WICHOB MOTYT SIBIIITHCS reTepoaroMam, BeiOpaHHbME 13 N, O u S, mbo 2)
OMIUKITMUECKII TeTEPOAPHII, T KAXKI0€ H3 KOHACHCHPOBAHHBIX KOJICI COACPKUT AT HITH IIECTh YJICHOB KOJbIIA
C CoZep KaHHEM CPEI HUX OT OJHOTO J0 YETHIPEX TeTepoaToMoB, BHIOpaHHBIX W3 N, O 1 S.

[0300] TepmuH "HIU3MHH THKIOANKHT', HCTIOJTB3YCMBI B JAHHOM JOKYMCHTC OTACIBHO HIH B KOMOWHAIIHH,

03HAYACT MOHOIMKITHICCKHH IMUKJIOAJIKHIT, co;[epmamnﬁ OT TPEX A0 MWCCTH YWICHOB KOJIbLA (T. e. Cs-
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Csnmxmoankuin). Huznme MUKT0aIKHIBI MOTYT OBITh HCHACBHIICHHBIMA. [ [pUMEpHI HU3IIETO MUKIOATKHIIA
BKJTFOYAOT IMKJIO PO, IUKIOOYTHII, IUKJIOTICHTHI ¥ IUKJIOTCKCHIL.

[0301] TepmuH "HU3MAH TCTCPOIUKIOATKAT" , HCIIOIB3YCMBIH B JTAHHOM JOKYMCHTC OTJCITHHO WJIH B
KOMOHMHAIMY, 03HAYACT MOHO IUKJIMYECKHH TETEPOIUKIIOAIKII, COCPKAIIHI OT TPEX 0 MICCTH YJICHOB KOJIbIA,
Cpenu KOTOPBIX OT OJHOTO JO YETHIPEX YICHOB MOTYT SBIIATHCS reTepoaroMaMu, BeiOpaHabiMu 3 N, O u S (1. €.
Cs-Cererepormkmroankit). [IpuMeps! HU3IIHX IETCPONMKIOANKIIOB BKIIOYAIOT IMHPPOTHANHII, HMHIA30 THIHHILL,
MMHPA30THANHIII, THICPUANHIIL, THICPA3HHIT 1 MOPQoIuHII. HU3Mmme reTeporuKkIoa kiiIbl MOTYT OBITh
HCHACHIIICHHBIMU.

[0302] TepmuH "HU3MAH aMIHO", UCTIOTB3YEMBIH B JAHHOM JOKYMCHTC OTACIHHO HIH B KOMOHHAIIHH,
osnauaet -NRR, rae R 1 R’ He3aBHCHMO BHIOPAHbI H3 BOAOPO/IA M HH3LIETO ATKAJIA, OTHH H3 KOTOPBIX
HE00A3aTEIFHO 3aMCEIICH.

[0303] TepMuH "MepKanTHI", HCIIOIB3YEMBIH B JAHHOM JOKYMEHTE OTACIbHO HIH B KOMOWHALUH, OTHOCHTCS

k rpynme RS-, rae R apnsercs TakuMm, Kak ONPEACICHO B JAHHOM JOKYMCHTE.

[0304] TepMuH "HUTPO", HCTIONB3YEMBIH B JAHHOM JOKYMCHTE OTJCIBHO HIH B KOMOHHALMH, OTHOCUTCSA K —
NO;.
[0305] Tepmuns! "okcH" Wi "okca", HCTIOIb3yEMbIC B JAHHOM JOKYMCHTE OTACIbHO HIIH B KOMOHHALUH,

otHocATCA K —O—.

[0306] TepMmuH "0KCO", HCTIOJIB3yEMBIi B JAHHOM JOKYMCHTE OTACIBHO MM B KOMOHHAIMH, OTHOCHTCS K =O.
[0307] TepMmuH "TepraJoreHATKOKCH" OTHOCHTCS K AIKOKCHTPYIIIIS, TAC BCE aTOMBI BOJOPOAA 3aMCHCHBI
aTOMaMH rajJoreHa.

[0308] TepMuH "HepraJoreHATKUIT", HCOIb3YEMbIH B JAHHOM JOKYMCHTE OTACTBHO WIIH B KOMOWHAIIHH,
OTHOCHTCS K aJKHJIbHOU IPYIIE, TAC BCE aTOMBI BOJOPOA 3aMCHCHBI aTOMAMH TaJIOTCHA.

[0309] TepMuH "cIAPONUKITHIECKAS KOJIBIEBAs CHCTEMA" OTHOCHTCS K MOJTUIHKIHICCKOH KOJbIICBOH
CHCTEME, COEPIKAIIEH 1BA KOJIBIIA, TAK YTO OJUH aTOM SABJLICTCS OOIINM U1 0OOUX KOJIEH.

[0310] Tepmuns! "cyap(oHat", "cyap(orosas kucnoTa" u "cyab()OHOBBIH", HCTIOIB3YEMbIC B JAHHOM

JOKYMCHTC OTACITHHO HITH B KOMOWHAIINH, OTHOCATCA K rpymme —SOsH u ee aHHOHY, MOCKOIBKY CYIb(OHOBYIO

KHCJIOTY PUMCHSIOT B COJICOOPA30BAHIH.

[0311] TepmuH "cymp(aHun", HCIOIb3YEMbIH B JAHHOM JOKYMEHTE OTACIBHO HIIH B KOMOHHAIIMH, OTHOCUTCS
K—S—.

[0312] TepmuH "cymb(GHHAT", HCTIOIB3YEMbIH B JAHHOM JOKYMEHTE OTACIBHO WIIM B KOMOMHAINH, O3HAYACT
-S(0)-.

[0313] TepmuH "cymb(hOHHT", HCMOTB3YEMBIH B JAHHOM JOKYMEHTE OTACIBHO HIIH B KOMOWHAIIHH,

oTHOCHTCS K —S(O)2—.

[0314] Tepmun "N-cyneporamuao" otHocures k rpymnme RS(=0);NR'-, rre R u R’ onpeaeneHs! B JTaHHOM
JOKYMCHTE.

[0315] Tepmun "S-cymporamuao" orHocutcs k rpymme -S(=0),NRR', rae R u R’ onpenencusr B naHHOM
JIOKYMCHTE.

[0316] Tepmuns! "THa" u "THO", HCIOIB3YEMBIC B JAHHOM JOKYMCHTC OTACIIFHO WIIH B KOMOWHAIUH,
OTHOCATCS K TPYIIC —S— MM MPOCTOMY 3(HPY, TS KHCIOPOI 3aMCHCH cepoii. OKUCICHHBIC MPOU3BOIHEIC
THOTPYIIIBL, 3 HMECHHO CYJIb()HMHIII M CYIb(OHUI, BKIIFOUCHBI B OTIPEACICHIE THA H THO.

[0317] TepmuH "THON", HCIOJIB3YEMBIH B JAHHOM JOKYMECHTE OTJC/IBHO HJIH B KOMOWHALMH, OTHOCHTCS K

rpynme —SH.
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[0318] Hcnomp3yemslit B JaHHOM JOKYMEHTE TEPMUH "THOKAPOOHHI" IIPH HCTIOIb30BAHUH OT/ICIBHO

prmouacT Tuogopmut —C(S)H, a mpu ucmomp30BaHIH B KOMOWHALIHA MPESACTABILICT Co00it rpymmy —C(S)—.

[0319] Tepmun "N-troxapoamun” otaocutes k rpymmne ROC(S)NR'-, rne R u R' onpenenens! B naHHOM
JIOKYMCHTE.

[0320] Tepmun "O-troxapbamun” otaocutes k rpymme —OC(S)NRR', rae R u R' onpenenceusr B naHHOM
JIOKYMCHTE.

[0321] Tepmun "THommaHaTo" oTHOCHTCA K rpymme —CNS.

[0322] TepmuH "TpHrasoreHMeTancyibpoHamuno" otocurcs k rpymme X3CS(0O)NR—, rae X mpeacrasmaer

coboii ranoreH, u R sABIgeTCA TakKUM, KaK ONPEACICHO B JAHHOM JTOKYMEHTE.

[0323] TepmuHn "Tpuraroreamerancyab(poHmT" oTHOCHTCA K rpymme X3CS(O):—, rae X mpeacrasiieT co0oi
rajoreH.

[0324] Tepmun "Tpuraroreamerokcu" otHocuted k rpymme X3CO—, rae X npeactasiiaeT co00ii rajoreH.
[0325] TepMuH "TpH3aMEIICHHBIH CHIIHIT", HCTIOJIB3Y EMbIH B JAHHOM JOKYMCEHTE OTACIBHO WU B

KOMOWHAIIMH, OTHOCHTCSA K CHJIMKOHOBOH TPYIIIE, 3aMCINICHHOH 10 €€ TpeM CBOOOIHBIM BaJCHTHOCTSIM I'PYIIIAMH,
MICPCUNCICHHBIMU B TAHHOM JOKYMEHTE, KaK ONPEAC/ICHO I 3aMCIICHHOTO aMUHO. [IpuMeps! BKITFOUAIOT
TPUMETHIICIIILI, TPET-O0y THIAUMCTHIICHIA, TPU(DCHUICHIAT U T. 0.

[0326] JIroboe onpeneneHre B JAHHOM JOKYMEHTE MOYKHO HCIIOJIb30BaTh B KOMOWHALMH C JFOOBIM IPYTHUM
OTIPEACTICHUEM ISl OMMUCAHUS CIIOYKHOH CTPYKTYPHOM rpynmbl. [10 Onpeae/icHHIO 3aMBIKAFOIIHEN 3IEMEHT JFO00TO
TAKOTO ONMPEICIICHUS MPEACTABIICT COO0H IEMEHT, KOTOPBIH MPUCOCTUHICTCS K HCXOTHOMY (DparMeHTy.
Hanpumep, cno)kHas rpynmna alkKaiIaMuIo OyAeT MPeaCTaBIATh COOOH aATKHIBHYEO TPYIITY, MPHCOCAUHECHHYEO K
HCXOJHOM MOJICKYJIC MOCPEACTBOM aMHUIOTPYIIIBI, U TCPMHUH AJTKOKCHAIKHI Oy ICT MPEACTABIATH COOOM
AITKOKCHTPYIITY, HPHCOCIUHCHHYEO K HCXOJHOM MOJIEKYJIC TOCPESACTBOM AITKHIIBHOH TPy IIIIBL.

[0327] Korma rpymnma ompeaencHa Kak "HyaeBas", 3TO 03HAYACT, YTO YKA3AHHAS TPYIIIA OTCYTCTBYCT.
[0328] TepmuH "HeoOsA3aTCIPHO 3aMEIICHHBIH" 03HAYACT, YTO MPEIICCTBYFOIIAs TPy A MOXKET OBITh
3aMCIICHHON HJIM HE3aMCINCHHOH. By IyuH 3aMCINCHHBIME 3aMECTHTEH "HEO0A3aTEIbHO 3aMCIICHHON " TPYIIITBI
MOTYT BKJIFOYATH oe3 OIrpaHUYICHUA OJUH WJIH HCCKOJBKO SaMeCTI/ITeJ'[eﬁ, HC3aBHCHMO BLI6paHHI>IX U3 CICOYOIINUX
TPYIII WK KOHKPETHO 0003HAYCHHBIX HAOOPOB TPYIIIT OTACIbHO HIH B KOMOWHALIMH: HU3IIWHA AJTKAJT, HA3MIUH
QTKCHUI, HU3MMH aTKUHWI, HU3IUH AIKAHOWIT, HU3IIUH TeTEPOANKWI, HU3MIHH TS TCPOLMKIOANKIIL, HUZIIHI
TJIOTCHATKU, HU3MIUH raTOr¢HATKCHUI, HU3IIUH TaJJOTCHAIKIHHII, HU3MHHA NEprajoTCHATKII, HU3IUN
MICPTaJIOTCHATKOKCH, HU3IIWH TUKIOANKII, (DCHUII, apHII, APUIOKCH, HU3IMIHH ATKOKCH, HU3MIAH TaJTOTCHAIKOKCH,
OKCO, HHBIINIA AIJIOKCH, KAPOOHWUIT, KAPOOKCHII, HU3IMIHH ATKATKAPOOHIT, HU3IIHHA KApPOOKCHIOBBIH CJIO KHBIH
3(hup, HUBIMHH KapOOKCAMUAO, IIHAHO, BOAOPO, TAJOTCH, THAPOKCH, AMHHO, HI3IIAH ATKAIAMAHO, APHIAMIHO,
aMuJ0, HUTPO, THOJI, HU3MIHH aTKUITHO, HU3IIHN TaJJOTCHATKHITHO, HU3IIUH NEPraIOTCHATKUITHO, APUITHO,
cymb(poHAT, CYTb(POHOBAA KUCI0TA, Tpu3aMmemeHubni cima, N3, SH, SCH3;, C(O)CHs, CO,CHs, CO.H,
MUpUIHIT, THO(CH, (ypaHm, HI3IIHHA KapdaMaT 1 HU3IIEe MPOU3BOTHOE MOUCBHHBL. TaM, TAC 3TO SBIACTCA
CTPYKTYPHO BO3MOKHBIM, JBA 3AMECTHTEIII MOTYT OBITh COCAMHCHBI BMECTE C 00pa30BaHHEM KOHACHCHPOBAHHOTO
MATH-, ICCTH- WITH CCMAYICHHOTO KaPOOIHKIMYCCKOTO WITH TCTCPOLHKIMYCCKOTO KOJIBIA, COCTOSAIICTO U3

HYJIA - TPSX TCTCPOATOMOB, HAMPUME]P, C 00PA30BAHACM MCTHICHIHOKCH WITH 3THICHANOKCH. Heoba3aTempHO
3aMCIICHHAA TPYTIIA MOXST OBITh He3aMeIneHHOH (Hanpumvep, -CH>CH3), MOTHOCTRIO 3aMCIICHHON (HAMpUMED, -
CF,CFs), monozamemmerHo# (Hampumep, -CH,CH-F) nim 3aMemeHHo# HA YPOBHE TAC-THO0 MEKAY IOJTHOCTHIO
3aMCIICHHOH W MOHO3aMeIeHHOH (Hamprvep, -CH,CFs). B Tex ciyuasx, Koraa 3aMECTHTSITH YKA3hIBAKOTCA 0¢3

YTOUHCHHA B OTHOIICHHUH 3aMCILICHH, OXBATBIBAOTCA KaK 3AMCIICHHBIC, TAK H HC3AMCIIICHHBIC (l)OpMI)I. B Tex
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Cy4asx, KOTAa 3aMCCTHTCIb OTPEICIICH KaK "3aMCIICHHBIN", KOHKPSTHO ITOAPA3yMEBACTC 3aMCIICHHAA (popMma.
Kpome Toro, B ciydac HeOOXOAUMOCTH MOTYT OBITh OIPEICIICHBI PA3IHYHbIC HAOOPHI HEOOA3aTEILHBIX
3aMecTUTENEH A1 KOHKPETHOTO (PParMeHTa; B TAKHX CIIYUYasX HEOOA3aTeIbHOE 3aMEIIeHAE OYACT TaKuM, Kak
OTPECIICHO, YaCTO HEMOCPSACTBCHHO CICAYIONICE 3a (ppasoi "HEoOA3aTCIIEHO 3aMCIIICH .

[0329] TepmuH R mm tepmue R', BeTpeuaromyuecs camu 1o cede 1 63 YHCI0BOr0 0003HAYCHHS, CCIIH HE
YKa3aHO WHOE, OTHOCATCS K (PparMeHTy, BRIOPAaHHOMY M3 BOJOPO/IA, AJIKIIIA, HKIOATKIIIA, TCTCPOATKHIIA, apHIa,
TeTCPOapHiIa U TCTCPOLUKIOANKIIIA, JTEOO0H U3 KOTOPBIX HE0OA3aTeIbHO 3aMenicH. Takue rpymmsl R u R' ciexyer
TIOHUMATh KaK HEOOA3aTEIbHO 3aMEIICHHbIC, KaK OIPEICICHO B JAHHOM JOKyMeHTe. HezaBucuMo ot Toro, umeet
mu rpynma R yncioBoe 0603HaUCHUE WK HET, Kaxayro rpymmy R, Bmouad R, R'u R”, rae n=(1, 2, 3, ...n),
KKIBIH 3aMECTUTEb U KAXKIBIH 3JIEMEHT CIeAyeT MOHUMATh, KAK HE3aBUCUMBIC OT JIFOOBIX JPYTHX B OTHOIICHUH
BBIOOPA 13 rpymnbl. Eciu kakas-mud0 mepeMeHHAs, 3aMECTHTEITh WK 3JICMEHT (HAIIPHMED, apHJI, TeTEPOIMKI, R 1
T. [I.) BCTPEUArOTCA B (popMyJIe IIH 00Imei CTpyKType 601ee 0JHOTO pasa, HX ONPEACICHHUE B KAKIOM CIIydae
SIBIISIETCS. HE3ABUCHMBIM OT OTIPEJACICHUA B KOKIOM ApyroM ciaydae. CnenuanuctaM B JaHHOH 001acTu TEXHUKH
Taloke OyJET MOHATHO, YTO HEKOTOPBIC IPYIIIBI MOTYT OBITh IPHCOCAHHECHBI K HCXOXHOH MOJICKYJIC HIH MOTYT
3aHUMATh IOJIOKCHUE B LIETH 3JICMCHTOB C JIFOOOTO KOHIA, Kak HanmucaHo. Hampumep, acumMmmeTpudeckas rpyIima,
takas kak -C(O)N(R)-, MoxkeT OBITh MPHUCOCTUHEHA K HCXOTHOMY (DParMEHTY JTHOO MOCPEACTBOM YIIIepoaa, oo
MOCPEACTBOM a30Ta.

[0330] B packphITHIX B JAHHOM JOKYMCHTC COCTHHCHHAX MPUCYTCTBYIOT LICHTPHI aCHMMETpHH. Taxue
LEHTPHI 0003HaYEHBI C MOMOINBI0 CHMBOIOB "R" mimt "S" B 3aBUCHMOCTH OT KOH(UTI'YpalMH 3aMECTHTENCH BOKPYT
XHPaJIBHOTO aToMa yriepoaa. Cieayer MOHHMATh, YTO HACTOAIIEE H300PETEHHE 0XBATHIBACT BCE
CTEPEOXHUMHUYECCKHE H30MEPHBIE (DOPMBL, B TOM YHCIIEC JUACTEPEOMEPHBIC, SHAHTHOMEPHBIC H SIHMEPHBIC (JOPMEL, a
Takoke d-u3oMepsl U 1-u30Mepsl u X cMecH. OTACIbHBIC CTEPEOH30MEPHI COCTHHCHHUH MOTYT OBITh TIOJTyUCHBI
CHHTCTHUICCKH U3 KOMMCPUCCKH JOCTYITHBIX HCXOOHBIX BCIICCTB, KOTOPBIC COACPIKAT XUPAJIBHBIC IICHTPBI, HIIH
MOCPEACTBOM MOy YCHHS CMECCH YHAHTHOMEPHBIX IMPOAYKTOB C MOCICAYIOIHM Pa3ACICHHEM, TAKHM KaK
MPEBPAILCHUE B CMECh TUACTCPEOMEPOB C MOCIICAYIOIMM Pa3ACICHUEM HIIH NEPSKPUCTAILTH3ALHCH, C IIOMOIIBIO
xpomarorpapuuecKoil MCTOIUKH, PSAMOTO PA3AC/ICHAS SHAHTHOMEPOB HA XHPATBHBIX XPOMAaTOTPaPuIeCKIX
KOJIOHKAX WJIH JFO00TO JPYTOTo IOIXOJIIIETO CII0c00a, H3BECTHOTO U3 YPOBHS TeXHHKH. FICXOTHBIC COCIUHCHHS C
KOHKPETHOH CTepCOXUMHUCH SBISIOTCS THOO KOMMEPUECKH TOCTY ITHBIMH, JIHOO MOTYT OBITh ITOJTyYCHBI H BBIICICHBI
C MOMOIIBIO MCTOAHUK, H3BCCTHBIX U3 YPOBHA TCXHUKH. KpOMe TOTO, PACKPBITHIC B JAHHOM JOKYMCHTC COCOUHCHUA
MOTYT CYIIECTBOBATh B BHAC TCOMETPHUYCCKHX H30MepoB. HacTosmmee n300peTeHIe BKIFOYAET BCE IUC-, TPAHC-,
CHH-, aHTH-, entgegen- (E) u zusammen- (Z) U30MEPBL, a TAKKE UX COOTBETCTBYIOIHE cMecu. Kpome Toro,
COCOAUHCHUA MOTYT CYIICCTBOBATH B BUAC TAYTOMCPOB, BCC TAY TOMCPHBIC H30MCPHI MPEAYCMOTPCHBI B HACTOAIIEM
m3o0percHIn. Kpome ToTo, pacKphITHIC B JAHHOM JOKYMCHTC COCAWHCHHS MOTYT CYIICCTBOBATH B
HECOJIbBATHPOBAHHOM, a TAKKE COBBATHPOBAHHOH (PopMax ¢ (papManeBTHUCCKH MPHEMIEMBIMHI PACTBOPHTEIISIMH,
TAKUMH KaK BOJA, 3TAHOT U T. Il. B niesiom, compBaTHPOBAaHHBIEC (JOPMBI CUHTAIOTCS SKBHBAJICHTHBIMHI
HECOJIbBATHPOBAHHBIM (JOpPMaM.

[0331] TepmuH "CBsI3b" OTHOCHTCS K KOBAJICHTHOH CBA3H MEX/Y ABYMS aTOMaMH WM JBYMS (pparMeHTaMH,
TJIC aTOMBI, COCTHHCHHBIC MTOCPEACTBOM CBA3H, CYHTAIOTCS YaCThEO O0IbIIeH CyOCTpyKTy phl. CBSI3b MOKET OBITH
OJHMHAPHOM, TBOMHOW WM TPOMHOM, €CJIM HE YKa3aHO HHOEC. [IyHKTHpHAS THHHA MEKIY ABYMA aTOMAMH HA
PUCYHKE MOJICKYJIbI YKA3BIBACT HA TO, YUTO JOMOJTHHUTCIIEHAA CBA3b MOKET MPUCYTCTBOBATHE HJIH OTCYTCTBOBATH B

OTOM IOJIOKCHHH.
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[0332] IMoxpa3ymenaeTcs, uTo TCpMHH "3a00/ICBaHNE", HCTIOIb3YCMBIH B JAHHOM JOKYMCHTC, SBIACTCS B
[ETIOM CHHOHMMHYHBIM M HCIOJIB3YETCS B3aHMO3aMCHACMO C TepMHHAMH "HapymeHue", "cuaapom” u "cocrosuue"
(T. €. MEIUITMHCKOE COCTOSHKE) B TOM, YTO BCC OHH OTPA’KAFOT AHOMAJIBbHOE COCTOSIHHE OPTaHU3Ma YEJIOBeKa HIIH
>KHBOTHOTO HMJIM OJJHOM W3 €T0 YacTeH, 4TO yXyAUIACT €T0 HOPMaJbHOE (JyHKIIHOHHPOBAHKE, IIPH 3TOM OHO OOBIMHO
MPOSABIIIETCS MOCPEACTBOM OTIHYHTEIBHBIX IIPH3HAKOB H CHMIITOMOB H IIPHBOJUT K COKPAIIICHHIO
MPOJOJDKUTEIPHOCTH HIIH YXYAMICHUIO KaUeCTBA KU3HHU Y YEIOBEKA HIIH KHBOTHOTO.

[0333] TepMuH "KOTHHTHBHOE PACCTPOMCTBO", HCIIOIB3YCMBIN B JAHHOM JOKYMCHTE, 03HAYACT PACCTPOMUCTBO
TICUXHYECKOTO 3A0POBbA, IPH KOTOPOM MOTEPS KOTHUTUBHOH (DyHKIMH NMPEACTABIIIET COOOH MEPBUYHBIN CHMIITOM,
U KOTOPOE B OCHOBHOM BJIMACT Ha OOYUCHHUE, MAMATh, BOCTIPHATHE H/HJIH peIIcHHE 3a1a4. KOorHUTHBHbIC
paccTpoicTBa BKIFOYAIOT aMHE3HIO, ACMCHIHUIO U AeTUpHi. [IpHUuHBI MOTYT BKIFOUATh MOBPEKIACHUE 00nacTei
TOJIOBHOTO MO3Ta, OTBEYAOIIMX 3a MAMATh, BO3HUKAIOIIUX JTHOO BCICACTBUE TPABMBIL, JTHOO0 XHMHOTCPATIHH.

[0334] TepmuH "KOMOHHHPOBAHHAS TCpaMUA" 03HAYACT BBSACHUC IBYX WM 00JICC TCPANICBTHUCCKUX CPSACTB
JUTA JICUCHHS TEPANICBTUUECKOTO COCTOAHMSA HIIH HAPYLICHHS, ONMMHCAHHBIX B HACTOAIEM H300peTeHun. Takoe
BBC/ICHHE OXBATBIBACT COBMECTHOC BBCICHHUC TAKUX TEPANCBTHYCCKUX CPEACTBO (PAKTHICCKU OHOBPEMECHHO, KaK,
HanpuMep, B OAHOH KaIcyJie, coAaepKameil (PHKCHPOBAHHOE COOTHOIICHHE AKTHBHBIX HHI'PEIUCHTOB, HIIH B
HECKOJIBKUX OTACIBHBIX KAICYJIax JUI KQKAOTO aKTHBHOTO HHTPEAHEHTA. KpoMe TOro, Takoe BBEACHUE TAKKEe
OXBAaTHIBACT MPHMECHCHUE KAJKAOTO THIIA TEPANICBTHYCCKOTO CPEACTBA MOCEA0BATEIbHBIM 00pa3oM. B oboux
CIy4asX cXeMa JIUeHHT 00eCIeunT OJ1aronpusaTHbie 3((heKThl KOMOHHALMH JICKAPCTBSHHBIX CPE/ICTB B JICUCHHU
COCTOSIHHH MM HAPYIICHHUH, ONMUCAHHBIX B JAHHOM JOKYMCHTC.

[0335] Tepmun "BemecTso, cesa3bpBaromee RIPK 1", mpuMeHsIeTCst B JAHHOM JOKYMEHTE TSl 0003HAYCHUS
coenuHeHHA, koTopoe npossiieT Ky B orHomenun RIPK 1, cocrasmmomyro He 6osee mpubmmsutesbHo 100 MKkM, u
yame He 601ee mpuOIH3HTSIbHO 50 MKM, Kak H3MEPCHO ¢ MOMOINBIO aHamm3a cBsa3bpiBaHmsa RIPK 1, omucaHHOTO B
00X YepTax B JaHHOM JoKyMeHTe. [TocpeactBom aHamm3a cesasbiBanmd RIPK 1 m3mepsmot Ky (KOHCTAHTY
JUCCOIMHALUH) CBA3BIBAHUA COCAUHEHHA C akTHBHBIM caiitom RIPK 1. Bputo 00Hapy keHO, UTO ONPECICHHBIC
COCIMHEHUS, PACKPHITHIC B TAHHOM TOKYMEHTE, cBA3bIBar0TCA ¢ RIPK 1. B onpeneneHHBIX BapHAHTAxX
OCYIICCTBIICHHA COCOTUHCHHUA Oy Iy T XapakTepu3oBathcsa Kq mo otHomeHmi0 k RIPK 1, cocrassromeii e Oonee
npuOmu3uTeabHo 10 MKM; B JONOTHUTEIRHBIX BAPHAHTAX OCYINCCTBICHHUS COCAMHCHUS OYAyT XapaKTCPH30BaThCA
Kgmo otHomeHmio k RIPK 1, cocrasmsmommeii He 6onee mpuOm3uTeIbHO 1 MKM; B €IIE JOMOTHHTSTHHBIX
BapUAHTAX OCYINCCTBICHU COCANHCHUS Oy Ay T XapakTepn3oBaThcs Kqmo orHomeHmo k RIPK 1, cocrasmmomeii He
6oxee mpubmm3uTensHo 0,1 MKM; B eme JOMOTHUTEIPHBIX BAPHAHTAX OCYIICCTBICHH COCTUHCHUS Oy Iy T
xapakrepmu3oBarbes Kqmo orHomenno k RIPK 1, cocrapsronieit He 6onee mpudmmsutenbHo 10 HM, Kak H3MepeHo
¢ momoupro aHanu3a Ha RIPK 1, onmucaHHOTO B JAHHOM JOKYMEHTE.

[0336] ®pa3a "TepaneBTHUCCKH Y(P(PCKTUBHBIN" TPCAHASHAYCHA T KOJTMICCTBCHHOTO OMPCACIICHIS
KOJIMYECTBA AaKTUBHBIX HHIPECAHCHTOB, MPAMEHICMBIX B JICUCHUH 3a00JICBAHNS WIIH HAPYIICHUS WA IIPH BIHSIHUA
HA KTHHAYECKUH Pe3yIbTarT.

[0337] TepMuH "TepaneBTHUCCKH NPHEMIIEMBIH" OTHOCHTCS K TAKHM COCTHHCHHSM (MUTH COJISIM,
MPOJICKAPCTBAM, TayTOMEPaM, I[BUTTCP-HOHHBIM (JOPMaM H T. 11.), KOTOPBIC SBILTFOTCS MOAXOJIIHMH T
TPUMCHCHHS B KOHTAKTE C TKAHAMH MAIUCHTOB O€3 HE)KEIATEIbHBIX TOKCHYHOCTH, Pa3IPaXKCHHUS U aJIICPTHUCCKOTO
OTBETA, SIBILTFOTCS COM3MEPHMBIME C 000CHOBAHHBIM COOTHOIICHHEM TOJIb3a/PHUCK U ABILIIOTCA 3P (PeKTHBHEIMY B
OTHOIICHUH HX MPEATIONAracMOT0 IIPHMCHEHHSL.

[0338] Kak mpuMCHACTCSA B JTaHHOM JOKYMCHTE, CCHUTKA HA "JICUCHHC" MAIMCHTA MPCIHASHAYUCHA IS

BKITFOUCHHSA MPO(QHIAKTHKY. JIeHEHHUE TaKkKe MOKET OBITh YIIPESKIAOIIUM IO NPHPOJE, T. €. OHO MOJKET BKIIFOYATh
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npenynpexacHue 3adonesanus. [IpexympeskacHue 3a001CBaHAS MOKET BKITIOUATD MOJTHYEO 3AIHTY OT
3a007ICBaHAA, HATIPHMED, KaK B CIIyYac MPeayNPEKACHUA HH(PSKIIH, BEI3EIBACMON MATOTCHOM, HITH MOKET
BKJTIOUATH MPSIY MPSKIACHHE MPOTPECCHpOBaHus 3a001eBanna. Hampumep, npeaynpekacHue 3a00ICBaHA MOKET
HC 03HAYATH MOJTHOC OKOHYAHHC ICHCTBHA KAaKOTO-THOO 3(p(PeKTa, OTHOCAMICTOCA K 3a00ICBaHUAM HA TFOOOM
YPOBHE, HO BMECTO 3TOT0 MOJKET O3HAYATh MPeIy IPESKICHAC CHMIITOMOB 3a00JICBaHUSA 0 KIMHAYESCKH 3HAYHMOTO
HITH BRIABIAEMOTO YpoBHA. [IpeaynpeskacHue 3a001¢BaHII TaKKE MOKET 03HAUATD MPEAY MPSKACHHE
MPOTPECCHPOBAHUS 3a00ICBAHMA O CICAYIOMEH CTaquH 3a00ICBAHMUL.

[0339] TepMuH "HanueHT" B IEJIOM SBIACTCS CHHOHUMUYHBIM TEPMHUHY "CYOBEKT" U BKIFOYAET BCEX
MJICKOIIHTAOMIMX, B TOM YHCJC MOACH. IIpuMephl MAHEHTOB BKIIFOYAKOT TOACH, JOMAIIHUKN CKOT, TAKOH KaK
KOPOBBI, KO3bI, OBIbI, CBHHBH ¥ KPOJIMKH, H JOMANIHHX YKHBOTHBIX, TAKHX KaK COOAKH, KOIIKH, KPOJIUKH H JIOMIATH.
[peamoyTHTEIPHO MALUEHT MPEACTABIIAET COOO0M UeIOBeKA.

[0340] TepMuH "TPOIEKapCTBO" OTHOCHTCS K COCIMHEHUIO, KOTOPOE CTAHOBUTCS O0JIce aKTUBHBIM 1N VIVO.
HexoTopsle coeqUHECHNS, PACKPHITHIC B JAHHOM JOKYMEHTE, TAKKE MOTYT CYIIECTBOBATh B BHIC MPOJICKAPCTB, KaK
omucano B [Hydrolysis in Drug and Prodrug Metabolism: Chemistry, Biochemistry, and Enzymology (Testa, Bernard
and Mayer, Joachim M. Wiley-VHCA, Zurich, Switzerland 2003). [TposiekapcTBa Ha OCHOBE COCTHHCHUIA,
OIICAHHBIX B JAHHOM JOKYMEHTE, IPEACTABILIIOT COO0H CTPYKTYPHO MOU(DHIMPOBAHHBIC (JOPMBI COCTUHCHHUS,
KOTOPbIC OBICTPO NMPETEPIEBAIOT XHMHUIECCKIE H3MCHEHHS B (DH3HOIOTHYECKHX YCIOBHAX ¢ 00eCTICUCHUEM
coequHeHUA. Kpome Toro, mposekapcTBa MOKHO IPEBPAINaTh B COCAMHCHUE OCPEACTBOM XUMUUCCKUX HIIH
OHOXHMHYECKHX CIIOCOO0B B cpefe ex vivo. Hanprumep, nponekapeTsa MOTYT OBITh MEIIEHHO IPEBPAILCHBI B
COCIHHECHHUE IIPH IIOMCINCHUH B PE3€PBYap TPAHCACPMAIBHOTO IUIACTHIPA C IIOMOMIBIO MOAXOAAINETO (PepMEHTA HITH
XHMHYECKOTO peareHra. [IponexapeTsa 4acTo SBILFOTCSA MPHIOJHBIMY, IIOCKOJIBKY B HEKOTOPBIX CHTYAIUAX HX
MO’KHO BBOJHTb JIET'€, YEM COCAUHEHHE HIH HCXOMHOE JEKApPCTBEHHOE CpeAcTBO. OHH MOTYT, HAIIPHMEP, ABJLATHCA
OHOAOCTY THBIMH TIPH IICPOPATBHOM BBSICHHH, IIPH 3TOM HCXOTHOC JICKAPCTBCHHOS CPSACTBO - HeT. [IpoekapcTea
TAKXKE MOTYT 00JIAATh VIIYHIICHHOW PACTBOPHMOCTHIO B (JapMALCBTHUCCKHX KOMITO3HLHIX MO CPABHCHHIO C
HCXOTHBIM JICKAPCTBEHHBIM cpeacTeoM. [IInpokoe pasHOOOpa3He MPOU3BOAHBIX MPOJICKAPCTB H3BSCTHO H3 YPOBHS
TCXHHKH, HATIPHMED, MPOJICKAPCTBA, KOTOPHIC 3aBHCAT OT THAPOIUTHYCCKOTO PACILCIIICHUS HTH OKHCTUTCTBHO M
AKTHBALMH MPOJICKapCTBa. [IpruMepom mpoiekapcTsa 0e3 OrpaHHICHH Oy CT COCIHHCHUE, KOTOPOS BBOAT B BUIC
C05kHOTO 3upa ("TmposeKapcTBO"), HO 3aTEM OHO MCTA00 THICCKH THAPOTU3YCTC 10 KAPOOHOBOH KHCJIOTHI,

AKTHBHOTO BCIICCTBA. I[OHOJ'IHI/ITCJ'[BHBIG NPUMCPBI BKIIIOYAKOT ICNTHIWIIBHBIC IMMPOU3BOAHBIC COCIUHCHU.

Conu u nonumopagut

[0341] CoeauHEHUS, PaCKPHITHIC B JAHHOM JOKYMEHTE, MOTYT CYIIECCTBOBATh B BH/C TCPANICBTHICCKA
npHeMIIEMBIX colel. Hacrosmee m300peTeHne BRIFOUACT COSTHHEHHSL, TICPEUHCICHHBIC BBIIE, B (DOPME COeH,
BKJTFOYAst COJTH MPHCOCTMHCHUS KUCTIOTHI. [loaX0oasImie coti BRIIFOUAOT COJH, 00PAa30BAHHBIC KAK C
OPTraHWYECCKUMH, TaK H C HEOPTAHHYCCKIMH KUCTIOTaMH. TaKkue CoM MPUCOCIUHEHHS KUCIOTHI OOBIMHO Oy Ay T
SBIATHCA (PapManeBTHICCKH TpHeMiIeMbIMH. OIHAKO COJH, HE SBILFOLIHECS (PapMalleBTHUCCKH MPHEMIEMBIMH
COJISIMH, MOTYT NPHUMEHATHCS IPH MOJTyYCHHN H OYHCTKE PacCMaTprBaeMoro coeauaeHu. Com MPHCOCTHHEHUS
OCHOBAHHS TaKKE MOTYT OOpPa30BBIBATECS, H OHH MOTYT SBIATHCS (papManieBTHUECCKH preMiIeMbIME. [t Oomee
TOJTHOTO 00CY KICHHUA MOJYUCHHSA U BBIOOpA CONeH, cM. Pharmaceutical Salts: Properties, Selection, and Use (Stahl,
P. Heinrich. Wiley-VCHA, Zurich, Switzerland, 2002).

[0342] TepmuH "TepanmeBTHUCCKH MPHSMIICMAs COb", HCTIOb3YCMBbIH B JAHHOM JOKYMCHTE, IPCACTABIIACT

co0oii conm HITH OBUTTEP-HOHHBIC (POPMBI COCTMHEHHUH, PACKPHITHIX B JAHHOM JOKYMEHTE, KOTOPBIC CIIOCOOHBI K
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PACTBOPCHHIO HIH JUCTICPTUPOBAHUIO B BOAC HIIH MACJIC W ABIAIOTCA TCPANICBTHUCCKH MPUCMIICMBIMH, KAK
OTPEACIICHO B AAHHOM AOKYMCEHTE. COTH MOTYT OBITh TIOJTYUCHBI B X0IC KOHCYHOTO BBIICICHUA H OUHCTKH
COCIMTHCHHH WIH OTACIEHO MOCPSACTBOM OCYIICCTBIICHHAS PCAKIUH COOTBCTCTBYIOIICTO COCIUHCHISA B (hopMe
CBOOOHOTO OCHOBAHUS C MOAXOAAIICH KHCIOTOH. MIIFOCTpaTHBHBIE COJTH MMPHCOSAMHECHHU S KUCIOTHI BKIFOYAIOT
anerarT, aaunaT, atbruHar, L-ackopdar, acmaprar, OeH30at, OcH30ICcYy ab(oHAT (Oe3mnar), Oucyb(par, OyTupar,
kampopat, kam(popcyab(PoHAT, IWMTPAT, TUTTFOKOHAT, (popMuar, (hymapar, TeHTH3aT, TIyTapar, rimuepodocdar,
IJIHKOJIAT, TEMHCY JIb(aT, TeNTaHOAT, TEKCAHOAT, THINIY PaT, THAPOXJIOPHI, THAPOOPOMU, THAPOHOIHUL, 2-
THIPOKCUITAHCY Tb(DOHAT (M3CTHOHAT), JTAKTAT, Majear, MairoHar, DL-MaHaenaT, MC3UTHICHCY TB(DOHAT,
MCTAaHCYIb(POHAT, HAPTHICHCYIH()OHAT, HHKOTHHAT, 2-HA(PTATHHCY IH()OHAT, OKCAJIAT, TAMOAT, ICKTHHAT,
nepcyis(ar, 3-peHmTnponuoHat, (poc(hoHAT, MUKPAT, MUBAJIAT, MPOMHOHAT, MHPOTIYyTaAMaT, CYKIMHAT, CYJb(OHAT,
Taprpar, L-raprpar, Tpuxiopauerar, TpudpropaneTar, ¢pocgar, riyramar, OukapOOHaT, mapa-ToayoJcyab(poHar (-
TO3WJIAT) U YHACKAHOAT. TakKe OCHOBHBIC TPYIIIBI B COCTUHCHHUAX, PACKPHITHIX B JAHHOM JOKYMCHTE, MOTYT OBITH
KBAaTCPHU3HPOBAHHBIME C MCTHJI-, 3TWI-, MPOIII- U Oy THIXJIOpHIAMH, OPOMHUIAMHU H HOIUIAMH, TUMCTHII-,
JU3TUI-, TUOYTHI- U THAMIJICY Tb(paTaMu;, ACUHI-, JIAY PHJI-, MUPUCTHI- U CTCPHIXJIOpUAAMH, OPOMHUIAMH H
HoamaaMu, a Takke OCH3UI- U (peHITIIOpOMHAaMH. [IpHMEPBI KHCIOT, KOTOPBIC MOTYT OBITh HCHOIb30BAHBI IS
TOJYYCHUA TCPANICBTUUCCKH MPUEMIICMBIX COJICH MPUCOCIUHECHUSA, BKTIOYAIOT HCOPTAHMYCCKUE KUCIOTHI, TAKHE KAK
XJIOPHCTOBOAOPOIHASL, OPOMHCTOBOIOPOHASL, CEpHAT U (POC(POPHASL, H OPrAaHUUCCKHE KUCIIOTHI, TAKHE KAK
[IABCJICBAS, MAJICHHOBA, sSTHTApHAS U TUMOHHA. COJIH TaK)Ke MOTYT 00Pa30BBIBATECS MOCPEACTBOM 00PAa30BAHUS
KOOPAWHAIMOHHOH CBA3H COSIMHECHUH C HOHOM IICTIOYHOTO METAJLIA WM INEIOYHO3EMEIPHOTO METAILIA.
CregoBaresibHO, B HACTOSINEM H300PETCHUH PACCMATPHBAKOTCS COJTH HATPHS, KAJIHsI, MATHHS U KaJbLHS C
COCIMHCHHUAMHU, PACKPBITBIMU B JAHHOM JOKYMCHTE, H T. II.

[0343] CoJti IPUCOCTUHCHHA OCHOBAHUA MOTYT OBITH ITOJTyUCHBI BO BPEMs KOHCUHOTO BBIACICHUSA U OYHCTKH
COCOMHCHI MOCPEACTBOM OCYINCCTBICHHSA PCAKIHA KApOOKCHIBHOM IPYIIITEI C TIOAXOIAIIHM OCHOBAHHUCM, TAKUM
KaK THIPOKCH, KapOOHAT WH OMKapOOHAT KATHOHA MCTALIA, HITH C AaMMHAKOM HJTH OPTAHHYICCKIM TICPBUYHBIM,
BTOPUYHBIM WU TPETHUHBIN aMUHOM. KaTHOHBI TEpaneBTHUYECCKH MPHEMIIEMBIX COJICH BKITIOYAKOT TUTHH, HATPUH,
Kanui, KaapLui, MAaTHUH U aJIFOMHHUMN, 4 TAKKE HETOKCHYHBIC KATHOHBI YETBEPTUYHBIX AMUHOB, TAKHE KAaK
AMMOHUH, TCTPAMCTHIIAMMOHUH, TCTPA3THIAMMOHHUH, MCTHJIAMHIH, THMCTHIAMAH, TPHMCTHIAMHIH, TPUITHIAMUH,
JU3THIAMUAH, STHIAMUH, TPHOY THIAMUAH, TAPUAWH, N, N-TAMCTHIAHWIHH, N-MCTHITHIICPUINH, N-
MCTHIMOP(OIHH, THIMKIOTCKCHIAMUAH, POKAWH, THOCH3MWIAMUH, N, N-muOeH3un(peHITHIAMIH, 1-3(cHAMIH U
N,N'-qubeH3umTUICHIHAMAH. [{PyTHE WILTFOCTPATHBHBIC OPTAaHUUCCKHAC AMUHBI, IPHTOTHBIC 19 00Pa30BaHUIL
COJICH IPUCOCTUHCHUA OCHOBAHUA, BKITFOYAIOT STHJICHIHAMUAH, STAHOJIAMIH, JUATAHOIAMUH, THIICPHINH H
TMHTICPA3HH.

[0344] XoT4 MOYKHO BBOJUTH COCIUHCHHAS TI0 HACTOAMICMY H300PCTCHUIO B BH/IC HCXOJHOTO XHMHIYCCKOTO
BCIIICCTBA, TAKKS MOKHO MPCAOCTABHTH MX B BHIC (PapMALCBTHUCCKOTO cocTaBa. COOTBETCTBCHHO, B TAHHOM
JOKYMCHTC TIPSy CMOTPCHBI (DAPMALICBTHICCKIC COCTABBI, KOTOPBIC COACPIKAT OHO HIIH HCCKOJIBKO OTMPCACICHHBIX
COCOMHCHHI, PACKPBITHIX B JAHHOM JOKYMCHTE, HJIH OJHY HJIH HCCKOJIBKO WX (hapMAICBTHUCCKH MPUCMIICMBIX
COJICH, CITOKHBIX 3()UPOB, MPOJICKAPCTB, AMHOB WITH COTHBATOB BMCCTC C OJHUM HITH HCCKOJTBKHMH HX
(hapMaATICBTHYICCKH MPUCMIICMBIMH HOCHTCIAMHE U HCOOA3aTCIIEHO OJHIM HJTH HCCKOJTbKIUMH APYTHMH
TCPANCBTHYCCKAMH HHTPEIUCHTAMH. HOCHTCITR(HOCHTETH) TOKCH(IOJKHET) OBITH
"IPHEMICMBIM(TIPHCMIICMBIMHE) ", B CMBICJIC TOJDKCH(I0 TDKHBI) ABIATHCA COBMCCTHMBIM(COBMCCTHMBIMHE) C APYTUMH
HHTPCIUCHTAMH COCTABa M HC ABIIATHCA BPSIHBIM(BPCIHBIMH) 1A €T0 moay4aTend. Hamnexammuii cocTaB 3aBUCHT

oT BI>I6paHHOI‘O Iy TH BBCACHUA. MoskHO NPUMCHATH TFOOBIC XOpomoO U3BCCTHBIC MCTOAUKH, HOCUTCIIH U



61

HANIOJTHUTEJIH KaK MOAXOAAINUE U H3BECTHBIC H3 YPOBHS TEXHUKH. DapMaIieBTUUECKHE KOMITO3HLUH, PACKPBITHIC B
JAHHOM JOKYMCHTC, MOTYT OBITh H3TOTOBJICHHBIMHE JTFOOBIM 00Pa30M, H3BCCTHBIM U3 YPOBHS TCXHHKH, HAIPHMEP, C
TMOMOIIBIO CIIOCOO0B TPAAHIUOHHOTO CMCINUBAHUA, PACTBOPCHUS, TPAHY THPOBAHUS, TTOJTYUYCHHS APAKE,

PacTHpPAHUA B MOPOIIOK, SMYJIbI HPOBAHUA, HHKANICY TUPOBAHH S, 3AKIIFOUCHHUA UITH TPECCOBAHUA.

Cocmagbi

[0345] CocTaBbl BKITFOYAIOT COCTABBI, MOIXOAAINNIC I NEPOPATBEHOTO, MAPCHTEPATHHOTO (B TOM YHCIIC
TIOAKOYKHOTO, BHY TPHKOKHOTO, BHY TPHMBILICYHOTO, BHY TPHBCHHOTO, BHY TPHCYCTABHOTO M BHYTPHMO3TOBOIQ),
BHY TPHOPIOLIMHHOTO, TPAHCMYKO3aJIbHOTO, TPAHCACPMAILHOTO, PEKTAIBHOTO H MECTHOTO (B TOM YHCIIC
JIEpMAIbHOTO, OYKKAJBHOTO, CYOIMHIBAIBHOTO W BHYTPUIJIA3HOTO) BBEACHUA, XOTs HaHOO0JIEE OAXOAAMINH Ty Th
MOXKET 3aBHCEThb, HAIIPHMED, OT COCTOSHUA U HapyIIeHuA moxy4yaresst. CocTaBbl MOTYT OBITh YIOOHBIM 00pa3oM
MPEICTABJICHBI B CAHHUYHOHN JIEKAPCTBCHHOM (JOPME M MOTYT OBITh IOJIyHEHBI C TOMOIIBIO JFOOOTO U3 CIIOCOOOB,
XOPOIIO H3BECTHBIX B oOsacTu (papmanepruky. Kak mpaBuio, Takue cocoOb! BKIIFOYAIOT CTAAHIO OObEAMHCHUS
COCIMHCHHS 0 HACTOAIEMY H300PETCHUIO HIIH €TO (PapMALCBTHYCCKU MMPUEMIICMOH COJIH, CIOKHOTO (upa,
amua, MPOJICKAPCTBA WK COJIbBaTa ("aKTHBHOTO HHIPSIUCHTA") C HOCHTEICM, KOTOPBIH COCTOMT W3 OJHOTO HITH
HECKOJIBKUX JOTIOJTHUTCIBHBIX HHTPEAUCHTOB. B IeI0M, COCTaBBI Oy Yar0T IMOCPEACTBOM PABHOMEPHOTO H
TINATEJIBHOTO 00BEAUHCHHA AKTHBHOTO HHIPEUCHTA C KUAKUMH HOCHTEIIIMH HJIH TOHKOH3MEIbYCHHBIMH
TBEPIBIMH HOCUTEJLIMH HJIH HMH OOOHMH, H 3aTeM, IIPH HEOOXOJMMOCTH, IPHIAHHS IPOAYKTY (POPMBI
HEeoOXO0JHMOTO COCTaBa.

[0346] CocTaBbl COSTMHEHHUH, PACKPHITHIX B JAHHOM JOKYMEHTE, ITOIXOAINUE A1 IIEPOPATIbHOTO BBEICHU,
MOTYT OBITH IIPEACTABJICHBI B BUAC JUCKPETHBIX SIUHUL, TAKHX KAK KAIICYJIbI, CaIlle MU TAaOICTKH, KaKAas U3
KOTOPBIX COACPKHUT MPEABAPUTEILHO OMPEACICHHOE KOJIMUSCTBO AKTHBHOTO HHIPEIUCHTA; B BHC MOPOIIKA HIIH
TPaHyJT, B BUJIC PACTBOPA WM CYCIICH3HU B BOJHOM PACcTBOPE WIH HEBOJIHOM PACTBOPE; HITH B BUJC YKHIKOH
SMYJIBCHH THIIA MACJIO B BOJC WJIH B BHAC >KUIKOW HMYJIbCHH THIIA BOJA B Macje. AKTHBHBIH HHIPSIHCHT TAKKE
MOSKCT OBITh MPEACTABIICH B BHAC OOJTFOCA, ICKTYaPHS HIIH MACTHI.

[0347] ®apManeBTHUCCKHIE MPEAPaThl, KOTOPBIH MOTYT HCIIOJIb30BAaThCSA NIEPOPATBHO, BKIIFOUAOT TAOICTKH,
TBEPABIC KAIICYJIbI, H3TOTOBJICHHBIC M3 YKSIATHHA, a TAKKE MATKHC, 3aNasTHHBIC KATICYJIbI, H3TOTOBJICHHBIC H3
JKeTIATHHA, U IIACTU(HUKATOP, TAKOH KaK TITHICPHH HIH COPOUT. TabaeTku MOTYT OBITh MOJIyUCHBI TOCPEACTBOM
MPECCOBAHUS WA (POPMOBAHUS, HEOO3ATEIFHO C OTHUM HJIH HECKOJIBKHMH JOTIOJHUTCIBHBIM HHIPCIUCHTAMH.
[IpeccoBanubie TAOIETKH MOTYT OBITH MOJTYUYCHBI MOCPEACTBOM IPECCOBAHMS B ITOIXOAIICH YCTAHOBKE AKTHBHOTO
HHTPEIHCHTA B ChITyueH (popme, Takoi Kak MOPOIIOK HIIH TPaHYyJIbI, HCOOA3aTCIPHO MOCPEACTBOM CMEIIUBAHUS CO
CBS3YIOLIMMH BCIIECTBAMH, HHEPTHBIMHA Pa30aBUTEISIMH HITH CMA3bIBAFOIUMH, TIOBEPXHOCTHO-AKTHBHBIMH HITH
JUCTICPTHPYIOIMMH BemecTBaMu. ©opMOBaHHBIC TaOIETKH MOTYT OBITh ITOJIYYEHBI IIOCPEACTBOM (DOPMOBAHUS B
TOAXOAAIICH YCTAHOBKE CMECH MO POIIKOOOPA3HOTO COCMHCHHUS, YBIAKHCHHOTO HHEPTHBIM >KUIKAM
pazbasuresieM. TabmeTku MOTYT OBITH HEOOS3aTEIFHO MOKPHITHI HIIH HMETh JJHHHUIO PA3JI0Ma H MOTYT OBITH
COCTABJICHBI TaK, YTOOBI 00CCTICUNBATH MEUICHHOE HITH KOHTPOJIHPYEMOC BEICBOOOK/ICHHE B HIX AKTHBHOTO
HHTpeIHeHTA. Bce COCTaBhI 11 IepOpabHOTO BBEICHHS JOJDKHBI OBITh B JJO3HPOBKAX, MOAXOIAIIHX IS TAKOTO
BBE/ICHIA. TBeppIC KAICYJIbI U3 IBYX YACTCH MOTYT COJIEPKATh AKTUBHBIC HHI'PESIUCHTHI B CMECH C HAMIOJTHATEIICM,
TAKUM KaK JIAKTO34, CBA3YIOIIMMH BEINCCTBAMHY, TAKHMH KaK BH/BI KPAXMalia, ¥/ HiIH CMAa30UHBIMH CPEICTBAMH,
TAKUMH KaK TAJbK HJIH CTEAPAT MAarHUS, H HEOOA3aTEIbHO CTa0MIN3aTOPaMu. B MATKHX KarnCyiax akTHBHBIC
COCTMHCHHS MOTYT OBITh PACTBOPEHBI HIIH CYCIICHAUPOBAHBI B MOIXOISIIHX KHIKOCTSX, TAKHX KaK )KHPHBIC Maca,

SKHAKUH Tapa(uH wH SKUAKAE TTOJHITHICHT TNKOIH. Kpome Toro, MOTyT ObITh 100aBIeHBI CTa0mIm3aTopsl. Sapa
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Jpake 00ECTIEYEHBI MMOXOTAUMA NOKPBITHAMHE. JJIs1 3TOH eI MOTYT IPHMEHATHCS KOHICHTPHPOBAHHBIC
PpacTBOPHI caxapa, KOTOPBIE MOTYT HEOOS3aTEIPHO COACP KATh APABUHCKYIO KaME/b, TAJIbK,
TIOTHBUHUINHPPOIHIOH, KAPOOTIOIOBEIH I'€Jb, MOTHITHICHITHKOIb H/MIIM JHOKCHI TUTAHA, PACTBOPHI IJ1a3ypH H
MOAXOAAIIHE OPTAHMUECKHE PACTBOPHUTENN HIIM CMECH PACTBOpHTENIcH. KpacuTenu Hiin MUrMEHTBI MOKHO
J00aBIATH K MOKPBHITHAM TAOJIETOK WK JPAXKe AT UACHTUH(DHKALUH TN OMPEAC/ICHUS XapaKTEPUCTHK PA3IHIHbIX
KOMOHMHAIMH 103 aKTHBHOTO COCTHHCHHSL.

[0348] CoeauHEHHUS MOTYT OBITH COCTABJICHBI I APCHTEPAIBLHOTO BBEICHHA IIOCPEICTBOM HHBCKITHH,
HAIpHUMEp, MOCPEACTBOM OOMFOCHON HHBEKIUH WIIH HEMPEPBHIBHON HH(Y3uu. COCTaBhI JUI1 HHBEKIIUH MOTYT OBbITh
MPEICTABIICHBI B CAHHUYHOHN JIEKAPCTBECHHON (pOpME, HAPUMED, B aMITyJIaX MM B MHOTOJO3HBIX KOHTCHHEPAX, C
J00aBICHHBIM KOHCEPBAaHTOM. KOMITO3UIMH MOTYT IPUHHMATh TaKHE (POPMBI KaK CyCIICH3HH, PAaCTBOPHI HIIH
3MYJIbCHHU B MACJIAHBIX HJIM BOAHBIX CPEIAX-HOCHTEILIX H MOTYT COACP/KATh BCIIOMOTATE/IbHBIC BEILECTBA, TAKUE KAaK
CYCIICHIUPYIOIIHUE, CTAOHIH3HPYIOLIIE W/ JUCTIeprupyronme cpeacrsa. CocTaBsl MOTYT OBITh IPESICTABIICHBI B
OJTHOIO3HBIX MJIM MHOTOJO3HBIX KOHTCHHEpAX, HATIPHMED 3aNassHHbIX aMITyJJax U (prrakoHax, ¥ MOTYT XPaHUTHCA B
(popMe MOpOIIKA WIH B CYOIMMUPOBAHHOM (JIMO(DHIH3HPOBAHHOM) COCTOSHHH, TPEOYIOIIEM TOIBKO JOOABICHHA
CTEPUJIBHOTO KHAKOTO HOCHTEILA, HAMPHMED, COJIEBOTO PACTBOPA WIIH CTEPHIBHOM alIUPOTEHHON BOABI
HEMOCPEICTBCHHO Iepe] NPUMEHEHHEM. DKCTEMIIOPAIbHBIC HHBCKIIMOHHBIC PACTBOPHI H CYCIICH3HH MOTYT OBITh
MOJTyYCHBI U3 CTCPUIIBHBIX IIOPOIIKOB, TPAHyJI U TaOJCTOK paHEE ONMHCAHHOTO THIIA.

[0349] CocTaBbl 4715 MAPCHTEPATbHOTO BBSACHUS BKIIFOUAOT BOJHBIC W HCBOJHBIC (MACIISIHBIC) CTCPHITbHbIC
PacTBOPHI AKTHBHBIX COSAUHCHHH /1 HHBEKIHH, KOTOPBIE MOTYT COACPKATh AHTHOKCHIAHTHI, Oy pephl,
0aKTePHOCTATHYCCKHE BEILECTBA M PACTBOPEHHBIC KOMIIOHEHTHI, KOTOPHIC ACNAIOT COCTAaB H30TOHUIHBIM C KPOBBIO
MPEIIOIaracMOTO MOIYHATENS, H BOJHBIC H HEBOIHBIC CTCPHIBHBIC CYCTIICH3UH, KOTOPHIC MOTYT BKJIFOUATh
CYCIICHAMPYIOIIHE CpeacTBa U 3arycturend. [loaxoasamye muno(pHIbHbIC PACTBOPUTEITH HIIH HOCHTEIH BKJIFOUAIOT
SKHPHBIC MACya, TAKUE KaK KYH)KyTHOE MAacJIO, HIIH CHHTCTHUCCKHE CIIOKHBIC 3(DUPBI )KUPHBIX KHCJIOT, TAKHE KaK
STHJIOJEAT WU TPUITTHLECPUABI, HIH TUIIOCOMBI. BOJHBIC HHBEKIIMOHHBIC CYCIICH3HH MOTYT COACP)KATh BEILECTBA,
KOTOPBIC YBEITHYHBAIOT BSA3KOCTh CYCIICH3UH, TAKAC KaK KapOOKCHMETHIILICILTEONI03a HATPHUS, COPOUT WITH ACKCTPAH.
Heobs3aTenpHO CyCICH3HS TAKKE MOYKET COCPIKATh MOIXOLIIUE CTAOMIH3aTOPhI WIH CPEACTBA, KOTOPHIC
MOBBIIAKOT PACTBOPUMOCTh COSAHHEHHUM, YTO MO3BOJIACT HOIYHaTh BBICOKOKOHIICHTPUPOBAHHBIC PACTBOPHL.

[0350] B momoHEHHE K COCTaBaM, OMMHCAHHBIM PAHEE, COCTHHCHHUS TAKKE MOTYT OBITh COCTABJICHBI B BHC
JIENo-Tpenaparos. JJaHHbIEe JOITOACHCTBYIOIHUE COCTABBI MOKHO BBOHTH MMOCPEACTBOM HMILIAHTALUH (HAIPHMED,
TIOAKOYKHO WUTH BHYTPHMBIIICYHO) HIIH IIOCPEICTBOM BHY TPHMBIIICYHOH HHBCKIMH. TakuM 00pa3om, Hampumep,
COCTHHCHHS MOTYT OBITh COCTABJICHBI C OAXOAANIIHMH MOJHMEPHBIMH WA THAPO(QOOHBIME MaTepHATIAMHA
(HampuMep, B BUAC SMYJIbCHH B IPHEMIIEMOM MAcJie) I HOHOOOMECHHBIMH CMOJIAMH, HJIH B BHAC YMEPCHHO
PACTBOPHMBIX MPOU3BOIHBIX, HAIIPAMED, B BHAC YMEPEHHO PACTBOPHMOM COJIH.

[0351] Jns OYKKaJIbHOTO WITH CyOIHHTBAIBHOTO BBEACHHS KOMITO3HIMH MOTYT HAXOAUTHCA B (hpopMme
Ta0JIETOK, TAOJIECTOK /U PACCACHIBAHMSL, MACTHIIOK HIIH TeJICH, COCTABICHHBIX TPAIUIHOHHBIM 00pa3oM. Takue
KOMIIO3HIIUH MOTYT COACPKATh AKTHBHBII HHTPEAUCHT B APOMATH3HPOBAHHOM OCHOBE, TAKOH KaK Caxapo3a H
apaBHICKAsA KAMEIb HIH TPATAKAHT.

[0352] CocIMHCHASA TAKKE MOTYT OBITh COCTABJICHBI B KOMITO3HITHH T PCKTATBHOTO MPUMCHCHHS, TAKAC KAK
CYNIMO3HTOPUH HJIH yACP/KUBAKOIINE KIH3MBI, HAIIPAMED, COACPIKAIINE TPAAUIIHOHHBIC OCHOBBI JJIA
CYNIO3HTOPUEB, TAKHE KAK MACI0 KAKAO, MOMHATHICHIIHKOIb WA APYTHE TTHICPHIBL

[0353] HexoTopsle COeTUHEHNUA, PACKPBITHIC B JAHHOM JOKYMEHTE, MOKHO BBOJUTH MECTHO, TO €CTh

TIOCPEACTBOM HCCHCTCMHOTO BBCACHHA. 3TO BKIIIOYACT NPAMCHCHHUC COCOAUHCHUA, PACKPBITOTO B JAHHOM



63

JAOKYMCHTC, BHCINHC B OTHOIICHUH SMTHACPMHCA WK IMOJIOCTH PTA, H HHCTHJULIIHAIO TAKOr0 COCAWHCHUA B YXO, I'J1a3
H HOC, TaK, 4TOOBI COCAUHCHHC HC ITONMAAAIO B 3HAYHUTCIHLHOM CTCIICHH B KPOBOTOK. HanpOTI/IB, CHCTCMHOC
BBC/ICHHE OTHOCHTCS K IIEPOPATBHOMY, BHY TPHBEHHOMY, BHY TPHOPIOIIMHHOMY H BHY TPHMBIIICYHOMY BBEACHHIO.
[0354] CocTaBbl, MOIXOAIIHC I MCCTHOTO BBCACHHSA, BKIIFOUAIOT JKHAKUC HITH Oy KHIKAC MPCTIAPATHI,
TIOAXOAAIIIE TSI POHUKHOBEHHUS Uepe3 KOXKy K 04ary BOCHAJICHHS, TAKHE KAaK I'EIIH, SKHIKHE Ma3H, JOCHOHBI,
KpPEMbI, Ma3u WJIK NACTHI, U KAIUIH, MOAXOAIIHUE OJI1 BBECACHHUA B I'J1a3, YXO HJIH HOC. AXTHBHBIH HHIPCOUCHT AJIA
MCCTHOTO BBEJCHHA MOKET COCTABIIATh, Hampumep, oT 0,001% mo 10% Bec/Bec (1o Becy) cocrasa. B
ONPCACTICHHBIX BAPHAHTAX OCYIICCTBICHHA aKTUBHBIN HHTPSIUCHT MOKET COCTaBIATh He Ooee 10% Bec/Bec. B
JPYTHX BapHAHTAX OCYIICCTBJICHUA OH MOXKET COCTaBIITh McHee 5% Bec/Bec. B onpeieIeHHBIX BApHaHTaxX
OCYILCCTBJICHHS AKTUBHBIH HHIPEIUCHT MOYKET COCTABILATh OT 2% Bec/Bec 10 5% Bec/Bec. B apyrux BapuanTax
OCYIIECTBJICHHUA OH MOKET cocTaByATh OT 0,1% 1m0 1% Bec/Bec coctasa.

