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MPON3BOJHBIE OKCOAKPWIMHWJIYKCYCHON KHUCJIOTHI 1 CIIOCOBHI
HPUMEHEHHWUA

OIIMCAHHUE

CchlIKA HA POACTBEHHbIE 3A9IBKH

CornacHo Hacrosilied 3asBKE MWCIPAIIUBAETCS MPUOPUTET U IMPEUMYILIECTBO B
COOTBETCTBUM C HaxOJALIMMHCS Ha PacCMOTpPEeHHM 3asiBkaMu Ha Bbinady nateHTel CIIA c
cepuitibiM Ne 62/588820, momannoit 20 Hos10ps 2017 roma, m ¢ cepuiinpiM Ne 62/723660,
nonanHou 28 asrycra 2018 rona, comepkaHue KaKAOM M3 KOTOPBIX BKIKOYEHO MOCPEACTBOM

CCBUIKH B TIOJIHOM CBOEM OOBbeEME.

IlpenmecTByIOMNH YPOBEHb TEXHUKH HACTOSILIEr0 H300peTeHHs

Monynsauyst BposkJeHHON UMMYHHOM aKTUBHOCTH ITyT€M arOHU3alluy WK AHTarOHU3aLuu
peuenTopoB pacnozHaBaHus nmatrepHoB (PRR) mMeer orpoMHBIN MOTEHIMAT A KIMHHYECKUX
NpUMEHEHHH Kak B KadecTBE MOHOTEpanmuM, Tak W B KOMOWHAIMU C JPYyTUMH
dapmanieBTHUeCKUMU WM OnodapmaneBTHYecKUMHU  cpenctBamu. O0nacTb MPUMEHEHHI
BapbUPYET OT OOJIerdeHHs] ayTOMMMYHHBIX HApPYLIEHUH MOCPEACTBOM HMMMYHOCYIPECCHH IO
JEYCHHUsT COJHMIOHBIX U T'eMATOJOTMYECKUX 3JI0KAYeCTBEHHBIX OIMYXOJeH MyTeM CTHMYJISLUN
BPOXKIEHHOTO MPOTHUBOOMYXOJIEBOr0 MMMYHHTETA, & TAK)KE MPUMEHEHUI B MPOTUBOBUPYCHOH
TEpAINuH WM B KAYECTBE aIbIOBAHTA JJISI BAKLIUH.

Onuum u3 PRR, yuactByromux B 3¢ (EKTUBHONW aKTUBALWU AHTHTEHIPE3CHTHPYIOLINX
kietok (APC), siBisiercst ctumyssitop Oenka renos uarepdepona (STING). STING npencrasinsier
coOOH 5BONIOLIMOHHO KOHCEPBATUBHBIA HHUTO30JbHBIH PRR, KOTOPBIH SIBJISETCS 4YacTbIO OCH
cGAS-CDN-STING. AbGeppantHas dsDNA B muro3oe, Kak CIEACTBHE KJIETOYHOI'O CTpecca,
BUPYCHOM WJIM BHYTPUKJIETOYHOH OakTepuanibHON WH(PEKUNH, HEYJAa4YHOrO MHTO3a WIN
¢darouuTosza, pacrnosHaercss ¢depmeHTOM CGAS, KOTOpBIH CHHTE3UPYET HEKAHOHUYECKHIA
ukmdeckni quaykineotan (CDN) 2'3'cGAMP. 2°3’cGAMP cesizeiBaetcst ¢ qumepom STING u
crabmnmsupyer ero, uto npuBoauT k aktusaiuu IRF3 u NFkB u cunTesy uarepdepona I Tuma.
benox STING wurpaer BakHyH pPOJb BO BPOXIEHHBIX KJIETOUHBIX PEAaKLUSX HAa BHUPYCHYIO
uHpexo 1 B abeppaHTHOM HakorieHnH nuTo3opHON JIHK kak B 1eneBbIX KJIETKax, Tak U B
OTBEYAOLINX BPOKACHHBIX UMMYHHBIX KiieTkax. [lnefiorporHsie 3¢ dextsl aktuBaun STING

3aBUCAT OT TUIA KJIETOK U KOHTeKcTa. Hanpumep, upesmepHas ctumysinus T-kineTok u B-knetok
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nocpenctsoM STING npuBOIUT K MPOANONTOTHYECKOMY (DEHOTHUITY, TOT/Ia KaK B MUEJIOUTHBIX
kierkax aktuBanusg STING nosbmmaer IFN I Tuma m mpoBocmanuTenbHbIE ITUTOKHUHBI Oe€3
YCUJIEHUS aloITo3a.

INonyuennass un3 omnyxomun dsDNA ¢aronutupyercs pe3uAEHTHBIMH ACHAPUTHBIMH
kierkamu (DC), uto ctumynupyer ock cGAS-CDN-STING wu akruBupyer DC, mpuBoxast k
MHUTpauud B JUM(paTudeckue y3Jibl M, B KOHEYHOM HTOre, K mponudepanuyd aHTHIEeH-
cneungpuuecknx CD4 + u CD8 + T-xnerok. Jrot npouecc u conyrcryroumii orser IFN I Tuna
9acTO OTCYTCTBYIOT B ONYXOJAX, B KOTOPBIX OTCyTCTBYeT wHHpunbTpar T-KiIeTok, uTO
nogdyepkusaer noreHuman aroHusauuu STING ans npsmoro BO3AEHCTBHS Ha MEXaHHU3M
n30eraHus, UCIOJIb3yEeMbIH 3TUMH OIMYXOJIIMU. XOTsI HEKOTOPbIE JITaH b, osy4deHHble u3 CDN,
NPOAEMOHCTPUPOBAIN JOKIMHHUYECKYIO MepcrnekTuBy B kauecTtBe aroHuctoB STING, wux
OTHOCUTEJIbHO OOJIbIIIast MOJIEKYJISIPHAsI Macca U MOJIIPHOCTh OTPAHUYMBAIOT MX IPUMEHEHHE IS
BHYTPHOINYXOJIEBOW HWHBEKIMHU. bojee TOro, CBsA3bIBAHWE M AKTUBALUS/MHTHOMPOBAHUE
uTo30sbHOr0 Oenka STING orpaHu4MBarOTCS i1 Vivo TIPOHULIAEMOCTBIO KJIETOYHONH MeMOpaHBI.
Kpome TOro, HecMOTpsi Ha MX TepamneBTHYECKYIO 3(P(PEKTHUBHOCTh MOCPEACTBOM CHCTEMHOIO
BBeeHHs (1. V. WM 1. p.), paHee HASHTU(PHLUNPOBAHHBIE HU3KOMOJIEKyIsipHble aroHucTl STING
DMXAA u CMA nmposBISIOT BHIOBYK CEJNEKTUBHOCTb, YTO J€JA€T HEBO3MOXKHBIM HX
NPUMEHEHHE B KaUeCTBE TePAIeBTHUECKUX CPENICTB Ul YeIoBeKa. TakiuM 00pa3oM, CyIIecTByeT
noTpeOHOCTh B AaKTHBHBIX Yy 4YeJOBeKa HU3KOMOJEKYJspHbIX wmoayistopax STING s
npuMeHeHus1 B KauecTBe 3(PpdeKkTuBHbIX TepameBTH4Yeckux cpencts. Hacrosimas 3asBka periaer
5Ty mpobnemy. HoBble coenMHEHUs] B COOTBETCTBUH C HACTOSIIEH 3asBKOH MPEOJOJIeBAIOT

OrpaHUYEeHUs JIUTaHOB, nojy4eHHbIX U3 CDN.

KpaTkoe onucanye HACTOSIIEr0 H300peTeHus!

CornacHO OHOMY acIeKTy HAaCTOSIIAs 3asiBKa OTHOCUTCSI K COeMHEeHNI0 GpopmyIsl I
8 1
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6 N 3
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Z1 D
wiu ero (hapMareBTHUECKH MPUEeMJIeMOl COJU Wiu cioxHoMy 3¢upy, rae X, Y, Z, Z1, m
Y N K&K OMPEAESIEH B HACTOSALIEM OMUCAHUM.
CornacHO JnpyroMy acmeKkTy HAacTosiasi 3asBKa OTHOCUTCS K (papMarneBTUYeCKOU

KOMITO3ULINH, ConleprKameil TepaneBTudecku 3(h(HEeKTHBHOE KOJMUECTBO COSMHEHMST HACTOSIIEH
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3asIBKH WJIH €70 (PapMaLeBTHUECKH MPUEMIIEMOI COJTM UIH CIIOJKHOTO 3¢dupa u papmaneBTuiecku
MIPUEMIIEMbIA HOCUTEND.

Jlpyroit acmeKkT HACTOSIIIEH 3asBKU OTHOCUTCS K CHOcoOy Monyssinuu (Hampumep,
WHTHOWUPOBAHUS WM CTUMYJIMPOBAaHUs) cTUMyJisitopa Oenmka reHoB uHTepdepona (STING).
Crioco® mpenycMaTpuBaeT BBEIE€HHE CYOBEKTy, HYKHAIOIIEMycs B 3TOM, 3((EeKTHBHOTO
KOJINYECTBA COCIUHEHUS B COOTBETCTBHHM C HACTOSIIEH 3asBKOM WJIU €ro (apMaLeBTHUECKH
NpUEMIIEMON COJIU HJTH CJIOKHOTO 3(upa, Wiu (papMarieBTUIeCKONH KOMITO3UIIMH B COOTBETCTBUU
¢ HacTosei 3assBkoit. CornacHo ogHOMY BapuaHTy ocyuectienus 6enok STING npencrasisier
coboii uenoseueckuii 6enok STING.

Jlpyroii aciekT HacTosiel 3asBKM OTHOCHUTCS K CIIOCOOY JISUEHUs! WITH TPEeNyPEKeHUSI
3a0o0neBaHys], IPU 3TOM 3a00JIeBaHUE BBI3BAHO SKCIIPECCHEl, aKTHMBHOCTBIO W/WIM (QYHKIUEH
STING (Hanpumep, HapyIIEHHEM PETYJISLUH SKCIpeccud, akTUBHOCTH n/nin pyskiun STING)
WIN CBSI3aHO ¢ TakoBbIMH. Crioco0 mpenycMaTpuBaeT BBEACHUE CYOBEKTY, HYKOAIOIEMYCs B
5TOM, 3P PEKTHUBHOIO KOJMYECTBA COCTUHEHUS] B COOTBETCTBUU C HACTOSILEH 3asiBKOM MM €ro
(dapmaLieBTHYECKH TIPHEMJIEMON COJNM WJIM  CJIOXKHOro s¢upa, uiam (papMaLneBTHIECKOH
KOMIIO3ULIMH B COOTBETCTBUHU C HACTOSIIIEH 3asIBKOM.

Jlpyroii aciekT HacTosIIeH 3asiBKM OTHOCHTCS K CIIOCOOY JICUEHUs! MIIH TPy IPEK I HHSI
3a00JeBaHMsl, CBSI3aHHOTO C HApPYLUIEHHEM perysiiid  OZHOTO WM HECKOJbKUX U3
BHYTPHUKJIETOYHBIX TyTel, B KoTOpble BoByiedeH Oenok STING (Hampumep, ¢ HapyuieHHEM
peryJsiiiKM ONOoCpeAOBaHHON BHyTpukJeTouHoi dsDNA aktuBaium unTepdepona [ tuma).
Croco® mpenycMaTpuBaeT BBEIEHHE CYOBEKTY, HYKHAIOIIEMYyCs B 3TOM, 3(P(PEKTUBHOrO
KOJINYECTBA COCIWHEHUSI B COOTBETCTBHUHM C HACTOSIIEH 3asBKOM HJIM €ro (hapMaLeBTHUYECKH
NPUEMIIEMON COJTH HJTH CJIOKHOTO 3¢upa, Wiu GpapMareBTUIeCKOH KOMIIO3UIIMH B COOTBETCTBUU
C HACTOsALLIEN 3asIBKOM.

JIpyroit acmieKT HACTOSIIEH 3asiBKM OTHOCUTCSI K HAaOOpy, ComepikalieMy COeNHHEHHE B
COOTBETCTBHHM C HACTOSIIEH 3aiBKOH HMJIM ero (hapMaLeBTHUECKH NPUEMIIEMYIO COJIb WU
CIOKHBIN 3¢up, win GapMaleBTHUECKYK KOMIIO3UIUIO B COOTBETCTBUH C HACTOSIIEH 3asBKOM.

Jpyroli acHneKkT HAcTOsALIEH 3asBKM OTHOCUTCSI K COEIUHEHHIO B COOTBETCTBUHU C
HACTOSIIIEN 3asBKOW MIIH ero (hapMaLeBTHUECKU MPUEMIIEMOI COJTU WIIH CIIOKHOMY 3QHpY, HITH
(apmMarieBTHUECKOW KOMITO3MIIMA B COOTBETCTBHU C HACTOSIIIEH 3asBKOW IUII MPUMEHEHHs B
U3TOTOBJICHMH MEAWKAMEHTa C LeNbl0 MONYJSUUN (Hampumep, HWHTHOMPOBAHUS WU
crumynupoBanust) Oenka STING, s nedeHust win npenynpexaeHus: 3a00JIeBaHus], IPpU 3TOM
3a0oeBaHre BBI3BAHO OJKCIpeccHel, akTUBHOCThIO w/uimn (yskmueir STING (mampumep,
HapYLIEHHEM peryJsilud SKcrpeccud, aktuBHOCTH w/uin ¢yskumu STING) wnm cBsizaHO €

TAKOBbIMU, WJIN IJI JICHCHHSA WUJIN NPECAYIPEKACHUA 3&6OJICBaHI/I$I, CBA3aHHOIO ¢ HAPYLICHUEM
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PeryJsIIMHM OJHOTO WJIM HECKOJIbKMX M3 BHYTPHKJIETOYHBIX IyTEH, B KOTOpPbIE BOBJEUEH OEJIOK
STING (mampumep, HapyLICHHsI PETYJSIIUH OMOCPENOBAHHOW BHyTpuKieTouHol dsDNA
akTuBanmu nHTEpPepona I Tuma).

Jlpyroil acmekr HacTosIeld 3asgBKH OTHOCHTCS K TIPUMEHEHHUIO COEIUHEHHUs B
COOTBETCTBHM C HACTOSIIEH 3asBKOW WM ero (apMaleBTHUECKH NPUEMIIEMOH COJM HIIU
CIIO’KHOTO ddupa, Win GpapMaeBTUIECKOW KOMIIO3ULIMHA B COOTBETCTBUU C HACTOSIIIEH 3asIBKOM,
B U3rOTOBJIEHHM MEAMKAMEHTa C LEeJNbI0 MOAYJSALMU (HAarmpuMep, WHTUOMPOBAaHUS WU
crumyaupoBanust) Oenka STING s nedeHuss UM NpeaynpexneHus: 3a00neBaHus, MPH 3TOM
3a0o0neBaHNe BBbI3BAHO O3KCHpeccuel, akTuBHOCThIO w/muim ¢yHkiuer STING (Hampumep,
HapYLIEHUEM peryJsiluu SKkcrpeccud, aktuBHOCTH w/unn ¢yHkuuu STING) mnm cBsizaHO €
TAKOBBIMH, WM IS JICUEHHsI WUIH TpeaynpexaeHus: 3a001eBaHus, CBsI3aHHOIO C HapylIEHHEM
peryJIsiLuK OIHOTO WJIM HECKOJBbKHX M3 BHYTPHUKJIETOYHBIX MyTeH, B KOTOpPbIE BOBJIEUEH OENOK
STING (Hampumep, HapyIIEHUS PEryJSIMUN OMOCPEAOBAaHHON BHyTpukiIeTouHoil dsDNA
akTuBaLK uHTEphepona I Tuna).

Jlpyroil acmnekT HacTOALIEH 3asBKM OTHOCUTCS K COEJUHEHUIO B COOTBETCTBUU C
HACTOSIIIEH 3asBKOM MM ero (papMaLeBTHYECKH IPUEMIIEMON COJIH HIIH CJIIOKHOMY 3(HPY, WIH
(apmareBTHYECKOIl KOMIIO3UIMK B COOTBETCTBHU C HACTOSINEH 3asBKOW HJII NMPUMEHEHHs B
MoayJsiuK (Hanpumep, MHruouposanuu uian crumynuposanun) Oenka STING, B neuennn uimm
NpeaynpexIeHur 3a00JIeBaHMs, TIPU 3TOM 3a00JIeBAHUE BBI3BAHO SKCIIPECCUEH, aKTUBHOCTHIO
w/wn pynkuueit STING (Hanpumep, HapyLlIEHHEM PEryJIsILUN SKCIPECCUU, aKTHBHOCTH W/WIH
¢yukunu STING) unmu cBsSI3aHO C TAKOBBIMY, WU B JICYCHUN WITH IPEAYIPEXKIEHUH 3a00JIeBaHNS,
CBSI3aHHOT'O C HAapyILIEHUEM PEryJIsILIMU OJHOTO WJIM HECKOJIBKUX U3 BHYTPUKIIETOUHBIX MyTEH, B
kotopbie BoBiedueH Oenok STING (Hampumep, HapyLIEHUsT PEryJSILAN OMOCPEAOBAHHON
BHyTpukyerouHoi dsDNA akruBaunu natepdepona I tuma).

Jlpyroil acmekr HacTosiield 3asBKH OTHOCHTCS K TIPUMEHEHHUIO COEIUHEHHUs B
COOTBETCTBHHM C HACTOSIICH 3asBKOW WM ero (apMaleBTHUYECKH NPUEMIIEMOH COJH WU
CIIO’KHOTO 3dupa, Win GapMaleBTUIECKOW KOMIIO3UIIMKA B COOTBETCTBUU C HACTOSIIIEH 3asiBKOM,
B MOAYJISIMK (HAampuMep, UHrHOUpoBaHUM win crumysupoannn) Oenka STING st neueHus
WK TIPEyNpexKIeHUs 3a00IeBaHuUs, IPU 3TOM 3a00JIe€BaHNE BBI3BAHO SKCIPECCHEN, AKTHBHOCTHIO
w/vnn pyakuuedt STING (Hanpumep, HapyLICHHEM PEryJsiiud KCIPECCUU, aKTUBHOCTH W/UJIH
¢yakumn STING) wnam CBSI3aHO € TaKOBBIMH, WJIM TSI JICUEHHS] WIH TPEIYNPEXKICHUsS
3a00NeBaHMs, CBS3aHHOTO C HAPYLUIEHWEM pPEryJsiud ONHOTO WM HECKOJNbKHX U3
BHYTPUKJIETOYHBIX MyTeH, B KoTopble BoBiedeH Oenok STING (Hampumep, HapyluieHHs

peryJsIiM OToCpenoBaHHON BHYyTpUKIeTouHOH dsDNA aktuBanumn natepdepona I tumna).
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Hacrosimmas 3asBka otHOCHTCs K Moayisitopam Oenka STING, kotopble mpeacTaBisitoT
coOol TepaneBTHYECKUE CPEACTBA [Tl JICUCHUST WIIH NPEAYNPEKIeHUs 3a00JIeBaHNN, TAKUX Kak
3JI0Ka4€CTBEHHAsl ONYXOJIb 1 UMMYHOJIOTUYECKUE HAPYLIEHUS.

ITompoOHOCTH HACTOSIIErO PACKPBITHS U3JI0KEHBI B IPUIIArAEMOM HIDKE OMTUCAHUU. XOTSI
Croco0bl U MaTepHalbl, MOJOOHBIE WIIM SKBUBAJEHTHBIE TEM, KOTOPBIE OMUCAHBI B HACTOSIIIEM
JOKYMEHTE, MOTYT WCIIOJIb30BaThCs MpPU NPAKTUYECKOM NPUMEHEHUU WIH TECTUPOBAHUU
HACTOSIIIEH 3asBKH, Jajee ONMUCHIBAIOTCS WILTFOCTPATHBHBIE CIIOCOOBI M MaTepHuasbpl. B ciyuae
KOH(JIMKTa HACTOSIIIIEE ONUCAHNUE, B TOM YHCIIE ONpeeNie s, Oy1eT UMEThb IPENMYIECTBEHHYIO
cuny. Kpome Toro, wmarepuanbl, CcrnocoObl W TNPUMEPBl SBISIIOTCS HCKIIOYUTEIBHO
WIIOCTPAaTUBHBIMU M HE IMpelHa3Ha4deHbl AN OrpaHudeHus. Jlpyrue mnpusHaku, LeIu U
NPENMYIEeCTBA HACTOSIIErO PACKPhITUs OYAYT OU€BUAHBI U3 ONUCAHUS U (POPMYJIBI U300PETEHMSL.
B onucanum w mpunaraemoii ¢opmyne u3zoOpereHus (pOpPMbl €THMHCTBEHHOTO YHCHA TaKKe
BKJIIOYAIOT B ce0s MHO)KECTBEHHOE HYHCIIO, €CJIM B KOHTEKCTE SIBHO HE yKa3aHo mHoe. Ecnu He
YKa3aHO MHOE, BCE TEXHUYECKUE U HAy4YHbIE TEPMUHBI, UCIIOIb3yEMbIE B HACTOSILIEM TOKYMEHTE,
UMEIOT TO K€ 3HaueHHe, KOTOpoe OOBIMHO MOHMMAIOT CIELHATUCTBI B O0JACTH, K KOTOPOH
OTHOCHUTCSI HACTOSIIEE PACKPBITHE.

Conep>xaHue BCeX CCBUIOYHBIX MaTepUasoB (B TOM YHCIE JIMTEPATYPHBIX CCBUIOYHBIX
MaTepualioB, BBIIAHHBIX IATEHTOB, OMNYOJMKOBAHHBIX 3asBOK HAa BBbIAAYy IATEHTOB H
HAXOIAILIUXCS HA ONHOBPEMEHHOM pPAaCCMOTPEHMM 3asBOK Ha BbIIady IATEHTOB),
NPOLIMTUPOBAHHBIX IO BCEHW HACTOSIIEH 3asBKE, TEM CaMbIM SIBHBIM OOpa3oM BKIKOYEHO B
HACTOSIIIUI  JTOKYMEHT TOCPEACTBOM CCBUIKM B TOJHOM cBoeM oObeme. CcChUIKH,
NPOLUTHPOBAHHBIE B HACTOSILEM JOKYMEHTE, He MPHU3HAIOTCS MPEAIIECTBYIOIIUM YpPOBHEM

TEXHUKHU B OTHOLLICHUU HaCTOHH_Ieﬁ 3as4BKH.

Tloapo0HoOe pACKPBLITHE HACTOSIIIEr0 H300PeTeHH

Hacrosiimasi 3asiBka OTHOCUTCSI K coenuHeHUsiM (Gopmyiel I, KOTOpbIe, Kak MOKa3ay,
SBISTIOTCST (P PeKTUBHBIMU U CcesiekTuBHBIMU B OTHomeHun Oenka STING (Hampumep,
yenoeueckoro Oenka STING). CornacHO OTHOMY BapUaHTy OCYIIECTBJIEHUS COEIUHEHHUE IO

HacTosIIIel 3asiBKe mpeacTaBieHo Gopmyoii I:
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WK ero papMaleBTHUECKH MTpreMIIeMasi COJIb WITH CIIOXKHBIN 3(up, rae

X npencrasisier coboit C(Rx)z, O, S, CH=CH wnnu otcyTcTByeT;,
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kaxabiii Rx HesaBucumo npencrasisier codoit H, CHs, CF3, CF>H wmu F, unn nBa Rx
BMecTe obpasyror =0, =CH, wmm =CF», unm nea Rx BMecTe ¢ aToMOM yriiepoaa, ¢ KOTOPbIM OHH
CBSI3aHBI, O0PA3YIOT LUKJIOMPOIIHIT,

Z1 npencrasinsiet codoit (C(Rz)2)p-T;

p mpexacrasisier coboii 1, 2, 3, 4, 5 win 6;

kaxbiil Rz HesaBucumo npencrasisier codoit H, C1-Cy amkun, C1-Cy ankw, 3aMeneHHbIN
OITHUM WJTH HECKOJIBKUMH aTOMaMH TajIOTeHa, WIH TajioreH;

T1 mpencrasnser coboii CHOR1, C(O)Ri, C(O)OR1, C(O)N(R1)2, NR1C(O)R1, C(S)Ry,
C(S)N(R1)2, NR1C(S)R1, C(O)NHS(O)2Rs, C(O)NHCOR 1, C(O)NHOH umu C(O)NHCN,;

Rs mpencrasnsier codoit R, C3-Cg HUKIIOANKIIL, FeTePOLUKIIIII, CONEpsKaLIUil OTHO S- W
6-wieHHOe KonbLo U 1-2 rerepoaroma, BblOpanHble U3 N, O u S, wm Ce-Cio apun, rae
LUKJIOAJIKWJI, TETePOLMKIINI WJIM apuil HeoOs3aTeNbHO 3aMelleH ONHOW WJIM HEeCKOJbKHUMHU
rpynnamMu, He3aBucuMo BbiOpanHbiME 13 C1-Cy ankuna;

kaxabiii R1 HesaBucumo mpeacrasnsier coboit H, C1-Cs4 anxmnma wimm C1-Cy4 ankwmina,
3aMEeLEHHOr0 OHUM WJIH HECKOJIBKMMU aTOMaMH TaJIoTeHa,

m npenctasisier codoit 0, 1, 2, 3 unm 4;

kaxapii Y HesaBucumo mnpenacrasisier coboit C1-Ce amkmn, C2-Cs ankenun, C-Cs
ankuawun, rajgoreH, CN, OH, O-(Ci-Cs ankun), S-(C1-Cs ankmn), O-(C2-Cs ankenmin), O-(C2-Csy
ankunam), NHa, NH-C1-C¢ ankun, N-(C1-Ce ankun)z, S(O)-(C1-Cs ankui), S(O)2-(C1-Cs anmkmn)
win Q-T, rae anKuIbHBIN, aJTKEHUIBHBIN WA aJTKUHUIBHBIN parMeHT Heo0s3aTeIbHO 3aMelleH
OITHOM MJIM HECKOJIbKUMH rpyrnmnamu, He3aBucuMo BeiOpanHbiMU u3 OH, NH», N3, ranorena, O-
(C1-C¢ anxmin), S-(C1-Cs amxmn), NH-C1-Cs ankuna u N-(C1-Cs ankuin), uinu asa Y BMecTe C
OBYMsI CMEXHBIMU aTOMaMH yrjiepofa, C KOTOPbIM OHHU CBSI3aHbL, OOpa3yrT S-7-ujieHHbIN
KapOouuk wiu peHmr;

n npexacrapisieT cobori 0, 1, 2, 3 wnu 4;

kaxnabiii Z HezaBucumo mnpencraBisier coboit Ci1-Ce ankwn, Cr-Ce ankenmn, C-Cs
ankunun, rajgored, CN, OH, O-(C1-Cs anxun), S-(Ci-Cs ankun), O-(C2-Cs ankenun), O-(C2-Cs
anmkuamn), NHz, NH-C1-C¢ ankun, N-(C1-Ce ankmn)z, S(O)-(C1-Cs ankui), S(O)2-(C1-Cs anmkmn)
wiu Q-T, rae anKuIbHBIN, aJTKEHUIBHBIN WIH aJTKUHUIBHBIN (parMeHT HeoOs3aTeIbHO 3aMeleH
OITHOU WJIM HEeCKOJIBKUMH rpymnmnamu, He3aBucuMo BeiOpanHbiMU 3 OH, NH», N3, ranorena, O-
(C1-C¢ anxun), S-(C1-Cs anxwmi), NH-C1-Cs ankuna u N-(C1-Cs ankun)z;

kaxabiii Q HesaBucumo mpenctasisier coboi cesizb, NH, N(Ci1-Cs ankmn), O, S, S(O),
S(0)2, Q’, NH-Q’, N(C1-Cs ankun)-Q’, 0-Q’, S-Q’, S(0)-Q’ unu S(0)-Q’;

Kaxapli Q° HE3aBHCHUMO NPEACTABISIET COOON YIIIEPOAHBIN JIMHKEP, CONEpIKAIUN OqHY

i HeckoJbko C(R)2, C(Rq)2-C(R@)2, CRo=CRq mmu C=C;
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kaxapiii Ro HezaBucumo npeacrassier coboit H nmm C1-Cs anxw;

kaxabiil T HesaBucumo nipencrasisier codoit C(0)-Ci1-Ce anxun, C(0)0-C1-Cs ankun, Cs-
Cs mmknoankui, C3-Cg UKIOANKEHUI, TETEPOLIMKINI, COAEPKALIUN OIHO WJIK JIBa S5- Uiu O-
YJIEHHBbIX Kojbla U 1-4 rerepoaroma, BbiOpaHHbIe U3 N, O u S, Cs-Cio apun wim retepoapu,
COIep KaINi OHO WJIM 1B S- WK O-4JIeHHBIX Koyiblia U 1-4 retepoaroma, BeiOpaHHbIe H3 N, O
U S, rae OUKJIOAJKWI, [HUKJIOAJKSHII, TeTePOLMKIIHI, apujl WIH TeTepoapryl HeoOs3aTeNIbHO
3aMelleH OJJHUM WJIH HECKOJIbKUMH Rr;

kaxnabiii Rt HesaBucumo mpexacrasisier coboit Ci1-Cs ankun, C1-Ce ranorenankun, OH,
CN, ranoren, O-(C1-C¢ anxun), O-(C1-Cg ramorenankun), S-(C1-C¢ anxwmn), NHz, NH-C1-Ce
ankmi, N-(C1-Cs amkun);, NHS(0):-(C1-Cs anmxun), (CHz)q-C3-Cs uwmxmoankmn, (CHaz)g-
rerepounkyni, (CHz)q-penun umu (CHz)q-rerepoapui, rae reTepolMKIAI WU TeTepoapul
COMEP KUT OIMH WJIH ABa S- MK O-4JIeHHBIX KoJiblia U 1-4 retepoaroma, BeiOpanHbie 3 N, O u S;
u

q mpezacraisietr codoii 0, 1, 2 wnu 3,

npudeMm, eciu X npeacrasisier cobor C(O) u kaxaeiii Rz npencrasnsier coboit H:

m u n oba He MPEACTABISIOT co00it 0; u

coenuHeHue GopmyJiel [ He SIBIIIETCS MOHO3aMEIIEHHbIM TpU 2- ik 7-nojiokenuu Cl; u

coenuHeHue GopmyJiel | He SBJISIETCS] TU3aMEIEHHBIM NIPU 2- U 8-TTOJIOKEHUH WK TP -
U 7-TIOJIOJKEHUSIX aTOMaMH rajiorena, BbiopanabivMu u3 F u Cl.

CornacHO OIHOMY BapHaHTy OCYINECTBIEHUs coenuHeHne Gopmynbl [ siBiseTcs

coequHeHueM Gopmyibl [a umu Ib:

CHR,
C(O)OR

(Ta) nmm C(O)OH  (1b)

Wi ero (papMaleBTHYECKH TIPUEMIIEMAst COJIb HITH CIIOKHBIN 3(up.

st mro6oti popmyet 1, Ta wmu Ib, ecan npumeHUMO:!

(al) CornacHo omHOMY BapuaHTy OCyliecTBiaeHus X npeacrassieT coboit C(Rx)s.

(b1) CornacHo oMHOMY BapUaHTy OCYIIECTBIICHUST KX Abld Rx npencrapnsier coboii H.

(b2) CormacHo ONHOMY BapHWaHTy OCYIIECTBJIEHHSI IO MEHbIIEH Mepe oanH Rx
npencrasisier codoit CH3, CF3, CFoH unmu F.

(b3) CornacHo OMHOMY BapHWiaHTy OCYIIECTBIIEHUsI oauH Rx mpencrasnser codori CHs,

CF3, CFH wmu F, a npyroii Rx npeacraensier coboii H.
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(b4) CornmacHO OTHOMY BapHaHTY OCYINECTBICHHS KKIbIA Rx HE3aBUCUMO NIPeCTaBJIsieT
coboit CHj;, CFs, CFoH wmmm F. CormacHo omHOMY BapHWaHTy OCYINECTBJIEHHS Kaxkablii Rx
npencrasisier coboii CH;. CormacHo omHOMY BapuaHTy OCYINECTBICHHMS Kaxaeldi Rx
npencrasisier coboit CF3;. CorjiacHO OZHOMY BapUAHTy OCYLIECTBICHHS Kakablii Rx
npencrasisier coboit CFaH. CormacHo ogHOMY BapHaHTy OCYIIECTBIEHHs Kakabli Rx
npencrassier codoit F.

(bS) CornacHo ogHOMY BapuaHTy ocymiecTBieHHs nBa Rx Bmecte obpasyror =0, =CH»
u =CF>.

(b6) CormnacHo 0OTHOMY BapHaHTy OCYyIIeCTBiIeHUs 1Ba Rx BMecTe oOpaszyrot =0O.

(b7) CormnacHo 0omHOMY BapHaHTy OocyluecTBieHus 18a Rx BMecte oOpasyror =CH,.

(b8) CormnacHo ofHOMY BapHaHTy ocyluecTBieHus 1Ba Rx BMecte oOpasyror =CF.

(b9) CornacHo omHOMY BapHaHTy OCYINECTBJIEHHUs iBa Rx, BMecTe ¢ aTOMOM yriiepona, ¢
KOTOPBIM OHH CBSI3aHbI, 00Pa3yIOT LIUKJIOMPOIHIL.

(a2) CornacHO OTHOMY BapHaHTy OCYLIECTBIEHUs X npenacrasisier codoi O.

(a3) CornacHO OTHOMY BapHaHTy OCYLIECTBIEHUs X MPeaCcTaBisieT co0oH S.

(a4) CornacHo omHOMY BapUaHTy ocyliecTBieHus X npeacrassier coboit CH=CH.

(a5) CornacHo OTHOMY BapUaHTY OCYLIECTBICHHs X OTCYTCTBYET.

(a6) CornacHo OTHOMY BapUaHTY OCYLIECTBICHHsI X HE OTCYTCTBYET.

(c1) CornacHo OJHOMY BapHaHTy OCYILIECTBJICHMS P MPEACTaBIsIeT co0oit 1, 2 mnu 3.

(c2) CornacHo OJHOMY BapHaHTy OCYIIECTBJICHHUs P NPEACTaBIIsieT co0oit 1 mnu 2.

(c3) CornacHo OJHOMY BapHaHTy OCYIIECTBJICHHUS P TPEACTABIISIET COOOM 1.

(c4) CornacHo OOHOMY BapHUaHTy OCYLIECTBJIEHUS P MpencTasisier codoii 2, 3, 4, 5 wnu 6.

(d1) CornacHo ofHOMY BapHaHTy OCYIIECTBJICHUS Kbl Rz mpencrasisier codoii H.

(d2) CornacHo OmHOMY BapHaHTy OCYLIECTBJIIEHHsI 1O MeHbIIeH Mepe omuH Rz
npexacrasisier codoi C1-Cy4 ankun (Hanpumep, METHIL, STUIL, H-TIPOTIHL, #30-TIPOTIWJ, H-OyTHIL, U30-
oy, emop-oyrun win mpem-0ytun), C1-Cs anmkun, 3aMeleHHbld OJHUM WM HECKOJIbKUMHU
aTOMaMH TrajioreHa (Hanpumep, METU, ST, H-TIPOTIWIL, #30-TIPOTIWIL, H-OyTHI, #30-0yTHIL, 6Mop-
OyTun wiu mpem-OyTHJI, KaKAbIA 3aMelleH OJHUM HJIM HECKOJbKUMH aTOMaMH TIajioreHa
(nanpumep, F, Cl, Br unn 1)), unu ranoren (nanpumep, F, Cl, Br wu I).

(d3) CornacHo OmHOMY BapHaHTy OCYILIECTBJIICHHs IO MeHbIIeHd Mepe omuH Rz
npenacrasisier codoit C1-Cyq ankun (nanpumep, METHIL, STUIL, H-TIPOTIHL, #30-TIPOTINJ, H-OYTHIL, U30-
OyTun, smop-0yTun unu mpem-0yTun).

(d4) CornacHoO OmHOMY BapHaHTy OCYILIECTBJICHHs IO MeEHbIIeH Mepe omuH Rz
npencrasisier coboit C1-Cy4 ankui, 3aMeIeHHbli OMHUM WM HECKOJbKUMH aTOMaMU TajioreHa

(Hanpumep, METHUI, 3T, H-TIPOIIL, U30-NIPOTHI, H-OyTHIL, #30-OyTUI, 6MOP-OyTHI UK mMpent-
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OyTH, KaXKABIi 3aMeIIeH OJHUM WM HECKOJIBKUMH aToMamu rajiorena (nanpumep, F, Cl, Br nm
D).

(d5) CornacHo OmHOMY BapWaHTy OCYLIECTBJIIGHHsS 1O MEHbIIEH Mepe omuH Rz
npexacrasisieT cobol ranore (nanpumep, F, Cl, Br umm I).

(el) CornmacHo omnoMy BapmaHTy ocymectsieHusi Ti mpencrasisier coboii CHORy,
C(O)R1, C(O)OR1, C(O)N(R1)2 mmt NR1C(O)R1.

(e2) CormacHo omHoMy BapuaHty ocyuiectBienus T1 mpencrasisier coboir C(O)Ry,
C(O)ORy, C(O)N(R1)2 um NR1C(O)R1.

(e3) CormacHo omHOMy BapuaHty ocyuiectBienus T1 mpencrasisier coboit C(O)Ry,
C(O)OR1 mu C(O)N(R1)2.

(e4) Cornacuo onHoMy BapuaHTy ocyuiectsieHus: 11 npencrasisier codoit C(O)OR1 wnmu
C(O)NR1)z.

(e5) CornacHo omHOMY BapuaHTy ocyiuectieHus: T1 npexacrasiser coboii C(O)R1 mmm
C(O)OR.

(e6) CormacHo omHOMYy BapuaHTy ocyiuecTBienusi T1 mpencrasnsier coboii C(O)Rjy,
C(O)OR1, C(O)N(R1)2, NR1C(O)R1, C(S)R1, C(S)N(R1)2 mmu NR1C(S)R11.

(e7) CornacHo omHOMYy BapuaHTy ocyiuecTBieHusi T1 mpencrasnsier cobori C(O)ORy,
C(O)N(R1)2, NR1C(O)R1, C(S)N(R1)2 mimu NR1C(S)R11.

(e8) CornmacHo omHOMy BapuaHTy ocyuiectBieHus T1 mpencrasisier coboit C(O)ORy,
C(O)N(R1)2 mu C(S)N(R1)2.

(e9) CormacHo omHOMY BapuaHTy ocyinectBieHuss Ti1 mpexacraenser coboii C(S)Ri,
C(S)N(R1)2 wmu NR1C(S)R11.

(e10) CornacHo omHOMy BapuaHTy ocyiuectBiieHusi Ti1 mpexncrasnser cobori C(O)Ry,
C(O)OR;1, C(O)N(R1)2, NRiC(O)Ri, C(O)NHS(O):Rs, C(O)NHCOR;, C(O)NHOH wmu
C(O)NHCN.

(e1l) CornacHo omHOMy BapuaHTy ocyiuectBieHusi T1 mpeacrasnser coboii C(O)ORy,
C(O)N(R1)2, C(O)NHS(O)2Rs, C(O)NHCOR}, C(O)NHOH wunu C(O)NHCN.

(f1) CormacHo ogHOMY BapHaHTy OCYIIECTBIICHUs Kakabiid R1 mpencrassier codoit H.

(f2) CornacHo OmHOMY BapuaHTy OCYINECTBJCHUs IO MeHbIeld wMepe omauH Rj
npenctasisier cobott C1-C4 ankui (Hanpumep, METUI, STHI, H-TIPOTIWIT, #30-TIPOTIHIL, H-OyTHIL, #30-
oy, emop-oyrun win mpem-0ytun), C1-Cs anmkui, 3aMenieHHbld OJHUM WM HECKOJIbKUMHU
aTOMaMHU TajioreHa (Hanpumep, METWJI, STUI, H-TIPOTIUJI, #30-TIPOTIHJI, H-OyTHII, #30-0yTHII, 6Mop-
6YTI/IJ'I 501050 mpem-6yTI/m, Ka)KI[beI 3aMCIICH OAHUM WJIM HECKOJBKHUMU aTOMAMU TaJIOI€HaA

(nanpumep, F, Cl, Br unn 1)), unu ranoren (nanpumep, F, Cl, Br wu I).
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(f3) CornacHo OmHOMY BapuaHTy OCYINECTBJICHHUs IO MeHbIIeH wMepe omauH R;
npexacrasisier codoii C1-Cyq ankun (nanpumep, METHI, STUI, H-TIPOTIHIL, %30-TIPOTINJL, H-OyTHIL, U30-
OyTun, smop-OyTuin unu mpem-0yThn).

(f4) CormacHo OmHOMY BapuaHTy OCYINECTBJCHHUs IO MeHbIeH wMepe omuH Rj
npexacrasisier codor C1-Cy4 anmkui, 3aMeIneHHbli OHUM HJIH HECKOJIbKIMU aTOMaMH rajoreHa
(Hanpumep, METUI, 3TUI, H-TIPOIII, U30-NIPONUI, H-OyTHIL, U30-0yTUII, 6MOP-OyTUI UITN mMpent-
OyTHII, KOKABIA 3aMEIeH OTHUM WM HECKOJIbKUMH aToMamu rajoreHa (nanpumep, F, Cl, Br uin
D).

(f5) CormacHo OmHOMY BapuaHTy OCYINECTBJICHHUs IO MeHbIIeH wmepe omauH R
npexacrasisieT cobo ranore (vanpumep, F, Cl, Br unmu I).

(g1) CormnacHo 0JHOMY BapHaHTy OCYIIECTBJIEHUS M mpezacTasisier codoi 0, 1, 2 wu 3.

(g2) CornacHO OZHOMY BapHaHTy OCYIIECTBIEHUSI m mpencrasisier coboii 0, 1 wm 2.

(g3) CornacHo OHOMY BapHaHTy OCYIIECTBIEHHSI M MpencTasisieT coboii 0.

(g4) CornacHO OJTHOMY BapUaHTy OCYIIECTBJIEHHUS] M TpeACTaBysieT codou 1 mmm 2.

(g5) CornacHo ogHOMY BapHaHTY OCYIIECTBIIEHHS M MPenCTaBisieT coboii 1.

(g6) CornacHo OZHOMY BapHaHTY OCYIIECTBIICHHSI M MPENCTaBIsieT coOoi 2.

(h1) CormacHoO OZHOMY BapHUaHTy OCYLIECTBJIEHHs IO MeHbIIeH Mepe omuH Y
npencrasisier coboii C1-Cs ¢ HepasBerBiaeHHOH wenbto uian C3-Cs pasBETBICHHBIN aJIKHI
(Hanpumep, METWN, 5TWI, H-TIPOMWJI, U30-TIPONUJ, H-OYTHI, #30-OyTwn, emop-OyTun, mpem-
OyTHII, IEHTUII, #30-TIEHTHT WK TEKCUJT), HE00s3aTeIbHO 3aMEIEHHBIN OTHUM HITH HECKOJIbKUMHU
rpynnamu, HezaBucumo BoeiOpanHbiMH U3 OH, NH», N3, ramorena, O-(Ci-Cs ankwmn), S-(C1-Ce
ankmi), NH-C1-Cs anmkuna u N-(C1-Ce ankwmn),. CornacHo 0OJHOMY BapHaHTy OCYIIECTBIIECHUS IO
MeHbIel Mepe onuH Y mpencrasisieT coboi Ci1-Cy ankun (ranpumep, METWI, 3TUJ, H-TIPOITHI,
U30-TIPOTINII, H-OYTHIL, #30-0yTHII, 6MOp-OyTHI W mpem-0yTHit), HeoOA3aTEIHHO 3aMELEHHBIH,
KaK OMUCAaHO B HacrosimeM uzoOpererHnd. COrJIaCHO OJHOMY BapHaHTY OCYIIECTBJICHHUS IIO
MeHblIeH Mepe oamH Y mpencrasisier codoit C1-Cs ¢ HepasBerBieHHOW menbio wim C3-Ce
Pa3BETBJIECHHBIN AKWJI, U OH 3aMeIleH, KaK OMHCAaHO B HacrosimeM u3odpereHun. CoriacHo
OJHOMY BapHaHTy OCYIIECTBJICHMs IO MeHbIneil Mepe omguH Y mpencrasisier coboit Ci1-Cs ¢
Hepa3eeTBieHHON 1enbto min C3-Cs pazeerBieHHbN ankui, 3amerneHHbii OH, NH», N3, ranoren
i O-(C1-Cs amkmi). CorjlacHO OJHOMY BapUAHTY OCYINECTBIICHHS MO MEHbIIEH Mepe onuH Y
npencTaBsier coOOH MeTHs, HeoOs3aTeNbHO 3aMELIeHHBIH, KaK OIHMCAHO B HACTOSIIEM
u3o0perennyn. COryiacHO OFHOMY BAapHUAHTy OCYINECTBJICHHS IO MeHbIIEH Mepe oamH Y
npeacTaBsier co0Oi 3T, HEeoOs3aTeNbHO 3aMEIICHHBIH, KaK OINHWCAaHO B HACTOSIIEM
u3o0perennyn. CoOryiacHO OFHOMY BAapUAHTy OCYINECTBJICHHS IO MeHbIIEH Mepe oamH Y

npeacTaBisier coOoil #30-mponuy, HeoOs3aTeNbHO 3aMEINEHHBIH, KaK OMHUCAHO B HACTOSIIEM
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u3o0perennn. CoOryiacHO OFHOMY BAapUAHTy OCYINECTBJICHHS IO MeHbIIEH Mepe oamH Y
npeacTaBisier codoit mpem-0yTuia, HeoOs3aTeIbHO 3aMEIIeHHBIN, KaK OMHCAHO B HACTOSIIEM
M300peTEeHN.

(h2) CormacHo OZHOMY BapHWaHTy OCYILIECTBJIEHHsS IO MeHbIIEH Mepe omuH Y
npenctasisier coboit C2-Cs ¢ HepasperBiieHHOH wHenblo i C3-Cs pa3BeTBICHHBIA aJTKEHUI
(nanpumep, 3TeHNI, TPOTIEHIIT, OYTEHNJI, IEHTEHWJT UJIM TeKCEHIT), He0O0s3aTebHO 3aMeIeHHbIN
OITHUM WJIN HECKOJIbKUMU rpymnmnamu, He3aBrucuMo BoiOpanHbiMu u3 OH, NH», N3, ranorena, O-
(C1-C¢ anxmn), S-(Ci1-Cs anxwmi), NH-C1-Cs ankuna u N-(C1-Cg ankwmn),. CorjacHO ogHOMY
BapUAHTy OCYLIECTBJIEHHWs 10 MeHblIed wMepe oauH Y mnpexacraBiusier coboir Cr-Cs ¢
Hepa3BeTBiieHHON 1Henblo win (C3-Cs pa3BerTBieHHbIM ankeHus, 3amewieHHbli OH, NH;,
rajorenoM min O-(C1-Ce anxun).

(h3) CormacHo OmHOMY BapHUaHTy OCYLIECTBJIEHHMs IO MeHbIIeHd Mepe oauH Y
npenacrasisier coboit C»-Cs ¢ HepasseTBieHHOW nenbio WiH C4-Cs pa3BeTBJICHHBIN ATKUHHI
(nanpumep, >THHWN, TPONMHIJ, OYTHHWI, TeNTEHWI WM TeKCHHWI), Heo0sI3aTeIbHO
3aMEIeHHbIH OIHUM HMJIM HECKOJIbKUMHM IpyIIaMy, He3aBucumo BbiOpaHHbiMU 13 OH, NHz, N,
rajioreHa, O-(C1-Cs anxun), S-(C1-Cs anmkun), NH-C1-C¢ ankuna u N-(C1-Cs ankuin),. CornacHo
OHOMY BapHaHTy OCYIIECTBJICHUs MO MeHbIneil mepe oauH Y mpencrasisier cobort Cr-Cs ¢
HepasBeTBieHHON 1enbto unu (C4-Ce pasBerBieHHblll ankuHwi, 3ameuieHHbli OH, NH,
rajjoreHoM min O-(C1-Ce ankun).

(h4) CormacHo OAHOMY BapUaHTy OCYIIECTBJIEHHSI IO MEHbIIEH Mepe onauH Y
npexacrasisier coboit ranoren (wanpumep, F, Cl, Br wmm I). CorimacHo ogHOMY BapuaHTy
OCYLIECTBJIEHHSI 110 MEHbIIEH Mepe oauH Y npencrasisier codoit F. CorinacHo onHOMY BapuaHTy
OCYLIECTBJIEHHsI IO MEHbLIeH Mepe onuH Y npencrasisiet coboit Cl. CornacHo 0OqHOMY BapUaHTy
OCYIIECTBJICHHS 0 MEHbIIIEH Mepe OMuH Y TpencTanisieT codoii Br.

(h5-1) CormacHO OZHOMY BapHaHTy OCYIIECTBJIEHUs IO MeHbIIeH Mepe omuH Y
npenctasisier codoit OH wmu O-(C1-Cs ¢ HepasBeTBiienHO# 1enblo win C3-Cs pa3BeTBICHHBIN
ankwn) (Hanpumep, METWI, 3TWJ, H-TIPOMWII, #30-TIPOTHII, H-OyTHI, #30-OyTwi, 6mop-OyTwui,
mpem-OyTHI, TIEHTWI, #30-TIEHTWJ WM TeKCHJI), TZI€ AJKWIbHBIA (parMeHT HeoOsS3aTeNbHO
3aMelleH OJHOW WJIM HeCKOJBbKMMH Trpymnmnamu, He3aBucuMo BbiOpaHHbiMu u3 OH, NH), Njs,
rajoreHa, O-(C1-Cs ankun), S-(C1-Cs ankmn), NH-C1-Cs ankuna u N-(C1-Cs anmkmin),. CornacHo
OHOMY BAapHAHTy OCYINECTBJIEHHUs] MO MEHbIIeH Mepe onuH Y mpeacrasisier coboit O-met,
HeoOsI3aTeNIbHO 3aMEIEHHbIH, Kak OMUCAaHO B HacrosmeM u3o0pereHnd. COriacHO OXHOMY
BApUAHTy OCYINECTBJIEHUS IO MEHbLIeH Mepe OauH Y mnpexacrasisier coboit O-3Tw,

HeoOs13aTeNIbHO 3aMEIIeHHBbIl, Kak ONMHCAHO B HacrosmeM usobpereHnn. CoriacHO OXHOMY
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BAPUAHTY OCYILIECTBIEHMs MO MeHbIIel Mepe omuH Y mpencrasisier coboi O-u3o-mponm,
HeoOs13aTeNbHO 3aMEIEHHbIH, KaK OMMMCAHO B HACTOSIIEM M300PETEHNH.