[0355] Jlna BBeACHHA MOCPEACTBOM HHTAJLAIHH COSIMHCHUSA MOYKHO U YA0OCTBA JOCTABIATH H3

uHCY (P(AATOPA, a3PO30IBHBIX OAUTOHOB, HAXOAAIUXCS MO JABICHUCM, HIIH APYTHX YIOOHBIX CPEACTB JOCTABKH
PacIbpUIAEMOTO a3p030Ji1. A3P030IbHbIC OATTIOHBI MOTYT COACPIKATH MO IXO MM Ta3-BBITCCHUTEIb, TAKOH Kak
JUXI0pAu(PTOPMETaH, TPUXIOPPTOPMETAH, UXJIOPTETPAPTOPITaH, AUOKCH YIJICPOAA HIIH APYTOH ITOIXOAAIIHI
ra3. B ciyuae HaxoAsImerocs o JaBJICHHEM a3p030JL CAHHHUIYY JO3HPOBAHUS MOXKHO OTPEACIHTD MMOCPEACTBOM
o0ecreueHus KIanana A1 JOCTAaBKH JO3HPOBAHHOTO KOJHYECTBA. B KauecTBe anbTepHATUBHI, A1 BBEACHHA
NOCPEICTBOM HHTALIHA HIH HHCY (P()IALHYI COSIMHCHUS B COOTBETCTBHH C HACTOSIINM H300PETCHHEM MOTYT
NPHHUMATH (POPMY CYXOH IOPOIIKOOOPA3HOH KOMIIO3HIMH, HAIIPHMEP, OPOIIKOOOPA3HOH CMECH COCAUHEHHSA H
NOAXOJIICH MOPOIIKOOOPA3HOH OCHOBBI, TAKOH KaK JTAKT03a Wi KpaxMmai. [TopomkooOpa3zHas KOMIOZHIUS MOXKET
OBITH MPEACTABJICHA B CIMHAYHON JICKAPCTBCHHOH ()OpMeE, HATPHMED, B KAICYJIaX, KAPTPHLKAX, KCIATHHOBBIX HITH
OJIMCTCPHBIX YIAKOBKAX, U3 KOTOPBIX MOPOIIOK MOYKHO BBOJAMTH C IIOMOIIBIO HHTAJITOPA WiIH HHCY PdasTopa.
[0356] [IpeamoYTHTE THHBIC ¢IHHHYHBIC TO3HPOBAHHBIC COCTABBI MPCACTABIIAIOT COO0H COCTABHI,
coaeprkamue >(PPCKTHBHYIO T03Y AKTHBHOTO HHIPCAUCHTA, YKA3aHHYIO B JAHHOM JOKYMCHTC HIDKC, FITH CC
COOTBETCTBYIOIIYIO J0JIO.

[0357] Creayer mOHHMATH, YTO B IOTIOJTHCHHUE K HHTPEIUCHTAM, KOHKPETHO YKA3aHHBIM BBIIIC, COCTABHI,
OIMMCAHHBIC BBIIIC, MOTYT BKJIFOUATh APYTHC CPCACTBA, 06H.[€IIpI/IH$IT]>IC B I[aHHOfI obmactu TCXHHKH, C YUCTOM THIIA
paccMarpuBacMOTO COCTaBa, HATPUMEP TE, KOTOPBIC MOIXOIAT A IEPOPATHHOTO BBEICHHS, MOTYT BKJIFOUATh

APOMATH3HPYIOIIHE CPEACTBA.

Bseoenue u neuenue

[0358] CoeapHEHHUS MOYKHO BBOJIUTH NIEPOPATHHO HITH C IOMOIINBIO HHBEKINH B 03¢ OT 0,1 10 500 MI/kT B
JeHb. Jlmanas3oH 103 U1 B3POCIIBIX TIOACH B IEJIOM COCTaBILIET OT 5 MT 110 2 1/acHs. TadneTku wimm Apyrue (GopMsr
BBITYCKA, MPEAYCMOTPEHHbIC B THCKPETHBIX SAMHULAX, U YA0OCTBA MOTYT COACPKATh TAKOE KOJIMUCCTBO OJHOTO
HJIM HECKOJTBKHX COCTHHEHHH, KOTOpOE ABIACTCSA 3P (EeKTHBHEIM B JAHHOH 03¢ HIIH KPaTHOH ¢, Harmpumep,
€AWHUIBL, coaeprrarmue oT 5 Mr 10 500 Mr, 00brHO OT npudbmM3uTeNbHO 10 Mr 10 200 MT.

[0359] Konmu4iecTBO aKTHBHOTO HHTPSAUCHTA, KOTOPOS MOKHO OOBCIWHHUTE C MATCPHATAMH-HOCHTCIIMY [T
TIOJTyYCHHS OTHOM JICKAPCTBEHHOH (POPMBI, Oy IET H3MEHATHCS B 3aBHCHMOCTH OT IALUCHTA, JICUCHUE KOTOPOTO
OCYINECTBILIOT, H KOHKPETHOTO CTIOC00a BBEACHHSL.

[0360] CocIHCHAA MOYKHO BBOAHTD C TIOMOMIBIO PA3THYHBIX CIOCOO0B, HAMPUMED, ICPOPATEHO, MECTHO HITH
C MOMOINBI0 HHBEKIMH. OTBETCTBEHHOCTH 32 TOYHOE KOJHMYCCTBO COCAMHCHIS, BBOAUMOTO MAIHCHTY, HECET

nevamuii Bpad. KOHKPETHBI YPOBEHB TO3BI I KAKOTO-THOO KOHKPETHOTO MANUCHTA Oy ACT 3aBUCCTH OT PsAaa
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(pakTOpOB, B TOM UHCIIC AKTHBHOCTH KOHKPETHOTO HCIOJIB3YEMOTO COCIMHCHMIS, BO3PACTa, MACChI TeIa, 00Imero
COCTOSHHS 310POBBS, N0J1a, PALIHOHOB ITHTAHKS, BPEMCHH BBCICHHS, ITyTH BBEACHHS, CKOPOCTH BBIBEIACHUS,
KOMOHMHAIMY JICKAPCTBEHHBIX CPECTB, KOHKPETHOTO HAPYIICHHUS, OAJICKAIICTO JICUCHHIO, H TSDKECTH MOKA3aHHA
HITH COCTOSAHUA, OANICKAIMNX JTe4eHUI0. KpoMe TOro, MyTh BBEACHHA MOKET H3MECHATHCA B 3aBHCHMOCTH OT
COCTOSHHUSA H €0 TDHKECTH.

[0361] B HEKOTOPHIX CIYHASAX MOKET OBITH IEICCOOOPA3HO BBOIUTH IO MCHBINCH MEPE OTHO U3 COCAHHCHMIA,
OIMCAHHBIX B JAHHOM JOKYMEHTE (MM eT0 (hapMaLCBTHYCCKHU IPHEMIIEMYIO COJIb, CJIOKHBIN 3(up Hin
MPOJICKAPCTBO HA €T0 OCHOBE) B KOMOMHALMY C JPYTHM TEPANCBTHYCCKUM CPEACTBOM. TOIBKO B KA4eCTBE MPHMEDA,
€CJIH OJJHUM H3 NOOOYHBIX 3(p(EKTOB, HCIIBITHIBACMBIX ITALIUCHTOM IIPH MOJYUYCHUH OJHOTO H3 COCAUHCHUH,
OTMCAHHBIX B JAHHOM JOKYMEHTE, SIBJIICTCS THICPTCH3HSA, MOKET OBITH LIEIECCOOOPA3HO BBOAUTH
AQHTUTUIICPTCH3UBHOE CPEICTBO B KOMOHHAIIMHU C HCXOIHBIM TEPANICBTHUCCKHM CPEACTBOM. HITH TOTBKO B KauecTBe
npuMepa, Tepanesruueckast 3pGEeKTUBHOCTh OTHOTO U3 COCAUHCHUIH, ONMMHCAHHBIX B JAHHOM JOKYMCHTE, MOXKET
OBITH YBEIHYCHA IOCPEACTBOM BBEACHHUS BCIIOMOTATEIBHOTO CPEICTBA (T. €. CaMo IO ceOe BCIOMOTaTeIbHOE
CPEACTBO MOKET UMETh TOJBKO MHHHMAJIBHY IO TEPANICBTUUCCKYIO ITOJIB3Y, HO B KOMOHHAIMY C APYTHM
TEPaNeBTHUCCKHM CPEACTBOM O0IIast TepaneBTHYCCKA IOJb3a JULA MAUEHTA SBJLICTCS Yy BEIHUCHHON). Mmn ToIbKO
B Ka4yeCTBE MPUMEPA, OIaronpuATHbIH 3(P(PeKT, HCIBITHIBAC MBI MALMEHTOM, MOKET OBITh YBEIHYCH NMOCPESACTBOM
BBCICHHA OJHOTO U3 COCAUHCHUHN, ONMUCAHHBIX B JAHHOM JOKYMEHTE, C APYTHM TCPANCBTUUYCCKHM CPEACTBOM (UTO
TAKOKE BKITIOYACT TCPANICBTHUCCKYIO CXEMY ), KOTOPOE TAKKe 00IaAacT TCPANCBTHUCCKUM OIarONMPHATHBIM

3} dexrom. TorbKko B KauecTBe MpUMepa, B JCUCHHH AHA0ETa, PEeIyCMATPHBAIOLIEM BBSICHUE OJHOTO H3
COCTHHCHUI, ONMHCAHHBIX B JAHHOM JAOKYMCHTE, YBEIHMUCHHE TCPANICBTHYECKOTO 01aronpuaTHoro 3(hpexra MoKeT
TAKOKE MPOUCXOAUTH B PE3yIbTaTe 00CCICUCHUS MACHTA APYTHM TSPANICBTHYCCKUM CPESACTBOM /TS JICHCHHS
muadeTa. B moboM ciiyuae, He3aBHCHMO OT 3a00JICBAHMS, HAPYLICHUSA HITH COCTOSHHESA, TOJIC/KATICTO JICUCHHUIO,
o0l 0;JaroMPHATHBIHA Y(P(PEKT, UCTHITHIBACMBIH MAIHCHTOM, MOXKCT SBJIATHCS MPOCTO aJTUTHBHBIM I IBYX
TCPATICBTHYCCKHUX CPEACTB, WIIM MAIMCHT MOYKCT HCTBITHIBATh CHHEPICTHUCCKUH OJarONpHATHBIN S(P(EKT.

[0362] KoHKpeTHBIC HCOTPAHMYHBAOLIHUE PUMEPBI BOZMOYKHBIX BHI0OB KOMOHMHHPOBAHHOM TEPAITHH
BKITIOYAIOT IPUMEHEHUE ONPEACICHHBIX COSTHHCHUH M0 HACTOSAINEMY H300PETCHHIO C JOHENIE3HIIOM,
PHBACTHTMHHOM, TaJJAHTAMHHOM W MEMAHTHHOM. JIOTIOJTHUTEIbHBIC MPUMEPHI BKIIFOUAIOT AHTHTEIA K AMHIJIOHIY H
BAaKITHHBI HA MX OCHOBE, AaHTHTENA K Ab W BaKIMHEI HA HX OCHOBE, AHTHTENA K Tay-O€IKy H BAKIWHBI HA HX OCHOBC,
HHrHOUTOPHI B-CcekpeTassl, aroHucTsl 5-HT4, arTaroructsr 5-HT6, antaronunctsr 5-HT 1, aroHUCTH HHKOTHHOBBIX
peuenTopos o7, antaroHuCTsI penentopa 5-HT3, uarudutopst PDE4, narututops! O-rinkaHassl 0 JpyTHE
MEIHUKAMEHTBHI, 0J00PCHHBIC 1 IcUeHHS 00Ie3HH Anpureiivepa. JlOTOTHATEIbHBIC PUMEPHI BKIFOYAIOT
MeT(hOPMUH, MUHOIHKIIHH, TKAHEBOW AKTHBATOP IJIA3MHUHOTCHA U JPYTHE BH/IBI TEPAITHH, KOTOPHIC YIIyUIIAlOT
BBLKHBAEMOCTD HEHPOHOB.

[0363] B mobom ciyuae, HeCKOIBKO TEPANECBTHYECKUX CPEICTB (IO MEHBIICH MEpe OTHO M3 KOTOPHIX
MPEICTABIIET COOOH COCTMHEHHE, PACKPBITOC B TAHHOM JOKYMEHTE) MOKHO BBOJHTH B JTFOOOM ITOPSZIKE HITH JaXKe
OTHOBpPEMCHHO. [ [py 0THOBPEMEHHOM BBECICHHH HECKOJIBKO TEPATIEBTHUYCCKHUX CPEICTB MOTYT OBITH MPEACTABICHBI
B OJHOH ¢aUHOH (hopMe, HITH B HCCKOJIBKHX (POpMAaX (TOJBKO B KAUCCTBE MPHUMEPA, THOO B BUAC OTHON IHIIFOITH,
00 B BUJAE ABYX OTACIBHBIX MATOIb). OTHO M3 TEPANEBTHUYCCKUX CPEACTB MOYKET OBITh MPEAOCTABIICHO B
HECKOJIBKHX J103aX, WM 002 CPECTBA MOTYT OBITh IIPEIOCTABICHBI B HECKOJIBKHUX /103aX. [ Ipy HE OTHOBPEMECHHOM
BBC/ICHHH TIEPHO/] BPEMEHH MEKAY BBEACHHEM HECKOJIBKHX JI03 MOXKET OBITH JTFO00H NPOJOIKUTEIBHOCTH,

HAXOISIICHCS B JHATIA30HE OT HECKOJIBKUX MHHYT A0 YCTBIPEX HCACITD.
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[0364] Taxum 06pa3oM, B IPyTroM aCICKTE OMPEACICHHBIC BAPHAHTHI OCYIICCTBICHHUS MPCAYCMATPHBAIOT
CrocoOBbI JIe4YeHNUs HapyneHui, onmocpeaoBaHHbIX RIPK 1, y cyObekTa-yenoBeka Wim CyObEeKTa-KHBOTHOTO,
HYKTAIOIIIXCS B TAKOM JICUCHHH, BKTFOUAFOIINC BBCICHAC YKA3AHHOMY CYOBCKTY KOJIMYCCTBA COCOMHCHUS,
PacKpHITOTO B ITAHHOM JOKyMEHTE, 3(()eKTUBHOTO ISl YMCHBIICHUS TSHKECTH HIIH IPEIY TPEKACHHS YKA3aHHOTO
HAPYUOICHUA Y Cy6’I>CI(Ta, B KOM6I/IHaI.[I/II/I C IO MCHBIICH MCPC OAHUM JOMOJTHUTCIBHBIM CPCACTBOM I JICUCHUA
YKa3aHHOTO HAPYIICHHA, KOTOPOC W3BSCTHO W3 YPOBHA TCXHHUKH. B CBA3aHHOM aCIEKTE OMPEACICHHBIC BAPHAHTEHI
OCYIICCTBIICHHUS MPCAYCMATPUBAOT TCPANICBTHUCCKUC KOMIIO3HIIUH, COACPIKAIMUC IO MCHBIICH MEPE OTHO
COCAUHCHHUC, PACKPBITOC B JAHHOM OJOKYMCHTC, B KOM6I/IHaIII/II/I C OHHUM HJIH HCCKOJBbKHMH AOIMOJHHTCIbHBIMH
CpPEeACTBAMHU A/ JICUCHUS HapyIeHul, onocpeaoBanubix RIPK1.
[0365] B cBA3aHHOM aCTECKTE ONPEICICHHBIC BAPHAHTHI OCY ICCTBIICHHS MPEAY CMATPHBAOT CIIOCOOBI
JICUCHHA PaKa, KOTOPHIC BKIFOYAOT COBMECTHOC BBEICHUE IPYTOT0 TCPAICBTHUCCKOTO CPEACTBA. B HEKOTOPBIX
BapUAHTAX OCYIUECCTBICHUS APYTOE TEPANICBTHUCCKOE CPEACTBO MPEACTABICT COO0H HHIHOUTOP KOHTPOJIbHOH
TOYkH. B HEKOTOPBIX BAPHAHTAX OCYHICCTBJICHUSA IPYTOC TCPANICBTHUCCKOE CPEACTBO BEIOPAHO H3 HHIHOHTOPA,
MPEACTABIAIOMETO co60it anTuten0 K PD1, maruduropa, npeactasiumoniero codoit antureno k PDL1, uaruduropa,
npeacTasisromero co6oit antureno k CTLA4, uaruburopa, npeacTapisromero coboit anrureno k OX50,
HHTCHOMTOPA, MPEACTABIIIONICTO co00i anTuTeNno K TIM3, u mHrubuTopa, mpeACTAaBISIOMIECTO COO0H AaHTHTEIO K
LAGS.
[0366] JUns mpuMEHEHHA PU pake M HEOTUIACTHUECKUX 3a00neBanuax uaruoutop RIPK1 ontumansao
MO>KHO IIPUMEHATH BMECTE C OJHUM HJIH HECKOJBKUMH U3 CICAYIONINX HCOTPAHUYHBAIOIIUX IIPHMEPOB
MPOTHBOPAKOBBIX CPEICTB:
1) WHrHOWTOPHI HIH MOIYJIATOPHI OEIKA, YUACTBYFOLICTO B OHOM HJIH HECKOJBKHX Iy TSIX BOCCTAHOBICHHS
nospexkacHus JHK (DDR), Takue kak:
a. PARPI1/2, prmoyas 6¢3 OTpaHHUCHHSA 0JIaNapHO, HUPAMApHO, pyKanapuo;
b. xwuHaza 1 xourpompHOi Touku (CHK1), Brirouas 6¢3 orparuucHus. UCN-01, AZD7762,
PF477736, SCH900776, MK-8776, LY2603618, V158411 u EXEL-9844;
¢. kmHa3a 2 koHTpoasHOH Toukn (CHK?2), Bkmrouas 6¢3 orpanmducHmst: PV1019, NSC 109555 u
VRX0466617,

d. meoitnas CHK1/CHK?2, Bkmouas 6¢3 orpanmucuHust. XL-844, AZD7762 u PF-473336;
e. WEEI, Bxmouas 6e3 orpannueHnss: MK-1775 u PD0166285;

f.  ATM, sxmouas 6e3 orpanmucans KU-55933,

g JHK-3aBucuMas mpoTCHHKWHA3A, BKIFOUAsA O6¢3 orpanmiacHust NU7441 u M3814; u

h. momosHETEIBHBIC OCITKH, BOBICUCHHBIC B DDR;
2) HHTHOWTOPHI WM MOIYIATOPHI OTHOW WTH HCCKOJIBKIX HMMYHHBIX KOHTPOJBHBIX TOUCK, BKTFOUAsI 0¢3
OTPAHUICHUSL:
a. wHTHONTOPH PD-1, Takue kak HUBOIyMa0 (OPDIVO), memopom3ymad (KEYTRUDA),
maammazymad (CT-011) w AMP-224 (AMPLIMMUNE);
b. wmErEOHTOpEI PD-L1, Takue kak arezomm3ymad (TECENTRIQ), aenymab (Bavencio),
aypsanymad (Imfinzi), MPDL3280A (Tecentriq), BMS-936559 uw MEDI4736;

¢. anrurena k CTLA-4, takue kak ummmamyMad (YERVOY) u CP-675,206 (tpememmymad);
d. wHrHOMTOpHI T-KIETOYHOTO HMMYHOTIOOY THHA U JoMeHa MytmHA 3 (Tim-3);

¢. wmHrHOuTOpH V-goMeHHOTO Ig-cynmpeccopa akrusammn T-kimeTok (Vista);

f.  warnOutops! B- n T-mmMonmTaproro arrenroatopa (BTLA);



66

g wHrHOWTOpH reHa akrusaumn muMpouuTos 3 (LAG3); n
h.  wHrHOuTOpH! T-KIETOYHOTO HMMYHOTTIOOY IHHA M JOMEHA, MPEACTABILIOMETO COOO0MH
THPO3HWHCOACP AL HHTHOUTOPHBIH MOoTHB MMy Hopenenrropa (TIGIT);

3) umHrHOHWTOPHI TEIOMepa3sl Wi TenoMepHbie [IHK-CBA3bIBarONME COCTMHCHIS,

4) aTKWTHPYIOIIHC CPEeACTBA, BKIoUaa 6¢3 orpanmicHus xiaopamOynut (LEUKERAN), okcammmmaTua
(ELOKCATIN), crpenrroszomua (ZANOSAR), nakapbasun, udpocpamuza, nomyctud (CCNU),
mpokapoazua (MATULAN), remo3zonomun (TEMODAR) u tHoTteny;

5) JHK-cmmmBarommie CpeacTsa, BKIHOUAI 0¢3 orpaHuucHUS kapmy ctuH, xaopamOynut (LEUKERAN),
kap6ommatua (PARAPLATIN), nucmnarus (PLATIN), 6ycymspar (MYLERAN), mendanan
(ALKERAN), muromunma (MITOSOL) u nuxnogocpamux (ENDOKCAN);

6) anTUMeTadouThl, BKIOUas 6¢3 orpanmucHug kiaapuouH (LEUSTATIN), murap6un, (ARA-C),
mepkanronyput (PURINETHOL), Tuoryanus, nenroctatud (NIPENT), nuTto3una apabuHO3U
(umrapabun, ARA-C), remuurabun (GEMZAR), ¢propypaumn (5-FU, CARAC), xaneuutaOux
(XELODA), neiixosopuH (FUSILEV), merotpekcat (RHEUMATREX) u panturpexcen;

7) aHTUMHOTHYECCKHE CPEACTBA, KOTOPBIC 3a4acTYIO MPEACTABILIOT COOOH paCTUTCIBHBIC ATKATOUIBI U
TCPNICHOUABI WM HX MTPOH3BOAHBIC, B TOM YHCJIC O€3 OTPAHUUCHHS TAKCAHBI, TAKHUE KaK JOLCTAKCE
(TAXITERE), nakmurakcen (ABRAXANE, TAXOL); ankanouas! OapBHHKA, TAKAC KAK BUHKPUCTHH
(ONCOVIN), unOaacTuH, BuHae3uH U BuHOpea0uH (NAVELBINE);

8) HHrHOHWTOPHI TOMOH30MEPAskl, BKIIFOUAs O3 orpanmycHust aMakpul, kamnroteuud (CTP), reHuctens,
upuHoTekaH (CAMPTOSAR), Tonotekan (HY CAMTIN), nokcopyouims (ADRIAMY CIN),
mayHopyOunuH (CERUBIDINE), snupyounus (ELLENCE), ICRF-193, tenuno3un (VUMON),
mutokcaHTpoH (NOVANTRONE) 1 stonosun (EPOSIN);

9) wurrubuTops! pemmmkammy JJHK, sxmouas 6e3 orpanuucHust (aynapadus (FLUDARA), apuaukomnms,
TAHOUKJIOBHP | HAO(DOBHP;

10) wHrHOHTOPHI pHOOHY KICOo3uIH(pOC(haTPE Y KTa3bl, BKIOUAsA 0¢3 OTPAHHUCHHUS THAPOKCHMOUCBHHY,

11) HHTHOWTOPHI TPAHCKPHITIUH, BKIIFOUAA O6¢3 orpaHmicHAA akTHHOMHUIUH D (maxruHomuima, COSMEGEN)
U ITUKAMULMH (MUTPaMHULUH),

12) cpeacrea pacmemncunsa JHK, sxmrouas 6¢e3 orparmucHus Oncomunud (BLENOKCANE), nunapyOunuH,

13) UHTOTOKCHYCCKHC AHTHOMOTHKH, BKIFOUAS O0C3 OTPAHHUCHAA AKTHHOMHIWH D (TaKTHHOMUIINH,
COSMEGEN);

14) wHrHOWTOPHI apoMaTa3bl, BKIFOUAI O3 OTPaHHUCHU aMHHOTITYTETHMHT, aHACTPo301 (ARIMIDEX),
nerposon (FEMARA), soposon (RIVIZOR) u s3xcemectan (AROMASIN);

15) WHrHOWTOPHI AaHTHOTCHE3a, B TOM YHCIe O3 orpaHmycHUs reHucTenH, CyHuTHHHO (SUTENT) u
ocsanmsymad (AVASTIN);

16) aHTHCTCPOMAHBIC MPETAPATHI H AHTHAHAPOTCHHbIC MPETIAPATHI, BKIFOUYAs OC3 OTPAHIICHUS
amuHoTyTeTEMEA (CYTADREN), 6mkanytamun (CASODEX), mumpotepon, ¢nytamun (EULEXIN),
aunytamug (NILANDRON);

17) WHrHOWTOPHI THPO3HWHKHUHA3KI, BKIFOUasa Oe3 orpannicHus nMatuauO (GLEEVEC), sprotuan®
(TARCEVA), nanaturut (TYKERB), copapernd (NEXAVAR) u akcururnd (INLYTA);

18) wmaTHOMTOPHI MTOR, BKIFOUas 6¢3 orpaHuUCHUA 3Bepommyc, TeMcupoamyc (TORISEL) u cupommyc;,

19) MOHOKJIOHAIBHBIC AHTHTCIIA, BKIIFOUAA O¢3 orpanmucHusa Tpacty3ymad (HERCEPTIN) u purykcumab
(RITUXAN);
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20) HHAYKTOPHI ANIONTO3a, TAKHE KAK KOPAHLCIIHH,

21) wHrHOMTOPHI CHHTE3a OCIIKa, BKIFOUAs O€3 OTPaHWYCHHUS KIMHAAMHULINH, XJOPaM(PESHUKO, CTPEIITOMHIIH,
AQHU30MHIUH U [UKJIOTCKCHMIUT,

22) TpOTHBOAHAOCTHYECKUE CPEACTBA, BKIFOYAs O¢3 orpaHudeHIA MeT(hopMuH H (peH(POPMHH,

23) aHTHOWOTHUKH, BKITOYASA OC3 OTPAaHHYCHHS

a. TETPAUUKIUHBI, BKIOYAsS 0€3 OTpaHUUICHUS JOKCHIUKINH,

b. spuTpOMHIMHBI, BKIFOYAsA O3 OTPAHUYUCHHS a3HTPOMHUIIHH;

C. IIHIWIJIMIUHGL, BKIIOYas 03 OTPaHHYCHHUS TUTCIUKIINH;

d. mpoTHBOmapa3HTapHOE CPEACTBO, BKIIOYAA O3 OTPAHHUCHHA IUPBUHUS IAMOAT;

e. Oecra-maKkraMbl, BKIOYAs O€3 OTPAHWYCHUS NCHUIMIUTHHBI U Ie(haOCTIOPHHBI,

f.  aHTpaUMKIMHOBBIC AHTHOMOTHKH, BKJIFOUAs OC3 OTPAHUUCHUSA JayHOPYOHUIIMH H JTOKCOPY OHLIUH;

g Jpyruc aHTHOMOTHKH, BKJIFOUas Oe3 orpaHHUYCHHUS XnopaMpeHukor, MuroMuius C u
AKTHHOMUIINH;

24) TepaneBTHYECKHUE CPEACTBA HA OCHOBE aHTHTEL, BKIIFOUast 6€3 orpaHudeHUs MypoMoHao-CD3,
uH(pmukcumad (REMICADE), anamumymad (HUMIRA), omamuszymad (XOLAIR), maxau3ymad
(ZENAPAX), purykcumad (RITUXAN), ubpurymomad (ZEVALIN), Tosutymomad (BEXXAR),
nerykcumad (ERBITUX), tpactysymad (HERCEPTIN), ADCETRIS, anemry3yma6 (CAMPATH-1H),
Lym-1 (ONCOLYM), unumumymad (YERVOY), sutakcun, 6eBaruzymad (AVASTIN) u abuukcumad
(REOPRO); u

25) mpyrue cpeAcTBa, TAKHE KaK BaKIMHA Ha ocHOBE Oammniel Kanpmerra-I epena (B-C-G); Oycepenun
(ETILAMIDE); xnopoxut (ARALEN); knoapoHaT, maMHAPOHAT U ApyTHE OUC(POCHOHATEL, KOIXHIIHH,
JEMETOKCHBHPHINH, quxioparerar; sctpamyctus; (puirpactum (NEUPOGEN); ¢ty ipokopTi3oH
(FLORINEF); rozepemun (ZOLADEX); untepdepon; neiikopopus; seynpoans (LUPRON); nesamu3or,
JOHHJAMUH, MCCHA, McT(hopMuH, MuToTaH (0,p'-DDD, LY SODREN); HOK0JA30.T;, OKTPCOTH
(SANDOSTATIN); nepugo3un; noppumep (0COOCHHO B KOMOHHALMH C (DOTOTCPATUCH U JIyUCBOH
Tepanueii); CypaMuH, TAMOKCH(EH, THXJIOPHI THTAHOLCHA; TPCTHHOMH; AaHAOOIMUCCKHUE CTCPOHIBI, TAKHC
kak (payoxcumectepor (HALOTESTIN); 3cTporeHsl, Takue Kak 3¢Tpaguo.1, audTwictuiadecTpor (DES) u
JUCHECTPOJT, POTECTHHBI, TAKHE KaK MeApoKkcHumporectepona anerat (MPA) u MEreCTpo, H TECTOCTCPOH.

[0367] B onpencncHHBIX BAPUAHTAX OCYIICCTBICHUA COCIMHCHUS, KOMIIO3HIUH H CTIOCOOBI, PACKPHITHIC B
JAHHOM JOKYMCHTC, MOTYT OBITh MPUTOTHBI I JICUCHHUA HAPYIICHHUH, ACCOIMAPOBAHHBIX C BOCIATUTCIIHHBIM
KOMITOHEHTOM KJIETOYHOTO cTpecca. B ompeneneHHbIX BApHAHTAX OCYINECTBICHHUS HAPYIICHHUE BHIOPAHO U3
paccestHHOTO cKiepo3a, 6oie3an Humanna-I1nka, 6ome3an Anpnreiivepa, 6oe3uau [lapkuHCcoHA, GOKOBOTO
aMHOTPO(IIECKOTO CKIICPO3a, IEMEHIHH C TeabliaMu JIeBH, T0OHO-BHCOYHOH AcMEHIMH, 3a00JICBaHH, IPH
KOTOPBIX BO3HHKACT 3KCIAHCHS ITyTAMUHA, TAKAX Kak 00e3Hb [ eHTHHTTOHA, 601¢3Hp KeHHe M 1
CHHHOLCPEOCIIIIPHAS aTaAKCHSL.

[0368] B onpenencHHABIX BAPUAHTAX OCYIICCTBIICHUA COCAMHCHUS, KOMIIO3HIUH H CTIOCOOBI, PACKPHITHIC B
JAHHOM JOKYMCHTC, MOTYT OBITh MPUTOTHBI I ICUCHUA HCBPOTATHH. B ompeIieIcHHBIX BapHAHTAX
OCYIICCTBIICHHUS HCBPOTIATHA BRIOPAHA U3 AHAOCTHUCCKON HCBPOTIATHH W XAMHOTCPATINH, HHAY IUPOBAHHOM
HEBPOMATHECH.

[0369] B onpencncHHABIX BAPUAHTAX OCYIICCTBIICHUA COCAMHCHUS, KOMIIO3HIUH H CIIOCOOBI, PACKPHITHIC B
JAHHOM JOKYMCHTC, MOTYT OBITh IIPUTOTHBI TS JICUCHHS 3a00JICBAHHA CCTYATKH. B OMPeICICHHBIX BAPHAHTAX

OCYIICCTBJICHHUA 3a00JICBAHIC CCTUATKA BHIOPAHO H3 MAKYJIIPHOH JCTCHCPALUA H PCTHHATA.
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[0370] B onpenencHABIX BAPUAHTAX OCYIICCTBIICHUA COCMHCHUS, KOMIIO3HIUH H CTIOCOOBI, PACKPHITHIC B
JAHHOM JOKYMCHTE, MOTYT OBITh MPUTOIHBI 11 JcucHuA mospekacana [LIHC. B onpenencHHBIX BapHaHTaX
OCYIIECTBJICHHS IIOBPES)KACHUE BEIOPAHO W3 TPABMATHUCCKOTO NMOBPEKICHHS TOJJOBHOTO MO3Ta H HHCYJIBTA.
[0371] B onpenencHHBIX BAPHAHTAX OCYIICCTBIICHUA COCIMHCHUS, KOMIIO3HIUH H CIIOCOOBI, PACKPHITHIC B
JAHHOM JOKYMEHTE, MOTYT OBITh IPUTO/IHBI JJIA JICUCHHS Ay TONMMYHHOTO 3a00J1¢BaHus. B ompeneneHHbIX
BAPUAHTAX OCYINECCTBICHHUS ay TONMMYHHOE 3a00JICBaHHE BBIOPAHO W3 HECHIEHU(PHICCKOTO A3BCHHOTO KOJIHTA,
PEBMATOHIHOTO apTPHUTA, IICOPHA3a, BOMMAHKH, BOCIAJHTEILHOTO 3a00ICBAHNS KHIICUHHUKA.

[0372] B omnpenencHHBIX BAPHAHTAX OCYIICCTBIICHUA COCIMHCHUS, KOMIIO3HIIUH H CIIOCOOBI, PACKPHITHIC B
JAHHOM JOKYMCHTE, MOTYT OBITh IIPUTOHBI IS JICUCHHUS BHPYCHBIX HH(DCKIHI.

[0373] B omnpenencHHBIX BAPHAHTAX OCYIICCTBIICHHUA COCIMHCHUS, KOMIIO3HIIUH H CIIOCOOBI, PACKPHITHIC B
JAHHOM JOKYMCHTE, MOTYT OBITh IPUTOTHBI IJIA JICUCHHA CCIICHCA.

[0374] B onpenencHHBIX BAPHAHTAX OCYINCCTBIICHUA COCIHHCHUS, KOMIIO3HIIUH U CIIOCOOBI, PACKPHITHIC B
JAHHOM JOKYMCHTE, MOTYT OBITh IPUTOTHBI IS JICUCHHUS JCTCHCPAIIH CCTUATKH.

[0375] B onpenencHHBIX BAPHAHTAX OCYIIECTBIICHHUA COCIHHCHUS, KOMIIO3HIIUH U CIIOCOOBI, PACKPBITHIC B
JAHHOM JOKYMEHTE, MOTYT OBITh IPUIOTHBI I JICUCHHS HIICMHUYCCKOTO HHCYIbTA.

[0376] B onpenencHHBIX BAPHAHTAX OCYINECTBIICHUA COCIHHCHUS, KOMIIO3HIIUH U CIIOCOOBI, PACKPBITHIC B
JAHHOM JOKYMEHTE, MOTYT OBITh MPUTOIHBI JJISI JICUCHHSI BHY TPHMO3TOBOTO KPOBOH3THSHHSL.

[0377] B onpenencHHBIX BAPHAHTAX OCYINECTBJICHUA COCIHHCHUS, KOMIIO3HIIUH U CIIOCOOBI, PACKPBITHIC B
JAHHOM JOKYMEHTE, MOT'YT OBbITh IPUI'OJHBI I JICUEHHA OOKOBOTO aMHOTPO(PHUECKOTO CKIEPO3a.

[0378] B onpenencHHBIX BAPHAHTAX OCYIIECTBJICHUA COSTHHCHUS, KOMIIO3HIUH U CIIOCOOBI, PACKPBITHIC B
JAHHOM JOKYMEHTE, MOTYT OBITh MPUTOIHBI JJISI JICUCHHUSI OCTPOTO MOBPEKACHHS MOUCK.

[0379] B omnpeaeacHHBIX BAPHAHTAX OCYINCCTBIICHHSA COCOHHCHHUSA, KOMIIO3HIUH H CIIOCOOBI, PACKPHITHIC B
JAHHOM JOKYMCHTC, MOTYT OBITH IPHIOIHBI /IS JICUCHHA PeCPPY3HOHHOTO MOBPCIKIACHHS MHOKAPAA.

[0380] B omnpeaencHHBIX BAPHAHTAX OCYINCCTBICHHA COCOHHCHHUSA, KOMIIO3HIUH H CTIIOCOOBI, PACKPBITHIC B
JAHHOM JOKYMCHTC, MOTYT OBITH TPUTOIHBI IJIA JICUCHHA OOJC3HH AbITreHMepa.

[0381] B onpeacncHHBIX BAPHAHTAX OCYIICCTBICHHA COCOMHCHHUSA, KOMIIO3HIUH H CTIOCOOBI, PACKPHITHIC B
JAHHOM JOKYMCHTC, MOTYT OBITh MPHUTOTHBI I JICUCHHA HCCIICHH(PHUCCKOTO A3BCHHOTO KOJUTA.

[0382] B onpenencHHBIX BAPHAHTAX OCYIICCTBICHHUA COCOMHCHHUSA, KOMIIO3HIUH H CTIOCOOBI, PACKPBITHIC B
JAHHOM JOKYMCHTC, MOTYT OBITh PHTOTHBI IJIA JICUCHHS OCTCOAPTPHTA.

[0383] B onpencncHHABIX BAPHAHTAX OCYIICCTBICHUA COCIMHCHUSA, KOMIIO3HIUH H CTIOCOOBI, PACKPHITHIC B
JIAHHOM JOKYMEHTE, MOXKHO BBOJUTH COBMECTHO C APYTHUM TEPANCBTUUCCKUM CPEACTBOM.

[0384] Kpowme 1010, UTO ONpPEACACHHBIC COCAUHCHUS U COCTABBI, PACKPBITHIC B JAHHOM JOKYMEHTE, SIBIBIFOTCS
TPUTOTHBIMH TS JICUCHHSA YCTOBCKA, TAKKEC OHH MOTYT OBITh PUTOHBI T BETCPHHAPHOTO JICUCHHS JOMATITHHX
SKHUBOTHBIX, SK30TUYCCKUX KUBOTHBIX H CEIbCKOXO3HCTBEHHBIX )KUBOTHBIX, BKIIOUAS MICKOMHTAOIIUX, TPHI3YHOB

u T. 1. boree mpeamoYTHTEIbHEIC ;KHBOTHBIC BKIFOYAOT JIOMIAACH, COOAK W KOIIEK.

Cnucox coxpaugeHui

[0385] Ac,0O = ykeycnsriit anruapun;, AcCl = anernmnxnopun; AcOH = ykcycHas kuciora;, AIBN =
a300ucH300y THPOHUTPHIT, BOAH. = BoaHBIN, BAST = 6uc(2-meTokcmyTHm)aMmuHOCceps! TpudTopua; Bu = Oyru,
Bus;SnH = tpubytunomnosa ruapuzn; CD;OD = peiitepuposannsiii Metanor, CDCl; = nefirepupoBaHHbIi
xmopodopm; CDI = 1,1'-xkapbormmanmmvuaazor, DAST = (austunamuHo )cepsl Tpudropun; dba =
muoeHsnmuacHaneToH, DBU = 1,8-mnazadumkio|5.4.0lyaaen-7-eu; DCM = quxnopmeran; DEAD =

muaTurnazoaukapookcunat, DtBAD = nu-tper-6yrunazoaukapookcumar; DIBAL-H = qun300yTHIATFOMHHASL
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rugapug, DIEA = DIPEA = N, N-gum3onpommntaiamuH, DMAP = 4-mumerunamurotmpuans;, DMF = N, N-
maveruadopmamux; DMSO-ds = aefitepuposansslii ruMermicy ib(poxcna; DMSO = mumernincy asdoxena; DPPA
= mudpernnpocpopmnazuzg; dppf = 1,1'-onc(auperundocduno)peppouncr; EDCeHCl = EDCIeHCI = 1-3tmm-3-(3-
JUMETHIAMHHOTIPOIIUT) KapOosuumuaa ruapoxiopuy;, Et = stur; EtyO = muytunossni s¢gup; EtOAc = stunarnerar;
EtOH = stanour; u = yac; HATU = 2-(1H-7-a3aben3otpuazosn-1-mwn)-1,1,3,3-retpameruny poHus rekcadpropdocdar-
meraHamuHui, HMDS = rexkcamernmmucunazan; HOBT = 1-ruapokcubensorpuasor; iPr = i-Pr = uzonpommr = 2-
nponut, iPrOH = i-PrOH = u3onponanon; LAH = amomoruapun mutust; LDA = tuu30mpONuIaMuT THTH,
LiHMDS = 6uc(rpumeruincwimn)amua mutast, MeCN = anerorutpun, Mel = metumitoaun, MeOH = meranor; MP-
KapOOHATHAsI CMOJIa = MAKPOTIOpHUCTast KapOOHATHASI CMOJIA HA OCHOBE TPHATHJIAMMOHUS-MeTHINOHCTHpona;, MsCl
= mesuwmxiiopu, MTBE = metuin-rper-OyTunossiii 3¢up; n-Buli = H-OyTwumuruit; NaHMDS =
ouc(rpumeruncumun)amu HaTpud, NaOFEt = stokcug Hatpusa, NaOMe = metokcua Hatpusa, NaOtBu = tper-
oyrokcun Hatpust, NBS = N-Opomcyxmmaumun; NCS = N-xmopcykuuaumug;, NIS = N-fioacy kuunnmu g, NMP = N-
Metui-2-nuppoaunox; Pd(Phs)s = Terpaxuc(rpupenmnpocpun)mammauii(0); Pd,(dba); =
Tpuc(audeH3mwmacHaneron) mmamaaui(0); PACL(PPhs), = muxmopun 6uc(rpudpenmndocpun)namnanuii(Il); PG =
3amurHad rpyma; Ph = ¢penmr; prep-HPLC = npenapatuBHas BBICOKOI(D(PEKTHBHAS )KUIAKOCTHAS XPOMATOT padus;
PMBCI = mapa-metoxcubensut, PMBCI = napa-metoxcubersunxiaopus, PMBOH = mapa-MeTOKCHOCH3HIOBBIIH
crupt; PyBop = (6eH30TpHa301-1-110KkcH) rpunuppoauanHo pocponust rexcadpropdochar; Pyr = mupuaus; k. T. =
KoMHaTHas Temnepatypa;, RuPhos = 2-munuxnorexcunpocpuuo-2’,6'-TuH30MpONOKCHON(DCHIIT, HACHIIL, =
HACBIIICHHBIN; SS = HACBIMICHHBIN pacTBop; tBu = t-Bu = tper-OyTin = 1,1-mumetmmtun;, TBAF =
tetpadytunammonus Gropux, TBDPS = tper-Oyrunaupenuncumr, t-BuOH = tBuOH = tper-O6ytanon; TP =
npormapochouossiii auruapua; TEA = EGN = tpustunamun; TFA = tpudropykcycHas kucnora, TFAA =
tpudropykcycHslii anruapun;, THF = terparuapodypan; TIPS = tpumsonponmicumui, Tol = Toxyor; TsCl =
to3unxmopux;, Trt = Tputua = (tpudperummerm, Xantphos = 4,5-6uc(mudernnpochuno)-9,9-TMMETHIKCAHTEH,

XPhos = 2-gunuknorekcmwipochuro-2',4',6'-rpur30npomuio u)eHUL.

Oo61me cmocoObl CHHTE3a T MOJIVYCHU A COCTHHCHUN

[0386] JIns OCyIIeCTBICHAA HACTOAMICTO H300PCTCHIA HA MPAKTHKS MOKHO MPUMCHATD CJICAYIOIIHC CXCMBI.
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Cxema I
O
/
@)
CHO N HO
Ph,P= o NH
B Rio - NH,NH, R102 O E
Rip¢-CHO ——M — 101 -
R101 R102 AcOH R
A o
L w)jk e jgjk 5 jgf
R101 R101 R101
o aw /C( \\gj\ - y /(( \F\
R101 R101
[0387] OmnpeneeHEBIC IPHMEPBI, PACKPHITHIE B JAHHOM JOKYMEHTE, MOTYT OBITh CHHTC3HPOBAHBI
NOCPEACTBOM IIPHMEHEHH OOILEH IPOLEAyPbl CHHTE3a, IIPEICTABICHHON Ha cxeMe 1.
[0388] Hcxomubrif ampaeru (A) MOKET OBITh (PYHKIHOHATH3HPOBAH OO0 MPOH3BOIHOTO akposcuHa (C)

MOCPEACTBOM PEAaKIUH TAKOTO THIA, KaK peakist Burrura, ¢ pocopaHoBBIM peareHTOM, TaKUM Kak 2~(Tpu(eHmI-
1’-pocanmminen)aneransaerua (B). B kauecTBe anbTepHATHBEI HCHACHIMICHHBIC KAPOOHMILHEIC COCTHHCHIL
TAKKEC MOTYT OBITh CHHTC3HPOBAHBI U3 (A) IOCPSACTBOM aJIbI0JbHO N KOHACHCAIHH C IIPHMCHCHHCM
areranpanbaeruaa (He nokasan). Kpome toro, takne coenuHeHus, Kak (C), MOTYT OBITh MOJTYUYCHBI IOCPESACTBOM
Pa3THYHBIX TPCOOPA30BaHHI, H3BCCTHHIX CIICHUAACTY B JAHHOH 00JJACTH TCXHHUKH, KOTOPHIC MPCoOIaqaroT B
JUTEPATypPe, BKIIOYASA O¢3 OTPAHHUICHHA MOTU(PHKALINH APHITATIOTCHHIOB C IIOMOIIBEO ATKCHOOPAHOBBIX
COCTUHCHUH MOCPCACTBOM PEAKIIMA TAKOTO THMA, Kak peakima Cy3yKH, WIH ¢ MOMOIIBIO ATKCHOBBIX COCIMHCHUT
TMOCPSACTBOM PCAKIHU TAKOTO THIA, KaK Peakimsa XeKa, MpHYeM MOCTC TF000H W3 HUX MPH HCOOXOAUMOCTH MOTYT
CIICIOBATH TOTIOTHUTCIIBHBIC MOIH(DHKALIAH,

[0389] HenacwmeHHOS KapOOHATBHOS POMEKyTOUHOS coeauHeHHE (C) MOXKET OBITh TOIBCPIKCHO
OUKTH3A0AHA ¢ THAPA3HHOM (YHCTBIM, THIPATOM HTH PACTBOPOM) B MMPOTOHHBIX WJIH ANMPOTOHHBIX PACTBOPHTCIIAX C
mobasicHHCM HH 0¢3 J0OABIICHHS KHCIOTHI, TAKOH KAK YKCYCHAS KACIIOTA, 4 TAKKS MPH HATPCBAHWH WITH
OXJIAYKICHUH WJTH B OTCYTCTBHC TAKOBBIX ¢ 00PAa30BaHHCM MHAPA30IHHOBOTO coeauHeHuA (D), Takke HA3pIBACMOTO
JUTHAPOTIAPA30TIOM.

[0390] IMupazonua (D) MOKET BCTYNATh B PCAKIHH COUCTAHUS ¢ KAPOOHOBBIMH KHCJIOTAMH, TAKAMH KAk 3-
(MeToxcukapOoHIT)OnKIo| 1. 1. 1JmerTan-1-kapdorosas kucnota (E), ¢ mpuMCHCHHCM Pa3THIHBIX YCIOBHI
peaknuu coueTanus, TakuX kKak HATU mm T3P, wim ¢ moMOIIBI0 COOTBETCTBYIOMIETO XJIOPAHTHAPHIA (HE MOKA3aH,
JOCTYIICH B pe3yabTare peaknun, Hanpumep, ¢ (COCL), wm SOCL), ¢ obpasosanmem amuaa (F).

[0391] CocmuaeHme (F) MOKeT OBITH KOHCYHBIM COCOMHCHACM HJTH MOKCT COCPKATh OPTOTOHAIBHO

SAIUINCHHBIH WiH ()Y HKIHOHATM3HPOBAHHEIA (DparMCHT I JaTbHCHINCH Moaupukammn. Hampumep, ruapomus
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TO3BOJIACT MOy YHTH KApOOHOBYIO KUCIOTY (G), KOTOpas MOKET OBITh BOCcCTaHOBJICHA 10 crmpTa (H) ¢
TPUMEHEHAUEM CTAHAAPTHBIX YCIOBHH, TAKMX KaK THAPon3 ¢ moMomsio LiOH 1 BOCCTaHOBIECHHE C MOMOMIBIO
THF-0OopaHa COOTBETCTBEHHO.

[0392] Coecmuaerne (H) MOxkeT OBITh KOHCUHBIM COCIHHCHUEM HITH MOYKET COACPIKATh OPTOTOHAIBHO
3aNMINCHHBIN UM ()Y HKITHOHAIH3HPOBAHHBIH (PparMeHT A1 AOMOIHHTENbHOH Moaudukamy. Hanmpuvep,
niepiHbI crupT (H) MOXKeT OBITH IPEBpPAIICH B YXOJAILYIO TPYIITY C IIOMOINBIO CYIb(OHIIXIOPHIA, TAKOTO KaK
ME3HI- Wi To3mxyiopua. Ha cxeme 1 He n300paskeHO, HO OUCHD MOX0KE HA TO, uTo crupT coeauHeHusa (H) taxxe
MOSKET OBITH MPEBPAIICH B TATOTCHHUT, TaKOH KaK OpOMEJ, HEOCPSACTBCHHO B YCIOBHAX PCAKIHH, TTOI00OHOM
peaxinu Anmen, ¢ npuMeHEHHEM Tpu(peHmI(pocPuHa (B cCBOOOTHOH (POpME HITH CBA3AHHOTO CO CMOJIOH) H
HCTOYHHKA OPOMA, TAKOTO KAK TCTPAOPOMMETAH, IPUYUCM 0KHUIACTCA, YTO 3TOT AJKIJIOPOMHT OYACT BCTYNATh B
peaxnro noaooHo Mesunaty (I) wim To3unary (e moxaszan). Kpome toro, ciupt coequuacHus (H) Moxer ObITh
MPEBPAILCH B XJIOPUA W (PTOPHI C HCIOIb30BAHUEM CPECTB, H3BECTHBIX CIICIHAIUCTAM B JAHHOH 00IacTu.
[0393] Coemunenue (I) MOKeT OBITH OABCPIKCHO VCIOBHAM HY KJICO(DHIBHOTO 3aMEIICHUS B PACTBOPUTEIIAX,
Takux kak DMF, B npucyTcTBUH OCHOBaHHH, Takux Kak Cs;COs, ¢ 06pa3oBaHHEM MPOIYKTOB, TAKHX Kak N-
3aMeIneHHBIN mupas3o: (J). KpoMe Toro, MOTYT OBITH MOJyYCHBI H APYTHE MPOIYKTHI 3aMCLICHHUS U3 AMUHOB,
IMAHHJOB, a3UA0B, THAPA3HHOB, THAPA30HOB, AMHIUHOB, CIIUPTOB U APYTHX ICTCPOLUKIOB, HC HCKIIIOYAI WM HE
OTPAaHHYMBAICH HMUAA30aMHU, HHAA30JaMu, OCH3UMUIA30/1aMu, OCH30Tpra3oaamu. [lyTem mocie [y romux peaxuui
3TUX MPOJYKTOB, TAKUX KAaK a3HAbI X HUTPUIIBL, MOTYT OBITh IIOJIyUCHBI OTIOJHUTEIbHBIC COCAUHCHHS, BKIIOUas 63
OTPaHUYCHUS IHPA30JIbl, MHPHUMHUIMHBL, TPHA30JIbI H 0Kcaaua3oisl. Coequnenue (I) Taioke MOXKET OBITh
NPEBPALICHO B COCAMHEHHSA, MOA00HbIE cOeAUHEHHIO (J), MOCPEeICTBOM Hy KICO(HIBHBIX 3aMEINCHHH C IPYTHMH

ocHoBaHmsMH, Takumu kak NaH u LiIHMDS, B pactsoputemnsix, nogo0usix THF wmun NMP.

Cxema Il
N R201 R202
HNR201 R202
R1 02 . R102
R OCHOBaHME riot ©
[0394] Kak moxa3zano Ha cxeme 11, MokeT OBITH MPOBEACHA PeakUus coucTaHusd cocauHeHUA (G) ¢ aMHHAMHE C

TMOMOIIBIO MPOLICAYP, PACKPHITHIX HA cxeme I, st mpeodpazosanus coeauacHUA (D) B (F) mwim mocpeacTsoM

TMOA00HOH MPOLCAY PI, H3BECCTHOH U3 YPOBHSA TCXHUKH, ¢ oayucHAeM amuaa (K).
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Cxema 111
o
/
o
R303 HO R303
o E
NH
R302 R302
301 301
R L R
R303 OH R303 OR?304
————
N
R302 R302
r3ot O N R301
[0395] Kaxk moxa3zano Ha cxeme 111, mHppOIMIHHOBBIC COCIUHECHHUS MOTYT OBITh IOIYUYCHBI C TOMOIIBIO

MOCNICI0BATECIbHOCTH Peakuuii, mogo0HOH TOH, KoTopas packpsiTa Ha cxeme 1. [Tuppomuaus (L) MoXxeT OBITH
BBC/ICH B PCAKIIHIO COUCTAHUS C KAPOOHOBBIMH KUCIOTaMH, TakuMu Kak (E), mocpencTsoM mpoueayp, pacKpbIThIX
Ha cxeme 1, mua npeobpaszosanust coequacHus (D) B (F) wim mocpeacTsoM mogoOHO#H mpoueaypsl, H3BECTHOH H3
YPOBHS TEXHUKH, C IoayueHneM amuaa (M). OyHKIHOHAIBHAS TPy A CI0XKHOTo (pupa (M) MoxkeT OBITh
BOCCTAHOBJICHA A0 ciupToBO#H rpymmsl (N) 060 HEMOCPEACTBCHHO, THOO MOCPESACTBOM KapOOHOBOH KHUCIIOTHI (HE
MOKA3aHa) C IPUMEHCHUEM PearcHToB, Takux kak LiBH,. Hakonen, nepsuunbtii criupt (N) MOKeT OBITh
mpeoOpa30BaH MOCPEACTBOM PEAKIHH 3aMCIICHHS C TIOJTyYeHHEM npoaykra couetaHus (O). BosmorxHbe

MAHHITY JBINAH BKTIOYAOT O3 OTPaHHYCHESA. COYCTaHHEC MUIYHOOY, HYKICO(DHUIBHOS AT (PATHICCKOS 3aMCINCHIC H
HYKJICO(PHIBHOE apOMATHICCKOC 3aMEIICHHIE CITHPTA, a TAKKE HYyKJICO(IIbHOE aTu(paTHUCCKOES 3aMEIICHHIE,

HaIpHMEP, COOTBETCTBYIOIICTO FaNOTCHAA HIIH CJIOKHOTO 3(Hpa CyIb()OKHCIOTH H CIIHPTA.

R303 R303 CHO
R302 \—( R302 ;NF
(o] P

301 301
R R

Cxema IV

R401

R303 OR*02
401
R R302 :r- N
R303 \‘gj\ / R301 © R
R302 -\_r R401

R301
R303 F
302 ;N
R 0 S

R301
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[0396] Kaxk packprrro Ha cxeme 1V, coemuaeHHe (N) MOXKET OBITH JOTIOTHUTEIHHO MOAH(HIPOBAHO. B 3TOM
CJIy4ac TICPBUYHBIN CITHPT MOYKET OBITh OKHCJICH C TOMyUCHIEM ambacruaa (P) mocpeacTBOM peakmuii U pearcHToB,
XapaKTEPHBIX 711 YPOBHS TEXHUKH, TAKUX Kak OKHCIcHUE o CBepHy.

[0397] CoemuaeHue (Q) MOXKET OBITH JOTIOJHATSIHHO MPCOOPA30BAHO B 3aBHCHMOCTH OT OPTOTOHATBHBIX
(P)YHKIIMOHATBHBIX TPYII B MOJIEKyJIe. HanmprmMep, kak packpsITO HA JAHHOH CXEME, albACIH MOKET OBITh
mpeoOpa3oBaH B crupT (@) C HOMOIMBIO PEAKIHIA, H3BCCTHBIX U3 YPOBHS TCXHUKH, BKITFOUASI O¢3 OTPaHMYCHHA
peaxumio ¢ peareHToM [ puHbsapa, TakuM kak CH3sMgBr nim PhMgBr.

[0398] CocmuaeHmE (QQ) MOKET OBITH KOHCUHBIM COCAHHCHUCM, HITH MOYKET OBITh JOTIOTHUTCIIEHO
peoOPa30BaHO B 3aBUCHMOCTH OT OPTOTOHAJIBHBIX (DYHKIMOHAIBHBIX IPYIIIT B MOJIEKYJIE, U, KaK Ha JaHHOH cxeMe,
MO’KET OBITH MPEOOPA30BAHO B COCAUHCHHUE, MPEACTABIIIONICe coO0l mpocToii a¢up (R), mocpeacTsom peakmuii,
M3BECTHBIX U3 YPOBHA TCXHHKHU H JIUTCPATyPhL, kKak omucaHo Ha cxeMax I, IT u II1

[0399] B xauecTse anbTepHATHBBI COeAUHEHHUE (Q) MOXKET OBITH MPEBPAIICHO BO (PTOPHI C IPUMEHEHUEM
pearcHTOB, H3BECTHBIX W3 YPOBHA TEXHUKHU H JIUTEpaTyphl, npuueM DAST sBisercst 0MHUM U3 HECKOIbKUX

npuMepoB. JIpyrue MaHHIY IMHA CO BTOPHYHBIM CITHPTOM (QQ) XOPOIIO H3BECTHHI U3 YPOBHA TEXHHKH.

Cxema V
HO R5010 R5010
"C\ - . N
N~Boc N~Boc N~H
T U \
COOMe
OH
X © w R303 COOMe R303
)
Z N Z N
O X 0 Y
[0400] OnpenencHHBIC COCTUHEHHS, PACKPBITHIC B JAHHOM JOKYMCHTE, MOTYT OBITh CHHTC3HPOBAHEI C

MPUMCHCHHUEM OOIICH MPOLCIyPhl CHHTE3a, MPSACTaBICHHOH Ha cxeMe V. Coaepskammuii 3aiUTHY O TPYIIITY
ruapoxcunuppouanH T MoskeT OBITh 3aMEIIEH C MPHMEHEHUEM peakimy MUy HOOY ¢ MOJyYeHHEM IMPOCTOTO
3¢pupa U. YaancHue 3aIATHOH TPYIIBI MPUBOAUT K 00PA30BAHHUIO BTOPHYHOTO aMHHA V, KOTOPBIH MOYKCT OBITh
BBCZICH B PEAKIMIO COUCTAHMUS C COACPKAIIIM AKTHBHPYIOIIY IO IPYIITY CJIOXKHBIM d(pupoM W (Xa =
AKTHUBHPYIOIIAS IPYIIIA, TAKasd KaK CyKIUHUMUL) C TOJyUeHHEM aMua X. JlomomHATenbHAS Py HKIIHOHAIN3AIHS C
MPUMEHEHUEM IPOLEAYP, PACKPBITHIX HA MPUBEACHHBIX BBIIIEC CXEMAX, C IPAUMECHEHUEM METOAHK, H3BECTHBIX U3
YPOBHA TEXHHKH, OyAeT 00eCcIieynBaTh NOJTyUYCHHUE IIEPBUYHOTO ciUpTa Y HIIH APYTHX COCAHHCHHM.

[0401] WnmocTpaTHBHBEIEC TUPA30MHBI CHHTC3HPOBATH MTOJO00HO MpuMepy 1 ¢ OTMEUCHHBIMHI
nekmodeHUsIMA. COOTBETCTBYFOINMH (DeHUTAKPHIIOBBIH aTbACTH, MPUMEHICMBIH /UL OTYUYCHHS THPA30JIHHA,

TakKe ObLT CHHTE3UPOBAH MOJOOHO TOMY, KaK OIIMCAHO B MpuMepe 1 v kKak omucaHo B mpumepe 207.

Tabmuna 1. MumocTpaTHBHBIE MUPA30IHHOBBIE (4. 5-muruapo-1/4-mupa3oi1) TPOMEIKYTOUHBIE COEIHHEHHUL.
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Crpykrypa /
®opmyia

'H AMP

Bapuanrtbi
YCJI0BHId

peaxmum

Hoapodusrie
JTAHHBLIC

OYHCTKH

Bnepernie
HCII0JIB30
BAaHO B

npuMepe

=N

A

NH

(600 MT', DMSO-ds) 57,30 (d, J = 4.1
Ty, 1H), 7.13 — 7,07 (m, 1H), 7,06 —
7,00 (m, 2H), 6,73 (br-s, 1H), 4,64 (id,
J=10,6,4,1Tw, 1H), 3,07 (ddd, J =
16,9, 10,7, 1,7 T, 1H), 2,49 — 2,40 (m,
1H)

1

F F |
CioH10F2N>

(300 MT', CDCls) & 6,95 — 6,85 (m,
1H), 6,81 — 6,64 (m, 2H), 5,39 (dd, ] =
11,8,4,7 T, 1H), 3,36 (dd, J = 18,3,
11,8 T, 1H), 3,06 (dd, J = 16,7, 10,5
Ty, 1H), 2,11 (s, 3H)

47

=N

\

NH

F

F
CoHgF2N»

(500 MI', CD;0OD) & 7.24 — 7,19 (m,
1H), 7,12 — 7,06 (m, 1H), 7,03 — 6,97
(m, 1H), 6,87 — 6,84 (m, 1H), 4,95
4.89 (m, 1H), 3,27 — 3,15 (m, 1H), 2,64
~ 2,54 (m, 1H).

53

CsHgFN3

(500 MT'y, CD;OD) & 8,40 — 8,39 (m,
1H), 8,37 — 8,36 (m, 1H), 7,69 — 7,64
(m, 1H), 6,90 — 6,85 (m, 1H), 4,84 —
478 (m, 1H), 3,23 (ddd, J = 17.3, 10.8,
1,7 T, 1H), 2,66 (ddd, T = 17.3, 10,5,
1,6 T, 1H).

14

=N

\

NH

NC
CioHgN3

(500 MI'w, CD:OD) & 7,74 — 771 (m,
1H), 7.69 — 7.66 (m, 1H), 7.64 — 7.61
(m, 1H), 7,54 — 7,49 (m, 1H), 6,87 —
6.84 (m, 1H), 4.81 — 4,73 (m, 1H), 3,20
(ddd,J =17.3,10,7, 1,7 T, 1H), 2.63
(ddd,J =173, 10,4, 1,7 T, 1H).

82

=N

\

NH

N™ X
LN

C7HgN,

(600 MT', CDCls) 58,70 (d, J = 1.4
T, 1H), 8,56 — 8,47 (m, 2H), 6,86 (d, J
=1,7 T, 1H), 4,91 (dd, J= 11,1, 8.1
Ty, 1H), 327 (ddd, J=172, 11,1, 1.6
Ty, 1H), 2,94 (ddd, T=17.2, 8.1, 1.6
Ty, 1H).

51
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Crpykrypa /
®opmyia

'H AMP

Bapuanrtbi
YCJI0BHId

peaxmum

Hoapodusrie
JTAHHBLIC

OYHCTKH

Bnepernie
HCII0JIB30
BAaHO B

npuMepe

(300 MT', CDCls) $ 8,55 (d, J = 1.4
T, 1H), 8,40 (d, ] = 1,4 T, 1H), 6,89
~ 6,84 (m, 1H), 4,87 (dd, J = 11,0, 8,0
T, 1H), 3,24 (ddd, J=17.2, 11,0, 1.6
T, 1H), 2,92 (ddd, J=17.2, 8.1, 1.6
T, 1H), 2,57 (s, 3H).

49

(600 MT', CDCls) & 8.48 (s, 1H), 8,38
(s, 1H), 6,89 — 6,81 (m, 1H), 4,86 (dd, J
=11,1,8,0 Ty, 1H), 3,25 (ddd, J =
17.2, 11,1, 1,6 Ty, 1H), 2,93 (ddd, ] =
17.2, 8.0, 1,7 T, 1H), 2,56 (s, 3H).

50

(600 MI', CDCls) & 8,81 (d, J = 2,0
Ty, 1H), 8,79 (d, J = 2.2 T, 1H), 8,07
8,03 (m, 1H), 6,88 — 6,84 (m, 1H),
5,93 (s, 1H), 4,86 — 4,80 (m, 1H), 3,25
(ddd, J=17.1, 10,9, 1,7 T', 1H), 2,65
(ddd, J=17.1, 10,4, 1,6 T', 1H).

168

(600 My, DMSO-~ds) 5 7,77 — 7.53
(m, 5H), 6,77 — 6,72 (m, 1H), 4,72 —
4,62 (m, 1H), 3,09 (ddd, J = 17,0, 10,8,
1,7 T, 1H), 2,54 — 2,45 (m, 1H).

44

z
/

(600 MT', CDCls) & 8,37 (s, 1H), 7,52
-7.46 (m, 1H), 7,28 - 7,25 (m, 1H),
6,86 - 6,79 (m, 1H), 4,88 - 4.79 (m,
1H), 3,23 - 3,15 (m, 1H), 2,86 (ddd, J =
17.2,7.7,1,7 Ty, 1H), 2,32 (s, 3H).

171

C7HoN;S

(600 MT', DMSO-ds) §7,52 (d,J = 4.8
T, 1H), 7,14 (s, 1H), 6,79 (s, 1H), 4,84
(td,J =108, 4,9 T, 1H), 3,17 (ddd, J
=17,1, 11,3, 1,7 T, 1H), 2,66 - 2,58
(m, 1H), 2,32 (s, 3H).

170
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Bnepernie
BapuanTsl Hoapodubie |HCMOIB30
Crpykrypa / YCJI0BHId JAHHBIE BAHO B
®opmyaa 'H AMP peaxkuun O4HCTKH npumMepe
=N (500 MI';, DMSO-ds) 5 8,62 (s, 2H), 183
NH 731(d,J=3,9Tw, 1H), 6,84 — 6,77
N (m, 1H), 4,62 (td, J = 10,5, 3.9 T', 1H),
Nl N 3,08 (ddd, J = 16,9, 10,7, 1,7 T, 1H),
T 2,62 — 2,54 (m, 4H).
CgHioNy
=N (600 MI';, DMSO-ds) 5 8,37 (d, J = 2.3 | AcOH - 1,7 249
NH T'w, 1H), 7,60 (dd, J = 8.0, 2.4 Ty, 1H), |sks., HAN2 -
N 722(d, J=3.9Tw 1H),7.22-7.18  |1.5 7xs., EtOH,
NI P (m, 1H), 6,75 (d, J = 1,8 ', 1H), 4,59 |80°C
(td, T = 10,6, 3,9 ', 1H), 3,04 (ddd, J
=16,9,10,7, 1,7 T, 1H), 2,48 — 2,45
CoH11N;
(m, 1H), 2,43 (s, 3H).
=N (500 M, DMSO-ds) 57,22 - 7,18 |AcOH - 1,7 Pacteop 0- | 198
NH (m, 2H), 7,14 - 7.11 (m, 3H), 6,71 (d, J | >xe., HAN2 - [60%
=1,7Tn, 1H), 4,54 (td, J=10,7,3,3 |15 5ks., EtOH, |iPrOH/EtOAc
Ty, 1H), 3,00 (ddd, J = 16,8, 10,7, 1,7 |80°C
T'w, 1H), 2,43 (ddd, J = 16,8, 10,6, 1.6
T, 1H), 2,27 (s, 3H).
CiocH12N,
=N (600 MI', DMSO-ds) § 7,20 (t, J = 7.5 | AcOH - 1,7 243
NH T, 1H), 7,15 — 7,12 (m, 2H), 7,10 (d, J | 5xs., H4N2 -
=7,7Tw, 1H), 7,05 (d,J = 7,5 'y, 1H), | 1.5 sxs., EtOH,
6,71(d,J= 1,8 T, 1H), 4,54 (td, J= |80°C
10,7, 3,4 T, 1H), 3,02 (ddd, J = 16.8,
CiothiN 10,7, 1,7 T, 1H), 2,45 (ddd, T = 16.8,
10,7, 1,6 T, 1H), 2,28 (s, 3H).
=N (600 MI', DMSO-ds) § 7.35 — 7.30 0-40% 237
NH (m, 1H), 7,27 — 7,23 (m, 2H), 7,21 — EtOAc/iPrOH
F 7,16 (m, 1H), 6,76 (d, ] = 1,7 T, 1H), (5:1)
481 (td, J= 10,5, 4,0 Ty, 1H), 3,15 -
E

CoHgF2N»

3,08 (m, 1H), 2,55 — 2,51 (m, 1H).
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Ty, 1H), 2,46 (dd, T = 17,0, 10,0 Ty,

Bnepernie
BapuanTsl Hoapodubie |HCMOIB30
Crpykrypa / YCJI0BHId JAHHBIE BAHO B
®opmyaa 'H AMP peaxkuun O4HCTKH npumMepe
=N (600 MI', DMSO-ds) 5 7,55 - 741  |AcOH - 1,7 0-40% 242
NH (m, 1H), 7,43 — 7,29 (m, 2H), 7,26 (d, J |sxB., H4N2 -  |EtOAc/iPrOH
=40Tw 1H), 6,73 (d,J= 1,7 ', 1H), | 1,5 sxs., EtOH, |(5:1)
461 (td, J=10,7, 3,7 T, 1H), 3,05 80°C
F (ddd, J = 16,9, 10,7, 1,7 Ty, 1H), 2,49 —
F 2,44 (m, 1H).
CoHsFaN,
—N (600 MT', DMSO-ds) 5 8.79 (d, J = 4,8 | AcOH - 1,7 0-100% 259
NH Ty, 2H), 742 (, =49 T, 1H), 7,15 |k, H4N2 -  |DCM/MeOH
Sy (s, 1H), 6,74 (s, 1H), 4,73 (ddd, J = 1,5 5xs., EtOH, [(10:1)
k% 11.2,6.4,2,6 T, 1H), 3,13 (ddd, J=  |80°C
17.1,6.4,1,7 T, 1H), 3,04 (ddd, J =
CHN, 17.2,11,1 T, 1H).
=N (600 MI', DMSO-ds) 6 7.32 (d, J = 4,1 | AcOH - 1,7 0-40% 203
NH T, 1H), 7,24 — 7,21 (m, 2H), 6,73 (d, J sk, H4N2 - | EtOAc/iPrOH
=1,7 T, 1H), 4,64 (td, J=10,6,4,1  |1.5 ks, EtOH, |(5:1)
T'w, 1H), 3,08 (ddd, J = 17,0, 10,9, 1.7 |80°C
F F T, 1H), 2,49 — 2,45 (m, 1H).
Br
CoH-BIFaN,
—N (600 MI', DMSO-ds) 5 7.50 - 743 |AcOH - 1,7 0-40% 240
NH (m, 1H), 7,24 — 7,17 (m, 2H), 7,06 (td, |sxs., H4N2 -  |EtOAc/iPrOH
F J=86.27Tn, 1H).6,75(d.J=1.8  |1.53ks., EtOH, |(5:1)
T, 1H), 4,75 (td, J = 10,6, 3,9 'y, 1H), | 80°C
3,11 - 3,04 (m, 1H), 2,46 (dd, J = 17,0,
F 10,2 T, 1H).
CoHsFaN,
—N (600 MT', DMSO-ds) 57.21 (d, J = 4,0 | AcOH - 1,7 0-40% 236
NH T, 1H), 7,17 — 7,10 (m, 2H), 6,74 (d, J |»xs., H4N2 -  |EtOAc/iPrOH
E =1.8Tw, 1H), 4,73 (td, J=10,5,3,9  |1.5 ke, EtOH, |(5:1)
T, 1H), 3,07 (ddd, J=17.0, 11,1, 1.6 |80°C
F

CioHi10F2N>

1H), 2,20 (d,J=1,9 'y, 3H).
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Bnepernie
BapuanTsl Hoapodubie |HCMOIB30
Crpykrypa / YCJI0BHId JAHHBIE BAHO B
®opmyaa 'H AMP peaxkuun O4HCTKH npumMepe
=N (600 MI', DMSO-ds) 5 7.88 — 7,74  [AcOH - 1,7 0-40% 244
NH (m, 1H), 7,40 — 7,34 (m, 2H), 7,30 —  |sxB., H4N2 -  |EtOAc/iPrOH
7,23 (m, 2H), 6,72 (s, 1H), 4,60 (td, ] = | 1,5 sxs., EtOH, |(5:1)
10,7, 4,0 T, 1H), 3,03 (ddd, J = 16,6, |80°C
10,7, 1,6 T, 1H), 2,44 (dd, J = 17,0,
F 10,7 T, 1H).
CoHsFN,
—N (600 MT', DMSO-ds) 57,53 (ddd, T= |AcOH - 1,7 0-30% 245
NH 210,79, 1,6 T, 2H), 737 (L J=7.9 |sxs..H4N2-  |EtOAc/iPrOH
cl Iy, 1H), 7.30 (d, J = 4,0 T'w, 1H), 6,71 | 1.5 5xe., EtOH, |(5:1)
(d,J=1,7 T, 1H), 4,89 (td, T = 10,4, |80°C
Cl 40 T, 1H), 3,22 (ddd, J = 17,1, 11,0,
CoHgCLN 1,7 T, 1H), 2,40 — 2,32 (m, 1H).
=N (500 MI'w, CDCI3) 68,03 7,93 (m, |AcOH -1,7 247
NH 1H), 7,55 - 7.41 (m, 1H), 7,36 (d, J= |>ks., H4N2 -
0,9 T, 1H), 7,03 — 6,89 (m, 1H), 6,76 | 1.5 3xs., EtOH,
/ N _\ N ~6.69 (m. 1H). 6.61 — 6,52 (m, 1H).  |80°C
= 5,99 (s, 1H), 5,27 (t, J= 10,3 T, 1H),
CioHioNq 3,17 (dd, J = 10,3, 1,6 ', 2H).
—N (500 MI', DMSO-ds) 5 8.45 (d, J = 2.4 | AcOH - 0,3 291
NH Tw, 1H), 7,97 — 7,89 (m, 1H), 7,13 (d, J | 5xs., HAN2 - 5
NF =32Tw 1H), 6,77 (d,J = 2,1 Ty, 1H), |3ks., tBuOH,
P 4,94 - 485 (m, 1H),3,11 2,95 (m,  |80°C
2H).
F
CsH-FaN;
—N (500 MI', DMSO-ds) 5 7.64 - 757  |AcOH - 03 315
NH (m, 1H), 7,31 (dd,J = 8.5, 3.8 T, 1H), |ks., HAN2 - 5
N 725(d,J=3.9Tw 1H), 6,73 (d,J=  |sxe., iPrOH,
P 2,1 T, 1H), 4,64 (td, 1H), 3,05 (ddd, J |80°C
=17.1, 11,1, 1,7 T, 1H), 2,75 - 2,67
E

(m, 1H), 2,43 (d, J = 3,0 Ty, 3H).
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Bnepernie
BapuanTsl Hoapodubie |HCMOIB30
Crpykrypa / YCJI0BHId JAHHBIE BAHO B
®opmyaa 'H AMP peaxkuun O4HCTKH npumMepe
=N (500 MI', DMSO-ds)  7.42 - 737  |AcOH - 0.3 314
NH (m, 1H), 7,20 — 7,10 (m, 4H), 6,70 (s, |7xB., H4N2 -5
1H), 4,75 (td, 1= 10,6, 3.8 T, 1H),  |xs., tBuOH,
3,11 (ddd, J=16.8, 10,8, 1,7 ', 1H), |80°C
2,45 -237 (m, 1H), 2,28 (s, 3H).
CioH12N,
—N (500 MI', DMSO-ds) § 7.41 =730 | AcOH - 0.3 307
NH (m, 1H), 7,08 —= 7,03 (m, 2H), 7,01 —  |ske., H4N2 - 5
F F 6,92 (m, 1H), 6,79 (d, J = 1.8 T'm, 1H), |3xs., tBuOH,
494485 (m, 1H),3,11-3,01 (m,  [80°C
1H), 2,80 — 2,71 (m, 1H).
CoHsFaN,
=N (500 MI';, DMSO-ds) 6 7,69 (d, J = 8,1| AcOH - 0,3 307
NH T, 2H), 7,55 (d, ] =8,1 T, 2H), 7.33 |sks., H4N2 - 5
(d, J=4,0Tu, 1H), 6,75 (d,J = 1,7 T, |3ks., tBuOH,
1H), 4,70 (td, 1= 10,7,3,9T, 1H),  |80°C
3,11 (ddd, J = 16,9, 10,9, 1,7 T, 1H),
CFs 2,49 - 2,44 (m, 1H).
CioHoF3N,
—N (600 MI', DMSO-ds) 5 7.40 - 734 | AcOH - 0.3 311
NH (m, 2H), 7,36 — 7,30 (m, 2H), 7,30 —  |ske., H4N2 - 5
7,23 (m, 1H), 576 (s, 1H), 4,60 (td, J = | 3ks.. tBuOH,
10,7, 3,9 T, 1H), 3,05 (ddd, J=16.8, |80°C
10,7, 1,6 T, 1H), 2,45 — 2,38 (m, 1H).
Cl
CoHoCIN,
—N (500 MI', DMSO-ds) 5 848 (dt, J= |AcOH - 0.3 258
NH 6.8, 1,2 Ty, 1H), 7,81 (s, 1H), 750 —  [sks., H4N2 - 5
743 (m, 1H), 7.20 (ddd, J=9.0,6.7,  |3ks.. tBuOH,
N/ N 1.3 I, 1H), 7,07 — 7,02 (m, 1H), 6,85 [80°C
(td, =68, 12T, 1H), 6,79 — 6,75
\_/ (m, 1H), 4,75 — 4,67 (m, 1H), 3,00
CioH1oN4

(ddd, T = 16,8, 10,7, 1,6 T, 1H), 2,80
(ddd, T = 16,8, 8.6, 1,7 T', 1H).
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Bnepernie
BapuanTsl Hoapodubie |HCMOIB30
Crpykrypa / YCJI0BHId JAHHBIE BAHO B
®opmyaa 'H AMP peaxkuun O4HCTKH npumMepe
=N (600 MT', DMSO-ds) 5 7.02 (d, J = 4,9 | AcOH - 0.3 304
NH I'w, 1H), 6,89 (d, J =9,4 T, 2H), 6,77 |sks., HAN2 - 5
F F (s, 1H), 4,90 — 4,79 (m, 1H), 3,02 (dd, J | >xs., tBuOH,
=17,1,12,1 T, 1H), 2,72 (dd, T = 80°C
17.2,10,1 T, 1H), 2,36 (d, J= 1,8 T'rt,
3H).
C1oH10F2N,
=N (500 MT', DMSO-ds) 57,55 (dd, J= | AcOH - 0,9 318
NH 7.6, 1,8 T, 1H), 7,44 (dd, J=7.8, 1.4 |sks., H4N2 -
cl T, 1H), 7.42 — 7.24 (m, 3H), 6,72 (d. J | 2,5 k8.,
=1,7 T, 1H), 4,87 (1d, J=10,5,3,9  |tBuOH, 80°C
Ty, 1H), 3,19 (ddd, J = 17,0, 10,9, 1.7
CoHCIN; T, 1H), 2,41 - 2,30 (m, 1H).
=N (300 MT', DMSO-ds) 37,17 (m, 2H), |[AcOH - 0,3 (0-40%)
NH 7,05 (m, 1H), 6,59 — 6,53 (m, 1H), 4,65 [sxs., H4N2 -  |EtOAc B
F (s, 3H), 4,59 — 4,57 (m, 1H), 0,80 (s, 2.5 3KB., TEKCaHAX
6H), 0,01 (d, ] = 7.6 T', 9H). tBuOH, 8080°C
E
OTBS
C16H24F,N,0Si
=N (600 MT', DMSO-ds) 57,29 - 722 |AcOH - 0.3 (0-40%) 344
NH (m, 2H), 7,13 — 7,05 (m, 2H), 6,65 (s, |ske., H4N2 -  |EtOAc B
E 1H), 4,72 — 4,69 (m, 1H), 4.66 (s, 2H), |2.5 3xs., IeKCAHAX
3,00 (dd, J = 16,9, 10,9 T', 1H), 2,39 — |tBuOH, 8080°C
2,32 (m, 1H), 0.82 (s, 9H). 0,02 (s, 6H).
OTBS
C16H2sFN,0,Si
=N (600 MT', DMSO) & 7,44 — 7,39 (m, 207
NH 1H), 7,28 —7.23 (m, 1H), 7,18 (d, J =
4,0 T, 1H), 7.14 — 7.05 (m, 1H), 6,71
(s, 1H), 4,72 (s, 2H), 4,59 (td, ] = 10.7,
3.9 T'w, 1H), 3,04 (ddd, J = 17,0, 10.8,
F OTBS 1,7 T, 1H), 2,46 — 2.36 (m, 1H), 0,93
C16H2sFN,0,Si

~ 0,85 (m, 9H), 0,12 — 0,04 (m, 6H).
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Bnepernie
BapuanTsl Hoapodubie |HCMOIB30
Crpykrypa / YCJI0BHId JAHHBIE BAHO B
®opmyaa 'H AMP peaxkuun O4HCTKH npumMepe
—N (500 MI'u, DMSO) 6 8,76 (s, 1H), 7.73 254
\
NH (d,J=54Tu, 1H), 6,84 (s, 1H), 4,94
y (ddd, T = 11,6, 10,1, 5,4 T', 1H), 3,27
N) _ /S (ddd, J=17.5,11,6, 1,7 T, 1H), 2,74 —
NC 2,62 (m, 1H).
C-HeN4S
—N (600 MT', DMSO) 6 7.84 (d, ] = 3.8 251
NH T'u, 1H), 7,61 — 7,56 (m, 1H), 7,17 (d, J
/ =3,8 T, 1H), 6,81 (s, 1H), 4,98 — 4,89
- > (m, 1H), 3,17 (ddd, J = 17,0, 10,9, 1.7
NC T'u, 1H), 2,56 — 2,51 (m, 1H).
CsH/N;S
=N LCMS (ES+) CasHasNoF,0Si momkso 343
NH cocTaByTh: 450, momyueHo 451
[M+H]*
F F
OTBDPS
C26H28F2NZOSi
—N LCMS (ES+) CsHsFN3 1omkHo 303
NH COCTaBIATH. 165, moyueHo 166
M+H]".
X F [M+H]
L
CsHsFN;
—N (500 MT', CDCl3) 67,30 (, J=7,9 T, 238
\
NH 1H), 6,95 — 6,92 (m, 1H), 6,88 — 6,83
F (m, 2H), 5,01 — 4,95 (m, 1H), 3,19 —

CioH1:FN,

3,11 (m, 1H), 2,69 — 2,60 (m, 1H), 2,33
(s, 3H).
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Bnepernie
BapuanTsl Hoapodubie |HCMOIB30
Crpykrypa / YCJI0BHId JAHHBIE BAHO B
®opmyaa 'H AMP peaxkuun O4HCTKH npumMepe
—N (500 MI'y, CDCl3) 6 7,16 — 7,10 (m, 239
\
NH 1H), 7,03 — 6,95 (m, 2H), 6,85 — 6,78
(m, 1H), 4,72 — 4,64 (m, 1H), 3,17 -
3,07 (m, 1H), 2,73 — 2,54 (m, 1H), 2,27
F ~2.24 (m, 3H).
C1oH11FN;
—N (600 MI'y, CDCls) 68,25 (d,J=1,6 246
NH T'u, 1H), 7.42 — 7,37 (m, 1H), 6,85 (d, J
N =1,7Tw, 1H), 4,79 — 4,73 (m, 1H),
| 3,22 - 3,14 (m, 1H), 2,71 — 2,62 (m,
N~
F 1H), 2,53 — 2,49 (m, 3H).
CoH10FN3
[0402] Hacrosmee n300peTeHrE TOMOIHATEIBHO NPOMLIFOCTPHPOBAHO CIICAYOIIUMHI MPHMECPAMH.
I[TPUMEP 1
0]
/
0]

Merur-3-(5-(3,5-mudropdenmn)-4,5-muruapo-1 H-mupa3zon-1-kapoonmwn)onnukio[1.1.1]menran-1-

KapOOKCHIIAT
Ox
Ox PhsP=CHCHO X
F F F F
[0403] (E)-3-(3,5-Audrop deHmn akpuiaibaerui. Pactsop 3,5-mu(propben3anpacruaa (4 T,

28 MMOIIb) H 2-(Tpupenun-A’-pochanmmuaen)anetansaeruaa (8,5 r, 28 mmoas) 8 THF (15 mur) HarpeBau ¢
0OpaTHBIM XOJOAWIbHUKOM B TCUCHHE HOYH. PEakKIIHOHHYI0 CMECh KOHIICHTPHPOBAIH H OCTaTOK aICOPOHPOBATIH HA
CHJIHKATCITh W OUHINATH ¢ TOMOIIEI0 (prem-xpomarorpaduu (0-30%, EtOAC B rekcaHax) ¢ OMYUCHHCM
YKA3aHHOTO B 3ar0JIOBKE COeQUHCHAA (3,2 T, 19 MMOIB, BBIX0A 68%) B BHAE KEITOTO TBEPAOTO BemecTea. [H SIMP
(300 MI'u, CDCl3) 6 9,73 (d,J=7,5Tn, 1H), 7,39 (d, J = 16,0 ', 1H), 7,15 — 7,04 (m, 2H), 6,96 — 6,84 (m, 1H),
6,68 (dd, /=16,0, 7,5 T, 1H).
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Ox N
X NH,NH,; HOAc NH
F F F F
[0404] 5-(3,5-Audroppennn)-4,5-qurunpo-1H-mupasonr K pacteopy ruapasunarugpara (0,91 mo,

18 mmop) B 3TaHose (19 Mut), mepemermmBacmomy mpu 0°C, modasmzmu HOAc (1,1 v, 20 MMob). 3aTeM pacTBOp
Harpesamu 10 45°C 1 nopuusamMu 100aBILLTH MPOAYKT U3 MPeabIaymeH cragun. Cocya 3aKphIBAH H €T0
cozeprxkumoe nepeMemusamy mpu 90°C B TeucHHE HOUH. PCaKIIHOHHYIO CMECh KOHICHTPHPOBAIN H OCTATOK
ancopOMPOBATH HA CHIHKATETh U OUHIIATN C TOMOIIBI0 (hrieni-xpomaTorpagun (20-60%, EtOAc:MeOH (4:1) B

TeKCaHax) ¢ MOJyYCHHEM YKA3aHHOTO B 3aroJIOBKe coeuHEHHA (2 T, 10 MMoIb, BBIXOX 71%) B BHIE KEJITOTO

Macna.
[0405] 'H IMP (600 MTI', DMSO-ds) 6 7,30 (d, J =4,1 'y, 1H), 7,13 — 7,07 (m, 1H), 7,06 — 7,00 (m, 2H),
6,73 (br-s, 1H), 4,64 (td, J = 10,6, 4,1 T'u, 1H), 3,07 (ddd, J = 16,9, 10,7, 1,7 I'y, 1H), 2,49 — 2,40 (m, 1H).
—N 0] @)
\
NH * o o’
i) iProNEt
HO ) iPry -
F 2 o i) O.0
p-Osp
Pr (I)\Pr
Pr’ O
[0406] Merui-3-(5-(3,5-mudrop penmn)-4,5-muruapo-1 H-nupaszon-1-kapoonmwn)ommukio[1.1.1]menran-
1-xapooxcuaar (mpuvep 1) K pacteopy npoayxkra u3 npeasiaymeit craauu (1,1 r, 6,0 Mmmons) u 3-

(MeToxcukapOoHIT)OuHKIIo[ 1. 1. 1]meHTan-1-kapooroBo# kucioThI (1,1 r, 6,6 MMos) B DMF (20 Mut) mo0asmimm
iPr;NEt (3,1 My, 18 MMOJIB) ¥ PECAKIIMOHHYK) CMECh MICPEMCIIHBAJIH B TCUCHHC 5 MUH. 3aTeM mo0asyum 2,4,6-
Tpunponui-1,3,5,2.4,6-rpuokcarpudocunan-2,4,6-rpuoxcun (10 v, 18 mmois, 50% B EtOAC) u peakmoHHY 0
CMCCh MCPCMCIINBATH B TCUCHHC HOUH. PeakimonHy 0 cMech pazoasisum B EtOAcC u mpomsiBamm ¢ momonipro HoO
W CONEBOTO pacTBopa. OpraHUUEecKue CIOW BBICYIIHBAIH, KOHICHTPHPOBAIM U (puiasTpoBamd. OcTaTok
aacopOMPOBATH HA CHITHKATCITh W OYHIIATH C TIOMOINBI0 (prieni-xpomaTorpadmu (20-65%, EtOAC B rekcaHax) ¢

TIOJYYCHHUCM YKA3aHHOTO B 3arosioBke coeauHeHnd (1,8 T, 5.3 Mmouts, Bexo 88%) B BUIC TPA3HO-0STIOTO TBSPIAOTO

BCINCCTBA.
[0407] MS (ES*) C17H16F2N2O5 momkso coctamatsh: 334, monyueHo: 335 [M+H]™.
[0408] H AMP (600 MT'y, DMSO-ds) 6 7,25 (m, 1H), 7,13 (m, 1H), 6,85 — 6,80 (m, 2H), 5,33 (dd, J=11,9,

49T, 1H), 3,62 (s, 3H), 3,43 (ddd, J= 19,0, 11,9, 1,6 T, 1H), 2,72 (ddd, J = 19,0, 5,0, 1,6 T, 1H), 2,31 (s, 6H).

IMPUMEP 2
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OH

3-(5-(3,5-Audropdennin)-4,5-quruapo-1 H-nupazon-1-kapoonmn)oumuk.io[1.1.1]Jnenran-1-kapooHoB ast

KHCJIOTA
) 0]
/
) OH
LiOH
—_—
© THF / H,O
F F
[0409] K pactBopy metmn-3-(5-(3,5-muprophenmn)-4,5-auruapo-17-mupazon-1-

kapOoHmm)ounukio[ 1.1. 1]nenran-1-kapdokcunara (mpumep 1, 0,55 r, 1,6 mmoas) B THF (6,5 M) u H,O (1,6 mum)
nobasisum LiOH (83 mr, 3,4 MMOJIb) IIPH K. T. H CMECh SHEPIHYHO IIEPEMEIINBATH 10 3aBEPIICHHS PEAKIHH, KaK
onpeaencHo ¢ momompro LCMS. PeakimonHyto cMech oxnakaamu 10 0°C, peakuro raCuig ¢ moMos 1 M
pacteopa HCI (3,2 mu, 3,2 mmoune, 1 M) 1 cMECh IEpeMEIIMBAIH B TCUCHHE IO MEHbIICH Mepe 15 MuH. 3atem
cMech pazdassu ¢ nomousio EtOAc u H,O u aBaskap! skcTparuposaiu ¢ nomompio EtOAc. O6beauHe HHbIE
OPraHUYCCKUE CJI0U BHICYIIHBAIN U KOHLICHTPHPOBAIH C MIOJIyUYCHHEM YKA3aHHOTO B 3aroyioBke coeauHeHus (0,52 r,
1,6 MMOJTB, BBIXOT 99 %) B BHIC JKCITOTO TBEPAOTO BCIICCTBA. [IPOAYKT MPHUMCHSIH KAk eCTh — 0¢3

JoToTHUTEIBHOM ouncTKH. MS (ES) Ci6H14F2N>O5 momkrOo coctasmars: 320, monydeno: 321 [M+H]".

[NPUMEPDBI 3 u 4

_N
N AN
N EQ
N F
0]

F F
(5-3,5-Tudropdenmn)-4,5-murnapo-1H-mapa3osr-1-mwmn)(3-((5-¢prop-2 H-uagazo.1-2-

mwi)MeTI1)ouurI0[1.1.1]menran-1-mnmeranoH (3)

u
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(5-(3,5-mudropdenmn)-4,5-murnapo-1H-mapa3os-1-mwn)(3-((5-¢prop-1 H-ungazo.n-1-

w)MeTI1)ouuKI0[1.1.1]menran-1-mnmeranoH (4)

@]
OH OH
i) CICOCOCI
0] - -
ii) LiBH,
F F
[0410] (5-(3,5-Androppennin)-4,5-muruapo-1H-mapaszosr-1-mn)(3-

(ruapoxcnmer wn)oumuki0[1.1.1]Jnenran-1-mir)MeraHoH (MpoMekyToUHoE coequnenue I) K pactsopy
coemuHeHu u3 npumepa 2 (0,57 mr, 1,7 mmons) 8 THF (5,9 mur) no6asmamu 3 xamm DMF 1 okcamuixaopun

(0,16 ma, 1,9 mmounp) mpu 0°C. Peakipro KOHTPOJIHPOBAIN HA MMPESAMET MOJHOTO PACXOJ0BaHH KUCIOTHL. CMech
KOHLCHTPHPOBAIH U MOBTOPHO pacteopsutk B THF (5,9 mu). 3atem nobasmsum LiBH4 (86 wmr, 3,9 mmous) mpu 0°C u
pacTBop mepemenmBany B TeucHue 15 Mun. JJoGaBmsumn HacemenHsId pactop NH4Cl, octaTok pa3aemsumm MexIy
EtOAc u H,O u BogHyo a3y sxcrparuposanu ¢ moMompro EtOAc. O0beAHHCHHBIC OPraHHYCCKHUE CIION
BBICYIIIHBAJIY W KOHICHTPUPOoBaaH. OCTaTOK aACOPOUPOBATH HA CHIIMKATEIh U OUHINAIN C IOMOIIBIO (het-
xpomarorpaduu (20-100%, EtOAc B rekcaHax) ¢ IOJYUCHHCM YKA3aHHOTO B 3aroyioBke cocauHeHus (0,24 T,

0,78 MmMoB, BEIX0T 43%) B BH/C JKSITOTO TBSPAOTO BCIICCTRA.

[0411] MS (ES*) CisH16F2N20, momkHO cocrasmats: 306, moayueHo: 307 [M+H]*.
[0412] 'H IMP (500 MTI', CD;0D) & 7,12 (m, 1H), 6,83 (m, 1H), 6,77 — 6,71 (m, 2H), 5,35 (dd, /= 11,8, 4,8
I'u, 1H), 3,54 (s, 2H), 3,45 (ddd, J=19,0, 11,8, 1,6 T, 1H), 2,74 (ddd, J = 18,9, 4,8, 1,8 'y, 1H), 2,07 (s, 6H).
OH OMs
CH3SO,CI
\ -
iProNEt
F F
[0413] 3-(5-3,5-Mudpropdenmn)-4,5-muruapo-1H-nupa3zon-1-kapooamn)onnukio[1.1.1]menran-1-

IT)METIJIA METAHCYJIb(PoHAT (MpoMe:RyTOUHOE coequuaenne 1) K pacteopy mpoaykra u3 npeabiay e
cramun (0,36 T, 1,1 mmoas) 8 DCM (5,8 M) mobasmam metancy mbgormmxaopun (0,13 mu, 1,7 mmons) u iProNEt
(0,30 M, 1,7 mmous) mipu 0°C. PeakimoHHYI0 CMECh IEPEMEIHBANH B TeueHHE 1 4, pa3dasmsum ¢ moMomsio DCM
" IBaKabl mpombBan ¢ moMonipro NaHCOs u H,O. Opraruyceckue CIou BRICYIIHBATH W KOHICHTPHPOBAIH C

HOJYYCHUCM YKA3aHHOTO B 3aTOJOBKE COCAMHCHHAS B BH/C XKEITOT0 aMop(hHOTO TBEpAOTO BemecTna. [Ipoaykr
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MPHMEHSITH KaK eCTh — 63 J0moHATEIbHOM ouncTkA. MS (ES™) C17H1sF2N204S momkso coctamars: 384,

nonyueHo: 385 [M+H]".
F
N‘
N N‘E
N
(0]

E i) NaH
HN OMs
N=
F
[0414] 5-3,5-Audropdenmm)-4,S-muruapo-1H-mupazon-1-mwn)(3-((5-gprop-2 H-ungazonr-2-

wnMeT)onnukiao[1.1.1]nenran-1-mim)meranon (npumep 3) u (5-(3,5-1udpropdpenni)-4,5-muruapo-1H-
mpa3os-1-mwn)(3-((S-¢prop-1H-unazon-1-wmermn)onmukiio[1.1.1]nearan-1-mi)meranon (npumep 4)

K pactBopy 5-prop-1/-uraazona (14 mr, 0,10 mmons) B DMF (0,15 mu) mo6asmsuia NaH (60%
JUCTICPCHS B MUHEPAaIbHOM Macie, 4,1 mr, 0,10 mmop) mpu 0°C U peakIHOHHYEO CMECh MIEPEMEIIHBAIH 10
npexpameHns 00pa30BaHus My 3bIPbKOB. 3aTeM J00ABIAIN PacTBOP MPOAYKTa U3 IpeapLaymeii cramuu (20 mr,
0,05 mmo1b) B DMF (0,15 mut) mpu 0°C 1 peakHOHHYIO CMECh IIEPEeMEIINBATU B TeueHue 5 MuHyT npu 0°C.
PeaxkuuoHHY10 cMECh HArpeBad 10 K. T., 3aT€M HarpeBaju u nepeMemnsaiy npu 65°C B TeueHue 1 1.
Peaxuuonnyto cmech pazdasmum B MeOH u ounInaiy ¢ HOMOINBIO Macc-akTHBHpPYeMOii npenaparusHOi BOXX
(momBmwxHag (aza: A = 0,1% TFA/H,0, B = 0,1% TFA/MeCN; rpagucur: B = 10-90%; 12 muH; xonouka: C18) ¢
MOJTyCHHEM JIBYX COCTUHCHUH.
[0415] [epssrif 3Mr0UPyEeMBIi TPOAYKT, puMep 3 (2,2 Mr, 5,2 MKMOJb, BBIXOA 9%), OTPEACTSUTH KaK
H300pKCHHBIA H30MEpP, HCXOI U3 TOPSAKA ITFOHPOBAHHS.
[0416] MS (ES*) C5H19F3N4O momxHo coctasnars: 424, moaydeno: 425 [M+H]".
[0417] 'H AMP (500 MT'n, CD;0D) 6 8,17 (d, J=0,9 T'n, 1H), 7,66 — 7,60 (m, 1H), 7,35 - 7,30 (m, 1H), 7,16
— 7,10 (m, 1H), 7,09 — 7,06 (m, 1H), 6,85 — 6,78 (m, 1H), 6,75 — 6,68 (m, 2H), 5,31 (dd, /= 11,8, 4,9 'y, 1H), 4,56
(s, 2H), 3,41 (ddd, /= 19,1, 11,8, 1,6 T, 1H), 2,71 (ddd, J = 19,1, 4,9, 1,8 T', 1H), 2,07 (s, 6H).
[0418] Bropoii snmroupyemsrii mpoay kT, npumvep 4 (1,6 mr, 3,7 MKMOJIb, BEIX0Z, 7%), OMPEC LN KaK
H300paKEHHBIA H30MEpP, HCXOII U3 TOPSAIAKA ITFOHPOBAHMS.
[0419] MS (ES*) C23H19F3N4O momxkHo coctaBmats: 424, momayueno: 425 [M+H]".
[0420] 'H AMP (500 MT'n, CD:0OD) 67,99 (d,J = 0,9 T, 1H), 7,60 — 7,53 (m, 1H), 7,44 — 7,39 (m, 1H), 7,25
- 7,19 (m, 1H), 7,07 — 7,04 (m, 1H), 6,84 — 6,77 (m, 1H), 6,73 — 6,66 (m, 2H), 5,29 (dd, /= 11,8, 4,8 I'y, 1H), 4,55
(s, 2H), 3,40 (ddd, /= 19,1, 11,8, 1,7 T'w, 1H), 2,69 (ddd, J = 19,0, 4,8, 1,8 T', 1H), 2,00 (s, 6H).

IMPUMEP 5
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(5-3,5-Audropdenmn)-4,5-mruapo-1H-mapa3o.-1-w1)(3-(propmermn)ommkio[1.1.1]meaTan-1-mwi)MeTaHoH

OH F
DAST
—_
0]
DCM
F F
[0421] K pactBopy nmpomesxytousoro coenuneHus I (38 mr, 0,12 mmomns) 8 DCM (0,20 mur) mpu -78°C

mobasmumn DAST (16 mxur, 0,12 MMoITh) B 06eCTICHHBATH ICPEMCIIUBAHIC CMECH H ¢ HATPEBaHKE 10 K. T. B

TCUCHHE HOUH. PeaknnoHHYI0 cMech 3areM paszdasisumm B DCM, mpoMbIBaIH ¢ MOMOIIBIO HACHIIICHHOTO PAaCTBOPA
NaHCO:s, BricynmBamy, KOHICHTPUPOBAIH H OUHUINAIHU C IIOMOINBIO MacC-aKTHBUPYEeMO# npenaparusHoit BOYKX
(momBwxHag (aza: A = 0,1% TFA/H»0, B = 0,1% TFA/MeCN; rpagucur: B = 10-90%; 12 muH; xononka: C18) ¢

MOJYYCHHUEM YKA3aHHOTO B 3ar0JIoBKe coeauHeHuA (1 mr, 3,2 MKkMOIb, BEIX0X 2%) B BUAC aMOP(HHOTO TBEPIOTO

BCILCCTBA.
[0422] MS (ES*) CisH15F3N>O gomxso coctapmsars: 308, monyueno: 309 [M+H]™.
[0423] 'H AMP (500 MI', CDCls) 6 6,95 — 6,93 (m, 1H), 6,72 — 6,66 (m, 3H), 5,31 (dd, J=11,9, 5,0 'y,

1H), 4,40 (d, J = 47,6 T, 2H), 3,37 (ddd, J = 187, 12,0, 1,7 T, 1H), 2,73 (ddd, J = 18,8, 5.0, 1,8 T, 1H), 2,18 (s,
6H).

IMPUMEP 6

(3-(((6-bpovMmupuvmIanH-4-11)oKcH)MeTIT) ouuk10[1.1.1 Jmenran-1-mm) (5-(3,5-mudrop permn)-4,5-muruapo-

1H-nmpa3oj-1-m)MeTaHOH

Br
=N
i) NaH \ /)
N
OH — > O
Br
i) N
P | )N A
~
© Br” N ©
[0424] Merwtr-3-(((6-0povmupuvuuH-4-m1)okcm)MeTIT) onnuksio[1.1.1]menran-1-kapooxkcmiar

K pacteopy MeTua-3-(ruapokcumetmn)onnukio| 1.1. 1 menran-1-kapodokcunara (0,13 r, 0,89 mmomm) B
THF (4,4 mur) mpu 0°C omuoit mopuueii nodasmimm NaH u cmecs nepemermmsamy mpu 0°C B TeucHue 15 MuH. 3atem
nobasmsiny 4,6-auopomnupuvuanH (0,31 1, 1,3 MMOIIB) U peaknUOHHYIO cMech nepemernmsaiy npu 0°C B TeueHHe
5 MuH, a 3aTeM HarpeBaau A0 K. T. J{00aBIsH 10O THATSTFHOS KommaecTBo NaH u 4,6-muOpoMIupuMuInHA TTIPH

0°C u obecnieunBaay IPOTCKAHAE PEAKIMH B TCUCHHE HOUH. PeakimmoHHy 0 cMech oxnakaamu 1o 0°C, nobasmamm
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H,0 1 nonyueHHYI0 CMECh pa30aBIsuH H 3KCTparuposay ¢ momomsio EtOAc. OO0seIHHEHHBIC OPTaHHYECKHIE CIIOH
BBICYIIHBAJH, KOHICHTPAPOBAIY W OYHIIATA C MOMOMIBIO (DIICII-XpOMaTOTpahi C OJYUCHHEM YKA3aHHOTO B
3aronoBke coeauHcHUA (60 Mr, 0,19 MMob, BeIX0oA 21%) B Buae GecuseTHOro Macaa. 'H SIMP (600 MI'u, DMSO-
ds) 6 8,60 (d, J=0,9 I', 1H), 7,35 (d, J = 1,0 T'w, 1H), 4,43 (s, 2H), 3,60 (s, 3H), 1,99 (s, 6H).

Br Br
LIOH
=N =N
—_—
\ N/) THF / H,O \ N/)
O O
/O HO
O
[0425] 3-(((6-BpovmupuvuguH-4-IT)oKC)METIT)ONUKI0[1.1.1]meHTan-1-kapooOHOBAs KHCJIOTA
(mpomeskyTounoe coeunenue III) K pacteopy npoaykra u3 npeasiaymei ctaauu (60 mr, 0,19 MMons) B

THF (0,76 mu) no6asmszmu H,O (0,19 mm) u LiOH+H>O (4,5 mr, 0,19 MMouts) 1 pactBop nepememmuanu npu 0°C B
TeucHue 10 MUHYT, a 3aTeM HarpeBay 10 K. T. [Tociie Toro kak BeCh HCXOHBIN MaTePHA ObLT H3PACX0I0BAH
(ompeensimm ¢ momompio TCX), peakunoHHyr0 cMech oxaxkaanu 10 0°C u k veit qodasmsutu 1 M pactsop HC
(0,38 M1, 0,38 MMoOIB) 10 0OecTieucHu 3HaUCHUA pH Ha ypoBHE HIDKE 3. PaCTBOP KOHIICHTPUPOBAIH C ITOTyUYCHHEM
VKa3aHHOTO B 3aroyioBke coeauHeHus (57 mr, 0,19 mmous, Berxoa 100%) B BHae 6€10T0 TBEPAOTO BEIECTBA,
KOoTOpOe mpuMeHsH 6e3 gonoHuTe bHOH ouncTky. MS (ES™) C11H11B1N,O3 1omkHO cocTaBmaTh: 298, mOIyUucHO:

299 [M+H]".

N Br Br
N\ i) iProNEt
NH =N )Pz =N
—_—
+ \ N’) i) HATU \ N/)
6] 0]
F F Ho
O

[0426] Cragus 3. (3-(((6-Bpovmmpuvuua-4-mn)okcm)meTn) onmukio[1.1.1]menran-1-mr)(5-(3,5-
audropdenmn)-4,5-murnapo-1H-mapa3osi-1-ma)verasoH (mpuvep 6) B xon0y, coaepkammyto

npomexxytouHoe coeaunaeHue I (57 mr, 0,19 mmoms) B DMF (0,63 mim), no6asmsam iProNEt (73 Mk, 0,42 MMOTb)
u 5-(3,5-mudpropdpernn)-4,5-nuruapo- 1 H-mmpason (55 mr, 0,30 mmoas) 1 cmech niepemermmad npu 0°C B TCUCHUE
5 mun. K pactsopy modasmsim HATU (95 mr, 0,24 MMOITh) B pCAKOHOHHYIO CMECh ICPECMCIIIWBANA TPH K. T. B
TeucHAC HOuH. PacTeop paszdasmimm B EtOAC u H>O, pasaemimm u opranuieckyro (pa3y MPOMBIBATH C TIOMOTIBEO
H,O u conesoro pacteopa. Bogubie (ha3s! 00beIMHATH M JBAKIBI SKCTpAaruposasu ¢ momomsio EtOAc.
Oprannyeckue CII0M 00BEAHHSIIN, BEICYIIHBAIN, KOHICHTPHPOBAIH, a/ICOPOMPOBATN HA CHIIHKATEJIC W OYHIIAJH C
nomompio ¢urern-xpomatorpaduu (10-25%, EtOAc B rekcaHax) ¢ moJIy4eHHEM YKA3aHHOTO B 3ar0JIOBKE
coemuaeHAA (29 Mr, 0,06 MMOITB, BBIX0 32%) B BHIC JKCIATOTO TBSPIOTO BEIICCTBA.

[0427] MS (ES*) C2H17B1F:N4O; momkHO coctaBmare: 462, mony4eno: 463 [M+H]".

[0428] 'H IMP (300 MTI', CD;0D) 6 8,50 (d, J=0,9 I', 1H), 7,17 (d, J= 0,9 T'm, 1H), 7,15 - 7,11 (m, 1H),
6,88 —6,79 (m, 1H), 6,79 — 6,71 (m, 2H), 5,35 (dd, J= 11,8, 4.8 ', 1H), 4,47 (s, 2H), 3,45 (ddd, /=19,0, 11,8, 1,6
I'm, 1H), 2,75 (ddd, J=19,0, 4,9, 1,8 T', 1H), 2,17 (s, 6H).



89

IMPUMEP 7

G-(((6-XnopmupumuguH-4-mn)orcm)MeTID)onnuk10[1.1.1]Jnenran-1-wm) (5-(3,5-mudrop pennn)-4,5-auruapo-
1H-nupa3o-1-mi)MeTaHOH
Br Cl

i) (COCI),; iPr,NEt -

=N
\_ =N g \_ 7
o N NH o N
i)  iProNEt
HO
o F F

F
[0429] K pactsopy npomesxyrounoro coeauHenus III (40 mr, 0,13 mmop) B THF (0,66 mir) mobasnsutu

iPrNEt (82 mxu1, 0,46 MMoutp) 1 oqHy kammo DMF. 3atem peakinoHHy 0 cMech oxnakaamm 1o 0°C. TTocie 3Toro
Mo KAIIaM J00aBILH oKcamurxaopuz (50 mr, 0,40 MMOJTB) W TICPCMCIIHBATH B JICATHOH OAHE B TCUCHUC 15 MUH.
3aTeM KO0y HATPEBANH A0 K. T. H BBIOJHSTH KOHTPOJTb C moMOmIbi0 BOXKX B OTHOIICHHH pacx01a KUCIIOTEL
3ateM pacTBOP KOHLECHTPHPOBAH, NOBTOPHO pacTeopsuta B THF (0,50 mur), oxmaskmamu 1o 0°C, 3atem mo0assuim
iPr;NEt (1,0 3kB.) 1 3aTeM J00aBILLIH MO KAmIaM pacTBop 5-(3,5-mudropdennn)-4,5-muruapo-1/-mapasona

(18 mx1, 0,14 mmo) B THF. PeakiimoHHYEO CMECh ICPEMCIIHBAJIH B TCUCHHC 72 4. 3aTEM PCAKIHOHHYK) CMCCh
pazbasmimm B EtOAc u H,O u mepememnmBany B TeueHue 5 MuH. OpraHHyIecKue CIOH YA W BOJAHBIN CI0H
3KcTparuposamu ¢ momornbio EtOAc. OpraHayueckue clion 0OBCIMHAH, BHICYIIHBATH C TOMOIIBE0 MgSO4 1
KOHICHTpupoBaTH. OCTAaTOK aACOPOUPOBATH HA CHITHKATCITF W OUHIIAIH C TIOMOIIBKO (prem-xpomarorpaduum (20-
70%, EtOAc B TeKCcaHAX) ¢ MOMYUCHUCM YKA3aHHOTO B 3ar0JIOBKE coeauHeHHA (52 mr, 0,12 MMomb, BeIx0a 93%) B
BHJIC OPAHKEBOTO TBEPAOTO BEIIECTBA.

[0430] MS (ES*) CaoH17CIF,N4O; momkHO cocraists: 418, mony4ueno: 419 [M+H]".

[0431] H AMP (500 MI'u, CDCls) 6 8,55 (d, J= 0,9 ', 1H), 6,95 — 6,93 (m, 1H), 6,80 (d, /= 0,9 ', 1H),
6,72 — 6,64 (m, 3H), 5,31 (dd, J=11,9, 49 Tu, 1H), 4,44 (s, 2H), 3,37 (ddd, J = 18,7, 11,9, 1,7 'y, 1H), 2,73 (ddd, J
=18,8,5,0, 1,8 T'u, 1H), 2,18 (s, 6H).

IMPUMEP 8
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CONH,

6-((3-(5-3,5-Audropdenmn)-4,5-muruapo-1 H-nupaszo.i-1-kapooamm)ounurio[1.1.1]mearan-1-
IT)METOKCH)THPUMHIHH-4-Kap0OKCAMII

Br CONH,

=N =N

\ \_ )
) N O N
Zn(CN),, Pd(PPhs)4

Y

o) DMF

F F
[0432] PactBop coemuueHus u3 mpumepa 6 (18 mr, 0,03 mmois), Zn(CN), (5,4 mr, 0,04 mmois), PA(PPhs)s
(4.4 wmr, 3,8 mxmouts) B aerazuposanaoM DMF (0,25 mur) Harpesamu 10 90°C B TeueHne HOUH. Peakipo
OCTAHABJIUBAN MyTEM OXJIAKIACHUS 0 K. T., a 3aT€M J00ABIISUTH MOJICKY JLIPHBIC CHTA | 100aBmsutd 0,2 KB.
Pd(PPhs)s u Zn(CN),. PeakuuoHHyH cMech niepeMenmsain npu 90°C B TCHCHHE HOYH. PCaKIIHOHHY IO CMECh
(PUIBTPOBATH W OYHINAIH C IOMOMIBIO MacC-aKTHBHPyeMoi nmpenapatuHOH BOYKX (moasmxnas daza: A = 0,1%
TFA/H,0, B = 0,1% TFA/MeCN; rpagueHT: B = 10-90%; 12 muH; konoHka: C18) ¢ moyucHHEM YKA3aHHOTO B
3aroJI0BKe coeauHeHHA (1 Mr, 2,5 MKMOJIb, BRIX0OT 6%) B BHIC OPAHKCBOTO MACIA.

[0433] MS (ES*) C21H19F2NsO3 momkHO coctaBiaTs: 427, monyueHo: 428 [M+H]".

[0434] 'H IMP (500 MI'y, CDs0D) 6 8,77 (d, J = 1,0 T, 1H), 7,42 (d, J= 1,1 T, 1H), 7,15 - 7,11 (m, 1H),
6,86 — 6,79 (m, 1H), 6,78 — 6,71 (m, 2H), 5,38 — 5,32 (m, 1H), 4,51 (s, 2H), 3,45 (ddd, J=19,0, 11,8, 1,6 Ty, 1H),
2,74 (ddd, J=19,0, 4.8, 1,8 ', 1H), 2,18 (s, 6H).

INPUMEP 9

6-((3-(5-33,5-Audropdenmn)-4,5-muruapo-1 H-nupaszo.i-1-kapooamm)ounukio[1.1.1]mearan-1-

WI)METOKCH)THPAMH/INH-4-KapOOHUT P
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Br CN

=N =N

\ \ )
0 N 0 N

Zn(CN),, Pd(PPhs)4

Y

) DMF

F F
[0435] B xoa0y, coaeprkamniyto coeauaeHue u3 nmpumepa 6 (30 mr, 0,06 mmois), Zn(CN), (10 mr, 0,08 MM01B)

u Pd(PPhs)4 (7,4 mr, 6,4 Mmxmoos), mobasumn DMF (0,32 min) i peakHOHHYIO CMECh JCTA3HPOBAIH H
nepemenmBaym npu 110°C B teuenue 24 4. Cvecs pazdasiuu ¢ moMmomsio EtOAc u mpomeisamu ¢ nomomsio H,O,
U BOJHBIH ci10if skcTparuposaym ¢ moMoipio EtOAc. O0beIMHEHHBIC OPTAaHUYECKUE CIIOU IIPOMBIBATH COJICBBIM
PacTBOPOM, BBICY IMBATH U KOHIICHTpHPoBatd. OCTaTOK aacOpOHPOBATH HAa CHIIMKATETh H OUYHINATH C HOMOIIBIO
(prem-xpomarorpaguu (0-100% EtOAc B rekcanax) ¢ mOIy4YCHHEM YKA3aHHOTO B 3aroJIOBKe coeTuHEHUA (1 Mmr,

2.4 MKMOJIb, BBIXO[ 3,7%) B BUAC OCCIBETHOTO TBEPAOTO BEILECCTBA.

[0436] MS (ES*) C21H17F2N5O, momkHO cocTtasmaTs: 409, nonydeso: 410 [M+H]™.

[0437] H AMP (500 MI'y, CDs0D) & 8,77 (d, J=1,0 T'w, 1H), 7,42 (d,J= 1,1 Ty, 1H), 7,15 - 7,11 (m, 1H),
6,86 — 6,79 (m, 1H), 6,78 — 6,70 (m, 2H), 5,35 (dd, J=11,8, 4,8 I'y, 1H), 4,51 (s, 2H), 3,45 (ddd, J = 19,0, 11,8, 1,6
I'y, 1H), 2,74 (ddd, J = 19,0, 4,8, 1,8 I';, 1H), 2,18 (s, 6H).

IMPUMEP 10

3-(5-3,5-Audropdennn)-4,5-muruapo-1 H-nupazosr-1-kapoonmt)-N,N-mumerwiionmmk.io[1.1.1]Jnenran-1-

KapOoKcaMm
o) O
/
OH N\
i) CICOCOCI; iProNEt
O i) MeoNH e HCI; iProNEt
F F
[0438] K pactBopy, conepxamemy coenureHue u3 npumepa 2 (12 mr, 0,03 mmvous), iPNEt (19 Mk,

0,11 mmoits) w1 oany kammro DMF 8 THF (0,15 mum), ipu k. T. 7o6asmsim oxcamurxiopuz (9,6 Mk, 0,11 MMone) u
nepeMemuBaay B TeucHue 30 MUH. PEaKIIHOHHYIO CMECh KOHIICHTPHPOBAIH U IOBTOPHO pacTBopsu B THF
(0,15 mum). K pacteopy nobasmsiin quMeTniaaMuHa ruapoxiopun (7,6 mr, 0,09 mvons) u iProNEt (19 Mk,

0,11 MMOITB) B CMECH TICPCMCIIHBAITH B TCUCHHC HOUH. OCTATOK OUHIIAH C TIOMOIINBI) MACC-aKTHBHPY CMOH



92

npemapatusHoit BOXX (mogsmxHAs (aza: A = 0,1% TFA/H,0, B = 0,1% TFA/MeCN;, rpagucHT: B = 10-90%; 12
MuH; ko10HKA: C18) ¢ moTyucHHEM YKA3aHHOTO B 3ar0JI0BKE COeqUHCHUA (2,6 Mr, 7,4 MKMOIb, BRIX0A 19%) B BHAC
OeciBeTHOTO aMOP(HOTO BEIIECTBA.

[0439] MS (ES*) C1sH19F2N3O, moimkHO coctapiTs: 347, monyueHo: 348 [M+H]".

[0440] 'H AMP (600 MI', CDs0D) 6 7,27 — 7,21 (m, 1H), 6,95 - 6,87 (m, 1H), 6,86 — 6,78 (m, 2H), 5,42
(dd, /=118, 4,7y, 1H), 3,58 — 3,48 (m, 1H), 3,21 (s, 3H), 2,99 (s, 3H), 2,87 — 2,79 (m, 1H), 2,57 (s, 6H).

IMPUMEP 11

Cl

G-Xmopmermm)ourukiao[1.1.1)nenran-1-wm)(5-(3,5-qudrop pennn)-4,5-murnapo-1H-nupa3on-1-mivMeraHoH

OMs Cl
Br NaH
—_—
O + DMF o
HN—N
F F F
[0441] K oxmaxxnensHomy 10 0°C pacteopy 4-06pom-1/-nmupasona (38 mr, 0,26 MMOJIB) H MPOMEKY TOUHOTO

coemuacHus IT (50 mr, 0,13 Mmmous) B DMF (0,65 mum) no6asmstmn NaH (60% muHepanbHas gucnepcus, 10 mr,

0,26 MMOJIb) ¥ PCAKIMOHHYIO CMCCh MC/JICHHO HATPCBAIH J0 K. T. 3aTCM PCAKIHOHHYIO CMCCh IICPCMCIIHBAIH TIPH
65°C B TeucHue 1 4. I[Tocne 3TOro peakHOHHYIO CMECh KOHIICHTPHPOBAH, aACOPOHPOBAN HA CHITHKATCITH H
OUMIIATH C MOMOINBHO (hrremr-xpomarorpaduu (0-100%, EtOAc B rekcanax) ¢ HOTyYCHHEM YKA3aHHOTO B 3ar0JIOBKE
coemuaeHuA (35 mr, 0,10 MMoIT, BEIXO 83%) B BHAC OCIOT0 TBEPAOTO BECIICCTBA.

[0442] MS (ES*) C16H15CIF2N>O momkHO cocTaBmsars: 324, moaydeno: 325 [M+H]".

[0443] 'H IMP (500 MI'y, CDs0D) 6 7,16 — 7,11 (m, 1H), 6,87 — 6,78 (m, 1H), 6,78 — 6,71 (m, 2H), 5,35
(dd,J=1138,48Tm, 1H), 3,61 (s, 2H), 3,45 (ddd, /=19.0, 11,8, 1,6 T'y, 1H), 2,75 (ddd, J=19,0, 4,9, 1,8 T'y, 1H),
2,12 (s, 6H).

INPUMEP 12

6-(((3-(5-3,5-AudropPpenmn)-4,5-murmapo-1 H-nmpasosr-1-kapoonmn) oummk/io[1.1.1]menran-1-

JJT)METHJT) AMHHO ) THPUMAHH-4-KapOOHUTPHIT
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CN
=N
\ )
OMs N N
H
[0444] K pacteopy npomesxytounoro coeauneHus II (31 mr, 0,081 MMouIB) B 6-aMHHOIMPHMHAUH-4 -

kapoouutpuna (19 mr, 0,16 mmoms) 8 DMF (0,40 m) mo6asmsumu Cs,COs (52 mr, 0,16 MMOJIB) B CMECH
MePEeMENIMBAIH NPH K. T. A0 3aBEPIICHHUS PEAKIUH. 3aTEM PEAKIHOHHYI0 CMECh OUMINATIH C IOMOIIBIO Macc-
akTuBHpyeMoi npenapaTusHOi BOXKX (moasmwxkras dasa: A = 0,1% TFA/H,0, B = 0,1% TFA/MeCN; rpaaucHT:
B = 10-90%; 12 mun; xomonka: C18) ¢ moyiyuyeHHEM YKA3aHHOTO B 3aroJioBke coeauneHus (5,2 mr, 0,01 MMo05,
BbIX0Z 15%) B BHIE O€7I0TO TBEPAOTO BEIIECCTBA.

[0445] MS (ES) C21H13F2N6O gomxso cocrapmsare: 408 , momyueno: 409 [M+H]".

[0446] 'H SIMP (500 MI'u, CD;OD) & 8,46 — 8,38 (m, 1H), 7,16 — 7,08 (m, 1H), 6,93 — 6,88 (m, 1H), 6,85 —
6,79 (m, 1H), 6,76 — 6,70 (m, 2H), 5,34 (dd, J = 11,8, 4,8 ', 1H), 3,58 (s, 2H), 3,47 — 3,40 (m, 1H), 2,77 - 2,70 (m,
1H), 2,09 (s, 6H).

IMPUMEP 13

V)
el
N
O

F F
(5-(3,5-Tudropdenmn)-4,5-murnapo-1H-mapa3oir-1-mi) (3-(mop pormaome ) onnuki0[1.1.1]menran-1-

HJI)METAHOH

OMs N/\\O
Cs,CO; —

N
N s
. HNﬁO DMF

O
F F F
[0447] K pactBopy npomeskytousnoro coexurerus I (20 mr, 0,05 Mmois) 1 Mmopdommaa (5,4 MK,

0,06 mmoms) B DMF (0,26 M) nobasmsmm Cs,COs (33 mr, 0,10 MMOJIB) B PCAKIHOHHYE) CMECh IICPCMCIITHBATH TIPH
45°C B TeueHHe HOYH. PeaknmoHHy 10 cMech (PHIBTPOBAIN H OUHINAIA C IOMOIIBIO MAaCC-aKTHBHPYEMOH
npemapatusHoit BOXX (mogsmxkHAs (aza: A = 0,1% TFA/H,0, B = 0,1% TFA/MeCN;, rpagueHT: B = 10-90%; 12
MuH; ko10HKA: C18) ¢ monyucHIEM YKAa3aHHOTO B 3aroI0BKe coeauuacHuA (4,9 mr, 0,01 MmMoutb, BeIx0ox 25%) B BHAC
0CIoro TBSPAOTO BCILCCTRA.

[0448] MS (ES*) C20H23F2N3O, momkHO cocTaBiaTh: 375, monyueso: 376 [M+H]".
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[0449] 'H SIMP (500 MT', CDCL3) § 6,99 — 6,94 (m, 1H), 6,74 — 6,61 (m, 3H), 5,28 (dd, J= 11,9, 5,0 T,

1H), 4,04 — 3,94 (m, 4H), 3,67 — 3,58 (m, 2H), 3,38 (ddd, J= 18,8, 11,9, 1,6 T, 1H), 3,21 (s, 2H), 2,97 — 2,86 (m,
2H), 2,74 (ddd, J = 18,8, 4,9, 1,7 T, 1H), 2,33 (s, 6H).