(h5-2) CormacHO OZHOMY BapHaHTy OCYIIECTBJIEHHs IO MeHbIIeHl Mepe OomuH Y
npenctasisier coboit O-(C»-Cs ankenwn) (nanpumep, >TEHWI, TMPONEHIJ WIH OYTEHH), TAe
ANKEHWIBHBIH (pParMEHT HeOOs3aTeNbHO 3aMeIleH OJHOM WJIM HECKOJNbKHMHU TPYIIIaMHU,
He3aBucuMo BoiOpanHbiME U3 OH, NH, N3, ranorena, O-(Ci-Ce ankun), S-(C1-Cs ankmn), NH-
C1-Cs anxuna u N-(C1-Ce ankwmn),. CornacHO OIHOMY BapUaHTy OCYLIECTBJICHHS IO MEHbIIEH
Mepe oauH Y mpeacrarBisier coOoi O-3TeHms, HeoOs3aTeNbHO 3aMELICHHBIH, KaK OMUCAHO B
HacTosmeM n3odperennn. CornacHO OJHOMY BapUAHTY OCYLIECTBJIEHHS 110 MEHbIIEH Mepe OUH
Y npencrasnsier codoit O-nporneHmn, HeoOsA3aTENbHO 3aMeIEeHHBIN, KaK OMHUCAHO B HACTOSIIEM
n300peTeHNH.

(h5-3) CormacHO OFHOMY BapHaHTy OCYIIECTBJIEHHs I0 MeHbIIeH Mepe oauH Y
npencrasisier coboit O-(Ca-Cy ankunmn) (Hanpumep, >TUHWI, TPONUHUI WM OyTHHWI), TAE
AKUHWIBHBIA (PparMeHT HeoOsA3aTeNbHO 3aMeIeH OJHOW WIM HECKOJIbKUMHU TIPYIIaMH,
He3aBucuMo BbiOpanHbiMu U3 OH, NHa, N3, ranorena, O-(C1-Cs ankun), S-(C1-Cs anxmn), NH-
C1-Cs anxuna u N-(C1-Ce anmkmi);. CornacHO OIHOMY BapHaHTy OCYINECTBJICHHUS MO MEHbIIEH
mepe onuH Y mnpeacraBisier coOor O-3THHWI, HEOOS3aTeNbHO 3aMEINEHHBIH, KaK OMHCAHO B
HacTosieM n3ooperennn. CorlacHO OJHOMY BapUAHTY OCYLIECTBJICHHS 10 MEHbIIEH Mepe OUH
Y npencrasnsier cobort O-nponuHMI, HeoOs3aTeIbHO 3aMELICHHBIH, KaK OMHCAHO B HACTOSILIEM
U300peTeHHH.

(h6-1) CormacHO OZHOMY BapHaHTy OCYIIECTBJIEHUsS IO MeHbIIell Mepe OomuH Y
npenctasisier codoit S-(C1-Cs ¢ HepasBerBneHHOU Lenbio Ui C3-Cs pa3BETBICHHBIN aJIKII)
(Hanpumep, MeTWN, 5TWI, H-TIPONWJI, U30-TIPONUJ, H-OYTHI, #30-OyTwi, emop-OyTun, mpem-
OyTHJI, IEHTUJI, #30-TISHTHJI UM TeKCHIT), TIe aJKUJIbHBIA (parMeHT HeoOsI3aTeNIbHO 3aMelleH
OITHOM WJIM HEeCKOJIbKUMH rpyrnmnamu, He3aBucuMo BeiOpanHbiMU u3 OH, NH», N3, ranorena, O-
(C1-C¢ anxun), S-(Ci-Cs anxwmn), NH-C1-Cs ankuna u N-(C1-Cg ankwmn),. CormacHO OgHOMY
BAPUAHTy OCYILIECTBIEHHS IO MeHbIIell Mepe omuH Y TpeacraBisier coOod  S-metw,
HeoOsI3aTeNIbHO 3aMEIEeHHbIN, Kak OMUCAaHO B HacrosmeM m3o0pereHnd. COriacHO OIHOMY
BAPUAHTy OCYIIECTBJECHUS IO MeEHbIIeH Mepe OAuH Y TMpenacTaBisier coOod  S-3Twu,
HeoOsI3aTeNbHO 3aMEIEeHHbIH, KaK OMUCAaHO B HacrosmeM wu3o0pereHnd. COriacHO OIHOMY
BAPUAHTY OCYINECTBIEHHs IO MEHbLIeH Mepe OnuH Y TpencTaBisieT coboit S-uzo-mpomnu,
HeoOs13aTeNbHO 3aMEIIEHHBIH, KaK OMMCAHO B HACTOSIIEM H300PETEHUH.

(h6-2) CormacHO OZHOMY BapHaHTy OCYIIECTBJIEHHsS IO MeHbIIeH Mepe oauH Y
npenacrasjsier coboit S(0)-(C1-Ce anxun) wnu S(0)2-(C1-Cs ankun) (nanpumep, METHI, STUTL, H-

NPOTIMJL, #30-TIPOTIWIL, H-OYTHIL, #30-OyTHII, 6MOp-OyTHIL, mpem-OyTHII, TEHTUJI, #30-TIEHTHIT WA
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TeKCWJI), T7ie aJKWIbHBIH (parMeHT HeoOs3aTeNIbHO 3aMEIeH OJHOW WJIM HECKOJbKUMHU
rpymmnamu, HezaBucumo BeiOpanHbiME U3 OH, NH», N3, ramorena, O-(Ci-Cs ankwmn), S-(C1-Ce
ankmi), NH-C1-Cs anmkuna u N-(C1-Cs ankwmn),. CormacHO 0OJHOMY BapHaHTy OCYIIECTBICHUS IO
MeHbIei Mepe oamH Y mpencraBisier coborr S(O)CH3, HeoOs3aTenbHO 3aMEIeHHBIH, Kak
OIMHCAHO B HACTOSIIEM U300pEeTEeHHH.

(h7) CormacHo OZHOMY BapHUaHTy OCYILIECTBJIEHHsS 110 MeHbIIeH Mepe omuH Y
npenctasisier codboii NH, NH-C1-Cs ¢ HepasserBnenHoi wnenbio mwin C3-Cs pasBeTBICHHBIH
ANKUI (Hanpumep, METUIL, STHIL, H-TIPOTINJL, #30-TIPOTIWI, H-OYTHII, #30-0yTUI, 6mMop-OyTUiL, mpent-
Oytun, nentun, uzo-nenrun unu rexcun) umm N-(C1-Cs ¢ HepassersnenHoil nenero uinn Cs-Ce
Pa3BETBIEHHBIN aNKuN)2 (Hanpumep, METHI, 3T, H-TIPOIUI, #30-TIPONMJI, H-OyTHI, #30-0yTHII,
emop-Oytun, mpem-OyTHI, TEHTWI, #30-TIEHTUJ WIA TeKCHJ), TA€ AaJKUIbHBIA (parMeHT
Heo0s3aTeTbHO 3aMeleH OJHOM MIJIM HECKOJIbKUMU IPYIIIaMH, He3aBUCUMO BbIOpanHbIMH 13 OH,
NHz, N3, ranorena, O-(C1-Cs anxui), S-(C1-Ce anxun), NH-C1-Cs ankuna u N-(C1-Cs ankun),.
CornacHo OHOMY BapHaHTy OCYIIECTBIICHUS 10 MEHbIIEH Mepe onuH Y npeacrasisieT coboi N-
(C1-Cs ankun);, He0Os3aTENbHO 3aMELICHHBIH, KaK OMMCAHO B HACTOSIIEM H300pETEHHH, W J1BA
C1-Cs ankuna sBISAIOTCA OAMHAKOBBIMU. COrJIACHO OZHOMY BapHAHTy OCYIIECTBIEHHS IIO
MeHbLIei Mepe oguH Y mpexncrapisier coboit N-(C1-Cs ankui),, HeoOs13aTeIbHO 3aMeIleHHbIH,
KaK OMUCaHO B HacTosimeM n3odperenuu, u asa Ci1-Ce ankuna orianyarotcs. CorinacHo oqHOMY
BAPMAHTY OCYINECTBJICHHS IO MeHbIned Mepe omwH Y mnpenctaBiser coboii N(CHz),
HeoOs13aTeIbHO 3aMeIleHHbI, KaK OMHCAHO B HacTosiieM Hu3o0pereHun. COryiacHO OIXHOMY
BapPHAHTY OCYINECTBJIEHUS MO MeHbInel Mepe onuH Y mpencrasisieT codoit N(CH3)(CH,CH3),
HeoO0s13aTeNIbHO 3aMEIEHHbIH, KaK OMHCAHO B HACTOSILIIEM H300PETEHHUH.

(h8) CormacHo OZHOMY BapHaHTy OCYLIECTBJIEHHsS IO MeHbIIeH Mepe omuH Y
npexacrasisier coboi Q-T.

(h9) CormacHo OZHOMY BapHaHTy OCYLIECTBJIEHHsS IO MeHbIIEH Mepe omuH Y
npenctassier codoit Q-T, C1-Cs anxwin, ranoren, O-(C1-Cs ankun), S-(C1-Cs ankmn), O-(C2-Cs
ankenmn), O-(C»-C4 anxkunmn), NHz, NH-C1-Cs ankun, N-(C1-Cs ankumn), S(O)-(Ci-Cs anxwn)
ik S(0)2-(C1-Cs ankmi), Kak OMMCAHO B HACTOSIIIEM U300pETEHUN.

(h10) CormacHo OZHOMY BapHAHTy OCYLIECTBIEHUs IO MEHbIIEH Mepe oamH Y
npenctassier coboit Q-T, C1-Cs ankun, ranoren, O-(C1-Cs anxun), S-(C1-Ce ankwun), NH,, NH-
C1-Cs anmkmn, N-(C1-Cs ankwmn), wiu S(0)2~(Ci1-Cs anmkmit), Kak OMHCAHO B HACTOSIIEM
H300pEeTEeHH.

(h11) CormacHo OZHOMY BapHAaHTy OCYLIECTBIEHUs IO MEHbIIEH Mepe oamH Y
npenctasisier codoit Q-T, C1-Cs anxwin, ranoren, O-(C1-Cs ankun), S-(C1-Cs ankmn), O-(C2-Cs

ankenmn), O-(C»-C4 anxkunmn), NHz, NH-C1-Cs ankun, N-(C1-Cs ankmn), S(O)-(Ci-Cs anxwn)
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wn S(0)2-(C1-Cs ankmi), Kak OMMCAHO B HACTOSIIIEM H300PETEHHUH, U 110 MEHbIIEH Mepe Ipyroi
Y npexncrasisiet coboit Q-T, C1-Cs ankun, ranoren, O-(C1-Cs ankmn), S-(C1-Cs ankmn), O-(C2-Cy
ankenmn), O-(C»-C4 ankunmn), NHz, NH-C1-Cs ankun, N-(C1-Cs ankmn), S(O)-(Ci-Cs anxwn)
ik S(0)2-(C1-Cs ankmi), Kak OMUCAHO B HACTOSIIIEM H300PETEHNN.

(h12) CormacHo OgHOMY BapHaHTy OCYLIECTBIEHUs IO MeHbIIeH Mepe oamH Y
npenctasisier coboit Q-T, C1-Cs ankun, ranoren, O-(C1-Ces anxun), S-(C1-Ce ankwmn), NH,, NH-
C1-Cs ankmn, N-(C1-Cs anxwmn), wim S(0)2~(Ci1-Cs anmkmit), KaKk OMNHCAHO B HACTOSIIEM
u300peTeHny, 1 1Mo MeHblue mepe apyroi Y npexacrasisier codoit Q-T, C1-Cs anmkun, ranores,
O-(C1-Cs ankmn), S-(C1-Cs ankmn), NH,, NH-C1-Cs anxun, N-(C1-Ce ankmn), umu S(0)2-(C1-Ce
AJIKWIT), KaK OMHUCAHO B HACTOSIIIEM N300pETeHHH.

(h13) CormacHo OgHOMY BapHaHTy OCYLIECTBIEHHUs IO MeHbLIeH Mepe oauH Y
npencrasisierT codoit Q-T, kak OMUCaHO B HACTOSIIEM U300PETEHUH, U [0 MEHBLIEH Mepe IpyTrou
Y npencrasisier coboit C1-Cs anxun, rajgoren, O-(C1-Ce ankun), S-(C1-Cs ankuin), NH,, NH-C;-
Ce amxu, N-(C1-Cs anxun), unu S(O)2-(C1-Cs ankun), Kak OMMCaHO B HACTOSIIIEM U300PETEHHH.

(h14) CornmacHO OZHOMY BapHAHTy OCYLIECTBIEHHUs IO MeHbIIEH Mepe oauH Y
npexacrasJsier codoii ranoreH, OH, O-(C1-Cs ankun), S-(C1-Cs ankwun), NHz, NH-C1-Cg anmkun wu
N-(C1-Cs ankmi), Kak ONMHMCAHO B HACTOSIIEM HM300pETEeHHMH, U IO MEHbLIeH Mepe Apyroi Y
npenctasisier codoii ranoren, OH, O-(C1-Ces ankmun), S-(C1-Cs ankuin), NH,, NH-C1-Cs anmku uiu
N-(C1-Cs ankuin),, Kak OMUCAHO B HACTOSIIIEM H300PETEHHH.

(h15) CornmacHO OZHOMY BapHAHTy OCYLIECTBIEHUs IO MEHbIIEH Mepe oamH Y
NPENCTaBIsieT COOOM rajioreH, Kak OMUCAHO B HACTOSIIEM H300pETeHHH, U MO MEHbIIEeH Mepe
apyroit Y npencrasisietr codoit ranoreH, OH, O-(C1-Cs ankun), S-(C1-Cs ankwmn), NHz, NH-C1-Cs
anmkun nin N-(C1-Cs ankuir);, Kak omucaHo B HacrosimeM uzoOperenuu. COrjlaCHO OIHOMY
BapPHAHTY OCYIIECTBJIEHHsS MO MeHbIIel Mepe onuH Y mpexncrasisier codoit Cl, u mo MeHblei
Mmepe apyroi Y npencrasisier codoit ranoreH, OH, O-(C1-Cs ankwun), S-(C1-Cs anmkuin), NH,, NH-
C1-Cs anmxun mm N-(C1-Cs ankui),, Kak OMUCAHO B HACTOsIEM n300pereHnu. COrjacHO OJTHOMY
BAPHAHTY OCYINECTBJIEHHsS MO MeHbIIel Mepe onuH Y mpencrasisier codoit Cl, u mo MeHbIei
mepe apyroit Y mpencrasisier codoit ranoren, O-(Ci1-Cs ankwmn), S-(C1-Cs anxmn), NH-C;-Ce
anmkunn nin N-(C1-Cs ankuir);, Kak omucaHo B HacrosimeM uzoOperennu. COrjlacHO OIHOMY
BapPHAHTY OCYINECTBJIEHHs MO MeHbIIel Mepe onuH Y mpencrasisier codoit Cl, u mo MeHbIei
mepe npyroi Y mpencrasisier codoit Cl, O-(C1-Cs anmkun) wmm S-(C1-Ce ankm), Kak OMUCaHO B
HacTositeM u3obpererHnn. COrjlacHO OHOMY BapHaHTY OCYILECTBJICHHUS 110 MEHbLIEH Mepe OJUH
Y npencrasmsier codoit Cl, u mo mensIneli mepe apyroit Y npexacrapisiet codoii Cl umu O-(Ci-Cs

AJIKMIT), KaK OMHCAHO B HACTOSIIIEM H300pETeHNN.
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(h16) CornacHo ogHOMY BapUaHTy OCYILIECTBICHHS ABa Y, BMECTE C ABYMSI CMEKHBIMHU
aTroOMaMH yrjiepona, C KOTOPbIM OHM CBSI3aHbL, OOpa3yIOT LHMKJIOMEHTH, LUKJIOTEKCHII,
LMKJIOTENTH,  LMKJIOMEHTeHW1,  LMKJIOTeKCEHWJ,  LUKJIOTeNTEHHJ,  LUKJIOTEITEeHHII,
LIMKJIOTEKCUHIT HJIM LUKIorentuHmi. COrjacHO OJHOMY BapHaHTy OCYIIECTBJICHHS JBa Y,
BMECTE C JBYMsI CMEKHBIMH aTOMaMH YIJIepOAa, C KOTOPbIM OHM CBsi3aHbI, OOpa3yroT
LIMKJIOTEKCHJI.

(h17) CornacHo ogHOMY BapuaHTy OCYLIECTBIEHHS ABa Y, BMECTE C ABYMSI CMEKHBIMHU
aTOMaMH YTJIepoJia, C KOTOPBIM OHU CBSI3aHbI, 00Pa3yiOT (hEHMUIL.

(h18) CornacHo oqHOMY BapHaHTy OCYLIECTBIIEHHS IO MEHbLIEH Mepe OJUH Y HaXOOUTCs
B 0-TIOJIOXKEHUH, Kak oTMeueHo B popmyte I, Ia nmm Ib.

(h19) CornacHo oqHOMY BapHaHTy OCYLIECTBIIEHHsI IO MEHbIIEH Mepe OJUH Y HaXOOUTCs
B 5-10J10kK€HNH, Kak oTMeueHO B popmyute I, Ia nmm Ib.

(h20) CornacHO OIHOMY BapUaHTy OCYLIECTBJIEHUS IO MEHbLIEeH Mepe OUH Y HaXOIUTCS
B 7-TIOJIOXKEHUH, KaKk 0OTMe4eHO B ¢opmyuie I, Ta nmm Ib.

(h21) CornacHo OmHOMY BapUaHTy OCYLIECTBJIEHUsS IO MEHbIIeH Mepe OUH Y HaXOIUTCS
B 5-TIOJIOKEHUHU U MO MEHbIIEH Mepe OAUH Y HaxOAUTCs B O-IOJIOKEHUHU, KaK OTMEYEHO B
dopmyne I, Ia nmm Ib.

(h22) CornacHo 0HOMY BapHaHTy OCYLIECTBICHHSI IO MEHbLIEH Mepe OUH Y HaXOIUTCS
B 7-TIOJIOKEHUM U MO MEHbIIEH Mepe OnuH Y HaxOAUTCS B O-TOJIOKEHUU, KaK OTMEYEHO B
dopmyne I, Ia wu Ib.

(h23) CornacHo 0ofHOMY BapHaHTy OCYINECTBJICHUS] ONMH Y HAXOIMTCS B S-TIOJIOKEHHH, &
napyroit Y HaxoauTcsi B 6-TOJIOKEHNH, Kak oTMedeHO B (hopmyute I, Ta wum Ib.

(h24) CornacHo 0oqHOMY BapHaHTy OCYINECTBJICHUSI ONMH Y HAXOIUTCS B 7-TOJIOKEHHH, &
apyroit Y HaxoquTcsl B O-TOJIOKEHUH, Kak oTMedeHO B (hopmyite I, Ta wum Ib.

(11) CornacHo OTHOMY BapHaHTy OCYIIECTBIEHHS N mpencrasisieT codoit 0, 1, 2 mumm 3.

(12) CornacHO OTHOMY BapHaHTY OCYIIECTBIEHHS N npencrasisier codoit 0, 1 umm 2.

(13) CornacHo OJJHOMY BapHaHTy OCYINECTBJICHHS N TpeacTaBisieT codoit 0.

(14) CornacHO OJJTHOMY BapHaHTY OCYINECTBJICHHs N TpeacTanisier codoit 1 mmm 2.

(15) CornacHo 0JJHOMY BapHaHTy OCYINECTBJICHHS N TIPeACTaBsieT codoit 1.

(16) CornacHO OJJHOMY BapHaHTy OCYINECTBJICHHS N TIPECTaBISIET COO0i 2.

(1) CormacHo opmHOMY BapuUaHTy OCYIIECTBJIEHHS N0 MeHbIIEH Mepe OauH Z
npenctasisier coboit C1-Cs ¢ HepasperBieHHOUW wenblo il C3-Cs pa3BETBICHHBIN aJTKUI
(Hanpumep, MeTWN, 3TWI, H-TIPOTIWJ, U30-TIPONUN, H-OYTHI, #30-OyTWi, emop-OyTun, mpemn-
OyTHII, MEHTWI, #30-TICHTIT WK TeKCUJT), He00s3aTeNIbHO 3aMEIeHHbIH OTHUM HJTH HECKOJIbKUMHU

rpymmnamu, HezaBucumo BeiOpanabiME U3 OH, NH», N3, ramorena, O-(Ci-Cs ankwmn), S-(C1-Ce
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ankwmi), NH-C1-Cs anmkumna u N-(C1-Cs ankwmn),. CormacHO OJHOMY BapHaHTy OCYIIECTBIICHUS IO
MeHbIIel Mepe onuH Z npenctasisier codoit C1-Cy ankun (Hanpumep, METHI, STUJ, H-TIPOITHIL,
U30-TIPOTINII, H-OYTHIL, #30-0yTHII, 6MOp-OyTHI WK mpem-0yTHiT), HeoOsA3aTEIbHO 3aMELEHHBIH,
KaK OMUCAaHO B HacrosimeM uzoOpereHny. COrlacHO OJHOMY BapHaHTY OCYIIECTBJICHUS II0
MeHblIell Mepe onuH Z mpexacrasisier coboit C1-Cs ¢ HepasserBneHHoil nenbto i Cs3-Ce
Pa3BETBIEHHBIN aKWJI, U OH 3aMeIleH, KaK OMHCAaHO B HacrosmeM u3o0pereHun. CornacHo
OJHOMY BapHaHTy OCYLIECTBJIEHHs IO MeHblueld Mepe oauH Z mpexncrasisier coboit C1-Cs ¢
Hepa3BeTBieHHON nenbto unu C3-Cs pasBerBneHHbIN ankui, 3amewieHHblii OH, NHz, N,
rajgoreHoM umn O-(Ci-Ce ankwmn). CornacHO OJHOMY BapHaHTy OCYLIECTBJIEHHs IO MEHbLIEH
Mepe OANH Z TpencTaBiseT co00i MeTws, HeoOs3aTeNbHO 3aMELICHHBIH, Kak ONUCAaHO B
HacTosIeM u3odperennn. CornacHO OJHOMY BapUAHTY OCYLIECTBJIEHHS 10 MEHbIIEH Mepe OUH
Z mpencraBnseT coOOM 3THJ, HeoOs3aTeNbHO 3aMEINEHHBIH, KaK OMNHMCAHO B HACTOALIEM
u3oOperennn. CoriacHO OIHOMY BapHaHTY OCYINECTBIIEHHs IO MeHbIIEH Mepe OoauH Z
NPENCTABISIET COOON #30-TIPOIMII, HEOOsA3aTeNIbHO 3aMELIeHHbIH, KaK OMHMCAHO B HACTOSIIEM
m3oOperennn. COrjacHO OJHOMY BapUaHTy OCYLIECTBJIEHHs IO MEHbIIEH Mepe OauH Z
npeacTaBysier coOor mpem-0yTui, HeoOsS3aTeNIbHO 3aMEIIEeHHbIH, KaK OMHCAHO B HACTOSILIEM
M300peTeHu .

(j2) CormacHO OmHOMY BapUaHTy OCYINECTBJIEHUS] MO MeHbIIEH Mepe OnauH Z
npenctasisier coboit C»-Cs ¢ HepasperBiieHHOH enbio i C3-Cs pa3BeTBICHHBINA aTKEHUI
(Hanpumep, 3TeHn, PONIeHIIT, OYTeHWUJI, TIEHTEHHIJT UJIM TeKCEHIT), He0Os3aTeIbHO 3aMeIeHHbIN
OITHUM WJIM HECKOJIbKUMU rpymnmnamu, He3aBrucuMo BbiOpanHbiMu u3 OH, NH», N3, ranorena, O-
(C1-C¢ anxun), S-(Ci-Cs anxwmn), NH-C1-Cs ankuna u N-(C1-Cg ankwmn),. CormacHO OgHOMY
BApUAHTy OCYLIECTBJIEHUs] 1O MeHblIed Mepe oxuH Z mpencraBisier coboii Cr-Cs ¢
Hepa3seTBieHHONW 1enblo Wi (C3-Cs paseerBieHHbll ankeHus, 3amemeHHbii OH, NH;,
rajorerom mwin O-(C1-Ce ankun).

(j3) CornacHo OmHOMY BapUaHTy OCYILIECTBJICHHs IO MeEHbIIEH Mepe OauH Z
npenctasisier cobori C»-Cs ¢ HepasperBieHHON 1enbio Win C4-Cs pa3BeTBICHHBIA ATKHHUI
(Hanpumep, STUHW, TPONMUHWJ, OYTUHWI, TEeNTEHW]I WId TEeKCHHII), Heo0sI3aTeIbHO
3aMeIIEHHBIH OJJHUM WJIM HECKOJIbKHMH TPyMIiaMu, He3aBUCUMO BeiOpanHbiME 13 OH, NHa, N3,
rajoreHa, O-(C1-Cs ankun), S-(C1-Cs ankmn), NH-C1-Cs ankuna u N-(C1-Cs anmkmin),. CornacHo
OJHOMY BapHaHTy OCYLIECTBJIEHMsI MO MEHblIeld Mepe omuH Z mpencrasisier coboit Cr-Cs ¢
Hepa3seTBieHHONW 1enbl0 Wi C4-Cs pasBeTBieHHbIN ankuHmi, 3amemeHHbii OH, NHp,
rajorerom min O-(C1-Ce ankun).

(J4) CornacHo OmHOMY BapHaHTy OCYLISCTBJICHHsS IO MEHbIIEH Mepe OauH Z

npexacrasisier coboit ramoren (wanpumep, F, Cl, Br wmm I). CormacHo ogHOMY BapuaHTy
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OCYIIECTBIIEHHSI T1I0 MEHbLIIeH Mepe onuH Z npenctasisier coboit F. CornacHo onHOMY BapuaHTy
OCYIIECTBJICHHS] TI0O MEHbIIeH Mepe onuH Z mpencrasisier codoit Z mpencrapisier codoi Cl.
CornacHo 0OTHOMY BapHUaHTy OCYLIECTBJICHUS IO MEHBIICH Mepe OJUH Z TpeAcTaBiisieT codoii Br.

(J5-1) CornacHo OmHOMY BapHaHTy OCYLIECTBJICHHsS 1O MEHbIIEH Mepe OauH Z
npexnctasisier codoit OH mmu O-(C1-Cs ¢ HepasBerienHo# nenbio win C3-Ce pa3BEeTBICHHBIN
k) (Hanpumep, METWI, 3TWJ, H-TIPOMI, #30-TIPOTHII, H-OyTHI, #30-OyTwi, 6mop-OyTwi,
mpem-OyTHI, TIEHTWI, U30-TIEHTWUJ WM TeKCHI), TZA€ AJKWIbHBIA (parMeHT HeoOs3aTeNbHO
3aMelleH OJHOW WJIM HeCKOJBbKMMH rpynmnamu, He3aBucuMo BbiOpaHHbiMH u3 OH, NH>, Nj,
rajoreHa, O-(C1-Cs ankmn), S-(C1-Cs anxmn), NH-C,-Cs ankmna u N-(C1-Cs anmkmin),. CornacHo
OIJHOMY BapUaHTy OCYINECTBJICHMsI IO MEHbIIEeH Mepe ofuH Z mpencrasisier codboi O-metn,
HeoOsI3aTeNIbHO 3aMEIEeHHBIN, KaK ONMUCAaHO B HacrosAueM u3oOpereHnu. CoriacHo OXHOMY
BAPUAHTY OCYINECTBJECHUS IO MEHbIIEH Mepe oauH Z mpexncrasisier cobor  O-3Tui,
HeoOs3aTeIbHO 3aMEIIEeHHbI, KaKk ONMHCAHO B HacrosmeM u3oOpereHun. COryiacHO OIHOMY
BAPUAHTY OCYLIECTBJIEHHsI IO MEHbLIeH Mepe OoauH Z mpencrasisieT cobod O-uzo-mpomu,
Heo0s3aTeTbHO 3aMEIIEHHbIH, KaK OMHCAHO B HACTOSIIEM U300pETEHU .

(j5-2) CornmacHO OIHOMY BapHaHTy OCYINECTBJICHHSI 1O MeEHbIIEH Mepe OauH Z
npenacrasisier cobori O-(Cp-C4 anmkenwn) (Hanpumep, STEHWI, TPONEHWT WM OyTEHHI), e
AIKEHWIBbHBbIH (PparMEHT HeoOs3aTeNbHO 3aMeIleH OJHOW WM HECKOJbKHMHU TPYIIaMHy,
He3aBucuMo BbiOpaHHbiME U3 OH, NH», N3, ranorena, O-(Ci-Cs ankun), S-(C1-Cs ankmi), NH-
C1-Cs ankuna u N-(C1-Ce ankwmn),. CorjnacHO OMHOMY BapUaHTy OCYIIECTBJICHHsS MO MEHbIIEH
Mepe onuH Z mpexacraisier coboit O-3TeHus, HeoOs3aTeNnbHO 3aMEINEeHHbIN, KaK OIMHCAHO B
HacTosieM u3ooperennn. CoracHO OJHOMY BapUAHTY OCYLIECTBJICHHS 1O MEHbIIEH Mepe OUH
Z npencrasisier coboit O-nponeHni, HeoOs3aTeIbHO 3aMELICHHBIH, KaK OMHUCAHO B HACTOSIIEM
U300peTeHHH.

(j5-3) CornacHo OmHOMY BapUaHTy OCYILIECTBJICHHs] MO MEHbIIEH Mepe OnauH Z
npencrasisier codoit O-(C2-Cy ankunmn) (Hanpumep, STUHWI, TPOTHHUI WX OyTHHMII), rne
ANIKMHUJIBHBIN  (pparMEHT HEeOoOs3aTENbHO 3aMeIeH OJHOW WM HECKOJbKHUMH TPYIIIaMH,
He3aBucuMo BoiOpanHbiMu U3 OH, NH», N3, ranorena, O-(Ci-Cs ankun), S-(C1-Cs ankmn), NH-
C1-Cs ankuna u N-(C1-Ce ankwmn),. CornacHO OMHOMY BapUAHTY OCYIIECTBJICHHS MO MEHbIIEH
Mepe oauH Z mpencraBisieT cobol O-3THHWII, HEOOs3aTENbHO 3aMEIICHHBIH, KaK OMHCAHO B
HacTosimeM n3oopereHnn. CoriacHO OJHOMY BapUAHTY OCYIIECTBJICHHS 10 MEHbIIEH Mepe OUH
Z npencrasinsier codoit O-nponuHm, He00A3aTENbHO 3aMEIEeHHBIH, KaK OMMMCAHO B HACTOSIIEM
U300pEeTEeHNH.

(j6-1) CornacHo OIHOMY BapUaHTy OCYLIECTBJICHHsI 1O MEHbIIEH Mepe OauH Z

npenctasisier codoit S-(C1-Cs ¢ HepasperpneHHOU nenbio Wian C3-Cs pa3BETBICHHBIN AJIKILI)
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(Hanpumep, MeTWN, 5TWI, H-TIPONWJ, U30-TIPONWI, H-OYTHI, #30-OyTun, emop-OyTtun, mpem-
OyTHII, IEHTWJI, %30-TISHTHJI WM TeKCIII), TIe aJKWIbHBIA (parMeHT HeoOs3aTeNIbHO 3aMelleH
OITHOU WJIM HEeCKOJIbKUMH rpymnmnamu, He3aBucuMo BeiOpanHbiME 3 OH, NH», N3, ranorena, O-
(C1-Cs anxmn), S-(Ci-Cs anxwmn), NH-C1-Cs anxmna u N-(C1-Cg ankmn),. CormacHO OgHOMY
BApUAHTy OCYLIECTBICHHWs] 10 MeEHbIIeH Mepe OAWH Z TpencraBisieT coboit  S-meru,
HeoOsI3aTeNIbHO 3aMEIeHHbIN, Kak ONMUCAaHO B HacrosmeM u3oOpereHnu. COriacHO OXHOMY
BapUAHTy OCYIIECTBIEHHs IO MEHbIIEH Mepe OAMH Z TpencTaBisier coOol  S-sTu,
HeoOsI3aTeNIbHO 3aMEIEeHHbIN, KaK ONMUCAaHO B HacroslmeM wu3oOpereHnu. CoOriacHoO OXHOMY
BApUAHTy OCYIIECTBJIEHUs] IO MeHbIIEH Mepe OAuH Z TMpeAcTaBisieT coOoi S-uzo-mpomnu,
HeoOs13aTeNbHO 3aMEIEHHbIH, KaK OIMMCAHO B HACTOSIIEM U300PETEHUH.

(h6-2) CornmacHo OmHOMY BapHaHTy OCYIIECTBJIEHHUsS IO MeHbIIEH Mepe OomuH Z
npenacrasjsier coboit S(0)-(C1-Ce anxun) unu S(0)2-(C1-Cs ankun) (Hanpumep, METHI, STUT, H-
TIPOTINIL, #30-TIPONHJL, H-OYyTHI, #30-OyTHI, 6mop-OyTHI, mpem-O0yTuil, NEHTW, U30-TIEHTUJ WA
TeKCWJI), T7ie AaJKWIbHBIH (parMeHT HeoOs3aTeNbHO 3aMeIeH OJHOW WJIM HEeCKOJIbKUMHU
rpynnamu, HezaBucuMo BbiOpaHHbIMH U3 OH, NH», N3, ranorena, O-(C1-Cs ankui), S-(C1-Cs
ankui), NH-C1-Cs ankuna u N-(C1-Ce ankui),. CornacHO OTHOMY BapUaHTy OCYIIECTBICHHS 110
MeHblel Mepe omauH Z mnpexncrasisier codoit S(O)2CHj;, HeoOs3aTenbHO 3aMeLIeHHBIH, Kak
OITMCAHO B HACTOSIIIEM H300pETEeHHH.

(j7) CormacHo OTHOMY BapHaHTy OCYILIECTBJIEHHsS IO MEHbIIEH Mepe OauH Z
npenctasisier codori NH, NH-C1-Cs ¢ Hepa3seTBnenHoi wnemnbio uin C3-Cs pasBeTBIIEHHBIM
ANTKWJ (Hanpumep, METUIL, STHII, H-TIPOTIHJL, #30-TIPOTIWI, H-OYTHII, #30-0yTUI, 6mop-0yTui, mpent-
Oytun, nentun, uzo-nentun wim rexcun) wm N-(C1-Cs ¢ HepassersieHHo# nenpro min C3-Ce
pa3BETBJICHHBIN ANKW)2 (HAnpumep, METWII, STUII, H-TIPOTHI, #30-TIPOTIHI, H-OyTHII, #30-OyTHII,
emop-Oytun, mpem-OyTHI, TEHTWI, #30-TIEHTHJ WJIA TeKCWI), TAE AaJKWIbHBIH (pparMeHT
HeoOs13aTeNbHO 3aMEeLeH OJHON HJTH HECKOJIbKUMH IPYIIIaMH, He3aBUCHMO BbiOpaHHbIMH U3 OH,
NHa, N3, ranorena, O-(C1-Cs amxun), S-(Ci-Cs ankwmi), NH-C1-Cs ankuna u N-(C1-Cs ankun),.
CornacHo 0THOMY BapHaHTY OCYIIECTBJICHHUS IO MEHbLIEH Mepe OUH Z TpencTasisieT codoit N-
(C1-C¢ amkun),, HeOOs13aTeIPHO 3aMELEeHHBIN, KaK OMUCAHO B HACTOSIIEM U300peTeHUH, U JBa
C1-Cs anxuia onunakoBbie. COrIaCHO OTHOMY BapHAHTY OCYIIECTBJICHUS TTO MEHbINEH Mepe OIUH
Z mnpencrasnsier coboit N-(C1-Ce ankmi);, HeoOs13aTeNbHO 3aMELICHHBIH, KaK OIHCAaHO B
HactosiimeM u3o0Operenun, U 1Ba C1-Ce amkmna oramyarorcs. CoracHO OJHOMY BapHaHTY
OCYINECTBJICHUS] TIO MeHbInel Mepe omuH Z mnpexnctasiser coboit N(CHs),, Heobs3aTenbHO
3aMEIICHHbIH, KaK OMHCAaHO B HacrosmeM wu3oo0pereHnH. COrjacHO OXHOMY BapHaHTY
OCYLIECTBIIEHHs] 1O MeHblIell wMepe oxuH Z mnpexacrasimsier coboit N(CHs3)(CH2CH3),

He00s3aTEIBLHO SaMeLHeHHbIﬁ, KaK OIHMCaHO B HACTOAIEM I/1306peTeHI/II/I.
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(j8) CornacHo OmHOMY BapHaHTy OCYLISCTBJICHHsS IO MEHbIIEH Mepe OauH Z
npexacrasisier coboit Q-T.

(j9) CornacHo OmHOMY BapuaHTy OCYLISCTBJICHHs IO MEHbIIEH Mepe OauH Z
npenctasisier codoit Q-T, C1-Cs anxw, ranoren, O-(C1-Cs ankui), S-(C1-Cs ankmn), O-(C2-Csy
ankenmn), O-(C»-C4 ankunmn), NHz, NH-C1-Cs ankun, N-(C1-Cs anxmn), S(O)-(Ci-Cs anxwn)
wn S(0)2-(C1-Cs ankmin), Kak OMMCAHO B HACTOSIIEM H300pETEHUN.

(j10) CormacHO OZHOMY BapHAHTy OCYLIECTBJICHHs IO MEHBbIIEH Mepe OmuH Z
npenctasisier coboit Q-T, C1-Cs ankun, ranoren, O-(C1-Ces ankxun), S-(C1-Ce ankwmn), NH,, NH-
C1-Cs ankmn, N-(C1-Cs anxwmn), wim S(0)2~(C1-Cs anmkmit), Kak OMNHMCAHO B HACTOSIIEM
n300peTeHNH.

(g11) CormacHO OmHOMY BapHaHTy OCYINECTBJIEHHUS IO MeHbLIEH Mepe oxuH Z
npenctasisier codoit Q-T, C1-Cs anxmi, ranoren, O-(C1-Cs ankun), S-(C1-Cs ankmn), O-(C2-Csy
ankenmn), O-(C»-C4 ankunun), NHz, NH-C1-Ce anxun, N-(C1-Cs ankmn), S(O)-(C1-Cs anxmn)
i S(0)2-(C1-Cs anxmi), Kak OMUCAHO B HACTOSIIEM H300pETEeHHH, M TIO MEHBIIEH Mepe Ipyron
Z npencrasisier codoit Q-T, C1-Cs ankun, ranoren, O-(Ci-Ce ankui), S-(C1-Cs ankui), O-(C2-Cy
ankenmn), O-(C2-Cy ankunun), NHz, NH-C1-Cs ankun, N-(C1-Cs ankun), S(O)-(C1-Cs ankun)
win S(0)2-(C1-Cs ankmn), Kak OMMCAHO B HACTOSIIIEM U300PETEHUH.

(j12) CormacHO OIHOMY BapHAHTy OCYINECTBJIEHUS IO MEHbLIEH Mepe OnuH Z
npenctassier codoit Q-T, C1-Cs ankun, rajgoren, O-(Ci-Cs anxun), S-(C1-Ce ankwun), NH, NH-
C1-Cs ankmn, N-(C1-Cs anxwmn)y wiu S(0)2~(Ci1-Cs anmkwit), kKak OMKMCAHO B HACTOSIIEM
u300peTeHn , U 1Mo MeHbleil Mepe apyroi Z npencrasisier codoit Q-T, C1-Ce anmkum, raiores,
O-(C1-Cs ankmun), S-(C1-Cs ankun), NH,, NH-C1-Cs ankun, N-(C1-Ce ankxmn), umu S(0)2-(C1-Ce
QJIKMIT), KaK OMHCAHO B HACTOSIIIEM U300PETEHHH.

(j13) CormacHO OXHOMY BapHAaHTy OCYINECTBJIEHUS IO MEHbIIEH Mepe OnuH Z
npexacrasisier coboi Q-T, Kak OMMCaHO B HACTOSIIEM U300PETEHUH, U IO MEHBLIEH Mepe IPyTroi
Z npencrasnsier codoit C1-Cs anxun, rajgoren, O-(C1-Cs anxun), S-(C1-Ce ankwmn), NH,, NH-C;-
Cs anxun, N-(C1-Cs anxun), uimu S(O)2-(C1-Cs ankmin), Kak ONMMCaHO B HACTOSIIIEM U300PETEHUN.

(j14) CorymacHO OJHOMY BapHAHTy OCYIIECTBJIICHHsS IO MEHbIIEH Mepe OnuH Z
npenctasisier coboli ranoren, OH, O-(C1-Ces ankmn), S-(C1-Cs ankui), NH,, NH-C1-Cs anmkun wiu
N-(C1-Cs ankmi), Kak OIMUCAHO B HACTOSLIEM H300pPETEHUH, U 1O MEHbILIEH Mepe Apyrou Z
npenctasisier coboii ranoren, OH, O-(C1-Ce ankwn), S-(C1-Cs ankxuin), NH,, NH-C1-Cs anmkun wim
N-(C1-Cs ankmn),, Kak OMUCAHO B HACTOSIIIEM H300PETEHHH.

(j15) CormacHo OXHOMY BapHaHTy OCYINECTBJIEHHS IO MEHbIIEH Mepe OnuH Z
NpEnCcTaBisieT CoOOM rajioreH, Kak OMHUCAHO B HACTOSIIEM M300pETeHHH, U MO MEHbIueil Mepe

apyroit Z npencrasisier codoii ranoren, OH, O-(C1-Cs ankxun), S-(C1-Cs ankmn), NHz, NH-C1-Cs



20

anmkun nimn N-(C1-Cs ankmir);, Kak OommcaHo B HacrosimeM nzoOperennu. COrjlacHO OIHOMY
BapUAHTY OCYIIECTBIICHUS [0 MEHbLIeH Mepe onuH Z npencrasisier codoit Cl u mo MeHbIei Mepe
apyroit Z npencrasisiet codoit ranoren, OH, O-(C1-Cs anxwuin), S-(C1-Cs ankmn), NHz, NH-C1-Cs
anmkun nimn N-(C1-Ce ankmi);, Kak omucaHo B HacrosimeM uzoOperennn. COrjlacHO OIHOMY
BapUAHTY OCYILECTBIICHUS 110 MEHbLIeH Mepe onuH Z npencrasisier codoit Cl u mo MeHbIneit Mepe
apyroii Z npencrasisier coooit ranoreH, O-(Ci1-Ce ankmn), S-(C1-Cs ankwmr), NH-C1-Ce ankwn v
N-(C1-Cs ankmi);, Kak OmMcaHO B HacrosimeM u3o0pereHuu. COrjacHO OFHOMY BapHUAHTY
OCYIIECTBIIEHHS 110 MEHbLIeH Mepe onuH Z npenctasisier codoii Cl u mo MeHbInell Mepe Apyroi
Z npencrasisier coboit Cl, O-(C1-Ce anxmn) mmu S-(C1-Ce ankmin), Kak OMHCAHO B HACTOSIIIEM
u3oOperennn. CornacHO OIHOMY BapHaHTY OCYIIECTBIEHHs IO MeHbIIeH Mepe OauH Z
npenctasisier codoit Cl u mo menbieit mepe apyroit Z npexncrasisier codoit Cl umm O-(C1-Ce
AJIKUJT), KaK OTMCAHO B HACTOSILIEM H300pETeHUH.

(j16) CornacHo omHOMY BapHaHTy OCYLIECTBJIEHMs IO MEHbIIEH Mepe OAUH Z HaXOqUTCs
B 3-MOJIOXKEHUH, Kak OTMe4eHO B ¢opmyuie I, Ta nmm Ib.

(j17) CornacHO OHOMY BapHaHTY OCYLIECTBJIEHHS IO MEHbLIEH Mepe OJUH Z HaXOIUTCS
B 4-1OJIOXKEHUH, Kak 0oTMe4eHO B ¢opmyuie I, Ta nmm Ib.

(j18) CornacHo OmHOMY BapUaHTy OCYLIECTBIICHHs MO MEHbIIEH Mepe OAMH Z HaXOIUTCS
B 3-TIOJIOKEHUU U 10 MEHbLIEH Mepe OAMH Z HaXOAuTCs B 4-TOJOXKEHUH, KaK OTMEYEHO B
dopmyne I, Ia vu Ib.

(j19) CornacHo omHOMY BapHaHTy OCYIUECTBJICHHUs OAUH Z HAXOIUTCS B 3-TIOJOXKEHUH, &
Opyroit Z HaxoauTCs B 4-TIOJIOKEHUH, Kak oTMe4deHO B ¢opmyiie I, Ta vu Ib.

(k1) CormacHo OZHOMY BapHaHTy OCYLIECTBJIEHHs IO MeHbIuel Mmepe omuH Q
NpEeCTaBIIsIET COOOM CBSI3b.

(k2) CornacHo OmHOMY BapHaHTy OCYINECTBJICHUS KKl () HE3aBUCUMO MPEACTABIISIET
coboit NH, N(C1-Cs ankun), O, S, S(0O), S(0)2, Q’, NH-Q’, N(C1-Cs anxun)-Q’, O-Q’, S-Q’, S(O)-
Q’ umu S(0)-Q’.

(k3) CornacHo ogHOMY BapHaHTy OCYINECTBJICHUS KKl (Q HE3aBUCHUMO MPEACTABIISIET
coboit NH, O, S mu Q’.

(k4) CornacHo ogHOMY BapHaHTy OCYINECTBJICHUS KKl (Q HE3aBUCUMO MPEACTABIISIET
coboii Q’, NH-Q’, O-Q’ wm S-Q’.

(k5) CornacHo ogHOMY BapHaHTy OCYINECTBJICHUS KaXKIbIi (Q HE3aBUCHUMO MPEACTABISIET
coboit NH, S, Q°, NH-Q’ nnu S-Q’

(k6) CornacHo ogHOMY BapHaHTy OCYINECTBJICHHUS KaXKIbIi (Q HE3aBUCUMO MPEACTABISIET

coboit NH, Q’ uau NH-Q’.
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(k7) CornacHo ogHOMY BapHaHTy OCYINECTBJICHHUS KaXKIbli (Q HE3aBUCUMO MPEACTABIISIET
coboit O, Q” mm O-Q’.

(k8) CornacHo ogHOMY BapHaHTy OCYINECTBJICHHUS KQXKIbIi (Q HE3aBUCUMO MPEACTABIISIET
coboii S, S(0), S(O)2, Q’, S-Q’, S(0)-Q’ umu S(0)-Q’.

(k9) CornacHo oOmHOMY BapUaHTy OCYIIECTBJICHHS IO MeEHbIIeH Mepe omuH Q
npexacTasisieT coboi Q.

(11) CornacHo 0mHOMY BapHaHTy OCYINECTBJICHUsS KQX/bIH ()’ HE3aBUCHUMO MPEACTABIISIET
coboli yrnepomHslil TUHKep, coxepskamuii onHy miu Heckoibko C(Rq): mmm C(Rg)2-C(Ro):.
CornacHO OIHOMY BapUaHTy OCYIIECTBJICHUS Kaxiblii Q' HE3aBUCUMO MpPENCTaBJsIeT COOOi
yIIIepOaHBIN JIUHKEp, comepxkauuii ogHy uiu Heckonbko C(Rg)2. CormacHO ogHOMY BapHaHTY
OCYINECTBJIEHUS] Kaxnblii (Q° HE3aBUCUMO TMPEACTaBJsieT COOOM  yriepOAHBIA JIMHKEp,
conepskamuii onHy min HecKobko C(Rq)2-C(Rg)q.

(12) CornacHo 0OmHOMY BapHaHTy OCYINECTBICHMS KaXAblil Q° HE3aBUCHMO MPECTABIISET
co0o¥ yrieponHblii JJUHKep, coaepkamuii ogHy win Heckoibko CRo=CRo.

(13) CornacHo 0OmHOMY BapHaHTy OCYINECTBIEHMS KaXAblil Q’ HE3aBUCHMO IPECTABIISET
co0O0# yriieponHblIii JJMHKEp, Coaep Kaiuii onHy win Heckoybko C=C.

(14) CornacHo ogHOMY BapHaHTy OCYINECTBIEHUS KaXAblil Q’ HE3aBUCHMO IPECTABIISET
coOol yraepomHbIil JUHKep, coaepxauuii ogHy uian Heckoibko C(Rq)2 mmun C(Rg)2-C(Rg)2 u
CR@=CRq. CornacHo 0gHOMY BapHaHTy OCYLIECTBJICHUs Kakabli )’ HE3aBUCUMO IPEACTABIISET
co0O#i yriIepoHbIi JTMHKEP, comepskaiuii onHy uian Heckonbko C(Rg)2 u CRo=CRq. CornacHo
OTHOMY BapHaHTy OCYLIECTBJICHMs KaXAbli (Q° HE3aBUCHUMO NPEACTaBISIET COOOM yrIepOaHbIH
JUHKEp, comepskamnuii ogHy win Heckoibko C(Rg)2-C(Rg)2 u CRo=CRy.