IMPUMEP 14

N‘ ; F
N N=
N
O

3-((4-D®rop-1H-unaaszon-1-mmmMermn)oummk/ao[1.1.1]nenr an-1-mwi)(5-(5-propmupuann-3-mwm)-4,5-1uruapo-

1H-nupa3o./i-1-mi)MeTaHOH

i) NaH
H N\ F - N‘ F
/
O
/O
)
[0450] Merwir-3-((4-rop-1H-unaazon-1-mnmermn)onmukiio[1.1.1]nenran-1-kapdokcuiar K

pactBopy 4-(ptop-1H-uraazona (0,26 r, 1,9 mmons) 8 DMF (3,2 mu) mobasmstma NaH (84 wmr, 2,1 mmos) nipu 0°C u
CMECh NIEPEMEIIHBATH 10 MPEKPAIlCHuUs 00pa30BaHms Iy 3bIPHKOB. 3aTeM K PEAKIMOHHOH CMECH T00ABISUTH 1O
KamaM METHIT-3-(0poMveTHm)Omukio[ 1.1. 1 Jnerran-1-kapookcunar (0,35 r, 1,6 mmoim) B pactBope DMF

(3,2 m). 3atem cmech nepemermmBaid mpu 0°C B TeucHue 10 MHH, HATPESBATH 0 K. T. U IICPCMCIIHBATH B TCUCHUC
1 4. Peaxmuro racwmu npu 0°C ¢ momompro Hackm. pacteopa NH4Cl, 3atem pazdasmsmm ¢ momonisio EtOAc.
OprasHnyeckue CI0HM ABAXKII MpoMbIBaH ¢ iomMomeo HoO u 3aTtem coneBbiM pacTBopoM. OO IHHCHHBIC
OpraHWYCCKUE CJIOW BHICYIIHBAIM W KOHIICHTPHpOBatH. OCTaTOK aICOPOMPOBAIN HA CHIIHKATEIb M OUHIIAIIH C
nomompio ¢urern-xpomatorpapuu (0-100%, EtOAc B rekcaHax) ¢ moJIy4eHHEM YKA3aHHOTO B 3ar0JIOBKE
coemuacHus (0,12 1, 0,43 MMob, BRIX0I 26%) B BHAC MEPBOTO IFOUPYEMOTO COCAMHCHUA. OTHCCCHIC K H30MEPY
1-aNKATMPOBAHHOTO WHIA3071a, TIOKA3aHHOMY BBIIIC, BRITTOJTHSIN HAa OCHOBAaHHH cpaBHECHHU:A SIMP ¢ nmpuvepom
22.'H SIMP (600 MI'w, CDCl3) 6 8,06 (d, J= 0,9 ', 1H), 7,33 — 7,27 (m, 1H), 7,13 (d, J = 8,4 ', 1H), 6,78 (dd, J
=9,9,7,7Tu, 1H), 4,49 (s, 2H), 3,62 (s, 3H), 1,96 (s, 6H).

LiOH
N F > N F
N THF / H,0 N
/O HO
0O O
[0451] 3-((4-Prop-1H-nagazor-1-wnmermwn)onmukio[1.1.1]Jmearan-1-kapoonosasi knciora K

pactsopy mpoaykra u3 npeapinymiei crazuu (0,11 1, 0,40 mmous) 8 THF (1,0 mur) m HoO (0,26 M) mobassmsim
LiOH (20 wr, 0,84 Mmous). Cymecs mepememmBay B TeucHue 2 u mpu 0°C u 3aTeM HarpeBad 10 K. T. Peaknmo

racum ¢ momotbo 1 M pactsopa HCI (0,40 M, 0,40 MMOTB) 1 3aTEM CMECh KOHIICHTPHPOBAJH W TIOABCPTAIH
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a3COTPOITHOM MEPETOHKE C Hemob30BaHueM MeCN ¢ moJTyUCHHEM YKA3aHHOTO B 3aroioBke coeamacHu (0,14 T,
0,53 mmoms, BEIXoa 134%) B BHAC 6€710TO TBEPAOTO BEIICCTBA. [IPOAYKT MPUMCHSTH OS3 AOTIOTHUTS TEHOM

ounctku. MS (ES™) C14H15FN,O; momkHO coctaBiars: 260, monyueHo: 261 [M+H]".

=N
NH N‘ F
N=

| AN

N~
F

[0452] (3-((4-Drop-1H-unaaszoun-1-mnmMer)onmukio[1.1.1]menr an-1-w1) (5-(S-propmupu - 3-mw)-
4,5-muruapo-1H-nupason-1-nimmeranon (mpumvep 14) K pactBopy mpoaykra U3 npeasiay ek CTa ul

(20 wr, 0,07 Mmomb) 1 3-(4,5-auruapo-1H-nupa3zon-5-wm)-5-gpropmupuauna (12 mr, 0,077 mmoas) 8 DMF

(0,25 M) mo6asmsmu iProNEt (40 mxt, 0,23 MMOJTB) U PEAKITHOHHYIO CMECh NICPEMCIIUBAIH B TCUCHHE 10 MUHYT.
3arem go6asasan 2,4,6-tpunponui-1,3,5,2.4,6-rpuokcarpupochunan-2,4,6-rpuokcuz (0,13 mu, 0,23 mmos, 50%
pactBop B EtOAC) 1 peakHOHHYIO cMECh EPeMEINHBATIH B TeUeHHE HOUH. CMeCh OUHINAH C TOMOIIBIO Macc-
axkTHBUpYeMoi nmpenapatusHoit BOXXX (moasmkras dasza: A = 0,1% TFA/H,O, B = 0,1% TFA/MeCN;, rpaaueHr:
B = 10-90%; 12 mun; komonka: C18) ¢ moyyeHHEM YKa3aHHOTO B 3aroJioBke coeauueHus (13 mr, 0,03 MMOITh,
BbIX0A 42%) B BHAC XKEATOTO Macia.

[0453] MS (ES*) C22H1oF2NsO momkHO coctaimare: 407 , monyucHo: 408 [M+H]".

[0454] 'H SIMP (500 MTI'u, CDCls) § 8,55 — 8,50 (m, 1H), 8,51 — 8,46 (m, 1H), 8,16 (d, J=0,9 I'u, 1H), 7,62
-7,56 (m, 1H), 7,41 — 7,33 (m, 1H), 7,17 (d, J = 8,4 T', 1H), 7,05 - 6,98 (m, 1H), 6,87 — 6,80 (m, 1H), 5,45 (dd, J =
12,0, 5,3 T, 1H), 4,57 (s, 2H), 3,49 (ddd, /= 19,1, 12,0, 1,7 T'u, 1H), 2,83 (ddd, J=19.1, 5.4, 1,8 ', 1H). 2,07 (s,
6H).

IPUMEP 15

N
, AN
=
N N=
N
o)
F F

(5-3,5-Tudropdenmn)-4,5-murnapo-1H-mapa3oir-1-mwi)(3-((4-¢prop-1 H-mupa3z o710 [ 3,4-climpuana-1-

WIH)MeTIN)ONIuK/I0[1.1.1]mearan-1-mMeranHoH

OMs NHNH,

. . * HCI
i) BocNHNH,, iProNEt

o

CH,CN

ii) HCI; IMoKcaH
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[0455] (5-3,5-Audropdenmn)-4,5-mruapo-1H-mapazo-1-m1)(3-
(rugpasuanMeTn ) onmukio[1.1.1]neaTan-1-m)MeTaHOHA THAPOXJIOPIT (MIPOMEKYTOUHOE coequaenne 1IV)
K pacteopy npomeskytousoro coexurerus I (80 mr, 0,20 mmois) 8 CH3CN (0,20 mur) nobasmsanu
TpeT-Oy THATrHApazuHKapookeuaat (55 mr, 0,41 mmone) u iPrNEt (54 Mk, 0,31 MMouts). PeakionHy 0 cMeCh
nepemenmBam npu 65°C B TeUCHNE HOYH. 3aTEM PEaKIMOHHY IO cMech nepemernsaiy npu 85°C B TeueHme 1 4.
PeakunoHHYI0 cMech pa3dapmsun ¢ momombro DCM, npomsisaim ¢ momombro HoO u cosreBoro pacteopa.
Opranmueckuii cI0 BRICYIIHBATIH H KOHICHTpUpoBaay. HeounieHHoe Macio 3aTeM pacTeopsum B 4 M pacteope
HCI B auoxcane (0,41 M) B cMECh IIEPEMEIHBAIIH B TCUCHHE HOUH. CMECh KOHIICHTPHPOBAIIH C II0JTy YCHUCM
YKa3aHHOTO B 3aroyioBke coeauHeHud (90 mr, 0,25 mmomb, Beixoa 121%) B BUAE OPAHyKEBOTO TBEPAOTO BEICCTBA,
KOTOpOe mpuMeHsLH 63 nonoaHuTeapHOM ouncTki. MS (ES) C16H1sF2N4O momxso coctasmirs: 320, HOIyUCHO:

321 [M+H]".

N
N
NHNH, |
N FON O F
N KoCOs, CHO
O

[0456] (5-3,5-Audropdennin)-4,5-muruapo-1 H-nupaszosr-1-mi)(3-((4-gprop-1H-nmpaso.io[3,4-

clmapuana-1-npMern)ommmkio[1.1.1]nenran-1-m)meranon (mpumep 15) K pacteopy mpoxaykra u3

\j

npeapiaymei craguu (40 mr, 0,12 mmons) u 3,5-mudropusorukoTuHaMBAeTHAA (16 Mr, 0,11 MMoas) B DMA
(0,22 m1) mobapmsmm K, CO; (39 wmr, 0,28 MMOITB) H PCAKIIHOHHYIO CMECh mepeMernnBay mpu 120°C B TeUcHHE
HOYH. PeakImoHHYI0 CMECh (DHITBTPOBAIH H OYHINAIH C TOMOINBE) MAcC-aKTUBHPYEeMOii mpenapatusHoit BOXX
(momBmwxHag (aza: A = 0,1% TFA/H,0, B = 0,1% TFA/MeCN; rpagucur: B = 10-90%; 12 muH; xonouka: C18) ¢
TOJYUCHHUCM YKA3aHHOTO B 3aroyioBke coeauHeHus (0,8 mr, 1,8 MkMoutb, BoIxoa 1,6%) B BHIC OPAHKCBOTO
TBEPJOTO BEIICCTBA.

[0457] MS (ES*) C2;H15F3NsO momxkHo coctasmars: 425, moaydeno: 426 [M+H]".

[0458] 'H AIMP (500 MT', CDCl3) 6 8,97 (d, J= 1,4 Ty, 1H), 8,28 (d,J=0,8 ', 1H), 8,19 (d, J=2,1Tm,
1H), 6,90 — 6,88 (m, 1H), 6,71 — 6,64 (m, 1H), 6,64 — 6,59 (m, 2H), 5,26 (dd, J=11,9, 4,9 T', 1H), 4,70 (s, 2H),
3,33 (ddd, J= 18,8, 11,9, 1,7 ', 1H), 2,70 (ddd, J = 18,3, 4,7, 1,5 T'm, 1H), 2,10 (s, 6H).

ITPUMEP 16

H

_N
N
N
N O
0]
F F

2-((3-(5-3,5-Anudrop penmn)-4,5-muruapo-1 H-mapaszon-1-kapoormn) onnmukio[ 1.1.1]menran-1-mn)mMeTwn)-5-
MeTWI-1,2-murnapo-3 H-mmpa3zon-3-ou (16a)

"
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1-((3-(5-(3,5-mpropdenna)-4,5-muruapo-1H-nupazon-1-kapsonmn)onnukio[1.1.1]Jmenran-1-mm)merni)-5-

MeTwiI-1,2-muruapo-3H-mapaszo.1-3-ou (16b)

Y

O
HOAc
F
[0459] K pacteopy nmpomexytouHoro coeauneHus IV (93 mr, 0,26 mmos) B neasHoi AcOH (1,3 mum)

J00aBsLTH >THI-3-0KcoOyTaHoaT (33 Mk, 0,26 MMOJIB) W IOJYYCHHBIH pacTBop nepememmsamy npu 100°C B
TeueHue 24 4. PacTBOpHUTENb BRIMAPHBATIH U OCTAaTOK OYHIIATN C MOMOIINBIO MACC-aKTUBHPYEMOH IpenapaTHBHOM
BIXX (momsmwxkHas (paza: A = 0,1% TFA/H,0, B = 0,1% TFA/MeCN; rpagucHT: B = 10-90%; 12 MUH; KOJOHKA:
C18) ¢ moayueHHEM CMECH YKA3aHHOTO B 3ar0JIOBKE COCAHHCHHS B BUAC TPSI3HO-0CTIOTO TBEPAOTO BEIECTBA

(8,1 mr, 0,021 MmMoums, BBIXOA 8%). MS (ES*) C20H20F2N4O; momkHO cocTasars: 386, moayueno: 387 [M+H]".

INPUMEP 17

(5-3,5-Tudropdenmn)-4,5-murnapo-1H-mapa3oir-1-mwm) (3-(((6-(mavermndoc o prr) mapuvim -4 -

WD oKCm)MeTILT)OnuK0[1.1.1]JmenTan-1-m)MeTaHOH
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7N 7N
N™ Ny \
=~ Cl - F\>\
o) o) O
Me,P(=O)H
O K3PO4, Pd(OAc),
XantPhos
F DMF
[0460] K pactBopy coemunenus u3 npumepa 7 (12 mr, 0,02 mvous) u qnumetuiadocuuokcuna (3,4 mr,

0,04 mmoms) B DMF (53 mxn) go6assumu KsPOy (7.4 mr, 0,03 mMouts), PA(OAC): (0,65 mr, 2,9 mxmoinp) 1 XantPhos
(1,6 mr, 2,96 MxMo1B). PeakmoHHy10 cMech IpoayBam ¢ moMombio Nr u nepemenmmsam mpu 120°C B TeueHUe
Houu. PeaximonHyto cMech prmbTposamu yepes cinoit CELITE® u ounimamy ¢ moMOIIBbIO MacCc-aKTHBHPYEMOH
npenapatusHoit BOXX (moasmwxkHas paza: A = 0,1% TFA/H,0, B = 0,1% TFA/MeCN; rpaguent: B = 10-90%; 12
MuH; koJ10HKA: C18) ¢ moryueHHEM YKa3aHHOTO B 3arojioBke coequueHus (0,4 mr, 0,86 Mxmois, Bxoz 3,0%) B
BUZIC aMOP(HOTO TBEPAOTO BEIICCTBA.

[0461] MS (ES*) C22H23F2N4O3P gomksHO cocrasmars: 460, moayueno: 461 [M+H]™,

[0462] 'H SIMP (500 MI', CD;OD) 6 8,85 (d, J = 1,3 Ty, 1H), 7.43 — 7.36 (m, 1H), 7,15 — 7,11 (m, 1H), 6,89
—6,79 (m, 1H), 6,78 — 6,70 (m, 2H), 5,35 (dd, J= 11,8, 4,8 T'wy, 1H), 4,52 (s, 2H), 3,48 — 3,41 (m, 1H), 2,74 (ddd, J
=19,0,4,9, 1,8 ', 1H), 2,18 (s, 6H), 1,81 (s, 3H), 1,78 (s, 3H).

IMPUMEP 18

CN

2-(3-(5-(3,5-Audrop dennn)-4,S-murnapo-1H-mupa3zon-1-kapoonmwn)onnukio[1.1.1]Jmenran-1-

WI1)AUEeTOHUTPHII
OMs CN
KCN
0 —_— @]
DMF
F F F
[0463] K pactsopy npomeskytousoro coenurerus I (60 mr, 0,16 mmois) 8 DMF (0,39 mur) no6asmsamu KCN

(51 wr, 0,78 MMOTIB) B TIONTYUCHHYIO cMech iepeMermmBany mpu 65°C B TeueHHE HOUH. PeaknimoHHYI0 CMeCh
pazbaemsam ¢ momombro DCM u mpomersamm ¢ momombio HoO (2 X) u coneBoro pacteopa. Bogasie cron
skcTparuposany ¢ moMompio DCM. O0beMHEHHBIE OPraHUYECKHIE CIION BhICymnBamy Hagy MgSOy u
KOHIICHTPHPOBAJH C TIOJYUYCHHCM YKA3aHHOTO B 3aroioBke coeamaeHu (40 mr, 0,12 Mmmoms, Bexoa 82%) B BUIC
CBCTJIO-KOPHYHEBOTO TBEPAOTO BEIECTBA, KOTOPOE TOTOTHATEIBHO HE OUHIIAITHL.

[0464] MS (ES*) C17H15F2N3O gomxso coctapsars: 315, monyueno: 316 [M+H]™.

[0465] 'H AIMP (DMSO-ds) 6: 7,20-7,27 (m, 1H), 7,04-7,17 (m, 1H), 6,74-6,87 (m, 2H), 5,25-5,40 (m, 1H),
3,38-3,49 (m, 1H), 2,80-2,90 (m, 2H), 2,66-2,77 (m, 1H), 2,02-2,12 (m, 6H).
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IMPUMEP 19

(3-((A H-Terpasoa-S-ummeriwn)onmukJjio[1.1.1]nearan-1-wn)(5-(3,5-mudrop peninn)-4,5-muruapo-1 H-nmp a3o.i-

1-m1)MeTaHoH

N.
CN 4 I[\l
HN-N
N3N3
T
EtsN, HCI
TOJIYOJI
F
[0466] K pacteopy coemuneHus u3 npumepa 18 (36 mr, 0,11 mmous) B Toayose (0,40 ) nobasmamu EtsN

(32 Mk, 0,23 mmoas), HCI (4 M pactBop B muokcasne, 57 mxi, 0,23 mmouts) u NaN3 (15 mr, 0,23 MMouth) 1
NOJIy4EeHHY 0 cMech nepemenmBaiy npu 120°C B teuenue Houn. K peakumoHHOH cMecu J00aBILUIH TOIY 01

(0,40 »ur), NaN3 (15 mr), EtsN (32 mxum) w HCI (4 M pactsop B AHOKCaHe, 57 MKI) u cMech Harpesamu npu 120°C B
TEUCHUE AOTIOTHUTEIBHBIX 7 4. PEaknMoHHYI0 cMech pa30aBisiiu ¢ moMompio EtOAc, mMpoMBIBaIH C TOMOIIBIO
BozH. pacteopa HCI (0,25 M), 3aTeM cosieBBIM pacTBOpOM, BhICyIHBamH Hax MgSOs U KOHICHTPHPOBAH C
MOJYUCHHEM YKA3aHHOTO B 3arojioBke coeauHeHus (34 mr, 0,10 Mmmob, Beixoa 83%) B BHAC IPA3HO-0ETI0TO

teepmoro eermectsa. MS (ESY) C17H16F2N6O momkro coctasars: 358, moayueno: 359 [M+H]".

IMPUMEP 20
N
~ N
/]
N CIN
N
0]
I F

(5-(3,5-Tudropdennn)-4,S-murnapo-1H-mapa3o.-1-m1) (3-((5-mermwi-1,3,4-okcaamnaszour-2-
WIH)MeTIN)ONIuK/I0[1.1.1]nearan-1-mMeranon

[0467] Pacteop cocmureHmA u3 mpumepa 19 (34 mr, 0,095 mmoie) B AcyO (0,60 v, 6,4 MMOITB)
nepemenmsamm npu 150°C B Teuenne HOUH. PeaknmoHHy0 cMech pazdasisuti ¢ momomnisio EtOAc u mpombisamu ¢
moMoIEE0 Hackim, pacteopa NaHCO; u conesoro pactsopa. Boarsie crion sxcTparuposany ¢ momombto EtOAc.
OOBCANHCHHBIC OPTAHWICCKHC CITON BhICymmBaH Haax MgSO4 u koHeHTprpoBamn. OCTaTOK OUHIIAIH C
TIOMOIIBI0 MacC-aKTHBHPYeMOii npemapaTusHoi BIYKX (moasmxkHas daza: A = 0,1% TFA/H,0, B =0,1%
TFA/MeCN;, rpamucHT: B = 10-90%; 12 muH; komoHKa: C18) ¢ MOMyUCHHEM YKA3aHHOTO B 3aTOJIOBKC COCIUHCHUA
(2,1 mr, 5,64 MxMOB, BRIXOA 4,94%) B BHIC JKSJITOTO MOy TBSPAOr0 aMOP(HOTO BEHICCTRA.

[0468] MS (ES*) C1oH13F2N4O, momksHO coctamaTs: 372, moayueHo: 373 [M+H]".
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[0469] 'H AMP (DMSO-d6) &: 7,19-7,23 (m, 1H), 7,08-7,16 (m, 1H), 6,75-6,83 (m, 2H), 5,23-5.40 (m, 1H),
3,41 (ddd, J=18,9, 12,1, 1,4 T, 1H), 3,03-3,12 (m, 2H), 2,69 (ddd, J=18.9, 4.9, 1.8 T'w, 1H), 2,43-2,48 (m, 3H),
2,02-2,07 (m, 6H).

INPUMEPDBI 21 u 22

(5-3,5-Tudropdenmn)-4,5-murnapo-1H-mapazoir-1-mwi)(3-((4-prop-2 H-ungazo.r-2-

w)MeTIWD)ouuKIo[1.1.1]nearan-1-mnmMeranoH (mpuvep 21)

(5-(3,5-mudrop dennn)-4,S-murnapo-1H-mupa3on-1-mm)(3-((4-prop-1 H-unxazon-1-

w)MeTI)ouuKI0[1.1.1]mearan-1-mn)MeranoH (mpumep 22)

[0470] K cycmensun mpomesxytouroro coeauaeHu I (20 mr, 0,052 mvomas) 8 DMF (0,26 mor) moGassmy 4-
¢rop-1H-nunazoxn (14 mr, 0,10 mmomns) u Cs,CO3 (34 mr, 0,10 MMOITB) H TTOJMYYECHHYEO CMECh IIEPEMEIIHBAIH TIPH
K. T. B TCUCHHC HOYH. PCAKIMOHHYIO CMECh MOAKUCIIAUTH ¢ TOoMOIIBE0 TFA w puisTpoBay yepes MmpHIeBoit
¢ureTp. OUABTPAT OUHINATH C IOMOIIBI0 MAcC-aKTHBHpYeMoil mpenapatusao it BOXX (moxpmkHas (aza: A =
0,1% TFA/H»0, B = 0,1% TFA/MeCN; rpagucut: B = 50-90%; 12 muH; xonorKa: C18) ¢ moayueHHCM ABYX
COCAMHCHUN.

[0471] [NepBsIit 3mroUpyeMBIif IPOAYKT, puMep 21, npeacrapisronmii cOO0H KOPHYHEBOE TBEPOE BEIIECCTBO
(4.4 mr, 8,17 MrMob, BEIX0A 16%), onpenenamn kak TFA-comb n300payKCHHOTO H30MEPA, HCXOI U3 TOPAIKA
smoupoBanng u anammza SIMP ROESY.

[0472] MS (ES*) C23H19F3N4O momxkHo coctasmars: 424, moaydeno: 425 [M+H]".
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[0473] 'H AMP (500 MI'n, CDCls) 6 7,97 — 7,94 (m, 1H), 7,52 — 7.47 (m, 1H), 7,23 — 7,17 (m, 1H), 6,90 —
6,87 (m, 1H), 6,74 — 6,65 (m, 2H), 6,65 — 6,61 (m, 2H), 5,27 (dd, /= 11,9, 4,9 'y, 1H), 4,55 (s, 2H), 3,33 (ddd, J =
18,8, 11,9, 1,6 Ty, 1H), 2,69 (ddd, J = 18,8, 4,9, 1,8 I';, 1H), 2,14 (s, 6H).

[0474] Bropoii amroupyemslii IpoAyKT, mpuMep 22, MPeACTaBIBIOIHI OO0 KOPHYHEBOE TBEPAOE BEILIECTBO

(6,3 mr, 0,012 Mmomb, BRIXOA 22%), onpeneumn kak TFA-coTb H300paKCHHOTO H30MEPA, HCXOIA U3 TIOPATKA

SIMFOUPOBAHUAL
[0475] MS (ES*) C23H19F3N4O gomxso coctaBmsate: 424, nonyucHo: 425 [M+H]
[0476] H SAMP (500 MT'u, CDCls) 6 8,09 — 8,03 (m, 1H), 7,32 — 7,27 (m, 1H), 7,17 — 7,13 (m, 1H), 6,88 —

6,84 (m, 1H), 6,80 — 6,75 (m, 1H), 6,69 — 6,64 (m, 1H), 6,63 — 6,58 (m, 2H), 5,26 (dd, J = 11,9, 4,9 T, 1H), 4,52 (s,
2H), 3,31 (ddd, J = 18,8, 12,0, 1,6 T, 1H), 2,68 (ddd, J = 18.8, 5.0, 1,8 T, 1H), 2,07 (s, 6H).

ITPUMEP 23

(3-((1H-Bewnso[d|lumuaazon-1-mn)mernn)onmukiio[1.1.1]nenr an-1-mwi)(5-3,5-mprop penmn)-4,5-murupo-1H-

NHPA30./1-1-MI)METAHOH

OMs H N
g -
\
N
(@] >
CSQCO3, DMF
F F
[0477] K cycmen3un mpomesxytouroro coeauaeHuU I (20 mr, 0,052 mvoms) 8 DMF (0,26 vt) moGasasm

1H-6¢en30[dumuaazon (12 mr, 0,10 mmoms) 1 Cs:COs (34 mr, 0,10 MMOJTB) B IOAYUCHHYIO CMECh ICPECMCIITUBATA
mpu 25°C B TeucHUE 3 4. PeaknOHHYI0 CMECh (PHIBTPOBAH YCPE3 IMMPHIICBOH (PHIBTP W (PHIBTPAT OUHINATH C
TIOMOIIBIO Macc-akTUBHPYeMoii npenaparusHoit BOXX (moxsmxkHas paza: A =0,1% TFA/H,O, B =0,1%
TFA/MeCN; rpamgucHT: B = 10-90%; 12 mun; konouka: C18) ¢ moNyYeHHEM YKA3aHHOTO B 3aT0JIOBKE COCIHHCHUA B
(popme comu TFA (17 mr, 0,032 mmoms, BEXoq 62%) B BHAC OCI0TO TBEPAOTO BEHICCTBA.

[0478] MS (ES*) C23H20F2N4O momxkso coctasmars: 406, moaydeno: 407 [M+H]".

[0479] 'H SIMP (600 MI', DMSO-ds) 5 9,21 (s, 1H), 7,91 (d, J =8,0 ', 1H), 7.83 (d, ] = 7,8 T'g, 1H), 7,61 —
7,45 (m, 2H), 7,15 (s, 1H), 7,13 — 7,07 (m, 1H), 6,76 (d, J = 7,4 Ty, 2H), 5,33 — 5,24 (m, 1H), 4,64 (s, 2H), ~3,3
(Im, 1H, noo nuxom H>0, noopasymeeaemuviii) 2,72 — 2,61 (m, 1H), 1,99 (s, 6H).

ITPUMEP 24
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E OH

F

(4-Drop-2-3-Ppropdennm)mupposnna-1-m1)(3-(rugpoxcnmeTmin)onmukI0[1.1. 1]nenran-1-mn)MeTaHoH

0
/
R, R O
0
/ .
NH \ o/ IPrNEL HATU N
« HCI - 0
HO DMF
F o F

[0480] Merni-3-(4-¢grop-2-(3-¢proppennn)nuppomaun-1-kapoonnn)onnukio[1.1.1]nearan-1-
rkapooxcmaar K pactsopy 4-¢prop-2-(3-¢prophermn)mupponmuauna ruapoxiaopuaa (1,5 r, 6,8 Mmos, cMech

JIUACTCPCOU30MEPOB 0J1aT0KapsI OTHOCHTEIHHOM CTEPEOXHMHUH B 3BE3TUATHIX XHPATbHBIX HeHTpax) B DMF (34 mu)
Jn00aBsTH 3-(METOKCUKApOOHUM)OUImKIo[ 1. 1. 1]menran-1-kap6orosyro kucaory (1,2 r, 6,8 mmois), iProNEt

(3,6 M, 20 mmop) uw HATU (3,9 1, 10 MMOJIb) H IIOJYUCHHYEO CMECh IiepeMernnBaty npu 25°C B TCUCHHE HOYH.
Jletyuue BemecTsa yJa/LIH IPH IOHWKCHHOM JaBJICHUH. PeakimoHHy 0 cMech pa3basisim ¢ momompio EtOAc,
MPOMBIBAJIH C TIOMOIIBIO HackIeHHOTo pacTBopa NaHCO; u HacsimenHoro pactsopa NaCl, BeicyuBagm Haj
Na>SO4 1 KOHIEHTPUPOBAIH IIPH MOHIKCHHOM JaBieHUH. OCTaTOK aACOPOHPOBAIH HA CHIHKATEIb H OUHINAJH C
noMopro (rrem-xpomatorpadun (0-100%, EtOAc B rekcaHax) ¢ IOJIyHCHHEM YKA3aHHOTO B 3ar0JIOBKE

COCOUHCHHUSA B BHIC OparmkeBoii TBepaoi nmeHbl. MS (ES™) Ci1sH10F2NOs3 gomkHO cocTaBmaTe: 335, momy4ueHo: 336

[M+H]".

0]
/
5 O = OH
N LiBH,4 N
—_—
© THF ©
F F

[0481] 4-®@rop-2-3-prop pernmnuppoauana-1-mn) (3-(ruaporcuverun)onnukio[1.1.1]mearan-1-
wi)MeTaHOH (mpumep 24) K cycnensun npoaykra u3 npeasinymei craauu (0,81 r, 2,4 mmons) B THF

(4,0 M) nobasmsm LiBH4 (79 mr, 3,6 MMOITs) 1 mOJyueHHY 10 cMech nepemenmsaiy npu 0°C B TeueHwme 3 4.
Job6asmum nonoxauTenbHse 1,5 3x8. LiBH4 npn 0°C 1 peakimoHHYI0 CMECh IEPEMEIIHBAIN B TCUCHHE 6 1.
PeakumoHHYH0 CMECH raciii ¢ TOMOIIBI0 nodasicHna 1 M pacteopa HCl. PeaknnoHHYI0 cMeCh pa30aBIsLIn ¢
nomompio EtOAc n mpomeisaim ¢ momompro HoO. Cnon pa3aemsimm 1 OpraHumdecKuii CIOH IMPOMBIBAIH C TIOMOIIBIO
HacermeHHOTo pacTeopa NaCl, seicymmBamu Hax Na;SO4 0 KOHIEHTPHPOBAIN ITPH NMOHIKCHHOM JABJICHHH.
OcraTox agcopOMpoBaIM HA CHIIMKAreJb M OYHIIATIH ¢ ToMompro (urem-xpomaTorpaduu (0-100% DCM B (10:1:0,1
DCM:Me¢OH:NH4OH) ¢ mony4eHHEM YKa3aHHOTO B 3aroyioske coeauHeHus (0,54 1, 1,8 mMouts, Berxoxa 73%) B BuAC
0CIoro TBSPAOTO BCILCCTRA.

[0482] MS (ES*) C17H19F2NO; momxkHo coctasmats: 307, moaydeno: 308 [M+H]".
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[0483] 'H SIMP (600 MT';, DMSO-ds) 5 7.41 — 7,24 (m, 1H), 7,09 — 6,81 (m, 3H), 5,48 — 5,08 (m, 2H), 4,63 —
434 (m, 1H), 4,15 - 3,65 (m, 2H), 3,23 — 3,14 (m, 2H), 2,77 — 2,42 (m, 1H), 2,33 — 2,06 (m, 1H), 1,95 (s, 3H), 1,70
— 1,49 (m, 3H).

IMPUMEP 25

=

1-(3-(2-(m-Tomn)mupposmauH-1-kapooHmwt) o umnk,io[1.1. 1]nent an-1-m1) nup poJmxuH-2,5-1HoH

NHBoc
é NH + NHBoc iProNEt, HATU E N“Hj
e HCI > o)
HO \P DMF
O
[0484] Tper-ByTnin-(3-(2-(M-ronun)mupposmana-1-kapooHmn)onnukiio[1.1.1]nenran-1-wi)kapoamar

CHHTE3 YKa3aHHOTO B 3ar0JIOBKE COSIMHEHUS OCYINECTBILLIHN U3 3-((TpeT-
OyTokcukapOoHUT)aMuHO )ouIuKIIo[ 1.1. 1 JneHTaH- 1-KapOOHOBOH KHUCIIOTHI H 2-(M-TOJIAT) THPPOTHANHA C

MPUMEHCHACM NMPOLEAYPHI, MOJ0OHOH TOH, KOTOPas OmicaHa 1yt mpumepa 24.

NHBoc
JUOKCAaH
[0485] B-Amuno0uIUKI0[1.1.1]menT aB-1-11) (2-(M-TOTILT) MHP POJIHANH- 1 -IT)METAHOHA THAPOXJIOPH/T

K pacteopy npoayxra w3 npeasiay ek craauun (0,13 1, 0,34 mmoas) 8 MeOH (0,69 mim) qobasstu mo
kamM 4 M pacteop HCl B auoxcane (0,86 mu, 3,4 mmons) npu 0°C, mOJIyHSHHY 0 CMECh IEPEMEIIHBAIH H
obecneunBay e¢ MEUICHHOE HArpeBaHue 10 K. T. JIeTy4ne BemecTsa yaausum IPH OHIWKEHHOM JaBICHUH C
MOJIYUCHHEM YKA3aHHOTO B 3aroJIOBKE COCAWHCHHSA B BUAC ceporo Teepaoro semectsa. MS (ES) Ci7H2»N>O

JIOJDKHO COCTaBIATh. 270, moayueHo: 271 [M+H]*.

TsOH
JHoKcaH"|
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[0486] 1-(3-(2-(v- Tomn)mmpposmaua-1-kapooamwn) onnukio [ 1.1.1]nentan-1-mwn)mappomans-2,5-1noH
(mpumep 25) K pactBopy npoaykra u3 npeasiaymei craqun (20 mr, 0,074 Mmours) B muokcase (0,74 von)
nobaeisiy stHTApHBIN aHTHApHA (8,1 Mr, 0,081 MMOITE) U II-TONTy0ICY TB(OHOBYIO KHCIOTY (1,4 Mr, 7,4 MKMOIB) H
MIOJTYUCHHYIO cMech niepemernusay nmpu 80°C B TeueHue 6 4. PeakimoHHy 10 cMeCh KOHICHTPHUPOBAIH IIPH
TIOHIKCHHOM JIABJICHUH M OCTATOK OYHINATIH C IOMOIIBIO MacC-aKTHBHPYeMoii npenaparusHoit BOXX (moasmkHas
(aza: A =0,1% TFA/H,0, B = 0,1% TFA/MeCN; rpagucHT: B = 20-60%; 12 MuH;, konorKa: C18) ¢ moayucHHEM
YKa3aHHOTO B 3ar0JIOBKE coeaUHCHHA (2,4 MT, 6,8 MKMOJIb, BRIXO 9%) B BHIC OCIOTO TBSPAOTO BEHICCTRA.

[0487] MS (ES*) C21H24N>0;5 nomxsO coctaBmsate: 352, noayueHo: 353 [M+H]".

[0488] 'H AMP (600 MT'w, DMSO-ds) 6 7,20 (dt, J = 45,7, 7.6 T, 1H), 7,03 (dd, J = 38.8, 7,5 T, 1H), 6,96
- 6,84 (m, 2H), 5,23 — 4,98 (m, 1H), 3,83 (td, /=9,0, 3,6 I', 1H), 3,49 — 3,42 (m, 1H), 2,58 (s, 2H), 2,53 (s, 3H),
2,47 (s, 2H), 2,36 — 2,07 (m, 7H), 1,94 — 1,74 (m, 2H), 1,69 — 1,52 (m, 1H).

ITPUMEP 26

N7 )
F (@)

o)

F
2-((3-(4-Prop-2-(3-¢propdenn)mupposmaun-1-kapooHmwn)onmukio[1.1.1]nenran-1-

N7\
~ /~CN
F OH . 0
i) NaH, THF
N -~ N
o)
F

WI)METOKCH)M30HNKOTHHOHU TP

o) i) /Eji]\
cIX"¢N

F
[0489] K oxnasxnernomy 1o 0°C pactopy coenuHeHus u3 npumepa 24 (80 mr, 0,26 mmons) 8 THF
(1,301 mum) mnodasxzm NaH (60% mucnepcua muHepansHOTO Macia, 11 mr, 0,29 mvous). TTonyueHHYO CMECh
nepemenmamm npu 0°C B Tedenue 0,5 4 1 700aBIAIH 2-XIOPH30HUKOTHHOHATPHI (43,3 Mmr, 0,312 MMOTIB).
OOGecnieunBamy HATPEBAHHE PECAKIIMOHHON CMECH 10 K. T. B TCUCHHE HOYH. PCaKIIHOHHYIO CMeCh paz0aBIIsIIH C
nomompio EtOAc u mpomeisamu ¢ momompro HyO. Cinon pa3aermsimm 1 OpraHudecKHii CIIOH MPOMBIBAIH C TIOMOIIBIO
HacermeHHOTOo pacteopa NaCl, eicymmBamu Hax Na;SO4 U KOHIEHTPHPOBAIN ITPH MOHIKCHHOM JaBICHHH.
OcraTok agcopOMpoBaN HA CHIIMKATEIh H OYHINATIH ¢ ToMombko (uemn-xpomarorpaduu (0-100% DCM B (9:1:0,1
DCM:MeOH:NH,4OH). ITpoaykr 3mouposaics B cBOOOJHBIH 00bEM KOJIOHKH H coaepskan mpumech. OcTaTtok
TIOBTOPHO OYHIIAJIH C TOMOIIBIO MAcC-aKTUBHPYyeMoii mpenaparusHoii BOXXX (moxsmxkHas ¢aza: A = 0,1%
TFA/H,0, B = 0,1% TFA/MeCN; rpagueHT: B = 40-80%; 20 muH; konoHka: C18) ¢ monyucHIHEM YKA3aHHOTO B
3aroj10Bke coeauaeHAA (29,8 mr, 0,073 MMob, BRIX0A 28,0%) B BHAC OCITOTO TBSPIOTO BEIICCTBRA.

[0490] MS (ES*) C23H21F2N3O, momkHO coctasiats: 409, monyueso: 410 [M+H]".
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[0491] 'H SIMP (500 MT', CDCL3) 6 8,32 — 8,12 (m, 1H), 7,37 — 7,20 (m, 1H), 7,12 — 6,83 (m, 5H), 5,49 —
5,16 (m, 2H), 4,49 — 4,20 (m, 2H), 4,20 — 3,87 (m, 2H), 2,68 — 2,26 (m, 2H), 2,19 (s, 3H), 1,93 — 1,77 (m, 3H).

[IPUMEP 27
N
F N
N\\gj\d
F

B-((5-®rop-1H-unpazon-1-mwnmerwn)oumukiao[1.1.1)nenr an-1-mwr) (4-prop-2-(3-prop penmn)mupposmana-1-

HI)METAHOH
F - N,N\
. N
Cs,CO3, DMF i © F
F
[0492] K cycnensuu 3-(4-¢rop-2-(3-Pprophermn)muppoauaus-1-kapoormwn)onnukio[ 1.1.1]nexran-1-

mwnmMeTHaMeTancyab(onata (40 mr, 0,10 mmois) 8 DMF (0,50 mun) mobasmstmu S-prop-1H-urgazon (15 mr,

0,11 mmoms) u Cs,CO; (67 mr, 0,21 mmous). [TonyueHHY 0 cMech nepememmmsanu npu 25°C B TeueHue 4 4, 3aTeM
mpu 40°C B TeueHHE HOYH. JIeTyune BEMIECTBA YAAISUTH TPH MOHW)KCHHOM AaBicHHH. OCTaTOK OUUINAIH C
TIOMOIIBIO0 MacCC-aKTHBHPYeMOii mpenapaTusHoi BIXKX (mogsmxkHas daza: A = 0,1% TFA/H,0, B =0,1%
TFA/MeCN;, rpagucHT: B = 30-70%; 20 muH; komoHka; C18) ¢ MOMyYCHHEM YKA3aHHOTO B 3aT0JIOBKS COCIUHCHUA B
(popme com TFA (21 mr, 0,040 mmouts, Beixox 38%) B Buze Oemoro TBepaoro semectsa. CTpykrypa m3omepa 1-N-
wHIa307a Obra noareepxkacHa ¢ momompto SIMP ROESY, u oH npeacTasisit co00H BTOPOH 3IFOUPYSMBIH
TPOIYKT.

[0493] MS (ES*) C24H22F3N3O momkHO coctasars: 425, moaydeno: 426 [M+H]".

[0494] 'H IMP (500 MTI', DMSO-ds) 6 8,10 — 7,93 (m, 1H), 7,74 — 7,56 (m, 1H), 7,56 — 7,47 (m, 1H), 7,36 —
7.19 (m, 2H), 7,04 — 6,82 (m, 3H), 5,41 — 5,12 (m, 2H), 4,64 — 4,37 (m, 2H), 4,08 — 3,64 (m, 2H), 2,69 — 2,34 (m,
1H), 2,27 - 2,01 (m, 1H), 1,97 — 1,88 (m, 3H), 1,63 — 1,47 (m, 3H).

IMPUMEP 28



106

(3-(((6-BpovmupuvMIANH-4-TT)OKCH)MEeTI) 0 HinK/I0[ 1.1.1]Jmenran-1-mwr) (4-gprop-2-(3-

dropdenna)mupposmme-1-nI)MeTaHoH

Br
=N
\_
OH O N
R i) NaH R
—_—
N Br N
@) ii @]
ii) | N
A
F Br N F
[0495] K oxnasxnennomy 10 0°C pactBopy coenuHeHuUs u3 npumMepa 24 (29 mr, 0,095 mmoins) B THF

(0,47 1) B atmocepe N, nobasmamu NaH (60% mucnepcus MuHepaipsHOTO Macia, 4,2 mr, 0,10 MMos).
[Moxyuyennyro cmech nepememmsany npu 0°C B reuenue 0,5 u, nob6asmsmu 4,6-1uOpoMmupuMuAnH (27 Mr,

0,11 MMOIIb) M PEAKIMOHHYE0 CMECh IIEPEMEIINBATIH H 0OCCTICUHBAIN €¢ HATPEBAHUE J0 K. T. B TCUCHHUE HOYH.
Peaxumonnyto cmecs nepemernmsam npu 40°C B Teuenue 5 4. PeakuuonHyro cMech oxnaxaanu 10 0°C,
J00aBISLITH AOMOTHHTE TBHOE KomruecTBo NaH (60% mucnepcust MunepaabHOTo Maca, 4,2 mr, 0,10 MmMouis) B
armoc(epe N», nepemermsamy npu 0°C B TeucHue 15 MUH 1 J00ABISLIH JOTOJTHUTEIBHOE KOJIHUECTBO 4,6-
quopommupumuanHa (27 mr, 0,11 mMous) pu 0°C. ObecieunBaiy HaTPEBaHHE PEAKIMOHHON CMECH 110 K. T. C
nocneAyrommM nepemenmpanieM npu 40°C B TeueHHe HOUH. PeakinoHHYI0 cMech Pa30aBILLIH C IIOMOIIBIO
EtOAc, no6asnszmu H,O u cnow paznemsumn. Boaryro ¢asy skctparuposaiu ¢ nomomnisio EtOAcC 1 00be IMHCHHBIC
OpraHUYCCKUE CIOM MPOMBIBAIH ¢ ToMo1bio HoO, BeicymuBamu Hag Na,SO4, KOHICHTPHPOBAIH NPH MOHIKCHHOM
JABJICHHUH W OYHINAIN C TOMOIIBIO (prem-xpomarorpaduu (0-50 9:1:0,1 DCM:MeOH:NH,OH 8 DCM) ¢

MOJYUCHHUCM YKA3aHHOTO B 3aroyioBKe coeauHeHus (22 mr, 0,047 mMois, Bhxoa 50%) B BUAC JKSITOTO TBEPIOTO

BCIIICCTBA.
[0496] MS (ES) C21H20BrF2N30, gowkHO cocTaBiats: 463/465, nonyueno: 464/466 [M+H]".
[0497] 'H AMP (600 MI', DMSO-ds) & 8,65 — 8,51 (m, 1H), 7,45 — 7,23 (m, 2H), 7,09 — 6,85 (m, 3H), 5,46 —

5,17 (m, 2H), 4,51 — 4,25 (m, 2H), 4,13 — 3,73 (m, 2H), 2,33 — 2,20 (m, 1H), 2,16 — 1,97 (m, 4H), 1,80 — 1,61 (m,
3H).

TTPUMEPHI 29 u 30
/
N-N
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=N
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R of N
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F

4-®rop-2-(3-proppernmmmuppoamana-1-mm) (3-(((6-(1-meTm-1 H-mupa3o/-4-mwt) nupuMnH-4-

WD oKCm)MeTI)OnuKI0[1.1.1]menTan-1-m)MeTaHOH
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[0498] Pacteop 1-metun-4-(4,4,5,5-rerpamerm-1,3,2-qrokcaboponan-2-mun)-1//-mupaszona (11 mr,

0,053 mmout), Nay;COs (40 mxi, 0,081 mmoms) u coenuHeHuA U3 mpumepa 28 (19 mr, 0,040 mmoins) B DMF (0,4 mum)
npoayBad ¢ moMOIbI0 Ny, nobasmmu agnykt PACL(dppf)-CH,Cl, (3 mr, 4,0 MKMOJIB), CMECh CHOBA POy BATH C
noMompo Ny H PEakIMOHHYIO CMeCh nepemenmmBany npu 70°C B TeueHHEe HOUH. PeaknoHHy 0 cMech paz0aBiamm
¢ momo1npr0 EtOAC 1 mpoMbIBaTH C MOMOIINBEO HACKIINEHHOTO pactBopa NaHCOs. Crow pa3aensamm u
OpraHUYCCKUIl CIOH MPOMBIBAIH C TIOMOILBIO HACKIIEHHOTO pacTBopa NaCl, BeicymmBamu Hax NaxSOy,
KOHIICHTPHPOBATH P NOHIDKEHHOM JABICHUH H OUHUINAIH ¢ IOMOIIBI0 (prem-xpomarorpaduu (0-100% 9:1:0,1
DCM:MeOH:NH,OH 8 DCM) ¢ monyueHHEM YKA3aHHOTO B 3aroJI0OBKE COeAUHCHUS (4,2 MT, 9,0 MKMOJIb, BBIXOT
22%) B (popMe IBYX AUACTEPEOUZOMEPHBIX IIPOAYKTOB B BU/IE OEIIBIX TBEPIBIX BEILCCTB.

[0499] Ipumep 29:

[0500] MS (ES*) CasH25F2NsO, momksHO coctaBiaTs: 465, moayueHo: 466 [M+H]".

[0501] H IMP (600 MI'y, DMSO-ds) 6 8,70 — 8,08 (m, 2H), 7,68 — 7,25 (m, 2H), 7,21 — 6,85 (m, 4H), 5,52 -
5,13 (m, 2H), 4,13 — 3,69 (m, 7H), 2,16 — 2,04 (m, 3H), 1,86 — 1,46 (m, 2H), 1,29 — 1,05 (m, 3H).

[0502] ITpumep 30:

[0503] MS (ES*) CasH25F2NsO, momkHO cocTaBaaTs: 465, monyueHo: 465.
[IPUMEP 31
F O
N
@]
F

(4-DProp-2-(3-propdennm)mappomnma-1-n1) (3-(penoxcnmvernm)onmukio[1.1.1]nenran-1-mn)MeTaHoH
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[0504] K pactBopy coenunenus u3 npumepa 24 (20 mr, 0,065 mmois) 8 THF (0,32 mur) nobapisimu (peHoN

(8,0 mr, 0,085 MMomp) 1 momiMep-CcBa3anHbIi PPhs (3 MMouts/T, 43 wmr, 0,13 MMOJIB) U MOJIyYCHHYEO CMECh
nepemernusay npu 25°C B reuenue 10 mun. Jo6asmsumu DIBAD (19 mr, 0,085 MMO0I1b) B pEaKIHOHHYO CMECh
nepemenmBam npu 25°C B TeueHue Houl. PeakimoHHy0 cMech pumbtposamu yepe3 CELITE® u ¢uabtpar
KOHIICHTPUPOBAIH NP MOHILKCHHOM JaBJiIcHUU. OCTaTOK OUHINATH ¢ HOMOINBIO (hieni-xpomarorpaduu (0-100%
EtOAc B rexkcanax). HeounmeHHbIH Mpo gy KT MOBTOPHO OYHINAIH C OMOIIBIO MAaCC-aKTHBHPYEMOH
npenaparusaoit BOXX (moasmwxkHas ¢paza: A = 0,1% TFA/H,0, B = 0,1% TFA/MeCN;, rpaguent: B = 10-90%; 12
MuH; KoJ0HKa: C18) ¢ momyueHHEM YKa3aHHOTO B 3arojioBke coeauHeHus (13 mr, 0,033 mmoub, Beixoa 51%) B Buae
OPaAHKEBOTO TBEPJAOTO BELICCTBA.

[0505] MS (ES*) C23H23F2NO; momkHO cocTaBiats: 383, mosyueno: 384 [M+H]".

[0506] 'H AMP (600 MI', DMSO-ds) & 7,43 — 7,31 (m, 1H), 7,31 — 7,21 (m, 2H), 7,09 — 6,81 (m, 6H), 5,50 —
5,19 (m, 2H), 4,14 — 3,75 (m, 4H), 2,75 - 2,55 (m, 1H), 2,33 — 2,05 (m, 4H), 1,83 — 1,67 (m, 3H).

IPUIMEP 32
N
N )/' <£F
N O F
0
F F

1-((3-(5-(3,5-Audroppenmn)-4,5-murnapo-1H-mupazosr-1-kapoonmwn)onnukio[1.1.1]nenr an-1-mn)mermwn)-3,3-

T TOpUHI0MH-2-0H

O F F
DAST
@] > O
N CH2C|2 N
H H
[0507] 3,3-Mupropunno/mu-2-o1 K oxmaxaeHHoi 10 -78°C cycnensnu wHA0mH-2,3-1uoHa (30 M,

0,20 mmoms) 8 DCM (1,3 mn) modasmsuma DAST (67 mx, 0,51 MMOJIb) B IONYYCHHYEO CMECh ICPEMCIIIHBAIH TIPH -
78°C B TeucHue 10 MuH, 3aT¢M 00CCTICUNBAIIH ¢ HATPCBAHHUC 10 K. T. B TCUCHHC HOYH. PCaKIMIO Tacuim ¢
MIOMOIIBI0 HAachIIeHHOTO pacTBopa NaHCOs, paz6asmsumi ¢ momomsio DCM n HoO 1 opranmieckuii cioi
pasznerstm, BeicymuBami Hag MgSOy, KOHICHTPHPOBAIH IPH NOHIMKCHHOM JABJICHUN W OUHIIATH C TOMOMIBIO
(paem-xpomarorpadrm (0-50% FtOAc B rekcaHax) ¢ IOy UCHACM YKA3aHHOTO B 3ar0JIOBKC COCOMHCHUA (24 M,
0,14 MMOJIB, BEIXOX 69%) B BHAE JKEITOTO TBEPAOTO BemecTra. | H SIMP (500 MI'u, CDCl3) & 7,78 (s, 1H), 7,56 (d,
J=73Tn, 1H), 7,49 — 7,41 (m, 1H), 7,20 — 7,14 (m, 1H), 6,93 (d, J= 7,9 T'y, 1H).
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[0508] 1-((3-(5-(3,5-Audropdenmn)-4,5-murnapo-1H-nupa3zon-1-kapoonmn)onnukio[1.1.1]menran-1-
wMeTi)-3,3-1udTopnHI0mH-2-0H (mpuMep 32) K pactopy mpomexytousnoro coeguncHus II (20 wr,

0,052 mmois) B DMF (0,26 mut) mobassamu 3,3-qudpropuraomuH-2-0H (9,7 mr, 0,057 mmoip) u CsrCO;3 (17 wr,
0,052 MMOJIb) B IOJIYUCHHYIO CMECh TepeMennBaiy mpu 25°C B TeUCHUE HOYH. PEaKIIHOHHYIO CMECh TIOAKHCIISLIH C
nomomeio TFA, (pmmsTpoBau yepes NImpHIeBOil (PUIBTP U OYHINATH C MOMOIIBI0 MACC-aKTHBHPYCEMOH
npenapatusHoit BOXXX (nmoasmxkHas dasa: A = 0,1% TFA/H,O, B = 0,1% TFA/MeCN; rpaaucHT: B = 40-80%);

12 mun; komoHKa: C18) ¢ monyUeHHEM YKa3aHHOTO B 3aroJioBke coeaquaeHms (13 mr, 0,028 MmMoms, BeIx0x 53%) B
BUJIE OEJIOTO TBEPAOTO BEHICCTBA.

[0509] MS (ES*) Co4H19F4N30, momxHO coctaBisiTs: 457, monyueHo: 458 [M+H]™.

[0510] 'H AMP (500 MT'n, CDCl3) 6 7,58 — 7,52 (m, 1H), 7,51 — 7,43 (m, 1H), 7,20 — 7,13 (m, 1H), 6,93 —
6,85 (m, 2H), 6,71 — 6,64 (m, 1H), 6,64 — 6,59 (m, 2H), 5,32 — 5,21 (m, 1H), 3,83 (d, ] =2,2 T'y, 2H), 3,40 — 3,28
(m, 1H), 2,75 - 2,65 (m, 1H), 2,15 (s, 6H).

I[MPUMEP 33
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1-((3-(4-@rop-2-(3-prop pennmmnupposmanH-1-kapoonmn)ommkio[ 1.1.1]Jnenran-1-m)mernn)- 1 H-nupaso-

4-gapOoOHHUTPIT
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[0511] K cycnensnu (3-(4-¢rop-2-(3-propheHnmmuppomnaud-1-kapoornm)ounmkio[1.1.1]nerran-1-
ummMeTwiMeTaHcymb(onara (20 mr, 0,052 mmoms) 8 DMF (0,50 vm) nobasmsamu 1//-mupa30a1-4-kapOoHUTPHIT

(9,6 mr, 0,10 Mmmoits) 1 Cs,CO;3 (34 mr, 0,10 mmoms). [TonyueHHy 0 cMechk nmepemermmsany npu 25°C B TeucHUE 4 4
n 3ateM nipu 40°C B TeueHHE HOYH. JleTy4ne BemecTBa yIa/suH IPH MOHIMKCHHOM JaBiacHAH. OCTaTOK OUNINAIHT C
TIOMOIIIBI0 MacC-aKTHBHPYeMOii mpemapaTusHOi BIYKX (moasmxkHas daza: A = 0,1% TFA/H,0, B =0,1%
TFA/MeCN;, rpamucHT: B = 30-70%; 20 muH; komoHKa: C18) ¢ MOMyUCHHEM YKA3aHHOTO B 3aTOJIOBKC COCIUHCHUSA

(9.1 mr, 0,024 Mmmomb, BEIXOA 46%) B BHAC OCIIOTO TBSPIAOTO BCIICCTBA.



110

[0512] MS (ES*) C21H20F2N4O momxso cocrasmars: 382, moaydeno: 383 [M+H]".

[0513] 'H SIMP (600 MT', DMSO-ds) 5 8,63 — 8,38 (m, 1H), 8,15 — 7,95 (m, 1H), 7,44 — 7,23 (m, 1H), 7,08 —
6,85 (m, 3H), 5,45 — 5,14 (m, 2H), 4,39 — 4,13 (m, 2H), 4,07 — 3,70 (m, 2H), 2,78 — 2,53 (m, 1H), 2,24 — 2,02 (m,
1H), 1,97 (d, J = 4,1 T, 3H), 1,69 — 1,47 (m, 3H).

I[TIPUMEP 34
o)
/
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N
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F

Merni-3-(4-¢grop-2-(3-¢propdennn)nuppomnn-1-kapoonn)onnukiao[1.1.1]nenran-1-kapéoxrcmiar

/
0
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[0514] Mermi-3-(2-(3-gropdennn)-4-ruapokcnnup posmand-1-kapooumn)oumuk,io[1.1.1]nenran-1-
Kapookcmaar  Bo (nakoH ¢ 3-(MerokcukapOoHmT)Onmkio| 1. 1.1]menTan-1-kapbonoBoii kucmoroii (0,50 ,

2,9 mmoup) B DMF (11,5 mim) no6asmsum 5-(3-propdpenmmn)muppoauaus-3-oaa ruapoxiaopun (0,70 r, 3,2 MMOJIB),
iPr;NEt (1,5 m, 8,8 mmomp) u HATU (1,7 1, 4,4 mmos). [ToyueHHYIO CMECh IICPCMCIITUBAITH MPH K. T. B TCUCHHC
HOYH. PeaknuoHHy10 cMech paztasiuu ¢ moMompio EtOAC u mpombiamu ¢ moMombio H>O 1 HACKIICHHOTO
pacteopa NaCl, seicymusamm Hax Na;SO4, KOHICHTPHPOBAH MPH MOHIKCHHOM JABJICHHH, OUHINATA C MOMOIIBIO
(paem-xpomarorpadrm (0-100%, EtOAc B rekcaHax) ¢ MOJyUCHACM YKA3aHHOTO B 3arojioBke coeamacHUA (0,58 T,
1,7 MMOIIB, BBIXOX 59%) B BHIIE OPAHIKEBOTO MIEHOOOpa3HOro TBepaoro marepuana. MS (ES™) CisH20FNO, qommkHO

cocTaBaTh: 333, moaydeno: 334 [M+H]".

O 0]
/ /
HO, o 2 0o
N DAST N
0] - (6]
F F

CH,Cl,

[0515] Mertnu-3-(4-¢rop-2-(3-proppenna)mappomnn-1-kapdonna)onmmkio[1.1.1]menran-1-
rapooxcmnat (mpumep 34) K pacteopy mpoaykra u3 npeasiaymeii craqun (0,58 r, 1,7 mmoms) 8 DCM (2,5 mim)
npu -78°C mobasmsum DAST (0,46 mur, 3,5 MMOITB) M IONMYYCHHYEO cMech niepeMermsany mpu -78°C B teuenue 0,5
4, 3aTeM 00ECIICUNBAIN JOCTIKCHHE €I0 K. T. PEaKIIHOHHY0 CMECh J0OABILIIH MO KAIJIIM K HACBHIIICHHOMY
pacteopy NaHCOs, Beiaepxaraomy mipu 0°C, u cion pasaemsumm. Bogayto a3y s3xcTparuposaiu ¢ momompro DCM

(x2) n 0OBCIMHCHHBIC OPTAHWYCCKUC CJION BBICY IIUBATH HAX 0e3B0HBIM Na,SO4 1 KOHICHTPHPOBAIH IIPH



111

TMOHWKCHHOM JaBicHuH. OCTaTOK OYHIIAIH ¢ TOMOIIBI0 (prnem-xpomarorpadum (0-100%, EtOAc B rekcanax) ¢

TIOJYUCHHUCM YKA3aHHOTO B 3arososke coeauHeHu (0,19 r, 0,57 mmoims, Bexox 32%) B BHIAC OSI0TO TBESPIOTO

BCIICCTBA.
[0516] MS (ES*) C1sH19F2NO; momkHO coctaBmaTs: 335, moaydeno: 336 [M+H]".
[0517] IH SIMP (600 MT'w, CDCls) & 7,48 — 7,25 (m, 1H), 7,16 — 6,88 (m, 3H), 5,49 — 5,15 (m, 2H), 4,17 —

3,75 (m, 2H), 3,66 — 3,50 (m, 3H), 2,76 — 2,52 (m, 1H), 2,35 (s, 4H), 2,03 — 1,84 (m, 3H).
[IPUMEP 35

F OCH3

F

(4-®1op-2-(3-Ppropdennm)mupposmans-1-mwr)(3-(MerorcumeTmn)onuKI0[1.1.1]Jmenran-1-mr)MeTaHOH
F OH F OCH;3
N i) NaH, THF . N
O ii) CHal ©
F F

[0518] K oxmaxxnennomy 1o 0°C pactBopy coeauHeHus u3 npumepa 24 (15 mr, 0,049 mmons) B THF

(0,24 mu) B atmocdepe N, gobasmsumm NaH (60% aucnepcnst MEHEpaabHOTO Macha, 2,1 mr, 0,054 MMomb) 1
MOJYUCHHYHO cMech nepeMenmBain mpu 0°C B TeueHue 0,5 u. K peakuonHo# cmecu qodasmstmi Mel (3,7 Mk,
0,059 mmoup), mepemermuBad cMech mpu 0°C B TeucHue 0,5 4, 00CCIICUNBAIH ¢¢ HATPCBAHUE 10 K. T. B TCUCHHC
HOuH. K peaknmoHHOM CMECH AOOABIIAIH JOTOHUTEIBHOS KommuecTBo Mel (3,7 mxor, 0,059 mmop) 1
nepemenmBanue mpoxonkany npu 40°C B Teuenune 3 4. Jleryune BemecTsa yAaSUTH IPH OHWKCHHOM JTABJICHUH U
OCTaTOK OYHINAH C IOMOIIBI) MAcC-aKTUBHPYeMoii mpenapatusHoit BOXX (moxsmkHas ¢paza: A = 0,1%
TFA/H,0, B = 0,1% TFA/MeCN; rpagueHT: B = 50-90%; 12 muH; konoHka: C18) ¢ moyucHHEM YKA3aHHOTO B
3aroj10Bke coeauaeHHA (5,6 M, 0,017 MMOIT, BEIXOT 36%) B BHIC KOPHYHCBOTO MACIIA.

[0519] MS (ES*) C1sH21F2NO; gomxso coctapasats: 321, nonydeno: 322 [M+H]™.

[0520] H IMP (600 MI'u, DMSO-ds) 6 7,43 — 7,22 (m, 1H), 7,11 — 6,81 (m, 3H), 5,51 — 5,17 (m, 2H), 4,22 -
3,73 (m, 2H), 3,27 — 3,25 (m, 2H), 3,18 — 3,10 (m, 3H), 2,76 — 2,54 (m, 1H), 2,32 — 2,06 (m, 1H), 2,02 (s, 3H), 1,71
—1,56 (m, 3H).

[IPHIMEP 36
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[0521] K pacreopy coemuneHus u3 npumvepa 24 (20 mr, 0,065 mmons) 8 THF (0,32 mur) moGasmstu 2-

THAPOKCUM3OHUKOTHHOHUTPHUI (7,8 mr, 0,085 Mmoms) 1 mommepessazanubiii PPhs (3 MMoms/T), L-08 (43 mr,

0,13 MMOJIb) M TIOJTYHECHHYIO cMech nepemenmany npu 25°C B Teuenue 10 mun. obasmumu DtBAD (19 wmr,
0,085 MMOJIb), M PCAKLIMOHHYIO CMECh epeMenuBaty mpu 25°C B TeUeHUE HOUYM. PEakIHOHHYIO CMECh
(unpTpoBanu uepe3 CELITE® u (puiapTpar KOHICHTPHPOBAIN NPH MOHWKCHHOM AaBiIcHHH. OCTaTOK OYHINATH C
MOMOIIBIO Macc-akTUBHpyeMoii npenaparusHoit BOXX (momsmxHas daza: A = 0,1% TFA/H,O, B =0,1%
TFA/MeCN; rpaguent: B = 50-90%; 20 muH; xonouka: C18) ¢ moayueHHEM YKA3aHHOTO B 3ar0JIOBKE COCIUHCHHS
(6 mr, 0,015 MmMmomb, BRIXOT 22%) B BHIC IPSA3HO-0CJIOT0 TBEPIOTO BELICCTBA.

[0522] MS (ES*) C23H21F2N30, mommkso cocTaBiats: 409, nonydeso: 410 [M+H]*.

[0523] H AMP (600 MI'y, CDCls) § 7,40 — 7,12 (m, 2H), 7,01 — 6,77 (m, 3H), 6,33 — 6,08 (m, 2H), 5,45 —
5,07 (m, 2H), 4,26 — 3,74 (m, 4H), 2,66 — 2,21 (m, 2H), 2,13 (s, 3H), 1,86 — 1,70 (m, 3H).
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[0524] 1-(2,5-Anoxcomuppomaua-1-mw)-3-meTmwionnuksio[1.1.1]Jmenran-1,3-mukapooxkcmiar K
cycneH3uH 3-(MeTOKCHKapOOHUM)OonnukIo[ 1.1. 1 |merTan- 1-kapOoHOBO# KHCIOTH (4,5 T, 26 MMoB) B DMF (26 M)
mobassun 6uc(2,5-mrokcommppomuanH-1-mwr)kapooHar (8,1 r, 32 mmoms) w DMAP (0,065 r, 0,53 MMoms) 1
TIOJIYYEHHY IO CMECh NIEPEMEIINBATY NPH K. T. B TeucHHE 48 1. PeakiinoHHy0 cMech BeutHBaIU B 100 MIT Jle A9HOH
BOJBI H TICPCMCIIMBATH B TeucHHS 15 MuH. O0pa30BaBIICeCs TBSPAOC BEIICCTBO VAN MyTeM (PHTBTPALHH H
mpomsbiBam ¢ momommbko 0,1 M pactsopa HCI (45 i), 0,1 M pacteopa NaOH (45 mu), H,O (100 mur) u TeKCaHOB

(100 mum). TBEpAOC BEMICCTBO JOTIOJTHATCIHHO BRICYIIMBATH B THO(DHIIH3ATOPE C MOIYUCHACM YKA3aHHOTO B
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3aroj10BKke coeauaeHAA (6,0 T, 22 MMob, BRIX0A 85%) B BHAC Ocmoro TBepaoro semectsa. MS (ES+) C1oH1sNOg

JOJDKHO COCTABIATH. 267, momyucHo: 290 [M+Na]™.

F
HO F

Ilonumepcesaszannsblii PPh; g
THF

HOII, < N/BOC - O
i) DtBAD 2 \
N-Boc

[0525] mpem-ByTui-(R)-3-(2,5-mudroppenoxcn)mappomann-1-kapooxcmaar K pacteopy tper-OyTi-
(S)-3-rugpoxcunuppomanH-1-kapodokcunara (0,15 r, 0,80 mmoas) 8 THF (4,0 mur) mobasmsamu 2,5-mudropdenon
(0,13 mr, 1,0 mmout), mommmepeesa3annbiii PPhs (3 mvoms/r) u L-08 (0,53 1, 1,6 MMOJIB) M MOIYUCHHYEO CMECh
nepeMeInuBaIg pH K. T. B TeucHue 10 mun. Jodasmsumu DIBAD (0,24 r, 1,0 MMOIB) B PEaKIIHOHHYO CMECh
MePEMEIIMBAIHY TIPH K. T. B TCUCHHUE HOUH. PeakunonHyio cmech (puibrposanu uepe3 CELITE®, ¢puabtpar
KOHLCHTPHPOBAJIH, 4 OCTATOK aACOPOHUPOBATH HA CHJIMKATCIIC W OUHINATH C TOMOINBIO (praeni-xpomarorpaduu (0-
30%, EtOAc B rekcanax) ¢ moJy4eHHEM YKA3aHHOTO B 3arojioBke coeauHeHus (0,22 r, 0,72 mmob, Bexoq 90%) B

Buze Gesoro tepaoro semectsa. MS (ESY) CisH1oF2NO;3 momkso coctaBmats: 299, moyyeHo: 322 [M+Na]™.

E F F
HCI / nHokcaH
o) »> O,
z :N‘Boc z :NH
e HCI
[0526] (R)-3-(2,5-Indropdenoxcn)nuppoTHInHA THAPOXJIOPUT K oxmaxxnenHomy 10 0°C pacTBopy

MpoAYKTA W3 mpeasiaymeii cramuu (210 mr, 0,72 mMous) B quokcane (3,6 ) nodasmsum 4 M pacteop HCl B
nuokcane (0,90 v, 3,6 mmous). [TosryueHHy 0 cMech nepememsamm npu 0°C B TeueHue 0,5 4 1 oOecrieynBain ee
HATPEBaHUE 0 K. T. B TCUCHHE HOYH. JleTyure BeIecTBa yAasLUIH P MOHIKCHHOM JIABJICHHUH C TIOJIy YUCHHEM
YKA3aHHOTO B 3aroJioBke cocauHeHuA (160 mr, 0,69 MMOITb, BRIX0T 96%) B BHAC OCIIOT0 TBSPAOTO BEIECTBAa. MS

(ES*) C1o0H11F2NO nomkHO coctaBaars: 199, monyuero: 200 [M+H]*.

0]
F / F
F’Q/ o F 0
o O iProNEt O/
+ /O O
N e
Z NH & © N
O
e HCI O
[0527] Merwir-(R)-3-(3-(2,5-mudropderoxcn)mappomann-1-kapoormwn) onnukio[1.1.1]menran-1-

rapooxcmnat (mpumvep 37) K pacteopy mpoaykra u3 npeasiaymiei cragum (0,12 r, 0,51 mymomas) 8 DMF (5 M)
nmobasmamn 1-(2,5-grokcomuppomuanH-1-mwr)-3-metunoumukio| 1.1.1]nerran-1,3-qukapodokcmnar (0,15 t,

0,56 mmoms) u iProNEt (0,44 Mo, 2,5 MMOJIB) U TIOJTYYCHHY O CMECh IICPCMCIIUBAIH TIPH K. T. B TCUCHHC 24 1.
Jleryume BemecTBa yJasUTH TPH IIOHIKEHHOM JaBICHUH. PeaknmoHHy0 cMech pazdasisim ¢ nomompio EtOAc
MPOMBIBAJIH C IOMOINBIO HackIIeHHOTO pacTBopa NaHCOs u HacsimeHHOTO pacteopa NaCl, BeiICymmBamy HAxX

Na,SO4, KOHOCHTPHPOBATH P MOHWKCHHOM JABJICHUH W OYHIIATH C TOMOIIBEO (priemr-xpomaTorpaduu (0-100%,
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EtOAc B TeKcaHaX) ¢ MOMYUCHUEM YKA3aHHOTO B 3aroyioske coeauHeHu4 (0,14 1, 0,40 mmomb, BEIXoa 79%) B BUIC
TPsI3HO-0ETIOTO TBEPAOTO BEIIECTBA.

[0528] MS (ES+) C1sH19F2NO, momkHO cocTasiats: 351, moayyeno: 352 [M+H]".

[0529] H SIMP (600 MI', DMSO-ds) & 7,33 — 7,16 (m, 2H), 6,87 — 6,75 (m, 1H), 5,19 — 5,02 (m, 1H), 3,89 —
3,68 (m, 1H), 3,61 (d, J = 6,8 ', 3H), 3,60 — 3,50 (m, 3H), 2,33 — 2,24 (m, 6H), 2,24 — 2,14 (m, 1H), 2,12 - 1,98
(m, 1H).

ITPUMEP 38

F

F
o) OH
:N
0]

(R)-(3-(2,5-AudropPpenoxcm)nupposanans-1-mi)(3-(rugporcume T onukio[1.1.1]nenr an-1-mMeTaHoH

F - F F
Q / LiBH,4
o O — o OH
THF
N N
0 O
[0530] K oxnasxxnenHomy 10 0°C pactBopy coenuHeHus u3 npumvepa 37 (0,14 1, 0,39 mmous) B THF (0,66 mo)

nmobassuma LiBH,4 (13 wmr, 0,59 mMons). [TonyucHHy 0 cMmech nepemernusany mpu 0°C B TeucHue 3 u. K
PCAKIHOHHOI CMECH JOOABIILIH AOMOTHHTSIbHOS Ko TuaecTBO LiBH,4 (13 mr, 0,59 MMOJIB) B CMECh IICPESMCIITHBATH
mpu 0°C B TeucHue 3 4. Peakumro racumm ¢ momorbio godasncHus 1 M pactsopa HCI (2 mut). PeakioHHy 10 cMech
pazbasiim ¢ momorbio EtOAc, mpombisamu ¢ momompro HoO, 3aTeM — ¢ moMompro HackImeHHOTo pacTeopa NaCl,
BeICYIIHBaTd Hax Na,SO4, KOHICHTPUPOBAIH ITPH MOHWKECHHOM JAaBJICHUH U OUUINAIN C IOMOIIBIO (pet-
xpomarorpaguu (0-50%, 9:1:0,1 DCM:MeOH:NH4OH 8 DCM) ¢ mosry4eHHEM YKa3aHHOTO B 3ar0JI0BKE
coemuaeHuA (97 mr, 0,30 MMOITB, BBEIXO 75%) B BHAC TPA3HO-OCIIOTO TBSPAOTO BCIICCTBA.

[0531] MS (ES*) C17H19F2NO; momkHo coctasnats: 323, moaydeno: 324 [M+H]".

[0532] H IMP (600 MI', DMSO-ds) & 7,37 — 7,14 (m, 2H), 6,91 — 6,69 (m, 1H), 5,11 (d, J = 55,8 ', 1H),
4,67 — 4,43 (m, 1H), 3,88 — 3,69 (m, 1H), 3,62 — 3,52 (m, 2H), 3,44 — 3,37 (m, 1H), 3,27 — 3,03 (m, 2H), 2,30 — 1,99

(m, 1H), 1,97 - 1,74 (m, 7H).
/=
F N
)\\/\CN

obN ngo

(R)-6-((3-(3-(2,5-Audroppenorcn)muppomana-1-kapooamn)onnukio[1.1.1]menran-1-

INPUMEP 39

F

WI)METOKCH) THPAMH/INH-4-KapOOHUT P
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F F
F

/=N
E N
)\\/\CN
Q OH i) NaH, THF 0 O
Z N i NN 2 N
o) o)
N

[0533] K oxmasknensomy 10 0°C pactBopy coenuHeHuUs u3 npumMepa 38 (20 mr, 0,062 mvoins) B THF

(0,30 m1) mob6aemsam NaH (60% aucnepcus MuHSpaabHOTO Machia, 1,6 mr, 0,068 MMOIB) 1 MIOMYUCHHYEO CMECh
nepemernuay npu 0°C B TeueHne 15 muH. K peaknmoHHOH cMeCH TOOABIUTH 6-XIOPIUPUMUIHH-4-KapOO HUTPIIT
(10 mr, 0,074 MMOJIB) B CMECH IEPEMEIIMBATH IIPH K. T. B TCUCHHE 4 4. JIeTyune BeIeCTBa y AN IPH
TIOHIKCHHOM JIABJICHUH M OCTATOK OYHIINATIH C MOMOIIBIO MacC-aKTHBHPYeMOii npenaparusHoit BOXX (moasmkHas
(aza: A =0,1% TFA/H,0, B = 0,1% TFA/MeCN; rpagucHt: B = 50-90%; 12 mun; xonouka: C18) ¢ noayuecHueM

YKa3aHHOTO B 3aroyioBke coeauHeHud (8,3 mr, 0,019 mmomm, Beixon 31%) B BHAE IpA3HO-0CIOTO TBEPIOTO

BCIICCTBA.
[0534] MS (ES*) C2H20F2N4O3 momxHO cocTaBisaTh: 426, monyueHo: 427 [M+H]".
[0535] 'H IMP (600 MT'i, DMSO-ds) 6 8,95 — 8,89 (m, 1H), 7,77 — 7,68 (m, 1H), 7,31 — 7,23 (m, 1H), 7,23 —

7,14 (m, 1H), 6,86 — 6,78 (m, 1H), 5,20 — 5,02 (m, 1H), 4,56 — 4,40 (m, 2H), 3,89 — 3,65 (m, 1H), 3,60 — 3,51 (m,
2H), 3,34 (td, J = 10,9, 7,5 T, 1H), 2,27 — 2,12 (m, 1H), 2,12 — 1,93 (m, 7H).

NPUMEP 40
HO
F
N
O
F
(4-@1op-2-(3-propdenmm)muappomauna-1-mwr) 3-(ruapoxcu(peamn)merwn)ounmurio[1.1.1]mearan-1-
HJI)METAHOH
F OH  i)(COCl), DMSO FE CHO
CH,CI
N 2%l . N
0] i) EtzN (0]
F F
[0536] 3-(4-Drop-2-(3-proppennmmmuppomun-1-kapsonnm)onnukio[1.1.1]Jnenran-1-kap0 annerny

K pacreopy okcammmxmopuaa (71 M, 0,81 mmoas) 8 DCM (4,5 mun) modasmstmn DMSO (0,11 wmu,
1,6 MMOJTB) W IONMYYEHHYEO cMech nepeMemmmBany npH -78°C B TeueHne 10 muH. [[00aBisuH pacTBOP COCAMHCHUSA
w3 mpumepa 24 (50 mr, 0,16 mvoms) 8 DCM (0,9 M) ¢ mocneayromum godasieHueM TEA (0,57 m, 4,1 MMOITB).
[NonyueHHyI0 cMech mepemMemBaiy B TeueHne 1 1 mpu -78°C u 3aTem obecrieunBamy JOCTIKEHHUE €0 K. T. PacTBop
BBUTHBAJIA B HACHIIICHHBIH pacTBOP NaHCO; u crow pasaenamm. Boaryro a3y 3xctparuposamu ¢ momomso DCM

(3 x), 0OBCIMHCHHBIC OPTAHMYCCKAC CIIOW MPOMBIBATN ¢ MOMOIIBIO HACKHINCHHOTO pacTeopa NaCl, BeicymmBamu
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Haa Na;SO4 U KOHICHTPUPOBAIH MPH MOHIWKCHHOM JABJICHUH. [IPOIYKT MICPCHOCHIH HA CACAYIOMIYIO CTaIHI0 OC3

ounctku. MS (ES™) C17H17F2NO; nomkHO coctasiars: 305, monyueso: 306 [M+H]".

PhMgBr é ; \%\Q

[0537] (4-DProp-2-(3-¢proppenmmmupposanaun-1-mi)(3-
(ruapoxcu(penmmmernn)onnukiio[1.1.1]Jnearan-1-na)mveranon (npumep 40) K pacteopy mpoaykra u3
npeasrayIneit cramm (25 mr, 0,082 mvois) 8 THF (0,5) mpu 0°C gobasmsumu (permmaraus opomun (55 mxn 3,0 M
pactsopa B Et;O; 0,16 MMou1b) 1 monyueHHy0 cMech nepememusamy npu 0°C B teueHue 30 MuH, 3aTeM
obecneunBa JOCTHKEHHE €10 K. T. Jlob6apsmu HackmeHHbI pactBop NH4Cl u cnou pasaemimu. Boanyto dasy
sKcTparuposanu ¢ noMompo EtOAC (3 X), 06beIHHEHHbBIC OPIraHHYECKHIE CIOH IPOMBIBAIH C OMOIIBIO
HaceimeHHOTo pactopa NaCl, BeicymmBami Hag Na;SO4, KOHICHTPHPOBAIH P MOHIWKECHHOM JaBJICHHU H
OUHINAY C TOMOIIBIO MAcC-aKTHBUPYeMOii mpenapatuBHOit BOXKX (moasmxkHas aza: A = 0,1% TFA/H,0, B =
0,1% TFA/MeCN; rpaguent: B = 40-80%; 12 mun; kononka: C18) ¢ moJyueHHEM YKA3aHHOTO B 3ar0JIOBKE
coenuHeHus (6,5 mr, 0,017 MMouTs, BBIXOA 21%) B BHAE O€TOTO MOPOIIKA.

[0538] MS (ES¥) C23H23F>2NO, momkHO cocTaBnaTs: 383, nomydeno: 384 [M+H]".

[0539] 'H AAMP (600 MI'u, DMSO-ds) & 7,47-7,14 (m, 5H), 7,13-7,81 (m, 4H), 5,42-5,12 (m, 2H), 4,62-4,36
(m, 1H), 4,0-3,85 (m, 3H), 2.41-2,15 (m, 2H), 2,13-1,93 (m, 1H), 1,89-1,58 (m, 3H), 1,56-1,37 (m, 2H).

I[NPUMEP 41

F

F

(3-((I)T0p((l)eHI/IJI)MeTI/IJI)ﬁl/IHI/IKJIO[1.1.I]HeHTaH-l-I/UI)(4-(l)TOp-2-(3-(l)T0p(l)eHI/IJI)HI/IppOJII/I)II/IH-l-HJI)MeTaHOH

CH,Cl,

[0540] K pactBopy coemunenus n3 npumepa 40 (20 mr, 0,052 mvoms) 8 DCM (0,5 mur) mipu 0°C mobasmimm
DAST (8,27 mxur, 0,063 MMOITh) ¥ IOJTyUSHHYEO cMech niepemernmsaiy npu 0°C B TeueHue 1 4, 3aTeMm
obecneunBam AoCTHXEHHE €10 K. T. Cmech oxmaxkaamu 1o 0°C, nobasmsumn HackmeHHbIH pacTop NaHCO; u cion

paszensmi. Bogayto ¢asy sxctparuposanu ¢ moMombeo DCM (3 X) 0 00bCIHHCHHBIC OPTAHHICCKUC CIIOH
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KOHIICHTPHPOBATH NPU MOHIKCHHOM JIABJICHUHN W OYHINAIH C TOMOIIBI0 MACC-aKTHBHPYCMOH peIapaTHBHOM
B3OXX (momemwxHas (paza: A = 0,1% TFA/H,0, B = 0,1% TFA/MeCN; rpagucHt: B = 40-80%; 12 MUH; KOJTOHKA:
C18) ¢ moay4eHHEM YKA3aHHOTO B 3arojioBke coeaumacHus (2,0 mr, 5,5 mxmois, Beixon 10%) B Buae 01¢1HO-
JKEIITOTO aMOP(PHOTO BEIIECCTBA.

[0541] MS (ES*) C23H22F3NO momkHO coctaBysiTh: 385, monyueHo: 386 [M+H]*.

[0542] 'H AMP (600 MI', CDCl3) 6 7,41-7,18 (m, 5H), 7,10 (s, 1H), 7,00-6,80 (m, 3H), 5,50-5,14 (m, 2H),
4,16-3,85 (m, 2H), 2,64-2,38 (m, 2H), 2,35-2,28 (m, 1H), 2,15-2,03 (m, 3H), 1,85-1,65 (m, 3H).

ITIPUMEP 42

Cl

G-(B-Xnopdenmwn) propmermwn)onnuriio[1.1.1jnenran-1-mm)(5-(3,5-mudrop penmn)-4,5-muruapo-1H-

NHPa30./1-1-MI)MEeTAHOH

OH i) (COClI),, DMSO CHO
CH,Cl,
MeO > MeO
5 i) EtsN O
[0543] Merui-3-gpopviionuukio[1.1.1Jnearan-1-kapooxcuiar VYka3aHHOE B 3aT0JIOBKE

COCOMHCHIC TOJIYYAIH C TOMOIIBIO MPOICAY PHI, TOXOOHOH MEPBOH CTaIuH CHHTE3a U3 pumepa 40, ¢
MPUMCHCHHACM MCTHII-3 ~(THAPOKCHMETH)Orukiio[ 1. 1. 1]merran-1-kapookcunara (1 r, 6,4 MMOJIb) U YCITOBHIA
oxucncHug o CeepHy. [TonyucHHbIH HeoOX0uMBbIiH MPoaykT (900 mr, 5,8 MMois, 91%) MpUMCHATH Kak ¢€CTh HA

CICIYIOLICH CTaauH.

HO
\©/MgBr
THF \

[0544] Metnr-3-((3-xyop permwn) (ruaporcn)MeTI ) o umkI0[1.1.1]Jmearan-1-kapooxcuiiar
Vka3aHHOE B 3ar0JIOBKE COCTUHEHHE MOTYYaIH C TIOMOIIBIO MPOLEAYPHI, IIOJOOHOH BTOPOii cTanun

cuHTe3a u3 mpuMepa 40, ¢ mpuMeHeHIEM MeTHIT-3-(hopmunonnuko|1.1. 1]merran- 1 -kapookcmnara (100 mr,

0,65 mmomp) u (3-xnopderma)Maramsa Opomuaa (2,6 M, 1,3 MMob) 1 HCOOX0auMBIH MPoayKT (114 wmr,

0,43 MmMo1b, 66%) B BUIE GIICIHO-KEITOM KUIKOCTH MPUMEHSIH KAK €CTh HA Cleayromeii cramuu. MS (ES™)

C14H15ClO; pomxHO coCTaBmsITh: 266, motyucHo: 267 [M+H]*

DAST i
CH,CI
w o c.
O
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[0545] Metnr-3-((3-xsopdpermn) propmermn)onnukio[1.1.1]nmenran-1-kapoorcuiar

VYka3aHHOE B 3ar0JIOBKE COCTUHEHHE MOTyYad C IIOMOINBIO MPOLICAYPBI, IIOXOOHOH CHHTE3Y
COCAMHCHNA U3 IpuMepa 41, coenuHeHuA 13 mpuMepa 40, ¢ mpuMeHeHneM MeTu-3-((3-
xmopgermt)(ruapokcu)mMeTHn)oumkIio| 1. 1. 1]merTan-1-kapdokcumara (100 mr, 0,36 mmoas) 1 DAST ¢
mocaeayomei paem-xpomarorpadueii ¢ moayueHrEM He0OX0auMoT0 mpoaykTa (80 mr, 0,30 Mmmoims, 79%). MS

(ES*) C14H14CIFO;, nomkrO cocTaBmaTh: 268, moayucHo: 269 [M+H]".

Cl Cl
LiOH
E THF / H,O E
NG OH
O 0]
F F
LiOH
THF / H,O
MeO Cl HO Cl
O (0]
[0546] 3-((3-Xsoppenmm) propmernn)onnuriio[1.1.1]nenran-1-kapooHoBasi KHCJI0TA  YKA3aHHOC B

3aroJIOBKE COCIUHCHUE CHHTE3HPOBAIN MOA0OHO mpuMepy 14 u3 metuin-3-((3-
xnoppenwt)propmermwn)ounukio|1.1. 1 ]nenran- 1-kapookcunara (80 mr, 0,30 mvons) u LiOH u npuMeHsTH Kak

ects B caeayromei cragud. MS (ES™) C13H1CIFO; 10/KHO COCTaBIATh: 254, moayyeHo: 255 [M+H]*,

N
F N
H
E F
i) iProNEt, F
HO Cl i) T4P Cl
O

[0547] (3-((3-Xop penmn) propmermm)oumurio[1.1.1]menran-1-mwn) (5-(3,5-mudrop permn)-4,5-muruapo-
1H-mupa30.1-1-m1)MeTaHOH VYka3zaHHOC B 3ar0JIOBKC COCTHHCHUC CHHTC3HPOBATH MOI00HO puMepy 14 u3

5-(3,5-mu¢ropdpenmn)-4, 5-quruapo- 1 //-mupaszona (77 mr, 0,42 mmons) u 3-((3-
xmopgermt)propmerwn)onuukiao| 1.1, 1JmerTan- 1 -kapboHOBO# KUCIOTH (90 Mr, 0,35 MMOB) ¢ mpuMeHEHHEM T3P
(50 Bec. % B EtOAC) u iPrNEt B DMF ¢ moayueHHEM kenacMoro npoaykra (6,7 mr, 0,02 mmous, 5%) B Buae

oparmxeBoro amop(Horo Bemectea. MS (ES) C»HisCIF;N,O momkHO coctasiits: 418, monyueno: 419 [M+H]".

ITPUMEP 43
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F
B-A-((6-XnopmupumvuanH-4-m1)0KCH)ITI) O HKI0[1.1.1]menran-1-mwr)(4-prop-2-(3-

dropden)mupposmnn-1-nI)MeTaHoH

CHO
CH3MgBr i ;

[0548] 4-®rop-2-(3-propdennm)mupposmun-1-mn)(3-(1-ruapoxcm ) onnukiio[1.1.1]nenran-1-
wi)MeranoH CHHTE3 YKA3aHHOTO B 3ar0JIOBKE COCIUHCHHS OCYIICCTBIUTH 3 3-(4-(rop-2-(3-
¢roppeHun)nuppoauauH-1-kapooHmT)OnumKI0[ 1. 1. 1]meHTan- 1 -xapOanpaeruaa 1 METHIMArHUS OpOMHUIA C

NPHMEHEHHEM IPOLEAYPBI, II0XO0OHOH TOH, KOTOpas omucaHa ;Ui npuMepa 40.

\/ Cl

THF

F
[0549] G-A-((6-Xmopmupuvmana-4-mn)oxcn)3 T onmuko[1.1.1]nearan-1-wi)(4-prop-2-(3-
¢roppennmmmuappoanann-1-na)meranon (mpumep 43) K pacrsopy mpoaykra u3 npeasiaymeii cragun (20 mr,
0,062 mmoums) 8 THF (0,5 M) mpu 0°C mobasmsamm 4,6-quxnopmupuauH (9,55 mr, 0,068 mvos) u NaH (60%
JUCTICpCHs B MEUHEPATbHOM Macie, 5,0 mr, 0,12 MMOJIb) 1 MOJIy4eHHY IO cMech nepememmsany npu 0°C B TeueHne 1
y. Peakumonnyro cmech mpu 0°C racwmm ¢ momomisio 1 M pacteopa HCl, Harpesami 10 K. T. U OUHINATH C
TIOMOIIIBI0 MacC-aKTHBHPYeMOii mpemapaTusHoi BIYKX (mogsmxkHas daza: A = 0,1% TFA/H,0, B =0,1%
TFA/MeCN;, rpamucHT: B = 40-80%; 12 muH; komoHKa: C18) ¢ MOMyUCHHEM YKA3aHHOTO B 3aTOJIOBKE COCTUHCHAS
(2,0 mr, 5,0 MxMOITB, BBIXOT 8%) B BHAC OCITOTO TBSPAOTO BCIICCTBA.

[0550] MS (ES*) C2;H2:CIF;N30; q0mKHO cocTaBiaTh: 433, momyueno: 434 [M+H]".

[0551] 'H IMP (600 MI', DMSO-ds) & 8,70-8,54 (m, 1H), 7,45-6,8 (m, 5H), 5,45-5,15 (m, 3H), 4,11-3,71
(m, 2H), 2,40-2,18 (m, 2H), 2,16-1,91 (m, 4H), 1,73-1,55 (m, 2H), 1,30-1,03 (m, 3H).

ITPUMEP 44



Bumkno[1.1.1]menran-1-mi(S-penni-4,5-muruapo-1 H-mupa3on-1-mi)MeT aHoH

i) iProNEt, HATU N

DMF
HO -
H

@]
0]
[0552] K mepememmBaemomy pacteopy Ourmkio[1.1.1]nenran-1-kap6oHoBoi kucaots! (17 mr, 0,15 MMoITB)

B DMF (0,5 m1) mo6asmsumu iPr.NEt (0,048 mu, 0,27 mMous), 3atem uepe3 10 mun — HATU (78 wmr, 0,205 MmMom5),
3areM yepes 15 mun — 5-pennn-4,5-quruapo-17-nupazon (20 mr, 0,137 mmois). PeakunoHHy10 cMech
MEPEMEIIHUBAIY B TCUCHHE 2 Y MPH K. T. 3aTeM 100aBsuH HackeHHbIH pactBop NaHCO; u criou pa3aesiim.
Boanyto (a3y sxctparuposaiu ¢ moMoupro EtOAC (3 X) u 00b¢THHCHHBIC OPTAHUYCCKHE CIIOH KOHIICHTPHPOBATH
NPY NOHIYKCHHOM JaBicHHH. OCTaTOK OYHINAIH C MOMOINBIO MAaCC-aKTHBHPYeMOii npenapatusHoit BOXKX
(momswxHas paza: A =0,1% TFA/H,O, B = 0,1% TFA/MeCN; rpaguent: B = 30-70%; 20 muH; xonouka: C18) ¢
MOJYUCHHEM YKA3aHHOTO B 3arojioBke coeauHeHus (7 mr, 0,027 mmoub, Beixoa 20%) B BHAC 5KENTOTO aMOP(PHOTO

Bemectea. MS (ES™) Ci1sH16N>O mosmkHO coctasisTs: 240, monyueno: 241 [M+H] *.
[IPUMEP 45

OH

GB-T'uapoxcuonuukio[1.1.1]menran-1-mwn)(S-penni-4,5-muruapo-1H-mmpa3oi-1-m)MeT aHOH

OH
OH i) iProNEt, HATU
DMF
HO . - o)
O
i) N ’N> < >
[0553] IIponenypy, IpUMEHACMYIO A7 MOTYUCHHA COCAUHCHUS W3 MpUMepa 44, HCMOIb30BAIH U B ClIydae 3-

ruapoxcuouukio[1.1.1]nenran-1-kapOoHOBOH KUCIOTH (48 Mr, 0,38 MMoOIE) U S-peHmn-4,5-quruapo-1/-
mupasoa (50 mr, 0,34 MMOJTB) € IOJTYUYEHHEM YKA3AHHOTO B 3aroioBke coeauHeHus (32 mr, 0,13 MMOIIb, BBIXOT

36%) B BHAC TPA3HO-0CTIOTO TMOPOIIKA.

[0554] MS (ES*) C1sH16N20; H0mKHO coCTaBATh: 256, moayueno: 257 [M+H]".
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[0555] 'H SIMP (600 MT';, DMSO-ds) 5 7,37 — 7,29 (m, 2H), 7,28 — 7,22 (m, 1H), 7,21 — 7.16 (m, 1H), 7,11 —
7,04 (m, 2H), 6,61 — 6,25 (m, 1H), 5,30 (dd,J = 11,9, 4,5 Ty, 1H), 3,49 — 3,38 (m, 1H), 2,71 — 2,58 (m, 1H), 2,10 (s,
6H).

ITPUMEP 46

OEt

(3-Irokcubnuukio[1.1.1]nenran-1-m1)(S-penni-4,5-muruapo-1H-nmpa3o1-1-m)MeTaHOH
OH OEt
i) Etl, DMF

L
’

=N
N

O ii) NaH

[0556] K pacteopy coenunenusa u3 npumepa 45 (10 mr, 0,039 mmoms) 8 DMF (0,3 mur) mo0asmanu Hoa3TaH
(6,7 mr, 0,043 Mmmomb) 1 pacTBop oxaaxzamm a0 -78°C. 3arem nobasmsumi NaH (60% aucnepcrio B MEHEPATBHOM
Mmacne, 1,7 mr, 0,043 MMOITB) M IOJTYYCHHYIO CMECh epemenmBamy mpu -78°C B TeueHue 1 u. Peakipro racumm ¢
nomo1pro TFA npu -78°C, cMech HarpeBaiy A0 K. T. H OYHINATH C IIOMOIIBIO MACC-aKTHBUPYEMOMH IpenapaTHBHO I
BIXX (momsmwxHas paza: A = 0,1% TFA/H,0, B = 0,1% TFA/MeCN;, rpagucHt: B = 30-70%; 12 MHH; KOJJOHKA:

C18) ¢ moIyucHUEM YKAa3aHHOTO B 3arojioBke coeauueHuA (1,8 mr, 6,3 MxMoib, BeIxoa 16%) B BHIAC 0J1¢IHO-

JKCITOH JKHIKOCTH.
[0557] MS (ES*) C17H20N20; 10LKHO cocTaBiaTh: 284, moayueno: 285 [M+H]".
[0558] 'H SIMP (600 MT'i, DMSO-ds) 5 7,36 — 7,30 (m, 2H), 7,28 — 7,21 (m, 2H), 7,17 — 7,07 (m, 2H), 5,32

(dd,J= 11,8, 4,7 T, 1H), 3,51 — 3,42 (m, 3H), 2,69 — 2,60 (m, 1H), 2,17 (s, 6H), 1,12 (t, J= 7,0 T, 3H).

INPUMEP 47

oy
N N=
N
O

F

F
1-((3-(5-3,5-Audroppenmn)-3-mernin-4,5-quruapo-1 H-mmpaso.i-1-kapooamn)oumursio[1.1.1]menran-1-
wi)meti)-1 H-mupa3zo.r-4-kapooHnT puii

CH,Cl,

MeO MeO
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[0559] I1ia-3-(((MeTmwiacyas o) OKCH)Me T OnuKJI0[ 1.1.1JmeaTan-1-kapoorcuiat
(mpomeskyTounoe coequnenne V) K pacteopy metnin-3-(ruapokcumermn)onmukio| 1.1.1|nenran-1-kapbokcunara
(0,991, 6,3 mmous) B DCM (21 M) mipu 0°C mobasmsumm EtsN (1,9 v, 14 MMO7I6) ¢ IOCTICAYOIINM J0OABICHHEM
o KaIpiM MeTancyab(pormmximopuaa (0,59 mu, 7,6 MMOJIb) B OJYUCHHYIO cMech iepeMernnam npu 0°C B
TCUCHHC 5 MUH, 3aTEM — IIPH K. T. B TCUCHHUE 3,5 u. PeakumoHHy 10 cMeCh paszdasisuim ¢ momompro DCM u cmecu
nex/0,1 M pacteop HCL Crou pa3mensiin u OpraHu4IeCKUi CJIOH mpoMbIsam ¢ momomeio H.O u comesoro
pacteopa. BoaHbIe clion MOBTOPHO 3KCTparupoBain ¢ noMompo DCM, u 00B¢IHHCHHBIC OPTaHUYCCKHC CIIOH
BeICYHIHBATY HaX MgSO4 1 KOHICHTPHUPOBAJIH C MOJyYCHHEM YKA3aHHOTO B 3arosioBke coeauHeHus (1,3 T,

5.1 MmMoJTB, BEIXOA 92%) B BHAE Tipo3pauHoTo Macia. MS (EST) CoH140sS momkHO cocTaBmars: 234, moydeHo: 235

[M+H]".

N,
§Lly
OMs NC
> N/_>/CN
MeO Cs,CO3, DMF N=
0O Meo‘ef
@)
[0560] Merwir-3-((4-mmmano-1H-mupaszoir-1-mmermn)oummkio[1.1. 1jmenran-1-kapookcmmar K

pactBopy mpoMexxyTouHOTO coeauHeHuA V (120 mr, 0,51 mmous) B DMF (2,5 M) no6asmsimu 1/ -mupa3on-4-
kapOonuTpua (52 mr, 0,56 mmoms) u Cs,CO3 (250 mr, 0,77 MMOJIB) H OJIYHYCHHYIO CMECh MIEPSMCEIIHBAIHA IIPH K. T.
B TCUCHHE HOUH. PeakumnoHHy¥0 cMech pazbasipuin ¢ noMompio EtOAC 1 mocie10BaTenbHO IPOMBIBAIIH C
momo1bio HoO 1 conmeBoro pacteopa. Kakaplif BOHBIH CIIOH MOBTOPHO 3KCTparuposamd ¢ moMomsio EtOAcC (2x).
OOBbEeIMHCHHBIC OPraHUYCCKHE CJION BhICYIMBAIH Haax MgSO4 1 KOHICHTPHPOBAH C MOJIYUYCHHEM YKAa3aHHOTO B
3arosoBke coeauueHus (110 mr, 0,47 mmouts, Beixoa 93%). MS (ES™) C12Hi13N30; momkHO cocTaBmiTs: 231,
nosyueHo: 232 [M+H]".

e e
N= N=
MeO KOH HO

o) o)

THF/MeOH

[0561] 3-((4-Ouano-1H-nmpa3ou-1-mmMern)onmuki0[1.1.1]menran-1-kap6onoBast kucjiora K
pacTBOpy mpoAykra u3 mpeasiaymei craguu (103 mr, 0,45 mvoims) B THF (2 mor) 1 MeOH (2 M) mobasnam KOH
(50,0 mr, 0,89 MMOJIb) ¥ IOIYUCHHY IO CMECH IEPEMELITHBAIH NPH K. T. B TCUCHHE HOUH. K peakimOHHOMY PacTBOpY
nmobassuTa gonogHUTe IbHOS Kommaectso KOH (25,0 mr, 0,45 MMOITB) B CMECh ICPESMCITUBAA B TCUCHHUC
JOTIOTHATENBHBIX 7 4. PeaknnoHHy0 cMech pazdasisiau ¢ momompro HyO u mpomssam ¢ momomeio EtOAcC.
Boansrii cioit moakucsamu ¢ momomsio 1 M pacteopa HCl u sxctparuposam ¢ momompro EtOAc (3x).
OOBbeIMHCHHBIC OPTAaHHYECKHIE CJION IIPOMBIBAIH C TIOMOIIBIO COJICBOTO PAcTBOPA, BhICYmmBay Hax MgSO4 u
KOHIICHTPHPOBAJH C TOJYUYCHHCM YKA3aHHOTO B 3aroioBKe coeamHeHu (70 mr, 0,32 MMomb, BEIXod 72%) B BHIC

6eroro teepaoro BemecTsa. MS (ESY) C11H11N30; momkHo cocTtasisars: 217, moaydeno: 218 [M+H]™.
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y N
F. N
H
o e
N= i) iPryNEt, F N=
HO >
o) ii) TaP

[0562] 1-((3-(5-(3,5-Audropdenmn)-3-metni-4,5-quruapo-1 H-mipaso.i-1-
rap6onmn)oumkIo[1.1.1Jnenran-1-nimernin)-1 H-nmupa3o.r-4-KapooHU TP K pacteopy mpoayxkra u3

npenpiaymeit cragun (15 mr, 0,069 Mmmous) u 5-(3,5-mudropdenmn)-3-merun-4,5-quruapo-1/-nupazona (16 wmr,
0,083 mmous) B DMF (345 mxon) nodasmsum iProNEt (36 mxut, 0,21 MMOJTb) H PEaKITHOHHY IO CMECh IICPEMCIIHBATH B
teucHue 10 MmunyT. 3arem gobasmsum T3P (123 mxu, 0,21 MMOJIB) 1 CMECh IICPEMEIIHBATH B TCUCHHE 48 U.
PeaknuonHyro cMech pazotasmum ¢ nomombio MeOH 1 ounmany ¢ moMOIIBbIO MacC-aKTHBHPYEMOH NMpenapaTuBHOH
BOXX (moasmwxaas (aza: A = 0,1% TFA/H,O, B = 0,1% TFA/MeCN; rpagucut: B = 10-90%; 12 MuH, KOJOHKA!
C18) ¢ monyueHHEM YKA3aHHOTO B 3arojoBKe coequueHus (3,2 mr, 8,09 mrMmouts, Beixox 11%). MS (ESY)

C21H19F>NsO nommkHO coctaBiaTh: 395, monyueno: 396 [M+H]".

IMTPUMEP 48

(3-((1H-ITupasouo[4,3-b |l nupuaun-1-mwr)merwn)oumukio[1.1.1]nearan-1-mm) (4-prop-2-(3-

¢roppenna)mupposmnH-1-nI)MeTaHOH

H
N~~~ |
NN D
N [
OMs Cs,CO3, DMF N AN
- ‘N_.
MeO 2) LiOH, THF / H,O HO
O 0
[0563] 3-((1H-Iupaszojo[4,3-blmupuans-1-mwn)meTiun) onmukjo[1.1.1]Jnearan-1-kapooHOBA ST KHCJI0TA

Yka3aHHOE B 3ar0JIOBKE COCTMHEHHE MOTYYad C TIOMOIIBIO MPOLIECAYPBI, IIOX00HOH TOH, KoTOopas
onmcaHa i npuMepa 47, ¢ IPUMEHEHUEM MPOMEXKYTOUHOTO coeauHeHud V (300 mr, 1,28 mmous) u 1/4-
mpasono|4,3-b|mupumiaa (168 mr, 1,4 mMomp) BmMecte ¢ Cs>CO3; 8 DMF, ounmmiamm ¢ moMompro (paerm-

xpomarorpaduu ¢ mocieayomuM ruapoimzoM ¢ momompio LiOH 8 THF/H,O ¢ monyyeHneM yKa3aHHOTO B
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3aro10Bke coeauaeHAA (132 mr, 0,54 Mmmvoutb, BeIxoa 42%, 1B cTagum) B BHAC OCIOTO TBEPAOTO BemecTra. MS

(ES™) C13H13N30; momkro coctasmars: 243, moiydeno: 244 [M+H]".

F
o N~ o HCI [
=N H N
N F N
N= i) iPr,NEt, F N=
HO - N
o)

ii) T3P o)
F
[0564] (3-((1H-Iupaszo.io[4,3-b lnupuann-1-mnMerwn)ommukiao[1.1.1]neatan-1-mw1)(4-grop-2-(3-

¢roppennmmmuappoanmmn-1-na)meranon K cycnensun npoaykra u3 npeasiaymei craguu (20 mr, 0,082 MM0IIB)
B EtOAc (411 mxi) pobaemsim 4-¢rop-2-(3-¢propheHumnuppomannaa ruapoxiaopun (19,87 mr, 0,090 mvous),
mapuauH (20 M, 0,25 mvoms) u T3P (98 mxu, 0,16 MMOJIB) U TOJTyUCHHY IO cMeCh nepemermsam mpu 60°C B
teucHue Houn. Jo6asmsim H,O u ciou pazaensumi. Boauyro (asy sxcrparuposamu ¢ momomsio EtOAc (3x) u
00BEIMHCHHBIC OPTAHMYICCKUE CJIOH KOHICHTPHPOBAIN PH MOHIKCHHOM JaBicHHH. OCTaTOK OUMINAIIH C
MOMOIIBIO0 MaCC-aKTHBHPYeMOii mpenapatusHoi BIXKX (moasmxkHas daza: A = 0,1% TFA/H,O, B =0,1%
TFA/MeCN; rpaguent: B = 10-90%; 12 muH; xonouka: C18) ¢ mojyueHHEM YKa3aHHOTO B 3ar0JIOBKE COCIUHCHHS B
(popme com TFA (23 mr, 0,045 mmouts, BeIxoa 54%) B Buze Tps3Ho-0e10T0 TBepAoro Bemectsa. MS (EST)

C23H»F2N4O nomxuo cocrasmars: 408, moayueHo: 409 [M+H]".

[TPUMEP 49
_N
N N
=N
N
O CN

1-((3-(5-(5-Mermwmmupas3us-2-mwi)-4,5-muruapo-1H-nupa3on-1-kapooamn)ounuksio[1.1.1]menran-1-

|
N

4<\»£

mw)MeTi)-1H-uHaa30/-5-KapOoOHUT PIUT

H N
OMs Cs,CO3, DMF N
MeO 2) KOH, THF / H,O HO
0 0 CN
[0565] 3-((5-Ouano-1H-naxazon-1-mn)vermn)onnukiio[1.1.1]mearan-1-kap0oHOBAS KHCJIOTA

Yka3aHHOE B 3ar0JIOBKE COCTUHEHHE MOTYYaH C TIOMOIIBIO MPOLICAYPHI, IIOX00HOH TOH, KoTOopas
onmcaHa i npuMepa 47, ¢ TPUMEHCHUEM MPOMEXKYTOUHOTO coeauHeHuA V (600 mr, 2,6 mMoap) u 1//-uHaaszoma-5-

kapOouutpuna (403 mr, 2,8 MmMomp) ¢ ucnoab3oeanueM Cs;COs 8 DMF, ounmmamy ¢ moMOIOBO (prerm-
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xpomarorpadum, a 3areM nposo i ruapoan3 ¢ nomomso KOH 8 THF/MeOH ¢ monyueHHEM YKA3aHHOTO B
3aT0JI0BKE coequHeHuS (295 mr, 1,1 MMouts, BeIxoa 42%, 2 ctanuu) B BHAC Georo TBepaoro semectea. MS (ES™)

C1sH13N30, gomkHO cocTasiaTh: 267, monyuero: 268 [M+H]".

N 2 .N
NS N NS
N™ X N N
| H =N
HO i) iPr,NEt, A N
o CN o CN
SN

>
iy TaP |
NW/
[0566] 1-((3-(5-(5-Mermmupasun-2-mi)-4,5-quruapo-1 H-mipason-1-kapoonmn)ouiukio[1.1.1]menran-
1-mm)mernin)-1H-nH1a30.1-S-KapOOHITPIII K pacteopy npoaykra u3 npeasiaymei ctaaun (10 mr,

0,03 MmMoms) u 2-(4,5-guruapo-1/-nupaszon-5-mwi)-5-metwmupaszusa (6,1 mr, 0,03 mmoas) B DMF (0,10 mm)
npob6aemsamu iPrNEt (120 mxor, 0,11 MMOJIb) H PEAaKIHOHHYIO CMECh NIEPEMEINHBAIH IPH K. T. B TCUCHUE 3 MUH.
3arem mobasmutu T3P (50 Bec. % B EtOAc, 22 mki, 0,03 MMOJTB) U CMECh IICPEMCIIUBAIH B TCUCHHC HOYH.
Peaxumonnyto cmecs pazdasmumd B 1% TFA 8 MeOH 1 ounIamy ¢ moMOIIbIO MacC-aKTUBHPYEMOI
npenaparusaoit BOXX (moasmwxkHas paza: A = 0,1% TFA/H,0, B = 0,1% TFA/MeCN; rpaguent: B = 30-70%; 20
MuH; KoJ0HKa: C18) ¢ moayueHHEM YKa3aHHOTO B 3arojioBke coeauHeHus B (popme comu TFA (5,8 mr, 0,01 Mmmob,
BBIX0 38%) B BHAE JKSNITOTO BSI3KOTO Maca.

[0567] MS (ES™) C23H21N;O mosmkHO cocrasirs: 411 monyueno: 412 [M+H]".

[0568] 'H AMP (600 MI'n, Xnopogopm-d) & 8,51 — 8,48 (m, 1H), 8,45 — 8,41 (m, 1H), 8,15 — 8,13 (m, 1H),
8,13 -8,10 (m, 1H), 7,59 — 7,54 (m, 1H), 7,47 — 7,42 (m, 1H), 6,96 — 6,93 (m, 1H), 5,42 (dd, /= 11,8, 5,6 ['u, 1H),
4,54 (s, 2H), 3,30 (ddd, J= 18,7, 11,8, 1,6 T';, 1H), 3,06 (ddd, J = 18,7, 5.6, 1,8 ', 1H), 2,56 (s, 3H), 2,04 (s, 6H).

TINPUMEP S0

N
N N
=N
N
O CN

SN
N
1-((3-(5-(6-Mermmmupas3us-2-mwi)-4,5-muruapo-1H-nupa3zo.n-1-kapooamn)ounuksio[1.1.1]menran-1-
mwi)MeT)-1H-uHaa30/-5-KapOoHUT PIUT
[0569] VYka3aHHOC B 3ar0JIOBKE COCTHHCHHUC TOTYYAH C MOMOIIBIO MPOLICAYPHI, TOX00HOH TOH, KOTOPYIO
MPUMEHUTH JJ1 TpuMepa 49.
[0570] MS (ES+) C23H21N70 momkso coctasmars: 411 monyueno: 412 [M+H]*,
[0571] 'H IMP (600 MI'i, DMSO-ds) 6 8,42 — 8,40 (m, 1H), 8,40 (s, 1H), 8,28 — 8,27 (m, 1H), 8,26 (s, 1H),
7,90 — 7,85 (m, 1H), 7,74 — 7,69 (m, 1H), 7,17 — 7,13 (m, 1H), 5,33 (dd, /= 11,9, 5,5T, 1H), 4,63 (s, 2H), 3,33
(ddd, /=188, 12,0, 1,7 T'm, 1H), 2,85 (ddd, /=188, 5,5, 1,8 T', 1H), 2.42 (s, 3H), 1,88 (s, 6H).

IMPUMEP 51
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_N
N N
=N
N
O CN
N

N
N
1-((3-(5-(Mmup a3un-2-m)-4,5-murnapo-1H-mapa3oir-1-kapoonmn) oumuk/io[1.1.1]nerran-1-mn)mermwn)-1 H-
HHIA30.1-5-KapOOHUTPILT
[0572] Yka3zaHHOC B 3ar0JIOBKEC COCTHHCHUC ITOJTYYAIH C MOMOIIBIO MPOLICAYPHI, TOX00HOH TOH, KOTOPYIO
MPUMEHSUTH JJ11 TpuMepa 49.
[0573] MS (ES+) C2H19N7O momxkHO coctaBiiTh: 397 monyueno: 398 [M+H]™.
[0574] 'H AMP (600 MI', Xnopodopm-d) & 8,63 — 8,61 (m, 1H), 8,60 — 8,58 (m, 1H), 8,51 — 8,48 (m, 1H),
8,15-8,14 (m, 1H), 8,13 — 8,12 (m, 1H), 7,59 — 7,56 (m, 1H), 7,47 — 7,43 (m, 1H), 6,98 — 6,95 (m, 1H), 5,46 (dd, J
=11,8,5,5Tn, 1H), 4,55 (s, 2H), 3,33 (ddd, /= 18,7, 11,8, 1,6 T'y, 1H), 3,10 (ddd, J = 18,7, 5,6, 1,8 T'y, 1H), 2,05
(s, 6H).

IMPUMEP 52

N
N N
N
N
O CN

1-((3-(5-®enmn-4,5-quruapo-1 H-nupasou-1-kapoonmwn)oumukio[1.1.1]menran-1-wn)mermi)-1 H-uaaa3olr-5-

KapOOHHT PILT
[0575] Vka3aHHOC B 3ar0JIOBKEC COCTHHCHUC MOTYYATH C MOMOIIBIO MPOLCAYPHI, TOJ00HO TOH, KOTOPYIO
TPUMEHSUTH JJI1 TpuMepa 49.
[0576] MS (ES+) C24H21N5O momkHO cocTaBisiTh: 395 monydeno: 396 [M+H]™.
[0577] H AMP (600 MI'n, Xnopoopm-d) & 8,14 (t,J = 1,1 T, 1H), 8,10 (d, J = 1,0 'y, 1H), 7,59 — 7,54 (m,

1H), 7,48 — 7,43 (m, 1H), 7,29 — 7.26 (m, 2H), 7,24 — 7,19 (m, 1H), 7,10 — 7,08 (m, 1H), 7,08 — 7,07 (m, 1H), 6,88 —
6,84 (m, 1H), 5,30 (dd, J= 11,8, 4,8 Tw, 1H), 4,54 (s, 2H), 3,31 (ddd, J = 18,8, 11,8, 1,6 Twy, 1H), 2,72 (ddd, J =
18,8, 4.8, 1,8 'y, 1H), 2,06 (s, 6H).

INPUMEP 53

N
N N
N
N
O CN

F
1-((3-(5-2,5-Audroppenmn)-4,5-murnapo-1H-mapazosr-1-kapoonmwn)onmukio[1.1.1]nenr an-1-wn)mermn)- 1 H-

HH/IA30.1-5-KapOOHATPILT
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[0578] VYka3aHHOC B 3ar0JIOBKE COCIUHCHUC TTOTYYAH C MOMOIIBIO MPOLICAYPHI, TO00HO TOH, KOTOPYIO
MPUMEHSUTH JJ1 TpuMepa 49.

[0579] MS (ES+) C24H19F2NsO momxHo coctasmats: 431 monyueso: 432 [M+H]".

[0580] 'H sIMP (600 MI'u, Xnopodopm-d) & 8,16 — 8,13 (m, 1H), 8,11 — 8,11 (m, 1H), 7,60 — 7,55 (m, 1H),
7,48 — 7,44 (m, 1H), 7,01 — 6,94 (m, 1H), 6,92 — 6,85 (m, 2H), 6,68 — 6,62 (m, 1H), 5,47 (dd, J = 12,0, 5,2 Ty, 1H),
4,56 (s, 2H), 3,33 (ddd, J = 18,8, 12,0, 1,6 ', 1H), 2,70 (dddd, J =188, 5.3, 1.8, 0,9 ', 1H), 2,08 (s, 6H).

IMPUMEP 54

N‘/\/CONHZ
N=N

1-((3-(5-3,5-Audroppenna)-4,S-muruapo-1H-mapa3zon-1-kapoonmn)onnukiio[1.1.1]nenr an-1-wn)mermi)-1 H-

1,2,3-rpua3on-4-kapooxcamuy

OMs N3
=N
NaN 3 N
————
© DMF o
F F F
[0581] B-(Asupomermm)oumurio[1.1.1]Jmenran-1-um) (5-(3,5-mudrop pennn)-4,5-muruapo-1 H-nupa3zo.-

1-mn)meranon K cycnensun npomexxytouHoro coeauaeHus II (40 mr, 0,10 mvois) B DMF (520 mxt) moGass
NaN3 (20 wmr, 0,31 MMOJIB) | TTOJY4EHHYIO cMech nepememany npu 80°C B Teuenue 2,5 u. PeakunoHHY 0 cMech
pazbasnsamm ¢ momombio EtOAc, mobasmsumn H,O u crow pa3aensami. BoaHyro (pasy 3KCTParupoBaid ¢ TOMOIIBIO
EtOAc 1 00BCIUHCHHBIC OPTAHHYCCKIC CI0OM MPOMBIBATH C TIOMOINBEO HACKIICHHOTO NaCl, BRICYIIIHBATH HAZ
MgSO4 1 KOHICHTPHPOBAM IPH MOHIKCHHOM JABJICHUH C MOJYYCHUEM YKA3aHHOTO B 3ar0JIOBKE COCAMHCHUS

(36 mr, 0,11 MmMoub, BeIXOA 104%) B BHAC skeaTOTO Macia. OCTaTOK MPUMCHSTH O3 TOTOTHATCIFHON OUHCTKA. MS
(ES?) Ci6H15F2NsO noskso coctaBmars: 331, moayueno: 332 [M+H]".

N3 N‘/YCONHZ
N=N

H—=—=—CONH,

Cul
O . >
iProNEt, HOAC
CH,CI
F 22 F
[0582] 1-((3-(5-(3,5- Audropdenmn)-4,5-murnapo-1 H-mapa3zon-1-kapoonmwn)onnukio[1.1.1]menran-1-

mnmernia)-1H-1,2,3-rpuaszonr-4-kapéokcamug K pacteopy npoaykra u3 npeasiayme craauu (9 mr,
0,027 mmois) B DCM (150 M) go6aemsamm amaksoty (100 M) w3 DCM-pacteopa AcOH u iPrNEt

(40 MxMomb/Mmi), mpormuoaamuA (1,9 mr, 0,027 mmons) u oaua meau(l) (0,26 mr, 1,4 MKMOJIB) W IOJIYUCHHYEO
CMECh ITEPEMCIIHBANH IIPH K. T. B TCUCHHE HOUH. PCaKIMOHHAA CMECh CTAHOBUJIACH XKEITOH B TCUCHHUE HOYH.

.HeTy‘II/IC BCIICCTBA Y AALITH TPH NOHWKCHHOM JABJICHUH. OcraTok OYHIIAIH C MMOMOIIBIO MaCC-aKTHBpreMOﬁ
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npemapatusHoit BOXX (mogsmxHAs (aza: A = 0,1% TFA/H,0, B = 0,1% TFA/MeCN;, rpagucHT: B = 10-90%; 12
MuH; ko10HKA: C18) ¢ moTyucHHEM YKA3aHHOTO B 3arojI0BKE coeaquaeHUA (5,9 mr, 0,015 Mmoms, Bexox 54%) B

puze 6esoro teepaoro semectea. MS (ESY) CioH1sF2N6O; mommkHO coctasmsrs: 400, moayueno: 401 [M+H]™.

IMPUMEP S5

1-((3-(5-3,5-Audroppenmn)-4,5-murnapo-1H-mupazoir-1-kapoonmn)onnukio[1.1.1 nenr an-1-un)mermn)-1H-

1,2,3-Tpua3oj-S-kapooxcaMu

N3
H—==—CONH,
Cp*RUCKPPh 3)2
O S
1,4-nuoxkcas, 60°C
F F
[0583] 1-((3-(5-(3,5-Audropdpenmn)-4,5-murnapo-1 H-mapaszosi-1-kapoonmn)onnukiio[1.1.1]nenran-1-
winmermi)-1H-1,2,3-rpua3o/-S-kapookcaMu K pacteopy nponmosnamuaa (7,3 mr, 0,11 mmoms) u (3-

(asmmomerum)ounukio[ 1. 1.1 Jnenran-1-um)(5-(3,5-mupropdermn)-4, S-quruapo- 1 /-mapa3o- 1 -Hmi)MeTaHOHA

(32 mr, 0,096 mmomp) B 1,4-guokcane (362 mxi) modasmzm Cp*RuCl(PPhs); (1,3 mr, 3,8 MKMOJIB) H MOJTYUCHHYEO
cMech nepememmBaty npu 60°C B TeueHne 48 1. OOBCIWHEHHYIO CMECh KOHICHTPHPOBAIH IPH MOHWKCHHOM
masneHur. OCTaTOK OUNINAIY C TIOMOIIBIO MacC-aKTHBUpYeMoi npenaparuBHOi BOXKX (moxsmxkHas paza: A =
0,1% TFA/H»0, B = 0,1% TFA/MeCN; rpagucur: B = 20-60%; 20 muH;, xonoHka: C18) ¢ OIyUCHHEM YKA3aHHOTO
B 3aT0JIOBKC COCAMHCHHA — MPOAYKTA B BHAC IPA3HO-0eoro TBepaoro semectsa (9,0 mr, 0,015 MMOb, BBIXOA
18,37%). MS (ES™) C19H15F2N6O; mommkso coctapmsars: 400, monydeso: 401 [M+H]". BreiaencHHbIH MaTepHan
mpeacTaBILIeT co0oit cmech 2:1 (ompeaencHo ¢ momomero SIMP) Heo6X0auMOTO TpoayKTa S5
LUKJIOTPHCOCTHHCHHS «TOJIOBA K TOJIOBEY H MPOAYKTA 54 NUKIONPHCOCIHHCHES «T0JI0Ba-XBOCT». MS (ES™)

CioH1sF2N6O» momxso coctapnars: 400, monyueHo: 401 [M+H]".

Tab6mma 2. TTpumepsr 56—183

Homep
Homep npuMepa
Crpykrypa Haseanue MS®@
puM. JUISE

npom.®
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56

2-((3-(5-(3.5-Audropdpenun)-4,5-
Juruapo-1H-nupaszon-1-
KapOoumn)ommuko[1.1. 1|meHTan-
1-um)metnn)-2 H-uHaa3071-6-

KapOOHHUTPHIT

431/432

57

(5-(3,5-Audropdenmnm)-4,5-
auruapo-1H-nupazon-1-um)(3-
((6-meToxcu-2 H-uaaa30a-2-
wn)mMetun)ounukiao[1.1. 1]menran-

1-um)mMeTaHoH

436/437

58

(3-((7-Xnop-2 H-HHAa3071-2-
wi)MeTun)ounukio[1.1.1]nenTan-
1-u1)(5-(3,5-mudroppermn)-4,5-
muruapo-1H-nupazon-1-

HI)MCTAHOH

440/441

59

(3-((2H-TTupa3sono[4,3-
bmupuauH-2-
winMeTun)ouuiio[1.1.1]nenran-
1-um)(5-(3,5-mudropdenmn)-4,5-
muruapo-1/-nupazon-1-

HJI)METAHOH

407/408

60

2-((3-(5-(3,5-Audropdenun)-4,5-
muruapo-1/-mupazon-1-
KapOoHmn)ommukIo[1.1. 1]meHTaH-
1-um)merun)-2 H-uugazon-4-

KapOOHUTPHIT

431/432

61

2-((3-(5-(3,5-Audropdenun)-4,5-
quruapo-1/-nupaszon-1-
KapOoumn)onmuko[1.1. 1]meHTan-
1-um)metun)-2 H-uHga3on-3-

KapOOHHUTPHIT

431/432
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62

(5-(3.5-qudroppermm)-4,5-
quruapo-1/-nupaszon-1-um)(3-
((6-¢pTop-2 H-uHmazon-2-
mwn)metun)ounmkiao[1.1. 1]menran-

1-um)MeTaHOH

424/425

63

(3-((7-Xnop-2 H-nmpasono|4,3-
c|mupunuH-2-
un)vMeTwn)onmmkio[ 1.1, 1]nenTan-
1-um)(5-(3,5-mapropPennn)-4,5-
muruapo-1/-mupazon-1-

HI)MCTAHOH

441/442

|64

1-((3-(5-(3.5-Audpropdenum)-4,5-
quruapo-1/4-nupasosn-1-
KapOoHmwT)OomuukIo[1.1. 1]meHran-
1-um)metnn)-1H-uHgazon-5-

KapOOHHUTPUIT

431/432

65

(3-((1H-TTupasono[4,3-
bmupuaun-1-
winMeTun)ouuiio[1.1.1]nenran-
1-um)(5-(3,5-mudropdenmn)-4,5-
muruapo-1/-nupazon-1-

HJI)METAHOH

407/408

66

1-((3-(5-(3,5-Audropdenum)-4,5-
muruapo-1/-mupazon-1-
KapOoumn)ommukio[1.1. 1]meHTaH-
1-um)metun)-1H-uupazon-6-

KapOOHHUTPHIT

431/432

67

1-((3-(5-(3,5-Audropdenun)-4,5-
quruapo-1/-nupaszon-1-
KapOoumn)onmuko[1.1. 1]meHTaH-
1-um)metun)-1H-ungazon-4-

KapOOHHUTPHIT

431/432




131

68

(3-((7-Xnop-1H-nupasono[4,3-
c|lmupuaus-1-
wr)metun)onnmkiao[1.1. 1]menran-
1-um)(5-(3,5-mudropdpernn)-4,5-
JUruapo-1/-nupaszon-1-

HI)MCTAHOH

441/442

69

(3-((7-Xnop-1H-ungazon-1-
wi)MeTH1)Ounukno[1.1.1]nentan-
1-um)(5-(3,5-mupropdennn)-4,5-
muruapo-1/-mupazon-1-

HI)MCTAHOH

440/441

70

(5-3,5-qudroppenmm)-4,5-
muruapo-1/-mupazosn-1-um)(3-
((6-¢prop-1H-urazon-1-
wn)MeTun)ounukiao[1.1. 1] menran-

1-HT)METaHOH

424/425

71

1-((3-(5-(3,5-Aupropdenmm)-4,5-
quruapo-1/-nupasosn-1-
kapOoHuM)OuuKIo[1.1. 1]meHran-
1-um)metwn)-1H-nupazon-4-

KapOOHHUTPHUIT

381/382

72

(5-(3,5-Audpropdenmnm)-4,5-
auruapo-1H-nupazon-1-um)(3-
((4-(tpudropmernm)-1H-
mpason-1-
wn)Metun)ounmkiao[1.1. 1]meHran-

1-uT)METaHOH

424/425

73

(5-(3.5-quproppermm)-4,5-
auruapo-1H-nupazon-1-um)(3-
((6-meToxcu-1H-ungazon-1-
wn)metun)onmmkao[1.1. 1]menran-

1-u1)MeTaHOH

436/437
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74

(5-(3.5-qudroppermm)-4,5-
quruapo-1/-nupaszon-1-um)(3-
((4-metun-1H-nupason-1-
mwn)metun)ounmkiao[1.1. 1]menran-

1-um)MeTaHOH

370/371

75

(5-(3,5-Audpropdenmnm)-4,5-
auruapo-1H-nupazon-1-um)(3-
((3,5-naumerun-1H-nupazon-1-
wn)mMetun)ounukiao[1.1. 1]nenran-

1-um)mMeTaHoH

384/385

76

N~(6-XnoprupuMAHH-4-11)-3-
(5-(3,5-mugropPperumn)-4,5-
muruapo-1H-nupazon-1-
kapOoHuT)OHuuKIo[1.1.1]nenTan-

1-kapboxcamuz

431/432

10

77

N-(3-Imanodenmm)-3-(5-(3,5-
madropdennn)-4,5-guruapo-1H-
mpason-1-
KapOoHmwT)OMuuKIo[1.1. 1]meHTaH-

1-kapOoxcamug

420/421

10

78

3-(5-(3.5-qudroppenmm)-4,5-
muruapo-1--mupazon-1-
KapOOHM)-N-
MeTaonuko[1.1.1]nerTan-1-

KapOOKcaMug

333/334

10

79

(3-((3.3-Au¢ropazecTuamH-1-
wn)metun)outmkao[1.1. 1]meHran-
1-um)(5-(3,5-mudproppernn)-4,5-
Juruapo-1H-nupaszon-1-

HI)MCTAHOH

381/382

13
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80

(5-(3.5-qudroppermm)-4,5-
quruapo-1/-nupaszon-1-um)(3-
((3-(meTunCy Ib(hOHIT)a3CTH IHH-
1-

wn)Metwn)oumkao[1.1. 1JmeHran

1-u1)METaHOH

423/424

13

81

(3-((4-®rop-1H-unmazon-1-

wn)MeTun)ouukiao[1.1. 1JmeHran
1-um)(5-perun-4,5-quruapo-1/-

MUPa30J-1-uI)METaHOH

388/389

14

82

3-(1-(3-((4-Drop-1H-ungazon-1-
wn)Metun)ounukiao[1.1. 1] menran-
1-kap6onun)-4,5-nuruapo-1/-

NHMPA30JI-5-HT) OCH30HUTPUIT

413/414

14

83

(3-((4-®rop-1H-unnmason-1-
wn)MeTun)ounukiao[1.1. 1]menran-
1-um)(4-dprop-2-(3-
¢roppeHmm)mEppoTHANH-1-

HJI)METAHOH

425/426

14

84

(5-2,5-Tudproppermm)-4,5-
auruapo-1H-nupazon-1-um)(3-
((4-¢prop-1H-wHmazon-1-
wr)mMetun)ounmkiao[1.1. 1]meHran-

1-uT)MeTaHOH

424/424

14

85

(5-(3.5-qudroppermm)-4,5-
auruapo-1H-nupazon-1-um)(3-
((5-¢rop-2H-
ocH30[d|[1,2,3]tpnazon-2-
wn)metun)onmmkao[1.1. 1]meHran-

1-un)MeTaHOH

425/426

22
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86

(3-((2H-benso|d][1,2,3]Tpuazon-
2-

wr)metun)onnmkiao[1.1. 1]menran-
1-um)(5-(3,5-mudropdpernn)-4,5-
JUruapo-1/-nupaszon-1-

HI)MCTAHOH

407/408

22

87

(3-((1H-TTupasomo|3.4-
¢|mupunn-1-
um)MeTun)ounukao[ 1.1.1]nenran-
1-um)(5-(3,5-mapropdernmn)-4,5-
quruapo-1/-nupazon-1-

HI)MCTAHOH

407/408

22

88

(3-((2H-TTupaszoo|3,4-
clmupuauH-2-
wi)MeTHn)ounukio[1.1.1]nenTan-
1-u1)(5-(3,5-mudroppernmn)-4,5-
muruapo-1H-nupason-1-

HJI)MCTAHOH

407/408

22

89

(3-((1H-TTupa3sono|3,4-
bnmupuaus-1-
winMeTun)ouuiio[1.1.1]nenran-
1-um)(5-(3,5-mudropdpenmn)-4,5-
muruapo-1/-mupazon-1-

HJI)METAHOH

407/408

22

90

OH

ZT

(S)-N-(1-(3,5-
Judroppennn)stum)-3-
(ruapoxcumeTHn)oummkio[1.1.1]

MCHTaH- 1 -KapOoKcaMu T

281/282

24

91

OH

ZT

N-(3,5-Tupropdensmn)-3-
(rumpoxcumeTHm)onmmkio[1.1.1]

MICHTaH- | -kapOoKcaMu T

267/268

24
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6-((3-(4-®1Op-2-(3-

¢ropPeHmT)IIppOTHANH-1 -

N
02 \ N KapOoumn)ommuko[1.1. 1|meHTan- 410/411 2%
NC 1-HT)METOKCH) THPUMHIUH-4 -
KapOOHHUTPHIT
F
0] (4-Dr1op-2-(3-
N = (¢ropPpeHmT)IIppOTHANH-1 -
N
\NZ wn)(3-(((5-¢rop-6-

93 o) \\N YG-((G-¢rop 417/418 26
METHIMHPHMUIHH-4 -
wn)okcu)MeTun)ounukiao[1.1.1]me

F HTaH- | -HI)METAaHOH
0 6-((3-(4-Drop-2-(3-
= ¢ropPpeHwT)mHppoTHANH-1-
N
04 | \ xapGom)Gumuto[ 1.1 1]menTan=| 4 o0/4 10 2%
NC 1-HIT)METOKCH) MUKOJTHHOHUTPIIT
F
2-((3-(4-Drop-2-(3-
N =N ¢ropdermnn)muppoauauH-1-
N
05 . \ xap6oHmGHIKIo[ 1. 1. 1MeHTaR-| 400 /0ng 26
1-HT)METOKCH) THPUMHUIUH-4 -
NH KapOOKcaMu
F
0 6-((3-(4-Drop-2-(3-
N)ﬁ (¢ropdeHmT)IHpPpOTHANH-1 -
N
06 \ \ N KapOoHmT)oMuKkIo[1.1. 1]meHTaH- 410/411 2%
NC 1-um)MeTOKCH) MUpa3HH-2-
KapOOHHUTPHUIT
F
0 (4-Drop-2-(3-
N)§ N ¢ropdeHmT)IHppOTHANH-1 -
N
97 Y \\\% ) (3-((S-Gropmupivuani-2- | 403004 | 26
F HT)OKCH)MeTHT)OHmuko[1.1.1]me
HTaH-1-HJI)METAaHOH
F
0 6-((3-(4-Drop-2-(3-
=N ¢ropdpeHmT)IIppOTHANH-1 -
N

08 Y o \ N/) KapOoumn)ommuko[1.1. 1]meHTan- 428/429 2%

1-HT)METOKCH) THPUMHIUH-4 -
NH,

KapOOKcaMug
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99

4-((3-(4-Drop-2-(3-
¢ropPeHmT)IIppOTHANH-1 -
KapOoumn)ommuko[1.1. 1|meHTan-

1-HT)METOKCH) TUKOJIUHOHUTPHIT

409/410

26

100

2-((3-(4-Drop-2-(3-
(¢ropPpeHmT)IIppOTHANH-1 -
KapOoHmwn)OomuukIo[1.1. 1]meHran-
1-HT)METOKCH) MUPUMHUIHH-5 -

KapOOHUTPHUIT

410/411

26

101

B-(((4-XaopnupuMuINH-2 -
WI)OKCH)MEeTHT)Onuukio[1.1.1]me
HTaH-1-un)(4-prop-2-(3-
¢$roppeHun)mEppoTHANH-1-

HI)MCTAHOH

419/420

26

102

(S)-3-(((6-LlmaHO MUpHMUTHH-4 -
wi)okcu)meTun)-N-(1-(3,5-
muproppeHmn) TI)onIuKIo[1. 1.