(15) CornacHo 0fHOMY BapHaHTY OCYINECTBJICHUs KaXKblid ()’ HE3aBUCHUMO MPEACTABIISIET
co0Oil yriepoaHblid JTMHKED, comep:kamuii ogHy uin Heckojbko C(Rg)2 mmu C(Rg)2-C(Ro): u
C=C. CornacHO OJJHOMY BapUaHTy OCYILIECTBJICHHS KaXKabli ()’ He3aBUCHMO MPEACTABIISIET COOOM
yrIepOAHBIA JUHKEp, comep:xkamuii onHy win Heckoiibko C(Rg), m C=C. CornacHo omHOMY
BAPUAHTY OCYLIECTBIEHHs KaKaAblii Q' HE3aBHCHMO MPEACTaBiIsIeT COOON YIIIEPOIHBINH JIMHKEP,
conepskammii onHy win Heckobko C(Rq)2-C(Rg)2 u C=C.

(16) CornacHo 0OTHOMY BapHaHTY OCYINECTBJICHHUS KQXKIbIi ()° HE3aBUCHUMO MPEACTABIISIET
co0oii yriepoaHbIi JIMHKEp, coaepxkammuii onHy win Heckobko CRq=CRq u C=C.

(17) CornacHo 0fHOMY BapHaHTY OCYINECTBJICHHUS KQXKbli ()’ HE3aBUCHUMO MPEACTABIISIET
coboil yraeponHelii JuHKeEp, comepkammii omHy miau Heckonbko C(Rg)2, C(Rg)2-C(Ro)s,
CR@=CRq u C=C.

(m1) CornacHO OMHOMY BapHaHTy OCYIIECTBIECHUS Kaxkblii Ro npencrasnser codoit H.
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(m2) CormacHO OZHOMY BapHUAHTy OCYLIECTBJCHHUs IO MeHbIIel Mepe oawH Ro
npeaCTaBysieT COOONH METHII, STUJT HJIH MPOIHIL

(n1) CornacHO OZHOMY BapHWAHTy OCYIIECTBJCHHUS 1O MeHbIned Mmepe omuH T
NpeACTaBysieT COOONM LMKIIOMPOIN, LUUKIOOYTHII, LUKIONEHTUJ, LHUKJIOTEKCHJI, [IUKIOTeNTHI
WJIN [IUKJIOOKTHJI, KQXKIbIH U3 KOTOPBIX HEOOS3aTeIbHO 3aMEIeH OTHUM HIIH HECKOJIBKUMU Rr.

(n2) CornacHO OZHOMY BapHWAHTy OCYINECTBJCHHUs MO MeHbInel Mepe omuH T
npeAcTaBisieT coOON HUKIOOYTEHMJI, LUKJIOMEHTEHWI, LUKJIOTeKCEHUJ], LUKJIOTeNTEeHW WU
LINKJIOOKTEHWII, KQXKIBIH 13 KOTOPhIX HEOOS3aTEIbHO 3aMELIeH OTHUM MJI HECKOJbKUMH Rr.

(n3) CornacHO OZHOMY BapHAaHTy OCYIIECTBJEHHUs MO MeHbInel Mepe omuH T
npeacTaBsieT CO00H reTepOLUKIINII, COep KAl OJTHO HITH JIBa S- WJIM O-YJICHHBIX KOJbIa U 1-
4 rerepoaroma, BbIOpaHHble W3 N, O u S (Hanpumep, TUPPONUAVHUI, HUMHIA30JUAUHUI,
NUPA3OJUANHII, OKCA30JMIUHWII, W30KCA3OJUIUHWI, TPHA3OJUIUHII, TeTparuapodypaHu,
NHUIEPUAMHII, TMHUIEPASUHWI WM MOP(GOIHHWII), HEeoOs3aTeNbHO 3aMeIleHHble ONHMM WM
HeckoibkuMH Rr. CorjzacHoO OgHOMY BapHaHTy OCYIIECTBJIEHMs IO MeHblied mepe onuH T
npeACTaBysieT COOON reTePOLMKIIUI, CONEPIKAIUI OIHO WM IBA S- WM O-4YJIEHHBIX KOJIbIA U 1-
3 rerepoaroma, BeiOpanHble u3 N, O u S, Takue, KOTOpbIE ONMMCAHBI B HACTOSLIEM H300pETeHNH,
HeoOs3aTeIbHO 3aMeLeHHble OAHMM MWiIM HeckonbkuMu Rr. CormacHoO OmHOMY BapHaHTy
OCYLIECTBJIEHHsI 10 MeHbIueil Mepe oguH T mpencraBnsier cOOOH TeTepOLMKIIUI, CONepsKaIlnuil
OITHO 5- Wy O-ujieHHOe KoybLo U 1-3 rerepoaroma, BbiOpaHHbie U3 N, O u S, Takue, KOTOpbIe
OMHUCaHbI B HACTOSLIEM H300peTEeHNH, HeO0s3aTeIbHO 3aMEIIEHHbIEC OTHUM UJIH HECKOJIbKUMHU R
CornacHo OHOMY BapHaHTy OCYLIECTBJICHMsS IO MeHbIIed mepe oguH T mpencraBisieT coOOH
TeTEPOLIMKIINIL, COAEPIKALTII OTHO S- WK 6-4JIEHHOE KOJBIIO U 1-3 reTepoaroma, BEIOpaHHBIE 3
N u O, Takue, KOTOpble OMHCAHBI B HACTOSIIEM H300pEeTeHUH, HEOOS3aTENbHO 3aMeleHHbIE
onHUM miu Heckonbkumu Rr. CornacHo olHOMy BapHaHTy OCYINECTBJIEHHUsS IO MEHbIIEH Mepe
omuH T mpencramisier COOOW TETEPOLUKIIWI, COAEPIKALIUN OIHO S-4IeHHOe KOiblo u 1-3
rerepoaroma, BeiOpaHHble U3 N, O u S, Takue, KOTOpPbIE ONMUCAHBI B HACTOSIIEM M300PETEHUH,
HeoOsI3aTeNTbHO 3aMELICHHbIE ONHMM WM HecKoidbkuMHu Rr. CorjmacHo OgHOMY BapHaHTy
OCYINECTBJICHHS] IO MeHbIeld Mepe oauH T mpencrasisier coOON MeTepOIUKIIII, COMEPKALIHA
OIHO S-ujieHHOe KoJiblo U 1-3 rerepoatoma, BeiOpanHble U3 N u O, Takue, KOTOpbIe OMHCAHbI B
HACTOSIIIEM H300peTeHNH, HeoOs3aTeIbHO 3aMeIeHHbIE OTHUM TN HeckonbkuMu Rt. Cornacao
ONHOMY BapUAHTy OCYLIECTBJIEHUs] IO MeHbIIed wMepe onauH T mpencrasisier coOoOi
TeTEPOLMKIINIL, COAEPIKALIMA OTHO S-4JIeHHOe KOJbLO U 1-2 rerepoaToma, BeiOparHbie u3 N u O,
Takye, KOTOPbIE OMUCAHbI B HACTOSIIEM M300pETeHNH, HEOOs3aTeIbHO 3aMEIIIEeHHbIE OTHUM HJIA
HeckonbkuMH Rr. CorjacHo OogHOMY BapHaHTy OCYILIECTBJIEHMsI MO MeHbluedl mepe oauH T

npeacTaBisieT cOOOH reTepOLUKINII, COAEePIKALINA OTHO O-4IeHHOE KONbIo U 1-3 reTepoaToma,
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BeIOpaHHbIe U3 N, O U S, Takue, KOTOpbIe OMUCAHBI B HACTOSIIEM H300PETEHNH, HEO0s13aTeIbHO
3aMelleHHble OIHUM UM HeckoabkuMU Rr. CorjacHO onHOMY BapHaHTy OCYLIECTBIEHHUS IO
MeHblIell Mepe oguH T mpencraBisier cOOOW TETEPOLMKIIIII, CONEPKAIlUKA OFHO O-4IeHHOe
konblo U 1-3 rerepoatoma, BeiOpanHble U3 N u O, Takue, KOTOpPbIE ONMHCAHBI B HACTOSINEM
U300peTeHNH, Heo0s3aTeNbHO 3aMelleHHble OMHUM Win HeckonbkuMu Rr. CoriacHo omHOMy
BapUAHTy OCYINECTBIEHHs 1O MeHblIed Mepe onuH T mpencraBiser coOOH TreTepOLMKIINII,
CoIep KaIIHii OTHO 6-4JIEHHOE KOJIBIO U 1-2 reTepoaToma, BeiOpanHbie u3 N u O, Takue, KOTopble
OIHMCaHbI B HACTOSALIEM H300pETEHNH, HEOOS3aTENbHO 3aMEIIEHHbIE OTHUM WUJIH HECKOJIBKUMHU R

(n4) CornacHO OZHOMY BapHAHTy OCYIIECTBJEHHUs 1O MeHbInel Mepe omuH T
npenctasisier coboit Cs-C1o apui, HEOOs13aTENIbHO 3aMEIIeHHbBIN OJHUM WJIM HECKOJIbKUMHU Rr.
CornacHo OHOMY BapHaHTy OCYLIECTBJIEHUs 10 MeHbIel mepe oguH T mpencraBnser coboi
(bennn, HeoOsA3aTeNbHO 3aMeIeHHbIH OTHUM UJIM HECKOJIBKUMH R

(n5) CornacHO OAZHOMY BapHUaHTy OCYIIECTBJEHHs MO MeHbInel Mepe omauH T
npeacTaBysieT coOO reTepoapuil, COAepP AL OTHO WU J1Ba S- WK O-4JIeHHbIX Koyel u 1-4
rerepoaroma, BeiOpanHble U3 N, O u S (nanpumep, nuppomnn, GypaHu, THODEHNT, THA3OIIII,
WU30THA30JIUJI, UMMIA30JIUJ, TPUA30JIWI, TETPA30JIMJ, MUPA3O0JIWI, OKCA30IMI, H30KCA30JIHII,
NUPUAWHWI, THPA3UHWI, NHUPUAA3UHWI, NHUPUMUAUHWI, XUHOJUMHWI, WU30XUHOJUHUII,
HAQTUPUIUHWI, WHIONWJ, TNyPUHWI, WHAOJNM3MHUJ, XWHOKCAJMHWI, OEH30KCa30JIuI,
OeHzonnokcazonui, OeH30THazouI, OeH3oMMUaa30mI, OeHsotnodeHua wim OeHzodypaHu),
HeoOsI3aTeNIbHO 3aMELICHHbIE ONHMM WM HecKoidbkuMHu Rr. COrjlacHo OgHOMY BapuaHTy
OCYLIECTBJIEHHsI IO MeHbIEeH Mepe oauH T mpencTasiseT coO0i rerepoapull, Coaep KAl OTUH
WU 1Ba 5- WK O-4JIeHHBIX Koyiblia U 1-3 rerepoaroma, BeiOpanHbie u3 N, O u S, Takue, KOTOpbIe
OINHUCaHbI B HACTOSILIEM H300peTEeHNH, HeOOs3aTEIbHO 3aMEIIEHHbIE OTHUM WUJIH HECKOJIbKUMHU R
CornacHo OHOMY BapHaHTy OCYLIECTBJICHMs IO MeHbIIed mMepe oguH T mpencrasisieT coOOH
reTepoapll, CoAep KAl OHO 5- UK O-4JIeHHOE KOMbLO U 1-3 rerepoaToma, BeIOpaHHbIE U3 N,
O u S, Takue, KOTOpBIE ONMMCAHBI B HACTOSIIIIEM U300PETEHUH, HEOOSI3aTEIbHO 3aMEIEHHBIE OTHUM
wiu HeckonbkuMu Rr. CornacHo oHOMY BapuUaHTy OCYIIECTBIIEHUS 110 MeHbIlel Mepe onul T
NpeACTaBisieT COOOW reTepoapuy, COIep Kalui OOHO S5- WM O-4leHHOe KOoJbLo u 1-3
rerepoaroma, BeiOpanHble u3 N u O, Takue, KOTOPbIE ONMHCAHbI B HACTOSILIEM H300pETEHHH,
HeoOsI3aTeNTbHO 3aMELICHHbIE ONHMM WM HecKoinbkuMHu Rr. CorjmacHo OgHOMY BapHaHTy
OCYILIECTBIIEHHsI IO MeHbINEeH Mepe onuH T mpeacTasisieT COOOH reTepoapil, COAepsKaiui OTHO
S-aneHHoe KoOJbIO U 1-3 retepoaroma, BbiOpaHHbIe U3 N, O U S, Takue, KOTOpbIE OMHCAHBI B
HACTOSIIIEM M300peTeHNH, HeoOs3aTeIbHO 3aMeIeHHbIE OTHUM HTH HeckonbkuMu Rt. Cornacao
OJHOMY BapHaHTy OCYLIECTBJICHHS 110 MEHbLIeH Mepe onuH T mpencrasisier coOoii reTepoap,

Coiep KaLIHii OJJHO S-uJIeHHOE KONbLo U 1-3 retepoaroma, BeiOpaHHble 3 N 1 O, Takue, KoTopbie
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OIMCaHbI B HACTOSALIEM H300pEeTEHNH, HEOO0S3aTENbHO 3aMEIIEHHbIE OTHUM WUJIH HECKOJIBKUMHU R
CornacHo ogHOMY BapHaHTy OCYLIECTBIEHMs IO MeHbIIeH mepe oguH T mpencrasnsieT coOoi
reTepoapmil, COAEPKalNi OHO S-4IeHHOe Koiblo U 1-2 rerepoaToma, BeiOpanuble 3 N u O,
Takye, KOTOPbIE OMUCAHbI B HACTOSIIEM M300pETeHNH, HEOOsI3aTEIbHO 3aMEIIeHHbIE OTHUM HJIA
HeckonbkuMHu Rr. CoriacHo OogHOMY BapHaHTy OCYILIECTBJIEHMsI MO MeHbliedl mepe oauH T
npeacTaBIsieT OO0 rerepoapuli, COAep KA OOHO S-4ieHHOe KOJbLO U 1-2 N, Takue, KOTopble
OIHMCaHbI B HACTOSALIEM H300pETEHNH, HEOOS3aTENbHO 3aMEIeHHbIE OTHUM WUJIH HECKOJIBKUMHU R
CornacHo OHOMY BapHaHTy OCYLIECTBIEHUs IO MeHbIIel mepe oguH T mpencraBnser coOoi
reTepoapul, CoAEp KAl OTHO 6-4iieHHOe KOJbIo U 1-3 rerepoaroma, BeiOpanHble M3 N, O u S,
Takye, KOTOPbIE OMUCAHbI B HACTOSIIEM M300pETeHNH, HEOOs3aTebHO 3aMEIIeHHbIE OTHUM WJA
HeckonbkuMH Rr. CoriacHo OgHOMY BapHaHTy OCYLIECTBJIEHMsI MO MeHblued mepe oauH T
IpesacTaBysieT coOON reTepoapuil, CoAepsKallui OJHO O-4JIeHHOE KOJbIO M 1-3 rerepoaroma,
BeiOpanHble n3 N u O, Takue, KOTOpbIe ONMUCAHBI B HACTOSINEM H300PETEHUH, HEOOs3aTeNbHO
3aMelleHHble OJHUM MM HeckonbkuMHU Rr. CorjacHo ofHOMY BapHaHTy OCYLIECTBIEHUs IO
MeHbLIel Mepe onuH T mpencrasseT coOOH reTepoapul, Coaep KUl OTHO O-YJICHHOE KOJIBIIO
u 1-2 rerepoaToma, BeiOpanublie u3 N 1 O, Takue, KOTOpbIE ONMCAHbI B HACTOSIIIEM H300pETeHNH,
HeoOs3aTeIbHO 3aMeLeHHble OAHMM MWiIM HeckonbkuMu Rr. CormacHoO OmHOMY BapHaHTy
OCYLIECTBJICHHSI IO MeHbIEeH Mepe onuH T npeacTasisieT COOOH reTepoapul, COepsKaIiuil OaHO
6-usieHHOe KONbLIO U 1-2 N, Takue, KOTOpbIe OMUCAHbI B HACTOSIIIIEM H300PETEHHH, HEOOSI3aTEIHHO
3aMelleHHbIe OTHUM WUJIH HECKOJIbKUMU Rr.

(n6) CornacHO OZHOMY BapHAHTy OCYIIECTBJICHUS IO MeHbIIEH Mepe omuH T
npenctasisier cobori C(0)-C1-Cs anxun win C(0)0O-Ci-Cs ankui, Kakablii HEOOsI3aTENbHO
3aMELLEHHBIN OJTHUM WJIM HECKOJIBbKUMU R

(ol) CornacHO ONHOMY BapUaHTy OCYILIECTBJIIEHHsI 1O MeEHbIIEH Mepe OnuH Rt
npenctasisier coboit C1-Cs ¢ HepasperBieHHOUW wLenblo uian C3-Cs pa3BETBICHHBIN aJTKUI
(Hanpumep, METWN, STWI, H-TIPONWJ, U30-NIPONUJ, H-OYTHI, #30-OyTwi, emop-OyTun, mpem-
OyTHi, TEHTHJ, #30-TIeHTHN Wiu Tekcuin). COrllacHO OJHOMY BapHaHTY OCYIIECTBJICHHUS II0
MeHblIel Mepe onuH Rt mpencrasisier coboit C1-Cy ankun (Hanpumep, METHI, ST, H-TIPOTIHL,
U30-TIPOTINI, H-OYTHIL, #30-0yTHII, 6MOP-OyTHI WK mpem-0yTHI).

(02) CornacHO ONHOMY BAapHAaHTy OCYIIECTBJIICHHsS 1O MeEHbIIEH Mepe onuH Rt
npenctasisier coboli C1-Cs ranorenankun, m. e., C1-Cs ¢ HepasBeTBiaenHol nenbsro uimu C3-Ce
Pa3BETBIEHHBIN AJKWI (Hanpumep, METWI, STU, H-TIPOIIWIL, #30-TIPOIMI, H-OYTHII, #30-OyTHII,
6mop-OyTui, mpem-OyTUJ, TEHTW, 430-TIEHTWI WIA TEeKCHJ), 3aMeIleHHbIH OXHUM WJIN
HECKOJbKUMH aTtoMmamu rajoreHa (nanpumep, F, Cl, Br wnm I). CornacHo onHOMY BapuaHTy

OCYIIECTBJICHHS MO MeHbInel Mepe oauH Rt npencrassiet coboit Ci1-C4 ranorenankmun, m. e., Ci-
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C4 anxun (nanpumep, METUI, STHI, H-TIPOTIHIL, #30-TIPOTIWJ, H-OyTWIL, #30-0yTHIL, 6mOp-0yTHI WIN
mpem-OyTHIT), 3aMELEHHBIN OJJHUM HJIM HECKOJIBKUMH aToMamH ranorena (nanpumep, F, Cl, Br
wiu ).

(03) CornacHO OmHOMY BapHaHTy OCYILIECTBJIICHHsS 1O MeEHbIIEH Mepe onuH Rt
npencrassier codoit OH, CN, ranoren wim NHp.

(04) CornacHO OXHOMY BapHaHTy OCYILIECTBJIICHHsS IO MeEHbIIEH Mepe onuH Rt
npexacrasisieT coboi ranore (nanpumep, F, Cl, Br umm I).

(05) CornacHO OmHOMY BapHaHTy OCYLIECTBJICHHs 1O MeEHbIIeH Mepe onuH Rt
npenctasisier coboit O-(C1-Cs ¢ HepasperBieHHON 1enbio i C3-Ce pa3BeTBICHHBIA aJTKILI)
(Hanpumep, MeTWN, STWI, H-TPONWJ, U30-NPONUN, H-OYTHI, u30-OyTui, emop-OyTun, mpem-
OyTwi, MeHTHd, #30-eHTHA Win rekcu). COorylacHO OIHOMY BapHAaHTY OCYLIECTBICHHS MO
MeHb1el mepe onuH Rt npencrasinsier coboit O-C1-Cy ankun (Hanpumep, METHI, STUIL, H-TIPOTIHLL,
u30-TIponu, H-OyTUIL, U30-0yTHI, 6mop-0yTui unu mpem-0yTui).

(06) CornacHO OZHOMY BapUAHTY OCYINECTBJIEHUS MO MEHbIIeH Mepe oauH Rr
npencrasisier coboit O-(C1-Ce ranmorenankun) (m. e., rae C1-Cs raJoreHankui mpeacTaBiiser
coboit C1-Cs ¢ HepasBerBieHHON nenbio Wik C3-Cs pa3sBETBICHHBIN aNKWI (Hanpumep, METHI,
STHJI, H-TIPONHWJI, #30-TIPOTIHJ, H-OyTHI, #30-OyTwn, eémop-Oytun, mpem-OyTHi, TEHTWUN, U30-
MIEHTUJI HJTH TeKCHJT), 3aMELICHHbIN OJHUM I HECKOJbKUMH aTOMaMHu rajoreHa (Hanpumep, F,
Cl, Br wiu I). CormacHO OZHOMY BapHaHTy OCYIIECTBJIEHUS MO MEHbIIEH Mepe OauH Rt
npenctasisier codoit O-(C1-Cs ranorenankun) (m. e., rae Ci1-Cs4 rajoreHajKus MpeacTaBisieT
coboii C1-Cy4 ankun (Hanpumep, METWI, STHIL, H-TIPOTTUIL, #30-TIPOTIWIL, H-OyTWJI, #30-0yTUII, 6MOp-
Oy wiu mpem-0yTHIT), 3aMEIEHHBIA OTHUM UJTH HECKOJIbKMMH aTOMaMU rajioreHa (Hanpumep,
F, Cl, Br unu I)).

(07) CornacHO ONHOMY BapHaHTy OCYILIECTBJIIEHHsI 1O MeEHbIIEH Mepe OnuH Rt
npenctasisier codoit S-(C1-Cs ¢ HepasBerpneHHOU nenbio uin C3-Cs pa3BETBICHHBIN aJIKII)
(Hanpumep, METWN, STWI, H-TIPONWJ, U30-NIPONUJ, H-OYTHI, #30-OyTwi, emop-OyTun, mpem-
OyTwi, MeHTHd, #30-meHTHa win rekcu). CorlaCcHO OIHOMY BapHAaHTY OCYLIECTBJIEHHS MO
MeHblIel mepe oguH Rt npexacrasinsier coboit S-C1-Cy ankun (Hanpumep, METHI, STH, H-TIPOITHI,
U30-TIPOTINI, H-OYTHIL, #30-0yTHII, 6MOP-OyTHI WK mpem-0yTHI).

(08) CornacHO ONHOMY BapHaHTy OCYILIECTBJIICHHsS 1O MeEHbIIEH Mepe onuH Rt
npenctasisier coboit NH,, NH-(C1-Cs ¢ HepasBeTBienHo# nenbto uin C3-Cs pasBETBICHHBIN
ankmn), N-(C1-Cs ¢ HepazBeTBneHHoH nemnbto mwin C3-Cs pazersineHHbid ankui); win NHS(O),-
(C1-C¢ anxmm). CorymacHO OJHOMY BapUAHTy OCYIIECTBJICHHsI MO MEHbIIeH Mepe OoamH Rt
npenctasisier codoit NH-(C1-Ce ¢ HepasBeTBienHolH nenbio mwin C3-Cs pa3BeTBICHHBINA aJIKII)

(Hanpumep, MeTWN, 5TWI, H-TIPONWJ, U30-TIPONUN, H-OYTHI, #30-OyTui, emop-OyTtun, mpem-
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OyTui, MEHTHJ, #30-TIeHTHN Wiu Tekcun). COrllacHO OJHOMY BapHaHTY OCYIIECTBJICHHUS II0
MmeHblIel Mepe omuH Rt mpencrasmsier coboit NH-C1-Cy ankun (nanpumep, METHI, 3TWI, H-
NPOTINJI, U30-TIPOTIVIL, H-OyTHI, u30-0yTHi, émop-oytun unn mpem-6ytmn). CorimacHo OXHOMY
BApUAHTY OCYINECTBJIEHUS] MO MeHblueld Mepe oxuH Rt mpencraBmsier coboit NH-(Ci-Cs ¢
Hepa3BeTBJIeHHO! nenbio i C3-Cs pa3BeTBICHHBIN aTKWII )2 (Hanpumep, METUI, STUI, H-TIPOTTHJL,
u30-nponu, H-OyTui, #30-0yTHi, 6mop-0yTui, mpem-OyTUIl, IEHTWI, #30-TIEHTUJ WU TeKCUI).
CornacHo OTHOMY BapHaHTy OCYILECTBJIEHHUS IO MeHblel Mepe onuH Rt npexncrasnser coboit
NH-(C1-C4 anxun), (nanpumep, METUI, STHI, H-TIPOITWIL, #30-TIPOIHII, H-OYTHIL, #30-0yTWI1, 6Mop-
OyTun unu mpem-oyTHn).

(09) CornacHO OmHOMY BapHaHTy OCYLIECTBJICHHsS 1O MeHbIIeH Mepe onuH Rt
npenctasisier coboit (CH2)q-C3-Cg mukmoankun, (CHz)g-rerepormimmn, (CHaz)g-penmn wumm
(CHz)q-rerepoapm.

(010) CornmacHo OmHOMY BapHUaHTy OCYILIECTBJIEHUsI MO MeHblIeH mepe oauH Rt
npencrasisier coboit  (CH2)q-C3-Cs  uwmknoankwmn, rae C3-Cg MKIOATKWI BbBIOpaH U3
LIMKJIOTIPOMNJIA, IUKIOOYTHIIA, IUKIIONEHTHIIA, IUKJIOTEKCHJIA, IIMKIJIOTeNTHIA U [IUKJIOOKTHUIIA.

(o11) CornacHo OmHOMY BapHaHTy OCYINECTBJIEHHUS IO MeHbIIed Mepe oauH Rr
npencrasisier coboli (CHz)q-reTeponukinmi, rae reTepoLuKInI COAEPIKUT OIUH WU ABa S5- MM
6-4JIeHHBIX KOJbLAa U 1-4 rerepoaroma, BeiOpanHble U3 N, O u S (nanpumep, TUPPOTUIUHILI,
UMUIA30JIUANHII, THUPA3OIUANHII, OKCA30JMAUHWII, H30KCA30JUAUHIII, TPHUA3OJUIMHIIL,
TeTparuapoQypaHus, MUIEPUAUHWI, nunepasuHwt win Mopdomuauia). CoriacHO OZHOMY
BapPHUAHTy OCYLIECTBIIEHHUS M€TEPOLIMKIIMII COAEPKUT OJUH WUJIH ABa S- WK O-uJIeHHBIX KOJbLA U
1-3 rerepoaroma, BeiOpaHHbie u3 N, O u S, Takue, KOTOpbIE OMUCAHBI B HACTOSIIEM H300PETEHUH.
CornacHo OJHOMY BapUaHTy OCYIIECTBJIEHUS] T€TePOLUKIIIII COAEPKUT OIHO S5- UIIH 6-4UJIeHHOEe
konblo U 1-3 rerepoatoma, BeiOpaHHbie U3 N, O U S, Takue, KOTOPbIE OMHCAHBI B HACTOSIIEM
u3o0perennu. COrylaCHO OTHOMY BapUAHTY OCYIIECTBJICHHUS! METEPOLUMKIMI COAEPIKHUT OIHO S-
WK 6-4JIeHHOe KOJIbIO U 1-3 rerepoaroma, BeiOpaHHbie U3 N u O, Takue, KOTOpPbIE OMKCAHBI B
HactosiimeM wu3o0pererHnn. COryacHO OJHOMY BapHaHTY OCYIIECTBJICHHS TeTEPOLIUKIIII
COIEPIKUT OTHO S-4JIeHHOE KOJIbIO U 1-3 rerepoatoma, BeiOpanHblie U3 N, O u S, Takue, KOTOpbIe
omucaHbl B HacrosimeM wu3o0pereHnu. COrjaacHO OXHOMY BapUAHTY OCYIIECTBIICHHS
TeTEPOLMKIINI COAEPIKUT OJHO S-wieHHOe KoybLo U 1-3 rerepoatoma, BeiOpaHHbe M3 N 1 O,
Takyue, KOTOpble ONHCAaHbl B HacTosimeM u3oOperennu. COriacHO OAHOMY BapHaHTY
OCYILIECTBJIEHUS] TE€TePOLMKIMI CONEPXKUT OAHO S-ulleHHOe KOoJbLo U 1-2 rerepoaroma,
BeIOpaHHbIe U3 N 1 O, Takue, KOTOpbIe ONMHMCAHBI B HACTOALIEM n300peTeHnn. CorinacHo OHOMY
BAPUAHTY OCYILIECTBJICHHs T€TEPOLIMKIINII COAECPKUT OJTHO O-4JICHHOE KONBLO U 1-3 rerepoaroma,

BbIOpanHbie U3 N, O u S, Takue, KOTOpbIE ONMUCAHBI B HACTOSIIEM n300peTeHnu. CoracHO OMHOMY
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BAPUAHTY OCYILIECTBJICHHs] T€TEPOLIMKIINII COAECPKUT OJTHO O-4JIEHHOE KONBLO U 1-3 rerepoaroma,
BbIOpanHbie U3 N u O, Takue, KOTOpPbIe OMUCAHBI B HACTOsIIIEM H300peTeHnu. COorlacHO OTHOMY
BAPUAHTY OCYILIECTBJICHHs T€TEPOLIMKIINII COAECPKUT OJHO O-4JIEHHOE KONBLO U 1-2 rerepoaroma,
BbIOpanHbie U3 N u O, Takue, KOTOPbIE OMUCAHBI B HACTOSIIEM H300PETCHUH.

(012) CornacHo OmHOMY BapHaHTy OCYIIECTBJICHUSI MO MeHbIIeH mepe omauH Rt
npenctasisier coooit (CHz)q-pennn.

(013) CornacHo OmHOMY BapHaHTy OCYILIECTBJICHUsSI IO MeHbIIeH Mepe oauH Rt
npenctasisier coboit (CHaz)q-rerepoapu, rae rerepoapil COASPKUT OAUH WU JBa S- WK O-
YIEHHBIX KoJibla U 1-4 rerepoaroma, BbiOpanHele u3 N, O u S (nanpumep, nupponun, Gypanm,
THO(GEHWI, THA30JWI, W30THA3OIII, HWUMHUAA30JWI, TPHA3OJIWI, TETPA3OIWI, MHUPA3OJIUII,
OKCA30JIMJI, U30KCA30JIWI, MUPUAUHWI, MUPA3UHWI, MUPUAAZUHII, TUPUMUIUHIII, XUHOJIUHUI,
W30XUHOJNIMHUJ, HaQTUPUAMHWI, WHIOJNWI, NYPUHWI, WHAONM3UHII, XWHOKCAJIHHWII,
OeH30Kca30uI, OEH30AMOKCA30IMI, OEH30THA30 I, OeH30MMHIA30IuI, OEH30THODEHIT WIH
6enzodypanmt). CornacHO OMHOMY BapHAHTY OCYIIECTBJICHHS T€TePOAPHIT CONEPIKUT OTUH HITH
aBa 5- wiu O-4JeHHbIX Konibla U 1-3 rerepoatoma, BeiOpaHHble U3 N, O u S, Takue, KOTOpbIE
OMHUCaHbI B HACTOsIIIeM u300peTeHnu. COrjaacHO OMHOMY BapHAHTY OCYLIECTBIICHHS TE€TEPOAPLIT
COAEPIKUT OHO S- MM O-4JIeHHOE KOJIbLO U 1-3 retepoatoma, BeiOpanHbie 3 N, O u S, Takue,
KOTOpbIE OMHCaHbl B HAcTOseM u300peTeHuu. COrlaCHO OZHOMY BapHaHTY OCYINECTBIICHHS
reTepoapul COAEPKUT OTHO S- WK O-4JIeHHOE KOybLIo 1 1-3 rerepoaroma, BeiOpanHbie u3 N u O,
TaKhe, KOTOpble OMHCAHbI B HACTosieM u300pereHun. COrJNacHO OJHOMY BapUAHTY
OCYINECTBJICHUS T€TEPOAPHIT COIEPKUT OJTHO S-ujIeHHOE KOJIbIO U 1-3 rerepoaroma, BHIOpaHHbIE
u3 N, O u S, Takue, KOTOpbIe OMUCAHBI B HACTOsIIEM M300peTeHrr. COrjlacHO OJHOMY BapHaHTY
OCYIIECTBJICHHS T€TEPOAPHIT COIEPKUT OJTHO S-ujIeHHOE KOJIbIO U 1-3 rerepoaroma, BIOpaHHbIE
u3 N u O, Takue, KOTOpbIe OMUCAHbI B HACTOsIEeM u300peTeHuu. COrjIacCHO OJHOMY BapHaHTY
OCYINECTBJICHHS T€TEPOAPHIT COIEPKUT OJTHO S-uJIeHHOE KOJIbIO U 1-2 rerepoaroma, BIOpaHHbIE
u3 N u O, Takue, KOTOpbIe OMUCAHbI B HACTOsIEeM u300peTeHuu. COrJIacCHO OJHOMY BapHaHTY
OCYLLECTBJIEHUS] T€TEPOAPUIT COINEPKUT ONHO S-ujeHHOe Koublo U 1-2 N, Takue, KOTOpbIE
OMUCAHBI B HACTOSIIEM U300peTeHnu. COrylacCHO OMHOMY BapHAHTY OCYIIECTBIICHUS reTepOoapul
COIEP KUT OTHO 6-4JIeHHOE KOJIbIO U 1-3 rerepoatoma, BeiOpanHbie U3 N, O u S, Takue, KOTOpbIe
OMUCAHBI B HACTOSIEM U300peTeHnd. COrjlaCHO OMHOMY BapHAHTY OCYIIECTBIICHUS reTepOoapul
COIEPKUT OHO O-4JIEHHOE KOJbIo U 1-3 rerepoaroma, BeiOpanHbie u3 N u O, Takue, KOTOpbIE
OMUCAHBI B HACTOSIEM U300peTeHnd. COrylaCHO OMHOMY BapHAHTY OCYIIECTBJICHUS FeTepOoapul
COIEPIKUT OIHO O-uJIeHHOE KONBbLO U 1-2 rerepoaroma, BbiOpaHHbie U3 N u O, Takue, KOTOpbIe

OMHMCaHbl B HacTOsIIIEeM n300peTeHnn. COriaacHO OMHOMY BaPHAHTY OCYILIECTBIICHHS TE€TEPOAPHIT
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CONEPKUT OAHO O-ujeHHOe KoiabLuo U 1-2 N, Takue, KOTOpbI€ OMNHCAHbl B HACTOSLIEM
H300pETEeHNH.

(o14) CornacHo OmHOMY BapHWaHTy OCYIIECTBJICHUsSI MO MeHbIIeH Mepe oauH Rt
npenctasisier codoit C1-Ce anmkmn, C1-Cs ranorenankun, OH, CN, ranoren, O-(C1-Cs ankun), O-
(C1-C¢ ramorenankmn), S-(C1-Ce amxun), NHz, NH-C1-Cs ankun, N-(C1-Cs anxwmn),, (CHaz)q-
rerepounkyni uin (CH»)e-pernn, kak ommucaHo B HACTOSIIIEM U300PETEHUH.

(o15) CornmacHo omHOMY BapHaHTy OCYILIECTBJICHUsI IO MeHbIIeH Mepe oauH Rt
npenctasisier codoit C1-Ce anmkmn, C1-Cs ranorenankun, OH, CN, ranoren, O-(C1-Cs anxun), O-
(C1-C¢ ranorenamkui), S-(C1-Ce¢ ankmn), NHa, (CHz)q-rerepounxnun wiun (CHz)q-pennn, kak
OIMCAHO B HacTosieM n300pereHru. COrliacHO OTHOMY BapHUaHTy OCYIIECTBJICHHUS 110 MEHbIIEH
Mmepe onuH Rt mpexacrasnsier coboii merun, stwi, npormu, uso-nponui, CFs, OH, CN, F, Cl,
metokcu, 3TokcH, OCF3, SCH3, NH», (CHz)-mopdomunmn nmm (CHz)-pernn.

(p1) CornacHo OmHOMY BapHaHTY OCYILECTBIEHUS ( MpencTasisier codoii 0, 1 mmm 2.

(p2) CornacHO OTHOMY BapHaHTY OCYINECTBIECHUS ( MpencTasisieT codoi 1, 2 umm 3.

(p3) CornacHO OTHOMY BapHaHTY OCYIUECTBIICHHUS ( MpencTasisier codoi O mmu 1.

(p4) CornacHO OJTHOMY BapUaHTy OCYIIECTBJICHUS ( peAcTaBisier codoi 1 mmm 2.

(p5) CornacHo 0OJTHOMY BapHaHTY OCYIUECTBJICHUS ( PEACTaBIsIeT COOO0¥ 0.

(p6) CornacHo 0OJTHOMY BapUAHTY OCYIIECTBJICHUS ( PEACTABIsIeT COOOH 1.

(p7) CornacHo OJTHOMY BapUAHTY OCYIUECTBJICHUS ( PEACTABISIET COOOH 2.

(p8) CornacHO OJTHOMY BapUAHTY OCYIUECTBIICHUS (| PEACTABISIET COOOH 3.

(q1) CornacHo ogHOMY BapuaHTy ocyiuecTBieHus: Rs mpexncrasiser coboii Ry.

(q2) CornmacHo omHOMYy BapuaHTy ocyiiecTBieHusi Rs mpexncrasisier coboit Cs-Cg
LUKJIOAJIKUJL, T€TePOLMKIINII, COAEPKaLUN OAHON S5- niu 6-4JIeHHOe KONbLO U 1-2 rerepoaroma,
BoiOpanHbie U3 N, O u S, wm Cs-Cio apwii, rae UMKIOANKHUI, TETEPOLUKIIMI WA apuil
Heo0s13aTeNTbHO 3aMelleH OIHOM UM HECKOJIbKUMHU IPYIaMy, He3aBUCHUMO BbiOpaHHbIME 13 C1-
C4 anxuna.

(q3) Cornmacro omHOMy BapuaHTy ocymecTBieHusi Rs mpencrasisier coboit Cs-Cg
rukJioankui ui Cs-Cio apul, KaKIblii He0OsS3aTeIbHO 3aMEIeHHbIE OTHUM WJIH HECKOJIbKUMHU
rpynmnamu, He3aBucuMO BeiOpaHHbIME U3 C1-Cy ankuia.

(q4) CornacHo omHOMy BapuaHty ocymectBieHus Rs mpencrasmisier cobori Cs-Cs
LMKJIOAJKHI WM (DEHWN, KaXkIblii HeoOs3aTeIbHO 3aMelIeHHbIe OJHMM WM HECKOJbKUMHU
rpynmnamu, He3aBucuMo BeiOpaHHbIME U3 C1-Cy ankuia.

JIroGast u3 rpyni, ONMUCaHHBIX B HACTOsIEeM n3obperennu st modoro u3 X, Y, Z, Z1, Ry,

Ro, Rt, Rx, Rz, Rs, Q, Q°, Ty, T, m, n, p u q, MOxkeT ObITh OOBENMHEHA C JIOOBIMU IPYTHMU
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IPYINaMH, OMUCAHHBIMH B HACTOSIIIEM H300pETeHUH, ISl OJHOTO WM HECKOJNbKUX U3
ocraBmuxcs X, Y, Z, Z1, R1, Ro, R, Rx, Rz, Rs, Q, Q°, T1, T, m, n, pu q.

(A1) CornmacHO OJHOMY BapHaHTy OCYINECTBIICHHs p omucaH B rodbom u3 (cl)-(c3) u Rz
ormca B (d1).

(A2) CorymacHO OJHOMY BapHaHTy OCYINECTBJIEHHs p omucaH B Jrodbom u3 (cl)-(c3) u Rz
ommcad B r06oMm u3 (d2)-(dS).

(A3) CornacHo ogHOMY BapuaHTy ocyliecTBiIeHHs p onucaH B (c¢3) u Rz onucan B (d1).

(A4) CornacHo OTHOMY BapHaHTY OCYyILIeCTBIeHUs p onucaH B (c3) u Rz onucan B modom
u3 (d2)-(d5).

(AS) CornacHo ogHOMY BapuaHTy OcCyliecTBIeHHs p onucaH B (c4) u Rz onucan B (d1).

(A6) CornacHo OTHOMY BapHaHTy OCYILIECTBIEHUs p onucaH B (c4) u Rz onucan B mobom
u3 (d2)-(d5S).

(B1) CornacHo omgHOMY BapuaHTy ocyIecTBieHus p u Rz onucansl B mo6om u3 (A1)-(A6)
u T onucan B modom u3 (el)-(e5).

(B2) CornacHo ogHOMY BapuaHTy ocyiecTBieHus p u Rz onucanel B mo6om u3 (A1)-(A6)
u T onrcan B r000M u3 (e3)-(e5).

(B3) CornacHo oqHOMY BapuaHTy OCYIIECTBIEHUs p ¥ Rz onucanbl B mo6om u3 (A1)-(A6)
u Ty onican B (e4).

(B4) CornacHo oqHOMY BapuaHTy OCYIIECTBIIEHUs p ¥ Rz onucanbl B mo6om u3 (A1)-(A6)
u Ty onmcan B (e5).

(B5) CornacHo ogHOMY BapuaHTy OCyIIecTByIeHus p 1 Rz onucansl B mo6om u3 (Al)-(A6)
u Ty onrcan B r000M u3 (e6)-(€9).

(B6) CornacHo oqHOMY BapuaHTy OCYIIECTBJIEHUs p ¥ Rz onrcanbl B mo6om u3 (A1)-(A6)
u Ty onncan B modom u3 (el10)-(ell).

(B7) CornacHo oqHOMY BapHaHTy OCYIIECTBJIEHUs p ¥ Rz onrcanbl B m06oM u3 (A3)-(A4)
u Ty onncan B r060M u3 (el)-(e5).

(B8) CornacHo ogHOMY BapuaHTy OCYIIECTBJIEHUS p ¥ Rz onmcanbl B m06om u3 (A3)-(A4)
u T1 onncan B r0060M u3 (e3)-(e5).

(B9) CornacHo ogHOMY BapuaHTy OCYIIECTBIEHUS p 1 Rz onrcanbl B mo6oM u3 (A3)-(A4)
u Ty onncan B (e4).

(B10) CornacHo ogHOMY BapHaHTy OCyLIECTBICHHS p U Rz ommcanbl B m000oM u3 (A3)-
(A4) u T1 onucas B (€5).

(B11) CornacHo ogHOMY BapHaHTy OCYLIECTBICHHs p U Rz ommcanbl B m000oM u3 (A3)-

(A4) u T1 ontucan B mobom u3 (e6)-(e9).
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(B12) CornacHo ogHOMY BapHaHTy OCyLIeCTBJICHHs p U Rz ommcanbl B m00oMm u3 (A3)-
(A4) u T1 ontucan B modom u3 (e10)-(ell).

(B13) Cornacao ogHOMY BapHaHTy ocyiuecTBieHus p u Rz onmcansl B (A3) u T onucan
B mobom u3 (el)-(e5).

(B14) Cornacao ogHOMY BapHaHTy ocyiuecTBieHus p u Rz onucansl B (A3) u T onucan
B mobom u3 (e3)-(e5).

(B15) Cornacao ogHOMY BapHaHTy ocyiuecTBieHus p u Rz onucansl B (A3) u T onucan
B (e4).

(B16) Cornacao ogHOMY BapHaHTy ocyiuecTBieHus p 1 Rz onucansl B (A3) u T onucan
B (€5).

(B17) Cornacuo ogHOMY BapHaHTy ocyiuecTBieHus p u Rz onucansl B (A3) u T onucan
B oOoM u3 (e6)-(€9).

(B18) CornacHo ogHOMY BapHaHTy ocyiuecTBieHus p U Rz onucansl B (A3) u T onucan
B moOoMm u3 (el10)-(ell).

(C1) CornacHo 0JHOMY BapHaHTy OCYyLIeCTBIEeHHsI m omnucaH B (g1) wiu (g2) u Y onucax
B mo6om u3 (h1)-(h7) u (h18)-(h24).

(C2) CornacHo OJHOMY BapHMaHTy OCYLIECTBJICHHUSI M OMHCaH B J0OOM u3 (g4)-(g6) u Y
omucad B iro6oM u3 (h1)-(h7) u (h18)-(h24).

(C3) CornacHO OTHOMY BapHaHTy OCYILIECTBJICHHs m onucaH B (g5) u Y onucaH B JIIOOOM
u3 (h1)-(h7) u (h18)-(h20).

(C4) CornacHo OTHOMY BapHaHTy OCYILIECTBJICHMs m onucaH B (g6) u Y onucaH B JIIOOOM
u3 (h1)-(h7) u (h18)-(h24).

(C5) CornacHo 0JHOMY BapHaHTy OCYLIECTBIEHHsI m onucaH B (gl) wimu (g2) u Y onucax
B (h8) u (h18)-(h24).

(C6) CornacHo OTHOMY BapHaHTy OCYLIECTBJICHHUS M OMHCaH B JI0OOM u3 (g4)-(g6) m Y
orucaH B (h8) u (h18)-(h24).

(C7) CornacHo oqHOMY BapHaHTy ocyInecTBiieHust m onucad B (g5) u Y omucas B (h8) u
(h18)-(h20).

(C8) CornacHo oJHOMY BapHaHTy OCyIecTBIIeHHs: m onucad B (g6) u Y omucas B (h8) u
(h18)-(h24).

(C9) CornacHo oHOMY BapHaHTy OCYIIeCTBIEHHs m onucaH B (gl) nim (g2) u Y onucax
B iro6oMm u3 (h9)-(h15) u (h18)-(h24).

(C10) CornacHo omHOMY BapHaHTy OCYIIECTBJIEHHUS] M OMUCaH B JoOoM u3 (g4)-(g6) u' Y

ormca B m00oM u3 (h9)-(h15) u (h18)-(h24).
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(C11) CornacHo oHOMY BapHaHTY OCYIIECTBIICHHUSI m omucaH B (g5) u' Y omnucaH B JIFOOOM
u3 (h9)-(h15) u (h18)-(h20).

(C12) CornacHo 0HOMY BapHaHTY OCYIIECTBIICHHUSI M OMUCaH B (g6) 1 Y OMHcaH B JIIOOOM
u3 (h9)-(h15) u (h18)-(h24).

(D1) CornacHo 0OHOMY BapHaHTy OCYIUECTBJIEHUS M H Y OIMHUCAHBI, IIe MPUMEHUMO, B
oxHoM 3 (C1)-(C12) u n onucas B (i1) mu (12).

(D2) CornacHo OHOMY BapHaHTy OCYIUECTBJICHUS M M Y OIMHUCAHBI, IIe MPUMEHUMO, B
oxHoM u3 (C1)-(C12) u n onmcan B (13).

(D3) CornacHo 0OHOMY BapHaHTy OCYIUECTBJIEHHS M M Y OINHUCAHBI, IIe MPUMEHUMO, B
oxHoM 13 (C1)-(C12) u n onucan B modom u3 (14)-(16).

(D4) CornacHo OJHOMY BapHaHTy OCYINECTBJIEHUS M M Y OINHUCAHBI, IIe IPUMEHUMO, B
oxHoM u3 (C1)-(C12) u n onmcas B (i5).

(DS) CornacHo onHOMY BapHaHTy OCYINECTBJIEHHS M U Y OIHUCAHBI, I7ie TPUMEHUMO, B
oxgaoM u3 (C1)-(C12) u n onucas B (16).

(E1) Cornacno ogHomy BapuaHTy ocynectsieHus: Y omucad B (h16) u n onucan B (i)
i (12).

(E2) CornacHo onnomy BapuaHTy ocyuiectsienus Y onucad B (h16) u n onucas B (i3).

(E3) CornacHo ogHOMY BapuaHTy ocyiuectsieHus: Y omnucat B (h16) u n onucas B mo0om
u3 (i4)-(i6).

(E4) CornacHo onHomy BapuaHTy ocyuiectsienus Y onucad B (h16) u n onucas B (i5).

(ES) CornacHo onHomy BapuaHTy ocyuiectsienus Y onucad B (h16) u n onucas B (16).

(E6) Cornacno onnomy BapuaHTy ocyiuecTBieHus: Y omucad B (h17) u n ommucan B (il)
wu (12).

(E7) Cornacuo onnomy BapuaHTy ocyuectsienus Y onucad B (h17) u n onucas B (i3).

(E8) CornacHo ogHOMY BapuaHTy ocymectsieHus: Y omucas B (h17) u n onucan B moOom
u3 (i4)-(i6).

(E9) CornacHo onnomy BapuaHTy ocymectsierus Y onucad B (h17) u n onmcas B (15).

(E10) Cornacao ogHOMY BapuaHTy ocymectsieHust Y ormucas B (h17) u n onmcan B (16).

(F1) Cornacao omHOMY BapuaHTy ocyluecTBieHus n onucad B (11) uimu (12) u Z onmcaH B
mobom 13 (j1)-(G7) u (j16)-(19).

(F2) CormnacHo omHOMY BapHaHTy OCYIIECTBIEHHs N OmHcaH B Jr0OoM u3 (14)-(16) u Z
ormmca B oooM u3 (j1)-(G7) u (j16)-(G19).

(F3) CornacHo ogHOMY BapHaHTy OCYIIECTBIEHHs N OnKcaH B (15) u Z onucaH B JIIOOOM

w (11)-G7) 1 (G16)-(17).
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(F4) CornacHo omHOMY BapHaHTy OCYIIECTBIEHHs N ONKcaH B (16) U Z omucaH B JIIOOOM
w3 (j1)-(G7) u (j16)-(G 19).

(F5) Cornacro omHOMY BapuaHTy ocyiuecTBieHus n onucad B (11) umu (12) u Z onucaH B
modom u3 (j8) u (j16)-(319).

(F6) CormnacHo omHOMY BapHaHTy OCYIIECTBIEHHs N OomucaH B oOoMm u3 (14)-(16) u Z
ornmcas B modom u3 (j8) u (j16)-(j19).