1]menTan-1-kapookcamuzg

384/385

26

103

(3-(([1,2,4] Tpuasomno[4.3-
a|mupuanH-5-
HWIOKCH)METHT)OHukIo[1.1.1]me
HraH-1-m1)(4-¢pTop-2-(3-
(dropdeHun) muppoTHANH-1-

HI)MCTAHOH

424/425

26

104

3-(((6-IuanomupumuanH-4-
HI)OKCH)MeTH)-N-(3,5-
madropber3um)ornuKIo[1.1.1]me

HTaH- | -kapOOKcaMug

370/371

26

105

2-((3-(2-(Mm-Tonun)IUPpPOTHIUH-
1-

KapOoumn)ommuko[1.1. 1]meHTan-
1-um)aMHuHO ) TUPUMUAHH-4 -

KapOOHHUTPHIT

373/374

26
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106

(4-Dtop-2-(3-
¢ropPeHmT)IIppOTHANH-1 -
un)(3-((5-¢prop-2H-uHmazon-2-
mwn)metun)ounmkiao[1.1. 1]menran-

1-um)MeTaHOH

425/426

27

107

3-((3-(4-Drop-2-(3-
(¢roppeHmT)IIppOTHANH-1 -
KapOoumwn)omuukIo[1.1. 1]meHran-

1-HT)METOKCH)OC H30HUTPHIT

408/409

31

108

(4-Drop-2-(3-
¢ropPeHmwT)IHppoTHANH-1-
um)(3-((m-
TOTHIOKCH)METHT)OUIUKIO[1.1.1

|nenran-1-ua)MeTaHOH

397/398

31

109

1-((3-(5-(3,5-Audpropdenmnm)-4,5-
quruapo-1/-nupasosn-1-
KapOoHmT)O6muuKkio[1.1. 1]menran-
1-um)metun)-1,3-guruapo-2H-

OcH30 [d]uMEIA301-2-0H

422/423

32

110

1-((3-(5-(3,5-udropdenmm)-4,5-
muruapo-1/-mupazon-1-
kapOoumn)omuko[1.1. 1]meHTaH-
1-um)mernn)-3-metun-1,3-
muruapo-2H-6¢en30[d|uMuaas3on-

2-0H

436/437

32

111

(5-(3.5-qudroppermm)-4,5-
auruapo-1H-nupazon-1-um)(3-
((4-(mupuguH-2-un)-1H-nupason-
1-

wn)metun)onmmkao[1.1. 1]menran-

1-un)MeTaHOH

433/434

33
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112

(5-(3.5-qudroppermm)-4,5-
quruapo-1/-nupaszon-1-um)(3-
((4-(mupaszus-2-un)-1H-nupason-
1-

wn)metun)ounmkiao[1.1. 1]menran-

1-u1)METaHOH

434/435

33

113

bunuxno[1.1.1]nenran-1-un(2-
(M-TOMHT)MUPPOIHIUH-1-

HI)MCTAHOH

255/256

44

114

(3-®ropOurmkio[1.1.1]nenran-1-
ui)(3-(peHOKCHITHPPOIUAHH- 1 -

HI)MCTAHOH

2751276

44

115

ZT

I”:

Metun-(S)-3-((1-(3,5-
Tu(pTOpPESHIIT)ITUIT)KApOAMOUIT)O
uuksio[1.1.1]nenTan-1-

KapOoKcHIaT

309/310

44

116

3-(3-OeHOKCHITHPPOTHAHH-1 -
KapOoHmT)Oomuko[1.1. 1]meHTaH-

1-xapOoHHUTpIIT

282/283

44

117

ZT

N-(3-(2-(M-Tomun)muppoIuIuH-
1-
KapOoumn)ommuko[1.1. 1]meHTan-

1-um)OcH3aMu

374/375

44




139

118

50
O
@)

N-(3-(2-(M-Tomun)muppoIuAHH-
1-
KapOoumn)ommuko[1.1. 1|meHTan-

1-um)nponuoHaMuUg

326/327

44

119

ZT
Ofk

N-(3-(2-(M-Tomun)muppoIuAHH-
1-
KapOoumwn)omuukIo[1.1. 1]meHran-

1-um)anetamuzg

312/313

44

120

OH

g [P%

G-
I'uapoxcubummkno[1.1.1]neHran-
1-mm)(2-(M-TOTHT) TUPPOMIUH-1 -

HI)MCTAHOH

2717272

44

121

_n
: ZT
n ®)
o)

Metun-3-((3.5-
Tu(pTOpOSH3MIT)KapOaMOUIT)OULIUK

no[1.1.1]menran-1-kapbokcuaart

295/296

44

122

(3-Oroxcubunukio[1.1.1]meHTan-
1-w1)(2-(M-TO M) TUPPOTUANH- 1 -

HI)MCTAHOH

299/300

46

123

1-((3-(5-(3,5-qudpropdenmn)-4,5-
quruapo-1/-nupaszon-1-
KapOoumn)ommuko[1.1. 1|meHTan-
1-um)merun)-1/-umuaazon-5-

KapOOHHUTPHIT

381/382

23
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124

N\CN

1-((3-(5-(3.5-Audropdpenun)-4,5-
Juruapo-1H-nupaszon-1-
KapOoumn)ommuko[1.1. 1|meHTan-
1-um)mernn)-1/-umuaazon-4-

KapOOHHUTPHIT

381/382

23

125

1'-((3-(5-(3,5-Audropdpenun)-4,5-
auruapo-1/-nupason-1-

KapOoHmwn)OomuuKkIo[1.1. 1]meHran-
1-ua)MeTHT)CIUPO [ IUKIOMPOTIAaH-

1,3'-uHmoyuH]|-2'-0H

447/448

32

126

6-((3-(5-(5-OropnupuuH-3 -1i)-
4,5-nuruapo-1H-nupason-1-
KapOoHmwT)OoMuuKiIo[1.1. 1]meHran-
1-HI)METOKCH) THPHMUAUH-4 -

KapOOHHUTPHUIT

392/393

39

127

CN

2-((3-(5-(5-PropnupuuH-3 -Hi)-
4,5-nuruapo-1H-nupason-1-
kapOoHuM)OuuKIo[1.1. 1]meHran-
1-um)metnn)-2 H-uugazon-5-

KapOOHHUTPHUIT

414/415

128

N
N\

CN

1-((3-(5-(5-Oropnupuaus-3 -wUi)-
4,5-quruapo-1H-nupaszon-1-
kapOoumn)ommukIo[1.1. 1]meHTaH-
1-um)merun)-1H-ungazon-5-

KapOOHHUTPHIT

414/415

129

CN

2-((3~(5-(5-DropuupuauH-3 -HUi)-
4,5-quruapo-1H-nupaszon-1-
KapOoumn)ommuko[1.1. 1]meHTan-
1-um)metnn)-3-MmeTun-2H-

HHIA3071-5-KapOOHUTPHIT

428/429
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130

1-((3-(5-(5-OropuupuauH-3 -ui)-
4,5-pquruapo-1H-nupaszon-1-
KapOoumn)ommuko[1.1. 1|meHTan-
1-um)mernn)-3-metun-1H-

HHJA307-5-KapOOHUTPHUIT

428/429

131

1-((3-(5-(5-Metunnupasus-2-mi)-
4,5-pquruapo-1H-nupaszon-1-
KapOoumwn)omuukIo[1.1. 1]meHran-
1-um)metnn)-1H-nupaszon-4-

KapOOHUTPHUIT

361/362

47

132

(5-(5-ProprHpHIUH-3-HI)-4,5-
Muruapo-1H-nupason-1-um)(3-
((5-meTun-1H-nupasono[4,3-
b]mupunus-1-
um)MeTH)Ou1mKIo[1.1. 1 nentan-

1-HI)METaHOH

404/405

133

(5-(3,5-Aupropdenmnm)-4,5-
guruapo-1H-nupazon-1-um)(3-
((5-¢pTrop-1H-unpmon-1-
wnMeTun)ouuiio[1.1.1]nenran-

1-HT)METaHOH

423/424

134

(5-(3.5-qudroppermm)-4,5-
auruapo-1H-nupazon-1-um)(3-
((6-¢pTop-1H-mappoo|[3,2-
b|mupuauH-1-
wn)Metun)ounmkiao[1.1. 1]meHran-

1-uT)METaHOH

424/425

135

(3-((1H-Tupazono|3.4-
bnmupazun-1-
wn)Metun)ounmkao[1.1. 1]meHran-
1-um)(5-(3,5-mudproppernn)-4,5-
Juruapo-1H-nupaszon-1-

HI)MCTAHOH

408/409




142

136

(3-((7H-TTuppono[2,3-
d|mapuMuaaH-7-
wr)metun)onnmkiao[1.1. 1]menran-
1-um)(5-(3,5-mudropdpernn)-4,5-
JUruapo-1/-nupaszon-1-

HI)MCTAHOH

407/408

137

1-((3~(5-(3-Lmanopermm)-4,5-
muruapo-1/-mupazon-1-
kapOoHuT)OHuKIo[1.1.1]nenTan-
1-wm)meTun)-1H-nupason-4-

KapOOHUTPHUIT

370/371

47

138

1-((3-(5-Peumn-4,5-guruapo-1/-
mpason-1-
KapOoHmwT)O6muuKkiIo[1.1. 1]meHran-
l-um)metnn)-1H-nupaszon-4-

KapOOHHUTPHUIT

345/346

47

139

3-(1-(3-((1H-ITupazomno[4,3-
bmupuaus-1-
winMetun)ouuiio[1.1.1]nenran-
1-xap6ouun)-4,5-nuruapo-1/H-

MUPA30J1-5-1UI)OCH30HUTP U

396/397

48

140

(3-((3-Xnop-2 H-unga3on-2-
wn)MeTin)ounmkio[1.1. 1]meHran-
1-um)(5-(3,5-mudropdpermnn)-4,5-
muruapo-1--mupazon-1-

HI)MCTAHOH

440/441

141

(3-((3-Xnop-1H-ungazon-1-
wn)metun)ounmkao[1.1. 1]meHran-
1-um)(5-(3,5-mudroppernn)-4,5-
Juruapo-1/-nupaszon-1-

HI)MCTAHOH

440/441




143

142

CN

2-((3-(5-(3.5-Audropdpenun)-4,5-
Juruapo-1H-nupaszon-1-
KapOoumn)ommuko[1.1. 1|meHTan-
1-um)metnn)-2 H-uHgazon-7-

KapOOHHUTPHIT

431/432

143

1-((3-(5-(3.5-Audropdenun)-4,5-
auruapo-1/-nupazon-1-
KapOoHmwT)OomuukIo[1.1. 1]meHran-
1-um)merun)-1H-ungazon-7-

KapOOHUTPHUIT

431/432

144

(5-3,5-qudproppenmm)-4,5-
muruapo-1/-mupazosn-1-um)(3-
((5.6-
JUTHAPOLMKIONCHTa[c|mupa3o-
2(4H)-

wn)Metun)ounukiao[1.1. 1]menran-

1-mm)MeTaHOH

396/397

145

(5-(3.5-qudproppenmm)-4,5-
guruapo-1H-nupazon-1-um)(3-
(5.6-
JUTHAPOLHKIONCHTA[c|mupa3on-
1(4H)-

wr)MeTin)ounmkio[1.1. 1]meHran-

1-HT)METaHOH

396/397

146

1-((3-(5-(3,5-udpropdenum)-4,5-
muruapo-1--mupason-1-
KapOoumn)onmuko[1.1. 1]meHTaH-
1-um)merun)-1/-umugaszo|1,2-

bmpazon-7-kapOOHUTPHUIT

420/421

147

(3-((1H-Tupazono[4,3-
blmapuauH-1-
mwn)metun)ounmkao[1.1. 1]meHran-
1-um)(5-pernn-4,5-muruapo-1/-

MUPa30J-1-uI)METAaHOH

371/372

48




144

148

(3-((1H-Tupazono[4,3-
blmapuaue-1-
wr)metun)onnmkiao[1.1. 1]menran-
1-um)(5-(3,5-mudropdpernn)-4,5-
JUruapo-1/-nupaszon-1-

HI)MCTAHOH

421/422

48

149

(5-(3,5-Audropdenmnm)-4,5-
auruapo-1H-nupazon-1-um)(3-
((4-(meToxcumerunm)-1/-1,2,3-
TpHa30a-1-
wn)metun)ounukiao[1.1. 1]nenran-

1-um)mMeTaHoH

401/402

54

150

(5-(3,5-Audpropdenmnn)-4,5-
muruapo-1/-mupazosn-1-um)(3-
((4-(ruppoxcumermn)-1/-1,2,3-
Tpuasou-1-
wn)Metun)ounukiao[1.1. 1]menran-

1-HT)METaHOH

387/388

54

151

(3-((1H-TTupasono[4,3-
bmupuaun-1-
winMeTun)ouuKio[1.1.1]nenran-
1-um)(5-(5-MeTunmupasus-2-ui)-
4,5-muruapo-1/-nupaszon-1-

HJI)METAHOH

387/388

48

152

(5-(3,5-Audpropdenmnm)-4,5-
auruapo-1H-nupazon-1-um)(3-
((3-metun-2H-uHmaszon-2-
wn)mMetun)ounmkiao[1.1. 1]meHran-

1-uT)METaHOH

420/421

153

(5-(3.5-qudroppermm)-4,5-
auruapo-1H-nupazon-1-um)(3-
((3-metun-1--ungazon-1-
mn)metun)outmkao[1.1. 1]meHran-

1-uT)MeTaHOH

420/421




145

154

(5-(3.5-qudroppermm)-4,5-
quruapo-1/-nupaszon-1-um)(3-
((3-¢peHmmazeTuaun-1-
mwn)metun)ounmkiao[1.1. 1]menran-

1-um)MeTaHOH

421/422

13

155

1-((3-(5-(3,5-qudpropdenmn)-4,5-
Juruapo-1/-nupazon-1-
KapOoHmwn)OomuukIo[1.1. 1]meHran-
1-mm)MEeTHI)MTUPPOTHAHH-3 -

KapOOHUTPHUIT

384/385

13

156

1-((3-(5-(3.5-Audpropdenun)-4,5-
quruapo-1/-nupasosn-1-
KapOoHmwT)O6muukiao[1.1. 1]meHran-
1-um)metnn)-4-metun-1H-

MHPa30JI-5-KapOOHUTPHUI

395/396

157

1-((3-(5-(3,5-Audpropdenmm)-4,5-
quruapo-1/-nupasosn-1-
KapOoHmM)O6muuKkio[1.1. 1]menran-
1-um)metwn)-4-metun-1H-

MUPa30J1-3-KapOOHUTPHUIT

395/396

158

(3-((1H-Nmunazo[1,2-h|mapason-
1-

wn)MeTin)ounmkiao[1.1. 1]meHran-
1-um)(5-(3,5-madropdpermnn)-4,5-
muruapo-1--mupazon-1-

HI)MCTAHOH

395/396

159

(3-((4-HQuxmonponun-1/-1,2,3-
TpHuazoJ-1-
wn)metun)ounmkao[1.1. 1]meHran-
1-um)(5-(3,5-mudpropdpernn)-4,5-
Juruapo-1/-nupaszon-1-

HI)MCTAHOH

397/398

54




146

160

(5-(3.5-qudroppermm)-4,5-
quruapo-1/-nupaszon-1-um)(3-
((4-meroxcu-1H-nupason-1-
mwn)metun)ounmkiao[1.1. 1]menran-

1-um)MeTaHOH

386/387

161

(3-((3.6-Mugrop-1H-
mpposio[3,2-h | mupuaus-1-
um)MeTun)ounukao[ 1.1.1]nenran-
1-um)(5-(3,5-mapropdernmn)-4,5-
quruapo-1/-nupazon-1-

HI)MCTAHOH

442/443

162

6-(((3-(5-(3,5-AudropPpenun)-
4,5-nuruapo-1H-nupason-1-
KapOoHmwT)OoMuukIo[1.1. 1]meHran-
1-
WI)METUI)(METHII)aMUHO ) TUPHUMHU

JTHH-4-KapOOHUTPHIT

422/423

26

163

1-((3-(5-(3,5-Audpropdenmnm)-4,5-
quruapo-1/-nupasosn-1-

kapOoHuM)OuuKIo[1.1. 1]meHran-
1-um)metun)-1/-1,2,.3-tpuaszon-4-

KapOOHHUTPHUIT

382/383

54

164

(5-(3,5-Audpropdenmnm)-4,5-
auruapo-1H-nupazon-1-um)(3-
((3-metokcu-1/-nupason-1-
wn)Metun)ounmkiao[1.1. 1]meHran-

1-uT)METaHOH

386/387

165

(5-(3.5-qudroppermm)-4,5-
auruapo-1H-nupazon-1-um)(3-
((5-metun-1H-nupazono[4,3-
blmapuauH-1-
wn)metun)onmmkao[1.1. 1]meHran-

1-uT)MeTaHOH

421/422




147

166

1-((3-(5-(5-OropuupuauH-3 -ui)-
4,5-pquruapo-1H-nupaszon-1-
KapOoumn)ommuko[1.1. 1|meHTan-
1-um)metnn)-1/-nupazon-4-

KapOOHHUTPHIT

364/365

47

167

1-((3~(5-(ITupasun-2-mm)-4,5-
muruapo-1/-mupazon-1-
kapOoHuT)OHuKIo[ 1.1.1]nenTan-
1-um)metnn)-1/-nupaszon-4-

KapOOHUTPHUIT

347/348

47

168

5-(1-(3-((4-L{mano-1H-mpason-1-
wn)Metun)ounukiao[1.1. 1] menran-
1-xapOonmN)-4,5-guruapo-1/4-

NIHPA30JI-5-HI) HHKOTHHOHHTPUIT

371/372

47

169

1-((3-(5-(6-MeTummupasus-2-1i)-
4,5-nuruapo-1H-nupason-1-
kapOoHuM)OuuKIo[1.1. 1]meHran-
1-um)metun)-1H-nupazon-4-

KapOOHHUTPHUIT

361/362

47

170

1-((3-(5-(4-MeTuntuazoa-2-un)-
4,5-pquruapo-1H-nupaszon-1-
KapOoumn)ommuko[1.1. 1]meHTaH-
1-um)merun)-1H-nupazon-4-

KapOOHHUTPHIT

366/367

47

171

N

CN

1-((3-(5-(5-Metunmupuaus-2 -
un)-4,5-nuruapo-1/-nupason-1-
KapOoumn)ommuko[1.1. 1|meHTan-
1-um)metnn)-1H-nupazon-4-

KapOOHHUTPHIT

360/361

47




148

172

1-((3-(2-(3-®@TopdecHm)-4-
METHINMHPPOUIHH-1-
KapOoumn)ommuko[1.1. 1|meHTan-
1-um)metnn)-1/-nupazon-4-

KapOOHHUTPHIT

378/379

49

173

1-((3-(5-(5-Llnanonupuaus-3-
wn)-4,5-nuruapo-1//-nupason-1-
KapOoumwn)omuukIo[1.1. 1]meHran-
1-um)mernn)-1/-uuga3zomn-3-

KapOOHUTPHUIT

421/422

49

174

1-((3-(5-(5-Metunnupuaus-2 -
un)-4,5-muruapo-1/-nupazon-1-
KapOoHmwT)OomuukiIo[1.1. 1]meHran-
1-um)metun)-1H-uugazon-5-

KapOOHHUTPUIT

410/411

49

17§

1-((3-(5-(3-Inanopenmm)-4,5-
muruapo-1/-mupazon-1-
KapOoHmT)OMuuKIo[1.1. 1]meHTaH-
1-um)mernn)-1H-ungazon-5-

KapOOHHUTPHUIT

420/421

49

176

1-((3-(4-Dr1op-2-(3-
(¢ropdeHIT)IHppOTHANH-1 -
KapOoumn)ommuko[1.1. 1]meHTaH-
1-um)merun)-1H-ungazon-5-

KapOOHUTPHIT

432/433

49

177

1-((3-(2-DenunazeTuans-1-
KapOoumn)onmuko[1.1. 1]meHTan-
1-um)metun)-1H-ungazon-3-

KapOOHHUTPHIT

382/383

49




149

178

1-((3-(5-(3,5-qudpropdenmn)-4,5-
Juruapo-1H-nupaszon-1-

KapOoumn)ommuko[1.1. 1|meHTan-
1-um)mernn)-1/-1,2, 4-tpuaszon-3-

KapOOHHUTPHIT

382/383

179

1-((3-(5-(3-@ropdenmn)-4,5-
Juruapo-1/-nupazon-1-
KapOoHmwn)omuukIo[1.1. 1]meHran-
1-um)mernn)-1/-nupazono[4,3-

bmupuauH-5-KapOOHUTPHI

432/433

180

2-((3-(5-(3,5- Mudproppermn)-4, 5-
quruapo-1/4-nupasosn-1-
KapOoHmwT)O6muukiIo[1.1. 1]meHran-
l-um)metnn)-2H-nupaszono[4,3-

bmupuauH-5-KapOOHUTPHIT

432/433

181

2-((3-(5-(5-PropnupuuH-3 -1i)-
4,5-nuruapo-1H-nupason-1-
kapOoHum)OuuKiIo[1.1.1]neHran-
1-um)metun)-2 H-nupazono[4,3-

bmupuauH-5-KapOOHUTPHI

415/416

182

1-((3-(5-(5-OropnupuauH-3 -wUi)-
4,5-mquruapo-1H-nupaszon-1-
KapOoHmn)ommuko[1.1. 1]meHTaH-
1-um)metun)-1/-nupazono[4,3-

bnmupuauH-5-KapOOHUTPHI

415/416

183

1-((3-(5-(2-MeTunmupuMuIUH-5-
un)-4,5-nuruapo-1/-nupason-1-
KapOoumn)ommuko[1.1. 1]meHTan-
1-um)merun)-1H-ungazon-5-

KapOOHHUTPHIT

411/412

49

(a) 3HaucHme MS yKa3aHO KaK TOYHOC 3HAYCHHE MACCHI/H3MEPCHHOE 3HAUYCHHE MS™

(b) cuHTE3 MOIOOCH MPOoLEAYPe, MPUMCHACMOMN 1 MPUBCACHHOTO MPHMEPA




[0584]

150

CoeaMHCHHUE, PACKPBITOC B TAOHIIE 3, MOTYYATH B BHAC CAHHCTBCHHOTO PETHOM30MEPHO YHCTOTO

COCAMHCHIS, MPHCBOCHUE HU K OJHOM U3 ABYX PETHOM30MEPHBIX CTPYKTYP HE YCTAHOBICHO.

Tabmima 3. TTpumep 184

Homep

MpuM.

Crpykrypa

Haspanue

MS

Homep
npuMepa

JUISI TIpOIL.

184

1-((3-(5-(3,5-Audproppeumn)-4,5-
auruapo-1/-nupason-1-
kapOoHuM)OumKIIo[1.1.1]meHTan
-1-um)merun)-1H-umugaso[4.5-

b]nupuauH-6-KapOOHUTPHUIT

3-((3-(5-(3,5-Audpropdenmnm)-4,5-
auruapo-1/-nupason-1-
KapOoHuM)OumKIIo[1.1.1]meHTan
-1-um)mernn)-3H-umugaszo[4,5-

b mupuauH-6-KapOOHUTPHIT

432/433

23

[0585]

CoeauHEHUS, PaCKpPHITHIC B TAOIHIIE 4, TTOJTyYadH B BHAC PETHOM30MEPHOMW CMECH.

Tab6mima 4. TTpumepsr 185-194

Homep

puM.

Crpykrypa

Haspanne

MS®

Homep
npuMepa

aust ipor.®

185

(5-(3,5-Audropdenmnm)-4,5-
auruapo-1/-mapason-1-wm)(3-
((5-¢prop-1H-
ocu3o[d][1.2,3]rpnazon-1-
mwnMeTwn)onmkio[1.1.1]merTan-

1-um)mMeTaHoH

425/426

22




151

Homep

MpuM.

Crpykrypa

Haspanne

MS®

Homep
npuMepa

Jurst mpom.

(5-(3,5-Audpropdpenmnm)-4,5-
auruapo-1H-nupaszon-1-um)(3-
((6-¢prop-1H-
6cu3o[d][1,2,3]rpuazon-1-
wrnMetwn)ouuukio[ 1. 1. 1]meHran-

1-um)mMeTaHoOH

186

1-((3-(5-(3.5-Audropdpenun)-4,5-
auruapo-1/-nupason-1-
kapOoHum)OoumKIo[1.1.1]meHTan
-l-um)merun)-1H-
OcH30[d|uMuIa30.1-6-

KapOOHUTPUIT

1-((3-(5-(3,5-Audropdpenun)-4,5-
nuruapo-1/-mupason-1-
KapOoHuM)OumKIo[1.1.1]meHTan
-l-wmmermn)-1H-
6eH30|d|nmunazon-5-

KapOOHUTPHIT

431/432

23

187

(5-(3,5-Audpropdpenmnm)-4,5-
muruapo-1/-mupason-1-wm)(3-
((6-meTokcu-1H-
Oen3o[d]umugason-1-
win)MeTun)oumkio[1.1.1]neHTan-

1-um)MeTaHOH

(5-(3,5-Audpropdpenmnm)-4,5-
muruApo-1/-mupason-1-mwm)(3-
((5-merokcu-1H-
OcH30[d]|umumason-1-
mnMeTun)onmkio[1.1.1]meHTan-

1-um)mMeTaHoH

436/438

23

188

(5-(3,5-Audpropdpenmnm)-4,5-
auruapo-1/-mapason-1-wm)(3-
((6-prop-2-metmn-1H-
OcH3o[d|umumason-1-
mwnMeTwn)onumkio[ 1. 1. 1]merTan-

1-um)mMeTaHoH

438/439

23




152

Homep

MpuM.

Crpykrypa

Haspanne

MS®

Homep
npuMepa

Jurst mpom.

(5-(3,5-Audpropdpenmnm)-4,5-
auruapo-1/-mapason-1-wm)(3-
((5-prop-2-metmn-1H-
ocH30[d|umumason-1-
wrnMetwn)ouuukio[ 1. 1. 1]meHran-

1-um)mMeTaHoOH

189

’

NN\ CN

1-((3-(5-(3.5-Audropdpenun)-4,5-
auruapo-1/-nupason-1-
kapOoHum)OumKo[1.1.1]meHTan
-1-wm)meTmn)- 1 /-mupason-3-

KapOOHUTPUIT

1-((3-(5-(3,5-Audropdpenun)-4,5-
nuruapo-1/-mupason-1-
KapOoHuM)OumKIo[1.1.1]meHTan
-1-um)meTmn)- 1 H-mupason-5-

KapOOHUTPHIT

381/382

33

190

.

N
N D

(5-(3,5-Audpropdpenmm)-4,5-
muruapo-1/-mupason-1-wm)(3-
((3-metun-1H-mupason-1-
wn)MeTHn)oumkio[1.1.1]neHTaH-

1-um)MeTaHOH

N
N D

(5-(3,5-Audropdenmnm)-4,5-
auruapo-1/-mapason-1-wm)(3-
((5-metun-1/H-nupason-1-
mwnMeTwn)onmkio[1.1.1]meHTan-

1-um)mMeTaHoOH

370/371

33




153

Homep

MpuM.

Crpykrypa

Haspanne

MS®

Homep
npuMepa

Jurst mpom.

191

=N

A

N

F

(3-((3-uuxsmonponui-14-
nupaszos-1-

mwrnMetwn)onumkio[ 1. 1. 1]merTan-
1-um)(5-(3,5-mudropdenmnn)-4,5-
auruapo-1/-nupason-1-

HIT)MCTAHOH

%

F

(3-((5-Liuxmonponun-1H-
nupaszos-1-

umMeTHn)oumuKio[ 1. 1.1]nenran-
1-un)(5-(3,5-mupropdernn)-4,5-
quruapo-1/-mapazon-1-

HII)MCTAHOH

396/397

33

192

@)
O

n

F

(5-(3,5-Audpropdpenmnn)-4,5-
nuruapo-1/-mpason-1-um(3-
((6-¢prop-1H-6eH30|d|umuazon-
1-
umMeTun)ouukio[1.1.1]nenran-

1-uT)MEeTaHOH

T

F

(5-(3,5-Audpropdpenmnm)-4,5-
muruapo-1/-mupason-1-wm)(3-
((5-¢rop-1H-6en30[d|umuazon-
1-
mwn)MeTwn)oumkio[1.1.1]neHTaH-

1-um)MeTaHOH

424/425

193

O
£
O
N” =N
%f/\N
( _

(3-((1H-Nmumasol4,5-
b|mapuauH-1-
mwnMeTwn)onmkio[1.1.1]meHTan-
1-um)(5-(3,5-mupropdpenmnm)-4,5-
auruapo-1/-mupaszon-1-

HI)MCTAHOH

N N
—N
\ /
N\ej\N N

o)

(3-((3H-Mmummaso[4,5-
b|mapuauH-3 -
mnmeTwn)onumko[ 1. 1. 1]merTan-
1-um)(5-(3,5-mudropdenmnm)-4,5-
auruapo-1/-mupaszon-1-

HI)MCTAHOH

408/409

23




154

Homep
Homep npuMepa
npum. | Ctpykrypa Haseanne MS®@ auis por,®
N'N\ 1-((3-(5-(3.5-Audropdpenun)-4,5-
N \ej\ )4 auruapo-1/-mupaszon-1-
N CN kapGoHHT)oHmuKI0[1.1.1]IeHTaH
e} -l1-mm)metnn)-5-metun-14-
MUPa30I-4-KapOOHUTPUT
194 395/396 3/4
N 1-((3-(5-(3.5-Audropdpenun)-4,5-
- auruapo-1/-nupason-1-
CN kap6orum)OoumuKIo[ 1.1.1]neHTan

-l-um)meTun)-3-metun-14H-

MUpa30I-4-KapOOHUTPUT

(a) 3HaueHme MS yKka3aHO Kak TOYHOE 3HAYCHUE MACCHI/H3MEPESHHOE 3HAUCHHE MS™

(b) cuHTE3 MOAOOCH MPOLECAYPE, MPUMEHACMOH ISl MPUBEACHHOTO MPUMEpa

I[MPUMEP 195

o]

Z =
N

C

p=d

5-((3-(5-(2,5-Audrop-4-mermwndenwn)-4,5-muruapo-1H-mapazosr-1-kapooumn)oummkao[1.1.1]mearan-1-

IUT)METOKCH)TNPA3HH-2-KAPOOHHTPHIT

COOMe i) Boc,O, DMAP COOMe
v
HOOC ii) --BuOH 0]
b
[0586] 1-(mpem-byrnn)-3-mermiommmkio[1.1.1]menran-1,3-mukapookcminar B kondy, comepkaniyro 3-

(MeToxcukapOoHmm)OnuKIIo| 1.1, 1jmerTan-1-kapdoHoByr0 KucI0TY (24,7 T, 145 MMoms), DMAP (5,321,

43,5 mmoms) 1 Boc,O (67,4 M, 290 mmoms), modasaam tBuOH (97 mut) u cMech IEPEMCIIUBAA TPH K. T.
PeakimoHHYI0 CMeECh POIyBaIH MOTOKOM N, H IOCIIe MPEKPALICHHS BRIACICHIS Ia3a PEAKIMOHHYI0 CMECh
TIEPEeMENINBAII B TEUCHHUE 3 J.; 32 3TO BPEMsI MaTepHal OTBEPKAANC. PeakimoHHy 10 cMech pa30aBisim C
momombro CH>Cly m KOHICHTpHPOBAIH, 3aTeM pa30aBmm ¢ moMombo EtyO (100 M) 1 MPOMBIBATIH C TIOMOTIBEO
BOJHOTO PacTBOpa TMMOHHO KucIoThI (250 mit, 10%), Bogroro pacteopa NaOH (250 mu, 0,1 M) u conesoro
pacrsopa. Kaxknsrit BomHBIH c10# KcTparuposamy teM x&e Et,O (2 x 125 mir). Oprarnueckue ciion 00beIHHANH,

BeICynmBay Hax MgSO4 1 KOHIICHTPUPOBAJH, a ocTaBnieecs komuectso tBuOH moasepranm a3eoTpomHOH
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nmeperorke w3 CH,Cl/rekcaHOB ¢ OTyUCHHECM YKA3aHHOTO B 3ar0JI0BKE coeauHeHUA (42,7 T, 181 MMOIb, BRIXOA
125%) B BHIC OCTOTO BOCKOOOPA3HOTO TBEPAOTO BEINECTBA, KOTOpoe coaeprkano 11 mon. % tBuOH, u uncrota
YKA3aHHOTO B 3aTOJOBKE COCIHHCHUS COCTaBIIIa 96%. MartepHan IepeHOCHIH Ha CICAYIOLIYE) CTaaUi0 03

JOTIOJTHATCILHOH OUHCTKH.

[0587] 'H IMP (500 MI'u, DMSO-ds) 6 3,61 (s, 3H), 2,19 (s, 6H), 1,40 (s, 9H).
COOMe COOH
1) NaOH / MeOH
O > O
7< 0 2)H 7( 0
[0588] 3-(mpem-byrokcukapoonmn)onmukio[1.1.1Jmenran-1-kapoonoBas kucjora K pactsopy

nmpoaykTa u3 mpeasixy et craguu (13,3 r, 58,8 mymons) 8 MeOH (147 mum) go6asmsmu NaOH (64,7 mo,

64,7 MMOJIb) U IOJYUCHHYIO CMECh IEPEMEIIUBATIH IIPHU K. T. A0 TEX MOP, MOKA HE JOCTUTAIU NOJHOTO Pacxoa
HCXOJHOTO MaTepuaia. PeakinoHHYIO CMECh YaCTHYHO KOHICHTPHPOBAIH, Pa30aB/LuIH C IOMOIIBIO BOABI U
MPOMBIBAJHU ¢ ToMOIbI0 E>O. BoaHbIi coit MOoKUCIISUTH C IOMOIIBIO JMMOHHOM KHCIOTHI A0 3HaUcHuUs pH,
paeHoro 3. [TosyueHHBIH 0CaT0K OT(HUIBTPOBBIBATH H MPOMBIBAIH C TOMOIIBIO BOABI. JIOTIOTHHTEIEHOS
KOJIMYECTBO 0CaKa, 00pa30BaHHOTO B (pUiIbTpaTe, OT(hYHIHTPOBBIBATIN HAJ EPBBIM OCATKOM. JIONOTHHTEIBHOE
KOJIMYECTBO TBEPAOTO BELICCTBA, 0OPA30BaHHOTO BO BTOPOM (PHIIBTpaTe, OT(hYHUIHTPOBBIBATH HAJ CMECBIO IIEPBOTO H
BTOPOTo 0cankoB. KoHeuHoe 00beJHHECHHOE TBEPAOE BEINECTBO MPOMBIBAIH C IOMOIINBIO JONOTHHTEIBHOTO
KOJIM4ECTBA BOABI H TEKCAHOB C MOJYYCHHUEM YKA3aHHOTO B 3aT0JIOBKE coeuHEeHUA (8,94 1, 42,1 MMOIIb, BBIXOT
71%).

[0589] MS (ES") C11H 1604 momxuO coctaBmats: 212, moayuero: 211 [M-H].
COOH OH
BH; e« SMe,
o) > o)
>< 0 THF >( 0O
[0590] mpem-ByTIi-3-(ruapoxkcuMe T )oumkio[1.1.1]menran-1-kapookcmwiar K

oxnaxkaeHHOMy 10 0°C pacTBOpYy mpoaykra u3 mpeapiaymei craauu (25,5 r, 120 mmouns) B THF (240 mur)
nobaemsmy o kammsiM BH3 « SMe, (2 M B THF, 66 v, 130 MMOmb) B OJTyYeHHYO cMeCh niepemenmsaiy mpu 0°C,
oOecneunBai ¢e HarpeBaHue 0 K. T. W ICPEMCIIHBATIH B TeUCHHE 2 1. PEaKIIHOHHYIO CMECh 3aTeM OXJIAKAAH 10
0°C n mo xamraM 700aB LM K Hei Boay (11 mMir), mpHiIeM B TCUCHHE 3TOTO MICPHOA BRIACIIAICA Ta3, 3aTCM
nobaemsima KoCO;3 (~30 1) B BHAE TBEPAOTO BEIECTBA. PEAKIIMOHHY0 CMECh YACTHIHO KOHICHTPHPOBAIIH,
Pa30aBIAIH ¢ IOMOIIBIO BOBI H 3KCTparuposamm ¢ moMomeio EtOAcC (2 x 300 mur). Kakaerit opraHmyeckuii caoit
TIPOMBIBAJIA C IOMOIIBIO COJIEBOTO PAcTBOPA, 0ObeIWHAIH, BhICyIIHBaIH Hax MgSO4 U KOHIEHTPHPOBAH C
TOJYUCHHUCM YKA3aHHOTO B 3aTOJIOBKE coeauHeHUA (24 1, 121 MmMoims, Bexoa 101%) B BEAC mpo3pavHO KUIKOCTH,
KOTOpAasi C TCUEHHEM BPEMEHH 3aTBEPACBAIA A0 YACTHYHO HEMPO3PAYHOTO BEHICCTBA.

[0591] 'H SAIMP (600 MI'u, DMSO-ds) 6 4,49 (t, J= 5,6 T, 1H), 3,31 (d, J= 5,6 T, 2H), 1,74 (s, 6H), 1,34
(s, 9H).

OH
i) NaH / THF <

o) O \

>
H
0 T 0
SN CN C

z
N\
z
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[0592] mpem-ByTnin-3-(((S-mmanommp asua-2-mwn)okcm)MeTimn) onmukio[1.1.1]mearan-1-kapooxkcmiar
K oxmasxnenno# no 0°C cycneH3nn npoayKTa U3 npeapiaymei craauu (2,66 r, 13,4 mymoms) B THF
(33,5 m1) mobaemsamm NaH (0,590 1, 14,8 mMous, 60% aucniepcrs B MEHCPATBHOM MACIie) W PCAKIHOHHYIO CMECh
nepemenmam npu 0°C B redyenune 15 muH. K peaknmoHHO# cMecH 10OaBISIIH O KAIULIM 5-XJIOPIHPA3HH-2-
kapOouutpun (2,43 r, 17,4 mmois) B THF (33,5 mur). Cvecs nepemenmsamm mpu 0°C 1 00eCICUNBAIH HATPCBAHIC
JI0 K. T. B TCUCHUE HOYH. PEaKIMOHHYIO CMECh BBITHBAIM B CMECh JIbJa H HACHIIEHHOTO pactopa NH4Cl n
TCPEeMEIIHBATA 10 TasHuUA Jbaa. CMmech skcTparuposaiu ¢ momombio EtOAc (3 x 50 mum). Kaskasrit opranmdeckumii
CJI011 MPOMBIBAJTH C TIOMOIIBIO TOTO KE COJICBOTO PAaCTBOPA, OOBCIUHATH, BEICY IUBATH Hagx MgSOy,
KOHIICHTPHPOBAIH M OYHIIAH C TOMOIIBIO (priem-xpomaTorpadpun Ha cumkarese: 3moeHT (0T 0 1o 20%, 8:2
EtOAc:IPA B rekcanax), ¢ moJIy4CHHEM YKA3aHHOTO B 3aroJI0oBKE coeauHeHHA (2,92 1, 9,69 MMois, BbIX0X 72%) B

Buae OenIoro TBCPAOTO BCIICCTBA.

[0593] MS (ES*) C16H19N30;5 gommkHO coctaBiats: 301, momyueno: 302[M+H]".
< TFA <
7 S T o
al ¥ 2 e N‘e
CN CN
[0594] 3-((5-uanonupazus-2-mw)oxcn)MeTw)onukI0[1.1.1jnenr an-1-kapdonoBast kucjiora K

pactopy mpoaykra u3 npeapinymei cramuu (1,18 1, 3,92 mmous) 8 CH,Cls (12 M), oxnaxxaerHoMy 10 0°C,
npobaemsimn TFA (4,0 o1, 52 MMOITB), ¥ IOJIYUCHHYEO CMECh IEPEMEIIHMBATH H 00CCIICYHBAIH €€ HATPEBAHKE 110 K. T.
Uepes 4 4 peakIMOHHYIO CMECh KOHICHTPHPOBAIN W OCTATOYHBIH PACTBOPHTEIIb MTOABCPTATH a3¢OTPOITHOM
MEepEroHKe ¢ Hemoab3oBanueM Toayona u CHyCly/rekcanos. OcraTtok pazdasiinu ¢ nmomompio EtOAc u Boael, a
(ha3bl pa3aeasud. BoaHbnii ¢10if sxcTparuposain ¢ momompbio EtOAc (3x). Kaskaplit opraHmIecKuii ot
MPOMBIBAJIH C TIOMOIIBIO TAKOTO YKE COJICBOTO PACTBOPA, 0O BCIUHATH, BRICY uBaH Hax MgSOy u

KOHLCHTPHPOBAJH C MOJYYCHUEM YKA3aHHOTO B 3arosioske coeauHeHus (0,84 r, 3,43 Mmmomb, Bexo 87%).

[0595] MS (ES7) C12H11N3O3 momkHO coctaBmaTh: 245, monyucHo: 244 [M-H]".
O\
Ox PhsP=CHCHO A
F > F
THF
F F
[0596] (E)-3-2,5-Indrop-4-meTmndenmnakpmwiaisaerny B kondy, comepxkamyro 2,5-qupTop-4-

metunOemsambaerua (1 r, 6,4 myvons) 8 THF (3 mun), moGapmsumu 2-(Tpr(eHII-A>-(POCHAHHIHICH)AIE TATbICTH
(1,9 1, 6,4 MMOITB) W peakIHOHHYO cMech Harpesaiu npu 80°C B TeueHHE HOUH. PeakimoHHast CMeCh CTAHOBHIIACh
TECMHO-KOPHYHEBOH. 3aTEM PEaKIMOHHYI0 CMECh aCOPOMPOBAIIN HA CHIIMKATENh W OYHINATIH C IOMOIIBIO (hiet-
xpomarorpaduu (0-15% EtOAC B rekcanax) ¢ MOJIyUYCHHCM YKA3aHHOTO B 3arojIoBKe coeaunaeHuA (406,5 mr,

2,231 mmouts, BeIX0T 34,8%) B BHAC KCITOTO TBSPAOTO BEIICCTBA.

[0597] MS (ES*) C10HsF20 nomkHo coctaBmats: 182, moayueso: 183 [M+H]".



157

Ox =N
X NH,;NH,; HOAc NH
F > F
EtOH / THF
F F
[0598] 5-2,5-Androp-4-mernidennin)-4,5-murnapo-1H-nmupason K pactBopy ruapasuHruapara

(205 mxu1, 3,35 mmoutp) B 3tanone (3570 M) mpu 0°C B TeueHne 5 MuH mo KamraM go6asmimn HOAc (217 mx,
3,79 mmonp). PeakmmorHy0 cMech Harpesaau 10 45°C u kK peakIHOHHOH CMECH TO0OABIISUTH PACcTBOP MPOIYKTA U3
npeasayInei cramm (406,5 mr, 2,231 mvoap) B THF (893 Mku). 3aTeM PEaKIMOHHBIN COCYX TCPMETH3UPOBAH H
MePEeMEIIHBATH €10 coaepkumoce mpu 90°C B TeueHHE HOYH. PeakmoHHAs CMECh CTAHOBUJIACH JKEIITOM.
PeakimoHHYI0 cMeECh OXJIAKIaMH, A0COPOHPOBAIN HA CHIIMKATEITh H OYMINATIH C OMOMIBIO (hiem-XpoMaTorpaduu
Ha cumkarene: 3moeHT (0-40% EtOAc:iPrOH (4:1) B rekcaHax), ¢ HOIyYCHHEM YKA3aHHOTO B 3aT0JIOBKE

coexuneHus (355 mr, 1,81 MMob, BeIxoa 81%) B BHAE JKEJITOTO Macia.

[0599] MS (ES*) C1oH10F2N»> momxHO coctasmats: 196, moayueHo: 197 [M+H]".

\
F N
N 0O
H
O F =N
=N i) iProNEt, N
HO \_/ > CN
O ii) T3P
EN ) T3
[0600] 5-((3-(5-(2,5-Audrop-4-metmndennn)-4,5-muruapo-1H-mapazon-1-

rapoonmn)ommmki0[1.1.1Jnenran-1-mnmerokcn)nupasnd-2-kapoonntpmia K pacreopy 3-(((5-umaHonupas3uH-
2-um)okcu)MeTHI)OUIMKIO[ 1. 1. 1JneHTaH-1-kapOoHoBO# KiCcI0TE B DMF (2,0 M1) 100aBISIM MPOIYKT U3
npeasrayei cramun (84 mr, 0,43 mMos), iPrNEt (213 mxir, 1,22 mvoims) 1 T3P (50% B EtOAc, 728 Mk,

1,22 MMOJIb) M TIOJTYHUCHHYIO CMECh NICPEMEIIIHBAIA MIPH K. T. B TCUCHUE HOYH. PEakIMOHHY0 CMECh pa30aBIisuiy ¢
TIOMOIIBIO BOABI H HACHIIEHHOTO pacTBopa NaHCO; u xBaXkapl SKCTparnposany ¢ nomomeio EtOAc.
OOBCIMHCHHBIC OPTAHWYICCKHC CIIOM MPOMBIBAJTH C TIOMOMIBEO COJICBOTO PACTBOPA, BRICYIIUBATH Hag MgSQOy,
KOHIICHTPHPOBATH H JBAKIBI OUUINAIH C IOMOIIBIO (haem-xpomatorpaduu Ha cummkarene: 3moeHT (0-20% 80:20
EA:TPA B rexcanax 25 MUH), C IOCIEAYIOIEH Macc-akTHBHpPyeMoii mpenapatusHoii BOXX (moxsmxkHas paza: A =
0,1% TFA/H20, B = 0,1% TFA/MeCN; rpaguesT: B = 10-90%; 20 muH; xonouka: C18). CoOpaHHBIC (hpaKIum
00BEAUHSLN, KOHIICHTPHPOBAIH, pa30asisim ¢ noMompio EtOAc n moameraunBamm ¢ MOMOINBEO HACHIIICHHOTO
pacteopa NaHCO;. @a3ml pa3aenasann u OpraHmuccKy o (pasy mpomemsam ¢ momomeio H-O, 3aTemM coeBbIM
pacTBopoM. BoIHEIC ClTOM KCTparupoBaIH OOUH pa3 ¢ moMompio EtOAc. OO IMHCHHBIC OPTAHHYICCKHC CIIOH
BeIcymmBay Hax MgSO4 1 KoHNEHTpUpoBan ¢ noayueHueM (15,9 mr, 0,038 Mmoms, Bexon 9,21%) B Buae 6e10T0
TBEPAOTO BCIECTBA.

[0601] MS (ES*) C2H19F2NsO, momksHo coctaBmiTh: 423, nonydeno: 424 [M+H]",

[0602] 'H AIMP (500 MT', DMSO-ds) 6 8,83 (d, /= 1,3 T, 1H), 8,50 (d, J=1,3 Ty, 1H), 7,27 — 7,21 (m,
1H), 7,17 (dd, J = 10,5, 6,1 T'y, 1H), 6,74 (dd, J=9,7, 6,2 T, 1H), 5,36 (dd, J = 12,1, 5,2 T, 1H), 4,49 (s, 2H),
3,43 (ddd, J =189, 12,1, 1,6 'y, 1H), 2,70 (ddd, /= 18,8, 5,3, 1,8 T'y, 1H), 2,25 — 2,16 (m, 3H), 2,07 (s, 6H).

I[MPUMEP 196
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(R)-5-((3-(5-(2,5-Androp-4-mermndenmn)-4,5-muruapo-1H-nupa3zona-1-kapoonmwn)ommurio[1.1.1]menran-1-
IT)METOKCH)INPA3HH-2-KAPOOHITPHIT

"

I[MPUMEP 197

O
C%ff
F = 0]

CN

(8)-5-((3-(5-2,5-Androp-4-mermwiadennn)-4,5-murnapo-1 H-nupazor-1-kapooumn)oumukio[1.1.1]Jnenran-1-
WI)METOKCH)THPA3NH-2-KAPOOHUT P

[0603] ITpumep 196: ykazaHHOE B 3ar0JOBKE COCTHMHCHUE MOJTYHATH Iy TEM OUUCTKH C TIOMOIIBIO
cBepxkpuruyeckoi pmrounHoit xpomatorpaduu (SFC) coenuneHns u3 npumepa 195 ¢ npuMeHeHHEM CIIEAYFOLIUX
ycaosuii: DAICEL CHIRALPAK AD (250 mum * 30 My, 10 Mxwm); moasrmokHas (aza: B: 0,1% NH;*H,O MEOH; B
%: 60%-60%, BpeMs TPaTUCHTHOTO AMOHPOBaHHA (MHH): 4,5;100; ckopocTh moToka (M/MuH): 70. Dmoat
KOHLCHTPHPOBAIH (TIOCIIE MIEPBOT0 KOHIEHTpHPoBaHHs 100aBmsum ACN) ¢ moayueHHEM YKAa3aHHOTO B 3arOJIOBKE
COCIWHCHH B BUJIC NICPBOTO IIF0ATa H MEHEE aKTHBHOTO M3oMepa. CoeauHEHHE OBLTO OTHECCHO K SHAHTHOMEDY (R)
BBHU/Iy HAOMIOJaCMOH aKTHBHOCTH H PACCMOTPEHHS H3BECTHOTO CIOCO0A CBA3BIBAHMUS ITOJOOHBIX MOJICKY T, U
KOTOPBIX MOJIYYaTH COKPHCTALIHIYCCKHE CTPYKTY bl Oenok-uaruduTop RIPK1.
[0604] MS (ES*) C2H19F2NsO, momkso coctaiTh: 423, nony4eno: 424 [M+H]".
[0605] 'H IMP (400 MT', CDCl;) 6 = 8,44 (d, J= 1,4 ', 1H), 8,30 (d, J= 1,4 ', 1H), 6,95 (t,J = 1,6 'y,
1H), 6,87 (dd, J=6.1, 10,0 T'u, 1H), 6,67 (dd, J=6,1, 9.4 T, 1H), 548 (dd, J= 5,2, 12,0 Ty, 1H), 4,47 (s, 2H),
3,37 (ddd, J=1,5, 12,0, 18,7 T'y, 1H), 2,74 (ddd, J=0,9, 5,2, 18,7 'y, 1H), 2,22 (d, J= 1,8 T'y, 3H), 2,20 (s, 6H)
[0606]
[0607] ITpumep 197: mytem ounctiku ¢ momompro SFC coenuHeHua w3 mpumepa 195, kak omicaHo it
npumMepa 196, moayyamm yKa3aHHOE B 3ar0JIOBKE COCIHWHCHUE B BUJIC BTOPOTO 3/F0aTa B O0JIee aKTHBHOTO H30Mepa.
CoeanHeHHE OBUTO OTHECEHO K SHAHTHOMEPY (S) BBHAY HAOIOJACMOM AKTHBHOCTH H PACCMOTPCHUS H3BECTHOTO
croco6a CBS3BIBAHMS MOAOOHBIX MOJIEKY I, I KOTOPBIX ITOJIyYalH COKPHCTAJUIMYCCKHE CTPYKTYPBI OCIIOK-
maruouTop RIPK1.
[0608] MS (ES*) C2;H19F2NsO, momkHO coctaBaaTh:423, monydeHo: 424 [M+H]™.
[0609] 'H IMP (400 MT', CDCl3) 6 = 8,44 (d, J= 1,4 ', 1H), 8,30 (d, J= 1,3 T, 1H), 6,95 (t,J = 1,6 'y,
1H), 6,90 - 6,84 (m, 1H), 6,70 - 6,65 (m, 1H), 5,52 - 5,44 (m, 1H), 4,47 (s, 2H), 3,44 - 3,31 (m, 1H), 2,80 - 2,70 (m,
1H), 2,23 - 2,21 (m, 3H), 2,20 (s, 6H)..

INPUMEP 198
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5-((3-(5-(n-Tomn)-4,5-murnapo-1 H-mapa3o.1-1-kap0oHmn) o mukio[1.1.1]menran-1-m1)MeTOK CH) AP A 3HH-2-

KapOOHHT PILIT
O 0
2\ SOClI, / H,O / DMF 2\
=N =N
>
) \\8 Cl \\8
N—g” N—g
A b 0
CN CN
[0610] 3-(((5-Omanonmupaszus-2-m1)0KCH)MeTH)0nuKI0[1.1.1JmenT aH-1-kap 6 O HHIIXJIOPIX K

pactBopy mpem-0yTui-3-(((5-umaHomupasuH-2 -HwI)oKCH)MeTIT)OuuKIo[ 1. 1. 1]Jnenran-1-kap6okcumnata (100 mr,
0,332 mmout) B SOCl, (240 Mk, 3,3 mmouts) gobasmsum H,O (6,0 mxi, 0,33 MMOJIB) M IOy CHHYIO CMECh
nepeMemBaIy IpH K. T. B TeucHue 2 4. K peakimonHo#t cmecu podasmsum DMF (1,3 mxor, 0,017 MmMoms) u
PEAaKIHOHHYF0 CMECh IIEPEMEIINBAH IIPH K. T. B TCUCHHE 3 4. PEaKIMOHHYI0 CMECh KOHIICHTPUPOBAIH U
OCTATOYHBIH PACTBOPHTEND IIOBEPraIHl a3¢0TPONHOM MEPEroHKe ¢ Hemoab3oBanueM Toyosia i CH>Cly/rekcaHos ¢
NOJIyHYEHUEM YKAa3aHHOTO B 3ar0JI0BKE COCAMHEHHA B BUIE OEI0T0 MOIyTBEPAOTO BemecTsa. [1o pesyabraram
ananmu3a ¢ momompo BIXKX B aymksore 8 MEOH onpenenmiiu CioskHbii MeTHIOBBIH 3¢up, MS (ES™) C13H13N303

JOJDKHO COCTaBIATH: 259, mony4eHo 260 [M+H]™. The material was taken mo the next step without further

purification.
o]
N O
=N cl \ =N
NH N \
O N/
CN o Ly
>
i-ProNEt / CH,Cl,
[0611] 5-((3-(5-(n-Tomwun)-4,5-muruapo-1H-mapazosr-1-kapoonmwn) ounmk/io[1.1.1]mearan-1-

WI)METOKCH)ITHPA3NH-2-KApOOHUTPIJI  AJTHKBOTY pacTBOpa NPOAyKTa W3 Mpeasiaymeii craxuun (22 mr,
0,083 mmop) B CH2Cl, (200 MxT) 70OABISUH MO KAILUTIM B pacTBOp S-(m-tommm)-4,5-muruapo-1H-mupasona
(14,70 wmr, 0,092 mmomp) u iPrNEt (72,9 Mxn, 0,417 mmois), pacteopsum B CH2Cl (200 M) 1 0XIasKaamyd B
nenaHOi OaHe mpw nepememmBaHuy B atMochepe No. [TonyuyeHHy 0 cMech nepememmsanu npu 0°C B TeueHHe
30 MuH, 3aTeM MPU K. T. B TCUCHHUE HOUU. PEAKITMOHHYIO CMECH 3arpy>Kajii HEMOCPEACTBEHHO HA CYXYIO KOJOHKY
RediSep® Ha 12 r u oynmamm ¢ moMompro (paem-xpomarorpaduu Ha cumakarenie: 3moeHT (o1 0 10 20%
EtOAc:IPA (4:1) B rekcanax), ¢ TIOJIyUYCHHCM YKA3aHHOTO B 3aro0Bke coeauaeHu (13 mr, 0,034 MMOITB, BRIXOX
40%) B BHIC CBETJIO-KSITOTO MOJIYTBCPAOTO BCIICCTBA.

[0612] MS (ES*) C22H21N50; momkHO coctaBiaTs: 387, moayueno: 388 [M+H]".

[0613] 'H SIMP (500 MI', DMSO-ds) 6 8,83 (d,J= 1,3 ', 1H), 8,50 (d, J= 1,3 ', 1H), 7,24 — 7,18 (m,
1H), 7,12 (d, J=7,7 Ty, 2H), 7,01 — 6,94 (m, 2H), 5,25 (dd, J= 11,8, 4,5 Ty, 1H), 4,49 (s, 2H), 3,47 — 3,37 (m, 1H),
2,62 (ddd, J =189, 4,6, 1,8 'y, 1H), 2,26 (s, 3H), 2,07 (s, 6H).
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I[MPUMEP 199

5-((3-(5-33,5-Audropdenmi)-4,5-muruapo-1 H-nupaszo.i-1-kapooamm)ounurio[1.1.1]nearan-1-
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[0614] K oxmaxxnennoit no 0°C cycnensuu (5-(3,5-mudropdpenunn)-4,5-auruapo-1H-mupazon-1-wm)(3-

(ruapoxcumeTum)onmkio[ 1. 1.1 nenran-1-wm)meranona (990 wmr, 3,23 mmons) B THF (8 mur) mo6asmsumn NaH (60%
JUcTiepcHs B MUHEpaabHOM Macie) (142 mr, 3,56 MMOJIb) W pEakKIHOHHY IO cMech nepemermsany mpu 0°C B
teuenue 15 muH. K peakunoHHOM cMecH A00aBIAIH IO KAIULIM 5-XJIOpIHpa3HH-2-KapOoHUTPII (586 mr,

4,20 mmoas) 8 THF (8 mim) u cmeck nepemermmanu npu 0°C, a 3aTeM 00eCcTicUHBaIN €¢ HATPEBAHUE 0 K. T. B
TeUCHUE HOUH. PeakiHOHHYIO CMECh BBUIHBAIIM B CMECH JIbAa M HachIIEeHHOTo pactopa NHyCl u nepememmnsanmu
10 TasHuA Jpaa. CMech skcTparuposaiy ¢ momommpio EtOAc (3 x 50 mur). Kaxkaplii opraHuyeckuii Clioii mpoMbIBaIH
OHHM | TCM K¢ COJICBBIM PACTBOPOM, OOBCIUHSIH, BhICYyIIHBATH HAX MgSO4, KOHICHTPHPOBAH H OYHINAH C
moMomIpko (urern-xpomaTorpaduu Ha cuikarene: 3moeHT (0T 0 10 20% 8:2 EtOAc:IPA B rekcanax), ¢

MOJYUCHHUCM YKA3aHHOTO B 3aroyioBke coeauHeHu (1060 mr, 2,59 MmMoub, Berxox 80%) B BUAC 6CI0TO TBEPAOTO

BEIICCTBA.
[0615] (ES*) C1H17F2NsO; momkHO coctasmars: 409, monydeno: 4104 [M+H]".
[0616] IH SIMP (600 MT', DMSO-ds) 5 8,83 (d, J= 1,3 T, 1H), 8,50 (d, J= 1,3 T, 1H), 7,21 (d,J = 1,6 Ty,

1H), 7,16 — 7,09 (m, 1H), 6,84 — 6,76 (m, 2H), 5,33 (dd, J = 11,9, 4,9 T, 1H), 4,49 (s, 2H), 3,47 — 3,37 (m, 1H),
2,75 2,67 (m, 1H), 2,09 (s, 6H).
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(R)-5-((3-(5-3,5-Audropdenmn)-4,5-muruapo-1 H-nmpaso.-1-kapooamn)oumursio[1.1.1]menran-1-
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)-5-((3-(5-,5-Audroppenmn)-4,5-murnapo-1 H-mupazoii-1-kapooumn)onmuksio[1.1.1]mearan-1-
IT)METOKCH)INPA3HH-2-KAPOOHITPIIT

[0617] ITpumep 200: mytem ounctku ¢ momommpro SFC coenmaeHU u3 mpumepa 199 monyyamn ykazaHHOS B
3aroJIOBKE COCIMHCHHE B BHIC IIEPBOTO 3TF0ATa M MCHEE aKTUBHOTO H3oMepa. CoeTMHEHHE OBLIO OTHECEHO K
SHaHTHOMEPY (R) BBHAY HAOMFOJACMON AKTHBHOCTH M PACCMOTPCHUA H3BECCTHOTO CIOCO0A CBA3BIBAHUSA ITOIOOHBIX
MOJIEKYJI, VT KOTOPBIX TTOJIy4aJM COKPUCTAIHYECKUE CTPYKTYPHI Ocnok-uHruonTop RIPK1.
[0618] ITpumep 201: mytem ounctku ¢ nomomsio SFC coenuneHus w3 npumepa 199 notyyann yKa3aHHOC B
3aroJI0BKE COCAMHECHUE B BH/C BTOPOTO 3/M0aTa H 60siee akTUBHOTO H3oMepa. CoeauHEHHE OBUIO OTHECEHO K
SHaHTHOMEPY (S) BBHAY HAOIHOIACMO AKTHBHOCTH H PACCMOTPCHUS H3BECTHOTO CTIOC00A CBA3ZBIBAHMS TTOIOOHBIX
MOJICKYJ, UL KOTOPBIX HOJIyYaIH COKPHCTAUIHYCCKHE CTPYKTYpbI OcIoK-uHruouTop RIPK1.
[0619] (ES™) C21H17F2N50, momwkso coctaBmars: 409, monyueso: 4104 [M+H]™.
[0620] 'H SIMP (600 MI'u, DMSO-ds) 6 8.83 (d. J = 1,3 'y, 1H), 8,50 (d.J = 1.3 T, 1H), 7,21 (d.J = 1.8 Ty,
1H), 7,18 — 7,09 (m, 1H), 6,84 — 6,76 (m, 2H), 5,33 (dd, J=11,9, 4,9 I';, 1H), 4,49 (s, 2H), 3,41 (ddd, J = 19,0,
11,9, 1,6 'y, 1H), 2,70 (ddd, J = 18,9, 4,9, 1,7 T', 1H), 2,09 (s, 6H).
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3-Xmop-4-((3-(5-(3,5-mupropdenmn)-4,5-muruapo-1 H-nupazon-1-kapooumwn)onnukio[1.1.1]menran-1-
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[0621] K pactsopy (5-(3,5-mudpropdpernn)-4,5-muruapo-1H-mapazon-1-nm)(3-

(ruppoxcumeTum)onmmkIo| 1. 1. 1jmerTan-1-nm)meranona (20 mr, 0,065 mvmoims) 8 THF (320 mxon) modasnamm 3-
xmop-4-ruapokcuoeH30HATPHII (13 Mr, 0,085 MMoms) n PPhs Ha mogmoxke w3 cmomsr (0,3 MMomb/T, 44 mr,

0,13 MMOITB) ¥ IOJTYUCHHYIO CMECh TIEPEMEIIHBANH ITPH K. T. B TeueHne 10 muH. K peakumonHO#H cmecH m00aBmsumm
DtBAD (20 mr, 0,085 MMOJIb) H PEaKIHOHHYEO CMEChH IIEPEMEIINBAIH NIPH K. T. B TeueHHE HouH. K peakimoHHOH

cmecu nobasmsum CELITE® u cmecs pazbasimimn ¢ nomompio CH,Cl, punsrposanu yepes cioit CELITE® n
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omonackusam ¢ momomero CH,Cly. K pumetpaty modaemsm TFA (50 MKT) B peakoOHHY 0 CMECh
rxoHueHTpupoBann. Ocrarok pacteopsiu 8 DMSO (200 Mxi1) 1 (HIBTPOBAIH, H 0CATA0K OMOJIACKHBAJIH C TOMOIIBIO
MeOH (2 x 150 Mxir). OOBCIHHCHHBIH OPTaHUYCCKHAN PACTBOP OYHIIATH C IOMOIIBI0 MACC-aKTUBHPY MO
npenmapatusHoit BOXX (mogsmxkHas daza: A = 0,1% TFA/H,0, B = 0,1% TFA/MeCN;, rpagueHT: B = 10-90%; 12
MuH; ko10HKA: C18) ¢ moryucHHEM YKAa3aHHOTO B 3arojioBke coeauacHuA (0,8 mr, 1,840 MxMmots, Bexox 2,8%) B
BHAC OCIIOTO TBSPAOTO BEILCCTBA.

[0622] MS (ES*) C23H13CIF2N30, momkHO coctaBisiTh: 441, monyucHo: 442 [M+H]".

[0623] 'H AMP (600 MI', DMSO-ds) 6 8,03 (d, J=2,2 T, 1H), 7.81 (dd, /=8.,7,2,2Tu, 1H), 733 (d, J =
87T, 1H), 7.23 (t,J=1,7Tn, 1H), 7,13 (tt, J = 9,3, 2,3 'y, 1H), 6,86 — 6,78 (m, 2H), 5,34 (dd, J=12,0,4,9 T'ny,
1H), 4,28 (s, 2H), 3,43 (ddd, /= 18,7, 11,9, 1,6 ', 1H), 2,71 (ddd, J = 19,0, 4,9, 1,8 T'y, 1H), 2,11 (s, 6H).

I[NPUMEP 203
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1-((3-(5-(3,5-Androp-4-mermndenni)-4,5-murnapo-1H-nupa3zour-1-kapoonna)onmukiio[1.1.1Jnenran-1-

wimermin)-1H-unna3o01-S-kapoonur pui

N | N
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0 CN
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Huokcan

CHs

[0624] Bo (pnakoH, OCHAIIICHHBIN MATHUTHON MCINANKOH H coacp kanmwii 2,4,6-tpumeruin-1,3,5,2.4,6-
TpuokcarpudopuHas (4,2 mr, 0,033 mmoms), KoCOs (5,8 mr, 0,042 mmoms) u PA(PPhs)s (1,6 mr, 1,4 MxkMOTB),
nmobassua pacteop 1-((3-(5-(4-0pom-3,5-mudropdpermn)-4,5-nuruapo-1H-mmpason-1-

kapOoumm)onuukio|1.1. 1]menran- 1 -ummernn)-1H-urna3on-5-kapoorurpuma (mpumep 241, 14 mr, 0,028 MMoITB) B
JerasupoBaHHOM N auokcase (50 MKI). PeakiimOHHYH0 CMECh JEra3HpOBaIH C MOMOLIBIO N», TepMETH3HPOBATH H
3areM Harpesand nmpu 100°C B TeucHue HOun. OOCCTICUNBAIA OXITAKICHUC PCAKIUOHHOW CMECH 0 K. T.,
paszbasimm ee ¢ momompro 10% TFA 8 MeOH (300 Mxur) u pumpTpoBanu yepe3 BaTHbIH TaMmoH. OcTaTok
OYHINAJIH C IOMOMIBE) MACC-aKTHBUPYEeMOii mpenapatusHOit BOXKX (moxsmxkHas ¢pasza: A = 0,1% TFA/H,0, B =
0,1% TFA/MeCN; rpagueHT: B = 10-90%; 12 MuH; komoHka: C18) ¢ moTyUCHHEM YKA3aHHOTO B 3aT0JIOBKC

coemuHeHAA (2,6 Mr, 5,8 MKkMOB, BEIX0A 20%) B BHAC OCIOTO TBESPAOTO BEIICCTBRA.

[0625] MS (ES*) CysH21F2NsO gomxso coctapisite: 445 monyueHo: 446 [M+H]".

I[MPUMEP 204
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(5-3,5-Tudropdennn)-4,5-murnapo-1H-mapa3zosr-1-mwm)(3-((2-prop-4-(1-mermr-1H-mmpazon-4-

wi1)peHorcm)MeTIN)OHUKI0[1.1.1]meHTan-1-mwi)MeTaHOH

v
O-B
~ A ~
0 -
Br PdCly(dppf)-CH,Cl, annyxT 7
F DMF N’N
/
[0626] Bo ¢maxon k pactopy (3-((4-6pom-2-Ppropdenokcu)merwn)ounukio|1.1. 1 nenran-1-um)(5-(3,5-

pudpropdennn)-4,5-nurunpo-1H-mupazon-1-wr)meranona (mpumep 331, 4,1 mr, 8,6 MKMOJIB) B IeTa3upoBaHHOM N
DMF (86 mxm) nobasmsumu 1-merun-4-(4,4,5,5-retpamerui-1,3,2-nquokcaboponan-2 -um)- 1 H-mpazon (2,3 wmr,

0,011 mmous) 1 NaxCOs (2 M, 8,6 mxat, 0,017 MMOJIB) | IOJTyHCHHYIO CMECh ICPSMEIIHBATH U PO/ BAJIH C
nomompto N». K marHoit cmecu no6asmsumn axaykt PACl(dppf)-CH2Cls (1 mr, 0,9 Mxmouts). @nakon
repMeTH3HpoBaTH U nepemermmsaty npu 80°C B TeueHne Houn. O0ecieunBaM OXJIAKACHAC PEAKIIHOHHOW CMECH
110 K. T. OCTaTOK OUHIIATH C TIOMOIIBIO MACC-aKTHBHPYeMO i mpenapatuBHoit BOXKX (moaemwxHas paza: A = 0,1%
TFA/H,0, B = 0,1% TFA/MeCN; rpagueHT: B = 10-90%; 12 muH; konoHka: C18) ¢ moyucHHEM YKA3aHHOTO B
3aroj10Bke coeauHeHuA (1,6 Mr, 3,33 MKMOJIB, BEIX0 38%) B BHIC OCIOTO TBSPAOTO BEHICCTRA.

[0627] MS (ES*) Ca6H23F3N4O, momkHO coctasiaTs: 480, monyuero: 481 [M+H]".

[NPUMEP 205

5-(((3-(5-3,5-AudropPpenmn)-4,5-murmapo-1H-nmpasosr-1-kapoonmn) oummkio[1.1.1]menran-1-

IUT)METIT) AMITHO ) TUPA3HH-2-KAPOOHITPHIT
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N3 NH,
PPh; Ha momio)xke U3 CMOJBI
THF / H,O
0] '
F
[0628] G-(Avuaomermm)oumukI0[1.1.1]Jmenran-1-mm)(5-(3,5-mdrop pennn)-4,5-murnapo-1 H-nmupa3o.i-

1-nwm)meranon K pacteopy (3-(asmpomerwn)onnukio|1.1. 1]menran-1-um)(5-(3,5-qudroppenmn)-4, 5-quruapo-
1H-mpa3zon-1-um)meranona (140 mr, 0,42 mmois) 8 THF (2 M) u H,O (10 mxon) mobasmsam PPhs Ha moamoskke u3
cmoutst (0,3 MMoe/T, 210 Mr, 0,63 MMOJTB) M IOJYYCHHYRO CMECh IICPEMEIIHBAIH IPH K. T. B TeUeHue 3 1. K cmecu
npob6aemsanu CH>Cl, u CELITE® u cmecs (mmsTpoanu yepes cioif CELITE®. @uiabTpaT KOHUECHTPHPOBAIH C
nmoayueHueM 132 mr (0,432 mmvouts, Berxox 102%) B Buae 6€10ro TBEPIOTO BEIICCTBA.
[0629] MS (ES*) C16H17F2N3O momxkso cocrasmars: 305, moydeno: 306 [M+H]".
NH, Cl Y§ N NH
N \/\ CN N)%\

0] >
i-Pr,NEt / NMP CN
F
[0630] 5-(((3-(5-3,5-Auproppennin)-4,5-muruapo-1 H-nupaszon-1-kapoonmm)oumukio[1.1.1]menran-1-
WI)METHII)AMHHO)IPA3HH-2-KAPOOHHT PHII Bo (pnakoH, npeaHa3HAUCHHBIH 411 MHKPOBOJIHOBOH

00paboTKH, OMCINATH MPOIYKT U3 peapiay et cramuu (21 mr, 0,069 MMOITB), S-XTI0pIHPA3HH-2-KApOOHUTPHIT
(14 mr, 0,10 mmoB), iProNEt (48 Mk, 0,28 mmoap) 1 NMP (344 mkin). @IakoH repMETH3HPOBATH H PCAKIHOHHY O
cMmech Harpesamu npH 150°C B MEKPOBOJTHOBOM peaktope B TeucHue 30 MUH. PeaknMoOHHY 0 CMECh pa30aBIIsLIH C
momotnpro EtOAc (4 mur), no6asmm HoO (4 murm) u crow pasaersumi. BoaHyro a3y 3KCTparupoBaId ¢ TOMOIIBEO
EtOAc (2 x 3 Mi1) 1 0OBCTHHCHHBIC OPTAHHYCCKHC CJIOHW MPOMBIBAIH C TIOMOIIBE) HACKHIICHHOTO pacTBopa NaCl,
BeIcymruBay Hax MgSOy, puIpTpoBaTH H KOHICHTPHUPOBAIH IPH MOHIKCHHOM JaBJieHHH. OCTaTOK OYHIIAIIH C
MOMOIIEIO (hrreni-xpoMaTtorpadun Ha cumrkarene: 3mocHT (0-50% EA:IPA 4:1 B rekcaHax), C OTyUYCHACM

(13,9 mr, 0,034 mmois, BEIX0T 49%) B BHAC OCIOTO TBEPIOTO BEIICCTRA.

[0631] MS (ES*) C21H15F2N¢O momxkso cocrasmars: 408, monydeno: 409 [M+H]".

I[NPUMEP 206

5-(((3-(5-3,5-AudropPpenmn)-4,5-murmapo-1 H-nmpazosr-1-kapoonmn) oummk/io[1.1.1]menran-1-

IW)METIUT) (MEeTIT)AMITHO )ITUPA3HH-2-KAPOOHUTPHIT
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[0632] K pacteopy 5-(((3-(5-(3,5-mudpropdpermn)-4,5-muruapo-1H-mmpazon-1-

kapOoHmm)ounukno[1.1. 1]nenTan- 1-ui)MeTn)aMuHO )Tupa3uH-2-kapOoruTpmiIa (mpumep 205, 12 mr,

0,029 mmous) B THF (500 mxu1) mpu 0°C pobasmam NaH (4 mr, 0,09 mvoms, 60% aucniepcus MHHEPATBHOTO
Macia) U cMech nepememmnusany B TeucHue 10 mun. K peakuuonHo# cmecu modasmam Mel (2 mii, 0,032 MMouts), 0
PEaKIMOHHYI0 CMECh TIEPEMEIIUBAIH B JICIHOH OaHe H 0OecneunBaIy €€ HarpeBaHUe 10 K. T. B TCUCHHE 2 4.
PeakunoHHYI0 CMECh CHOBA OXJIAXKIATH B JICASIHOH OaHe, 100ABIAIH JOTIOTHUTEIBHOE KommdecTBo Mel (2 MK,
0,032 MM0IIb) U OOCCTICUNBAIH HATPEBAHUE PEAKIIUHOHHOM CMECH J0 K. T. PEakimio racuiii ¢ MoMOIIBIO
HachImeHHOTO pacTBopa NH4Cl u sxctparuposamu ¢ momompio EtOAc (2 x). O0be IMHCHHBIC OPTAHUYCCKUE CIIOH
MPOMBIBAJIH C TIOMOIIBIO HACKIIEHHOTO pacTBopa NaCl, seicymmBamu Hag MgSO4, KOHICHTPHPOBAIH IPH
NOHW)KCHHOM JABJICHHH H OYHINAJH C TIOMOMIBIO (prem-xpomarorpaduu Ha cumkarene: 3moeHT (0-50% EA:IPA
4:1 B rekcanax), ¢ moayuenueM (9,0 mr, 0,021 Mmmomb, BeIxo 74%) B BHAC 6EI0T0 TBEPAOTO BEIECTBA.

[0633] MS (ES*) C22H20F2NO momxHO cocraimars: 422, moiyyeHo: 423 [M+H]*.

[0634] 'H AMP (600 MI'u, DMSO-ds) & 8,53 (s, 1H), 8,27 (s, 1H), 7,20 — 7,16 (m, 1H), 7,11 (tt, J= 9,3, 2,4
I'y, 1H), 6,83 — 6,72 (m, 2H), 5,31 (dd, J = 12,0, 4,9 T'u, 1H), 3,79 (s, 2H), 3,45 — 3,34 (m, 1H), 3,16 (s, 3H), 2,68
(ddd, J=18,9,4,9, 1,8 I'y, 1H), 2,01 (s, 6H).
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5-((3-(5-(4-@1op-3-(ruapoxcumerut) permn)-4,5-muruap o-1H-mupa3zon-1-kapoormwn)onmukio[1.1.1]menran-
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[0635] ((5-Bpom-2-¢ropoensmn)oxcn)(TpeT-0yTHI) INMMETIJICIIAH K pacteopy (5-0pom-2-
¢roppernm)meranona (5,0 r, 24 mmoms) B THF (120 mir) mobasmsumn TpeT-Oy THIXIOpARMETHICHIAH (4,4 T,

29 MMOJb) 1 UMHIA30J1 (4,2 T, 61 MMOJIB) U MOJYYECHHYK) CMECh IEPEMEIINBATU B TCUCHUE HOYH. PEaKIIMOHHYIO
CMECh Pa30aBIAIH ¢ TOMOIIBIO JIeAaHO BoabI (300 M) 1 3kcTparuposamm ¢ momompro EtOAc (150 m/3x).

Kaxprif opranmieckuii CI0H MPOMBIBAIN C TIOMOIIBIO BOJHOTO PAacTBOPA TUMOHHOM KHCIOTHI (~10%) 1 coneBoro
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pacteopa. OpraHHyIeCKHE CIOH OOBCIHHATH, BRICYIHBATH Hax MgSO4 i KOHICHTPUPOBAIH C MOTYUCHHEM

VKa3aHHOTO B 3aroJIOBKE coeauHeHNU (7,6 T, 23 MMOIIb, BBEIX0A 98%) B BHIC HENPO3PATHON >KHIKOCTH.

[0636] 'H SIMP (300 MTI', DMSO-ds) 6 7,48 (dd, J= 6,4, 2,1, 1,3 T, 1H), 7,45 - 7,38 (m, 1H), 7,09 (dd, J =
9.9, 8,7T'u, 1H), 4,64 (s, 2H), 0,80 (s, 9H), 0,00 (s, 6H).
Br CHO
i) BuLi/ THF
OTBS iy pMF - oTBS
F F
[0637] 3-(((mpem-ByTIWIINMETHJICHIILT) OKCH)METILT)-4-pTopOen3aibaerny K pactBopy mpoaykra u3

npeasrayineit cramm (1,0 1, 3,1 mvoms) 8 THF (31 mum) mpu -78°C mobasmszmu Buli (2,5 M B rekcanax, 1,4 v,

3,5 MMOJTB) B CMECH TIepeMeIIBaIl Ha OaHe B TeucHue 25 muH. K peakimonHoit cmecu qodasumn DMF (1,3 o,
17 mmo7p) 1 cMech nepeMemuBaiy npu -78°C B TeucHue 1 4. PeakimoHHY0 cMech CHUMAM ¢ OaHH U Pa30aBIIsLH
¢ momounpio CH,Cly u Hackmeruoro pactsopa NaHCOs. Crou paszensumu. Boanyro a3y 3xcTparupoBaiud OauH
pa3 ¢ momompro CH>Cly. O0beIUHCHHBIC OPTaHMUCCKUE CTIOH IPOMBIBATIH C IOMOIIBIO OJHOTO U TOTO JKE COJICBOTO
pacTBopa, 00beAUHLTH, BICY IHBa T Hag MgSOy, KOHICHTPHPOBAIN H OHINATH C TOMOIIBIO (hier-
xpomatorpaduu Ha cuaukarese: 3moeHT (0-15% EtOAc B rekcanax), ¢ HoJIy4eHHEM YKa3aHHOTO B 3ar0JIOBKE

coenuHenus (0,48 r, 1,8 MMout, BBIX0A 57%) B BHAC MPO3PAYHOTO MAca.

[0638] H IMP (300 MT', DMSO-ds) & 9,88 (s, 1H), 7,95 — 7,88 (m, 1H), 7,85 — 7,78 (m, 1H), 7,37 - 7,28
(m, 1H), 4,71 (s, 2H), 0,80 (s, 9H), 0,00 (s, 6H).
Ox
CHO PhsP=CHCHO N
THF
OTBS OTBS

F F

[0639] (E)-3-(3-(((mpem-ByTnnanMeT IICHUIILT) OKCH)MeTILT)-4-droppenmm) akpmnaasgeruy K

pacTBopy mpoAykra u3 npeapiaymei cramuu (0,48 1, 1,788 mvmouns) B THF (1,788 mir) mobasimsamm 2-(Tpude HuI-1>-
(pochamumaen)aneranpaerun (0,544 r, 1,788 MMOIIb) 1 OTYyYCHHYIO CMeCh epemenmBamy mpu 75°C B TeueHHE
HOYH. PeakImoHHyI0 CMeCh aAcopONpOBaIH Ha CHIIHKATEIIC H OUHINAIH C TIOMOINBI0 (prem-xpomarorpadun Ha
cummkarene: 3moeHT (0-20% EtOAcC B rekcaHax), ¢ mOJIyUCHHECM YKA3aHHOTO B 3arojioBke coeaunacHuA (0,2 T,

0,679 mmouts, BEIX0 38%) B BHAC MPO3PATHOTO MACTA.

[0640] 'H AIMP (600 MI'w, DMSO-ds) 6 9,56 (d, J = 7.8 T, 1H), 7,73 — 7,63 (m, 3H), 7,23 — 7,15 (m, 1H),
6,67 (dd, J=15,9, 7.7 T'u, 1H), 4,67 (s, 2H), 0,80 (s, 9H), 0,00 (d, J = 1,4 T'y, 6H).
Ox =N
NH
X NH5;NH,; HOAcC
F F
[0641] 5-3-(((mpem-By TiiaveT IICHUTIUT) OKCH)MeTII)-4-pTop dermn)-4,5-muruapo-1H-tmpaszon

K pacteopy nmpoayxkra u3 npeasiaymiei craguun (0,2 T, 0,7 mmons) B tBuOH (2 mum) qobasmsimm
rugpasuaTaapat (0,20 Mo, 3,4 mvoms) B HOAC (0,012 mu, 0,20 MmoITs). 3aTeM PCAKIMOHHBIA COCY /T



167

repMeTH3HpoBaTy U Harpesay npu 80°C B TeucHHE HOUH. JIeTyune BEIECTBA YAABLIH TPH TOHWKCHHOM
maeneHun. OcTaTok aacopOMpOBaIy Ha CHIIMKATEIh H OUHINAIH C IOMOIIBIO (prem-xpomarorpadum: 3moeHT (0-

40% EA B rexcanax) ¢ moayucaueM (133,2 mr, 0,432 MmoIIb, BEIXOT 64%) B BUIC JKEATOH KUIKOCTH.

[0642] MS (ES*) C16H25FN;0Si gomkso coctasiars: 308, moayueno: 309 [M+H]™.
=N
NH
i) iProNEt / iuokcaH
> o
OTBS O
=N
F i) TsP, Cl 6\
(/
(0]

CN
[0643] 5-((3-(5-3-(((mpem-ByTnamuveT WICHTILT) OKCH)MeTIVT)-4-prop penmn)-4,5-muruapo-1H-
mupa3ot-1-kapooHmn)onmuk/io[1.1.1]neaTan-1-mI)MeTOKCH) NP A3HH-2-KAPOOHUT PILT K pacteopy

mpoAyKTa u3 npeasiay e cramun (214 mio, 0,214 mmons) B tuokcase (800 M) modasmsutu iProNEt (143 Mk,
0,823 mmoums). K peakuuonHOM cMecH m00aBmsuy pacTBop 3-(((5S-uuanonupaszuH-2-

umokcu)MeTun)onuukio| 1.1.1]jmenran-1-kapboruna xnopuaa (330 mxi, 0,165 mmoins) B muokcane/CH,Cl, u T3P
(50% B EtOAc, 98 Mk, 0,17 MMOJIb) H PEAKIHOHHYEO CMECh ICPEMEIIIUBAIH IPH K. T. B TCUCHHE HOYH B atMoc(epe
N,. PeakunoHHy0 cMech paz0aBisim ¢ moMompio EtOAC W mpoMBIBaIA C IOMOIINBEO BOJBI H COJICBOTO PACTBOPA.
Bogusie cion sxcTparuposaiu ¢ momompsio EtOAc (2x). OpraHudeckue cIou 0ObSIHHIH, BHICYIIHBAIH HAM
MgSO4, KOHIECHTPHPOBAIN H OUHINATH C MOMOLIBIO (rem-xpomaTorpadun (0-50% EtAOc B rekcanax) ¢

MOJYYCHHCM YKA3aHHOTO B 3arojioBke coeauHeHHA (33,9 mr, 0,063 MMoutb, BeIx0a 38%) B BHAC JKESITOTO TBEPAOTO

BCINCCTBA.
[0644] MS (ES+) C2sH34FNs5O3Si moymkxHO cocTaBaaTh: 535, moayueHo: 536 [M+H]+.
0 0]
N \‘gj\ %N %N
N ’}l \% BuyNF [31 \%
9] _—
CN THE CN
OTBS
F
[0645] 5-((3-(5-(4-@rop-3-(ruapoxcnmeTut) peHmn)-4,S-muruapo-1 H-nupa3zo.-1-

kapOonmwn)onmuiio[1.1.1]menr an-1-mn)Merokcn)muapasua-2-kapooantpui K pacteopy mpoaykra u3
mpeasiaymei cragun (30 mr, 0,056 mvome) B THF (280 mx) mpu 0°C nodasmama TBAF (1 M 8 THF, 84 Mk,
0,084 MMOIIB), IOJTYUCHHYIO CMECh IEPEMEIINBAIN W 00OCCIICYHBAIH €€ HArPEBAaHHUE 10 K. T. B TeueHHE HOuH. CMech
KOHIICHTPHUPOBATH U OUHINAN ¢ TOMOIIEIO (hrien-xpoMaTtorpadun Ha cumukarene: 3mocHT (0T 0 1o 100% EtOAc B
TCKCAHAX), C MOJYUCHUEM YKA3aHHOTO B 3aroyioBke coeamHeHu (8 mr, 0,02 MmMouts, Berxoa 33%) B BuAC 6¢110T0
TBEPAOTO BEIIECTBA.

[0646] MS (ES) C22H20FNsO; momkno cocTaBmarts: 421, monyueno: 422[M+H]*. *H SIMP (600 MI'n,
DMSO-ds) 6 8.83 (s, 1H), 8,50 (s, 1H), 7,24 — 7,18 (m, 2H), 7,10 — 7,05 (m, 1H), 7,02 — 6,97 (m, 1H), 5,30 (dd, J =
11,8,4,6 Tu, 1H), 5,27 (t,J=5,6 Ty, 1H), 4,51 (d, J=5,6 ', 2H), 4,49 (s, 2H), 3,42 (dd, J= 18,9, 11,8 'z, 1H),
2,62 (dd, J = 18,8, 4,4 T'w, 1H), 2,07 (s, 6H).
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I[MPUMEP 208

HO

(5-3,5-Tudropdennn)-4,5-murnapo-1H-mapa3zo.-1-mn) (3-(ruapoxrcumern)onmukiao[1.1.1]mearan-1-

HJI)METAHOH
[0647] JlaHHOE COCAMHCHNE UACHTUYHO MPOMEKYTOUHOMY COCIUHEHUIO I, OMMCAaHHOMY B CHHTE3¢ IPUMEPOB
3u4.
[NPUMEP 209
o]
H ‘e, o H
N ~T
N LN
= )
CN
F F

5-((3-((1R,38,5R)-3-(3,5-Audropdenmn)-2-azaduuk.io[3.1.0]rexcan-2-kapoonmn)onmukio[1.1.1]menran-1-

WI)METOKCH)THPA3NH-2-KAPOOHUTPILI

ROH @/
Boc o DCC DMAP,

DCM

[06438] 2-(mpem-ByTin)-3-(1,3-THOKCOM30MHAOHH-2-1L1)-2-a3a0nuk10[3.1.0]rekcan-2,3-
JUKAPOOKCIIAT B xpyriaoaoHHyI0 K0M0y momemamy 2-(TpeT-0y TokCukapOoHm)-2-a3adumiio[ 3. 1.0]rekcan-3-
KapOoHOBYHO KHcIOTY (1.8 T, 7,9 MMoIts, 1 3KB.), DMAP (97 Mr, 79 Mxmob, 0,1 3KB.) U 2-THAPOKCHHAZOWHIOTHH-
1,3-mmoH (1,29 1, 7,92 MmMomb, 1 3kB.). Jobasmzm DCM (30 MiT) H CMECh SHCPTHYHO MICPCMCIIIHBATH. 3aTCM
mobasaam DCC (1,80 T, 8,71 mmoms, 1,76 M, 1,1 3kB.) 1 cMech niepemermmsany mpu 20°C B TeucHue 3 1. CMeCh
pasbasmimu ¢ momonipro H,O (100 mun) u sxctparuposamu ¢ momMombio EtOAc (100 v x 2). OObCIHHCHHBIC
OPTAHAYCCKAC CITOW KOHIICHTPHPOBAM B BHC YKSJITOTO MACIIA, KOTOPOS OUHIIAH C TOMOIIBIO KOJOHOYHOH
xpomarorpadun Ha nuokcuae kpemung (PE:EA = 1:1) ¢ monyucHIEM YKAa3aHHOTO B 3aTOJIOBKE cocauHCHHA (2,8 T,
6,8 MMoITB, BEIXO 86%, uricToTa 91%) B BHAC OCIOTO TBSPAOTO BEIICCTBA. B OTACTBHBIX peakmusax 00a JOCTYITHBIX
JHACTCPCOU30MEPA 0OCCTICUHBAITH MOTYUCHHE HCOOXOIUMOTO MMPOAYKTA C MPSATIOIATACMBIM COXPAHCHHCM
XHPaJTbHOCTH.

[0649] MS(ES™) Ci9H20N>O¢ 1omKHO cocTaBiiTh: 372, moayueHo 273 [M+H-Boc]*.
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F

H
NN _o. P Q
Bod J N F B(OH), - H Y .
o NiCl,*6H,0,6arodeHanTponuH, Bod
EtsN. muoxcan, DMF
F
[0650] mpem-ByTni-3-(3,5-muproppenmn)-2-azadmmmkio[3.1.0]rekcan-2-kapooxcmiar K pactsopy 2-

(Tpet-0yTmm)-3-(1,3-THOKCON30MHAOIH-2 -11) -2 -a3a0 uImiuio[ 3. 1.0]rekcan-2, 3-mukapbokcumara (2,8 T,

7,52 mmoms, 1 3kB.) B muokcane (150 mum) gobasmnu (3,5-mupropPeHmn)60poHOBYIO KHCIOTY (3,56 T, 22,6 MMOJIB,
3 3kB.). Cmech nepemenmmsaty mpu 20°C B TeucHne 5 MuH. 3ateM k cMmecH nodasmumu EtN (7,61 1, 75,2 MMomb,
10,5 mur, 10 3kB.) 1 pacTBop nepememusaiu npu 20°C B TeueHue 5 MuH. 3aTeM K CMecH J00aBILIH PacTBOP
NiCl,.6H>0 (357 mr, 1,50 mmouts, 0,2 3kB.) u 6atopenanTpomua (500 mr, 1,50 mMouts, 0,2 3xB.) B DMF (15 M),
MPOOHPKY Cpasy ’Ke MOMEINATH B IPSABAPHTCIBHO HAarpeTyio A0 75°C maciHyto 6aHio Ha 12 1 mpu
nepeMenmBaHu. CMECh KOHIICHTPUPOBAIH B BaKyyMe H pa30asiuu ¢ nomomsio HoO (100 M), 3atem
sKcTparuposanu ¢ noMoipo EtOAc (100 M x 2). O6beAMHEHHBIH OPraHHYCCKUH CITOH KOHICHTPHPOBAIH B BUIIC
JKEIITOTO MacJia, KoTopoe ounmam ¢ nmomosio prep-HPLC (komonka: Waters Xbridge C18 150 x 50 mum x 10 MiwM;
noasikHas (aza: [Boza (0,05% NH4OH 06./06.)-ACN]; B %: 52%-82%, 11 muH), 1 noaBepram JH0(PHIbHON
CYIIKE C MOJY4YCHHECM YKA3aHHOTO B 3arojioBke coeauuHeHms (313 mr, 1,06 Mmoutb, BeIx0 14%) B BUIE KEITOTO
TBEPJOTO BEINECTBA. B OTACIBHBIX PEaKUUIX KOKIBIH JHACTEPEOH30MEP 00ECICUHBAT IOy YCHHE HEOOX0JUMOT0
MPOAYKTA C MPSAIOIATacMOM HHBEPCHEH XHPATbHOCTH 1O 3 atomam yriepoaa. MS(ES™) CisHi1oNO,F,: momkuo
COCTaBJIATh: 295, moayueno 240 [M+H-tBu]*.

[0651] 'H SIMP (400 MI'u, METAHOJI-d4) 6 = 6,92 - 6,72 (m, 3H), 4,70 - 4,50 (m, 1H), 3,52 (t,J =49 I,
1H), 2,51 (dd, J;=13,4 Ty, J> = 8,8 T'y, 1H), 2,15 - 1,98 (m, 1H), 1,72 - 1,63 (m, 1H), 1,48 - 1,08 (m, 9H), 0,90 -
0,82 (m, 1H), 0,60 - 0,51 (m, 1H).

H H
H ' HCI/EtOAC " " E
Boc/ F H
F
F
[0652] 3-3,5-Audrop penmn)-2-azadummkio[3.1.0]rexcan Pacteop Tpet-0yTmn-3-(3,5-mupropdheHm)-2-

azabmmkio|3.1.0]rekcan-2-kapookcumaTa (100 mr, 338,61 mxmois, 1 5x6.) B HCI/EtOAC (4 mur) mepeMermmBaiu
mpu 15°C B TeucHue 1 u. TIpoayKT MEPSHOCHITH HA CICAYIOMYEO cTaauto 6¢3 ouncTku. (1S, 38, 55)-3-(3,5-
mupTopdenmn)-2-azadunukao[3.1.0]rekcan (66 mr, 338,10 MrMoITh, BEIX0A 99,85%) moay4anu B BEAC 6CIOTO
TBEPAOTO BEMIECCTBA. B OTACIBHBIX PEAKIIIX KAKIBIH THACTEPEOn30Mep 0OeCe nBa NIy YeHHE HEOOXOAHMOTO

MPOIYKTA C MPEANOIATACMBIM COXPAHCHHEM XHPATbHOCTH.
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oL Py Y

CN EtsN, HATU
CH,Cl, F F
[0653] 5-((3-((1R,38,5R)-3-(3,5-Andpropdenmn)-2-azadumukiao[3.1.0]rekcan-2-

rap6onmn)onmkI0[1.1.1jnenran-1-mimerokcn)nupasua-2-kapoonntpui K pacrsopy (1R,3S,5R)-3-(3,5-
mudroppenmn)-2-azadurmkio[3.1.0]rekcana (13 mr, 0,067 mmous) B CH,2Cly (333 mxor) modasmsamu 3-(((5-
HHAHOHPA3UH-2-W1)oKcH)METIT)Ouuiio| 1. 1. 1 menran-1-kapoonosyro kucioty (18 mr, 0,073 mmoms), TEA

(18 mx, 0,13 mmoas) u HATU (25 mr, 0,67 MMOJIB) M OTYUCHHYEO CMECh mepeMenusam mpu 25°C B TeucHue 16
y. JleTyune BeIECTBa yAASUIH IPU MOHKCHHOM AaBJicHHH. OCTaTOK OUYHINAIH C MOMOIIBIO XpoMarorpaduu Ha
cumukarene: dmoeHT (0-100% EtOAc B rekcaHax), ¢ OJTyYCHHEM YKA3aHHOTO B 3aTOJIOBKE COCTUHCHHS (8 MT,
0,019 mmoutb, BBIXOA 28%) B BHAE OCKEBOTO TBEPIOTO BEINECTBA. B OTACIBHBIX PeaKIUAX KaXKabIi
JHACTEPEON30MEpP MPEBPAINATIH B KOHEUHOE COCTHHCHNIE H TeCTHpoBatd. OUH H3 CTEPEOH30MEPOB, ONIUCAHHBIH B
JAHHOM JOKYMEHTE, ICMOHCTPHPOBAT HAOMIOJAEMYIO aKTHBHOCTD, H €T0 IpeAIoIaracMas OpHEHTaIHs ObliIa
HHTCPIPETHPOBAHA HA OCHOBAHUH dKcTiepuMeHTOB 2012D SIMP kxoHeuHOTO coeauHeHuUs. TouHas CTpyKTypa He
nmoaTBepxKacHa. Jpyroit quactepeonsomep (KOHPOPMALHS HE ONpeAeIcHa) mpeBbiman 3HadcHune 10000 HM.
[0654] MS (ES*) C23H20F2N4O, momkeo coctaBmats: 422, moayueHo: 421 [M+H]*.

[0655] H AMP (500 MT', DMSO-ds) 6 8,82 (d, J = 1,3 T, 1H), 8,48 (d, J= 1,3 T'y, 1H), 7,09 — 7,01 (m,
1H), 6,93 — 6,85 (m, 2H), 5,03 — 4,99 (m, 1H), 4,49 (s, 2H), 3,68 — 3,61 (m, 1H), 2,31 — 2,22 (m, 1H), 2,11 (s, 6H),
2,02 -1,92 (m, 1H), 1,87 — 1,79 (m, 1H), 1,06 — 0,98 (m, 1H), 0,61 — 0,54 (m, 1H).

Tabmima 5. TTpumepsr 210—345

Home Homep

P npumvepa

npumM ISt
Crpykrypa Haseanue MS®@ npon.”

o CN 1-((3-(5-(3.5-Audropdenmm)-4.,5-
auruapo-1/-nupason-1-
N kapOoHmm)onuukio[1.1.1]neHTan-1-

I/IH)MCTI/IH)-IH-HHPPOJIO[:;,Z' 431/432 |21/22
b |mapuauH-5-KapOOHATPIIT

210
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211

5-((3-(5-(3,5-qudpropdenmn)-4,5-
AuruApo-1//-mupason-1-
kapOoHmm)onuukio|1.1.1]nenran-1-
wnMeTHa)-SH-mupposo[2,3-

b|nupa3uH-2-KapOOHUTPHUIT

432/433

21/22

212

1-((3-(5-(3,5-Audpropdhenmnn)-4,5-
aurunapo-1H-nupazosn-1-
kapOoHmm)ouukio[1.1.1]nenran-1-
wi)MeTHn)-1H-mupposno|[2,3-

bmupunuH-5-KapOOHUTPHIT

431/432

21/22

213

1-((3-(5-(3,5-Auproppenunn)-4,5-
auruapo-1H-mupazon-1-
kapOoHmT)OuuKIo[1.1.1]meHTan-1-
ummetun)-1H-nupazono|3.4-

c|mupuauH-5-KapOOHUTPIIT

432/433

21/22

214

6-Xmop-1-((3-(5-(3,5-
mupropdernn)-4,5-muruapo-1/-
nupaszo-1-
kapOormm)onuukio[1.1.1]neHTan-1-
ummetun)-1H-ungazon-5-

KapOOHUTPHIT

465/466

21/22
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215

(5-(3,5-Audpropdpennm)-4,5-
auruapo-1H-nupazon-1-um)(3-((5-
METOKCH-1/-nupa3omno[4,3-
blmupunma-1-
wrmetwn)ourmkio|1.1.1]nenran-1-

HIT)MCTAHOH

437/438

21/22

216

(5-(3,5-Audroppenunn)-4,5-
nuruapo-1H-mupazosn-1-wm)(3-((6-
MeTmI-1//-umunaso[1,2-b mupasos-
1-wm)metwn)ounukio[1.1. 1]meHTan-

1-mT)MeTaHOH

409/410

21/22

217

3-Iuxnonpormun-1-((3-(5-(3,5-
nupropdennn)-4,5-muruapo-14-
nupazoi-1-
kapOoHmT)OuuKIo[1.1.1]meHTan-1-
ummetun)-1/4-1,2 4-rpuazon-5-

KAapOOHHUTPHIT

422/423

21/22

218

1-((3-(5-(3.5-AudpropdpeHmn)-4,5-
Juruapo-1H-mupazon-1-
kapOoHmm)onmko[1.1.1]neHTan-1-
ummetun)-1H-nupazono[4,3-

b |mapuauH-6-KapOOHHUTPIIT

432/433

21/22

219

2-((3-(5-(3.5-AupropdpecHmn)-4,5-
AuruApo-1/-mupaszon-1-
kapOoHmm)onuukio|1.1.1]neHTan-1-
ummetun)-2H-nupa3zono|3,4-

c|mpuanH-5-KapOOHUTPHIT

432/433

21/22
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220

6-Xmop-2-((3-(5-(3.5-
nudropdpennm)-4,5-muruapo-14-
nupaszou-1-
kap6oHmm)onmmkio|1.1.1]nenran-1-
un)metun)-2H-ungazon-5-

KapOOHUTPHIT

465/466

21/22

221

S-Huxmonponun-1-((3-(5-(3,5-
audropdennm)-4,5-quruapo-1H-
nupaszos-1-
kapOoHmm)ouukiof1.1.1]nenran-1-
wnmetun)-1/-1,2 4-rpuaszon-3-

KapOOHUTPHIT

422/423

21/22

222

2-((3~(5-(3,5-Audpropdpennn)-4,5-
auruapo-1/-nupasosn-1-
kapOoHmn)ounukio[1.1.1]nenran-1-
ummetwn)-2H-mupazono[4,3-

b |mupuauH-6-KapOOHHUTPHIT

432/433

21/22

223

2-(1-((3-(5-(3.5-Audpropdpeumn)-4,5-
auruapo-1H-nupason-1-
kapOoHmm)onuko[1.1.1]meHTan-1-
HI)MCTHN)-5-MeTun-1/-1,2 4-

TPHA301-3-H1)aluCTOHUTPII

410/411

21/22

224

5-((3-(5-(3,5-Tudropdpenun)-4,5-
Auruapo-1/-mupason-1-
kapOoumm)onuukio|1.1.1]nerTan-1-

HI)METOKCH)THKOTHHOHUTPHUIT

408/409

26
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6-((3-(5-(3,5-Judpropdhenun)-4,5-
AuruApo-1//-mupason-1-

o kapOoHmm)onuukio|1.1.1]nenran-1- 102423 |6
HI)METOKCH)-5-
METHTHHKO THHO HUTPHII
(5-(3.,5-Audroppenunn)-4,5-
auruapo-1/-nupaszosn-1-um)(3-
(¢prop(3-

226 METOKCH(CHIT)METIT)OuuKio[1.1. 414/415 126
1]menTan-1-1mI)MeTaHOH
(3-((3-Xumop-5-
¢ropdenmn)propMeTT)OHIHKIO[ 1.
1.1]nenran-1-um)(5-(3,5- Hnmoctp

227 mudropdermn)-4,5-muruapo-17- 436/437 |aTHBHBIH,
MUPa30Ji- 1 -HIT)METAaHOH 42
(5-3.5-Tudproppennn)-4,5-
auruapo-1H-nupason-1-mwm)(3-
(rop(4-

228 MeTokcH(peHIT)MEeTHT)ONHKIo[ 1.1. 414/415 (42
1]nenTran-1-u1)METaHOH
(5-3.5-Tndproppernn)-4,5-
Auruapo-1/-mupazon-1-um)(3-
(prop(6-MeTOKCHTTHPHMUTHH-4 -

229 416/417 (42

mwrmetwn)onmkio| 1.1, 1]nerTan-1-

HIT)MCTAHOH
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230

HO

G-(G-
XnoppeHUT)(THAPOKCH)METHT ) OHIIH
kio[1.1.1]menran-1-um)(5-(3,5-
nudropdpennm)-4,5-quruapo-14-

MUPA30JI- 1 -UT)METAaHOH

416/417

42

231

(5-(3,5-Audroppenunn)-4,5-
auruapo-1/-nupaszon-1-um)(3-
(runpoxcu(4-
METOKCH(CHIT)METHN)OUIHKI0[ 1.1.

1]menTan-1-1mI)MeTaHOH

413/414

42

232

(5-(3,5-Audpropdpenunn)-4,5-
auruapo-1H-mupazon-1-um)(3-
(ruapoxcu(6-MeTOKCUITHPHM U H-
4-um)metun)ounukiio[1.1. 1]nenran-

1-um)MEeTaHOH

414/415

42

233

1-((3-(2-(4-Xmop(peHmm)azeTuauH- 1 -
kapOoHmm)onukio[1.1.1]nenTan-1-
ummetun)-1H-unnazon-5-

KapOOHUTPHIT

416/417

49

234

1-((3-(2-(4-Drop¢peHmm)azeTuanH-1-
kapOoumm)onuukio|1.1.1]neHTan-1-
ummetun)-1H-ungazon-5-

KapOOHUTPHIT

400/401

49
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235

J?/CN
_N
N
=N N=
N
0

1-((3-(5-(5-MeTunnupa3us-2-ui)-
4.5-guruapo-1//-nupaszon-1-
kapOoHmm)onuukio|1.1.1]nenran-1-
un)metun)-1/4-nupazonol4,3-

bnupuauH-5-KapOOHUTPHIT

412/413

49

236

CN

1-((3-(5-(2,5-Auprop-4-
MeTmwipeHmwn)-4,5-quruapo-1/7-
mupaso-1-
kapOoHmn)ounukio[1.1.1]nenran-1-
un)Metun)-1H-ungazon-5-

KapOOHHUTPHIT

445/446

49
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=N 1H-nmupason-1-
314 \ YV xapGorum)OuuKio[1.1.1]nenran-1- |386/387 |198
CN HIT)METOKCH)HUKOTHHOHHUTPHIT
0] 6-((3-(5-(5-D1op-6-METHIMTUPHUIUH-
=N 2-un)-4,5-nuruapo-1H-mpason-1-
\ Y kapOoHm)onuko[1.1.1]meHTan-1-
315 CN HIJT)METOKCH)HUKOTHHOHUTPHIT 405/406 (198
0] 5-((3-(5-(Ummzaso[1,5-a|mupuaus-
=N XsN 3-mm)-4,5-muruapo- 1 H-mmpason-1-
316 N l}l\% kapOoHmm)onuukio[1.1.1]neHTan-1- 413/414 |108

WI)MECTOKCH)THPA3HH-2 -

KapOOHUTPHIT
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317

5-((3-(5-(Ummpaso|1,2-a|mupuaus-
2-un)-4,5-nuruapo-1/-mupason-1-
kapOoHmm)onuukio|1.1.1]nenran-1-
HI)METOKCH)THPA3HH-2 -

KapOOHHTPHII

413/414

198

318

=
N\

5-((3-(5-(2-Xnopdennn)-4,5-
auruapo-1H-nupazon-1-
kap6orum)6unukIo[1.1.1]nenran-1-
HI)METOKCH)ITHPA3HH-2 -

KapOOHHUTPHIT

407/408

198

319

5-Xnop-6-((3-(5-(3,5-
nupropdhenmn)-4,5-auruapo-1/-
nupaso-1-
kapOoHmn)ounukio[1.1.1]nenran-1-

HI)METOKCH)HUKOTHHOHHTPHUL

442/443

199

320

6-((3-(5-(3,5-Audropdpenun)-4,5-
auruapo-1H-nupason-1-
kapOoHmT)onuko[1.1.1]neHTan-1-

HI)METOKCH)HUKOTHHOHHUTPHIT

408/409

199

321

(5-3.5-Turopdhernm)-4,5-
muruapo-1/-mapaszon-1-um(3-
(((3.5-muproprupu THH-2-
HT)okcH)MeTHT)6HIK0[ 1. 1.1 ment

aH-1-uwr)MeTaHOH

419/420

199

322

B-(((5-XnopnupuMuIUH-2 -
HIT)OKCH)METH)OHIHKI0[ 1.1.1]meHT
an-1-um)(5-(3,5-maproppermm)-4,5-

auruapo-1H-nupazon-1-ua)MeTaHOH

418/419

199
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6-((3-(5-(3,5-Judpropdhenun)-4,5-
AuruApo-1//-mupason-1-
kapOoHmm)onuukio|1.1.1]nenran-1-
HI)METOKCH)THPHAA3HH-3-

KapOOHHTPHII

409/410

199

324

2-((3-(5-(3,5-Mudproppennm)-4,5-
Auruapo-1/-nupasosn-1-
kapOoHmm)ounukiof1.1.1]nenran-1-
HI)METOKCH)TUPHUMHUIHH-5-

KapOOHHUTPHIT

409/410

199

325

(5-(3,5-Audropdpenun)-4,5-
puruapo-1H-mupazon-1-wm)(3-(((5-
(roprupuMuIUH-2-
wr)okcu)MeTHN)OouuuKIo[1.1.1]ment

aH-1-HT)METaHOH

402/403

199

326

5-((3-(5-(3,5-Audpropdenmnm)-4,5-
auruapo-1H-nupason-1-
kapOoHmT)Oumukio[1.1.1]neHTan-1-
HI)METOKCH)THPA3HH-2 -

KapOOHUTPHIT

409/410

199

327

(5-3.5-Tndpropdernn)-4,5-
auruapo-1H-nupaszon-1-um)(3-(((4-
METOKCUITUPUMHIUH-2-
HI)OKCH)METH)OHIHKIO[ 1.1.1]meHT

aH-1-uw1)MeTaHOH

414/415

199

328

(5-(3,5-udropdenun)-4,5-
auruapo-1/A-mapason-1-wm)(3-
(((2,5-mu¢proprHpHIHHE-3-
WIOKCH)METI)OHIuUKIO[1.1.1]neHT

aH-1-ur)MeTaHOH

419/420

199
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329

o)

o
/
N
4

(5-(3,5-Audpropdpennm)-4,5-
auruapo-1H-nupaszon-1-um)(3-(((5-
METOKCHITUPUAA3HH-3-
wr)okcu)MeTHT)OnuuKio[ 1.1, 1JmeHT

aH-1-u1)METaHOH

414/415

199

330

Cl

Br

(3-((4-bpom-2-
xyop(peHokcu)meTum)onnukiao[1.1.1
|menran-1-um)(5-(3.5-
nudproppenun)-4,5-muruapo-1/-

MUPa30JI-1-uI)MeTaHOH

494/495,
497

202

331

Br

(3-((4-bpom-2-
¢roppeHokcH)MeTHm)ONuUKI0[1.1.1
|nenran-1-um)(5-(3.5-
nupropdpennn)-4,5-auruapo-1H-

MHPa30.71-1-mI)MeTaHOH

478/479

202

332

Cl

(3-((2-Xnop-3-
¢ropdperokcH)MeTH)OnImKIo[1.1.1
|nenran-1-um)(5-(3,5-
nudproppernn)-4,5-quruapo-1H4-

MUPa30JI- 1 -uIT)METAaHOH

434/435

202

333

CN

4-((3~(5-(3,5-Mudpropdpenun)-4,5-
JuruApo-1/-mupazon-1-
kapOoHmm)onuukio[1.1.1]neHTan-1-

HT)MCTOKCH)-3 -(DTOPOCH3OHUTPHIT

425/426

202

334

Cl

(3-((2-Xmop-4-
¢ropdperokcm)meTwm)OutmKo[1.1.1
|nenran-1-um(5-(3,5-
muproppernn)-4,5-muruapo-1/-

UPA30Ji-1-uI)METaHOH

434/435

202
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G-((2,4-
Judropperoxcn)meTmm)onnukiof 1.
1.1]nenran-1-um)(5-(3,5-
nudropdpennm)-4,5-quruapo-14-

MUPA30JI- 1 -UT)METAaHOH

418/419

202

336

G-(2-
Xnoppenokcu)meTmm)onuukiao[1.1.
1]nenTan-1-um(5-(3.5-
audropdennm)-4,5-quruapo-1H-

MUPa30JI-1-uI)MeTaHOH

416/417

202

337

(5-(3,5-Audropdpenun)-4,5-
puruapo-1H-mupazon-1-wm)(3-((o-
TOTUIOKCH)METIIT)OuIuKIo[1.1.1]me

HTaH-1-HJI)MCTAHOH

396/397

202

338

3-((2,5-
Jupropderokcu)mernm)onmrio| 1.
1.1]nenran-1-um)(5-(3,5-
nudproppernn)-4,5-quruapo-1H4-

MUPa30JI- 1 -uIT)METAaHOH

418/419

202

339

6-((3-(5-(4-Luknonponuni-3,5-
mupropdernn)-4,5-muruapo-14-
nupaszo-1-
kapOoumm)onuukio[1.1.1]neHTan-1-

HI)METOKCH)HHKOTHHOHHUTPHI

448/449

203
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340

1-((3-(5-(4-L{uxnonponuni-3,5-
nudropdpennm)-4,5-muruapo-14-
nupaszou-1-
kap6oHmm)onmmkio|1.1.1]nenran-1-
un)metun)-1--uaaazon-3-

KapOOHHTPHII

471/472

203

341

Cl

(3-((2-Xmop-4-(1-meTun-1H-
nupaszosi-4-
uin)(peHokcH)MeTHI)Onmukio[ 1.1.1]
neHTaH-1-wm)(5-(3,5-
nupropdpennn)-4,5-guruapo-1H-

MUpa30JI-1-uI)MeTaHOH

496/497

204

342

6-((3-(5-(3,5-Auprop-4-
(ruapoxcumeTHIT) (peHIT)-4,5-
Juruapo-1H-mupazon-1-
kapOoHmT)OnukIo[1.1.1]meHTan-1-

HI)METOKCH)HUKOTHHOHHTPHUL

438/439

207

343

zZ =
O™\
Z

5-((3-(5-(2-@r1op-3-
(ruapoxcumeTHT) (peHI)-4,5-
Juruapo-1/-mupason-1-
kapOoHmm)Onuuko[1.1.1]neHTan-1-
HWT)MECTOKCH)THPA3HH-2 -

KapOOHUTPHIT

CHyFN
503

421,16/42
2

207

344

(5-3.5-Tndproppernn)-4,5-
auruapo-1H-nupaszon-1-um)(3-(((5-
(1-meTtun-1H-nupaszon-4-
WJI)IHPA3HH-2-
HI)OKCH)METH)OHIUKI0[ 1.1.1]meHT

aH-1-uwr)MeTaHOH

CyHnF»
N6O,
464,18

204
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o) (5-(2,5-Audprop-4-meTun(peHm)- CasHaF2
=N 4,5-muruapo-1H-mupazon-1-um(3-  [NeO»
l}l Y (((5-(1-merun-1H-nupazon-4- 478,19
345 HWI)IHPA3HH-2- 204
ﬁ _ 'N wi)okcu)MeTHT)OnuuKIo[ 1.1, 1JmeHT
/ aH-1-mI)MeTaHOH

(a) 3HaueHme MS yKka3aHO KaK TOYHOC 3HAYCHUE MACCHI/H3MEPSHHOE 3HAUCHHE MS™

(b) cunTe3 moxoOCH Mpoueaype, MPUMEHACMOHN I MPUBEACHHOTO MPHMEPa

Tabmuua 6. Beibpannsie 'H AMP nanubie.

Homep
npum. 'H AMP (600 MI'u, DMSO-ds)

226 $7.33 (t,J=7.9Tn, 1H), 7,18 (d, J= 1,9 ', 1H), 7,15-7,08 (m, 1H), 6,96-6,90 (m, 1H), 6,83
d, J=76 T, 1H), 6,81-6,77 (m, 3H), 5,61-5,51 (m, 1H), 5,31 (dd, J= 11,9, 4,9 T, 1H), 3,76
(s, 3H), 3,42-3.35 (m, 1H), 2,75-2.64 (m, 1H), 2,05-1,89 (m, 6H).

227 §7.48-7.43 (m, 1H), 7,21-7,15 (m, 2H), 7.11 (t, J= 9.2 T, 2H), 6,81-6,76 (m, 2H), 5,74-5,63
(m, 1H), 5,31 (dd, J= 11,9, 4,9 T, 1H), 3,44-3,38 (m, 1H), 2,72-2.65 (m, 1H), 2,01-1,92 (m,
6H).

228 §7,16-7.10 (m, 4H), 6,92-6.85 (m, 2H), 6,76 (dt, J = 8.4, 2,0 T, 2H), 5,32-5,27 (m, 1H), 4,52

(s, 1H), 3,74 (s, 3H), 2,70-2,61 (m, 1H), 1,92-1,81 (m, 4H), 1,81-1,73 (m, 3H).

233 58,40 (d, J = 16,5 ', 1H), 8,29-8.17 (m, 1H), 7.88 (d, J =8,7 ', 1H), 7.76-7,69 (m, 1H),
7.40-7,32 (m, 2H), 7,29-7,22 (m, 2H), 5.41-5.15 (m, 1H), 4,64-4,42 (m, 2H), 4,18 (, T=7.8
Ty, 1H), 3,95-3.83 (m, 1H), 2,69 (s, 1H), 1,85 (s, 5H), 1.47-1,34 (m, 2H).

234 5 8,44-8,37 (m, 1H), 8,29-8,18 (m, 1H), 7,91-7,69 (m, 2H), 7,33-7,25 (m, 2H), 7,17-7,08 (m,
2H), 5,40-5,15 (m, 1H), 4,63—4.,41 (m, 2H), 4,22-4.13 (m, 1H), 3,95-3,83 (m, 1H), 2,69-2,58
(m, 1H), 2,01-1,90 (m, 1H), 1,85 (s, 4H), 1,47-1.43 (m, 1H), 1,38-1,33 (m, 1H).

235 08,55 (s, 1H), 8,47-8.,41 (m, 2H), 8,37 (s, 1H), 7,98 (d,J =87 ', 1H), 7,15 (d, J=2,0 ', 1H),
5,37-5,31 (m, 1H), 4,68 (s, 2H), 3,35-3,28 (m, 1H), 2,88-2.81 (m, 1H), 2,44 (s, 3H), 1,87 (s,
6H).

[0656] Creayronmie COCAMHCHUS B IICJIOM MOKHO TOJYHATh C MPHUMCHCHHEM CTIOCOO0B, OMMUCAHHBIX BHIIIC.