(F7) CornacHo omHOMY BapHaHTy OCYIIECTBIIEHHs N OnKcaH B (15) u Z onucaH B JIIOOOM
w3 (j8) u (j16)-(j17).

(F8) CormnacHo ogHOMY BapHaHTy OCYIIECTBIIEHHs N ONKCcaH B (16) U Z onucaH B JIIOOOM
u3 (j8) u (j16)-(j19).

(F9) Cornacao omHOMY BapuaHTy ocyluecTBieHus n onucad B (11) unu (12) u Z onucaH B
mobom u3 (19)-(G15) u (j16)-(G19).

(F10) CornacHo ogHOMY BapHaHTy OCYINECTBJIEHHUS n omucaH B Jo0oM u3 (14)-(16) u Z
omnrcad B mooom u3 (j9)-(G15) u (j16)-(j19).

(F11) CornacHo oHOMY BapHaHTy OCYILECTBJICHHs h onucaH B (15) u Z onucaH B JIOOOM
3 (j9)-(G15) u (j16)-(G17).

(F12) CornacHo onHOMY BapHaHTy OCYIIECTBJCHUsS N OnKcaH B (16) u Z omnucaH B JI0OOOM
w3 (19)-(15) u (j16)-(19).

(G1) CornacHO OTHOMY BapHMaHTy OCYINECTBJCHHUS N U Z OIUCAHBI, I7ie MPUMEHUMO, B
oxHoM u3 (F1)-(F12) u m onucas B (gl) wu (g2).

(G2) CornacHO OTHOMY BapHMaHTy OCYINECTBJEHHS N U Z OIMUCAHBI, I7ie MPUMEHUMO, B
oxHoM u3 (F1)-(F12) u m onucas B (g3).

(G3) CornacHO OMHOMY BapHMaHTy OCYINECTBJEHHUS N U Z OIMUCAHBI, I7le MPUMEHUMO, B
oxHoM u3 (F1)-(F12) u m onucan B mobom u3 (g4)-(g6).

(G4) CornacHO OTHOMY BapHMaHTy OCYINECTBJICHHUS N U Z OIMUCAHBI, I7le MPUMEHUMO, B
oxHoM u3 (F1)-(F12) u m onucas B (g5).

(G5) CornacHO OTHOMY BapHaHTy OCYINECTBJICHHUS N U Z OINUCAHBI, I7le MPUMEHUMO, B
oxHoM u3 (F1)-(F12) u m omnucas B (g6).

(H1) CornacHo oqHOMY BapHaHTy OCYLIECTBJICHHSI M, N U Y OMHUCAHBI, I/ie IPUMEHHMO, B
oxHoM u3 (C1)-(D1), (D3)-(E1), (E3)-(E6) u (E8)-(E10) u Z onucan B sobom u3 (j1)-(37).

(H2) CornacHo oqHOMY BapHaHTy OCYLIECTBJICHHsI M, N U Y OMHCAHBI, I/ie IPUMEHHMO, B
oxHoM u3 (C1)-(D1), (D3)-(E1), (E3)-(E6) u (E8)-(E10) u Z onncan B (j8).

(H3) CornacHo oqHOMY BapHaHTy OCYINECTBJCHMS M, N, U Y OMHUCAHBI, IJe MPHUMEHHMO,

B ogHoM m3 (C1)-(D1), (D3)-(E1), (E3)-(E6) u (E8)-(E10) u Z onucan B modom u3 (j9)-(15).



33

(I1) CornacHo oHOMY BapHaHTy OCYLIECTBJIEHHUS M, N U Z OMHCAHbI, TIe MPUMEHUMO, B
oxHoM u3 (F1)-(G1) u (G3)-(G5) u Y onucan B modom u3 (h1)-(h7).

(I12) CornacHo OMHOMY BapHaHTy OCYIIECTBIEHHsI M, N U Z OMHCAHBI, I71€ MPUMEHUMO, B
omHoM u3 (F1)-(G1) u (G3)-(GS) u Y onucan B (h8).

(I3) CornacHo oHOMY BapHaHTy OCYLIECTBJIEHHUS M, N U Z OMHCAHbI, TAe MPUMEHUMO, B
onHoM u3 (F1)-(G1) u (G3)-(GS) u Y onucan B modom u3 (h9)-(hl15).

(I4) CornacHo oHOMY BapHaHTY OCYILIECTBJICHHUS M, N U Z OMHCAHbI, TIe MPUMEHUMO, B
oxHoM u3 (F1)-(G1) u (G3)-(GS) u Y onucan B (h16).

(I5) CornacHo ogHOMY BapHaHTy OCYLIECTBJICHHUS M, N U Z ONMHCAHbI, IIe MPUMEHUMO, B
oxHoM u3 (F1)-(G1) u (G3)-(GS) u 'Y onucan B (h17).

(J1) CornacHo omHomy BapuaHty ocymecTtsienust Y, Z, Rz, T1, m, n u p onucansl, rue
npumMeHnMo, B oHOM u3 (A1)-(B18), (C5)-(D5) u (F5)-(I5) u Q onucasn B (k1).

(J2) CornacHo onHomy BapuaHTty ocymectsienust Y, Z, Rz, T1, m, n u p onucansl, rae
npumMeHnMO, B oqHOM u3 (A1)-(B18), (C5)-(D5) u (F5)-(I5) u Q onucan B mobdom u3 (k2)-(k9).

(J3) CornacHo omHOoMy BapuaHTy ocymecteieHus Y, Z, Rz, Ti, m, n u p onucassl, rue
npumMeHnMoO, B oqHOM u3 (A1)-(B18), (C5)-(D5) u (F5)-(I5) u Q onucas B (k4).

(J4) CornacHo ogHoMy BapuaHTy ocywmectsieHus Y, Z, Rz, Ti, m, n u p onucansl, rue
npuMeHuMo, B ogHoM u3 (A1)-(B18), (C5)-(D5) u (F5)-(I5) u Q onucas B (k5).

(J5) CornacHo omHOMy BapuaHTy ocyiuectBienus Y, Z, Rz, T1, m, n u p onucansl, rue
npumMeHnMO, B oHOM u3 (A1)-(B18), (C5)-(D5) u (F5)-(I5) u Q onucas B (k6).

(J6) CornacHo omHOMy BapuaHTy ocyiuectBienust Y, Z, Rz, T1, m, n u p onucansl, rue
npumMeHnMO, B oqHOM u3 (A1)-(B18), (C5)-(D5) u (F5)-(I5) u Q onucas B (k7).

(J7) CornacHo omgHOoMy BapuaHTy ocymectsieHus Y, Z, Rz, Ti, m, n u p onucansl, rue
npumMeHnMoO, B oqHOM u3 (A1)-(B18), (C5)-(D5) u (F5)-(I5) u Q onucas B (k8).

(J8) CornacHo omHOoMy BapuaHTy ocyiuectBienus Y, Z, Rz, T1, m, n u p onwucansl, rue
npumMeHnMoO, B oqHOM u3 (A1)-(B18), (C5)-(DS) u (F5)-(I5) u Q omnucas B (k9).

(K1) CornacHo ogaoMy BapuaHTty ocymectienus Y, Z, Rz, T1, Q, m, n u p onucassl, rie
npumMeHnMO, B ofHOM u3 (A1)-(B18), (C5)-(D5), (FS)-(I5) u (J2)-(J8) u Q’ onucan B (11).

(K2) Cornacuo ogaoMy BapuaHTty ocymectienus Y, Z, Rz, T1, Q, m, n u p onucassl, rue
npumMeHnMo, B oqHOM u3 (A1)-(B18), (C5)-(D5), (FS5)-(I5) u (J2)-(J8) u Q’ onucan B (12).

(K3) CornacHo ogaoMy BapuaHTty ocymecTtienus Y, Z, Rz, T1, Q, m, n u p onucassl, rue
npuMeHnMo, B ofHOM u3 (A1)-(B18), (C5)-(D5), (FS5)-(I5) u (J2)-(J8) u Q’ onucan B (13).

(K4) CornacHo ogaoMy BapuaHTy ocymectienus Y, Z, Rz, T1, Q, m, n u p onucassl, rue

npuMeHnMo, B ofHOM u3 (A1)-(B18), (C5)-(D5), (FS5)-(I5) u (J2)-(J8) u Q’ onucax B (14).
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(K5) Cornacno ogaoMy BapuaHTty ocymectienus Y, Z, Rz, T1, Q, m, n u p onucassl, rue
npumMeHnMo, B oqHOM u3 (A1)-(B18), (C5)-(D5), (F5)-(I5) u (J2)-(J8) u Q’ onucan B (15).

(K6) CornacHo ogaoMy BapuaHTy ocymectBienus Y, Z, Rz, T1, Q, m, n u p onucassl, rue
npumMeHnMo, B oqHOM u3 (A1)-(B18), (C5)-(D5S), (FS5)-(I5) u (J2)-(J8) u Q’ onucax B (16).

(K7) Cornacuo ogaoMy BapuaHTty ocymectienns Y, Z, Rz, T1, Q, m, n u p onucassl, rue
npumMeHnMo, B oqHOM u3 (A1)-(B18), (C5)-(D5), (F5)-(I5) u (J2)-(J8) u Q’ onucan B (17).

(L1) CornacHo ogHomy BapuaHTy ocymectsienus Y, Z, Rz, T1, Q, Q’, m, n u p onmcaHsl,
rae npuMeHuMo, B ogHoM u3 (Al)-(B18), (C5)-(DS), (F5)-(IS5), (J1)-(J8) u (K1)-(K7) u T onucan
B (nl).

(L2) Cornacuo ogHomy BapuaHTy ocymectsienus Y, Z, Rz, T1, Q, Q’, m, n u p onmcaHsl,
rae npuMeHumMo, B ogHoM u3 (A1)-(B18), (C5)-(DS), (F5)-(I5), (J1)-(J8) u (K1)-(K7) u T onucan
B (n2).

(L3) CornacHo onHomy BapuaHTy ocymectsienus Y, Z, Rz, T1, Q, Q’, m, n u p onncassl,
rae npuMeHumo, B onHoM u3 (A1)-(B18), (C5)-(DS), (F5)-(I15), (J1)-(J8) u (K1)-(K7) u T onucan
B (n3).

(L4) CornacHo omHOMY BapuaHTy ocyectsienus Y, Z, Rz, T1, Q, Q’, m, n u p onucassl,
rae npuMeHuMo, B ogHoM u3 (A1)-(B18), (C5)-(DS), (FS)-(I5), (J1)-(J8) u (K1)-(K7) u T onmcan
B (n4).

(LS) CornacHo onHoMy BapuaHTy ocyiuectBieHus Y, Z, Rz, T1, Q, Q’, m, n u p onucaHsbl,
rae npuMeHuMo, B ogHoM u3 (A1)-(B18), (C5)-(DS), (FS)-(IS), (J1)-(J8) u (K1)-(K7) u T onmcan
B (n5).

(M1) CornacHo ogHoMy BapuaHTy ocyiiectBienus Y, Z, Rz, T, T, Q, Q°, m, n u p
OINMHUCAaHBbI, e mpuMeHNMO, B onHOM U3 (A1)-(LS) u X onucan B (al).

(M2) CornacHo ogHoMy BapuaHTy ocyuiectBienus Y, Z, Rz, T, T, Q, Q, m, n u p
OIHUCAaHBbI, e MpUuMeHNMO, B onHOM U3 (A1)-(LS) u X onucax B (a2).

(M3) CornacHo ogHoMy BapuaHTy ocyuiectBienus Y, Z, Rz, T, T, Q, Q°, m, n u p
OIHUCAaHBbl, r7ie NpUMeHNMO, B oqHOM U3 (A1)-(LS) u X onmcan B (a3).

(M4) CornacHo ogHoMy BapuaHTy ocymiectBienus Y, Z, Rz, T, T, Q, Q, m, n u p
OIHUCAaHBbl, r7e NpuMeHNMO, B oqHoM U3 (A1)-(LS) u X onwmcan B (a4).

(MS5) CormacHo ogHoMy BapuaHTy ocymiectBienus Y, Z, Rz, T, T, Q, Q, m, n u p
OIMCAaHBbl, r7e NpuMeHNMO, B oqHoM u3 (A1)-(LS) u X onmcan B (a5).

(N1) Cornacao omqHomy Bapuanty ocymectsienus: Y, Z, Rz, T, T1, Q, Q’, X, m, nu p
OIMCaHBbl, re npuMeHNMo, B oqHoM u3 (A1)-(LS) u (M1) u Rx omucan B (b1).

(N2) Cornacao omHomy BapuaHty ocymecteienus: Y, Z, Rz, T, T1, Q, Q’, X, m, nu p

OIMCaHBbl, re npuMeHnMo, B oqHoM u3 (A1)-(LS) u (M1) u Rx omucan B (b2).
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OIMCAaHBbI, r7e npuMeHnMo, B oqHoM u3 (A1)-(LS) u (M1) u Rx omucan B (b3).

(N4) Cornacao omHoMmy BapuaHty ocymectsienus: Y, Z, Rz, T, Ti, Q, Q’, X,

OIHMCaHBbl, re npuMeHnMo, B oqHoM u3 (A1)-(LS) u (M1) u Rx onucan B (b4).

(N5) Cornacao omHomy BapuaHty ocymectsienus Y, Z, Rz, T, Ti, Q, Q°, X,

OTMCaHBbl, r7e npuMeHnMo, B omqHoM u3 (A1)-(LS) u (M1) u Rx onucan B (b5).

(N6) Cornacao ogHomy Bapuanty ocymectsienust Y, Z, Rz, T, Ti, Q, Q°, X,

OTMCaHBbl, re npuMeHnMo, B ogqHoM u3 (A1)-(LS) u (M1) u Rx omnucan B (b6).

(N7) Cornacao ogHoMmy Bapuanty ocymectsienus Y, Z, Rz, T, T1, Q, Q°, X,

OMHUCaHBbl, r7e npuMeHnMo, B ogqHoM u3 (A1)-(LS) u (M1) u Rx onucan B (b7).

(N8) Cornacuo ogHomy Bapuanty ocymectsienus Y, Z, Rz, T, Ti, Q, Q°, X,

OTMHUCAaHBIL, I7ie MpUMeHNMO, B ogHOM U3 (A1)-(LS) u (M1) u Rx orncan B (b8).

(N9) Cornacno ogHomy BapuaHTy ocymectienus Y, Z, Rz, T, T1, Q, Q’, X,

OMHUCaHbI, e npuMeHUMo, B oqHoM u3 (A1)-(LS) u (M1) u Rx omnucan B (b9).

up

up

up

up

up

up

up

(O1) CornacHo OmHOMY BapHAaHTy OCYLIECTBJCHUsS M MpeAcTaBisier coboit 1 u n

npexacrasJsier coboti 0.
(02) Cornacuo
npencTasJsier codoii 1.
(03) Cornacho
npencTasJsier codoii 1.
(04) Cornacho
npencTasJsier codoii 0.
(O5) Cornacho
npencTasJsier codoii 1.
(06) CornacuHo
npencTasJsier codoit 2.
(O7) Cornacuo
npencTasJsier codoit 2.
(08) CornacuHo
npencTasJsier codoti 0.
(09) Cornacuo

npencrasJsier codoit 1.

(010) CornacHO ONHOMY BapHAaHTy OCYIIECTBJIEHHS M TMPEICTABISET

npencTasJsier codoit 2.

OJTHOMY

OITHOMY

OTHOMY

OTHOMY

OIHOMY

OIHOMY

OIHOMY

OIHOMY

BAPUAHTY

BApPUAHTY

BapUAHTY

BAapUAHTY

BApUAHTY

BApUAHTY

BApUAHTY

BApUAHTY

OCYIIECTBIICHUS

OCYIIECTBIIEHUS

OCYIIECTBIIEHUS

OCYIIECTBIIEHUS

OCYILIECTBIIEHUS

OCYILIECTBIIEHUS

OCYILIECTBIIEHUS

OCYLIECTBIIEHUS

MPeCTaBIISIeT

IPEICTABJISIET

MPENCTABIISIET

MPEICTaBIISIET

MPEICTABIISIET

MPEICTaBIISIET

MPEICTABIISIET

MPEeCTaBIISIET

coOoi

coboii

coboii

coboii

coboii

coboii

coboii

coboii

coboit
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(O11) CornacHoO ONHOMY BapHWAHTy OCYIIECTBIIEHUS m TMpencraBisier codo 0 m n
npencTasJsier codolt 3.

(O12) CornacHoO ONHOMY BapHaHTy OCYIIECTBIIEHUS M TMpencraBisier codoi 1 m n
npencTasJsier codoii 3.

(O13) CornacHO ONHOMY BapHUAHTy OCYINECTBJIEHUS M TMPEnCcTaBisieT co0o 2 W n
npencTasJsier codoit 3.

(P1) CornacHo omgHOMY BapHaHTy OCYLIECTBIEHHU M U n onucanbl B irobom u3 (01), (03)-
(05), (07)-(10), (0O12) n (O13) u, rae npumennmo, Y onucas B mo0oMm u3 (h1)-(h7) u (h18)-(h24).

(P2) CormacHo ofHOMY BapHaHTY OCYIIECTBJICHHUS m | n onucanbl B r06oM u3 (01), (03)-
(05), (07)-(10), (O12) u (O13) un, rne npumenumo, Y onucad B (h8) u (h18)-(h24).

(P3) CormacHo ojHOMY BapHaHTY OCYIIECTBJICHHUS m | n onucanbl B r06oM u3 (01), (03)-
(05), (07)-(10), (O12) u (O13) u, rne npumenumo, Y onucan B modoM u3 (h9)-(h15) u (h18)-
(h24).

(P4) CornacHo omHOMY BapHaHTy OCYLIECTBICHHs m U n onucanbl B irobom u3 (01), (03)-
(05), (07)-(10), (O12) u (O13) u, rue npumennmo, Y ornucas B (h16).

(P5) CornacHo omHOMY BapHaHTy OCYLIECTBICHHs M U n onucanbl B irobom u3 (01), (03)-
(05), (07)-(10), (O12) u (O13) u, rune npumernmo, Y omnucax B (h17).

(Q1) CornacHo oHOMY BapHaHTY OCYLIECTBJICHHUSI M U N OMKCcaHbl B ioOoMm u3 (02), (03),
(05)-(07) u (09)-(013) u, rne npumenumo, Z onucax B modom u3 (j1)-(G7) u (j16)-(j19).

(Q2) CornacHo ogHOMY BapHaHTy OCYIIECTBIIEHHUSI M U n onucaHbl B odom u3 (02), (03),
(05)-(07) u (09)-(013) u, rne npumennmo, Z onucad B (j8) u (j16)-(G19).

(Q3) CornacHo ogHOMY BapHaHTy OCYIIECTBIIEHUS] M U n onucaHbl B iodom u3 (02), (03),
(05)-(07) u (09)-(013) u, rne npumernmo, Z onuca B odom u3 (j9)-(15) u (j16)-(j19).

(R1) CornacHo ogHOMY BapHaHTy OCYIIECTBJIEHHsI m, N M Y omucaHsbl B oOoM u3 (P1)-
(P5) u, rne mpumenumo, Z onwucad B rodom u3 (j1)-(7) u (j16)-(j19).

(R2) CornacHo ogHOMY BapHaHTy OCYIIECTBJIEHHs M, n M Y omucaHsbl B 00oM u3 (P1)-
(P5) u, roe mpumenumo, Z onucad B (j8) u (j16)-(j19).

(R3) CornacHo ogHOMY BapHaHTy OCYIIECTBJICHHsI M, n M Y omucaHsbl B 100oM u3 (P1)-
(P5) n, rne mpumenumo, Z onwmcad B mrodom u3 (19)-(115) u (j16)-(G19).

(S1) CornacHo OMHOMY BapHaHTy OCYINECTBIICHHsI m, N ¥ Z omucaHbl B odom u3 (Q1)-
(Q3) u, rne mpumennmo, Y orucad B modom u3 (h1)-(h7) u (h18)-(h24).

(S2) CornacHo OMHOMY BapHaHTy OCYINECTBIICHHsI m, n U Z omucaHbl B modom u3 (Q1)-
(Q3) u, rne mpumenumo, Y onuca B (h8) u (h18)-(h24).

(S3) CornacHo omHOMY BapHaHTy OCYINECTBIICHHsI m, n U Z omucaHbl B odom u3 (Q1)-

(Q3) u, rne mpumennmo, Y onucad B mobom u3 (h9)-(h15) u (h18)-(h24).
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(S4) CornacHo OIHOMY BapHaHTy OCYINECTBJIICHHsI m, n U Z omucaHbl B odom u3 (Q1)-
(Q3) u, rne npumennmo, Y onucad B (h16) u (h18)-(h24).

(S5) CornacHo omHOMY BapHaHTy OCYINECTBJICHHsI m, n U Z omucaHbl B ooom u3 (Q1)-
(Q3) u, rne npumennmo, Y onucad B (h17) u (h18)-(h24).

(T1) CornacHo omHOMY BapHaHTY OCYIIECTBJIEHUS M, n, Y U Z onucaHsbl B i00oM u3 (O1)-
(S5) u p, Rz u T1 onucansl, rane npumernmo, B oqHoM u3 (A1)-(B18).

(U1) CornacHo onHOMY BapuaHTy ocyuiectieHus p, Rz, T1, m, n, Y u Z onucassl, rue
npumeHnMo, B oHoM u3 (O1)~(T1) u X onmcan B (al).

(U2) CornacHo onHOMY BapuaHTty ocyuiectieHus p, Rz, T1, m, n, Y u Z onucassl, rae
npumeHnMo, B oHoM u3 (O1)~(T1) u X onmcan B (a2).

(U3) CornacHo onHOMY BapuaHTy ocyuiectBieHus p, Rz, T1, m, n, Y u Z onucassl, rue
npumeHnMo, B oHoM u3 (O1)~(T1) u X onmcan B (a3).

(U4) CornacHo onHOMY BapuaHTy ocyuiectBieHus p, Rz, T1, m, n, Y u Z onucassl, rae
npumeHnMo, B oHoM u3 (O1)~(T1) u X onmcan B (a4).

(US) CornacHo ogHOMY BapuaHTy ocyiuectieHus p, Rz, T1, m, n, Y u Z onucansl, rue
npumeHnMo, B onHoM u3 (O1)-(T1) u X onmcan B (a5).

(V1) CornacHo omHOMY BapuaHTy ocyuectsierus p, Rz, T1, m, n, X, Y u Z onucansl, rue
npumenumo, B ogHoM u3 (O1)-(T1) u (U1) u Rx omucan B (b1).

(V2) CornacHo ogHOMY BapHaHTy ocyinecTBienus p, Rz, Ti, m, n, X, Y u Z onucassl, rue
npumeHnMO, B onHOM u3 (O1)-(T1) u (U1) u Rx onucasn B (b2).

(V3) CornacHo ogHOMY BapHaHTy ocyinecTBienus p, Rz, Ti, m, n, X, Y u Z onucassl, rue
npumeHnMoO, B oHOM u3 (O1)-(T1) u (U1) u Rx onucasn B (b3).

(V4) CornacHo ogHOMY BapHaHTy ocyinecTienus p, Rz, Ti, m, n, X, Y u Z onucassl, rue
npumeHnMO, B oHoM 13 (O1)-(T1) u (U1) u Rx onucan B (b4).

(V5) CornacHo ogHOMY BapHuaHTy ocyiecTBienus p, Rz, Ti, m, n, X, Y u Z onucassl, rie
npumeHnMO, B onHoM 13 (O1)-(T1) u (U1) u Rx onucas B (bS).

(V6) CornacHo ogHOMY BapHaHTy ocyinecTBienus p, Rz, Ti, m, n, X, Y u Z onucassl, rie
npumeHnMoO, B onHoM 13 (O1)~(T1) u (U1) u Rx onucas B (b6).

(V7) CornacHo ogHOMY BapHaHTy ocyiecTBienus p, Rz, Ti, m, n, X, Y u Z onucassl, rue
npumeHnMoO, B oHoM 13 (O1)-(T1) u (U1) u Rx onucasn B (b7).

(V8) CornacHo ogHOMY BapHaHTy ocymecTBienus p, Rz, Ti, m, n, X, Y u Z onucassl, rue
npumeHnMo, B onHoM 13 (O1)-(T1) u (U1) u Rx onucasn B (b8).

(V9) CornacHo ogHOMY BapHaHTy ocyiecTBieHus p, Rz, Ti, m, n, X, Y u Z onucassl, rae

npumeHnMO, B oHOoM 13 (O1)-(T1) u (U1) u Rx onucasn B (b9).
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CormacHo OOHOMY BapHaHTy OCYINECTBJICHUS coequHeHne ¢opmynsl | sBisercs

coennneHueM ¢opmyast 11, I1a wnm I1b:

{m @@ @D

HOOC RO ), HOOC R (Ila) wm HOOC R (Ilb)
iy ero (papMareBTUYeCKH MpueMiieMasi CoJib WM CIIOXKHBIN 3¢up, rae R’ npexcrasnser
coboit H nimm metu.
CornacHO OZHOMY BapHaHTy OCYIIECTBJICHUS coennHeHne Qopmyabl [ sBsiercs

coenuHeHueM Gpopmyisl 12 nnm 12a:

{IJ@ @Ij

HOOC (12) mn HOOC (I2a)
Wu ero apMarieBTUYeCKy MpueMyieMasi CoJib WK CJIOXKHBIN 3¢up, rae R’ npexcrasiser
coboit H nin metui.
CornmacHO OOHOMY BapHaHTy OCYIIECTBJIEHUS cOequHeHHe ¢GopMmyibl [ sBisercs

coenuneHueM ¢opmyasl 13, 13a wnum I3b:

{ZIEL @Q QQ

HOOC (13), HOOC (I3a) um HOOC (I3b)
Wy ero apMarieBTUYeCcKH MpueMiieMasi CoJib WK CIIOXKHBIN 3¢up, rae R’ npexcrasiser
coboii H uau metun.
CoriacHO OTHOMY BapHaHTy OCYINECTBJIEHUS coequHeHne Gopmyiabl [ siBisieTcst

coenuHeHueM (Gopmyisl 14, 14a, 14b, 14c unm 14d:

i

HOOC R' (14), HOOC R' (14a), HOOC R (I4b),

P O,

HOOC R' (T4c) unum HOOC (T4d)
WK ero hapMaleBTUYECKH IPUEMIIEMas COJIb WIIH CIIOKHBIM 3up, rae R’ npexcrasiser

coboi H unu metua.
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CornacHO OHmHOMY BapuaHTy OCYINECTBIeHUs coenuHeHne Gopmynsl [ sBisercs
coenuuennem Gopmyist 15, I5al, 1522, 15a3, I5a4, 15a5, 156, I5b1, I5b2, I5b3, I5b4, I5b5, I5b6,
I5¢1, 15¢2, 15¢3, I5¢4, I5¢5, 15¢6, 15d1, 15d2, 15d3, 15d4, 15d5 wm 15d6:

Vo 2{:[ I}mz

HOOC (15),

(Woz‘@i j@\ (Y)(’f@[ :Q/
HOOC (I5al), HOOC (I5a2),
Y I; 0L
HOOC R “ (15a3), HOOC R (I5a4),
HOOC (I5a5), HOOC (I56),

HOOC (I5b1), HOOC (I5b2),
HOOC R “ (I5b3), HOOC (I5b4),
HOOC (I5b5), HOOC (I5b6),

@o@ @I;

HOOC (I5c1), HOOC (15¢2),
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@@ L

HOOC (15¢3), HOOC (I5¢4),
@fj @ﬁ
HOOC (I5¢5), HOOC (Ic56),
@o@ @Q
HOOC (15d1), HOOC (15d2),
Ro ﬁ> feees
HOOC R “ (15d3), HOOC R (5d4),
@fj rnj
HOOC R (15d5) umu HOOC R (15d6)

wiu ero papMareBTHYeCKH puemMsieMasl CoJib WM CIIOKHBIN 3dup, rae R’ npencrassier
coboii H nnm metu.

s coenqunenus modoit u3 opmyn 11, [1a, I1b, 12, 12a, 13, 13a, 13b, 14, 14a, 14b, I4c, 14d,
I5, I5al, I5a2, 15a3, I5a4, I5a5, 15a6, I5b1, I5b2, ISb3, I5b4, I5bS, I5b6, I5cl, 15¢2, 15¢3, 15¢4,
I5¢5, 15¢6, 15d1, 15d2, 15d3, 15d4, 15d5 u 15d6 X, Y, Z, Ro, Rt, Rx, Q, Q’, T, m u q kaxmwIii
ompenesieH B HACTOSIIEM OMucannuu B Gopmysie [, U kaskaast U3 rpyIi, ONMUCAHHBIX B HACTOSIIEM
u3obperennu mis mrodoro u3 X, Y, Z, Ro, R, Rx, Q, Q°, T, m u q, MoxeT ObITh 00BEIMHEHA, KaK
OMUCAHO B HACTOSIIIEM N300PETEHUH BBIIIIE.

Hanpuwmep, nns coenunenus moboii uz opmyn L 1a, Ib, 11, I1a, I1b, 12, 12a, 13, 13a, I3b,
14, T4a, 14b, I4c, 144, 15, 15al, I5a2, 15a3, [5a4, 15a5, 15a6, ISb1, I5b2, I5b3, I5b4, I5bS, I5b6, I5¢1,
I5¢2, 15¢3, I5¢4, I5¢S, 15¢6, 15d1, 15d2, 15d3, 15d4, 15d5 u I5d6, roe npumeHumo:

CornacHO OZHOMY BapHaHTy OCYLISCTBJICHUS KaXKIblii 7 HE3aBUCHUMO TMPEICTABIISIET

coboit C1-Cs ankun, C2-Cs ankenun, Cz-Cs ankunmn, ranoreH, CN, OH, O-(C:-C¢ ankwin), S-(C:-
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Cs anxwmn), NHy, NH-Ci-Cs amkun wimu N-(C1-Cs ankwmi),, KaKIblii U3 KOTOPBIX OITUCAH B
HACTOSIIIIEM H300pETEHNH.

CornacHo OgHOMY BapHaHTy OCYILIECTBIEHHS KaKAbIH Z HE3aBHCUMO IPEACTaBISET
coboit C1-Ce ankmn, ranores, CN, OH, O-(C,-Cs ankwmn), S-(C1-Cs ankwmi), NHz, NH-C1-Cs anmkun
mn N-(C1-Cs ankmn)z, KaKaplii 13 KOTOPBIX OMHCAH B HACTOSIIEM U300PETEHNH.

CornmacHo OgHOMY BapHaHTy OCYLIECTBIEHHS KaKAbIH Z HE3aBHCUMO IPEACTaBIISAET
coboit C1-Ce amkun, ramoren, CN, NH,, NH-C-Cs ankwmn wmu N-(C1-Ce ankun),, Kakaplid w3
KOTOPBIX OIKCAH B HACTOSIIIEM U300PETEHUH.

CornacHo OgHOMY BapHaHTy OCYLIECTBIEHUs KaKAbIH Z HE3aBHCUMO IPEACTaBIISAET
coboit C1-Cs ankmn, rajmoreH, CN umn N-(Ci1-Ce anxwi);, Kaxnablii U3 KOTOPBIX OMNHCAH B
HACTOSIIEM U300pETEHNH.

CornacHo OAHOMY BapHaHTy OCYLIECTBJIEHUs KaKAbIH Z HE3aBHCUMO IPEACTaBIISAET
coboii metu, atun, #-niponu, #3o-npornwi, CN, F, Cl, Br, I unu N(CHs)s.

CornacHo OAHOMY BapHaHTy OCYLIECTBJIEHUs KaKAbIH Z HE3aBHCUMO IPEACTaBIISET
coboit metuit, F, Cl, Br, CN unu N(CH3),.

CornacHo OAHOMY BapHaHTy OCYLIECTBJIEHUs KaKAbIH Z HE3aBHCUMO IPEACTaBIIET
coboii F, Cl unu Br.

CornacHo OZHOMY BapHaHTy OCYLIECTBIICHMs KaKAbIH Z HE3aBHCUMO IMPEACTaBIISET
coboii Cl unu Br.

CornacHo OHOMY BapHaHTY OCYINECTBICHUS Kax bl Z mpencrassier cobdoii Cl.

CornacHo OTHOMY BapHaHTY OCYINECTBICHUS Kaxblil Z mpencrasisier codoii Br.

CornacHo OOHOMY BapHaHTy OCYIIECTBJICHHs OJUH Z TpencTaBisieT codoit Br, a mpyroi
Z mnpenctasnsier coboii Cl. CornacHO JONMOJHUTENBHOMY BapHaHTY OCYLIECTBICHHS OAMH Z
npencTassier codoit Br B 4-nosioxkeHuu, a apyroit Z npencrasisier codoii Cl B 3-monoxeHuw.

CornacHo OTHOMY BapHaHTy ocyuiecTBiieHus X npeacrasisieT cobori C(Rx)» u Kakabiid
Rx nesaBucumo npexacrasnsier coboii H, CH3, CF3, CF,H wnu F. CorjacHO TONOMHUTENBHOMY
BapUAHTY OCYIIECTBJIEHUs Kaxplii Rx HesaBucumo npexacrasisier codoit H umm CH3. Cornacao
APYyroMy AONOJHHUTEIBHOMY BapHAHTY OCYIIECTBJIEHHsS] Kaxnablii Rx mpencrasnser coboii H.
CornacHo npyromy IOMOJHUTENBHOMY BapUaHTy OCYINECTBJICHUS KaXKablii Rx mpencrasisier
coboit CHs.

CornacHo ogHOMY BapwaHTy ocyiuecTeiieHus X npencrasisier coboii C(Rx): u aBa Rx
BMmecte o0paszyroT =0, =CH nmm =CF». CornacHo JOMOTHUTEIPHOMY BapHAHTY OCYIIECTBICHHUS
nBa Rx BmMecte oOpazyrot =0.

CornacHo onmHOMY BapHaHTy ocyIecTeiieHus: R’ mpeacrasiser coboit H.
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CornacHo omHOMY BapuaHTy ocyiiectByieHus1 R’ mpencrasisier coboit merun. CornacHo
IOTIOJHATEIIPHOMY BapHaHTy oOcyiuecTBieHuss R’ mpexncrasisier coboit (S)-mermn. CornacHo
IPyroMy IOTMOJTHUTEIPHOMY BapUaHTy ocyuiecTBieHus R’ nmpencrasisier coboi (R)-meTu.

JIro0ast M3 ONMMCAaHHBIX BBILIE TPy aist Jiroboro u3 X, Z u R’ moxer ObITh 0ObeanHEHA C
JTFOOBIMU TPYIIIIAMHE, ONMMMCAHHBIMHU BBILIE, 1Jis1 ocTaBIuxcs X, Z u R, u xomOunaums X, Z u R’
MOKET OBITh TOTIOJHUTENIbHO OObEeIUHEHA, IIe TPUMEHUMO, C JJFOOBIMU TPYTIITIAMH, OTTHCAHHBIMHU
B HACTOSIIIEM M300peTeHny, Uit ONHOTO Wik Heckoibkux m3 Y, Z1, R1, Ro, Rt, Rx, Rz, Rs, Q, Q’,
T, T,m,n,puq.

CornmacHo OOHOMY BapHaHTy OCYINECTBJIEHUS coequHeHHe ¢opmynsl [ sBisercs

coenunenueM ¢opmyael I5al, ISb1, IS¢l umm I5d1:

~E0, E,

HOOC™ “R' (I5al), HOOC”™ "R’ (I5b1),

@*@ UXQ

CINY VY
Z Z

HOOC R' (15(;1) WiIn HOOC R’ (ISdl)

WIu ero apMarieBTUYeCKH MpUeMJieMasi CoJib WK CIIOXKHBIN 3¢up, rae R’ npexcrasnser
coboii H uamn metun.

s coenunenus iroboit u3 popmyn I5al, ISb1, IS¢l u I5d1, X, Y, Z, Ro, R, Rx, Q, Q’,
T, m u q KaKabI ONpeneseH B HACTOsIIIEM H300peTeHnu B popmyJie [, 1 kaskaas IJIsi ONMUCAHHBIX
B HACTOsIIEM U300peTenuu rpymma ajs grdoro u3 X, Y, Z, Ro, Rt, Rx, Q, Q’, T, m u q Moxer
OBITh OOBETMHEHA, KaK OMKMCAHO B HACTOSIIEM U300PETEHUH BBILIE,

Hanpuwmep, nis coenqunenus mobor w3 popmyn I, Ia, Ib, I5al, ISb1, IS¢l u I5d1, roe
PUMEHUMO:

CornacHO OZHOMY BapHaHTy OCYILIECTBJIEHUS KaKIblii 7 HE3aBUCUMO TMPEICTABIISIET
coboii C1-Cs ankuin, C2-Cs ankennn, C»-Ce ankunm, rajgoreH, CN, OH, O-(C1-Cs ankuin), S-(C1-
Cs anxwmn), NHy, NH-Ci-Cs anmxkun wiu N-(C1-Cs ankwmi),, KakIblii U3 KOTOPBIX OITUCAH B
HACTOSIIIIEM H300pETEHNH.

CornacHO OZHOMY BapHaHTy OCYILIECTBJIEHUS KaKIblii 7 HE3aBUCUMO TMPEICTABIISIET
coboii C1-Ce ankumn, ranores, CN, OH, O-(C,-Cs ankwun), S-(C1-Cs ankwmi), NH,, NH-C1-Cs anmkun
mn N-(C1-Cs ankmn)z, KaKabplii 13 KOTOPBIX OMHCAH B HACTOSIIEM U300PETEHUH.

CornacHO OZHOMY BapHaHTy OCYLIECTBJICHUS KaKIblii 7 HE3aBUCUMO TMPEICTABIISIET
coboit C1-Cs amkun, ramoreH, CN, NH,, NH-C-Cs ankwmn wnmu N-(C1-Ce ankui),, Kakaplid w3

KOTOPBIX OIMMMCAH B HACTOAILIEM I/1306peTeHI/II/I.
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CornacHo OgHOMY BapHaHTy OCYILIECTBIEHHS KaKAbIH Z HE3aBHCUMO IPEACTaBISIET
coboit C1-Cs anxwmi, ramorer, CN umn N-(C1-C¢ ankui)y, KaKOpli U3 KOTOPBIX OMNHCaH B
HACTOSIIIEM M300pETEHNH.

CornacHo OgHOMY BapHaHTy OCYILIECTBIEHHS KaKAbIH Z HE3aBHCUMO IPEACTaBIISET
coboit metw, st H-tiponit, uso-nipormwii, CN, F, Cl, Br, I wim N(CHs)».

CornmacHo OgHOMY BapHaHTy OCYLIECTBIEHHS KaKAbIH Z HE3aBHCUMO IPEACTaBIISAET
coboit metu, F, Cl, Br, CN i N(CHs),.

CornacHo OgHOMY BapHaHTy OCYLIECTBIEHHs KaKAbIH Z HE3aBHCUMO IPEACTaBIISET
coboii F, Cl unu Br.

CornacHo OAHOMY BapHaHTy OCYLIECTBJIEHUs KaKAbIH Z HE3aBHCUMO INPEACTaBIISAET
co6oii Cl unu Br.

CornacHo OHOMY BapHaHTy OCYLIECTBJICHUs Kaxablii Z npencrasisier coboit Cl.

CornacHo OHOMY BapHaHTYy OCYIIECTBJICHUs KaX/Iblii Z Mpeacrasisier codoit Br.

CornacHO OTHOMY BapHaHTY OCYINECTBJIEHHUs one Z mpenacrasiisier coboii Br, a npyroit Z
npencrasisier coboit Cl. CornmacHO IOMONHUTEIBHOMY BapHAHTy OCYINECTBIEHUS OAMH Z
npeacrasJsier coboli Br B 4-nonoskennu, a npyroit Z npeacrasisier codoii Cl B 3-monokeHuu.

Jlst mo00ii M3 ONMCAHHBIX B HACTOSILIEM H300peTeHnH (HopMyJl, I/ie TPUMEHHMO:

CornacHoO OHOMY BapHaHTy OCYIIECTBJICHMsI OOWH Z TpencrasisieT coboi ranoreH, O-
(C1-C¢ anxumn), S-(C1-Cs anxmn), N-(C1-Cs anxwmn), win Q-T, Kakaplii U3 KOTOPBIX OINMCAH B
HACTOSIIIEM M300peTeHuu, a Apyroil Z mpencrasisier codoit Cl. CornacHO MOMOJHHUTETbHOMY
BapUaHTy ocyiecTsieHus Z npencrasinsier codoli Cl B 3-nonoxennu u rajoreH, O-(C1-Cs ankun),
S-(C1-Cs ankmn), N~(C1-Cs ankun), win Q-T HaxonsaTcs: B 4-MOJIOKEHUH.

CornacHoO OHOMY BapHaHTy OCYIIECTBJICHUsI OOWH Z TpencrasiserT codoi ramoreH, O-
(C1-C¢ anmxmn), S-(Ci1-C¢ anxwmn) wiu N-(C1-Cs anmkui), Kakablii W3 KOTOPBIX OITUCAH B
HACTOSIIIEM M300peTeHuu, a Apyroi Z mpenctasisier codoit Cl. CornacHo IOMOJHHUTETbHOMY
BapUaHTy ocyecTsieHus Z npencrasinsier codoit Cl B 3-nonoxennu u rajoreH, O-(C1-Cs ankun),
S-(C1-Cs ankmn) mu N-(C1-Cs ankun), HaX0aaTcsi B 4-MOJIOKEHUH.

CornacHo OJHOMY BapHaHTY OCYLIECTBIIEHHs OOUH Z MPEACTaBIseT COOOW TrajioreH, a
apyroi Z npencrasnsier coboi Cl. CoriacHo IOMOJIHUTENBHOMY BAapPHAHTY OCYLIECTBICHUS Z
npexacrasisier coooit Cl B 3-nmonokennu. CorinacHo NOMONHUTEIbHOMY BAPUAHTY OCYIIECTBIICHHUS
Z npencrasisier coboit Cl B 3-monokeHUN M rajoreH Haxomutcs B 4-mosokeHnd. CoriacHo
JOTIOTHUTEJIPHOMY BapHaHTy OCYINECTBICHHs rajoreH npencrasiser coboit Cl, Br wmm L
CornacHo IOMOSHUTEIPHOMY BapUAHTY OCYLIECTBIICHHS raJIoreH npencrasisier codoit Cl.

CornacHO OJHOMY BapUaHTy OCyIIecTBIeHUs oawH Z mpencrasiser coboit O-(Ci-Cs

AJIKIIT), KaK OTIMCAaHO B HACTOSIIEM u300peTeHuny, a apyroi Z npencrasisiet codoit Cl. CormacHo
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JOTIOTHUTEIPHOMY BapHAHTY OCylnecTBIeHus Z npencrasisier codoii Cl B 3-monoxernn u O-(Ci-
Ce ankwmn) Haxonutcsi B 4-nojioxkeHun. COracHO AOMOJHUTEIHPHOMY BapHAHTY OCYINECTBIIEHUS
O-(C1-Cs anxwmn) mpencrasisier codoit O-meTui.

CornacHO OIHOMY BapHWiaHTy OCyLIeCTBiIeHHsI onuH Z mpencrasisier cobor S-(Ci-Cs
QJIKIJT) KaK OMKCAHO B HACTOSIIIEM U300peTeHuy, a npyroi Z npencrasisier coboii Cl. CormacHo
JOTIOTHUTEIPHOMY BapUaHTy OCyLecTBiIeHus Z npencrasisietr codoit Cl B 3-nonoxkenuu u S-(Ci-
Ce ankwmn) Haxonutcsi B 4-nojioxkeHun. COrlacHO AOMOJHUTEIPHOMY BapHAHTY OCYINECTBIIEHUS
S-(C1-Ce ankmn) npeacrapiisieT cOOOH S-MeTHIL.

CornacHO OJHOMY BapUaHTy OCyInecTBiieHUs onauH Z mpencrasisier codoit N-(Ci1-Cs
QJIKIT)2 KaK OMUCAHO B HACTOSALIEM U300peTeHuy, a Apyroi Z npencrasisietr codoit Cl. CornacHo
JOTIOJIHUTEIPHOMY BapUaHTY ocyliecTBieHus Z npencrasisier coooii Cl B 3-nmonoxxennn u N-(Ci-
Ce anmkun), HaxonuTCst B 4-moiokeHnu. COrlaCHO AOMOJHUTEIbHOMY BapUAHTY OCYIIECTBIICHHS
N-(C1-Cs ankun), npeacrassier coboit N(CH3), unu N(CH3)(CH2CH3).

CornacHO OJHOMY BapHaHTy OCYINECTBJIEHHUs onuH Z mpexactasisier codoit Q-T kak
ONMUCAaHO B HacTosimeM u3o0peTeHuu, a npyroii Z mnpencrasnsier coboit Cl. CormacHo
JOTOJHUTEIPHOMY BapUaHTy OCyLIeCTBieHUs Z mnpexacrasiser coboit Cl B 3-monoskeHHH.
CornacHo JOTOJHUTENBHOMY BapHWaHTy ocyuiecTBiieHuss Z mnpencrasiser coboir Cl B 3-
nojoxkenun u Q-T Haxomutcs B 4-monoskeHud. COrJIaCHO JOMOJHUTENBHOMY BapUAHTY
ocymectBieHus: Q mpencrasisier coOoil CB3b M T mpencraBisieT COOOH LIMKJIOANKHII,
mktoankenwt, rerepounkii, Ce-Cio apuim WM reTepoapui, Kakablii HeoOsi3aTesbHO
3aMelIeHHbIH OHUM HJIM HECKOJBKUMH RT, Kak OMMCaHO B HACTOsIeM u300peTernu. CoriacHo
JOTIOJTHUTEIPHOMY BapHaHTy ocymecTBieHust Q npencrabisieT coOoit ¢Bsi3b U T mpeacraBiisieT
coboit Ce-Cro apmii, HeoOs3aTeIbHO 3aMEIEeHHBbI ONHUM MM Heckoibkumu Rt. CormacHo
JOTIOJHATEIPHOMY BapHUaHTy ocyiuecTBieHus: T mpencramiseT coboi (eHm, HeoOs13aTeNbHO
3aMEIEHHbIN OJHUM HUJI HECKOJBKUMH R.

CornacHo OTHOMY BapHaHTy OCYIIECTBJIEHUSI Y TIPECTaBIsieT COO0H mpem-OyTHil, ONUH
Z npencrasinsiet coboii S-CH3, a npyroii Z npencrasisiet coboii Cl. CoracHO TONMOTHUTENBHOMY
BAPHAHTY OCYINECTBICHUs] OonuH Z mpexactaBisieT codoit S-CH3 B 4-mojnoskeHun, a apyrou Z
npenctasisier coooit Cl B 3-nonokeHuu.

CornacHo OTHOMY BapHaHTy OCYIIECTBJIEHUsI Y TIPEICTaBIsieT COO0H mpem-OyTHiI, ONUH
Z npencrasisiet codoit O-CHs, a npyroii Z npencrasinsier codoii Cl. CoracHO TONMOTHUTETEHOMY
BapHAHTY OCYINECTBJIeHUs] oanH Z mpexacrasisier codoit O-CH3 B 4-monoskenuu, a npyrou Z
npenctassier coooit Cl B 3-nonoskeHuu.

CornacHO OTHOMY BapHaHTy OCYLIECTBJIEHHs Y MPEACTaBiIsieT COOON METHII, #30-TIPOITUIT

Wi mpem-0yTwii, ONUH Z TpenctaBisier codoit ¢enmn, a npyroit Z mpencrasisier codoit Cl.
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CornacHo TONOJHUTENILHOMY BapHaHTy OCYILIECTBIICHUS OJUH Z TIPEACTaBIisieT coOol GeHmt B 4-
TMOJIOJKEHUH, a Apyroi Z npencrasisier codoit Cl B 3-monoxennn. CoriacHO AOMOIHUTEITBHOMY
BAPMAHTY OCYIIECTBJIEHUs Y TIpeacTaBisier coboil metwn win  #3o-nponwi.  CoriacHo
AOMOJIHUTCJIBHOMY BapUaHTY OCYILICCTBIICHUA Y HaxXoguTcCsa B O-TIIOJIOKEHUM.

CornacHo OTHOMY BapHaHTY OCYIIECTBJICHHs Y MPENCTaBIsieT COOOH METHII, #30-TIPOITHIT
wi mpem-0ytun, oguH Z nipencrasisier coboit N(CH3),, a npyroii Z npencrasinsier codoit Cl.
CornacHo AOTIOJIHUTEIPHOMY BapUAHTY OCYLIECTBIICHUst OnuH Z npeactasiisier codoit N(CHs), B
4-nionoxeHuw, a apyroii Z npencrasisier codoii Cl B 3-monoxennn. COrjiacCHO JOTIOIHATETEHOMY
BApUAHTy OCYIIECTBJIEHUs Y TIpeAcTaBisieT coboil metun wnu mpem-0ytun. CoriacHO
AOMNOJIHUTCJIBHOMY BapUaHTYy OCYIICCTBIICHUA Y HaxXoOguTcCs B O-IIOJIOKEHUH.

CornacHo oTHOMY BapHaHTy OCyIIeCTBIeHHs Y npencrasisier codoit NH-denwmn, oqun Z
npenacrasJsier coboit N(CH3),, a apyroii Z npeacrasisiet codoit Cl. CornacHo TOMOIHUTENBHOMY
BapUAHTY OCYIIECTBJIEHHsI oauH Z mpezacrasisier coboit N(CH3), B 4-monokeHuu, a Apyrou Z
npencrasisier coboi Cl B 3-nmonoxernu. CoriacHoO TOMOIHUTEIbHOMY BAPHAHTY OCYIIECTBICHHSI
Y Haxonurtcs B 6-MOJIOKEHUH.