OskunmaeTtcs, YTo MPH JAIHEHIIIEM MTOJyYCHHH TAHHBIC COCIUHCHHS Oy Iy T 0071a7aTh AaKTHBHOCTHIO, TOJ00HOM

AKTHUBHOCTH COCI[I/IHCHI/Iﬁ, KOTOPBIC MOJIy4YalId B MPUMEPAX, PACKPBITEIX B JAHHOM JOKYMCHTC.
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(5-(3.5-Audproppenmn)-4,5-muruapo-1/1-

Cy0Hi18F2N4Os

um)(5-(3,5-mudropdenmn)-4,5-auruapo-

o]

2& N nupazo-1-wm)(3-((mupa3zus-2- 384,14

l}l \/ wiokcu)MeTmn)ouukio[1.1.1|nerTan-1-
HI)MCTAaHOH
(3-(([1,2,4])Tpuazono[1,5-a|nupa3us-6- C21Hi1sF2N6O;
wiokcu)MeTin)Ourukio[ 1. 1.1 Jnenran-1- | 424,15

HT)MCTOKCH)THPA3HH-2-KapOO HUTPHIT

NI\\/‘N 1H-nupazosni-1-ui)MeTaHOH
o) (5-(3,5-Audropdpennm)-4,5-guruapo-1H- | CrpoHisFaN4O;
2-\-N mupa3o-1-wm)(3-((mupa3uu-2- 384,14
[}j \/ wiokcu)MeTimn)ounukio[1.1.1]nenran-1-
HI)MCTAHOH
0] (5-(3,5-Audropdpernnm)-4,5-quruapo-1H- | CnHigFaNsO,
J ’QI nupazo-1-um)(3-((umugazol1,2- 423,15
N \2 a|nupaszus-6-
Q\/‘N wIokcH)MCTHT)OuuKIo[1.1.1]meHTan-1-
HIT)MCTAHOH
@) 5-((3-(5-(3-@rop-5- C2H20FNsO;
=N (ruapoxcumeTtnn)peHmn)-4, 5-auruapo- 421,16
l}l Y/ 1H-nupason-1-
CN kapOoHmm)Onmmko[1.1.1]meHTan-1-
HT)MCTOKCH)THPA3HH-2 -KapOO HUTPHIT
0 5-((3-(5-(3,5-Audprop-4- CyHi19F2NsO3
=N (ruapoxcumeTnn)peHmm)-4, 5-auruapo- 439,15
lll Y/ 1H-nupason-1-
CN kapOoHmm)Onmmko[1.1.1]merTan-1-
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O 6-((3 -(5-(3,5-I[I/I(I)T0p-4- C24H22F2N403
=N (MeToxcumMern)peHn)-4,5-Turuapo- 45217
\ Y/ 1H-nupason-1-
CN kapOoHmm)oummkio[1.1.1]merTan-1-
HI)METOKCH)HHKOTHHOHHUTPHIT
0 6-((3-(5-(4-(AmurOMETHIT)-3,5- C23H21FaNsO;
=N mudropdenmn)-4,5-nurunpo-1H- 437,17
\ V4 nmupasoun-1-
CN kapOoHum)Ooummko[1.1.1jmenran-1-
HI)METOKCH)HUKOTHHOHUTPHUIT
(@) (3-(((5-(1H-ITupa3zon-4-uwm)nupa3uH-2- CH2:FaN6O2
=N ur)okcH)MeTH)ouukio[1.1.1]menran- 464,18
,}j VY 1-um)(5-(2,5-mudprop-4-MeTHadeHun)-
4,5-muruapo-1H-mupa3on-1-wi)MeTaHoH
a
N—N
H
o) (5-2,5-qudprop-4-metundenun)-4,5- Ca5sH24F2N6O;
=N nuruapo-1H-mupaszon-1-um)(3-(((5-(1- 478,19
Ill VY Metun-1H-umunazon-4-um)nupa3un-2-
HI)OKCH)METH)OuIEKIo[1.1.1]meHTan-
7/ "N
/H 1-ua)METaHOH
N
/
e (B-(((5-(1H-Umuga3zon-4-umnupazuH-2- C2H2:FaN6O2
=N mwi)okcu)MeTun)onmko[1.1.1]neHran- 464,18
I}l VY 1-um)(5-(2,5-mudrop-4-MeTHneHIT)-
4,5-nuruapo-1H-nupazon-1-un)MeTaHoH
7 ,N
-
H
(@) (3 -(((5-(1H-HI/Ip.':130II-1-I/[JI)1'[IrIpaSI/IH-2- C2H2:F2N6O2
=N mwn)okcu)MeTun)onmkio[ 1. 1. 1]meHran- 464,18
I}l Y 1-um)(5-(2,5-mudrop-4-mMeTuneHuN)-

4,5-nuruapo-1H-nupazon-1-un)MeTaHoH
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(B-(((5-(1H-Umuga3zon-1-umnupazus-2- C2H2:F2N6O2
mwn)okcu)MeTun)onmko[ 1. 1. 1]meHran- 464,18
1-um)(5-(2,5-madprop-4-meTuneHu)-
4,5-guruapo-1H-mupa3on-1-wi)MeTanoH
(5-(3,5-Audroppennm)-4,5-muruapo-1H- | CrHroFaN4O;
nupaszou-1-um)(3-(((1-metun-1H- 436,17
HHJA30J1-5-

HI)oKCH)MeTHN)Ouukio[1.1.1]meHTan-

1-um)meraHoH

(5-(3,5-Audroppennm)-4,5-nuruapo-1H- | CrHaoFaN4O;
mupa3o-1-mwrn)(3-(((1-metun-1H- 436,17
ocH30[d]umumaszo-5-
uI)okcH)MeTHN)Oouukio[1.1.1]menTan-

1-um)MeTaHOH

(5-(3,5-Audropdpennm)-4,5-guruapo-1H- | CrpoHroFaN4O
mupazon-1-mwn)(3-(((1-metun-1H- 386,16
nmHpas3on-4-

HIT)OKCH)MCTUI)OHIuKI0[1.1.1]neHTan-

1-um)MeTaHOH

3-((3-(5-(3.5-AudpropdpecHmn)-4,5- CyoHi16F2N4O3
quruapo-1H-mapaszon-1- 398,12
kapOoHmm)Onmuko[1.1.1]meHTan-1-
HT)MCTOKCH)H30KCA30I-5-KapOOHUTPHIT
(5-(3.5-dudproppernm)-4,5-muruapo-1H- | CioHi7F2N30;5
nupazoi-1-um)(3-((u3okcazon-4- 373,12
mwiokcu)MeTHm)Onukio[1.1.1|meHTan-1-

HIT)MCTAHOH

(5-(3,5-Audropdpennm-4,5-muruapo-1H- | CioH1sFaN4O,S
nupazo-1-um)(3-(((5-metun-1,3,4- 404,11

THAIHA30JI-2-
mwn)okcu)MeTun)onmko[ 1. 1. 1]meHran-

1-um)meraHoH
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0] (5-(3,5-Audropdernm)-4,5-muruapo-1H- | CrpoHaoFaN4O,
%\N/ nupazo-1-um)(3-(((1-metun-1H- 386,16
NA HMHIA30J1-5-

HI)oKCH)MeTH)Oumukio[1.1.1]meHTan-

1-um)meranoH

0] 3-((3-(5-(3,5-Audpropdermn)-4,5- C21H19F2N50;
<N auruapo-1H-nupaszon-1- 411,15
\ I\'l\ kapOoHmm)Oummko[1.1.1]menTan-1-
NC HI)METOKCH)-1-meTun-1H-nupaszon-5-
KapOOHUTPHIT
[0657] AXTUBHOCTH CO¢IUHCHUH B mpuMepax 1-343 B kauectse uaruburopos RIPK 1 mpommmrocTpuposasa B

CICOYIOIHUX aHATIU3aX.

AHaTH3bI OHOJOTHYCCKOH AKTHBHOCTH

[0658] Br110 MOKa3aHO, UYTO COCAMHCHUS, OTIMCAHHbBIC B JAHHOM AOKyMeHTe, CBa3bIBaroT RIPK 1 in vitro n

HHrHOUPYIOT (hOCHOPHUIHPOBAHAE HIDKEICKAMCH MOICKY IPHOH MULICHH B KJICTOYHOM QHAJHU3E.

Kunasnwiii ananuz ADP-Glo

[0659] Jns mamepenus akrusHocTH RIPK 1 mpumensiin kuHasHbii anamn3 ADP-Glo (Promega, katamoskHbIi
HOMep V7002) ms uzmepenus crencHu npespameHust AT® s AJI®. JlaHHbIH ()epMECHTATHBHBINH AHATH3 TIPOBOIHITH
B 384 ayHounowm Oemom mianmieTe Optiplate (Perkin Elmer, katanosxusiit Homep 6007299) ¢ Oypepom It aHATIH3A,
cocrosmyM w3 50 MM HEPES, pH 7.5 (Gibco, katamosxusrid Homep 15630-080), 50 MM NaCl (Teknova,
KaTtanosxHbIA HomMep S0252), 30 MM MgCl, (Ambion, xaTamosxusrii Homep AM9530G), 1 MM DTT (Santa Cruz
Biotechnology, xatamoxHsrii HoMep sc-29089), 0,05% BSA (Sigma, xatanoxasrii Homep A3059-50G) u 0,02%
CHAPS (Sigma, xaranosxusiii HoMep C5070-5G). FicxoxHble pacTBOPHI HCIIBITYEMbBIX COCTUHCHUH TOTOBHIIH B
100% DMSO (Sigma, katanoxusrir Homep D2650) u cepuitno pa3basaanu 1:3 ¢ mpumererneM 100% DMSO.
CocIMHCHAA TOTOTHATSITFHO paz0asumn 1:40 B Oy(epe Amd aHANH3A U IICPCHOCHIIH B TUIAHIICT 711 AHAIA3A TI0

2 mx/nyHKa. B Oy(epe n ananmza pa3dasmumm 4 MKI/TyHKaA (KOHEYHAS KOHIEHTpanus 5 HM) 6enka RIPK1
(SignalChem, xaramoxusrii Homep R07-11G-05) u qo6assim B IIAHIICT I aHAIM3A ¢ mocaeayromei 10
MUHYTHOH NpeaIBapuTeIbHOM WHKyOarme npu k. T. B Oy(depe st anammsa pazoasmumm 4 Mxi/nyaka ATP
(Promega, xatanoxxusnii HoMep V7002) (koHeUHAA KOHICHTpawa 50 MKM), 3aTeM J00ABILLIH B TIAHIICT I
aHAITA3a ¢ MOCICIYFOIMUM MMPOBCACHACM peakiuy B TeucHuE 6 4. Koneunsie korneHTpanun RIPK1 u ATP
OTHOCATCA K 06beMy 10 M1, JTIOMHHECTIE HITHIO H3MEPSTH C TIPHMEHEHHEM TUIaHmeT-puaepa BioTek Synergy ™
NEO. 3nauenus [Csp paccUnThIBAIHN C MPEMEHEHHEM ITO00PA YETHIPEXNAPAMETPHICCKOM JIOTHCTHYECCKOH KPHBOi C
HCTIONB30BAaHHEM ITporpaMMHOTO oOccneueHns Genedata Screener. Pe3ybTaThl peCcTaBIcHBI HIDKE B Ta0IHIE 2,

TAC YKA3aHO CPCAHCC 3HAUCHUEC 10 HCCKOJIBKUM IHUKJIAM.

Tabmuna 7. AktusHOCTE RIPK 1
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Homep RIPK1,

npum. cpeaHee
3HAYCHNE
IC50 (M)
depmenTa

1 40

2 21190

3 51

4 19

5 17

6 23

7 21

8 28

9 16

10 2912

11 20

12 243

13 1510

14 12

15 22

16 12857

17 570

18 70

19 363

20 1114

21 70

22 11

23 30

24 38845

25 (a)

26 59

27 14

28 32

Homep RIPK1,

npHuM. cpeaHee
3HAYCHUE
IC50 (1M)
(depmenta

29 213

30 124

31 55

32 196

33 466

34 1073

35 4630

36 19254

37 (@

38 (@

39 (@)

40 4451

41 31

42 31

43 1702

44 38

45 8593

46 157

47 93

48 186

49 22

50 16

51 22

52 24

53 24

54 409

55 896

56 19

Homep RIPK1,

TIPHM. cpeaHee
3HAYCHHE
ICS50 (uM)
depmenta

57 32

58 34

59 43

60 44

61 45

62 46

63 104

64 10

65 11

66 16

67 19

68 20

69 22

70 34

71 39

72 78

73 111

74 124

75 323

76 5387

77 7114

78 12951

79 425

80 24732

81 11

82 11

83 16

84 22
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Homep RIPK1,

npum. cpeaHee
3HAYCHNE
IC50 (M)
depmenTa

85 18

86 19

87 21

88 24

89 25

90 (a)

91 (@)

92 56

93 79

94 109

95 151

96 162

97 219

98 240

99 280

100 284

101 486

102 1996

103 2661

104 3046

105 @

106 371

107 183

108 206

109 42

110 134

111 43

112 73

Homep RIPK1,

npHuM. cpeaHee
3HAYCHUE
IC50 (1M)
(depmenta

113 4232

114 >16667, 8899

115 (@)

116 (@)

117 (@

118 (@

119 (@

120 (@)

121 (@

122 998

123 501

124 156

125 2798

126 49

127 158

128 17

129 515

130 238

131 375

132 139

133 20

134 24

135 18

136 20

137 379

138 113

139 95

140 49

Homep RIPK1,

TIPHM. cpeaHee
3HAYCHHE
ICS50 (uM)
¢epmenrta

141 34

142 79

143 122

144 145

145 169

146 324

147 30

148 80

149 3933

150 5455

151 242

152 98

153 204

154 4860

155 814

156 38

157 42

158 24

159 1123

160 82

161 50

162 46

163 114

164 57

165 27

166 308

167 306

168 865
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Homep RIPK1, Homep RIPK1, Homep RIPK1,

TpuM. cpeaHee NpHM. cpeaHee NIPHM. cpeaHee
3HAUeHHe 3HAYCHNE 3HAYCHHE
IC50 (uM) IC50 (1M) IC50 (1M)
depmenrta depmenrta ¢epmenrta

169 343 192 80 255 49

170 4672 193 292 258 1013

171 670 194 32 260 528

172 4347 199 8,3 261 4522

173 9.1 202 32 320 19

174 48 208 2268 321 18

175 16 210 9.4 325 21

176 19 212 11 326 37

177 54 213 33 327 75

178 103 218 25 328 116

179 9,6 219 47 330 11

180 392 222 220 331 13

184 136 226 35 332 19

185 32 228 433 333 16

186 113 230 93 334 18

187 447 233 223 335 18

188 454 234 211 336 31

189 27 248 23 337 24

190 30 252 43 338 26

191 74 253 51

(a) >50000
Ananus knemounozco Hexponmosa U937 uenosexa
[0660] JIHUIO MOHOIIUTAPHBIX KICTOK yemoBeka U937 (CRL-1593.2) mpuobperami B AMCPHKAHCKOM

koymreknuH THHOBBIX KyJIbTyp (ATCC). KnieTku corfnacHo cTaHIapTHOW METOIUKE NOAACp KuBaH B cpene RPMI-
1640 (Gibco, karamosxusrit Homep 11875-093) ¢ nobapneruem 10% WHAKTHBHPOBAHHON HATPECBAHUEM (DCTATHHON
Obmbeit cerBopoTkE (Gibco, katanoxkueni HoMep 16140-071), 100 exquaumymn nearmmmTnaa 1 100 MKT/™Ma
crpenrromuimHa (Gibeo, karanosxabr HoMep 15140-122) B mHKyOaTOpE ¢ KOHTpOieM BiakaocTH (37°C, 5% CO»).
Jna aranmm3a KICTKH NOBTOPHO CycneHaupoBad B cpeac RPMI-1640, He comeprkameii (JCHOIOBOTO KPAaCHOTO
(Gibco, xaranosxHsrii Homep 11835-030), Ho ¢ mobaenernem 10% (eranpHO# Obrabei CHIBOPOTKH (Sigma,

KaTanoxHsi HOMEp F2442), 100 equany/mn nernmmuinaa 1 100 Mir/vu crpenromuimHa. KneTkn cTumMyaupoBsamu
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¢ momotero 25 Hr/ma TNF-ams(a uemoseka (Cell Sciences, katamosxasiii Homep CSI15659B) u 25 MmxM z-VAD-
FMK (R&D Systems, karanosxxasiii Homep FMKO001) ¢ mociexyrommm mocesoM 5000 KICTOK Ha IYHKY B 00BEME
40 vt Ha 6epnid mnaHmeT CulturPlate-384 (Perkin Elmer, xaranosxasrii Homep 6007680). UcxoaHBIC pacTBOPHI
HCTBITYEMBIX coeauHeHAH rotosumu B 100% DMSO (Sigma, karamosxHsrit Homep D2650) u cepuiiHO pa30aBiain
1:3 ¢ mpumererneM 100% DMSO. CoeauHeHIS JOTIOHATEIHHO pazdasisumn 1:40 B cpeae [un aHaIH3a |
MepeHOCHIH B IUTaHmeT no 10 mxur/nyska. [Tocie moGasneHus coeIMHCHUS IUIAHIIET HHKYOHpoBanu ipu 37°C u
5% CO; B Teuenue 22 4. Uepes 22 4 oneHHBAIH >Ku3HECTIOCOOHOCTS myTeM Aodasienusa 20 Mk Cell Titer-Glo 2.0
(Promega, xaranoxusiii Homep (G9243). [TnaHmeT ¢ TKAaHEBOH Ky IbTYPOH BCTPAXUBAIHN HA OPOUTATIBHOM IICHKepe
nipu 300 06/MuH B TeUCHUE 15 MUHYT IIPH K. T. B TEMHOTE. JIFOMHHECHCHIUIO H3MEPSUITH C IPUMEHCHHUEM TUIAHIICT-
puznepa PerkinElmer Envision™, 3uauenus 1Cso pacCUATHIBAIH ¢ IPUMEHEHHEM TIOAG0PA
YETHIPEXNAPAMETPHICCKON JIOTHCTHYECKOH KPHBOI C HCTIOJIb30BaHHEM NTPOTpaMMHOTo obecneucHus Genedata

Screener. Pe3yibraTsl mpeacTaBICHbI HIKE B TaOHIIE 3, IC YKA3aHO CPEIHEE 3HAUCHHE IO HECKOJIBKUM IHKIAM.

Tabmuma 8. AkrusHOCTS hU937

Homep hU937, Howmep hU937, Howmep hU937,

NpuM. cpeaHee npHM. cpeqHee IpHM. cpeanee
3HAYCHHE 3HAYEHIE 3HAYeHNe
ICs0 (HM) ICso (HEM) ICso (HM)

3 112 29 647 60 178

4 9 30 708 61 211

5 20 31 462 62 133

6 20 41 272 63 238

7 18 42 51 64 7

8 51 43 4208 65 44

9 62 47 1112 67 54

11 18 48 1295 68 34

12 887 49 67 69 44

14 24 50 36 70 26

16 >10000 51 40 71 134

18 284 52 16 72 98

21 114 54 2641 73 527

22 5 55 8926 74 514

23 158 56 63 81 12

26 472 57 110 82 31

27 167 58 160 83 67

28 193 59 226 84 3
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Homep hU937,
npuM. cpeaHee
3HAYCHHE
ICso (HM)

85 24

87 33

88 94

89 137

92 518

93 398

94 994
101 1343
106 1467
109 470
110 734
111 249
112 285
124 751
126 440
127 1256
128 48

129 3858
130 1240
131 1925
132 826
133 10

134 46

135 53

136 58

137 2687
138 417
139 493
140 53

141 58

Homep hU937,
npuM. cpeaHee
3HAYCHHE
ICso (HM)
142 750
143 495
144 1184
145 701
146 1916
147 142
148 912
151 1189
152 363
153 553
155 5294
156 159
157 170
158 62
159 3611
160 404
161 157
162 210
163 730
164 214
165 193
166 1971
167 1878
168 6188
169 3313
170 9890
171 3699
172 >10000
173 53
174 63

Homep hU937,

TpHM. cpeaHee
3HAUCHNE
ICso (HM)

175 47

176 87

177 536

178 228

184 1243

185 77

186 682

192 197

193 1392

194 155

195 1,5

196 631

197 0,77

198 7.4

199 9,3

200 8558

201 7,1

202 18

203 5,5

204 22

205 436

206 109

207 633

208 4300

209 362

210 10

211 16

212 19

213 63

214 71
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Homep hU937,
npuM. cpeaHee
3HAYCHHE
ICso (HM)

215 80

216 92

217 99

218 113
219 292
220 312.
221 992
222 1100
223 9745
224 51

225 92

226 51

227 133
228 2405
229 5058
230 407
231 3040
232 8108
233 1194
234 1969
235 339
236 3.8
237 7.8
238 8.4
239 10

240 13

241 18

242 20

243 31

244 37

Homep hU937,
npuM. cpeaHee
3HAYCHHE
ICso (HM)
245 43
246 73
247 81
248 186
249 299
250 267
251 397
252 436
253 479
254 503
255 550
256 895
257 2075
258 3825
259 5452
260 5605
261 9471
262 4672
263 9497
264 12
265 83
266 1800
267 3.8
268 3,9
269 54
270 16
271 20
272 24
273 30
274 61

Homep hU937,
TpHM. cpeaHee
3HAUCHNE
ICso (HM)
275 73
276 76
277 81
278 97
279 104
280 106
281 148
282 153
283 160
284 161
285 164
286 218
287 257
288 276
289 281
290 445
291 620
292 956
293 1497
294 5613
295 5681
296 5854
297 6059
298 6700
299 7012
300 7419
301 7739
302 9872
303 500
304 6,0

>
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Homep hUu937, Howmep hU937, Homep hU937,

npuM. cpeaHee NpuM. cpeaHee NpuM. cpeaHee
3HAYCHHE 3HAYCHHE 3HAUCHNE
ICso (HM) ICso (HM) ICso (HM)

305 6,5 319 21 333 36

300 6,6 320 30 334 45

307 8,7 321 45 335 46

308 11 322 60 336 55

309 13 323 153 337 140

310 22 324 166 338 165

311 40 325 193 339 453

312 62 326 204 340 54

313 251 327 381 341 23

314 475 328 409 342 380

315 666 329 1289 344 56

316 694 330 21 345 61

317 8508 331 28 346 16

318 55 332 33

[0661] Bce ccpukm, mMateHTH WM naTeHTHBIC 3asBku CIITA wiu QpyTHX CTPaH, HHTHPYCMBIC B JTAHHON

3asBKE, TEM CAMBIM BKJIFOUYCHBI IIOCPEICTBOM CCBUIKH, KaK €CITH ObI OHH OBLTH PACITHCAHBI B JAHHOM JTOKYMCHTE BO
BCCH cBOCH MOTHOTE. B ciyuae moOBIX HECOOTBETCTBHH, MAaTCPHAIT, PACKPHITHIA B JAHHOM JTOKYMCHTE, HMCET
MPEUMYIIECTBO.

[0662] W3 mpemiecTRYIOMICTO OMMUCAHKA CIICIHATHACT B JAHHOH 00JACTH TCXHHKH MOJKCT JICTKO YCTAHOBHUTD
TJIABHBIC XaPAKTCPHCTHKH JAHHOTO H300pEeTEHHS U O€3 OTCTYIUICHHS OT €0 CYIHOCTH U 00beMa MOKET BHECTH
pa3TUYHBIC H3MCHCHHS ¥ MO (PHKALIMA HACTOSINETO H300PSTEHHS C EJIBIO €r0 aTaNTAlNH K PA3THIHBIM

BapHaHTaM NPUMCHCHHA U YCIIOBHUAM.
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DPOPMYJIA U3OBPETEHUA

1. CoenuneHHE CTPYKTYpHOH (hopmyst I,

R2

WU €T0 COJIb, TJC:

X npeacTaBIsAeT COOOM ANKMICH M HEOOA3ATEIBHO 3aMEICH OIHHM HIIH HECKOIbKAMH R’

win X BeIOpaH U3 kapdamomnia, KapOOHUIA U CBA3H,

R'2 g RI® He3aBucumMo BBIOpans 13 H 1 akumna, KOTOPHIH HEOG3ATENLHO 3aMEIIEH OMHAM R3 1 KOTOpBIH
HEOOA3ATEMLHO 3aMEIICH OJHUM HJIH HECKOJILKHMH R*,

wi R i R!® BMECTE ¢ MPOMEIKY TOUHBIM aTOMOM a30Ta OOBEAMHEHBI ¢ 0OPa30BAHHEM
TETCPOLHMKIOAIKHIIA HIIH TETEPOAPHIIA, OMH M3 KOTOPHIX HEOOA3aTEIbHO 3aMEIneH onHuM R 1 omun
U3 KOTOPBIX HEOOA3ATEMBHO 3aMEIICH OJHHM HMIIH HECKOIbKHAMHE R*;

R? BrIOpaH H3 BOAOPOA, THAPOKCH, IIHAHO H FaJOreHA

unu R? BHIOpaH M3 alKHIA, AMHHO, IIHKJIOAJIKHIIA, TETCPOLMKIOANKHIIIA, DU, TETEPOAPHIIA, ATKOKCH,
(UHKI0ATKIIT)OKCH, (TETCPOIUKIOATKHI)OKCH, (APHIT)OKCH, (TSTCPOAPHI)OKCH, (ATKHI)KapOOHHU A,
(umKI0ATKIIT)KAaPOOHUA, (TETEPOILMKIOATKIT)KApOOHIIA, (ApUT)KapOOHUIIA, (ATKHIT)aMIHO,
(UHKTI0ATKIIT)aMUHO, (TCTEPOLMKIOATKII)AMUHO, (ApHI)aMHHO U (TETEPOAPHIT)aMUHO, THO00H U3
KOTOPBIX HEOOA3ATENHHO 3aMEIICH OTHAM HJIH HECKOIbKHMH R>;

R® BHIOpaH U3 apHia, (APHI)OKCH, TETEPOAPHIIA, (TETEPOAPHIT)OKCH, IUKIOATKHIA H TETCPOIMKIOANKHIIA,
00011 B3 KOTOPEIX HEOOA3aTEILHO 3aMEIICH OJTHHAM HIIH HECKOIBKAMH RY;

Kakapri R* He3aBHCHMO BBIOPAH M3 AJIKMIIA, TAJIOTEHA, HAHO U THIPOKCH,

Kakaprii R3 HE3aBHCHMO BBIOPAH M3 TAJIOTEHA, IUAHO, AMHIO, AJKUIIA, ANTKOKCH, IIHAHOAIKHIIA,
THIPOKCHANKHIA, ATKOKCHAIKIIIA, IHKJIOAIKIA, TaforeHankmia, okco, P(O)(CHs),, SO,CHs, apuia,
HCOOM3ATCIFHO 3aMCIICHHOTO OJHHUM HITH HCCKOJTBKHMH AJTKHJIAMH, H TCTCPOAPHIIA, HCOOA3aTCIIEHO
3aMCIICHHOTO OAHHUM HJIH HCCKOJIbKHMH AJIKHJIAMH,

nBa R® BMecTe ¢ MPOMEKYTOUHBIME ATOMAMH HEOOA3ATENBHO OOBEIHHEHBI ¢ 0OPA30BAHHEM ITHKIOATKHIIA
HITH TETEPOIMKIIOATKHANIA,

KaKIpIi RS He3aBHCHAMO BRIOPAH U3 TATIOTEHA, ATKHAIA, IUKIOATKHIA, HAHO, ATKOKCH, THIPOKCH,
TAJIOTCHAIIKANA, THAPOKCHATKIIIA H TAJTOTCHAIKOKCH, 1

kaKapiii R7 He3aBHCHMO BBIOPAH M3 AIKHIIA, UAHO, FAJOTEHA H THAPOKCH.

2. Coemunenue no 1. 1, rae R u R BMecTe ¢ MpOMEsKy TOUMHBIM ATOMOM a30Ta OOBETHHECHE ¢ 00PA30BAHACM
reTEPOLMKIOANKHIA, KOTOPBIH 3aMeIleH OqHUM R> M KOTOPBIH HEOOA3ATENBHO 3aMEIIEH OJHHM HIIH
HECKOTBKHMHE RY.

3. CoemmHEHHE O M. 2, T/ TETEPONHMKIOANKAI, 00pa30BaHHbIT mocpeacTsom R1? u R1® Bmecte ¢
TMPOMEKY TOYHBIM aTOMOM a30Ta, BRIOPAH W3 MUPA30IHHA W THPPOTHIHHA.

4. Coemunenue 1o 1. 2, rae R? nmpeacrasiser co0oi apui, HeOOA3aTENbHO 3aMEICHHBIN OXHUM HIIH

HECKOJIbKUMH RO
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Coemunenne 1o 1. 3, rae R3 npencranser co6oit moboi u3 pennia, PeHOKCH W MTHPHINHHIIA, TPH 3TOM
M0601 B3 KOTOPBIX HEOOA3ATENBHO 3amMeImeH 1 mmm 2 RS,
Coemunenne 10 11 4, rae R mpeacTaenger co6oii raaoreH.

Coemunenne 10 1. 4, rae R mpenctaenger coboit grop.

CoecmumHeHHE M0 0O0MY W3 . 1-7, rae X mpeAcTaBiaeT cO00H aTKUIICH H HECOOA3aTCIHPHO 3aMCIICH OTHUM

HJIM HECKOJBKHMHE R’

Coemuuerne 1o 1. 8, tae X mpeacrasisaet coboit -CH,-.

Coemunenue 1o 1. 9, rae R? BrIOpaH U3 apuiia ¥ TeTEpoapuia.

Coemunenmne 1o 1. 10, rae R? npeacrasiset co6oi 5-10-uneHHbIH TeTepoapHIL.

Coemunenne 10 1. 11, rae R? BuiGpan w3 mupason-1-una, 1H-uanason-1-una, 2H-uunason-2-una, 1H-
mupasono|3,4-clumupuaus-1-una, umuaazon-1-mna, 6eus3o|d|umugazon-1-una, 1/7-1,2,3-rpuazon-1-umna, 2H-
1,2,3-tpuaszon-2-una, 1/7-6en3o[d|[1,2,3|rpuazon-1-uma u 2/7-6en30[d|[1,2,3]rpuazon-2-una.
CoemuHeHue o mobomy u3 mir. 1-12, rae R? neobs3atenbHo 3amemmen 1 wm 2 R,

CoemuHenue 1o 1. 13, rae kakapiil R® HE3aBUCHMO BBIOpPaH U3 (PTOPA, HMAHO, METHJIA, METOKCH,
THAPOKCHMETHUIA, MCTOKCHMETHIIA, HHKJIOMPOIHIA H TPU(PTOPMETHIIA.

Coemunenue 1o 1. 1, Xapakrepusyromeecs CTpyKTypHOH (opmynoii 11,

RZ

X

HIIH €TI0 COJIb, IJIE:

m BeIOpaH w3 0, 1 1 2;

nBeOpan w3 0, 1,2 u 3;

W BbiOpan u3 C(R%) u N;

X OpeacTaBIAeT cOOO0M ANKHICH H HEOOA3ATEMEHO 3aMEIICH OJHEM HJIH HECKOIBKHMH R’

win X BRIOpaH U3 KapObamMomya, KapOOHUIIA U CBA3M,

Y BoiOpan u3 CH,, CH, NH u N;

Y ¥ mpOMEKYTOUHBIC aTOMBI YTJICPOAA W a30Ta OOBCAMHCHBI ¢ 00PA30BAHACM TCTCPOIUKIOANKIIA HTH
TeTCpPOApHIA;

R? BrIOpaH B3 BOJOPOAA, TUAPOKCH, IIHAHO H IajJoreHa

uiH R? BRIOpaH U3 aNKMIIA, AMHHO, IIHKJIOAIKMIIA, TETEPOLUKIOATIKMIIA, ADUIIA, TETEPOAPHIIA, ATKOKCH,
(LIHKJIOATTKAIT)OKCH, (TCTCPOIMKIIOATKAT)OKCH, (APIIT)OKCH, (TCTCPOAPHIT)OKCH, (ATKIT)KApOOHN A,
(IHKJT0ATKIT)KApOOHANA, (TCTCPONUKIOATKAT)KAPOOHIIA, (ApUT)KapOOHNUIIA, (ATKIIT)aMIHO,
(LMKJIOATTKAIT)aMIHO, (TCTCPOLHKIIOATKIIT)AMIHO, (APHI)aMAHO U (TCTCPOAPHIT)aMIHO, TF000H U3
KOTOPBIX HEOO3ATEIBHO 3aMEIICH OTHAM HIIH HECKOIBKAMHE R>;

Kakaeli R! He3aBHCHMO BRIOpAH U3 TATIOTCHA, IMAHO H THAPOKCH;

Kakapiii R3 HE3aBHCHMO BBIOPAH M3 TAJIOTEHA, IIMAHO, AMHIO, AIKAIIA, ANKOKCH, THIPOKCHAIKHIA,

AITKOKCHAJIKHIIIA, THKI0AIKIIA, TamoreHankmm, okco, P(O)(CHs),, SO,CHs, apuna, HCOOA3aTCIHHO
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17.
18.
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23.
24.
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3aMEHICHHOTO OJHHM HJTH HCCKOJTbKAMH AJKHJIAMH, W TETSPOApHIa, HCOOA3aTCIPHO 3aMCIICHHOTO
OJHHUM HJIH HCCKOJBKHMH AJIKHIIAMH;
nBa R® BMeCTe ¢ MPOMEKY TOUHBIME ATOMAMHE HEOOSA3ATENBHO OOBEMHEHBI ¢ 00PA30BAHHEM ITHKJIOAKHIIA
WU TSTCPOLHKIIOATKHAIIA;
Kaxapri R HE3aBUCHMO BBIOPAH M3 TAJIOTCHA, ANKHIA, MHKIOATKUIIA, IHAHO, AJIKOKCH, THAPOKCH,
TaJOTCHAJIKUIA, THAPOKCHANKAIA H TAJOTCHAIKOKCH;
R® ppiOpan w3 H, ranorena, ankuma, MHAHO, aJKOKCH, THAPOKCH, TAJIOTCHAIKAIIA H TAIOTCHAJKOKCH; H
Kaxapri R7 He3aBUCHMO BBIOPAH M3 JIKHJIA, LHAHO, TAIOTCHA W THAPOKCH.
Coemuuenue 1o 1. 15, rie m BeiOpan u3 0 u 1.
Coemunenue 1o 1. 16, rae n BeiOpan u3 0, 1 u 2.
Coemunenue mo 1. 17, rae Y npeacrasiiet codoit N, u m pasrsaeTcs 0.
Coemunenue mo 1. 17, rae Y npeacrasiet coboit NH, u m pasrsercs 1.
Coemuuenue 1o 1. 16, rae W npeacrasiser codoit C(R®?).
Coemunenwe 110 11. 20, rae R® Beibpan u3 H, (Topa, METHIIA, HAHO M METOKCH.
Coemunenue o moGomy u3 min. 16-21, rae kaxasrii R® He3aBuCHMO BHIOpaH U3 (PTOpa, METHIIA, LIHAHO H
METOKCH.
CoemuneHue 1o 1. 22, rae n BeIOpan u3 1 u 2.

Coemunenue 1o 1. 15, xapakrepusyromeecs cTpyKTypHo# Gopmynoit 111,

.

X

HIIM €TI0 COJIb, TJIE:

W BeiGpan u3 C(R%) u N;

X npeacTaBisgeT COOOM ANKMICH H HEOOA3ATENBHO 3AMENICH OIHHM HIIH HECKOIbKHUMH R’

wir X BRIOpaH U3 kapdamMomia, KapOOHNIA H CBA3H,

R? BEIOpAH M3 BOAOPOAA, THAPOKCH, IIHAHO H raJOrCHA

wid R? BEIOPAH M3 ANKKIIA, AMHHO, IUKJIOAIKHIIA, TETEPOMUKIOANKHNIA, APHIA, TETEPOAPHIIA, ATKOKCH,
(LIMKJIOATTKAIT)OKCH, (TCTCPOIUKIIOATKAT)OKCH, (APIIT)OKCH, (TCTCPOAPHIT)OKCH, (ATKIIT)KapOOHNUIA,
(UK JT0ATKIT)KapOOHAA, (TCTCPONUKIOATKAT)KAPOOHIIA, (ApUT)KapOOHNUIIA, (ATKIIT)aMAHO,
(LIMKJIOATTKAIT)aMIHO, (TCTCPOLHKIIOATKIT)AMIHO, (APHI)aMAHO U (TCTCPOAPHIT)aMIHO, TF000H U3
KOTOPBIX HEOOA3ATENBHO 3AMELICH OTHHM HIIM HECKOJIbKHMH R,

kakaplii R He3aBHCHMO BBIOPAH M3 ralIOTeHa, MHAHO, AMM/IO, AJIKHIIA, AIKOKCH, THIPOKCHAIKMIIA,
AIKOKCHAJIKHIIIA, MHKI0AIKIIA, TamoreHaakuma, okco, P(O)(CHs),, SO,CH3, apuna, HCOOA3aTCIHHO
3aMCINCHHOTO OJHHM HJTH HECKOJIbKUMHE AJIKHJIAMH, H TCTCPOAPUIIA, HCOOSI3aTEIFHO 3aMEIICHHOTO
OJHHUM HJIH HCCKOJBKHMH AJIKHIIAMH;

nBa R® BMeCTe ¢ MPOMEKY TOUHBIME ATOMAMHE HEOOSA3ATENBHO OOBEMHEHBI ¢ 00PA30BAHHEM ITHKJIOAKHIIA

HIF TCTCPOLHUKIIOATIKHATIA,
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R® R® y R® mezapncHMO BBIOpaHbI U3 H, ranorcHa, ankuia, OHAHO, ATKOKCH, THAPOKCH, TATOTCHAIKHIA
H TaJIOTCHAJIKOKCH, U
Kbl R7 HE3aBHCUMO BBIOPAH U3 AJTKHJIA, [IHAHO, TAJIOTEHA H THAPOKCH.

25. CoemmHeHHE 1O 1. 15, XapakTepu3yromeeca CTPYKTypHOi (hopmymoi [V,

R2

v

R4a X

HJIH €T0 COJIb, TAC:
W Bbi6pan 13 C(R®) u N;
X nmpeacTaBIseT COOOM ANKHICH M HEOOA3ATEIBHO 3AMENICH OAHHM HIIH HECKOIbKHMH R’
win X BIOpaH u3 kapbamounia, KapOOHUIA H CBA3H,
R? BrIOpaH M3 BOAOPOAA, THAPOKCH, IIHAHO H TAJTOTEHA
wii R? BHIOPaH U3 alKKIa, AMHHO, IUKJIOAIKHAIA, TETCPOLMKIOANKIIIA, APHIA, TETEPOAPUIIA, ATKOKCH,
(UMKI0ATKIIT)OKCH, (TETCPOIUKIOATKHI)OKCH, (APHIT)OKCH, (TSTCPOAPHI)OKCH, (ATKHIT)KapOOHNU A,
(umKI0ATKIIT)KAapOOHNUA, (TETEPOILMKIOATKIT)KApOOHIIA, (apuIT)KapOOHUIIA, (ATKHIT)aMIHO,
(UHKI0ATKIIT)aMUHO, (TCTEPOLMKIOATKIIT)AMUHO, (ApHI)aMHHO U (TETEPOAPHIT)aMUHO, THO00H U3
KOTOPBIX HEOOS3ATEIBHO 3aMEIICH OHHM HITH HECKOJIbKAMHE R>;
R* ppiGpan w3 H, rajorena, MaHO U THAPOKCH;
KaxapIid R He3aBHCHMO BBIOpAH H3 raJoreHa, MHAHO, AMHIO, ANIKHIIA, ATKOKCH, THAPOKCHAIKHIIA,
AJTKOKCHAIKHIIA, ITUKJI0ATKAIA, TajJorcHANKmIa, okco, P(O)(CHs),, SO,CHs, apuna, He00A3aTSIBHO
3aMCIICHHOTO OJHHM HJIH HCCKOJTBKHMH AJIKHJIAMH, H TCTCPOAPHIIA, HEOOA3aTCIFHO 3aMCIIICHHOTO
ATKATIOM,
1Ba R3 BMECTE ¢ MPOMEIKY TOUHBIME ATOMAMH HEOOA3ATEIBHO OOBEIMHEHBI C 00PA30BAHUEM IIHKIOATKHIIA
WJTH TCTCPOIMKIIOATKANA;

R R® 1 R® me3aBHCHMO BHIOPAHBI U3 H, ranoreHa, aakuia, MHAHO, ANKOKCH, THIPOKCH, TATOTCHAIKHIIA
H TAJIOITCHAJIKOKCH, H

Kaxapid R’ He3aBHCHMO BRIOpAH H3 JIKHIA, HAHO, TAJIOTEHA H THAPOKCH.

26. CoemmHeHHE 1O 1. 15, XapakTepu3yromeeca CTPYKTYPHOH (hopMyIoi V,

RGb R6c R2
/I N0 %
W ) N
a
R 0
V),

HITH €T0 COJTb, TAC!
W BeiOpan u3 C(R%) u N;
X npeacTaBisgeT COOOM ANKMICH H HEOOA3ATENLHO 3AMENICH OIHHM HIIH HECKOIbKHUMH R’

mwin X BRIOPaH U3 Kapdamomnia, KapOOHNIA U CBA3H,



27.
28.
29.
30.
31

32.
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R? BEIOpAH B3 BOAOPOAA, THAPOKCH, IIHAHO H raJOrCHA

wid R? BEIOPAH M3 ANKKIIA, AMHHO, IUKJIOAIKHIIA, TCTCPOMUKIOANKHNIA, APHIA, TETCPOAPHIIA, ATKOKCH,
(LHKJIOATTKAIT)OKCH, (TCTCPOIMKIOATKAT)OKCH, (APII)OKCH, (TCTCPOAPHIT)OKCH, (ATKIT)KapOOHNUIA,
(IHKIT0ATKIT)KapOOHAA, (TCTCPONUKIOATKAT)KAaPOOHIIIA, (ApuT)KapOOHUIIA, (ATKIIT)aMIHO,
(LHKJIOATTKIIT)aMIHO, (TCTCPOLHKIIOATKILT)AMHHO, (APHI)aMAHO U (TCTCPOAPUIT)aMIHO, TFO00H U3
KOTOPBIX HEOOA3ATENBHO 3AMELICH OTHHM HIIM HECKOJIbKHMH R,

R* BpiGpan u3 H, ranorena, MUaHo U THAPOKCH,

Kakaplii R> He3aBHCHMO BBIOPAH M3 TaIOTEHA, HAHO, AMH/IO, AJIKHIIA, ATIKOKCH, THIPOKCHAIKHIIA,
ATKOKCHAIKHIIA, ITUKJI0ATKAIA, TajgoreHankmia, okco, P(O)(CHs),, SO,CHs, apuna, Heo0A3aTeIBHO
3aMCIICHHOTO OJHHM HWJTH HECKOJIBKUMH AJIKUIAMH, H TCTCPOAPUIIA, HEOOA3aTCIBHO 3aMEIICHHOTO
AJKUJIOM;

asa R® BMecTe ¢ MPOMEKY TOUHBIMEH ATOMAMHE HEOOS3ATENBHO OOBEMHEHBI ¢ 0OPA30BAHHEM LHKJIOAIKHIIA

HJTH TETCPOLMKIIOATKHANA,
R% R% u R® ne3aBucuMO BHIOpaHs! U3 H, ranoreHa, aakuua, MHAHO, ATKOKCH, THIPOKCH, TAJTOTCHAIKHIIA
U TAJIOTCHATKOKCH; H
Kakapid R7 HE3aBUCHMO BBIOpAH M3 aJIKHJIA, IIUAHO, TAJIOTEHA M THIPOKCH.
CoemuneHue mo mobomy u3 mm. 24-26, rae X npeacrasisiet co6oit -CH-.
Coemunenne 10 1. 27, rae W npeacrasmsget coboit C(R%?).
Coemunenue 1o 1. 28, tae R%, R® u R® ne3aucumo BoiGpanst w3 H, (propa, METHIA, HAHO H METOKCH.
Coemunenne 1o 1. 29, tae R%, R® u R ne3aucumo BoiGpanst w3 H u (ropa.
Coemunenue mo moGomy u3 m. 20-30, rae R? BeiOpan u3 apuiia, reTepoapria, (apHI)OKCH H
(reTepoapmn)OKCH.
CoemuHeHue 1o 1. 1, XapakTepu3yromeecs JTu00 CTpyKTypHoi (opmynoit (VIa), mubo CTpyKTypHOIH
(hopmyoii (VIb),

1 1
N/Y\\Y2 N/Y\ Rza

R1d >:< R1d Vo=

R1c N R R1c N

6c 0 6c (o]
R yZ | R Y |
NP >~ UW
R6b Rﬁb
(Vla), (VIb),
HUTH €TO COJIb, TAC:
W BeIGpan 13 C(R®) u N;

Y! u Y? ne3asucumo Boiopanst u3 CH, C(R3) u N;

R'c y R pMecTe ¢ MPOMEIKYTOUHBIMHA aTOMAMH YTJIEPOJA H 430Ta OOBEIMHEHBI ¢ 00PA30BAHHUEM 5-
YJICHHOTO TETCPOLHMKIOATKAIIA, KOTOPBIN HEOO3aTEIBHO 3aMeIeH oaHuM RY;

R? g R? me3aBuCHMO BBHIOpaHEL 13 H, THAPOKCH, IHAHO, TAIOTEHA H AJKHIA

wmi R? 1 R? 06beIuHEHBI ¢ 06pa30BAHAEM ATKHJICHA HITH TETEPOANKAICHA, OJHH H3 KOTOPBIX
HeoO3aTenbHO 3aMemes 1 mm 2 R>;

R? BEIOpAH W3 TAIOTEHA, IIHAHO U THAPOKCH,



33.
34.

33.

36.
37.
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Kaaprid R He3aBHCHMO BEHIOpPAH M3 TAJI0TCHA, AAHO, AMHIO, ANKHIIA, ATKOKCH, THAPOKCHAIKHIIA,
ATKOKCHAIKHIIA, ITUKJI0ATKAIA, TajgoreHankma, okco, P(O)(CHs),, SO,CHs, apuna, HeoOA3aTeIEHO
3aMCIICHHOTO OJHUM WJTH HCCKOJIBKHMH AJIKHJIAMH, H TCTCPOAPHIIA, HCOOA3aTCIFHO 3aMCIICHHOTO
ATKATIOM,

JBa R® BMECTE ¢ MPOMEIKY TOUMHBIMH ATOMAMH HEOOS3aTCIIBHO OOBEIHHEHBI C 00PA30BAHHEM [IHKIOATKHIIA

WJTH TCTCPOIMKIIOATKANIA; 1
R%, R® u R® me3aBuCHMO BHIOpAHBI U3 H, ranoreHa, aakuma, MHAHO, ATKOKCH, THIPOKCH, TATOTCHAIKHIA
H TAJTOTCHATKOKCH.
Coemunenmne 1o 1. 32, rae Y! u Y? nesasucumo BoiOopanst 13 CH u N.
Coemmnenne To M. 33, rae R* u R* 00beAMHEHBI ¢ 00Pa30BAHHEM AKHIICHA HITH TETEPOAKHICHA,
BeIOpansoTO U3 -CH>CH,CH,-, -CH=CH-CH=CH-, -N=CH-CH=CH-,
-CH=N-CH=CH-, -CH=CH-N=CH- u -CH=CH-CH=N-, 10001 U3 KOTOPHIX HCOOA3aTCILHO 3aMCIICcH | Mmiu
2R
CoemuHeHue 10 1. 34, rae kKbl R> HE3aBUCHMO BBIOPaH U3 ()TOPA, HMAHO, METHJIA, METOKCH,
THAPOKCHMETHIIA, MCTOKCHMETHIIA, HHKJIOMPOIHIA H TPU(PTOPMETHIIA.
Coemuuenne 10 11. 35, rae R npeacrasnset co6oit ¢rop.

Coemunenue 1o 11. 1, Xapaxkrepusyromieecs CTpyKTypHo# (opmynoit (VII),

R?a
R4a Z R 54
N
)\\ Y2
1
R5a Y

HIIM €0 COJIb, TJIE:

W' BpiGpan w3 CR®) u N;

W? Bri6pan u3 C(R®) u N;

Y Bri0pan u3 CH,, CH, NHu N;

Y ¥ MPOMEKYTOUHBIE ATOMBI YIJICPOAA H 30Ta OOBEAMHEHBI C 00PAa30BaHHEM TETEPOIHKIOATKHIIA,

Y! Bri6pan w3 C(R*) u N;

Y? poiOpan u3 C(R*°) u N;

Z sriopan w3 O, NH u N(CHs);

R' 1 R!Y pMecTe ¢ MPOMEYKy TOUHBIME aTOMAMH YTJIEPO/IA H a30Ta OOBEIMHEHBI ¢ 0OPA30BAHHEM 5-
YJICHHOTO T€TEPOMHKIOAIKAIA, KOTOPBIA HEOOA3aTEIBLHO 3aMemeH oaHuM R,

R?® u R He3aBucuMO BBIOpaHbI 13 H, THAPOKCH, IIHAHO, FATOTEHA U ATKIIA

win R? u R? 06be THHCHEL ¢ 06pa30BAHHEM ATKHICHA HIIH TETCPOATKAICHA, OJHH H3 KOTOPBIX
HEOOM3aTELHO 3amemeH 1 wm 2 R,

R* BpIOpan u3 H, ranorena, UaHo U THAPOKCH,



38.

39.

40.
41.

42.
43
44,
45.
46.
47.
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R*, R*® R>® u R neszapucuMo BeIOpansl u3 H, ranoreHa, UaHO, aMHI0, AJKIJIA, ATKOKCH, IIHAHOATKHIIA,
THAPOKCHATKANA, ATKOKCHATKAIA, MHKI0ANKIIA, ramoreHaakuia, P(O)(CHs),, SO,CHs, apuna,
HEOOA3ATEIBHO 3AMEMEHHOTO OJHAM HIIH HECKOIBKHMH ANKHIAMHE, H TETEPOAPHIIA, HEOOA3ATEILHO
3aMEIICHHOTO ATKHIOM,

R% R% RS R% g R% me3aBHCHMO BHIOPAHEI U3 H, ranoreHa, ankuia, MHKIOAIKAIA, HAHO, ATIKOKCH,

THOPOKCH, TAJOTEHAIKAIA, THAPOKCHAIKAIA H TATOTCHATKOKCH; H

R’ gpiGpan w3 H, ankuia, MEaHo, TaJOreHa H THAPOKCH.

CoeauHeHH e 110 11 37, I¢ FeTCPONHKIOAIKAI, 0OPa30BAHHEIA MOCPEACTEOM Y H IPOMEIKY TOUHBIX ATOMOB
YIIEPOAA M A30Ta, BRIOPAH H3 IHPA30IHHA H THPPOIHIHHA.
Coemunenne 10 1. 38, rae R%, R®, R> u R neszasucumo BeiOpans! u3 H, ranorena, muano, CONH,, C;.
sankmna, Cieamkoxcu, muanoC.sankmma, ruapokcuCi.samkuna, Ci.sankokcuCisamkuna, Cs.7MUKI0aTKHIIA,
ranoreHC.samxmna, P(O)(CHs),, SO,CH3 u 5-7-4neHHOTO TeTepoapuiia, Heo0A3aTeIbHO 3aMCIICHHOTO
METHJIOM.
Coemunenne 1o 1. 39, rae o MeHbIei Mmepe oqun u3 R u R npencrasnser coboit H.
Coemunenne 10 mobomy u3 miL. 37-40, rae R%, R® R, R% u R% ne3apucuMo BHIOpaHsl 13 H, ranoreHa,
METHIIA, UKJIOTPOIAIA, HAHO H THAPOKCHMETHIIA.
Coemunenue 1o 1. 41, riae mo MeHbInei Mepe oauH u3 R, R% u R% npeacrasnsger coboit H.
CoemuneHne 10 Mo6oMy U3 miL. 37—42, rae ToabKo oauH 13 Y! u Y2 npeacrasiser codoi N,
Coemunenne 10 mobomy u3 miL. 37—43, rae He G6osiee yem oaud u3 W' u W? npeacrasiset coboii N.
Coemunenme 1o 1. 44, rne W' Bei6pan u3 CH u CF.
Coemuuenwe 10 1. 45, rae W2 Bei6pan u3 CH u CF.
CoemuneHue 1o 11. 1, BRIOpaHHOE H3:
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48.
49.

50.
51.
52.

33.

54.
55.

56.
57.

58.

59.

60.

61.

62.
63.

64.
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s / , |, / , WA
€ro COJb.
CoemuneHue o mobomy u3 nn. 1-47 A1 NpUMEHEHHS B KaUECTBE JIEKaPCTBECHHOTO ITpenapara.

CoemuneHue mo modomy u3 nn. 1-47 A1 NPUMEHEHUS B H3TOTOBJICHHUH JICKAPCTBEHHOTO MPEMapara,
NpeIHA3HAYECHHOTO U MPEAY MPSKACHISA HIH JICUCHHA 3200 1CBaHIA, TOTAIOMICTOCA O0ICTYCHHIO
nocpeacTsoM uHruduposanus RIPK1.
CoemuHeHue 10 oOoMy U3 I 1-47 171 mpuMEHCHUA B JICUCHUH 3a00aeBaHusA, onocpexosanHoro RIPK1.
Coemunenue mo 1. 50, rae yka3aHHOE 3a001€BaHHE MPEACTABIICT COO0H HEBPOJOTHUECKOE 3200 ICBaHHC.
CoemunaeHue 10 1. 51, rae yka3aHHOE HEBPOJIOTHUYECKOE 3a00I€BAHHE COMPOBOKAACTCS BOCIATHTCIBHBIM
KOMIIOHEHTOM KJIETOYHOTO CTpecca.
CoequHeHHE 1O 1. 52, TIe YKa3aHHOE HEBPOJIOTHYCCKOE 3a00JICBAHHE BRIOPAHO W3 PACCESHHOTO CKIICPO3a,
6omne3nn Humanna-ITuka, 601e30u Anpureiivepa, 6oae3uu [TapkuHCOHA, G0KOBOTO AMHOTPO (PUUECKOTO
CKJIep03a, AEMCHIMY C TeablaMHu JIeBH, TOOHO-BHCOYHON JEMECHIMHU H 3a00JICBaHHH, IPH KOTOPHIX
BOBHHUKACT SKCIAHCHSA TJIyTAMHHA, TAKUX Kak 0071e3Hb [ eHTUHTTOHA, 6071¢3Hp Kennenu u
CIHHOLIEpeOCIUIPHAS aTaKCHA.
Coemunenue mo m. 50, e yka3aHHOE 3a00J1€BaHKE MPEACTABISICT COOOH HEBPOTIATHIO.
CoemuneHue 1o 1. 54, re yKka3aHHas HEBPONATHS BHIOpaHA U3 THAOCTHUCCKON HEBPOTIATHH H HEBPOIIATHH,
HHAYITHPOBAHHOH XHUMHUOTEPATHEH.
CocmuHeHue 1o 1. 50, rA¢ YKa3aHHOCS 3a00JICBAHAC MPEACTABILICT COO0 3a00ICBAHUC CCTHATKH.
CoemuneHwe 1o 1. 56, I1e YKa3aHHOE 3a00J1¢BaHUE CETUATKH BEIOPAHO W3 MAKYJLIPHOW ACTCHEPAuH U
peruHuTa.
Coemurenue mo 1. 50, re yKka3aHHOE 3a00J1€BaHNE MPEACTABISICT COO0H ayTOMMMYHHOE PacCcTPOHCTBO.
CocmuHeHHe 10 1. 58, II¢ YKA3aHHOC Ay TOMMMYHHOC PACCTPOICTBO BEIOPAHO W3 HECTICHU(DHUCCKOTO
SI3BCHHOTO KOJIMTA, PCBMATOHIHOTO APTPHUTA, IICOPHA3A, BOTMAHKH H BOCIIATUTSIBHOTO 3200/ ICBAHHS
KHUIICYHHUKA.
CocmmHeHume 1o 1. 50, rA¢ YKa3aHHOS 3a00ICBaHAC MPEACTABIHICT CO00 BOCTIAHTCTHHOC 3a00ICBAHNC.
CoemuneHue no 1. 60, Tae YKA3aHHOE BOCHATATEIFHOS 3a00ICBAHAC MOPAYKACT OJMH UITH HECKOTBKO
OpPraHoB, BI>I6paHHI>IX U3 JCTKOI0, CCpALA, MOYKH U NCUCHHA.
CocmmHeHme o 1. 50, rA¢ YKa3aHHOS 3a00ICBAHAC MPEACTABICT CO00H pak.
CoeaureHue 1O 1. 62, TAC PaK MOAJACTCS JICUCHHIO 32 CUCT CTHMYJIALHH COOTBSTCTBYIOIICTO HMMY HHOTO
OTBETA B OTHOLICHHH OITYXOJTH.
CoequHeHME 10 1. 63, I71e COOTBETCTBYIONINH OTBET B OTHOIICHHH OIYXOJIH IPEAYCMaTPHUBACT OTHO HITH
HECKOJBKO W3 CICAYIOLICTO WITH MPHBOIHT K:

YBCIIHUCHUIO KOJTHYCCTBA UIIH AKTHBHOCTH IATOTOKCHUICCKUX T-JII/IM(I)OI_II/ITOB H/HIIH €CTECTBEHHBIX

KJICTOK-KIJIJICPOB M CTEIICHN HH(HIBTPAIH HMH OIIy XOJIH,



65.
66.

67.

68.

69.

70.
71.

72.

73.
74.

75.
76.
77.
78.

79.
80.

81.
82.

83.
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VBCJIMUCHHIO KOJIHYIECTBA WM aKTHBHOCTH M1-Makpo(haroB B MEKPOOKPY>KEHHH OITy XOJIH H/HITH
CHIDKCHHIO KOJIMYECTBA HIIH AKTHBHOCTH M2-Makpo(aros B MUKPOOKPYKCHUH OITYy XOJIH,
CHIDKCHHIO KOJIHYICCTBA HIIH AKTHBHOCTH PETyIATOPHBIX T-KICTOK H
CHHKCHHE) KOJTHMYCCTBA HTH AKTHBHOCTH CYMPECCOPHBIX KICTOK MHEJIOHIHOTO MPOHCXOKACHHS,
CHHKCHHE) KOJTMYCCTBA HITH AKTHBHOCTH CYMPECCOPHBIX KICTOK MHCIOWTHOTO MPOUCXOKACHHS.
Coemunenue mo modomy u3 nn. 1-47 ams npuMeHeHus B JeueHnd nospexaeHmt [IHC.
CoemuHeHue N0 1. 65, TAC YKA3aHHOE MOBPEKICHAC BRIOPAHO H3 TPABMATHYESCKOTO MOBPEIKACHUS
TOJIOBHOTO MO3Ta H HHCYJIBTA.
dapmaneBTHUCCKAd KOMIO3HIHA, COACPrKAMIAsA COSAUHEHHE 1o 1. 1 BMecTe ¢ (hapMaIeBTHIYCCKH
NPHEMIICMBIM HOCHTEIIEM.
Cnoco6 uaruduposanus RIPK 1, npexycmarpusaromuii npuseacaue RIPK1 B KOHTaKT ¢ COSIHHECHUEM TIO
m 1.
Cnoco6 neuenus 3abonesanus, onocpeaopanaoro RIPK 1, npexycmarpuBaromii BBEICHUE TCPANICBTUUCCKH
3 (PeKTHBHOTO KOTHYECTBA COCTHHCHHUS 1O I1. 1 MANMEHTyY, HYKIAOMEMYCS B STOM.
Crmoco0 1o 1. 69, rae ykazaHHOE 3a00JICBAHHUE MPEACTABIICT COO0H HEBPOJIOTHUCCKOE 3a00ICBAHIC.
Cnoco6 mo 1. 70, TAe yKa3aHHOEC HEBPOJOTHUCCKOE 3a00ICBAHHE COMPOBOKAACTCS BOCIATHTEIEHBIM
KOMIIOHEHTOM KJIETOYHOTO CTpecca.
Cnoco6 mo 1. 71, Tae yKa3aHHOE HEBPOJOTHUCCKOE 3a00ICBaHHE BRIOPAHO U3 PACCESHHOTO CKIICPO3a,
6omne3nn Humanna-ITuka, 601e30u Anpureiivepa, 6oae3uu [TapkuHCOHA, O0KOBOTO AMHOTPO (PUUCCKOTO
CKJIep03a, AEMCHIMY C TeIblLaMH JIeBH, TOOHO-BHCOYHON JEMECHIMHU H 3a00JICBaHHH, IPH KOTOPHIX
BOBHHKACT HKCIAHCHSA TIyTAMHHA, TAKAX KaK 00JI¢3Hb [ CHTHHI TOHA, 00J1¢3Hh KeHHSIH 1
CITUHONCPCOCTUIPHAS aTAKCHAL.
Crmoco0 1o 1. 69, rae yka3zaHHOS 3a00JICBAHHC MPESACTABIACT COO0IH HCBPOIATHIO.
Cmoco0 o 1. 73, rac yka3aHHAd HCBPOTATHA BHIOpAHA W3 THAOCTHUICCKON HCBPOIIATHH M HCBPOIIATHH,
HHAYITUPOBAHHOH XHUMHUOTEPATTHEH.
Crmoco0 1o 1. 69, rae yka3zaHHOS 3a00JICBAHHC MPESACTABIACT COOO0I 3200 ICBAHIC CCTHATKH.
Cnoco6 mo 1. 75, Tae yKa3aHHOE 3a00JICBAHHE CETYATKH BHIOPAHO U3 MAKYJIIPHOH ACTCHEPAIIMA W PETHHUTA.
Cnoco6 mo 1. 69, Tae yKa3aHHOE 3a00J1€BaHHC MMPEACTABILICT COO0H ay TONMMYHHOE PacCTPOHCTBO.
Cmoco0 o 1. 77, rA¢ YKa3aHHOC ay TONMMY HHOC PACCTPOHCTBO BRIOPAHO W3 HCCMCIH(PHUCCKOTO A3BCHHOTO
KOJIHTA, PCBMATOMIHOTO apTPHTA, NICOPUA3a, BOTYAHKA H BOCTIATUTCIBHOTO 3a00ICBAHUS KHIICYHHKA.
Crmoco0 o 1. 69, rae yka3zaHHOS 3a00JICBAHAC MPESACTABIACT COO0H BOCHIAMTCIHHOC 3200 ICBAHHC.
Cmoco0 o 1. 79, rae YKa3aHHOS BOCHATUTCIHHOC 3200 ICBAHAC OPAXKACT O/TIH WJIH HCCKOJIBKO OPTaHOB,
BI)I6paHHI>IX U3 JETKOro, CEpaua, NOIKH A NMCUCHH.
Cmoco0 1o 1. 69, rae yka3aHHOS 3a00JICBAHAC MPSACTABIACT COO0I pak.
Croco6 mo 1. 81, rae pak Je4yar moCPEACTBOM CTHMYJIILMH COOTBETCTBYIOIIETO HMMYHHOTO OTBCTA B
OTHOIICHUH Oy XOJIH.
Cnoco6 mo 1. 82, TAe COOTBETCTBYIOIINI HMMYHHBIH OTBET B OTHOIIICHHUH OITY XOJIH IPEAY CMATPUBACT OTHO
HJTH HECKOJBKO W3 CICAYIOIIETO WIIH MPUBOIHUT K:
YBCIIHUCHHUIO KOJTHYICCTBA UIIH AKTHBHOCTH HATOTOKCHYICCKUX T-JII/IM(I)OI.[I/ITOB H/HIIH €CTECTBEHHBIX
KJICTOK-KIJIJICPOB M CTEIICHN HH(HIBTPAIMH HMH OIIy XOJIH,
VBCJIMUCHHIO KOJIHYIECTBA WM aKTHBHOCTH M1-Makpo(haroB B MEKPOOKPY KCHHH OITy XOJIH H/HITH

CHIDKCHHFO KOJTHYICCTBA HIIH AKTHBHOCTH M2-Makpo(aroB B MEKPOOKPY/KCHHHU OTY XOJIH,
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- CHIJKCHHUIO KOJMYECTBA WM AKTHBHOCTH PETYIATOPHBIX T-KICTOK H
- CHIDKCHHIO KOJTMYECTBA HITH AKTHBHOCTH CYNPECCOPHBIX KICTOK MHETIOHIHOTO MPOUCXOKICHHUSL.
84. Cnoco6 meuerns mospexacHusa [IHC, mpexycMarpuBarommii BBEACHHE TCPANCBTUUCCKH 3(PPEKTHBHOTO
KOJIMYICCTBA COCAUHCHHA MO M. 1 MAUEeHTy, HYKAAOIIEMYCS B 3TOM.
85. Cmoco6 mo m. 84, ric YKa3aHHOC MOBPCIKACHAC BRIOPAHO M3 TPABMATHICCKOTO ITOBPCKICHHUS TOJI0BHOTO
MO3ra ¥ HHCYJIbTA.
86. Cnoco6 siieueHus 3a0oesann, onocpenosanHoro RIPK 1, mpexycmarpuBarouii BBEACHHE
(a) TepameBTHYECKH S(P(PEKTHBHOTO KOIUUYCCTBA COCTHHCHHIA IO 1. 1 1
(b) IpYroro TepameBTHYECKOTO CPEICTBA.
87. Cnocob mo . 86, rae 3a00JicBaHIE MPEACTABIACT COOOH pak.
88. Cmoco6 mo . 87, rae apyroe TepaneBTHUCCKOS CPEACTBO MPEACTABIACT COO0H HHTHOUTOP KOHTPOJIBHON
TOYKH.
89. Cmocob mo m. 87, ric HHrHOUTOP KOHTPOJILHON TOUKH BHIOPAH U3 HHTHOUTOPA, MPESACTABILIOMICTO COOO0MH
antuTeno k PD1, uaruburopa, npeactasismoImnero codoi antuteno k PDL1, nHruOutopa, npeacTapIisIomero
co0oii antuteno k CTLA4, uHrubuTopa, mpeacTaBLIomero coooi antuteno k OX50, uaruduropa,

MPEACTABILIIOIIETO CO00it aHTUTen0 K TIM3, 1 HHrHOWTOPA, MPEACTABIIOIIETO Co00i anTHTen0 K LAG3.
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