CornacHo OMHOMY BapHaHTy ocyuiecTBiieHHs X mpencrasisieT codoit C(Rx): u Kakabii
Rx neszaBucumo mpencrasisier codori H, CHs, CF3, CF;H wnu F. CornacHo A0MONHUTETBHOMY
BapUAHTY OCYILIECTBJIEHUs Kaxblii Rx HezaBucumo npexacrasisier codoit H umum CH3. Cornacao
APYyroMy AOTOJHHUTEIBHOMY BAapHAHTY OCYINECTBJIEHHsS Kaxnablii Rx mpencrasnser coboi H.
CornacHo Ipyromy IOMOJHHUTEILHOMY BapHaHTy OCYINECTBJIEHMs KaxKabiii Rx mpencraBisier
coboii CHs.

CornacHo ogHOMY BapHaHTy ocyiuecTBieHus X npencrasisier coboii C(Rx): u aBa Rx
BMmecTe o0paszyroT =0, =CH» um =CF». CorinacHo JONOJHUTEIPHOMY BapHAHTY OCYIIECTBICHHS
nBa Rx BMecte obOpaszyrot =0.

CornacHo OJHOMY BapuaHTy OCYLIECTBIIeHUsl Y mipencransier codoit NH-(denun) u ogux
Z mupencrasnsier coboii N-(CH3),, a nmpyroit Z mnpencrasisier coboii rajoreH. CornacHo
JOTMOJHATEIPHOMY BapHUAHTY OCYILIECTBIICHHS rajioreH npencrasisier codoit Cl.

CornacHo 0OfHOMY BapuaHTy ocyIecTBieHus Y npeactasisieT codoii Ci-Ce aakui u oguH
Z npexacrasisier coboit ¢enwmn a apyroit Z mupencramisier coboii rajoren. CorniacHo
JOTIOTHUTEIPHOMY BapUAHTY OCYLIECTBJICHUSI Z MPEACTABISIET COOOM rajloreH B 3-MOJIOKEHUH.
CornacHo [IOMONHUTENPHOMY BapHAHTY OCYLIECTBICHHs TrajioreH mpexacrasisier cobor Cl
CornacHo Apyromy AOMOJHUTEIFHOMY BapUAHTY OCyLIecTBiIeHus Z npeacrasisieT coboii Cl B 3-
nojoxkeHnd. COrjacHo APYroMy JIOMOJHUTENBHOMY BapUAHTY OCYIIECTBICHUS Y TPENCTABIISET

co0OM MeTuIL.
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CornacHo OmHOMY BapHaHTY OCYINECTBJICHUS Y MPEACTABISAET COOOH M30MPONUI M OHH
Z mupencrasnsier codoii N-(CH3),, a nmpyroit Z mpexncrasisier coboii rajoreH. CoriacHo
JOTIOTHUTEIPHOMY BapUAHTy OCYLISCTBJICHUSI Z MPEACTABISIET COOOM rajloreH B 3-MOJIOKEHUH.
CornacHoO IOMONHUTENPHOMY BapHAaHTy OCYLIECTBIEHHs rajoreH mnpexacrasisier cobor Cl.
CornacHo Apyromy AOMOJHATEIFHOMY BapUaHTY OCyLIecTBiIeHus Z npeacrasisier codoii Cl B 3-
MOJIOXKEHUH.

CornacHo ogHOMY BapuaHTy ocyInecTBiieHus: Y npeactasiisieT codoii Ci-Ce aakuit u oguH
Z mupencrasnsier codoii N-(CH3),, a nmpyroit Z mpencrasisier coboii rajoreH. CoriacHo
JOTIOJTHUTENIBHOMY BapUaHTy OCyIIecTBieHus: rajoreH npexncrasisier coboit Cl. CormacHo
APYyroMy JIOTOJHHUTENbHOMY BapHaHTy ocyiiecTsieHusi Z mnpencrasiser coboit Cl B 3-
nosioxkeHuu. CoraacHo APyroMy JOMOJHUTENBHOMY BapUAHTY OCYIIECTBJIEHUs Y MPENCTaBIIAET
coboit meTmit. CornacHo IpyromMy JOMOJTHUTENBHOMY BAPHAHTY OCYLIECTBJIEHHS Y MPENCTaBIIAET
co00# MeTHJI B 6-TTOJIOKEHHH.

CornacHO OTHOMY BapHaHTy OCYILECTBJICHHs Y MPeACTaBIsieT coOoi pa3BeTBieHHbIH C1-
Ce amxkun U onuH Z mpeAcTaBisieT coOOH (eHws, a Apyroi Z mpeacTaBiseT cOOOW rajoreH.
CornacHO NONOJHUTENBHOMY BapUAaHTy OCYIIECTBJIEHHs Z MPEACTaBIsieT cOOOH TrajoreH B 3-
nojio’keHuH. COrjacHO JOMOJHUTENbHOMY BapHAaHTy OCYINECTBJIEHHs TaJOreH IPeNCTaBisieT
coboii Cl. CornacHo Ipyromy AONOJHHUTEIBHOMY BapUAHTY OCYLIECTBICHHs Y TPEICTaBIISIET
co00# M30MpOMuII.

CornacHo OHOMY BapHaHTy OCylecTBiIeHus: R’ npeacrasiser coboit H.

CornacHo oHOMY BapuaHTy ocyliecTByieHus R’ nmpencrasisier coboiit merun. CornacHo
JOTMOJHUTEIPHOMY BapUaHTy OcCyluecTBieHuss R’ mpexncrasisier coboit (S)-metmn. CornacHo
APyroMy JOOTMOJHUTEIFHOMY BapUaHTY ocyliecTBieHus R’ npencrasisier codoii (R)-meTu.

JIro0ast M3 ONMMCAHHBIX BBILIE TPy AJist Jiroboro u3 X, Z u R’ moxer ObITh 0ObearHEHA ¢
000 U3 TPYIN, ONMUCAHHBIX BbIle, s octarka X, Z u R’, u komOuHanus X, Z u R’ moxer
OBITH JIOTIOJIHUTENIPHO OOBEIUHEHA, €CIM NPUMEHHUMO, C JIOOOH M3 TpyNI, OMHCAHHOW B
HACTOSIIIIEM M300pEeTeHHH, JUTsl OTHOTO Wil Heckonbkux u3 Y, Z1, Ri, Rg, Rt, Rx, Rz, Rs, Q, Q’,
T, T,m,n,puq.

HnmrocTpaTUBHBIE COETMHEHUST HACTOSIIIEH 3asIBKH MMOKa3aHbI B Tadwie 1.

Ta6auua 1

Ne coen. | CtpykTypa Ne coen. | Ctpykrypa
F O o Cl

1 : oo

OH 0)
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Hekoropble u3 BhIIEyKa3aHHBIX COEIUHEHUN MOTYT COIEP>KaTh ONHMH WJIH HECKOJBKO
LEHTPOB ACUMMETPUU, U, TAaKUM OOpa3oM, MOTYT CYILIECTBOBATb B Pa3JIMYHBIX H30MEPHBIX
bopmax, Hanpumep, crepeonsoMmepax u/mmm nquacrepeomepax. COOTBETCTBEHHO, COSIMHEHHUS T10
HACTOsIIeN 3asiBKe MOTYT ObITh B ()OpMe OTENBbHOrO H>HAHTHOMEpA, AHacTepeoMepa WM
reOMeTPUYECKOr0 U30Mepa, UM MOTYT ObITh B hopMe cMecH crepeon3oMepoB. CornacHo OTHOMY
BapPHAHTY OCYUIECTBJIEHUSI COETMHEHUSI HACTOSIIIEH 3asIBKH SIBJISTFOTCSI YHAHTHOMEPOHO YUCTBIMU
coequHeHusiMi. COryiacCHO JpyroMy BapHaHTy OCYINECTBJIEHUS TPENCTABIIEHbl CMECH
CTEPEON30MEPOB MM JHACTEPEOMEPOB.

JIpyroii acmekT OTHOCUTCS K HM30TOIHO MEUEHOMY COETUHEHHIO JII00O0H u3 (dopmyi,
M300paKeHHBIX HIDKe. Takue COeqMHEHUs] COAEPKaT OAMH WJIM HECKOJIbKO M30TOMHBIX aTOMOB,
KOTOpbIE MOTYT ObITh HJI MOTYT He ObITh panuoakTusHbiMu (nanpumep, *H, *H, *C, 13C, ¥F, 3§,
32p, 125T y B1]), peenennbIx B coenuHenue. Takue COeNMHEHHs] TPUMEHUMBI IS UCCIIEIOBAHMI
MeTabonu3Ma JIEKApPCTBEHHBIX CPEACTB M JHMATHOCTUKH, a TakKe ISl TeparneBTHYECKUX
MIPUMEHEHUH.

OhdexkTUBHOCTh Takke MOKET ObITh oOmnpenesieHa ¢ moOMOImb 3HadeHus [Cso.
Coenunenue ¢ Oonee HU3KUM 3HaYeHUEM ICso, Kak ONMpPEnessiFoT MPH MPAKTHYECKU MOIO0HBIX
YCIIOBUSIX, sIBJisieTcs Ooyiee 3(PEeKTUBHBIM O OTHOLICHHIO K COEIUHEHUIO ¢ 0ojiee BBICOKUM
3HaueHneM [Cso. CoriacHO HEKOTOPBIM BapHAHTAM OCYLIECTBIEHHs MPAKTUYECKU TMOAOOHBIE
YCIIOBUSI TIPEAYCMATPHUBAIOT OMNpeneieHre YPOBHsSI CBsi3biBaHUsI m3BecTHOro juranga STING ¢
6enxom STING, in vitro unum in vivo, B IPUCYTCTBUH COEAMHEHHS B COOTBETCTBUU C HACTOSIIEH
3a51BKOM.

CornacHo OqHOMY BapHaHTy OCYIIECTBJICHUS COSIUHEHUS] B COOTBETCTBUU C HACTOSIIEH
3asIBKOH MPUMEHHUMBI B Ka4eCTBE TEPANEeBTUYECKUX CPENCTB M, TaKUM 0Opa3oM, MOTYT OBITb
MPUMEHUMBI B JICYeHUU 3a00JIEBAHUSI, BBI3BAHHOTO SKCIPECCUEH, aKTUBHOCTBIO W/WITH (DyHKIUEH
STING (Hanpumep, HapyIIeHUEM PETYJISLHUU dKCpeccuu, akTuBHOCTH u/uiu pyHKIuu STING)
WIH CBSI3aHHOTO C TAaKOBBIMH, WJIU 3a0OJIeBaHUS, CBSI3aHHOTO C OJHHUM HJIM HECKOJBKUMH U3

BHYTPUKJIETOUHBIX MyTeH, B Koropeie BoBiekaercs STING (Hampumep, perynsanust



74
onocpenoBaHHol BHyTpukierounoit JIHK aktuBanum wueTepdepoHa 1 Tuma), Takux Kak
OMUCHIBAEMbIE B HACTOSLLEM TOKYMEHTE.

«CenextuHbiii MonyJsiTop STING» MoxkeT ObITh HAEHTH()ULMPOBAH, HAPHUMED, MTyTEM
CpaBHEHHsI CIOCOOHOCTH COEAMHEHUS] MOYJIMPOBATD SKCIPECCHI0/akTUBHOCTD/pyHkImo STING
C ero CcrnocoOHOCTBIO MoxayiuposaTh apyrue Oenku wmm Oenok STING ot npyrux BUAOB.
CormacHO  HEKOTOpPBIM  BapWaHTAM  OCYIIECTBJICHHS  CEJIEKTUBHOCTb  MOXKET  OBbITh
unentudunmposana nyrem mmepenus ECso wim ICso coegunenmii. CorjacHO HEKOTOPBIM
BapMAaHTAM OCYILECTBIEHUS] COENMHEHUS B COOTBETCTBUM C HACTOSIIEH 3asBKON SIBIISIFOTCS
«cenextuBHbIMU MogysiTopamu STING venosekay.

CornacHO HEKOTOpPBIM BapHaHTaM OCYILECTBJIEHUS] COEAMHEHHs B COOTBETCTBUHU C
HacTosmell 3asBKON  sBistorcs  Mmonysstopamu  STING  (Hanmpumep,  CeneKTUBHBIMU
moxyistopamu STING uenoBeka), KOTOpble I€MOHCTPUPYIOT IO MEHbIEH Mepe 2-KpaTHy1o, 3-
KpaTHYIO, S-KpaTHyo, 10-kpaTHy!o, 25-kpaTHyto, S0-kpaTtHyo miu 100-KpaTHYO CEIeKTUBHOCTD
no cpaBHeHHO0 ¢ apyrumu Oenkamu mnu Oenkom STING ot apyrux BuzmoB (Hampumep, He
SIBJISIFOLIIETOCS] 4EJIOBEKOM SKMBOTHOIO, TaKOro Kak MbIlb). COIMNIaCHO pas3iMyYHBIM BapUaHTaM
OCYILECTBJICHUs] COEAMHEHUs B COOTBETCTBHUHU C HACTOsALIEH 3asBKON AeMOHCTpupyroT 1000-
KPaTHYIO CEJIEKTMBHOCTb MO CpaBHEHHIO ¢ Apyrumu Oenkamu mimm 6enkom STING ot mpyrux
BUJIOB.

CoenuHeHuss B COOTBETCTBUM C HACTOsIIIEN 3asBKOM ONpEAeNsioT B HACTOSIIEM
JOKYMEHTE M0 WX XHUMHYECKUM CTPYKTYpaM W/WJIM XHMHUYECKMM HauMEHOBaHusIM. Ecmm
COeMHEHHE Ha3bIBAIOT COTJIACHO M XUMUYECKOHN CTPYKTYpe, U XUMUYECKOMY HAUMEHOBAaHMUIO, a
XUMHUYECKasi CTPYKTypa U XUMHUYEeCKOe HaMMEHOBaHUE IPOTUBOpEYAT IPYT APYTY, TO XUMUYECKast
CTPYKTYypa SIBJISIETCS] ONPEAEISIOLIeH MPH UASHTU(PUKAIIMYA COSTHHEHHSL.

BrxuroueHne mepeuHsi XMMHYECKUX TPYMI B KaKoe-JIMOO OmNpenesieHne MepeMEeHHOW B
HACTOSIIIIEM JOKYMEHTE BKJIFOUAET B Ce0s OnpenesieH sl 3TOU MepeMeHHON Kak JIF000H OTHebHOM
IPYIIBI UM KOMOMHAIIMY MEPEYUCIICHHBIX TPYII. BrirOYeHne BapHaHTa OCYLIECTBIICHHS IS
NEPEMEHHON B HACTOSIEM AOKYMEHTE IpelyCcMaTpUBaeT 3TOT BapUAHT OCYILECTBIEHUS B
Ka4eCcTBe JJI0O0r0 OTAENbHOTO BAPUAHTA OCYIIECTBIICHUS HJIH B KOMOMHALINH C JTFOOBIMU IPYTUMHU
BapUaHTAMHU OCYIECTBJIEHUS WM UX YaCTIMHU.

CormacHo npyromMy acmeKkTy HAaCTOsIas 3asBKa OTHOCHUTCS K Croco0y CHHTe3a
COEJIMHEHMs], PACKPbIBAEMOI0 B HACTOsALIEM AO0KyMeHTe. CHHTe3 COeIMHEHUN B COOTBETCTBUU C
HACTOSIIIEH 3asBKON MOXKET OBITh ONpENeIeH B HACTOSIIEM JOKYMEHTE U B MPUBEICHHBIX HIDKE
npumepax. Jlpyrue BapHUaHThI OCYLIECTBIEHHsSI OTHOCSTCS K CHOCOOY MOJYYeHHsT COCOMHEHUS
000 u3 ¢GopMyT B HACTOSIIIEM AOKYMEHTE C HCIOJb30BAHWEM JIFOOOW M3 peakuuil wim

KOMOMHAIIMM ~ peaklui, ONHUChIBA€MBIX B HacrosmeM aokymMeHte. Cmocod  Moker



75
npeaycMaTpuBaTh NMPUMEHEHHE OAHOIO WJIM HECKOJIBKUX IPOMEXYTOUHBIX COEAWHEHUH WU
XUMHUYECKHX PEareHTOB, ONMMCHIBAEMBIX B HACTOSIIEM JOKYMEHTE.

Hacrosiimast 3asiBka Tak:ke OTHOCHUTCSI K (hapMaLleBTHYECKON KOMIO3HIINH, COAepKaei
TepaneBTHUECKH 3(PPEKTHBHOE KOINYECTBO COEMHEHHS] B COOTBETCTBUH C HACTOSIIEH 3as5BKOH,
Wi ero (papmMaLeBTUYECKH MPUEMIIEMOH COJIM WM CIIOKHOTO 3>dupa, U (apMaleBTHUIECKU
MIPUEMIIEMBIA HOCUTEND.

JIpyroil acmieKT HACTOSIIEH 3asiBKM OTHOCUTCSI K HaOOpy, comepskalieMy COeIHHEHHE B
COOTBETCTBHM C HACTOSINEH 3asiBKOH MJIM ero (hapMaLeBTHUECKH NPUEMIIEMYIO COJIb WU
CIIOKHBIN 3¢up, nin papManeBTUIECKYI0 KOMITO3UIIMIO B COOTBETCTBHU C HACTOSINEH 3asIBKOM.
CornacHo 1pyromy acrekTy HacTosIIast 3as5BKa OTHOCUTCSI K HAOOPY, CoAep KaleMy COeUHEHNE,
ciocoOHoe MmoaynupoBaTh akTHUBHOCTH STING, BbIOpaHHOE U3 OJHOIO MIJIM HECKOJIBKHX
COEIMHEHUH, PACKPBIBAEMBIX B HACTOSIIIEM JOKYMEHTE, WIH ero (papMaLeBTHUECKH PUEMIIEMOI
COJIM WJIM CJIOKHOTO 3(upa, HeoOsI3aTEIbHO B KOMOMHALIMH CO BTOPBIM CPEICTBOM, U HHCTPYKLUH
1O IPUMEHEHHUIO.

Jlpyroil acmnekT HacTOALIEH 3asBKM OTHOCUTCS K COEJUHEHUIO B COOTBETCTBUU C
HACTOSIIIEH 3asBKOM MM ero (papMaLeBTHYECKH IPUEMIIEMON COJIH HIIH CJIIOKHOMY 3(HPY, WIH
(apmareBTHYECKOIl KOMIIO3UIMK B COOTBETCTBHU C HACTOSINEH 3asBKOW HJII NMPUMEHEHHs B
W3TOTOBJIEHUU METUKAMEHTA 111 MOAYJISILUH (HapuMep, MHrHONPOBAHMS HITH CTUMYJINPOBAHUS )
Oenxa STING, asnst eueHust WK NPEayNPesKACHUs 3a00IeBaHUs, TPH 3TOM 3a00JIeBaHNE BBI3BAHO
dKCIpeccrel, akTUBHOCThIO w/uian QyHkumeit STING (Hampumep, HapyLIEHUEM pPEryJISIHU
skcnpeccuu, akTUBHOCTH W/wmn GyHkuuu STING) minm CBSI3aHO C TAKOBBIMH, WJIH IS JICUSHHUSI
WIN TpenynpekaeHus 3a00NieBaHMs], CBS3aHHOTO C HApyIIEHWEM pEeryJsilud OJHOTO WU
HECKOJIbKUX W3 BHYTPHUKJIETOYHBIX MyTeH, B KoTopble BoBieueH Oenok STING (mampumep,
HAPYLIEHUs] PEryJISILUN ONOCPEAOBaHHON BHYTpuKiIeTouHo dsDNA aktuBanuu uaTepdepona I
THIIA).

Jlpyroil acnekr HacTosiiel 3asBKH OTHOCUTCS K TPUMEHEHHIO COEIUHEHHUs B
COOTBETCTBHHM C HACTOSLICH 3asiBKOW WM ero (apMaleBTHUECKH NPUEMJIEMOH COJH WU
CIOKHOTO 3¢dupa, win hapMaeBTHIECKON KOMITO3ULIUU B COOTBETCTBHHY C HACTOSIIIIECH 3asiBKOU B
W3TOTOBJICHMH MEAMKAMEHTA JIJIsl MOAYJISIIUH (HarpuMep, MHTHOUPOBAHHS MITH CTUMYJTHPOBAHHS )
6enxa STING, aunst eueHust WK NPENYyPEKACHUS 3a00IeBaHUS, TP 3TOM 3a00JIeBaHIE BBI3BAHO
JKCIpeccrel, akTuBHOCTBIO w/mmn QyHkumein STING (Hampumep, HapyLIEHHEM pPEryJsIHUA
skcnpeccuy, akTuBHOCTH W/ GyHkuuu STING) nnm CBSI3aHO C TAKOBBIMH, WM IS JICUSHHUSI
WIN TIPEeNynpekaeHuss 3a00NeBaHMs], CBSI3aHHOIO C HApyIIEHHWEM peryJsiiud OJHOTO WIN

HECKOJIbKMX W3 BHYTPHUKJIETOYHBIX MyTeH, B KoTopble BoeieueH Oenok STING (mampumep,
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HapYLIEHUs] PEryJISILUN OTIOCPENOBaHHON BHYTpHUKiIeTouHOoH dsDNA akruBanmu natepdepona I
THTIA).

Jlpyroil acnekT HacTOALIEH 3asiBKM OTHOCUTCS K COEJUHEHHIO B COOTBETCTBUU C
HACTOSIIIEH 3asBKON MIH ero (hapMaLeBTHUECKU MPUEMIIEMOI COJIM WIIM CIIOKHOMY 3QHpY, HIIN
bapmManieBTHUECKOW KOMITO3MLIIMUA B COOTBETCTBUU C HACTOSINEH 3asBKOW Ui MPUMEHEHHs B
MOJYJISIUUY (HarpuMep, THruOupoBaHUM win cTuMyinpoBanun) 6enka STING st nedeHust wim
npeaynpexneHust 3a00neBaHus, MPU 3TOM 3a00JI€BaHUE BBI3BAHO HKCIIPECCHEH, aKTUBHOCTHIO
w/unu pynkuueit STING (Hanpumep, HapylIeHHEM PETYJISLIUN 3KCIPECCUN, aKTUBHOCTH W/WIN
¢ynkunn STING) wunam CBSi3aHO € TAaKOBBIMM, WJIM TSI JICUEHHS] WIM TPEIYyNpPexXIeHUs
3a005€BaHMs, CBA3AHHOTO C HAPYLUIEHWEM pPeryjsilud OZHOrO WM HECKOJNbKHX U3
BHYTPUKJIETOUHBIX MyTeW, B koropble BoBiedeH Oenok STING (Hampumep, HapylueHHs
peryJsiuM ornocpenoBaHHON BHyTpukieTouHoi dsDNA aktuanumn natepdepona I tumna).

Jlpyroil acmekT HacTOsINeNd 3asgBKU OTHOCUTCS K IIPUMEHEHUI) COCAUHEHUs B
COOTBETCTBHM C HACTOSIIEH 3asiBKOW WM ero (papMaLeBTHYECKH IPUEMIIEMON COMH WM
CIIOKHOTO 3(upa, UK (apMarieBTUIECKONH KOMIO3ULIMU B COOTBETCTBUU C HACTOSIIIEH 3asBKOMH,
B MOAYJISILMM (Harpumep, MHrUOMpoBaHNU win crumynupoBanun) 6enka STING nns nedenust
WIH IPe Ny peXaeHNs 3a001eBaHusl, IPU 3TOM 3a00JI€BaHHE BBI3BAHO SKCIIPECCHEH, AKTUBHOCTHIO
w/wn pynkuueit STING (Hanpumep, HapylIEHHEM PEryJsILUN SKCIPECCUU, aKTHBHOCTH W/WIH
¢yukumu STING) wmam CBSI3aHO € TAKOBBIMM, WJIM JUISl JICUEHHS] WIH TPEIyNpPeXKIeHUs
3a00NeBaHMsI, CBS3aHHOTO C HAPYLUIEHHEM pPEryJsiud OZHOTO WM HECKOJbKHX U3
BHYTPUKJIETOYHBIX MyTel, B KoTopble BoBiedeH Oenok STING (Hampumep, HapylieHHs

peryJsiiK OoCpeoBaHHON BHYyTpuKIeTouHoi dsDNA aktuanuu untepdepona I tumna).

Crioco0 cuHTe3a COeNUHEH Uil

CoenvHeHUs TIO HACTOSIIEH 3asBKE MOTYT OBITh MOJIyYEHbI PA3JIMYHBIMU CIIOCOOAMU C
NMPUMEHEHUEM KOMMEPUYECKHU IOCTYMHBIX HCXOMHBIX BEIECTB, COCOUHEHHH, W3BECTHBIX W3
JUTEPATyphl, WA U3 JIETKO TOJYYEHHBIX MPOMEKYTOYHBIX COEMUHEHUN ¢ TMPUMEHEHHEM
CTaHIAPTHBIX CIIOCOOOB CHHTE3a U METOMMK, WJTH M3BECTHBIX CIELUATNCTAM HACTOSIIEH 00acTu
TEXHUKH, WJIH KOTOpble OYAyT OYEBUIHBI CIELUATUCTY HACTOSINEH OONAacTH TEXHUKHU B CBETE
u3ydeHu B HacrosimeM u3o0pereHnu. CTaHmapTHBIE CMOCOOBI CHHTE3a W METOIUKH ISt
MOJTYYEHUS] OPTaHUYEeCKHX MOJIEKYJ, U MPEBPAINECHUS W MAHUNYJSIIUU ¢ (QYHKIMOHAIbHBIMU
TPYINaM MOTYT OBITh MOJIy4EHBbI U3 PEJIeBAHTHONW HAYYHOW JIUTEPATypbl WM M3 CTAHAAPTHBIX
PYKOBOACTB B 00jlacT. XOTs 3TO HE OTPAHUYMBAETCS OJHUM WJIM HECKOJBKUMH MCTOYHUKAMH,
KJIaCCHUYECKUe TeKCThI, Takue kak Smith, M. B., March, J., March’s Advanced Organic Chemistry:

Reactions, Mechanisms, and Structure, S edition, John Wiley & Sons: New York, 2001; u
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Greene, T.W., Wuts, P.G. M., Protective Groups in Organic Synthesis, 3 edition, John Wiley &
Sons: New York, 1999, Brito4YeHHbIE MyTeM CCBUIKA B HACTOsIIIEE HU300pETEHUE, SBIISIOTCS
NPUMEHUMBIMA W TPU3HAHHBIMH CIIPABOYHHKAMH OPTraHMYECKOTO CHHTE3d, H3BECTHBIMU
CIeLUANNCTaM HacTosmeld obnactu TexHuKW. Clenyromme OMHMCaHUs CHOCOOOB CHHTE3a
paspaboTaHbl Uil MJUTFOCTPUPOBAHMS, HO HE OrPaHMYEHUs, OOIIMX METOAMK JUIS MOJYYEHHsI
coeMHEHUI 1o Hacrosuel 3asBke. IIporecchl 0ObMHO obecreunBarOT Tpebyemoe KOHEUHOe
COeMHEHUe MPUOIN3UTENBHO WM BO3JIE KOHIA OOLIEro MpoIecca, XOTsI B HEKOTOPBIX CIydasix
MOXET OBITh JKEJATENbHBIM JIOTIOJHUTENBHO MPEBPAIaTh COSUHEHNE B €ro (apMalieBTHUECKU
NPUEMIIEMYIO COJIb, CIIOXKHBIN 3up uim npojekapcTso. [Toxxoasimue nyTy CHHTE3a N300 paskeHbl
Ha CXeMax HHUXKe.

CrnenuamucraM Hacrosimell o0macTu TeXHUKHM OyneT TOHSATHO, CYLIECTBYET JIU
CTEPEOLIEHTP B COCAMHEHUSX, PACKPBITBIX B HacTosmeM wu3o0pereHnu. COOTBETCTBEHHO,
HACTOSIIIAs 3as1BKa BKJIIOUaeT B ceOs1 00a BO3MOXKHBIX CTepeon3oMepa (eCiiu He YKa3aHO B CHHTE3€E)
¥ BKJIFOYAET B ce0sl He TOJIbKO palleMHUUYECKHe COSMHEHHsI, HO U TaK)Ke OT/AEIbHbIE SHAHTHOMEPHI
w/unu puacrepeomepbl. Ecim coemuHeHne HEOOXOAMMO B BHJIE IPOCTOrO 3HAHTHOMEpA WM
aMacTepeoMepa, OHO MOXKeT ObIThb IONy4eHO CTepeocrnelu(prYeckKuM CHHTE30M I
paciueruieHneM KOHEYHOTO MPOIYKTa MITH JIF00O0T0 MOAXOASAIIEr0 POMEKY TOYHOTO COSIUHEHNS.
Pacmennenne KOHEYHOrO MPOAYKTA, IPOMEXKYTOUHOIO COEAMHEHUS] MM UCXOIHOTO BEIeCcTBa
MO>KET BbI3bIBATD JIFOOOH MOAX OIS CIOCO0, U3BECTHBIN U3 001acTi TeXHUKU. CM., Harmpumep,
«Stereochemistry of Organic Compounds» by E. L. Eliel, S. H. Wilen, and L. N. Mander (Wiley-
Interscience, 1994).

CoenvHeHHsI IO HACTOSILIEN 3asBKE MOTYT OBITh TOJYy4EHbl MHOTUMHU IMYTSMH, XOPOLIO
U3BECTHBIMH CIELUAICTaM B OOJIACTHM OpPraHMYECKOro CHHTe3a. B  KkadecTBe mnpumepa
COeIMHEHHs] MO HACTOSIIEeN 3asBKEe MOTYT ObIThb CUHTE3MPOBAHBI C MPUMEHEHHEM CIOCOOOB,
ONMHUCAHHBIX HW)KE, BMECTE CO CHOCO0aMHM CHHTE3a, W3BECTHBIMU M3 OOJACTH CHHTE3a
OpPraHUYeCKOW XMMUH, WK UX BaAPUALUSIMH, KaK OTMEYEHO CIEeLHATNCTAMHU HACTOsIIEH 00nacTu
TexHUkd. [IpennouTturenpHble CHOCOOBI BKIIOUAOT B ceOs 0e3 OrpaHUYeHus CrocoOBbl,
OIHCAHHbIE HUKE.

CoenuHeHHs 1O HACTOSIIIEH 3asIBKE MOTYT OBbITh CHHTE3UPOBAHbI CIIEAYIOILUMH CTaIUSIMH,
U3JIOKEHHBIMH B CJIENYIOIIUX CXeMaxX, KOTOpble BKIOYAOT B ceOs  pasianyHbe
MOCJIEIOBATEIbHOCTH TIOPSIAKA MPOMEKYTOYHBIX CoequHeHUi. MCXOHbIe BEINecTBa SIBJISHOTCS
WIH KOMMEpYECKH IOCTYIHBIMH, WM MOJyYeHbl H3BECTHBIMH METOAMKAMH B COOOLIEHHOM
JUTEpaType, WIN KaK WUIOCTpupoBaHOo. Kak Moka3aHO Ha CXeMax HIKE, COCNUHEHHs IO
HACTOSILIEH 3asBKEe MOTYT ObITb CHHTE3MPOBAHbI U3 KaTAJIM3HPYEMbIX MEPEXOAHbIM METAJIOM

peaKLII/Iﬁ KpOCC-COUYE€TaHUA C H3BCCTHBIMU COCOUHCHHAMU. PeaKL[I/II/I KpPOCC-COUCTAaHUsA, KakK
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MOKAa3aHO BbBILIC, MOTYT o0ecreunuBaTh COCIUHECHUA I10 HaCTOSIIJ.Ieﬁ 3asBKE UJIN IMMPOMENKYTOIHDBIC
COCAUHCHUS, KOTOPBIE MOT'YT OBITD AOMNOJIHUTEIIBHO TUAPUPOBAHBI UJIM C HUX CHATHI 3alIUTHBIC

TPYMIBI ¢ NOTYYEHUEM 3aJaHHOTO COEeUHEHUS.

Cxemnbl 1a-1d

la-1
CO,H COLH
ol L oon L
_@[ B1 B2, B3 unu B4 NH NH
(Y)m .~ -
N X Tun coyemanus no YnbmaHy . !
T3
X =Brumm | C1,C2 ynn C3 C4
z z T, T,
ol ol ez e
B1 B2 B3 B4
T1/T2= H, ranoren,
ORT, SRT, NHRT#nu N(RT)2
Rt =3amectuternb, Takon Kak
AaTTRATT
la-2
COLH CO,H
CO-H . (Y)m‘@[ (Y)m*©:
B1' B2' B3'wm B4 NH NH
(Y)m -
NHy  Tum coyemarus no YnbmaHy 1
A V4
T3
C1,C2unn C3 C4
Z Z T1 To
LD O
B1' B2' B3' B4'

X=Clunu Br
T4/T»=H, ranoreH,

ORT, SRT, NHRTMM N(R 1),

Rt = 3amectuTernb, TAaKON Kak
ankun

12’
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NH»
HOOC Y4
G1

HOOC
G2

HOOC
3

HOOC T1
G4
T2

C1,C2unuC3

X

T4

T3
C4

T4/To= H, ranoreH,

ORT, SRT, NHRT1n1 N(RT)2
3aMEeCTUTENb, TAKON Kak

RT=

ankumn
1b
i) oT
COH
(Wm{:[
NH
i) ot

3

C1,C2 unucC3

Tun ayunuposaHus
COH  opudens-Kpacpmeca
(Y)m@ LuknodeaudpuposaHue
NH iii) ot
be
T2
c4

iv) oT

1c

CO2H

N

L

D2b

Iz
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(m @ N O i) R=atun
i) R =H
J oz
RO,C
E1
e} Z O
O
~der w0 L L0
N N Z
OR o ) )
o~ )J\/| ROC™ E2a ROC™  E2p
D1, D2a, D2b, o
D3 unu D4 P i
N-ankunuposaHue; E ~ :
carnoHuchukayus 0 7 ! 0" CO,R :
E X i
wseolisec Tl
N : N i
RO C) i MMo6oyHble NPodyKMbI i
¥ E3 | O-anKunuposaHusi :
O
o L T
N To
RO,C T
E4
1d
w0 wCC
N N i) R=atun
H o J 2z i)R=H
D1’ i
o)
Vn O O y (Y>m OR () @ M (Y>m
N N z Jok, N N z
D1, D2a, H H Ao ~Br )
D2b, D3, — D1a' D2b’ N-ankunuposaHue; ROL" F2a ROL F2b
Wy D4 canoHugukayus
z z
o LT o LT
N N
H
RO.C
D3 F3
Wses w0
” T2 )N T2
T RO:C T
D4’ Fa

Kak nokazaHo Ha cxemax la-1d, kaTau3upyeMbIM MEIIbIO THIIOM COYETAHUS 110 Y IbMaHy
Mexkny HeoOxomumbiM aHmimHOM (Bl, B2, B3 wmm B4) u monmxonsine 3aMerneHHOW 2-
OpoMOEeH30MHOM KHUCIOTOH HIH 2-HoA0eH30MHON KHUCIOTON (A) MOJydali COOTBETCTBYIOIINE

mudernnnamunsl (C1, C2, C3 mnu C4) (1a-1). AnprepHarusHo, nudernnamunsl (C1, C2, C3 nm
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C4) moryt ObITh TIONy4eHbI coracHo la-2 wmn 1a’. LHuknogeruapupoBarueM Au(EHIIAMUHOB
(C1, C2, C3, C4) nonyuanu 3ameutensbiii 10H-akpunnn-9-on (D1, D2a, D2b, D3 unu D4) (1b).
AnkunupoBanneM 10H-akpununa-9-ona (D1, D2a, D2b, D3 wumm D4) ¢ nocnenyromeit
canoHndukanuer nomyvyanu 3ananable coenuuenws (E1, E2a, E2b, E3 wmm E4) (lc).
AnbrepHatuBHO, runpuposanueM 10H-akpuaun-9-ona (D1, D2a, D2b, D3 wumn D4) c
noceay e canoHupukanued moydyain JOMOJHUTENbHbIe 3ananHbie coenunenus (F1, F2a,
F2b, F3 wnu F4) (1d).

Cxema 2

@ «E:[ + AUBPOMUPOBAHHBIN
pdt

@, 6pomuposaHue @,

H30HZCOZC H3CHZCOZC
F G

canoHugukayus l

@Q

@n
HOzC
H

Kak nokaszaHo Ha cxeme 2, COeIMHEHUSI 110 HACTOSIIEH 3asiBKE HIJIH UX MPEKYyPCOPbI MOTYT

OBITh TIOJTyueHbl OpoMUpOBaHUEM coenuHenus F ¢ mocnenyroieli canoHu@ukanueii B METOIHKE

BBILIIE.
Cxema 3a
{j T g ——" @ T3=C
CoyemaHue o
(Z)n CoHozawupa @n
Oz Oz
| J
audpupoeaHue
(Z)n .
K

Cxema 3b
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LI = o L I = *WEZ A=

(Dn
HOZC
|
Hal = Br unu |

TIS = Tpunsonponuncunun

HOZC

Jl

(D
HOZC
KI

Kak mokazaHo Ha cxemax 3a u 3b coenMHEHUs] MO HACTOSIIEH 3asBKE MOTYT OBITh

MOJIY4YCHbI IMYTEM COYCTAHUS I10 COHoramea, IMPOAYKT IMOCJIE KOTOPOro MOXKET MOABEPIraThCs

TMAPUPOBAHUIO C TIOJYUYCHUEM HOMOJIHUTCIIBHBIX COe,Z[I/IHeHI/Iﬁ no H&CTO;IH.IGFI 3adABKEC.

Cxema 4

G S e Te

@Dn CouemaHue o ) @
H3CH2COZC Cysyxu HaCHC0,C7 4y
L
carioHuchukayusi
unu

a2udpuposaHue;

caroHugukayus
(Dn

HOZC

Kak moka3aHo Ha cxeme 4, COCOMHEHUS MO HACTOSIIEH 3asBKEe MOTYT OBITh MOJYYEHBI
coueranneM 1o Cy3ykH, MPOAYKT KOTOPOTO MOXKET ObITh MOABEPTHYT CANOHU(UKAIIUH WU
TUPUPOBAHUIO C MTOJyY€HUEM AOMOJHUTENBHBIX COSIUHEHNUN 10 HACTOSIIIEH 3asiBKE.

Cxema s

ade S n€
N (Y)m ()m
5 o

N
H
I\)J\o/\ o

Cxema 6
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Cxembl 7au 7b

Ta
(Dn (Dn

X , X
Ysesl=toes

) \

Z4 Z4

Hal = ranoreH
7b
Z
X (Dn — X Dn
L 2 X
N T2 N T2
Z1 T4 Zy Ty

T4/T»= H, ranoreH,
ORT, SRT, NHRTVIJ'WI N(RT)2
Rt = 3amecTuTenb, Takon Kak ankun

Cxembl 8a-8f

8a
OH
Ko D g K D
LSOOG PSS
) \
Z4 Z
8b
(CA OH @D n
X / X
R—B
L o L
N T VY T
Z1 T1 Z1 T1

T,/T, = H, ranoreH,
OR T SRT, NHR TUNN N(R T)2
Rt = 3amecTutens, Takoi Kak ankun

8c




84

R\E“,’O
« @ 0O K D
1SG LIRS $ &
N N
Z1 Z1
8d
R
W @ 0 « _Dn
SO S
N T, N T2
Z1 T1 Z1 T1
8e

X (Dn X (Dn
S s e OO

N N

Z1 Z4

Rg = 3amecTuTenb, Takoi kak ankun

8f
(Dn (Dn

X X
N T2 N T2
Z1 Tq Z

1 T
Rs = 3aMecCTUTENb, TAKON KaK ankun
T4/To = H, ranorex

ORT, SRT, NHRTUMN(RT)2
Rt = 3aMeCTUTENb, TaKoil Kak ankun

Cxema 9
(Mm
B‘/O
(@]
COxH COxH CO,H
X n —— oL
NO, NO, NH»
X=Clunu Br

Cxema 10
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/THP
@ . (Y)m
(Dn (Dn (Dn
' 1-6 HO
(Q (Dn (Dn
| 16 \ﬂ/o 1-6
O o}
Cxema 11
(Dn @)
X X
M @ ©\ _OH — Nm— | P E—— (Y)m_l/ (Dn
NO2 NO, N

I\)ko/\ N @ S @
(Y)m_l/ N n_"(Y)m_l/ N n

Cxema 12a

O
NO, NaSRS NO, NH, HO
S S X

S = 3aMeCTUTENb, TAKON KaK ankun

X =Brwumm |

@ )

O\/

(Y)m (Y)m
N

OH
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Cxema 12b

O
NH2 Na SRS NH2 I HO
—— m R — ()m R + @Dn —
S $7°  HN

RS = 3aMecTuTens, TaKoW Kak ankun
X=Brunul

Rs 0 o
S I/ﬁ( ~
mm{:[ @Dn — M O O @n °
N ! N
0~ “OH Rg”
O (@]
() O @n ()m O @)
N > N
RS Kfo RS Kfo

N

OH

Cxema 13

NBS, BPO
(Y)m@( S
X X

Rg = 3amecTutens, Takon Kak ankun
X =Brunul

e
o 0
|/YO\/
M /?(z)n — (Y)m(z)n_g_,
N N
H H
07 “oH 0
o) 0
e oL e
N N
Kfo K(O
o 0
| Oj | OH

Cxema 14

Br CH3ONa, MeOH (

@n

H,N
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o)
HO
N y NaNO, |/©\x . )ﬁ(z)n Cu(OAG),, Cu, KOAC,
Kl O. HzN
R

0] o 0]
. Y
@n POCI, @n O O
NH —_— Dn N X
X N o% o)
R H "R
0 Y

o
Dn O R =3aMeCTUTEnNb, TAKOIi KaK ankun
N X X =ranoreH
HO. ON
v O«
o

JIOTIONTHUTENbHBIE COEAMHEHHs IO HACTOSILIeH 3asBKE MOIYT OBITh IOJNYYEHBbI C
NPUMEHEHUEM METOAMK COIIaCHO cxemam 5-14.

CoenuHeHne Mo HacToOALIEeH 3asBKe MOXKET OBITH IMOJY4eHO B BuAE (papMaLeBTHUECKU
NPUEeMJIEMON KHCIIOTHO-aJANTUBHON COJIM MyTeM OCYLIECTBIICHUS] B3aUMOIECHCTBHsI CBOOOAHOM
OCHOBHOH (OpMbI COeauHEeHUs1 ¢ (apMaALeBTHYECKH MPHEMJIEMON HEOpPraHUYeCKOH Win
OPTaHUYECKOW KUCJIOTOW. AJIBTEPHATUBHO, (papMalleBTUYECKH MpuUemyieMasi OCHOBHO-
aNUTHBHAS COJIb COENUHEHMs] IO HACTOSIIEH 3asBKe MOXKET OBbITh TMOJIyueHa MyTeM
OCYLIECTBJICHHsS] ~ B3aUMOJCHWCTBUSL  CBOOONHOW  KHUCJIOTHOM  (OpPMBI  COEAMHEHHUS C
(dapMarieBTHYECKH MPUEMJIEMbIM HEOPraHMYECKMM WJIM  OPraHHYECKUM  OCHOBAHHEM.
dapmaLeBTHYECKH TpUeMJIeMas COJb MOJKET BKJIOYAaTh B CeOs pasMuYHbIC MPOTHBOHMOHBI,
Hanpumep, TPOTUBOMOHBI HEOPTaHUYECKOH WJIM OPTraHMYECKOW KHCIOTBI, MPOTUBOHOHBI
HEOPraHWYECKOTr0 WJIM OPraHMYeCKOrOo OCHOBAaHUS WJIM  TMPOTHBOMOHBI, TOJYYEHHBIE
POMBOMOHHBIM OOMEHOM.

Kucnorel ¥ OCHOBaHWS, MPUMEHHUMbBIE B CIOCO0AaX MO HACTOSIIEMY H300pPETEHUIO,
SIBJISTEOTCS] M3BECTHBIMH M3 O0JIAaCTH TeXHUKU. KHCIIOTHBIE KaTaau3aTopbl MPEACTaBISIOT COOOH
Mr00ble KHCJIOTHBIE XHMHUYECKHE COEIMHEHHUS, KOTOpPble MOTYT OBITh HEOPraHHYEeCKUMH
(Hanpumep, XIOPUCTOBONOPONHAS, CEPHAs, a30THAsl KHCIOTHL, TPUXJIOPHI ATFOMUHHS) WIN
opraHudecKkuMu (Hanpumep, kampopcyrb(hOHOBasT KUCIOTA, TTAPA-TOMYOJICYIb(OHOBAS KUCIIOTA,
yKCyCHast kHuciora, Tpuduar wurrepbus) B mnpupomse. KHCIOTBI TNpPUMEHHUMBI HIH B
KaTAIUTHYECKUX, HJIH B CTEXHOMETPHUYECKUX KOJNMYECTBAX MJIsi OOJIErdeHHs] XUMHYECKHX
peakiuii. OCHOBaHUS NPEACTABIISIIOT COOOH JIF000e OCHOBHOE COSIMHEHHE, KOTOPOE MOXKET OBbITh
HEOpraHu4yeckuM (nanpumep, OvukapOOHAT HATPUS, THAPOKCHI Kalusl) WJIH OPraHHYECKUM

(nanpumep, TpwdTWIAMHH, TUpUAMH) B npupone. OCHOBaHUS TNPUMEHHMBI WJIH B
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KaTAJIUTHYECKNX, HJIH B CTEXMOMETPHUYECKHX KOJNMYECTBAX MJIsi OOJNIErdeHHs] XHUMHYECKHX
peaKLui.

AJNbTEpHATUBHO, COJIEBbIE (POPMBI COETMHEHUH HACTOSIIIEH 3aBKH MOTYT OBITh IIOJY4YEHbBI
C IPUMEHEHHUEM COJIel HCXOAHBIX BELIECTB WJIH MNPOMEXYTOYHBIX COeAUHEHUN. POopMbl
CBOOOIHON KHCIIOTHI MM CBOOOIHOTO OCHOBAHMSI COCIUHEHUH HACTOALIEH 3asiBKH MOTYT OBITH
MOJIyYEHbl U3 COOTBETCTBYIOLIEH OCHOBHO-aJIMTUBHOM COJIEBOM WM KHUCJIOTHO-aJJIUTHUBHON
coneBoii (hopMel, COOTBETCTBeHHO. Hampumep, coennHeHHe HAcTOsIIEH 3asBKH B KHUCIOTHO-
aNIUTUBHON coneBol (opme MoxeT ObIThb IpPEBpalIeHO B COOTBETCTBYIOLIEE CBOOOAHOE
OCHOBaHHE O00pabOTKOH MOAXOISAIIUM OCHOBaHHEM (Hanpumep, pPacTBOPOM THUAPOKCHIA
aMMOHUSI, TUAPOKcHUaa HaTpyst U T. 1.). CoenuHeHne HacTosIel 3asBKH B OCHOBHO-aIIUTHBHOMN
coneBoil (opMe MOKET OBbIThb IPEBPAIIEHO B COOTBETCTBYIOIIYIO CBOOOAHYIO KHCIOTY
00palOoTKOM MOAXONALIEH KUCIOTON (Hanpumep, XIOPUCTOBOAOPOAHON KUCIOTOM H T. 11.).

CoenuHeHMs MO HACTOsILIEH 3asBKE, KOTOPBIE COMAEPXKAT aTOMbI a30Ta, MOTYT OBITh
npeBpaieHsl B N-okcuabl oOpaboTkoil okuciaurenem (nanpumep, 3-XJIOpHEpOKCHUOEH30HHON
kucnoror (mema-CPBA) w/unu nepokcuaaMu BOAOPOA) C MONYYEHUEM APYTHX COSTUHEHUH 110
HacTosimel 3asiBke. TakuM 00pasoMm, Bce IIOKAa3aHHbBIE WU 3asBJICHHbIE Aa30TCOAEpIKAIIUe
COEIMHEHUs] PaCcCMAaTPUBAJIU, €CJIU MO3BOJIIET BAJIEHTHOCTb U CTPYKTYpA, KaK BKJIKOYAIOLIUE B
ceOs1 00a coenMHEHUs], KaK TMOKa3aHO, U UX N-OKCHUAHOE MPOHM3BOAHOE (KOTOPOE MOXKET OBITh
o6o03Haueno kak N—O uimu N™-O"). Bosee Toro, B Apyrux Cily4asx aTOMbI a30Ta B COEIMHEHHSX
MO HACTOSIIIEH 3asBKEe MOTYT OBbITh MpeBpamieHbl B N-THUAPOKCH MM N-aJKOKCHCOSTUHEHHSL.
Hanpumep, N-runpoKCUCOCAMHEHUST MOTYT OBITh MOJYYEHbI OKHUCJIEHHEM HCXOJHOTO aMHHA
okuciauteneMm, TakuMm kak mema-CPBA. Bce mokasaHHble U 3asiBJICHHBIE a30TCOAEpIKAIINE
COEIMHEHUs] TAaK)Ke pACCMaTPHUBAJH, €CIU TIO3BOJSIET BAJEHTHOCTh U CTPYKTypa, Kak
OXBATBIBAIOIIHNE M COCMHEHHUE, KaK MMOKa3aHo, u ero N-ruapokcu (m. e., N-OH) u N-ankokcu (m.
e., N-OR, rne R npencrasnsier coboii 3amemnenHbii uwin HesamerneHHbld C1-C ¢ anxwmn, Ci-
Cs amkenmn, C1-Ce ankuHmi, 3-14-uneHHbI KapOOUWKNI WM 3-14-4jieHHBIA TeTEePOLIKI)
NIPOHU3BOIHBIE.

IIponekapcTBa COEAMHEHUI HACTOSIIIEH 3asiBKH MOTYT OBITH MOJYYEHBI CrOcOOaMH,
U3BECTHBIMH CIIELHAINCTAM HACTOSIIIEH OOJacTH TeXHUKHU (Hanpumep, NSl TONOJIHHUTEIbHBIX
nogapoOHocTeli cm. Saulnier et al., (1994), Bioorganic and Medicinal Chemistry Letters, Vol. 4, p.
1985). Hampumep, COOTBETCTBYIOIIME TMPOJEKAPCTBA MOTYT OBITH IOJNYYEHBI IyTEM
OCYIIECTBIICHHs] B3AUMOJEIHCTBUS HE AEPUBATH3UPOBAHOIO COSAMHEHUS IO HACTOSIIIECH 3asiBKE C
MOJXOASAIINM KapOaMIITUPYIO UM CpeICTBOM (nanpumep, 1,1-
AIMIOKCUAJIKUIIKApOAHOXJIOPHIATOM, Tapa-HuTpodeHmwikapOonatoMm wuian T. 1.). OcoObim

00pa3oM, LEHTPaIbHbI N-yKCYCHOKHCIOTHBIH ()parMeHT W JAPYrHe aHAJIOTMYHBIE TPYIIIIBI
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KapOOHOBOM KHCIIOTBI COETUHEHNH 110 HACTOSIIIEMY H300PETEHHIO MOTY T ObITh MOAU(ULIUPOBAHBI
METOIMKAMH, M3BECTHBIMU W3 OOJIACTH TEXHUKH, MU MOJydeHus: 3(PpQeKTUBHBIX MPOJeKapCTB
HACTOSIIIETO U300PETEHMSI.

3amuieHHble MPOU3BO/IHbIE COEAMHEHUH HACTOSINEH 3asBKU MOTYT OBITh TOJYYEHBI
crioco0aMu, M3BECTHBIMU CIIELHAIMCTaM HAcTosALIed obnactu TexHukHU. [logpoOHoe omucanne
METOZIMK, NMPUMEHUMBIX IJIsi OOpa3OBaHMs 3AIMUTHBIX TPYIN M HX YOAJIEHUs, MOXET OBITh
obHapyxeno B T. W. Greene, «Protecting Groups in Organic Chemistry», 3rd edition, John Wiley
and Sons, Inc., 1999.

CoenuHeHus1 O HACTOSIIEH 3asBKE MOTYT ObITh yIOOHO MOJy4eHBbI UM 0Opa3oBaHbI B
Te4YeHHe crocoda Mo HAcTosALIeH 3asBKe B BUIE COJIBBATOB (Hanpumep, TUAPaTOB). I unpatsl
COEMHEHUI! 110 HACTOSIIEH 3asiBKE€ MOTYT ObITh TPAJULMOHHO MOJYYEHbI IIEpeKpHUCTATN3ae
U3 CMECHU BOAHBIN/OPraHMUYECKUI PACTBOPUTEND C IPUMEHEHNEM OPTaHUYECKUX PAaCTBOPHUTENEH,
TaKUX KaK JUOKCHUH, TeTparuapodypaH Wiu METaHOI.

OnTtuueckre M30MEpbl MOTYT OBITH IOJYY4EHBI U3 WX COOTBETCTBYIOLIMX ONTHYECKU
aKTHBHBIX IPEKypCOpOB croco0amMy, ONHCAHHBIMH B HACTOSINEM HM300pETEeHHH, WM
paclIeruieHneM paleMHuecKnx cMmecei. PaciueruieHne MoxeT ObITh MPOBEACHO B MPUCYTCTBUH
PaCIIeIUISIOIIEro CPEACTBA, METOJOM XpOMATOrpadiy UM MOBTOPSIEMOH KPHCTAJUIN3ALMEH W
HEKOTOpOH KOMOMHAaIMed TaKMX METOIHK, KOTOPble M3BECTHBI CIELHAJINCTaM HACTOSIIEeH
00nacTy TeXHUKH. J{OMONHUTENbHBIE TOAPOOHOCTH OTHOCUTENBHO PACIICIVICHUH MOTYT OBITh
oOHapy»xeHsl B Jacques, et al., Enantiomers, Racemates, and Resolutions (John Wiley & Sons,
1981).

CUHTE3UpPOBAHHbIE COENWHEHHS MOTYT OBbITh OTHEJIEeHbl OT PEAKLIHMOHHON CMeCcH |
JOTMOJHUTEIBHO  OYMIIEHbI  CHOCOOOM, TakMM  Kak  KOJIOHOYHAas  Xpomarorpadus,
BBICOKO3 () (peKTHBHAS )KMAKOCTHAsI XpoMaTorpadusi win nepexkpuctamiusanms. Kak Moxer ObITh
OTMEUEHO CIEUAJUCTOM HACTOsIIeH OOJaCTH TEeXHHKHU, INOMOJHHUTENbHBIE CIOCOOBI CHHTE3a
coeMHeHUi popMys B HAcTOsIIEM H300peTeHUH OyIyT O4YEeBHIHBI CHEIHATICTAM HACTOSIIEH
obmactn TexHHKU. Kpome TOro, pasnuyHble CTaaH CHHTE3a MOTYT OBITh BBIIIOJHEHBI B
YepenyroIeicsl MOCaeNOBaTeIbHOCTH WA TIOPSOKE C TMOJy4YeHHEM TPeOyeMbIX COeINUHEHHIA.
Kpome Toro, pactBopuTenu, 3HAYEHUS TEMIIEPATYypbl, JIUTEIBHOCTb pEaKUUWd U T. II.,
00O3HAaYeHHBbIE B HACTOSILIIEM ONHMCAHWH, MPEACTABICHBI TOJBKO B HIUIFOCTPATUBHBIX LEJSAX U
CMeLHUANNCTY HAcTOsmeHd o0MacTh TeXHUKU OyIdeT MOHATHO, YTO BapPHAHThI PEAKLMOHHBIX
YCJIOBHH MOTYT AaBaTh TpeOyeMble MaKPOLHKINIECKHE MPOIYKTHI ¢ MOCTHUKOBBIMU CBSI3SIMHU T1O
HacTosIe 3asBKe. TpaHChOpMAalMd XUMUU CHHTE3a U METOAWKH C 3al[UTHOW TPYIION
(BBEIEHUE W CHATHE 3aIUTHBIX TPYIIN), IPUMEHUMbIE NIPU CUHTE3€ COSANHEHUH, ONMMCAHHBIX B

HACTOSIIIEM M300PETeHUU, M3BECTHBI M3 OOJIACTH TEXHHKH M BKJIIOYAIOT B cebsi, Hampumep,
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ommcannble B R. Larock, Comprehensive Organic Transformations, VCH Publishers (1989); T.W.
Greene and P.G.M. Wuts, Protective Groups in Organic Synthesis, 2d. Ed., John Wiley and Sons
(1991); L. Fieser and M. Fieser, Fieser and Fieser's Reagents for Organic Synthesis, John Wiley
and Sons (1994); u L. Paquette, ed., Encyclopedia of Reagents for Organic Synthesis, John Wiley
and Sons (1995), 1 ux nMocnenyOIMUX U3TAHUSIX.

CoenuHeHHsi TO HacTosLIeH 3asiBKE MOTYT ObIThb MOAM(HULMPOBAHbI HOOABICHUEM
pasIUUHBIX (PYHKIMOHAJBHBIX TPYII pPA3IHMYHBIMUA CIIOCOOAMM CHUHTE3d, H3JIOKEHHBIMH B
HACTOSIIIIEM OIMCAHWM, [UI YCUJICHUs] CEJeKTUBHBIX OHOJIOTMYECKUX CBOWCTB. Takue
MOAM(pUKALIMU SIBJSIFOTCST W3BECTHBIMH M3 O0JIACTM TEXHMKH M BKJIOYAIOT B cels Takue
MOAM(PUKALIMY, KOTOpPbIE YCHJIMBAIOT OMOJOTMYECKYI0 IPOHHUIAEMOCTh B MPEACTABICHHYIO
OUONOTHYECKYI0 cucTeMy (Hanpumep, KpoBb, TUMPATHIECKYIO CUCTEMY, LIEHTPAJIbHYIO HEPBHYIO
CUCTEMY), VCHJIMBAIOT IEPOPAIBbHYI JOCTYIMHOCTb, YCHJHMBAIOT PAaCTBOPHUMOCTb, YTOOBI
TIO3BOJIUTH BBEJEHHE MPU MOMOINY WHBEKLUH, U3MEHSIOT MeTaOOIM3M M M3MEHSIOT CKOPOCTb

HKCKPELIUH.

buosornueckue aHaIN3bI

buonornveckne akTUBHOCTU COCAUHEHUI B COOTBETCTBUM C HACTOALIEH 3asBKOW MOTYT
OBbITb M3MEPEHBI C MOMOIIBIO PA3INYHBIX OMOXUMHYECKUX WM KJIETOYHBIX aHAJIN30B, U3BECTHBIX
PSIIOBOMY CHELHATIKNCTY B JaHHOW oOnacti. HeorpaHuuuBarouiye nmpuMepbl OMOXUMHYECKUX U
KJIETOYHBIX aHAJIU30B NEPEYNCIEHbI B HACTOSIIIEM JOKYMEHTE HIKE.

Konxypenmmnuiit ananuz oosozasucumozo s¢ppexma denxa SWAT FP

IMonteepxknennbiii  nurann STING, Takoit kak c-di-GMP, koTopeiii  MeTST
PErUCTPUPYEMBbIM CUTHAJIOM (Harmpumep, GJ1yopeCLieHTHBIM CUTHAJIOM, TAKUM KakK (JIyopecLenH),
cmeunBaroT co STING-CTD (wanpumep, mbimuabsiM STING-CTD unu yenoseueckum STING-
CTD) ¢ npucyrcTBUeM WK 0e3 MPUCYTCTBUSI COEAMHEHUS B COOTBETCTBHH C HACTOSIIIEH 3asiBKOM.
U3mepsiroT M3MEHEHHUsI B PETUCTPUPYEMOM CHUTHAJIE (HarpuMep, ¢ MOMOIIBI0 (hiryopecrieHTHON

AHU30TPONHH) IS onpeaeneHus cBszbiBanus coequaenus: co STING-CTD.

dapmaneBTHUECKHE KOMITO3UIINH

CormacHO ApyromMy AacmekTy TIIpencTaBieHa (apMaleBTHUeCKass KOMITO3HLIUSL
dapmarieBTHUECKAsT KOMITO3UIMSI COAEPIKUT TEepareBTHUYECKH 3(P(PEKTUBHOE KOJMYECTBO
COEIMHEHUs! B COOTBETCTBUH C HACTOSIIIEH 3as1BKOH MK ero (hapMalieBTHYECKH IPUEMIIEMOH COJTN
WK CIIOKHOTO 3dupa, U papMarieBTUIECKH MPUEMIIEMbIH HOCUTENb.

CoenuHeHHsT B COOTBETCTBHUH C HACTOSIIIEH 3asiBKOM MOTYT OBITH BBEICHBI B BHJIE

(bapmMareBTHIeCKIX KOMITO3ULHHN JIOOBIM YAOOHBIM ITyTEM, B YaCTHOCTH, SJHTEPAIBHO, HATIPUMED,
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NepopaIbHO, HANIpuUMep, B (opMe TaOJIETOK MITH KArICy I, HITU ApEHTePaIbHO, HanpuMep, B Gopme
WHBEKLIMOHHBIX PACTBOPOB HMJIH CYCIIEH3UH, WJIM MECTHBIM ITyTeM, HapuMep, B (POpMe JIOCHOHOB,
rejieii, Ma3el N KpeMOB, WU B Ha3aJbHOH (popme, mitu B GOpMe CyIIO3UTOPHSI.

dapmaneBTHYECKHE KOMIO3HMLINY, BKJFOUYAIOLINE B Ce0sl COEIMHEHUE B COOTBETCTBUH C
HACTOSILIEH 3asBKOM B CBOOOMHON (opme mwin B ¢popme (hapMaleBTHUESCKH MPUEMIIEMON COJIH,
CBSI3aHHOE 1O MEHbIIEH Mepe ¢ OAHUM (papMaLeBTUYECKH MPUEMIIEMbIM HOCHUTEJEM MU
pazbaBuTeneM, MOTYT OBITb W3TOTOBJIEHBI TPAJUIMOHHBIM IMYTEM CHOCOOAMH CMELINBAHMS,
rPaHyJIMPOBAHUS WK MOKpbITHA. Hampumep, mepopaibHble KOMIO3HLIUK MOTYT INPEACTABISATh
coboii TabJeTKN MM JKeNAaTHHOBBIE KAIICYJbl, COAEPIKAIlNe aKTHUBHBIA HHIPEIUEHT BMECTE C
a) pa3daBUTENSIMU, HANMPUMEp, JIAKTO30M, IEKCTPO30M, Caxapo3Ool, MaHHHUTOM, COPOHUTOM,
LEJUTIOJIO30H  W/WJM TJIMLUMHOM; b) CMasbIBAaIOIIMMU CPEIACTBAMHU, HAIpUMeEp, AHUOKCHAOM
KPEMHUSI, TaJIbKOM, CTEapPUHOBOM KHCJIOTOM, €€ MarHHeBOW WM KaJbLUEBOW COJIBIO W/UJIH
HOJINA TUJICHTJIMKOJIEM; JUIsl TAOJIETOK TakKe C) CBS3YIOIUMHU CPECTBAMH, HAIIPUMED, CHIIMKATOM
ATIOMUHUST MarHusl, KpaXMaJbHOW IaCTOM, SKEJAaTHHOM, TpParakaHTOM, METHJILEJUIIOJIO30H,
HaTPUIT-KapOOKCUMETUJILIEIUTIONO30H 1/HITH MOJUBHHIITHPPOIUAOHOM, MPH HeoOxonumocTu d)
Pa3pBIXJIUTENSIMHU, HAMIPUMEpP, KpaxMajlaMu, arapoM, ajJbIrMHOBOI KUCJIOTOM WJIM €€ HAaTPUeBOU
COJIBIO, WJIM HIUIYYUMH CMECSIMU; /Wi e) abcopOeHTaMu, MUrMEHTAMH, apOMaTH3aTOpaMH U
MOACIACTUTENSIMUA.  MIHbEKLIMOHHbIE KOMIIO3ULIMM MOTYT TPEICTaBJIATh COOOW BOJHBIE
W30TOHHYECKHE PACTBOPBI HITH CYCIIEH3HH, & CYNIO3UTOPHH MOTYT OBITh MOJIyYEHBI 3 JKUPOBBIX
SMYJIbCHH WM CycnieH3uil. KoMno3uuuu MoryT ObITh CTEPHIIM30BAHbI H/MJIM MOTYT COAEPKAThb
BCIIOMOTaTeJIbHbIE CPENICTBA, TAKUE KaK KOHCEPBAHTHI, CTAOMIM3UPYIOLINE, VBIAKHSIIOLIINE WIN
SMYJIBTUPYIOIINE CPEICTBA, MPOMOTOPHI PACTBOPOB, COJH ISl PETYJSIHHH OCMOTHYECKOTO
nasnennst W/ Oydepsl. Kpome Toro, oHH Takke MOTYT COIEpXKaTh IPYrHe TEPareBTHUECKU
LIEHHbIe BellecTBa. [1OAXOASAIINE COCTABBbI Ui YPECKOXKHBIX MPUMEHEHHH BKJIFOYAIOT B ceOst
3¢} eKTUBHOE KOIMYECTBO COSNUHEHHsSI B COOTBETCTBUU C HACTOSLIEH 3asiBKOW C HOCHUTEJIEM.
Hocurenr wmoxker Bkimodath B ceOsi abcopOupyemble (PapMakoJOTHUECKH MpUEMIIEMBbIE
pacTBOpUTENH 1Jis1 0OeCIIeueHus MPOXOXKAEHU Yepe3 Koy perunuenTa. Hampumep, ycTpoiicTsa
IUISl YPECKOKHON JOCTaBKU MOTYT UMeTh (popMmy OaHmaka, COAEpIKaILIero 3JEMEHT MOJIOKKH,
pesepByap, COAEpIKaLIMi COeNMHEHHEe HeoO0s3aTeNbHO C HOCUTENSIMH, HeoOs3aTeIbHO
KOHTPOJIMPYIOLINA CKOPOCTb Oapbep Ui JOCTABKH COCOUHEHHS B KOXKY PELHIHUEHTa MpU
KOHTPOJUPYEMON M MNpPEeNBAPUTEIbHO 3aJaHHON CKOPOCTH 3a IMPOJIOHTHUPOBAHHBIN MEPHON
BPEMEHU U CPENCTBO ISl 3aKPETICHHUsI YCTPONUCTBA HA KoKe. TakyKe MOTyT ObITh HCITOJIb30BAHBI
MaTPHUYHBIE YPECKOKHBIE COCTaBbl. [loaxoasmue CocTaBpl Uil MECTHOTO HAHECEHHUsI, HAIlpUMep,

Ha KOXY U rjia3a, npeaAnOvYTUTCIIbHO NMPEACTABIAOT coboii BOOHBIC PACTBOPHBI, Ma3u, KPEMbI U
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rejd, XOpOLIO HW3BECTHbIE B ypOBHE TeXHUKH. OHU MOTYT COAEPXkAThb CONIOOMIN3ATOPHI,
CTa0MIIN3aTOPBI, YCHIINBAIOIINE TOHUYHOCTD CPEACTBA, Oy(hephl 1 KOHCEPBAHTHL

®dapManeBTUUYECKHE KOMIIO3ULIMM B COOTBETCTBHUM C HACTOsIIEH 3asBKOIl copepxkar
TepaneBTHUECKH 3(PPEKTHBHOE KOINYECTBO COEMHEHHS] B COOTBETCTBUH C HACTOSIIEH 3as5BKOH,
COCTAaBJIEHHOE BMECT€ C OJHUM WJIM HECKOJbKUMH (hapMaleBTHYECKH MPUEMIIEMbIMU
HocuTensiMu.  Mcrionmp3yeMblii B HACTOSIIEM JOKYMEHTE TEepMHUH «(dapMaleBTHUECKU
MPUEMJIEMBIH HOCUTENbY» O3HAYae€T HETOKCUYECKUW, WHEPTHBIM TBEPIbIH, MOJYTBEPAbIA HIIH
KUJIKUH HAIMOJMHUTENb, pa30aBUTENb, MHKANCYJIUPYIOIIUNA MaTepuia WIH TEXHOJOTHYECKYIO
nobaBky moboro Tuma. HekoTropble npuUMepbl MaTepHalioB, KOTOpPblIE MOIYT CIYKUTb
dapManeBTUYECKH TNPHEMJIEMBIMH HOCHTEISIMM BKJIIOYAlOT B cebst Oe3 OorpaHuveHus
HOHOOOMEHHbIE CPEICTBA, OKCHJ AJIOMUHHS, CTeapaT AJOMUHUS, JIELUTHH, CBIBOPOTOUYHBIE
Oenku, Takue Kak YeJOBEUeCKHH ChIBOPOTOYHBIM ambOyMuH, OydepHble BeIiecTBa, TaKue Kak
docdarel, ruEH, COPOMHOBYIO KHCIOTY WM cOpOaT Kajus, CMECH HEMOJIHOTO INIMLIepHaa U
HACBILICHHBIX PACTUTENbHBIX JKUPHBIX KHUCJIOT, BOAY, COJM WM DJIEKTPOJUTBI, TaKHE Kak
nporamuHCyibdat, ruapodpocdar Hatpus, ruapodocdat Kanus, XJIOPUA HATPHS, COJNU LIMHKA,
KOJUIOMJIHBIM KpEeMHe3eM, TPUCUIIMKAT MarHus, MOJIUBUHWINUPPOIUAOH, OIUAKPUIIATHI, BOCKH,
OJIOK-TIOIMMEPBI TTOJNATUIICHIIOINOKCUTIPOTIMIIEHA, IIEPCTSIHOM XKUP, caxapa, TAKHe KakK JIAKTO3a,
IIOKO3a M €axapo3a; KpaxMalibl, TaKue KakK KYKypy3HbIH Kpaxmai U KapTo(enbHbIH Kpaxmal;
LEJUTIOJIO3Y | €€ TIPOM3BOHbBIE, TAKUE KAK HATPUI-KapOOKCUMETUIILIEIUTIONI03a, STUIILEII0I03a U
areTaT LEJUIFOJIO3bI, MOPOLIKOOOPAa3HbIN TPArakaHT, COJION, JKENATHH, TajbK, BCIOMOTaTeJIbHbIE
CPEICTBA, TAKHE KaK MACJIO KaKa0 M BOCKHU AJIs1 CYNIIO3UTOPUEB, MACia, TAKUE KAK apaxHUCOBOE
MacJI0, XJIONKOBOE MACJIO; cadIopOBOE MACIIO, KyH)KYTHOE MACJIO; OJINBKOBOE MACJIO, KYKYpPYy3HOE
MacjO U COEBO€ Macjo; IVIMKOJIW, TaKW€ KaK IMPONWICHIJIMKOIb WU TMOJU3THUJIEHIJIUKOJD,
CIIO’KHBIE 3(DHPBI, TAKUE KaK STUJIONEAT M 3TUJUIAypaT, arap, OydepHbie cpencTBa, Takue Kak
TUPOKCHJI MarHusi W THAPOKCHUJ AaJIOMMHUS, aJlbTHHOBYIO KHCIIOTY, alMpOTe€HHYI0 BOZNY,
U30TOHMYECKUI COJIEBOH pacTBOp;, pacTBOp PuHrepa, >TwioBblii criupT u 3a0ydepeHHbIe
¢dochaTom pacTBOPEL, a TakKe APYrHe HETOKCHYECKHE COBMECTHMbBIE CMAa3bIBAIOIINE CPEACTBA,
Takye Kak Jaypuicyiab(ar HATpUs U CTeapaT MarHus, a TaKXKe KPaCHTENH, BBICBOOOXKIAIOIIHE
CPEICTBAa, MOKPBIBAKOLINE CPEACTBA, MOACIACTUTENN, APOMATU3ATOPBI U OTAYIIKH, KOHCEPBAHTHI
U aHTUOKCHUIAHTBI TaKXe MOTYT MPUCYTCTBOBAaTb B KOMIIO3ULMU B COOTBETCTBUM C MHEHHEM
COCTABUTEISI.

dapmarLeBTUUYECKHE KOMIIO3ULIMH B COOTBETCTBHH C HACTOSIIEH 3asBKOW MOTYT OBITh
BBEJIEHbl JIIOASIM W APYTMM SKUBOTHBIM IE€POPalbHO, PEKTAIbHO, [apeHTepasbHO,
UHTPALMCTEPHAIBHO, BHYTPHBArHHAJIBHO, BHYTPHOPIOIIMHHO, MECTHBIM MyTeM (C TOMOIIBIO

MOPOIIKOB, Ma3el WM Karesb), OyKKaJIbHO WIIH B BUAE IIEPOPATBHOTO MM HAa3aJIbHOTO a3PO30JIsL.
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Kunkune nosupoBaHHbIE (HOPMBI ISl TIEPOPATBHOTO BBEIEHHSI MOTYT BKJIIOYAaTh B CeOsI
bapManeBTHUECKH MPUEMIIEMbIE SMYJIbCHH, MUKPOSMYJILCHH, PACTBOPBI, CYCIIEH3UH, CHPOIIBI U
snukcupbl. KpoMe akTHBHBIX COEIUHEHHWH JXKHIKHE AO3UPOBAaHHBIE (POPMBI MOTYT COIEPXKATh
UHEPTHbIE pa30aBUTENHN, TPATULIMOHHO UCTIOIB3YEMBIE B TAHHON 00JIaCTH, TAKUE KaK, HAIIpUMep,
BOJA WJIM JIPYTHE PACTBOPUTEIH, CONIOOMIM3HPYIOIIUE CPENCTBA, U SMYJIbIaTOPbl, TAKHE Kak
STHJIOBBI CIUPT, W3OMNPOIUJIOBBIA CIUPT, 3THIKAPOOHAT, ATHNALETAT, OEH3MJIOBBIN CIHPT,
OeH3unbeH30ar, NPONIIEHIINKONb, 1,3-OyTuneHrnukons, auMerwigopmamun, wMacia (B
YaCTHOCTH, XJIONIKOBOE, apaxMCOBOE, KYKyPy3HO€, Macylo 3apOJbIlleli, OJMBKOBOE, KACTOPOBOE U
KYH)KYTHOE Maclia), TJIHIEpPUH, TeTparuapodypdypuioBelii CHOUPT, NOJMITUIEHTJIUKOIN U
CIIO’KHBIE 3(QUpPBI JKUPHBIX KHUCIOT M COpOMTaHa, a Takke MX cMecH. [IoMHMO HMHEPTHBIX
pazOaBuTeneil mepopanbHble KOMIO3MIMU Take MOTYT BKJIOUAThb B ce0sl BCIIOMOraTejbHbIe
BEILIECTBA, TAKNE KaK YBJIAXKHSIIOLINE CPEACTBA, SMYJIBIUPYIOLINE U CYCTIEHAUPYIOLIUE CPEACTBA,
MOJCIACTUTENH, APOMATU3ATOPBI U OTAYLIKH.

HNHbexkunoHHble MpenapaTel, HANpUMeEp, CTEPWIbHbIE HHBEKIMOHHBIE BOJHBIE WU
MaCJIsIHbIe CYCIIEH3UH MOTYT OBITh COCTABJIEHBI B COOTBETCTBHHU C U3BECTHBIM YPOBHEM TEXHHKH
C HCHONb30BAHMEM MNOAXOMAIIMX JUCHEPTUPYIOLIUX WM  YBJIAKHAOIUX CPEACTB H
cycneHaupyoomux cpeacts. CTepusbHbII HHBEKLIMOHHBIHN MpenapaT TAk:Ke MOKET NPEICTABIISATh
co0OH CTepHJIbHBI HMHBEKLHUOHHBIA PAaCTBOP, CYCIEH3HUI0 WM 3MYJIbCHUI0 B HETOKCHYECKOM
MapeHTePAIbHO MPUEMIIEMOM pa30aBUTENIe MM PAaCcTBOPUTENE, HANpUMep, Kak pacTBop B 1,3-
Oyranguosne. K mpuemieMbM cpenaM-HOCUTENISIM U PACTBOPUTENSIM, KOTOPbIE MOTYT OBITh
HCIIOJIB30BAHbI, OTHOCATCS BoAa, pacTBop Punrepa, U.S.P. u uzotoHnyeckuii pactBop Xjopuaa
Hatpusa. Kpome Toro, crepunpHble, HeleTy4yHe Macia TPaJULMOHHO HCIIONB3YIOT B KayecTBe
pPacTBOPUTENISl WK CyCIEHIUPYIOLEi cpenpl. JJist 3TOM Lesi MOKET ObITh HCIIOIb30BAHO JIFO00E
0e3BKyCHOE HeJeTydee Maclio, B TOM YHCJIe CUHTETHYECKHEe MOHO- WM auriuuepunsl. Kpome
TOro, B MOJIyYEHHU WHBEKLHUOHHOIO Ipernapara HCIHOJB3YIOT JKUPHbIE KUCIOTHL, Takhe Kak
OJIEMHOBAsI KUCJIOTA.

Jnst mponoHrupoBaHusi >¢¢ekra JEKapCTBEHHOTO CPENCTBA 3a4acTyH) JKEJIATeJbHO
3aMeIIATh a0COPOLMI0 JIEKAPCTBEHHOTO CPEACTBA W3 IOAKOXHOH WM BHYTPHUMBILIEUHOU
UHBEKIUH. JTO MOXeT OBITh OCYIIECTBIEHO TyTeM NPUMEHEHHS S>KHUIKOH CyCIIEH3UH
KPHUCTAJUTHIYECKOr0 WM aMOp(HOro mMarepuiia ¢ IUIOXOH pacTBOPUMOCTBHIO B Boxe. CKOpPOCTh
abcopOLnH JIEKAPCTBEHHOT'O CPEACTBA B TAKOM CIIy4ae 3aBHCHUT OT CKOPOCTH €ro pacTBOPEHHUS,
KOTOpAasi, B CBOIO OUYepPeb, MOXKET 3aBHCETh OT pa3Mepa KPUCTAIUIA U KPUCTAJUINIECKOH (HOPMBL
B kauecTBe anbpTepHATUBBI, OTCPOYECHHYIO a0COPOINIO MapeHTEePATbHO BBOJUMOM JIEKAPCTBEHHOU
(OpMBI TOCTUTAIOT MYTEM PACTBOPEHHUS WIIM CYCIEHIUPOBAHUS JIEKAPCTBEHHOI'O CPEACTBA B

MAaCJITHOM Cpelle-HOCUTEIE.



94

Kommosuiuu it peKTaJbHOTO WJIM BAarWHAJIBHOTO BBENEHHUS MPENNOYTUTEITBHO
MPEACTABIISIFOT COOOM CYNIMO3UTOPUH, KOTOPBIE MOTYT OBITh MIPUTOTOBJICHBI MyTEM CMEIIUBAHHS
COCAMHEHHN B COOTBETCTBUM C HACTOSAIIEH 3asBKOH C MOAXOASLIMMH HEPa3Apa’karoluMU
BCIIOMOTATEJIbHBIMA ~ CPEACTBAMH  WJIM  HOCHTEJSIMH, TAaKUMH KaK Maclio  Kakao,
MOJIMATHJICHTJIUKOIb VUM BOCK JUISI CYNIIO3UTOPUEB, KOTOPBIC SIBJISIOTCS TBEPABIMU IIPH
TEMIIEPaType OKPYKaAIOIIeH Cpeabl, HO SKUIKUMHU MPU TEMITepaType Teja U, CIeI0BaTENIbHO, TAIOT
B IIPSIMOM KUIITKE WJIH MOJIOCTH BJIArajifina U BEICBOOOKIAIOT AKTUBHOE COSIUHEHHE.

TBepapie KOMIO3UIMK MOAOOHOTO THIA TaKXKe MOTYT OBITh HCIOJB30BAHBI B KaueCTBE
HATIOJHUTEJIEH B MATKUX M TBEPJIBIX 3aMOJIHEHHBIX JKEJIATHHOBBIX KaIICyJiaX C UCIOJb30BAHUEM
TAKUX BCIIOMOTAaTENbHBIX CPENCTB KaK JIAKTO3a WJIM MOJIOYHBIM caxap, a Takke
BBICOKOMOJIEKYJISIPHBIE MTOJMA TUJICHIJIUKOHU U T. T1.

AKTHUBHbBIE COeIMHEHUS TAK)KE MOTYT HMETh MUKPOHHKAIICYJIUPOBAHHYIO (POPMY C OTHUM
WIA HECKOJbKUMH BCIIOMOTATEIbHBIMH CPEICTBAMM, OTMEUEHHBIMU BbIIIE. TBepble
n03upoBaHHbIe (HOPMBI TAOJIETOK, Apake, KAICyJ, MUIIOJb U TPAHYJ MOTYT ObITh MOJyYEHbI C
NOKPBITUSIME U O0OJIOUKAMH, TaKUMH KaK KHIIEYHOPACTBOPUMBIE TOKPBITHS, TMOKPBITHS
KOHTPOJIMPOBAHHOTO BBICBOOOXKACHUSI U JPyTrHUe€ TMOKPBITHS, XOPOIIO H3BECTHBIE B 00JacTH
(bapMalieBTHYECKOrO COCTaBJieHHs. B Takux TBepAbIX JO3UPOBAHHBIX (OpMaXx aKTUBHOE
COEIMHEHUE MOKET OBITh CMEIIAHO MO MEHbIIEH Mepe C OTHUM HHEPTHBIM pa30aBUTENIEM, TAKUM
KaK caxapo3a, JIaKTo3a WK Kkpaxmal. Takue mo3upoBaHHbIe (POPMbI TaAKXKE MOTYT COIEPKATh B
OOBIMHOM TMpAKTHUKE MOMOJIHUTEbHbIE BEIIECTBA, OTJIHUYHBbIE OT HHEPTHBIX pa3daBUTENEH,
Hampumep, TabJNIETUPYIOIIHE CMA3bIBAOIINE CPENCTBA U ApyTrHe TabJETHPYIOIIHe T00OaBKH, TAKUE
KaK cTeapaT MarHusi ¥ MHUKPOKPHUCTAJJIMUECKas LEJUI0Jio3a. B ciydae karcyn, TabNeTOK |
TIHJTIOJTb JO3UPOBAHHBIE (POPMBI TAK3KE MOTYT CONEpkaTh Oy(depHbIe CpencTBa.

JlosupoBaHHbie (HOPMBI JJII MECTHOTO HJIM YPECKOXKHOTO BBENEHUs] COSIMHEHHS B
COOTBETCTBUM C HACTOSIIIEN 3asBKOW BKJIFOYAIOT B Ce0sl Ma3u, MacThl, KPEMBI, JIOCHOHBI, T€JIH,
MOPOILIKH, PACTBOPBI, a3PO30JIM, HWHIAJSTOPHBIE TMpEenapaTbl WIM TUIACTHIPU. AKTUBHBIN
KOMIIOHEHT CMEIIUBAIOT B CTEPUIIBHBIX YCIOBHUSX C (hapMaleBTUYECKH PUEMJIEMbIM HOCUTEJIEM
U KaKUMU-JTHO0 HeOOXOMMMBIMH KOHCEpBAaHTaMU UJTH Oy epamu, KOTOpbIe MOTYT MOTPeOOBATHCSI.
OdTanbMOIOrHYeCKHil COCTaB, TJIa3HbIe KAIUTH, TJIA3HbIE Ma3W, MOPOIIKH U PACTBOPHI TaKXKe
TIOTAIAIOT B 00OBEM HACTOSIIEH 3asiBKU.

Masu, nacTbl, KpeMbI U TeJTH KpOMe aKTHBHOTO COETUHEHUS] B COOTBETCTBUU C HACTOSIIIEH
3asIBKOH MOTYT COIEpP KaTh BCIIOMOTATeIbHbIE CPEICTBA, TAKHE KAaK JKUBOTHBIC U PACTUTEJIbHBIC
JKUPBI, Maclia, BOCKHM, mapauHbL, KpaxMmaj, TparakaHT, MPOU3BOIHBIC IEJUTIOJIO3BI,
TOJIUA THJICHTJTUKOJIH, CUJIMKOHBI, OEHTOHUTBI, KPEMHHUEBAsi KHCJIOTA, TaJIbK M OKCHJ [IMHKA HJIH

HnX CMECH.
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ITopowmrkn u a’p030JM KPOME aKTHBHOI'O COENWHEHHsS B COOTBETCTBUH C HACTOSLIEH
3asiBKOH MOTYT COZIE€PKaTh BCIIOMOTATENbHbIE CPEJICTBA, TAKHE KaK JIAKTO3a, TAJIbK, KPEMHHUEBAsI
KUCJIOTA, THAPOKCU/T aFOMHUHUS, CUIIMKATHI KaJIbLUS U MIOJUAMHUIHBIA OPOLIOK UM CMECH 3THX
BEIIECTB. A3PO30JM MOTYT JOIOJHUTEIBHO COAEPKATh CTAHAAPTHBIE MPOIEIUICHTDI, TAKHE Kak
XJIOpPTOPYIIIEBOAOPOIBI.

UpeckorKHbIe TIACTBIPU 00JIaIAI0T AOMOIHUTEIBHBIM IPEUMYILECTBOM, 3AKJIFOYARO IIUMCSI
B oOecriedyeHNH KOHTPOJIMPOBAHHON NOCTaBKM COCAMHEHUS B OPraHM3M. Takue HO3MpPOBAaHHBIE
¢opMBl MOTYT OBITH IOJIyY€HBI NMyTEM PACTBOPEHUS WM IUCTIEPTUPOBAHHS COEAMHEHUS B
Hajiexkaeil cpene. Takxke MOTYT ObITh MCIOJNB30BAaHBl YCHIIUTENN aO0COpOLMU ISl YCUIIEHUS
IepeHoca COEAMHEHUs CKBO3b KOXy. CKOpPOCTh MOXHO KOHTPOJHPOBATH JHOO MyTeM
oOecriedeHrs] KOHTPOJMPYIOLIEH CKOPOCTh MeMOpaHbl, JHOO TIyTeM JUCIEPrHMpPOBAHUS
COEIMHEHUs B IOJIMMEPHON MaTpHLIE UJIH relie.

Jist moGoro coenuMHeHUs] TepaneBTHYeCKd 3((EKTUBHOE KOJMYECTBO MOXKET OBITh
M3HAYAIbHO YCTAHOBJIEHO B AHAJIN3aX KJIETOYHBIX KYJIBTYp, HAIPUMED, HEOTIACTUYECKHX KIIETOK,
WIM Ha JKUBOTHBIX MOJEJSIX, OOBIMHO KpbICAX, MBIIIAX, KPOJHMKAX, co0aKax WM CBUHBSIX.
JKuBOTHasE MOJENb TaK)Ke MOKET OBbITh HCIIONB30BaHA ISl ONPENEeNEeHHsT COOTBETCTBYIOIIETO
AMana3oHa KOHLEHTPALMH W IyTH BBENEHHs. 3aTeM Takas HHpOpManus MOXeT ObITh
UCMONB30BAaHA [UUIsl ONpEeAeNeHUs MPUMEHUMBIX J03 M IyTed BBeNeHHs s JIoAeH.
Tepanesruyeckas/mpodunakrudeckast 3G GPeKTUBHOCTD U TOKCHYHOCTh MOTYT OBbITh ONPEAeIeHbI
CTaHAAPTHBIMH (papMALEBTHUECKUMH MpPOLEAYPAMH B KJIETOYHBIX KyJbTypaxX HJIM Ha
SKCIEPUMEHTAIIbHBIX JKUBOTHBIX, Harpumep, EDso (n03a, Tepanesruyecku 3¢ dexrunnas mist 50%
nonyysinuu) 1 LDso (no3a, netanpHast aiist S0% nonyssityn ). OTHOLIEHHE 03 ¢ TOKCUYECKUMU U
TepaneBTHUECKUMH 3P eKTaMu mpencTaBisieT coO0i TepaneBTUYECKU HHIEKC, U €r0 MOKHO
BeIpa3UTh Kak orHomeHne LDso/EDsp.  ®apmaneBrudeckre  KOMITO3UIIMH, KOTOPBIE
JIEMOHCTPHUPYIOT OOJbIINE TEPANeBTHYECKHE HHICKCHI, SBISIFOTCS IPENNOYTHTEIbHBIMH.
Jlo3upoBKa MOXET BapbUPOBaTh B STOM JHMANa30HE B 3aBUCUMOCTH OT HCIOJIb3YeMOH
JIO3UPOBAHHON (POPMBI, UYBCTBUTEILHOCTH OOJIBHOTO U TMyTH BBEACHHUSI.

J103MpOBKY ¥ BBENEHHE MONOUPAIOT TAK, YTOOBI 00ECMEUUTh NOCTATOYHbIE CONEPIKAHMS
aKTUBHOTO(BIX) CpPEACTBA(CPENCTB) WM IJIsl TOANEpKaHUs skejaemMoro 3ddekra. PakTopsl,
KOTOpble MOTYT OBITh TPUHSATHl BO BHHMAaHHE, BKIIOYAIOT B ce0sl TSKECTh OOJIE3HEHHOTO
COCTOsIHUSI, OOlIee COCTOSIHME 370POBbsl CYOBEKTa, BO3PACT, MACCy U TOJ CyOBEKTa, PaIHOH,
BpEeMSl U YacTOTy BBENEHUS, KOMOMHALMIO(MH) JIEKAPCTBEHHBIX CPEACTB, YYBCTBUTEIBHOCTH
peakuud W TEePeHOCHMOCTb Teparuu/OTBEYaeMOCTh Ha Tepanuio. PapmaneBTHUECKHE

KOMITO3HUIIUHU NJIUTCIBHOI'O I[efICTBPIﬂ MOZKHO BBOOUTDH KaXXAbIC 3-4 CYTOK, KAXAYH0 HEOCIIHO NUJIU
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OIMH pa3 KaXble IBE HeNeNu B 3aBUCUMOCTU OT IEpHOJa MOJYBBIBEACHUS] U CKOPOCTH
BBIBEJI€HIS] KOHKPETHOTO COCTAaBaA.

KonnuecTBo akTMBHOTO MHTpenneHTa (HarpuMep, COCTaBa PacKpbIBAEMOIO COEIUHEHMSI
WIN €ro COJIM, TMApaTa, COJNbBATa WM W30Mepa) B CTAHAAPTHOH N103€ KOMITO3HLMHU SIBIISIETCS
3¢ EeKTUBHBIM KOJIMYECTBOM H BapbUPYET B 3aBUCHMOCTH OT KOHKPETHOTO NPUMEHSEMOTrO
neuenusi. CrienuaanucTy B NaHHOHN oOnacTu OyneT MOHSTHO, YTO MHOTZA HEOOXOIUMO BHOCHTH
PYTHHHbBIE W3MEHEHHMs B JO3MPOBKY B 3aBHCHUMOCTH OT BO3pacTa M COCTOSIHUS OOJBHOTO.
Jlo3upoBka Takxke OyIeT 3aBHCETh OT IyTH BBeAeHUs. [IpenycMaTpuBaeTcss MHOXKECTBO MyTeH, B
TOM YHCJI€ TEPOPaIbHbIM, JIETOUHBIN, PEKTAJIBHBIN, NAPEHTEPAIbHBIN, YPECKOKHBIN, TOAKOKHBIH,
BHYTPUBEHHBIN, BHYTPHMBILIEUHbIH, BHYTPUOPIOIINHHBIN, WHIAJSIHOHHBIN, OYKKaJIbHBIMH,
CyONMHIBaJIbHBIN, BHYTPUIUIEBPAJIbHBIA, WHTPATEKAJIbHBIN, MHTpPAaHA3aJbHBIH W T. IL
Jlo3npoBaHHbIE (POPMBI AJIST MECTHOTO UJIM YPECKOXKHOTO BBEJIEHHS COETUHEHUS] B COOTBETCTBUU
C HACTOSILIEH 3asBKOI BKJIOYAIOT B CE0sl MOPOLIKH, a3PO30JIH, Ma3H, MACThl, KPEMbI, JIOCbOHBI,
rejy, pPacTBOPBI, IJIACTBIPM M HUHrANALMOHHBbIE mpernaparbl. COrJIaCHO OHOMY BapUAHTY
OCYILECTBJIEHUs] AKTUBHOE COEJUHEHHWE CMEIIMBAIOT B  CTEPWJIBHBIX  YCIOBUSIX C
(apmarieBTHYECKH TPUEMJIEMBbIM HOCHTENEM U C JIIOOBIMH HEOOXOIUMBIMH KOHCEPBAHTAMH,
OydepaMu mIM MponeIeHTaMH.

dapmarieBTHUECKHE KOMITO3ULIMHU, COJIEPIKAIINEe aKTUBHbIE COEIMHEHUS B COOTBETCTBUU C
HACTOSIIEN 3asBKOW, MOTYT OBITh H3TrOTOBJIEHBI OOIIEM3BECTHBIM CIIOCOOOM, HAIpUMEp, C
MOMOIIbI0  OOIICTIPUHSATBIX ~ MPOLIECCOB  CMEINWBAHUS, PACTBOPEHUs, TPaHYJIHPOBAHUS,
U3TOTOBJICHUST Jpake, pacTHpPAHUs, OMYJbIUPOBAHUS, KaIlCyJHUPOBAaHUS, 3axBaTa WM
mrodummsanmu. PapManeBTHYECKHE KOMITO3HIMA MOTYT OBITh COCTABJIEHBI OOINENPHHSTHIM
CIOCOOOM € HCIOJB30BAHMEM OJHOTO WM HECKOJBbKUX (DapMaLEeBTHUECKH MPHEMIIEMbIX
HOCHUTENeH, BKIIOYAIOINX B ceOs BCIIOMOTATEeNbHbIE CPEACTBA W/MIM BCIOMOTATENbHbIE
BEILECTBA, KOTOpPbIe 00sierdaroT 00paboTKy aKTUBHBIX COENMHEHHH B IPENapaThbl, KOTOPbIE MOTYT
ObITh HWCTONB30BaHbl (papmaneBTHueckd. KOHEUHO, COOTBETCTBYIOINEH COCTAB 3aBHCHT OT
BBIOPAHHOTO MYTH BBENIEHUSI.

MeTonuku A5 COCTaBJIEHMs U BBEIEHUsI PACKPhIBAEMbIX COEJUHEHUIN B COOTBETCTBUU C
HACTOAIIEH 3asBKONW MOXHO HalTu B Remington: the Science and Practice of Pharmacy, 19
edition, Mack Publishing Co., Easton, PA (1995). CormacHO BapuaHTy OCYINECTBJICHUS
COEIMHEHUS], OMTUCHIBAEMbIE B HACTOSIIEM JOKYMEHTE, U X (PapMaleBTHUECKH TPUEMIIEMbIE COJTU
UCTIONB3YIOT B (papMaleBTUYECKUX TMpernapaTtax B KOMOWHammd ¢ (apMaleBTUYECKH
npueMIIeMbIM HOCUTeNneM win pasdasutenem. Ilogxopsiue (apmaneBTHUECKH TpUEMIIEMbIe
HOCHUTENN BKJIIOYAIOT B ce0sl MHEPTHbIE TBEPAbIE HATIOIHUTENN U pa30aBUTEIN U CTEPUIIbHBIE

BOOHBIE WM oOpraHudeckue pactBopbl. CoenuHeHus: OyayT NPUCYTCTBOBATH B TaKHX
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(I)apMaLIeBTI/ILIeCKI/IX KOMITO3HULIMAX B KOJIMYECTBAX, JOCTATOYHBIX JJIA o0ecIieueHHs! JKETAEMOrO

AO3UPOBAHHOI'O KOJIUYICCTBA B AUAIIA30HE, ONMUChIBACMOM B HACTOALIEM JOKYMEHTEC.

Cnoco0bl IpUMEHEHUsI

CormacHO OZHOMY acIeKTy HAcTOsIasl 3asBKa OTHOCHTCS K CHOcOo0y MOAYISILUA
(manpumep, nHruOupoBanus wim crumyiuposanusi) 6enka STING. Crnoco0 mpenycmaTpuBaer
BBEICHHE CYOBEKTY, HYXXAaoWemycs B 3TOM, 3(PQEeKTHBHOrO KOJIMYECTBA COENUHEHHUS B
COOTBETCTBHM C HACTOAILIEH 3asBKOW WM ero (apMaleBTHUECKH NPUEMIIEMOH COJH WU
CIIOKHOTO 3¢ upa, win hapMaleBTHUECKONH KOMIIO3UIMH B COOTBETCTBUU C HACTOSIIIEH 3asIBKOM.

CornacHo HEKOTOPHIM BapHaHTaM OCYINECTBJIEHUS MOAYJSLMIO AaKTHBHOCTH Oenka
STING wusmepsitor ¢ nomoumbto ICso. CornacHO HEKOTOpPBIM BapHaHTaM OCYLIECTBJICHUS
moayssinuto akTuBHOCTB Oenka STING m3mepsttoT ¢ momousro ECso.

CoenuHeHne B COOTBETCTBHHU C HACTOSIIEH 3asiBKOH (HampuMep, COeANHEHHE JII000i 13
(dopMyJ1, ONMUCHIBAEMBIX B HACTOSLIEM IOKYMEHTE, WM BBIOPAHHOE M3 JIIOOBIX COEAMHEHUH,
OIMCBIBAEMBIX B HACTOSILIEM JOKYMEHTE) CIIOCOOHO JIEUUTh WM Mpeaynpexaarh 3aboneBaHue,
npu 3ToM 3a0o0jieBaHME BBI3BAHO OKCIpeccueil, akTuBHOCThIO w/mnu ¢yHkumeidr STING
(HanpuMep, HapyLIEHHWEeM peryJsinuu skcnpeccuu, aktuBHocTH w/wmimn ¢yHkumn STING) nnm
CBSI3aHO C TAKOBBIMM, WM 3a00JieBaHHE CBSI3aHO C HAPYIIEHHEM pPEryJsILU{ OIHOIO WM
HECKOJIbKMX W3 BHYTPHUKJIETOYHBIX MyTei, B KoTopble BopieueH Oenok STING (mampumep,
HapYLIEHUEe PEryJIsiLUN OMOCPENOBaHHON BHYTpHKiIeTouHOW dsDNA aktuBaumu nHTepdepona I
THIIA).

CornacHO OZHOMY aCHeKTy HAaCTOsIasi 3asiBKa OTHOCHUTCS K CIIOCOOY JIeUeHUs WU
npeaynpexneHusi 3a00eBaHust, PH 3TOM 3a00JIeBaHUE BBI3BAHO HKCIPECCHEH, aKTUBHOCTHIO
w/wmn pynkuueit STING (Hanpumep, HapylIeHHEM PEryJSILUN 3KCIPECCUU, aKTHBHOCTH W/WIN
¢yunkunn STING) wnu cBsizaHO ¢ TakoBbIMH. Crioco0 mpemycMaTpuBaeT BBEIEHUE CYyOBEKTY,
HYKIAIOLIEMYCst B 3TOM, 3 (EKTUBHOTO KOJMYECTBA COSNUHEHHSI B COOTBETCTBUHU C HACTOSIIEH
3asiBKOW WM ero (papMaleBTHUECKH TPUEMIIEMOH COJIM WJIM CIIOKHOro 3dupa, WA
(apmMarieBTHUECKOW KOMIIO3MLIUU B COOTBETCTBHH C Hactosimeid 3asBkod. COrjacHO OIHOMY
acTmekTy 3a0osieBaHue mpencranisier codoit onocpenosannoe STING HapymeHwue.

CormacHO OZHOMY acCHeKTy HAaCTOsINasi 3asiBKa OTHOCHUTCS K CIIOCOOY JIeUeHUs WU
npeaynpexneHus 3a001eBaHusl, CBA3aHHOTO ¢ HAPYLICHUEM PETryJISILIUN OJHOTO HWJIK HECKOJIBKUX
U3 BHYTPHUKJIETOYHBIX MyTeH, B Kotopble BoieueH Oenok STING (Hampumep, HapymeHUs
peryJisiliud OMOCPEeNOBaHHOW BHyTpuKJeTouHOW dSDNA aktuBaumu wHTepdepona | Twma).
Crioco® mpenycMaTpuBaeT BBEIEHHE CYOBEKTy, HYKHAOIIEMyCs B 3TOM, 3((PEeKTHBHOTO

KOJIMYECTBA COCAHUMHCHHA B COOTBETCTBHUU C HaCTOSIL[Ieﬁ 3aBKOM HMJIH €ro q)apMaLIeBTI/ILIeCKI/I
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MPUEeMJIEMON COJIA WUJTH CJIOKHOTO 3¢upa, win GapMareBTHIeCKOW KOMITO3UIIUH B COOTBETCTBUH
C HACTOSALLIEN 3asIBKOM.

CornacHo OOHOMY BapHaHTy OCYIIECTBICHMs HACTOSAIIAs 3asiBKA OTHOCHTCSI K CIIOCOOY
JIeUEHUs] WIH TpeaynpexaeHus jrobdoro w3 3a0ojeBaHWil, HAPYUIEHWH U COCTOSIHHIA,
OMUCHIBAEMBIX B HACTOSIIIEM IOKYMEHTE, MPH 3TOM CyOBEKT MpeAcTaBiisieT COOOH desloBeKa.
CornacHo OTHOMY BapUaHTY OCYIIECTBJIEHUSI HACTOSIIAS 3asiBKA OTHOCUTCS K CIIOCOOY JIEUEHHUSI.
CormacHo OZHOMY BapHAaHTy OCYINECTBJIEHHs] HACTOSINAs 3asBKAa OTHOCUTCS K CIIOCOOY
MPEeAYNPEKICHUS.

B xauectBe monpymnsitopos Oenka STING coenmHeHHMst 1 KOMITO3WLIUK B COOTBETCTBUU C
HACTOSILIEH 3asIBKOH SIBJISIFOTCSI OCOO€HHO MPUMEHUMBIMU IS JICUEHUS WIIA OOJIETYCHHSI TSKECTH
3aboneBanHust, COCTOSTHUS UK HapyweHus:, mpu 3ToM 0eok STING wnu onuH uiiu HECKOJIbKO U3
BHYTPUKJIETOYHBIX TyTel, B KOTOpbiii BoBieueH STING, nHabOmromaroTcss mpu 3a00JieBaHUU,
COCTOSTHUM MJu HapymeHnu. CorjjacHO OJHOMY BapHaHTY OCYINECTBJICHHS] HACTOsINAs 3asBKa
OTHOCUTCSl K CHOCOOY Jie4eHUs] WM OOJerdyeHHs] TSKeCTH 3a00JieBaHMs, COCTOSHHS WJIH
HapyLIEHUs C MOMOINBID COEAWHEHUMN, KOTOPblE MOIYJIHUPYIOT CBSI3bIBAHHUE HEKAHOHUYECKOTO
ukndeckoro aunykineoruna (CDN), Takoro kak 2°3’cGAMP, ¢ Genkom STING. Cornacuo
OHOMY BapHAaHTy OCYINECTBJIEHHs] HACTOSIIAsl 3asBKa OTHOCUTCS K CHOCOOY JIeUeHUs WU
oOneryeHus1 TSHDKECTH 3a0O0JIeBaHMS, COCTOSIHHMSI WJIM HAPYIICHHS C TIOMOLIBIE) COEIUHEHUM,
KOTOpBIE MOIYJIUPYIOT cuHTe3 uHTepdepona I Tuna u/umu oreera IFN I Tuma.

CornacHo OHOMY aCIEKTy HACTOSIIIAsI 3asIBKA TaK)Ke OTHOCUTCS K CITOCOOY JIeUEHUs WH
NPeayNnpexXaeHUs] KJIETOYHbIX MPONU(EepaTUBHBIX HAPYIIEHWH, TaKUX KaK TUIEPIUIa3ny,
OUCTUIA3MU WJIM TIpepakoBble nopaxeHus. Jlucruiasusi siBisiercss HauOosiee paHHer (hopmoi
NPeIpakoBOrO TMOpPaXKeHHs, pacro3HaBaeMol matojorom B Ouonrtate. CoenuHeHHUS B
COOTBETCTBUM C HACTOSIIEH 3asBKOH MOTyT OBbITh BBENEHBI C IEJIbIO MPEAyNpPesKISHUsS
MPOJOJDKEHUS PACTIPOCTPAHCHUS THIEPIUIA3HH, TUCTUIA3UH UJIH MPEIPAKOBBIX MOPAKEHUN HITH
MpEeBpaIleHNsI UX B pakoBble. [IpuMepsl mpeapakoBbIX MOPAKEHUNH MOTYT BCTPEYATHCS B KOXKE,
TKAHU MULIEBOAA, MOJIOYHOM KeJIE3€ U UHTPA3NUTEIUAIBHON TKAaHH IEHKH MaTKH.

CornacHO OTHOMY BapHaHTY OCYINECTBIICHHUs 3a00JIeBaHUE WM HApYLICHHE BKIIOYAET B
cebOst O3 orpaHUYeHHs] UMMYHHbBIE HAPYILISHHS], ay TOMMMYHHUTET, KJIETOUYHOE MPOU(epaTUBHOE
3a0oneBaHNe WM HApYIICHHE, 3JI0KAYeCTBEHHYIO ONyXOJb, BOCHAJEHHE, KaXEKCHIO,
HelipofereHepaTUBHbIe 3a00JIeBaHUS WM HAPYLICHHs, HEBPOJIOIMYECKHUE 3a0O0JIeBAHUS WIIH
HAPYIIEHUsI, CePeUHYIO TUCHYHKIUIO, TPAHCTUIAHTAIUIO WJTH UH(PEKIUIO (HATPUMEpP, BUPYCHYIO,
OakTepHadbHyl0 WM TPUOKOBYIO HMHDEKIMIO Wid WHQEKUUIO, BBI3BAHHYIO APYTUM

MHKPOOPTaHU3MOM).
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CornacHO OTHOMY BapHaHTY OCYIIECTBJIeHUs 3a00IeBaHIE UJIH HAPYIIIEHHE TIPEACTABIISIET
co0oii KJIeTouHOe mposndepaTHBHOE 3a00JIEBAHUE HIIH HAPYIICHHE.

Ucnone3yemMblii B HACTOSIIEM IOKYMEHTE TEPMHUH «KJIETOUHOE Mpojr(epaTHBHOE
HApYIIEHUE» OTHOCUTCS K COCTOSIHUSIM, TIPU KOTOPBIX HEPETYJIUPYEMbIN MIM aHOMAJIbHBINA POCT
KJIETOK, WJIH U TOT, U APYrod MOTYT MPHUBECTH K PA3BUTHIO HEXKEIATETbHOTO COCTOSHHS HIIH
3a00JieBaHMsI, KOTOPOE MOKET ObITh MJIM MOXET He OBITh 3JI0Ka4eCTBEHHbIM. MIITIOCTpaTHBHbIE
KJIeTOUHbIe pojrdepaTrBHbie 3a00I€BaHUS UM HAPYLIEHUs OXBATBIBAIOT Psifi COCTOSIHUM, MPU
KOTOPBIX [EeJIeHHE KIETOK aeperyupyercs. WMmrocTpaTHBHBIE KIETOYHOE MpoaudepaTUBHOE
HapylIeHue BKJO4YaeT B ce0si 0e3 orpaHuveHuss HOBOOOpa3OBaHUs, HOOpPOKaYeCTBEHHbBIE
OMyXOJIM, 3JOKAYECTBEHHbIE OMYyXOJH, TPEIPaKOBble COCTOSHUS, ONyXONnu in  Situ,
UHKATCYyJIMPOBAHHBIE OIyXOJIM, METACTaTUYEeCKHe OMyXOJH, KHUIKHE OIMyXOJH, COJHIHBIE
OMyXOJIM, MMMYHOJIOTUYECKHE OIyXOJIM, TeMAaTOJOrMYeCKHe OIyXOJIM, PaKOBbIe OIMyXOJIH,
KapLUHOMBI, JIEMKO3bI, JUM(OMBI, CAPKOMBI M OBICTPO HENALIMECcs KJIeTKH. Vcrmonb3yembiii B
HACTOSIILIEM JOKYMEHTE TEPMUH «OBICTPO AEISINAsCS KJIeTKa» 03HAYAET JIFOOYIO KIIETKY, KOTopast
JEJTUTCS CO CKOPOCTBIO, KOTOPAsi MPEBbIIIAET WM OOJIbIIE OXKUIAEMON HITH HaOJII01aeMoil cpenu
COCEIHUX WJIM PACHOJIOKEHHBIX PSAOM KJIETOK B OAHOM M TOM ke TkaHu. KierouHoe
nponudepaTuBHOe 3a00eBaHIE WM HAPYIICHUE BKJIIOYAET B ce0sl MPeapakoBYIO OMyXOJb WIH
npenpakoBoe cocrosinue. Kierounoe nmponudeparusHoe 3a00/ieBaHIE WK HAPYIIEHHE BKIIOYAET
B ce0sl 3I0KAYECTBEHHYIO OMyXOJIb.

CoriacHO OJHOMY BapHWaHTy OCYIIECTBIEHHs MposudepaTHBHOE 3a00NE€BaHUE HITH
HapylIeHue SBJsieTCss HepakoBbIM. COrJIacCHO OIHOMY BapHaHTy OCYINECTBJIEHHS HEPAKOBOE
3a0o0/ieBaHNEe WM HapylIeHHWE BKIIOYaeT B ceOst Oe3 OrpaHWyYeHHsi PEBMATOMIHBIA apTPHT,
BOCIIAJIEHUE, Ay TOUMMYHHOE 3a00JeBaHue; TUM(OIposrdepaTUuBHbIE COCTOSHUS, AKPOMETAJIHIO,
PEBMATOMIHBIN CIIOHIMIUT, OCTEOAPTPHUT, MOAArpy, APYrHe apTPUTHBIE COCTOSIHUS, CETICHC,
CENTUYECKUM MIOK, 53HAOTOKCUYECKUH IIOK, TIPaMOTPULIATENIbHBIM  CEINCUC, CUHAPOM
TOKCHYECKOTO IIIOKA, aCTMy, PECITHPATOPHBIA TUCTPECC-CHHIPOM Y B3POCIBIX, XPOHHUYECKOE
OOCTPYKTHBHOE 3a00JieBaHME JIETKHX, XPOHHYECKOE BOCMAJEHUE JIETKUX, BOCHAIUTEIbHOE
3aboneBaHre KuiledHwWka, Oose3Hb KpoHa, CBsi3aHHBIE C KOXeW rumeprnposudepaTruBHbIe
HAPYIIEHUS, TICOPUa3; OK3eMy, AaTONMUYECKUN IePMATHT, HAPYIIEHUS TUIEePIUTMEHTAIINH,
rfa3Hble TUMEepPnpoNudpepaTHBHbIE HAPyIIEHHUS, BO3PACTHYK) MAaKYJSIPHYIO JereHeparuo;
SI3BEHHBIN KOJUT, (HUOpO3 MOMKETya0YHON Kene3bl, Gudpo3 meueHu; oCcTpoe M XPOHUYECKOE
3a0o/ieBaHNE T[OYEK; CHUHAPOM  pa3ApaKEHHOTO KHINEYHHKA, JIMXOPAIKy, pPECTEHO3;
1epeOpanbHy0 MaJSIpUIO; WHCYJIBT U HIIEMHUYECKOE MOBPEKIAEHUE, TPAaBMYy HEPBOB, 0OJIE3HBb
AnbureiiMepa; Oone3Hb XaHTHUHITOHA, Oone3Hb IlapkMHCOHA;, OCTPYIO M XPOHHUYECKYIO OOJIb;

QUIEPIUYECKUN  PUHUT,  QJUIEPTMYECKUN  KOHBIOHKTUBUT, XPOHHUYECKYK)  CEPACYHYIO
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HEA0CTaTOYHOCTD;, OCTPBIM KOPOHAPHBIN CHHAPOM, KAXEKCHUIO, MAJIIPUIO; IPOKA3y; JEHIIMAHUO3,
Oonesnp Jlaiima; cuHzmpom PeliTepa, OCTpBIi CHHOBHT, MBIIEYHYIO IETE€HEpaINio, OypCuT,
TeHIUHHT, TE€HJOCUHOBHUT, CHHAPOM TIPBDKH, Pa3pblBOB WM BbINAJAEHUE MEKIIO3BOHKOBOIO
IIFICKA; OCTEOIETPO3; TPOMOO3; PECTEHO3; CHIINKO3; JIETOUHBINA CapKo3; 3a00JIeBaHNUs, CBI3aHHBIE
C pe3opOmumeil KOCTH, Takhe Kak OCTEONOpO3; PEAKIHI0 «TPAHCIUIAHTAT IPOTHB XO35SHUHAY,
($ubpO3HO->KUPOBYIO THIIEPILIA3HIO, CIMHOLIepeOeusipHyto arakcrto 1 Tumna, cuaapom CLOVES;
ApJIEKNHOBBIM HXTHO3;, CHHIPOM MaKpomakTWiuu, cuHapom Ilpores (curmpom Bunemanna),
cuaapom LEOPARD,; cuctemHbIl CKJIepO3;, PacCesiHHBIN CKJIEPO3; BOJMYAHKY, (pudpommanruio,
CIIM/ u npyrue BupycHble 3a00neBaHMs, Takue kak Bei3BaHHbIe Herpes Zoster, Herpes Simplex
I wmm II, BupycoM rpumma W LUTOMErajJoOBHUPYCOM, CaxapHbIi nualbeT, CHUHAPOM
TeMUTUIIEPIIIa3UM-MHOXKECTBEHHOIO JIMIIOMATO3a;, MeTraldHIe(aInio, peako BCTPEUAIOIIYIOCS
runornukeMuro, cunapoMm Kuunnen-Tpenone, ramapromy, cunHapom Koyaena wunm
TUNEPTPOPHUIO-TUIIEPTIIUKEMHIO.

CornacHO OZHOMY BapHaHTy OCYLIECTBIEHUs mponudepatuBHoe 3aboneBaHHEe WIN
HapyIIEHHEe MpPEACTaBJsAeT COOOH 3JI0KaYeCTBEHHYIO OmyXxosib. COrlIacHO OJHOMY BapHaHTY
OCYIIECTBJICHHUsI 3JI0KAQUeCTBEHHAsl OIyXOJb MPENCTABIsIET COOOW pak JIeTKOro, pak TOJICTOH
KUIIKH, PaK MOJIOYHOH JKEJIe3bl, PAK MPEACTATEIbHON JKENEe3bl, PaK NEYSHH, PaK MOAXKEIyJOUHON
JKEJIe3bl, PaK TOJIOBHOT'O MO3Ia, PAaK MOYKH, PaK SUYHUKA, paK XKEIYIKa, paK KOXKH, PaK KOCTH, paK
JKETYAOYHO-KHUIIEYHOT O TPAKTa, paK MOJIOYHOM JKeJe3bl, paKk MOIKETyIOYHOMN KeJe3bl, TIIHOMY,
IJIHOONACTOMY, TEUEHOYHOKJIETOYHYI0  KApUUHOMY, MNAMMUBIPHYIO KAPLUUHOMY  ITOYKH,
TUTOCKOKJIETOYHYIO KapPLIMHOMY TOJIOBBI U IIEH, JIEHKO3bI, JTUM(OMBI, MUEJIOMbI HJIU COJIHIHBIE
OMyXOJIH.

TepMHH «370Ka4eCTBEHHAs! OMyXOJIb» BKIKOYAET B ceOsi Oe3 orpaHMyYeHHs CIENyIOIne
3JI0KAYECTBEHHbIE OMYXOJU. MOJIOYHOM >KeJe3bl, SIUYHMKA, MIEHKU MATKU, MNpeacTaTeIbHON
JKEJIe3bl; STMYKa, MOUYENOJOBOTO TPAKTA, MUIIEBOAA; TOPTaHH, IIHOOIacTOMy; HelipodiacTomy,
JKENYAKA, KOXKH, KEPaTOAKAHTOMY, JIETKOTO, SMHUAEPMOUIHYIO KapLUHOMY, KPYHIHOKJIETOUYHYIO
KapLUHOMY, MEJIKOKJIETOYHYIO KapLIMHOMY, aI€HOKAPLIMHOMY JIEFKOTO; KOCTHU; TOJCTON KULIKHU,
TOJICTOM U MPSAMON KUUIKH, aJlEHOMY, MOJKENTYJOYHOHN JKeJe3bl, aACHOKAPLIMHOMY, IIUTOBUAHON
JKeJe3bl, (POINTHKYJSIPHYIO KapUuHOMY, HenudQepeHIHPOBaHHYI0 KapLHHOMY, MANMUIIPHYIO
KapLUHUHOMYa, CEMHUHOMY, MEJAHOMY, CAapKOMYy, KapLHHOMY MOYEBOIO My3bIps, KAPLUHOMY
NIEYEHH U JKETUEBBIBOMALINX MyTeH; KAPLMHOMY MOYKH;, MUEJIONIHbIC HAPYIIECHUS, TUM(OUTHbIE
HapyLIeHUs1, XOKKIHA, BOJIOCATHIX KJIETOK; POTOBOH MOJOCTH H IJIOTKH (TIEPOPATBHYIO), TYOBI,
SI3bIKA, PTa, INIOTKYU, TOHKOIO KUIIEYHWKA, TOJICTON W MPSIMOM KHUIIKH, TOJCTOrO KHIIEYHUKA,
MPsIMOM KMILIKH, TOJIOBHOTO MO3ra U LIEHTPAJIbHON HEPBHOM CUCTEMBI, X POHUYECKUI MUEJIONTHBIN

netiko3 (CML) wu neiixo3. TepMUH «3JI0Ka4eCTBEHHAsl OMyXOJb» BKJIIOYaeT B cedst Oe3
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OTPAaHUYEHUS]  CIEAYIOIUE  3JIOKQYeCTBEHHbIE  ONyXOJU. MHENoMy, JuMpomy  wiu
3JI0KAQUYECTBEHHYIO OIyXOJib, BBIOPAHHYIO M3 paka >JKeNydKa, IMOYKH WM CJIEIYIOLINX
3JI0KAQUYECTBEHHBIX ONYXOJIEH: TOJIOBbI M IIeH, OpodapUHIreabHONH, HEMEIKOKIETOYHOTO pakKa
aerkoro (NSCLC), »HAOMETpPHAIBLHOW, TeMmaTOKAPUHHOMBI, HEXOKKHHCKOW JTHM(OMBI U
JIETOYHOM.

TepMuH «370Ka4eCTBEHHAsI OINMYXOJb» TAK)Ke OTHOCHUTCS K JHOOOH 3JI0KaueCTBEHHOMN
OIyXOJI, BbI3bIBa€MON Iposneparueil 310KaueCTBEHHbIX HEOIUITACTUYECKUX KIIETOK, TAKOH Kak
OINyXOJIM, HEOIUIa3Mbl, KApPILMHOMBI, CapKOMBI, JIEWKO3bl, JumMpombl u T. 1. Hampumep,
3JI0KAQUECTBEHHbIE OIYXOJIM BKIIOYAIOT B ceOst 0e3 OrpaHudeHus: Me30TeIHOMY, JIEHKO3bl U
mumM¢pombl, Takue Kak koskHble T-knerounsie mumpomsl (CTCL), HekokHble nepudepndeckue T-
KJIETOUHbIe JUM(OMBI, JTUM(OMBI, CB3aHHBIE C YENOBEUECKUM JUM(POTPONHBIM BHpycoM T-
kaerok (HTLV), takue kak T-knerounsle neiikos/mum¢poma B3pocnbix (ATLL), B-knerounas
auMdpoma, OCTpble HETMM(pOLUTAPHbIC JEHKO3bl, XPOHUUYECKHH JUM(pOLUTAPHBIA JIEHKO3,
XPOHUYECKUI MUENIOUAHBIN JIEHKO3, OCTPbIH MHEJIOUIHBIN JISHKO03, TUM(POMBI 1 MHOXKECTBEHHAS
MHEJIOMa, HEXOIDKKUHCKast JuMmpoma, ocTpblii auMbarndeckuii neifiko3 (ALL), xpoHudeckuii
mumparudeckuii netiko3 (CLL), numdpoma XomkkuHa, tumbpoma bepkurra, ocrpast T-kinerounas
Jefiko3Hass JuM(pOMa B3POCHBIX, OCTPbIA MueNoumHbI Jeliko3 (AML), XxpoHHYecKuit
MuenouaHbIH Jeriko3 (MLL) wiu renaroneuonisipaas KapuuHoMa. J{pyrue npuMepsl BKITIOYAIOT
B ce0s MHEIOANCIUIACTUYECKHI CHUHAPOM, COJIUJIHBbIE OMyXOJH JeTel, Takhe KakK OIMyXOJu
TOJIOBHOTO MO3ra, HelpobiacToma, peTHHOOJacTOMa, OMyXOjb BUibMca, KOCTHBIE ONMyXOJU U
CapKOMBI MSITKHX TKaHel, OOBIYHBIE COJUIAHBIE OMYXOJIH B3POCIBIX, TAKUE KaK 3JI0KAYECTBEHHBIE
OIMyXOJIU TOJIOBBI M LIeH (HampuMep, POTOBOW MOJOCTH, TOPTAHH, HOCOTJIOTKHM U THIIEBOAA),
3JIOKAQUYECTBEHHBIE OIyXOJH MOYENOJIOBOr0 TpakTa (HAmpUMep, NPENCTaTebHONW JKEeNe3bl,
MOYEBOTI'O My3bIPs, TOYEK, MATKH, SIMUHUKOB, SIMYKA), PAK JIETKOTO (HAapUMeEpP, MEJTKOKJIETOYHBIN
U HEMEJIKOKJIETOYHBIN), paK MOJIOYHOH JKeNe3bl, paK MOKENyIOYHOH JKeJie3bl, MeJlaHOMa U
ApyTHe 3JI0KaY€CTBEHHbIE OIMYXOJIU KOXH, PaK >KeIyAKa, OMyXOJH MOJOBHOIO MO3ra, OMyXOJiy,
CBsi3aHHBIE ¢ cHHApOMOM [opiimHa (Hampumep, MeayJIo0IacToMa, MEHHHTHOMA | T. 11.), U paKk
neyeHH. JlOMOMHUTEbHbIE WJUTIOCTPATUBHBIE (OPMBI 3JIOKAYECTBEHHOW OIyXOJIH, KOTOPBIE
MOYKHO JIEUHUTh COCAMHEHUSIMH B COOTBETCTBUH C HACTOSIIIUM H300pPETEHHEM, BKIIIOYAIOT B ce0sl
0e3 orpaHWuYEHUs] PaK CKEJNETHOH WM TJAJKOH MYCKYJNATyphl, PaKk JKEIyAKa, paKk TOHKOTO
KULIEYHUKA, KapLUUHOMY MPsSMOIN KMIIKM, paK CIFOHHBIX JXeje3, SHIOMETPHANIbHBIN pakK, pak
HaJMOYEYHUKOB, PaK 33[JHEr0 MPOXO/a, PEKTAIbHBIN paK, pak OKOJOIUTOBUAHON XKele3bl U pak
runogusa.

3/10KaueCTBEHHAs OMYXOJIb TAK)KE MOKET BKIIFOYATh B Ce0s1 KAPLIMHOMY TOJICTOH KHIIKH,

CEMENHYI0 aJICHOMATO3HYIO TIOJIMIO3HYI0 KAapLUMHOMY W HACJIEACTBEHHBIM HEMOJUIIO3HbBIN
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KOJIOPEKTAJIbHBIN paK WM MeaHoMy. Kpome Toro, 3710kaueCcTBEHHBIE OIyXOJIN BKJIFOYAIOT B Ce0s1
0e3 OrpaHWYeHUs KapUUHOMY TIyObl, KapIHHOMY TOPTaHH, KapLHHOMY TrHUnodapuHKca,
KapLMHOMY $I3bIKa, KAPLIMHOMY CJIIOHHBIX JKelle3, KapLIMHOMY JKeNyAKa, aJleHOKapLUHOMY, pak
IUTOBUIAHON >Kene3bl (MEAYJULIPHYIO M NaNMWUIIPHYI) KapLUUHOMY IIMTOBHAHOHN »Kele3bl),
KapLMHOMY [TOYKH, KAPLIUHOMY ITapEHX UMbl IOYEK, LIEPBUKAIBHYIO KapLIUHOMY, KapLINHOMY Tejia
MaTK{, KapLUUHOMY O3HAOMETPUs, KApLUUHOMY XOPHOHA, KapLMHOMY sIMYKa, KapLUHOMY
MOYEBBIBOISIINX MyTeH, MEIaHOMy, OINYXOJH TOJIOBHOIO MO3ra, TaKue Kak MIIHOOJIacToMa,
acTPOLIMTOMA, MEHHMHTHMOMA, MeAyJuio0iacToMa, W mnepudepuyueckue HEHPOIKTOAEpMAalIbHbIE
ONyXOJIM, KAapLUHOMY JKEIYHOIO Iy3bIps, OpPOHXHAIBHYIO KapLUUHOMY, MHOXKECTBEHHYIO
MHeNoMy, 0a3anuomy, TepaToMy, PETHHOONIACTOMY, XOPHOHJAJBHYIO MENaHOMY, CEMHHOMY,
pabmoMHOCapKOMy, KPaHHO(DAPUHTHOMY, OCTE€OCAPKOMY, XOHAPOCAPKOMY, MHOCApKOMY,
aunocapkomy, pudbpocapkomy, capkomy KOuHra u rmiasmMonuromy.

3510Ka4eCTBEHHAs! OIMyX0JIb TAKXKE MOKET BKJIOUATh B Ce0s1 paK TOJICTOH M MPSIMOM KUIIKH,
IIUTOBUIHON JKeNe3bl, MOJIOYHOM >KeNe3bl M JIETKOro, a TakKe MHeJIonposrdepaTuBHbIe
HAPYIIEHMs, TAKUE KaK UCTUHHAS IMOJHLIUTEMUS, TPOMOOLMTEMHUS, MUEIONIHAST MeTaIIa3us ¢
MHenoGUOPO30M, XPOHHUYECKUH MHENOMIHBIA JIEHKO3, XPOHHYECKUH MHEIOMOHOLUTAPHBIN
JEeHKO03, THIEePIO3UMHOQMIBHBIA CHHAPOM, HOBEHWJIBHBII MHEJIOMOHOLMUTAPHBIN JIEHKO3 |
cucteMHoe 3a0oyieBaHUe TY4HBIX KJIeTOK. COrjiacHO OJHOMY BapHaHTY OCYINECTBIICHHS
COEMHEHHs] B COOTBETCTBHM C HACTOsINENW 3asBKOM NPUMEHHUMbI U1 JICYEHHUS
reMaTONMOATHUECKUX HAPYLICHHWH, B YACTHOCTH, OCTPOTrO MHEJOMAHOro Jjeikoza (AML),
XPOHUYECKOTO MUEJIONIHOTO Jieliko3a (CML), ocTporo npoMueIonuTapHOro JIeHKo3a U OCTPOro
mam@ormTapHoro neiikoza (ALL).

UnnmrocTpaTUBHBIE 3JI0KAYECTBEHHBIE OMYXOJH TaKK€ MOTYT BKJIOYaTh B ceds Oe3
OTpaHUYEHUs] aJPEHOKOPTHUKAIbHYIO KapuuHOMY, cBs3aHHble co CIIMJlom 31m0KauecTBEHHBIE
omyxonu, cesizanHyro co CITM/lom numdomy, aHaIbHBIN paK, aHOPEKTAJBHBIN PaK, pak 3aTHETO
NpPOXO0a, pPaK amnmeHJNKCa, acTPOLUTOMY MO3XEYka IeTCKOro BO3pacra, LepeOpabHYo
aCTPOLIUTOMY AETCKOTO BO3pacTa, 0a3aJbHOKJIETOYHYI) KapLHMHOMY, PaK KOKU (OTIMYHBIA OT
MEJIaHOMBI), OWJIMApHBIA paK, paK >KETYHBIX TPOTOKOB BHEMEUEHOYHOH NPUPOABL paK
BHYTPUIIEUEHOUHBIX JKETYHBIX IPOTOKOB, paK MOUYEBOI'O My3bIpsi, yPOTEIHAIbHBIN PaKk MOUYEBOTO
Ny3bIPs, PaK KOCTH M CYCTaBa, OCTEOCAPKOMY U 3JIOKaYeCTBEHHYIO (PUOPO3HYIO THCTHOLIUTOMY,
pax roJIOBHOTO MO3T'a, OIyX0JIb TOJIOBHOT'O MO3Ta, IIMOMY CTBOJIOBOM 4aCTH MO3Ta, aCTPOLIUTOMY
MO3KeuKa,  LepeOpaibHyI0  aCTPOLUTOMY/3JIOKQUYECTBEHHYIO  TJIHOMY,  3MEHAHNMOMY,
MenyJuIo0JacTOMy, HAJMO3KEYKOBbIE OINyXOJHW NEePBUYHON HEHPOSKTOAEPMBI, TIIHOMY
3pUTENPHOTO  TYyTH W TUIOTAJaMyca, pPaK  MOJIOYHOM  JKeJe3bl, OpOHXHAJIbHbIC

aleHOMBI/KapLIUHONABI, KAPLUHOUIHBIC OIyXOJH, TaCTPOMHTECTUHAIBHYIO, paKk HEPBHOH
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CHCTEMBI, TIUM(POMY HEPBHON CHCTEMBI, paK LEHTPAJIbHONW HEPBHOW CUCTEMBI, PaK LIEHKH MATKH,
3JI0KAQUYECTBEHHbIE OMNYXOJH JETCKOrO BO3PACTa, XPOHUYECKHH JHUMQOLHUTAPHBIN JIEHKO3,
XPOHUYECKUI MHEJIOWIHBIN JIEHK03, XPOHUUECKHUE MUENONpoIn(epaTHBHbIE HAPYIICHUS, PaK
TOJICTOW KHWIIKH, KOJOTEPAIbHBIH pak, T-KkieTouHyro JuMdomMy KOXH, JTHUM(OUIHOE
HOBOOOpa3zoBaHue, IpUOOBUIHYIO TpaHyieMy, cuHapoM Ce3apu, pak SHIOMETPHs, paK MMUIIEBO/A,
S5KCTPAKPAHUAIBHYK) T€PMHHOIEHHYIO OIYyXOJb, BHETOHAJHYK) TOHOLUTOMY, paK >KEJIYHBIX
NPOTOKOB BHENEYEHOYHOHN MPHUPOJBI, PaK IJia3a, BHYTPUITIA3HYIO MEIAHOMY, PETHHOOIACTOMY,
paK KETYHOro My3bIps, pak Keaydaka (pak >KeIy[AOYHO-KHIIEYHOTO TPAaKTa), >KEeNyJOUYHO-
KUIIEYHYI0 KapLUHOUIHYIO OMyXOJb, JKEJIyAOYHO-KUIIEYHYIO cTpoMasbHyto omyxonb (GIST),
SMOPHOHANIBHO-KJIETOYHYIO ~ ONyXOJb, 3MOPHOHAIBHO-KJIETOYHYIO  OINYXOJb  SIMYHHUKOB,
reCTallMOHHYIO TPO(POONACTHUECKYIO OMYXOJIb, PAaK TOJIOBBI M IIEH, NEYEHOYHOKJIETOUHBIH pak
(neyenn), nmumpomy XomKKUHA, TMNO(APUHTHAIBHBIA pakK, BHYTPUIJIA3HYIO MEJAHOMY, pak
rjasa, ONyXOJNU M3 OCTPOBKOBBIX KJIETOK (PHIOKPHMHHON YacTU MOKEIYyILOYHOM >Kele3bl),
capkoMy Kamomm, pak moyky, MOYEUHBIH pak, pak rOpTaHH, OCTPBIA JTUMPOOTACTHBIA JEHKO3,
OCTpBI MHUENOJIEHKO3, XPOHUUECKUH JUM(OLMTAPHBIN JEHKO3, XPOHUYECKUH MHUENOUIHBIA
JIEWKO3, BOJIOCATOKJIETOUHBIN JIEHKO3, paK ryObl M TOJIOCTH PTa, PaK MEYEHH, PaK JIETKOTO,
HEMEJIKOKJIETOUHBII pak JIETKOro, MEJKOKJIETOYHBIN pak Jerkoro, ceszaHHyro co CITH/Ilom
auMGpOMY, HEXOIKKHHCKYIO JTUM(OMyY, TepBHYHYIO JTHM(POMY LEHTPAJIbHONH HEPBHOH CHUCTEMBI,
MakporjaoOyiuHemMur0  BambneHcTpema, Meayiuio0nacToOMy, MeNaHOMY, BHYTPHUIJIA3HYIO
MenaHoMy (T1asa), KapUuHOMY U3 KJIETOK MepKens, 3J0KaYeCTBEHHYI) MeE30TEeIHOMY,
ME30TEITMOMY, METACTa3UPYIOIINH IIOCKOKJIETOUHBIN PaK LIEH, PaK POTOBOH MOJOCTH, PaK SI3bIKA,
CHHIPOM  MHOXECTBEHHOW  OSHIOKPHHHOW  HEOIUIa3uH, TpHOOBHIHYK  TIpaHyJiEMY,
MHUEJIOUCTIIACTUYECKHE CHUHJPOMBI, MHEJIOANCILIACTUYECKHE/ MUETONPOTU( epaTHBHBIE
3a0oNeBaHus, XPOHUYECKUNW  MHEJIOHIHBIA  JIEMKO3, OCTPbI  MHUENOWAHBIA  JIEHKO3,
MHOXECTBEHHYI0 ~ MHEJIOMY, XPOHHYECKHE MHEJOoNpoiu(epaTuBHbIE HApPYLIEHHs, pak
HOCOTJIOTKH, HEHpPOOIacToMy, pak 00JIacTH pPTa, paK MOJIOCTH PTa, PAK POTOTJIOTKH, PaK SUYHUKA,
pax SIUTeNNs SUYHUKA, TOTPAHUYHYIO OMyXOJb SIMYHUKA, PAK MOKEIYyTOYHOM XKeJe3bl, PaK U3
OCTPOBKOBBIX KJIETOK MOAKEIYJOYHONU JKejle3bl, pak MNPUAATOYHBIX Ma3yX HOCA U HOCOBOHN
NOJIOCTH, PaK MApalIUTOBUAHON JKeJe3bl, paK I[OJOBOrO 4ieHa, (papuHreaNbHbId pak,
deoxpomannuTomy, nuHeobacTomy 151 CyNpPaTEeHTOPHAJIbHBIE MIPUMUTHUBHBIE
HEHPOIKTOIEPMANIbHBIE OMyXOJIY, OMyXOJIb runodusa, MJIa3MOKJIETOYHYIO
OIyXOJIb/MHOKECTBEHHYIO MHUEJIOMY, JIETOYHYIO OJIacTOMy, pak NMPenCcTaTeNbHOW JKeNe3bl, paKk
OpsIMOM  KUUIKH, MEPEXONHOKJIETOYHBIM pPAaK MOYEYHOM JIOXaHKM U MOYETOYHHKA,
pernHOONMacTOMY, pPabIOMHOCAPKOMY, pak CIFOHHOH JKeNe3bl, CeMEWCTBO Omyxosell Tuma

capkoMmbl fOuHra, capkomy Kanomm, capkoMy MSTKUX TKaHel, pak MaTKH, CApKOMY MaTKH, paKk
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KOKH (OTJIMYHBIN OT MEJIAHOMBI), PaK KOKHU (MEJTaHOMY ), KapLIUHOMY KOXH M3 KJIETOK Mepkets,
paxK TOHKOTO KUIIEYHUKA, CAPKOMY MATKUX TKaHEH, INIOCKOKJIETOUHYIO KAPLIUHOMY, PAK JKeNyaKa
(pax JKENYAOYHO-KUILIEYHOIO TpaKTa), CyNpaTeHTOpPHAJIbHbIE MPUMUTHUBHbIE
HEHPOIKTONEPMANIbHBIE OMYXOJIH, PaK sIMYKA, paKk ropjia, TAMOMY, THMOMY M PaK BHJIOYKOBOH
JKEJIe3bl, paK LIUTOBUAHOM JKeJIe3bl, IEPEXOAHOKIETOYHBIN PAaK TOYEYHON JJOXaHKH, MOYETOYHHKA
U JPYTUX OPraHOB MOYEBOM CHCTEMBI, TE€CTAIIOHHYIO TPO(OOIACTUYECKYIO OIMyXOJb, PaK
YPETPBL, pak SHAOMETPHUsl MATKH, CAPKOMy MAaTKHM, paK Tela MAaTK{, paK Biarajiuua, pak
HapY>KHBIX MOJIOBBIX XKEHCKUX OPraHOB U ONyXO0Jib BuibMma.

Tepmun «kyeTouHoe nponudepariBHOE HapyLIEHHE KPOBETBOPHON CUCTEMbD» O3HAYAET
KJIeTouHOe mponudepatuBHOEe 3a0ojieBaHME WM HAapyLIeHHe, 3aTPardBarollee KIETKU
KpOBETBOpHON cuctemsl. Kierounoe nponudepaTHBHOE Hapyll€HHE KPOBETBOPHOW CHCTEMBI
MOKET BKJIFOUaTh B ce0st TMM(pOMY, JIEHKO3, MUEJIOUIHbIE HOBOOOPa30BaHHsl, HOBOOOPA30BaHUSI
TYYHBIX KJIETOK, MHEJOJUCIUIA3HI0, JOOPOKAUYECTBEHHYI0 MOHOKJIOHAJIBHYI) T'aMMOIIATHIO,
AUM(pOMATOUIHBI TpaHyieMaros3, JUM()OMATOMIHbIA Mamyyie3, HCTHHHYK MOJHLUTEMHIO,
XPOHUYECKHI  MMEIOLUTAPHBIA  JIEWKO3, AarHOT€HHYH) MHEJIOMJHYK  METAaIUIa3ui0 U
3CCEHIMANIbHYI TpombormTemuto. KierouHnoe mponudepaTuBHOE HapylleHHE KPOBETBOPHOM
CUCTEMbl MOXET BKJIIOYaTb B Ce0sl THIEPIUIA3HI0, JUCIUIA3MI0 W METAIUTa3MI0  KJIETOK
KpOBeTBOpHOHN cuctemMbl. COeANMHEHNsI U KOMIIO3ULIUU B COOTBETCTBUU C HACTOsILIEH 3asBKOMN
MOTYT OBITh UCIOJB30BAHBI JIJIs JICYSHUST 3JIOKAUECTBEHHOH OMyXOJH, BHIOPAHHOW M3 TPYIIIIBL
COCTOSIIIE W3 TIeMaTOJOTMYECKON 3JIOKAYECTBEHHOM ONyXOJM WM TIeMaTOJOTHYEeCKOro
KJIETOYHOTO MPOJU(EPATHBHOIO HApyIIEHUs. | emaTronorudyeckas 3J0Ka4eCTBEHHAs OIMyXOJb
MOKET BKJIIOYaThb B Ce0si MHOXKECTBEHHYIO MHeJIoMy, JuMpomy (B ToM uucie auMpomy
XOIKKMHA, HEXOKKUHCKYK JuMdomy, nauMEPOMBI AETCKOro Bo3pacta U JHUM(OMBI
JTMM(OLMTAPHOTO U KOXKHOT'O MPOUCX OJKICHUS ), JTIEWKO3 (B TOM YHCIIE JIEMKO3 IETCKOTO BO3PAcCTa,
BOJIOCATOKJIETOUHBIN JIEHKO3, OCTPBIA JTUMQOLHUTAPHBIA JIEHKO3, OCTPBIH MHEJOLUTAPHBINA
JEeWKO3, XPOHUYECKUH JIUMQPOLUTAPHBIA JIEHKO3, XPOHHYECKHUH MHEJIOLUTAPHBIA JIEHKO3,
XPOHUYECKUI MUEIONIHBIHN JIEHKO3 U JIEHKO3 TYYHBIX KJIETOK), MUEJIOHHbIE HOBOOOPAa30BaHUS U
HOBOOOPA30BaHMsI TYYHBIX KJIETOK.

TepmuH «xierouHoe mponudepaTHBHOE HapyIIEHUE JIETKOro» O3HA4YaeT KIIETOYHOE
nponudepaTuBHOE 3a00/IeBaHNE WM HAPYLICHHE, BOBJIEKAIOLIEE KJIETKH Jierkoro. KierouHsie
nponudepaTUBHbIE HAPYLIEHHS JIETKOTO MOTYT BKIIOYaTh B ce0s BCe (DOPMBI KIETOUYHBIX
nponugepaTUBHBIX HAPYLICHUH, TOPAYKAOIINX KJIETKU Jierkoro. Kierounslie nponngepaTuBHbIE
HapYLIEHHUs JIETKOTrO MOTYT BKJIFOUATh B ce0sl PaK JIETKOTO, PEAPAK MK MPEIPAKOBOE COCTOSTHNE
JIETKOr0, JOOPOKAYECTBEHHBIE OIYXOJIH M TOPAXKEHHUS JIETKOTO U 3JI0KAYECTBEHHBIEC OIyXOJN

WJIK TIOPAXEHUA JICTKOTO, a4 TAKXKE METACTATUYCCKUEC MMOPAXKCHHUSA B TKAHHU U OpraHax OpraHu3ma,
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OTIMYHBIX OT Jierkoro. CoeIMHEHNUs 1 KOMITO3UIIMH B COOTBETCTBUH C HACTOSIIIEH 3asiBKOH MOTYT
OBITH NCTIOJIB30BAHBI JJISI JIEYEHHUS PaKa JISTKOTO WIIN KJIETOUHBIX MPOJH(epaTUBHBIX HAPYLIEHUH
Jerkoro. Pak erkoro Moker BKJIIOUaTh B ceOs1 Bce (YOPMBI 37I0KAUECTBEHHOH OITyXOJIH JIETKOTO.
Pak nerkoro Moer BKJIFOUYAaTh B ce€0s1 37I0Ka4eCTBEHHbIE HOBOOOPA30BAHMS JIETKOTO, KAPLIUHOMY
in Situ, TANMYHBIE KAPLIMHOMIHBIC OMYXOJIH U aTUITHYHbIE KAPLIUMHOUIHBIE OMyXO0JH. Pak Jierkoro
MOXET BKJIIOYaTh B ceOsi MenKokyeTodHbIH pak jerkoro («SCLC»), HeMeNKOKIeTOUHbIH pak
aerkoro («NSCLC»), NJIOCKOKJIETOYHYIO KapLUHOMY, aJ€HOKAPLHMHOMY, MEJIKOKJIETOYHYIO
KapUUHOMY, KPYIHOKJIETOYHYIO  KApUUHOMY, IUIOCKOKJIETOYHYIO  aJA€HOKapLUUHOMY U
me3orenuoMmy. Pak jerkoro Mosker BKIOYaTh B ce0s  «pyOLIOBYIO  KapLIMHOMYY,
OpPOHXOANbBEONISIPHYIO KAPLMHOMY, THUTAHTOKJIETOYHYIO KapLHHOMY, BEPETEHOKIETOUHYIO
KapUUHOMY U KPYIHOKJIETOYHYIO HEWPOIHAOKPHHHYIO KapLMHOMY. Pak Jerkoro Moxer
BKJIFOYAaTh B ceOsl JIerouHble HOBOOOPA30BAaHUS, XapaKTEPU3YIOIIMECS T'HUCTOJIOTMYECKON U
YIBTPACTPYKTYPHOH reTepOreHHOCTBIO (HapuMep, CMEIIaHHbIMU THITAMH KJIETOK).

Knerounsle mponudepaTuBHbIe HAPYLIEHHS JIETKOrO TaKXKe MOTYT BKJIIOUYaTh B ceOs
TUNEePIUIa3HIo, METAIUIa3HI0 U AMCIUIA3UIO0 Jierkoro. Knerounsle mponudepaTuBHble HAPYIICHHS
JIETKOTO MOTYT BKJIFOUaThb B ce0sl BBI3BAHHYIO acOECTOM THMIIEpPIUIA3HI0, IUIOCKOKJIETOYHYIO
METaIIa3uio U T0OPOKAYECTBEHHYIO PEaKTUBHYI ME30TeNHaJbHYI MeTraruiaszuro. KierouHsle
npoaudepaTUBHbIE HAPYIIEHUS JETKOrO MOTYT BKJIIOYATh B ceOs 3aMeleHIe MINHIPUIECKOrO
SMUTENNs] MHOTOCJOHHBIM IJIOCKUM SMUTEMEM U JUCIUTA3HMI0  CJIU3MCTOW  OOOJIOYKH.
HNHauBUIYyMBI, TOBEPTaBIINECS] BIBIXaHUIO OMACHBIX CPENCTB M3 OKPYIKAIOMIECH CPEbl, TAKUX
KaK CHUTapeTHBI AbIM U acOecT, MOTyT ObITh MOIBEPIKEHBI MOBBILICHHOMY PUCKY Pa3BUTHSI
KJIETOUHBIX MpPONU(EpaTUBHBIX HapyIIeHui yerkoro. [IpenmecTyronie 3a00eBaHMs JIETKHX,
KOTOpbIE MOTYT IpeApacnojaraTb HHAUBUAYYMOB K Pa3BUTHIO KJIETOYHBIX MPOJH(epaTHBHBIX
HApYLIEHUH JIErKOro, MOTYT BKJIFOYAaTh B C€0sl XPOHUYECKOE WHTEPCTHLHAIbHOE 3a00JeBaHNE
JIETKOTO, HEKPOTH3MpYIOllee JIero4Hoe 3aboieBaHHe, CKIEPOAEPMHIO, PEBMATOHIHOE
3aboneBaHNe, CAPKOUI03, MHTEPCTULIMAIbHBIA THEBMOHHT, TyOEpKYJie3, TOBTOPHbIE THEBMOHUH,
UTUONATUYECKUN JIErOYHbIH (pUOPO3, MHOXKECTBEHHBIE TpaHyJeMbl, acOecTos3, (HuOpPO3HBIH
abBEOJTUT U 00JIe3Hb XOKKUHA.

Tepmun «kyeToyHoe mponudepaTHBHOE HApPYLIEHHE TOJCTOM KHULIKKY» O3HA4YaeT
KJIETOYHOE Mpon(epaTuBHOE HapyIIEHHe, 3aTParuBaroIee KIETKH TOJICTON kumku. KierouHoe
nponugepaTUBHOE HAPYLIEHHE TOJCTOW KHIIKH BKJIIOYaeT B ceOs pak TOJCTOH KHINKH.
CoenuHeHHs: 1 KOMITIO3ULIMH B COOTBETCTBHU C HACTOSIIEH 3asBKOH MOTYT OBITh HCITOJIb30BaHbI
IUISL JIEYEHUs] PaKa TOJICTOH KWIIKH WM KJIETOYHBIX NMPONU(EPaTUBHBIX HAPYIIEHUIH TOJCTON
KUIIKHU. Pak TOJCTOW KUIIKKM MOKET BKIIOUATh B ceOst Bce (POPMBI 37I0KaYECTBEHHON OMyXOJIN

TOJICTOM KHUIIKH. PaK TOJCTOM KMIIIKUA MOKET BKJIFOUATh B CeOst CrIopagn4€CKUeC U HACJICACTBCHHBIC
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3JI0KAQUYECTBEHHBIE OITyXOJM TOJICTOH KHIOKU. Pak TOJCTOW KWIIKH MOJKET BKJIOYATh B cebs
3JI0KAQUYECTBEHHbIE HOBOOOPA30BaHMS TOJICTOM KHUIUKH, KApLUUHOMY 71  Sifi, TUMAYHbIC
KapLUHOUAHbIE OMYXOJU M aTUIHYHbIE KapLUHOWUIHBbIE ONMyXoau. Pak TONCTON KHUILIKH MOKET
BKJIFOYAaTh B ce0s aJeHOKAPLUHOMY, IUIOCKOKJIETOUHYI0 KapIMHOMY H IUIOCKOKJIETOYHYIO
aleHOKApIMHOMY. Pak TONCTONW KHIIKH MOXET OBbITb CBSI3aH C HACJIEACTBEHHBIM CHHIPOMOM,
BBIOPAHHBIM W3 TPYIIIbL, COCTOSALIEH M3 HACIEICTBEHHOIO HEIMOJHUIIO3HOTO paka TOJICTOW U
NpsAMON KUIIKH, CEMEMHOro aJeHOMAaTO3HOro IOJIMI03a, CHUHApoMa lapiaHepa, cuHapoma
IMefitua-Erepca, cunapoma Typko U FOBEHIJIBHOTO MOJIAITO3a. Pak TOJCTON KUIIKH MOXKET OBITh
BBI3BAH HACJIEICTBEHHBIM CUHIPOMOM, BBIOPAHHBIM U3 IPYIIIbI, COCTOSLIEH U3 HACIEICTBEHHOTO
HETOJUIIO3HOIO paka TOJICTOM M NPsAMON KHUIIKHM, CEMEIHOro aJeHOMAaTO3HOIO IOJIMIO03a,
cunnpoma I'apnnepa, cunapoma Ileditua-Erepca, cunnpoma Typko 1 FOBEHWJIBHOTO MOJIUIIO3A.

Knerounsle nmponudepaTuBHble HApYIIEHUs] TOJCTON KMIIKH TaKXKe MOTYT BKJIOYATh B
ceOs1 pak TOJNCTON KUIIKH, NMPEAPAKOBbIE COCTOSTHHSI TOJICTONW KUIIKH, aeHOMATO3HBIE MOJUIIbI
TOJICTOM KHWIIKA M METaXpPOHHbIE MOpakeHHsl TOJNCTON kumku. Kierounoe mponudepaTtuBHOe
HapyIlIEeHHEe TOJICTOM KUIIKHU MOXKET BKJIIOYATh B cedst aneHomy. Kierounsle nponudepaTuBHbe
HAPYIIEHHUsI TOJICTOM KHIIKH MOTYT OBITh OXapaKTepHU30BaHbI TMIIEPIUIA3MeH, MeTarulasueil u
aucruiasuer Toncroi kumku. IpeamecTByromue 3a00neBaHns TOJICTONW KUIIKH, KOTOPbIE MOTYT
npenpacnoiaraTb MHIUBHAYYMOB K Pa3BUTHIO KJIETOYHBIX NPOH(epaTUBHBIX HapyIIEHUH
TOJICTOW KHIIKH, MOTYT BKJIFOYaTh B CeOsl MPEIIIECTBYIOLUIMI paK TOJCTOH KHUIIKH. Tekyiuee
3a0onieBaHNe, KOTOPOE MOKET MpeapacrnojiaraTb HHIUBHIYYMOB K PAa3BUTHIO KJIETOYHBIX
nponudepaTUBHBIX HAPYIIEHWN TOJICTOW KHINKH, MOKET BKJIIOUaTh B cebOst Oonesnb KpoHa u
si3BeHHBbIN KONMUT. KietouHoe mnponudepaTuBHOE HApyIIEHHE TOJICTOW KHIOKA MOXKET OBITh
CBSI3aHO C MyTalMeH B reHe, BBIOPAHHOM M3 TPYIIbI, coctosueir usz pS3, ras, FAP u DCC.
WHauBuayyM MOKET XapaKTepU30BaThCSl IMOBBILIEHHBIM PHCKOM Pa3BUTHs  KJIETOYHOIO
nposugepaTUBHOTO HAPYLIEHUSI TOJCTON KUIIKU W3-3a HAJTMYUS MyTAlllH B T€HE, BBIOPAHHOM M3
rpynmel, cocrosime u3 pS3, ras, FAP w DCC.

TepmuH «xyIeTOYHOE TPONU(EPATHBHOE HAPYLICHHE TTOKETYTOUHON KeJle3bD» O3HAYaeT
KJIETOUHOE Mpon(pepaTUBHOE HApPYLIEHHE, 3aTPAruBaOLIEe KIETKH ITOKETYJOUYHONU JKeJe3bl.
CoenuHeHHsT 1 KOMITIO3ULIMH B COOTBETCTBHU C HACTOSILIEH 3asBKOH MOTYT OBITh HCITOJIb30BaHbI
IUISl JICYEHHsI paKa ITOJKENYTOYHOM JKeJle3bl MM KJIETOYHBIX MPOJH(EPATUBHBIX HAPYLICHUH
NOKEITY IOUHOM kenie3bl. Kiierounsle nponudepaTHBHbIE HAPYLISHHUS TTOIKENYIOUHON JKeJIe3bl
MOTYT BKJIFOYATh B ceOst BCe (POPMBI KJIETOYHBIX MPONU(PEPATUBHBIX HAPYLICHUH, MOPAKAIOLITHX
KJIETKH TOJKENYAOYHOH skene3bl. Knerounsle nponudeparuBHble HAPYIIEHHs! MOIKENTyJOYHON
JKeJIe3bl MOTYT BKJIFOYaTh B Ce€0sl paK TMODKENyIOYHOM JKeNe3bl, MPenpaKk WIH MPeapaKoBOe

COCTOsIHHUE HOHX(GHYHOHHOﬁ JKEJIC3bl, TUNECPIIA3UIO HOH)I(CHYHOHHOﬁ JKEJIE3bl U AUCIUIA3HIO
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NOKEITYIOUHON JKee3bl, JOOPOKaYeCTBEHHBbIE OMYXOJIU WM TOPAXKEHUs MOIKENyJOYHON
JKeJIe3bl M 3JI0KAYeCTBEHHbIE OOPa30BAHUS MM MOPAKEHHs MODKETYIOYHOMN JKEJe3bl, a TaKkkKe
METAaCTaTUYEeCKHe MOPAKEHUSI B TKAHW W OPraHax OPraHu3Ma, OTJIMYHBIX OT IMOJKENyJOYHOH
xKeJe3bl. Pak momkeny1o4HOIl skene3bl BKIIFOYaeT B ce0st Bce (POPMBI 3JI0KaUeCTBEHHOH OIMyXOJIH
MOKEITYIOUHOM JKene3bl. Pak MmomkenyaoYHOHN JKeIe3bl MOTYT BKJIOYATh B CeOsl MPOTOKOBYIO
aJeHOKAPLIHOMY, IUIOCKOKJIETOUHYIO aJeHOKApLHHOMY, IUIEOMOP(GHYI TI'HTaHTOKJIETOYHYIO
KapLUUHOMY, CIH3€00pa3yolyl0 aJeHOKAPLUHOMY, KapLUHOMY IOAOOHBIX OCTEOKJIacTaM
TUTaHTCKUX KJIETOK, CJIN3€00pasyIoUIyl0 LHUCTaJeHOKAPLUHOMY, AaLWHO3HYIO KapLHHOMY,
HEYTOYHEHHYIO KPYITHOKJIETOYHYIO KapLHUHOMY, MEJIKOKJIETOUHYIO KapLIHHOMY,
NaHKpeaToONacToMy, MNanMUBIPHOE HOBOOOpa3OBaHHUE, CIM3€00pPa3yIOIIyI0 LUCTAZCHOMY,
NanuUIIpHOE KUCTO3HOE HOBOOOpAa3OBaHUE M CEPO3HYHO LHCTazeHOMy. Pax momkenynodHon
XKEJIe3bl TAKXKE MOXET BKJIOUaThb B Ce0s HOBOOOPA30BAHUS IODKENyHAOYHOH JKeJesbl,
XapaKTepU3YIOIINECs] TMCTOJIOTHYECKON U yJIbTPACTPYKTYPHON TIeTepOreHHOCTHIO (HarpuMep,
CMELIaHHBIMH TUIIAMHU KJIETOK).

TepmuH «ki1eToYHOE MpoIUQepaTHBHOE HAPYIIEHHE NPENCTATEIbHOMN JKele3bl» 03HaYaeT
KJIETOUHOE MponaudepaTuBHOE HApYIIEHUE, 3aTParuBarollee KJIETKU IPeCTaTeNIbHON JKele3bl
CoennHeHHs: U KOMIO3UIMH B COOTBETCTBUU C HACTOSIIEH 3asBKOI MOTYT OBbITh MCIIOJIb30BAHbI
IJIsL JIeUeHHsl paka NMpPEACTaTeIbHOH JKeJe3bl WM KJIETOUHBIX NMPONU(epaTHBHBIX HapyLISHUH
npecTaTeNIbHOM Jkene3bl. Kiierounblie nponudepaTuBHbIE HAPYIIEHHS MPEACTATEIbHON JKeIe3bl
MOTYT BKJIFOYATh B ceOst BCe (POPMBI KJIETOYHBIX MPOJU(PEPATUBHBIX HAPYLICHUH, MOPAKAIOLIIX
KJIETKH TPEICTAaTeNbHON kene3bl. Kierounble nposudepaTuBHbIE HAPYIIEHUS MPEACTATEIbHON
’KeJIe3bl MOTYT BKJIFOUaTb B ce0sl pak NPENCTATeNbHON JKeNes3bl, NMPeApaK WM INPeapaKkoBOe
COCTOSIHME TPEACTATeNbHOI JKene3bl, JOOPOKAUEeCTBEHHbIE OMYXOJNU WM  ITOPAKEHHS
NPEACTATENIbHON KeJie3bl U 3JI0KAYeCTBEHHbIE OOPA30BaHMS WJIM MOPAKEHUS MPEACTATeIbHON
JKEJIe3bl, a TAK)Ke METACTAaTHUECKHE MOPAKEHHsI B TKAHU U OPraHax OpPraHHU3Ma, OTIHYHBIX OT
npeacTaTeNIbHON skene3bl. Kierounslie nponudepaTnBHble HAPYIIEHHUS MPEACTATEbHON JKeIe3bl
MOTYT BKJIFOUaTh B Ce0sl THIEPIUIA3NI0, METAIUIA3UIO U TUCIUIA3UIO TPEACTATEIbHON JKeJe3bl.

TepmuH «xieToyHOe TpPONU(EPATUBHOE HAPYLUIEHHE KOXKH» O3HAYaeT KJIETOYHOE
nponugepaTUBHOE HapYLICHUE, 3aTparnBarolnee KJIeTKH Koxu. COeTUHEHUsS W KOMITO3ULH B
COOTBETCTBHH C HACTOSIIIEH 3asBKOH MOTYT OBITh MCIOJB30BAHBI ISl JIEUEHHs paka KOXKU WU
KJIETOUHBIX MpoNn(epaTUBHBIX HapyILIeHuH Koxku. Kierounble nponmdepatuBHble HApYIIEHUS
KOJKH MOTYT BKJO4YaTh B cebst Bce (POPMBI KIETOUYHBIX NPONU(EPATHBHBIX HAPYILICHUH,
MOPAKAFOIIUX KJIETKU KOxku. KitieTouHble nponudepaTnBHbIE HAPYIISHUS KOXKA MOTYT BKJIFOUATh
B ceOs Ipeapak MM MPENpPaKoBOE COCTOSHHE KOXH, AOOPOKAYECTBEHHBIE OIMYXOJIH WIH

NMOpaXKEHUsA KOXH, MCJIaHOMY, 3JIOKAUYECTBCHHYKD MCJIAHOMY W JOPYyTUE€ 3JIOKAYCCTBCHHBIC
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00pa3oBaHMs WIIM TIOPAKEHHS KOXKH, a TAK)KE METACTATUYECKHE MOPAKEHUSI B TKAHU U OpraHax
OpraHu3Ma, OTJIIMYHBIX OT KOXH. Kierounele mnponu¢epaTHBHBIE HAPYILIEHUS KOXKU MOTYT
BKJIFOYATh B C€0s1 THIIEPIUIA3HIO, METAIIIA3HIO U IUCTUIA3HIO KOXKH.

Tepmun «knerounoe mnpoiudepaTuBHOE HAapPYLIEHHE SUYHUKA» O3HA4YaeT KJIETOYHOE
nponudepaTUBHOE HapyLIEHNE, 3aTparuBaroiiee KieTku ssudHuka. CoequHeHNs] 1 KOMITO3UINU B
COOTBETCTBHH C HACTOSLIEH 3asiBKOH MOTYT OBITh HCIIOJIb30BAHBI JIJIs1 JICUEHHSI paKka SUIHUKA WIN
KJIETOUHBIX Mponu(epaTuBHbIX HapylleHui sudHuka. Kietounsle nponndepaTuBHbIE
HapYLIeHUsl SIMYHUKA MOTYT BKJIIOUaThb B ce0si Bce (POPMBI KIETOYHBIX MNPOIH(epaTHBHBIX
HAapYLIEHUH, MOpaXaroINX KIETKH siuuHuKa. Kierounele mnpoaudeparuBHble HapylIEHUs
AUYHMKA MOTYT BKIIOYaThb B ce0s Npeapak WM TPEeIpakoBO€ COCTOSHHE SIMYHUKA,
N0OpOKAueCTBEHHbIE OMYyXOJH HIJIM MOPAKEHUs SUYHUKA, PaK SHUYHUKA, 3JI0Ka4eCTBEHHbIE
00pa30oBaHMs WK MOPAKEHUS TUYHUKA, & TAKXKE METACTATUYECKHE TOPAKEHUS B TKAHU U OpraHax
OpPraHM3Ma, OTJIMYHBIX OT sIM4HUKA. KierouHsle mponudepaTHBHbIE HAPYIIEHHS KOXHU MOTYT
BKJIIOYATh B ce0sl THIIEPIUIA3UI0, METAIIIA3UI0 M AUCIUIA3UIO KJIETOK STMYHHKA.

Tepmun «knerouyHoe mponudepaTiBHOE HApPYLIEHHE MOJIOYHOH KeJIe3bDy O3Ha4daer
KJIETOYHOEe TpoNu(epaTHBHOE HApYLIEHUE, 3aTPardBarollee KIJIETKH MOJIOYHOH JKeJe3bl
CoennHeHHs: U KOMIO3UIMH B COOTBETCTBUU C HACTOSIIEH 3asBKOI MOTYT OBbITh MCIIOJIb30BAHbI
IS JISYSHUS paKka MOJIOYHOM JKeJe3bl MIIN KJIETOYHBIX MPOIU(EPaTUBHBIX HAPYIIEHHH MOJIOYHOM
xkene3bl. Kiierounble mponugepaTUBHbIE HAPYICHUS] MOJIOYHOM KeJie3bl MOTYT BKIIFOUATh B ce0st
BCe (OPMBI KJIETOUHBIX MNPOJU(PEPATUBHBIX HAPYLICHUH, MOPAKAOIIMX KJIETKA MOJIOYHON
xene3bl. KiierouHble mponugepaTHBHbIE HAPYICHUS] MOJIOYHOM KeJie3bl MOTYT BKJIFOUATh B Ce0sl
paKk MOJIOUHOH JKeJe3bl, INpenpak WIN NPEefpakoBOe COCTOSHHE MOJIOYHON IKeJe3bl,
NOOpPOKAYECTBEHHbIE ONMyXOJW WM TOPAKEHUs MOJIOUHOW KeJie3bl W 3JI0KaYeCTBEHHbBIE
00pa3oBaHMs WM IOPAXKEHHUST MOJIOYHOH JKeJe3bl, a TAKKE METACTATUYECKHE TTOPAKEHHSI B TKAHU
U OpraHax OpraHu3Ma, OTJIMYHBIX OT MOJIOYHOH kene3bl. KietouHble mponugepaTuBHbIE
HaPYLIEHUST MOJIOYHOM JKeJIe3bI MOTYT BKJTFOYATh B C€0sI THIIEPILIA3HIO, METATUIA3HIO U TUCTIIA3HEO
MOJIOYHOM JKE€JIE3BL.

CornacHO OTHOMY BapHaHTy OCYIIECTBJICHHs 3a00JIeBaHUE MIIN HapyIIEHHE BKJIIOYAET B
ceOs1 Oe3 orpanmueHusi 3a0ONieBaHWE WIJIM HAPYLICHWs, BbI3BaHHbIC Fntamoeba histolytica,
Pneumocystis carinii, Trypanosoma cruzi, Trypanosoma brucei, Leishmania mexicana,
Clostridium histolyticum, Staphylococcus aureus, BUpyCOM, BBI3bIBAIOIIUM 3a00JIEBAaHHE CTON U
pra, wmm Crithidia fasciculata wnu cBs3aHHBIE C TaKOBBIMH, a Takke 3a00JeBaHUE WU
HapylleHHe, CBSI3aHHOE C OCTEONOPO30M, AYyTOMMMYHHTETOM, IIHCTOCOMATO30M, MAaJsipuei,
METaCTa3UPOBAHUEM OMYXOJIH, METAX POMATHIECKOH JIEHKOAUCTPOUEH, MbILIIEUHONH TucTpoduei

WA aMUOTPOQUEH.
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JlonoHUTEIbHBIE TIPUMEPBI 3a00JIeBaHUI WJIM HapyIIEHWH BKIOUYAOT B cebs Oe3
OrpaHUYEHUs] 3a00JIeBaHMsl WM HAPYIIEHUs, BbI3BAaHHBIE BETEPUHAPHBIMU M YEJOBEYECKUMHU
NaTOr€HHBIMU MPOCTEHIINMH, AKTUBHBIMU BHYTPHU KJIETOK Iapa3uTaMu TUIOB Apicomplexa mmm
Sarcomastigophora, Trypanosoma, Plasmodia, Leishmania, Babesia u Theileria, Cryptosporidia,
Sacrocystida, Amoeba, Coccidia u Trichomonadia wiu cBsizaHHbIe C TakOBbIMH. Hampumep,
3a00NeBaHMs WJIM HApyIIEHUs BKJIIOYAIOT B ce0si O3 OrpaHHYeHus] TPOIMHUECKYI0 MAaJISIPHIO,
BBI3BAHHYI0, Hanpumep, Plasmodium falciparum; TpexIHEBHYIO MAaJSIPUIO, BBI3BAHHYIO
Plasmodium vivax vim Plasmodium ovale, ueTbipexTHEBHYIO MaISIpHIO, BBI3BaAHHYIO Plasmodium
malariae; TOKCOTIa3MO3, BbI3BaHHBIN [oxoplasma gondii, KOKUUANO3, BbI3BAHHBIN, HAPUMED,
Isospora belli; xenyao4HO-KUIIEYHBIN CApPKOCTIOPUINO3, BBI3BAHHBIA Sarcocystis suihominis,
IV3EHTEPUI0,  BBI3BAHHYIO  Fntamoeba  histolytica,  KpUNTOCHIOPUANO3,  BBI3BAHHBIN
Cryptosporidium parvum; 6one3ns lllaraca, BbI3BaHHYIO rypanosoma cruzi; COHHYIO OOJe3Hb,
BBI3BAHHYIO rypanosoma brucei rhodesiense nnu gambiense, KOXHBIN 1 BUCLIEPAIbHBIH, a TAKXKE
apyrue (Gopmbl JeHIIMaHno3a; 3a00JeBaHUS WM HAPYIIEHHs, BbI3BAHHBIC BETEPUHAPHBIMU
NATOTEHHBIMU MPOCTEHIINMU, TAKUMU Kak [heileria parva, maToreH BBI3bIBAIOLINH BOCTOYHO-
OeperoByro JIMXOPAAKy KPYHMHOTO pOraToro ckora, /rypanosoma congolense congolense nnu
Trypanosoma vivax vivax, Trypanosoma brucei brucei, maTOreHbl, BBI3BIBAIOLIMNA HaraHy
KPYITHOTO poratoro ckota B Adpuke, 7rypanosoma brucei evansi, BbI3bIBAIOLINI TPUTTAHOCOMO3,
Babesia bigemina, maToreH, BbI3bIBAIOIINNA TEXACCKYIO JTUXOPAIKY Y KPYITHOIO POraToro CKoTa u
OyiiBonioB, Babesia bovis, maToreH, BbI3bIBAIOIINI €BPOMENCKHi 6a0e3103 KPYIMHOrO pOraToro
CKOTa, a Takke 0abe3no3 y cobak, KOIIEK W OBeL, Sarcocystis ovicanis W ovifelis, maTOreHbl,
BBI3BIBAIOIIME CAPKOLIMCTO3 Yy OBEL, KPYIHOTO poratoro ckora u cBuHew, Cryptosporidia,
NIaTOT€HBI, BBI3BIBAIOLINE KPUIITOCTIOPUANO3 Y KPYITHOTO POraTOro CKOTA W MTHL, BUIbI Limeria
u [sospora, maToreHbl, BbI3bIBAIOLINE KOKIIUANO03 Y KPOJIUKOB, KPYITHOTO POraToro CKOTa, OBEL,
KO3, CBUHEH M NTHIL, OCOOEHHO Y LBITUIAT U UHAEEK. Rickeftsia BkitoyaeT B ceOsl BUMIbI, TAKHE KaK
Rickettsia felis, Rickettsia prowazekii, Rickettsia rickettsii, Rickettsia typhi, Rickettsia conorii,
Rickettsia africae, n Bri3bIBaeT 3a00/I€BaHUs, TAKUE KaK TU(], PUKKETCHO3, CPEIH3EeMHOMOPCKAsI
auXopanka, adpuKaHCKas KiemeBas JHXOpPaaKa, aMEpUKaHCKas TIISITHUCTAasl JIMXOPAJKa,
ABCTPAJMICKUN KJIeeBOW TH(}, KBUHCIEHACKAs TMATHUCTAs JIUXOPAagKa W KBHHCIEHICKUI
KJIEIeBOH TH(.

CormacHo OZHOMY BapUaHTy OCYLIECTBJICHHUSI 3a0ONieBaHHE WM HAPYIIEHHE BbI3BAHO
OJTHOM MJTM HECKOJIbKUMH OaKTEPUSIMHU MJIH CBSI3aHO C TAKOBBIMU. [IprMeps! OakTepuii BKIIOUAIOT
B ce0s1 Oe3 orpaHHUeHHs IPaMIIONIOKHUTEIbHBIE OpraHnu3Mbl (Hanpumep, Staphylococcus aureus,
Staphylococcus epidermidis, Enterococcus faecalis u E. faecium, Streptococcus pneumoniae) u

rpaMOTpULIATENIbHBIE OpraHM3Mbl (Hampumep, Pseudomonas aeruginosa, Burkholdia cepacia,
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Xanthomonas maltophila, FEscherichia coli, Enterobacter spp, Klebsiella pneumoniae w
Salmonella spp).

CornacHo OZHOMY BapUaHTy OCYIIECTBJIECHHUS 3a0OJIi€BaHHE WM HAPYIIEHHE BbI3BAHO
OJTHUM WJIH HECKOJBKUMH IPHOKaMH MIJIM CBSI3aHO C TAaKOBBIMH. [IprMepbl rpuOKOB BKIIIOYAIOT B
ce0s1 Oe3 orpanmuenust Candida albicans, Histoplasma neoformans, Coccidioides immitis n
Penicillium marneffei.

CornacHo OTHOMY BapHaHTY OCYIIECTBICHUS 3a00JIeBaHNE WIIH HAPYIIEHUE IPEACTaBIIAET
coboii HeBposorudeckoe 3abosneBaHue wiM HapymeHue. COrJacHO OIHOMY BapUaHTY
OCYILIECTBIIEHUs] HEBPOJOrHMUYeckoe 3a00JeBaHue WM HapyIIEHHE 3aTParuBaeT LEHTPAJIbHYIO
HEPBHYIO cHCTeMY (HanpuMep, FOJIOBHOM MO3T, CTBOJIOBYIO YaCTh FOJIOBHOT'O MO3Ta U MO3KEYOK),
nepuepruvIeckyr0 HEPBHYIO CHCTeMy (HampuMmep, YeperHble HEpPBbl) W/WIM ABTOHOMHYIO
HEPBHYIO CHUCTeMy (HarpuMep, 4acTH KOTOPOH pPAacHojiararoTCsi Kak B LIEHTPAJbHOM, Tak U B
nepudepruIeckoil HepBHOH CHCTEME).

Ilpumeprl HEBPOJOTMYECKHUX HApPYLICHUIH BKIOYAOT B cebst 0e3 orpaHuveHus
NpUOOpEeTEeHHYO AMUIeNTUPOPMHYIO  adasuio; OCTPbI  paccesiHHbIH dHIEe(aTOMUEIHUT,
aIPEeHOJIEHKOMUCTPODUIO; BO3PACTHYIO MAKYJISIPHYIO IEreHEepaluio; areHe3 MO3O0JIHUCTOrO Teja;
arHo3MI0; CHHApPOM Okapau; Oone3Hb AJjekcaHnepa;, Ooje3Hb Aublepca; albTePHUPYIOIIYIO
TeMHILIET IO, O0Ne3Hb ANbIrefiMepa; COCYAUCTYIO IEMEHIIHNIO;, aMHOTPOMHUUECKHH JTaTepaIbHbIA
CKJIEpO3; aHAHIE(ATHI0, CHHAPOM DHreJIbMaHa, aHTMOMATO3; AaHOKCHUIO; a(asuio; amnpakcuo,
apaxHOMJAJbHbIE KUCTBI, APAXHOMIUT, CHHIPOM ApHojibra-Kuapu;, apTeprHoBEHO3HYIO
Malb(pOPMALIMIO, CHHAPOM AcIeprepa, TeJNICaHTHMOSKTATHUECKYI0 AaTaKCHUI0, HapyLIeHUe
BHUMAaHUSI C TUNEPAKTUBHOCTBIO, AYyTHU3M; BETETATUBHYIO NUCPYHKLHIO, TMO3BOHOYHYIO OOJIBb,
Oosne3np barrena, Oonesnbp bexuera, mapanmuu benna, noOpoOKadeCTBEHHBIN 3CCEHIUATBHBIN
onedapocnasm; noOpOKaueCTBEeHHbI  (POKYC; aMuoTpoduro; I0OpPOKaYeCTBEHHYIO
BHYTPUYEPENHYIO TUIMEpTeH3ut0; Ooje3Hb buHcBanrepa, Onedapocmasm; cunapom bioxa-
Cynpubeprepa; NoBpeKASHHE TUIEYEBOTO CILIETEHUsT, adCLECC TOJOBHOIO MO3Ta; MOBPEKIACHHUE
TOJIOBHOTO MO3ra, OIYXOJH TOJOBHOrO Mo3ra (BKJIIOUAsh MYJbTH(POPMHYIO TIHOOIACTOMY);
OIyXOJIb MO3BOHOYHUKA, cHHApOM bpoyn-Cekapa; Oone3Hr KaHaBaHa, CHHIPOM 3arsiCTHOTO
KaHaJIa, Kay3aJIrui0; TAIAMUYECKUI CUHAPOM, LIEHTPAIbHbIA MOHTUHHBIA MHUEINHOJN3, TOPOKU
pa3BUTHA  LEHTPAJIbHOH HEPBHOH CHCTEMBI, MO3TOBYK) AaHEBPH3MY; IepeOpabHbIi
apTepHOCKIIepo3; LepedpalibHy0 aTpoduto; nepedpaibHbI THTAHTH3M, LiepeOpasibHbIN Mapaiuy,
Oonesnp  Illapko-Mapu-TyTta, HWHOYUUMPOBAHHYK  XHMHOTEpamuell  HEHpOmaTuo U
HeliporaTiueckyro Oosb; Manbpopmanuio Kuapu, Xoperw; XPOHHUYECKYH0 BOCHAIUTENbHYIO
IEMUETMHU3UPYIOLIYIO TOJIMHEHPONATHIO, XPOHHUUECKYI0 OOJIb, XPOHMYECKHH PErHOHAIbHBIN

Oonesoii cunapom, cunapoMm Kodduna-JIoypu; koMy, B TOM YHUCJIe CTOHKOE BEreTaTUBHOE
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COCTOSIHHE, BPOKICHHYIO JIMLEBYIO JUIUIETHIO; KOPTUKO-0a3abHYIO IereHepaluo; BUCOYHbIH
apTepunT, KpaHHOCHHOCTO3;, Oone3Hp Kpedrndenbna-Akoda, paccTpoiicTBa B pe3yJibTare
XPOHHYECKOW  TpaBMaThu3auuu, CuUHApOoM KymuHra, MHKIFO3MOHHYK) — LIMTOMETANHIO;
LIUTOMETAIOBUPYCHYIO WH(EKINI0, CHHAPOM «TaHLUYIOIUX Tia3», cuHapoMm JleHmau-Yokepa,
bonesup Jloycona, cunapom npe Mopcee; mapanuy Jlexepun-Kmromrke, crnaboymue;
IePMaTOMHO3HT;, THA0ETHUECKYIO HelponaTuto, Audy3HbIN CKIEPO3;, BEreTATUBHYIO JUCTOHUIO;
aucrpaduio; AMCIEKCHIO, TUCTOHMH, SMHJIENTHYECKYI SHLE(AIONaTHI0 PAaHHEro IETCKOro
BO3pacTa, CHHAPOM  MYCTOrO  TypeUKoro  cemia,  dHOepanuT,  SHUedasouene;
SHIE(PANTOTPUTeMUHAIIBHBIA aHTHOMATO3; SMIJISTICHIO, mapanud Jpda; dCCeHIHMANIbHBIA TPEMOp;
0one3up @abpu; cunapom Papa; oOMOPOKH;, CeMeHbIN cracTUUeckuil mapannd; GpeOpuibHbIe
cynopory; cunapoM @umiepa; arakcuio Ppunpeiixa, J0O0HO-BHCOUHYIO AEMEHLMIO M IPYTHe
«raynatumy, OonesHb lome; cuHapoMm [epcTMaHHA, THraHTOKJIETOYHBIH APTEPHUT;
TMTAHTOKJIETOYHYK) HMHKIIFO3HMOHHYIO OOJIe3Hb, TNIOOOMIHO-KJIETOUHYIO JIEWKOAUCTPO(HIO,
cunapom ['uitena-bappe; muenonaruro, accounuposannyro ¢ HTLV-1; 6onesus ["annepBopaeHa-
IlnaTtua, TpaBMy TOJIOBBL, TOJIOBHYIO Oo0nb, reMuganuanibHbIi CHasM, HACIEeACTBEHHYIO
CMACTUYECKYI0 MaparuieTuio, HACJEICTBEHHYIO IOJMHEHPONATHUECKYI AaTaKCHI0, CHHIPOM
Pamcesi-XaHTa; ONOSCHIBAIOIIUI JIUIIAN; CHHAPOM XHpasimbl; cBsizanHble ¢ BUY cinaboymue u
HeliporaTiio (Takke HeBpoJiormueckue mnposisnenusi CITM/a);, apunsHUedanuio; Oone3Hb
XaHTHHITOHA ¥ JApyrue OOJIe3HM TMOJIMIIIyTAMHHOBBIX TOBTOPOB, T'MIPOaHIHIE(ANIHIO;
ruapouedaniio; — UMEPCEKPELHI0  KOPTHU30Jia,  THIOKCHIO;  MMMYHOOIIOCPEIOBaHHbIM
BHHeq)aJIOMI/IeJ'II/IT; MHO3UT C BKJIIKOUEHHBIMH TEJbUAMU, CHHAPOM HEACPKAHHA IMUI'MEHTA,
uHpanTuibHy0 Gopmy Oosie3HM HAKOIUIEHUsT (PUTAHOBOW KHCJIOTHI, WH(PAHTUIBHYIO (popmy
Oonesnn Pedcyma, mMH(PAHTHIBHBIE CHAa3Mbl, BOCHAJHTEIbHYI) MHOMATHIO;, BHYTPHYEPEITHBIE
KHCTBI, BHYTPUYEPENHYIO runepreHsuto; cuuapom XKybepa; cunapom Kuphca-Ceiipa; Gone3Hb
Kennenn, cunppom KuncOypna, cunapom Kimnnens-®etins; Oonesnp KpabOe, Oonesns
Kyrensbepra-Benannepa; kypy; 6onesnn Jladopa; muacrennueckuii cuaapom Jlambepra-Hrona;
cuaapom Jlannay-Knedduepa, OokoBoii Mo3roBoit cunapom (cuHapom BasenOepra);
HeoOy4daemocth, Oone3nb Jles; cunmpom JlenHokca-I'acto, cuampom Jlemma-Halixana;
JeHKOTUCTPOHIO;, AeMEeHLUHIO ¢ Tenblamu JleBu; JHCCOHLEDATHIO, CHHIPOM «3alepToro
yejnoBeka», OonesHb Jly ['epura (T. e. OONE3Hb MOTOPHBIX HEHPOHOB WJIM aMHOTPO(HUUIECKHit
JaTepaibHbIN CKJIEepo3); OOJe3Hb MOSICHUYHOrO nucka; Oosesnp JlaliMa - HEBPOJIOTrHUECKHE
nocnencTeusi, Oonesnb Mauano-JIko3zeda; MakposHmedanuo, Makporedanuo;, CHUHAPOM
Menbkepccona-Posenrans, 0oJie3Hb Menbepa, MEHHUHIUT; 00J1e3Hb Menxkeca,
METaxXpOMATHYECKYIO JIeHKoaucTpoduio; MuKporedaiu; MUTPeHb, CHUHApOM Musepa-

duiepa,  MUHHU-MHCYJBTB,  MHUTOXOHJAPHAJIbHBIE  MHONATHM, CHHAPOM  Mebuyca;
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MOHOMEJIMUECKYI0 ~ aMHOTpoduio, OONe3Hb MOTOPHBIX HEHpPOHOB; Oone3Hp MosiMos,
MYKONOJIMCAXapUAO3bl, MYJIbTUHH()APKTHYIO IEMEHIHI0, MHOTO(QOKAJIbHYI0 MOTOPHYIO
HellponaThio, pacCesHHbIl CKJIepo3 M  Jpyrue JAeMHUEIUHU3UPYIOLUMEe  HapylIeHUs,
MHOKECTBEHHYIO CHCTEMHYIO aTpOo(QHIO € MOCTYPaIbHON THIOTEH3UEN; MBILICYHYIO TUCTPODHIO;
MHACTEHHIO, TUMHEITHHU3NPYOMIH a1 y3HbIH CKIEPO3; MHOKJIOHHYECKYIO SHIE(AIONATHIO
pPaHHEro eTCKOro BO3pacTa; MUOKJIOHUIO;, MUONIATHIO; BPOXKJIEHHYI0 MHOTOHMIO, HAPKOJIEIICHUIO;
HelipopuOpomaros3, 3J0KAYECTBEHHBI HEBPOJENTHYECKHH CHHAPOM, HEBPOJIOTHYECKHE
nposinenust  CIIMJla; HeBponoruueckue OCJIOKHEHHS  BOJYAHKH, HEHMPOMHOTOHMIO,
HEBPOHAJIbHBIN LEPOMIHBIA JUMOQYCIUHO3, HAPYLIEHUs MHUIPaluu HEHpOHOB, OOJe3Hb
Humanna-Iluka; cungpom O’CannuBana-MakJleona; 3aThUIOUHYKO HEBPAJTHIO, CKPBITYIO
a3paduo COMHHOrO Mo3ra; cuHapoM Oxraxapa;, OJMBONOHTOLEPEOEIUIIPHYIO aTpodHIo;
OTICOKJIOHYC-MUOKJIOHYC, HEBPUT 3PUTEIBbHOTO HEPBA, OPTOCTATUYECKYIO THIIOTEH3UI0; CUHAPOM
NEepeHANPSDKEHUST, mapecTe3nto; Oone3Hb IlapkMHCOHA;, BPOXKICHHYKO MapaMHOTOHHIO;
NApaHEOIUIACTUYECKHE CHHAPOMBI, IMapOKCU3MalibHble araku; cuHAapoM Ilappu-PomOepra;
Gonesnp [lenuueyca-Mepubaxepa, nepuonuuecKkue mapanuyu, nepudepuyeckyro HeHponaTHio;
OOJNIE3HEHHYI0 HEHpOMaTHIO M HEeHpPOMaTHUECKYH OOJib, CTOMKOE BEreTaTHBHOE COCTOSHUE,
NIepBa3MBHbIC HAPYLICHUS PAa3BUTHSL, CBETOBOH YHMXaTeNbHBbIH pediexc; OOJe3Hb HAKOIJICHUS
¢uTaHoBOW KHCIOTHI, Ooje3nb [Iuka; 3amemyieHre HepBa, OMyXOjH TUnodusa, MOJUMHO3UT,
nopaHUEe(aANNI0; MOCTIONIUOCUHAPOM; TMOCTTEPIIETHUECKYI0 HEBPAITHIO, MOCTUH(EKIMOHHBINA
SHIE(ATOMUENTNT, TOCTypaJIbHYK) THUIOTEH3UIO, cuHApoM Ilpamepa-Buiim;, mnepBUYHBIHA
JaTepalibHbIN CKJIEpPO3;, MPUOHHBIE OOJIE3HU; MPOrPECCUPYIOMIYI0 remMudaruaibHy0 aTpoduro;
MPOTPECCUBHYIO MyJIbTH()OKATBHYIO JerkosHIe(haIOnaTHIO; MPOrPECCUPYIOLIYIO
CKJIEPO3UPYIOLIYIO  MOJUOMUCTPOPUIO;,  MPOrPECCUPYIOLIUN  HAIbSAEPHBIM  Mapayiud,
NOOPOKAYECTBEHHYIO BHYTPUUEPEITHYIO TUIEPTeH3UI0; cuHapoM Pamcesi-Xanra (tunos I u D),
sHuedamur PacmycceHa; cuHAPOM peduieKTOpHONW CcUMMIAaTH4ecKOol nuctpoduu; OONe3Hb
Pedcyma; HapymeHuss B pe3ysbTare MOBTOPSIOIIUXCS JBIKCHHN; HAPYLICHHS B PE3yJIbTaTe
IUTTENIbHOTO ~ HAIPSDKEHHsI, CHHAPOM OECMOKOWHBIX HOI, MHEJIONATHIO, BBI3BIBAEMYIO
perpoBupycamu;, cuHapoM Petta; cunapom Peiie; misicky cesitoro Butra; 6onesnp Canarodaoa;
Oonesnp Ilmnpaepa; mU3sHLEDANNIO; CENTO-ONTHUYECKYIO AWCIUIA3HMI0, CHHIPOM IETCKOTO
COTpsACEHHUs1, onosichiBarolui nuiaii, cunapomM Ilas-/Ipefinxepa; cunapom lllerpena, anHos Bo
Bpemsi cHa, cuHapoM (CoToca; CHacTUYHOCTB, paclLIeIUIeHHe IO3BOHOYHUKA, IOBPEXIEHUE
CIIMHHOTO MO3Ta; OMYXOJIM CHHHHOTO MO3ra; CIHUHAJIBHYI MBIIIEYHYIO aTpopHUIO; CHHIPOM
MBIIIEYHONH CKOBAHHOCTH, UHCYJIBT, cHHApoM Crepmka-Bebepa; momocTpblil CKIepO3upyrOIUi
naHsHIepamuT, CyOKOPTUKAJIBHYI0  apTEPUOCKJIEPOTHUYECKYIO  OHIE(ANONAaTHIO, XOPEro

Cunenrama; 0OMOPOK; CHPUHTOMUEITHIO; TIO3THIOK TUCKHHE3HI0, Oone3Hb Tes-Cakca; BUCOYHBIH
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apTEPUUT; CKPBITYIO AU3pad U0 CIMHHOTO M0o3ra; Oone3Hb ToMceHa, KOMITPECCHOHHBIH CHHIPOM
BEPXHEH anepTypsl IPyAHON KJIETKH, HEBPAJITMIO0 TPOMHUYHOIO HEepBa, napanud Toana, CHHAPOM
Typerra; TpaH3UTOPHYIO HIIEMUYECKYIO aTaKy, MNepenaroimuecs ryouaTeie SHUE(ANONaTuy,
NOMEPEYHBII  MHENHUT, TPaBMATUYECKOE TMOBPEXKIEHHE TOJOBHOTO  MO3ra, TPEMop;
TPUTEMHHAJIBHYIO HEBPAJITHIO, TPOIMUYECKUH CIIACTHYECKUI mapamnapes; TyOepO3HBIH CKJIEPO3;
COCYUCTYIO AeMEHIHIO (MyJbTHHH(PAPKTHYIO NTEMEHLHUIO), BACKYJHUT, B TOM YHCJIE BUCOYHBIN
aprepunt;, Oonesnb ¢on [unnens-JIunmay, cunzpom BamrenOepra, Oonesnr Bepanwura-
Xo(¢dmana, cunapom Becta; XmpIcTOBYIO TpaBMy;, CUHAPOM Bunbsmca, Oone3Hp Bunbcona u
cunnpom Llenbserepa.

IIpumeps! HeliponmereHepaTUBHBIX 3a00JNE€BaHUN TaKke MOTYT BKJIOUaTb B ceds Oe3
orpannueHust anpeHoneiikonucrpoputo (ALD), Gonesnp Anekcannepa, Oose3Hb Ajbrepca,
Oone3nb AjblreiiMepa, amMHOTpOPHUUECKUI JarepanibHbli ckiaepo3 (Oomesnnp Jly Iepura),
TEJICAHTMOKTATHUECKYI0 ~ aTakcuio, Oone3Hb barreHa (takke HasbiBaeMyk — OoOJe3Hb
[Inunbmaiiepa-Porra-barrena), ryduatyro sHuedanonaturo kpynHoro poraroro ckora (BSE),
Gonesnp KanaBana, cuaapom KokkeiHa CHHIPOM, KOPTHKO-0a3aIbHYIO JeTeHepaluo, O0Ie3Hb
Kpeiirudenbna-Akoda, ¢aranpHyro cemeliHyl0 OeCCOHHUIl, JOOHO-BUCOUYHYIO JIOOapHYIO
nereHepanuio, 6one3Hb XaHTHHITOHA, cBsizaHHOe ¢ BUY cnaboymue, 6onesnb Kennenu, 6one3Hb
KpabG6e, nemenmmto ¢ Tenbuamu JleBu, Helipoboppenno3, Oonesnp Mauano-/Ixxo3eda
(ciuHOLIEPEOEIUTAPHYIO  aTaKCHUKO 3 THUMA), MHOXKECTBEHHYIO CHCTEMHYIK  aTpoduro,
MHOKECTBEHHBIH CKJIepo3, Hapkoyencuto, OonesHb Humanna-Iluka, Gonesnp IlapkuHCOHa,
6onesnb [lemuueyca-Mepudaxepa, 6ose3Hb [Tuka, nepBUYHBIN JTaTEPATbHBIN CKIEPO3, TPHOHHBIE
00J1e3HU, MPOrPeCCUPYIOINNN HaIbsAEPHbIN mapanuy, 6one3nb Pedcyma, 6onesup Canaxodda,
6onesnb mbaepa, MOIOCTPYIO KOMOMHUPOBAHHYIO IET€HEPALIUIO CIIMHHOTO MO3Td, BTOPUYHYIO
MO OTHOLIEHHWIO K 3JIOKa4eCTBeHHOH aHemuwu, Oone3nb Illmmnbmaiiepa-®orra-barrena (takxke
U3BECTHYIO Kak Oone3Hb barreHa), crnuHOUEpeOeIUTIPHYI aTakCHi0 (HECKOJBKO THUIIOB C
BApHUPYIOLIMMH XapPaKTEPUCTHKAMU), CIHUHAJIBHYIO MBbIIIEYHYIO artpoduio, Oonesnb Crina-
Puuapncona-ObLieBCKOro, CyXOTKY CITMHHOTO MO3ra U TOKCHYECKYIO SHLIE(DATOMUTHIO.

CornacHo OTHOMY BapHaHTY OCYLIECTBICHUS 3a00JIeBaHHE WIIH HAPYIIEHUE TPEICTaBISET
coboii ayrommMmyHHOe 3a0oneBanne. [IpuMepbl ayTOMMMYHHBIX 3a00JIEBAaHUH BKJIIOYAIOT B ce0sl
0e3 OrpaHuYeHHs] PEBMATOUIHBIA APTPHUT, CHCTEMHYIO KPACHYIO BOJHYAHKY, BOCHATUTEIbHbIC
3aboneBanus kumednuka (IBD), Bkmouaromue B cedst 6one3np Kpona (CD), u si3BeHHBIH KOJIUT
(UC), koTOpble SIBISIOTCS XPOHHYECKUMH BOCHAIUTEIbHBIMH COCTOSIHUSIMH C TOJIMT€HHOM
4yBCTBUTEJIbHOCTBIO.

CornacHo OTHOMY BapHaHTY OCYIIECTBICHUS 3a00JIeBaHHNE WIIH HAPYIIEHUE TPEICTaBISET

cobol BOCHalieHWe, apTPHUT, PEBMATOMIOHBIA APTPHUT, CIOHIMJIOAPTPOIATHH, MOAArPUYECKUN
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apTPUT, OCTEOAPTPUT, FOBEHWJIbHBI aAPTPUT W JPYrHe€ APTPUTHBIE COCTOSHUS, CHUCTEMHYIO
kpacHyro BoadaHKy (SLE), cBsi3aHHBIE ¢ KOJKEH COCTOSTHUS, TICOPUA3, SIK3EMY, OJKOTH, JEPMATHT,
HEWpPOBOCTIAJICHHE, aJUIepruro, OOJb, HEWPONMATHUYECKy0 OO0Jb, JUXOPAAKY, JIErOYHbIE
HapYLIEHUs, BOCIIAJIEHHE JIETKUX, PECIMPATOPHBIA JUCTPECC-CHHAPOM Y B3POCIHBIX, JIETOYHBIN
CapKOMJI03, ACTMY, CUJIMKO3, XPOHHUECKOE BOCTIAIUTENIbHOE 3a00JIeBaHNE JIETKUX H XPOHUUECKYIO
obcTpykruBayto Oonesnb jierkux (COPD), cepneuyno-cocynucroe 3abojeBaHue, aTepOCKIepPO3,
uH(papKT MUOKapaa (B TOM YHCJIe CHMIITTOMBI 1OCie HH(papKkTa MHUOKapaa), TpOMOO3, 3aCTOWHYIO
CepACUYHYI0 HENOCTATOYHOCTbh, penepy3noOHHOE MOBPEKACHUE CEpAla, a TAaKXKe OCIOXKHEHUS,
CBSI3aHHbIE C TUNEPTOHHMEH W/WIN CepAeYHON HEeNOCTATOYHOCTBIO, TaKME KaK IOBPEKACHHE
COCYJIUCTBIX OPTaHOB, PECTEHO3, KapAMOMHOIATHSA, WHCYJIbT, B TOM YHCJIE€ HIIEMUYECKHH U
reMOpparMyecKuii HMHCYJBT, penepy3uoHHOE TMOBPEXKIEHHE, IOoYedyHOe penepdy3HoHHOe
NOBPEKIACHNE, ULIIEMUIO, B TOM YHCJIE HHCYJIBT U ULIEMUIO TOJIOBHOTO MO3Ta, a TAKXKe UIIEMHUIO B
pe3yspTaTte CepAeYHOro/KOPOHAPHOTO IIYHTHUPOBAHUS, HEHpPOIEreHepaTUBHbIE HAPYIULICHUS,
3a0oneBaHne TMeueHHn W HeQpUT, IKENyJOYHO-KHIIEYHbIE COCTOSIHUS, BOCIAJIHUTEIbHOE
3a0oseBaHNe KHUIIEYHHMKA, OonesHn KpoHa, racTpur, CHHAPOM pa3ApakeHHOTO KHIIEYHMKA,
S3BEHHBIH KOJIMT, SI3BEHHbIE 3a00JIeBaHUs, $3BYy JKEIyAKa, BUPYCHbIE U OaKTepuasbHbIE
MH(EKLUH, CEeTCUC, CENTHYECKUH IIOK, I'PAMOTPULIATENbHBIH CETCUC, MAJSPHIO, MEHHHIUT,
uaexmo BUY, onnoprynuctudeckue MHPEKLUNH, KaXeKCHIO, BTOPHYHYIO MO OTHOLICHUIO K
UH(EKIMU WK 3]I0Ka4YeCTBEHHOMY HOBOOOPA30BaHUIO, KAXEKCHIO, BTOPUYHYIO 11O OTHOIIEHUIO K
curapomy npuodoperennoro ummynoneduuura (CIIMda), CITHU, ARC (koMIuleKc, CBsI3aHHbIM
co CITN/Iom), MHEBMOHUIO, HH(EKIIUIO BUPYCa reprieca, MUAJITHEO BCISACTBHE MH()EKLIUH, TPHIIIL,
AyTOUMMYHHOE 3a00JIeBaHHE, PEAKLUI «TPAHCIUIAHTAT MPOTHB XO35MHA» M OTTOpPKEHHE
AUIOTPAHCIIAHTATA, JieueHHe 3a00JieBaHMA pPe30pOLUH KOCTH, OCTEONOpO3, PacCesSHHBIN
CKJIEPO3, 3JIOKAYECTBEHHYIO OMyXOJb, JIEHK03, TMM(POMY, paK TOJCTOH M MPSIMOW KHINKH, Pak
TOJIOBHOTO MO3Td, pPaK KOCTH, HEOIUIA3WK) W3 SIUTEIHANBHBIX CJETOK (3MUTENTHATBHYIO
KapLUUHOMY), 0a3aJIbHOKJIETOYHBIH pak, aJeHOKAPIIHHOMY, PaK JKeNyJOYHO-KHIIEYHOTO TPAKTA,
pak ry0, pak pOTOBOH MOJOCTH, PaK MHINEBONA, PAK TOHKOTO KHUINEYHHKA, PAK XKENyIKa, paK
TOJICTON KHILKH, PaK MEUYEHH, paK MOYEBOTO My3bIPsi, PAK MOKEIYAOYHOH JKeJle3bl, paK sSIMYHUKA,
pak IIeHKH MATKH, PaK JIETKOTO, PaK MOJIOYHOH JKeJe3bl, PaK KOXKH, IJIOCKOKJIETOYHBIE W/WIN
0a3abHOKJIETOUHBIE 3JIOKAYECTBEHHBIE OIYyXOJM, PaK MPEICTATEeIbHON JKEeNe3bl, MOYeUHO-
KJIETOUHYIO KapLUHOMY M JPyTHe M3BECTHBIE 3JIOKAYECTBEHHBIE OMYXOJH, KOTOPBIE OPAKAIOT
SMUTENHNATbHBIE KJIETKH 110 BCEMY OpPraHM3My, XPOHHYECKMH MuenounHbii Jneiikos (CML),
OCTPBII MUENONTHBIHN Jieliko3 (AML) 1 ocTpeIii mpoMuenonuTapHslii neiikos (APL), anrnorenes,
B TOM HYHCIIE HEOIUIA3WI0, METACTa3HPOBAHME, HAPYIICHUS LEHTPAJIbHONH HEPBHOW CHCTEMBI,

HapYILIEHUs LIEHTPAJIbHON HEPBHOUN CUCTEMBI, UMEIOIINE BOCTIAJIMTENbHBIN WU alONTOTUYECKUN



115
KOMITOHEHT, Oone3Hb Anbureiimepa, 6onesnb [lapkuHcoHa, Oone3Hb XaHTUHITOHA, JIaTePaIbHBIN
aMHOTPO(HUECKHUI CKIIEPO3, TOBPEKACHNE CTUHHOTO MO3T, Nepru(epUIecKy0 HEHPOMaTHIO WIIN
B-knerounyro mumdomy.

CornacHo OZHOMY BapHaHTy OCYIIECTBIIEHUs 3a00JeBaHNE UM HAPYIIEHHUE BHIOPAHO U3
AyTOUMMYHHBIX  3a00NIeBaHM, BOCHAJUTENbHBIX 3a0ojeBaHul, mNponudepaTuBHBIX U
runeprnpoindepaTuBHbIX 3a00€BaHUI, HWMMYHOJIOTHYECKH OIOCPENOBAHHBIX 3a00JIEeBaHUH,
3a0051€BaHHH KOCTH, META0OIMYECKUX 3a001eBaHi, HEBPOJOTHUECKUX U HEHPOereHepaTHBHBIX
3a005€BaHNM, CEPAEUHO-COCYIUCTBIX 3a00JE€BaHUHN, CBSI3aHHBIX C TOPMOHAMH 3a00JeBaHUM,
ajuiepruii, actMbl M Oosne3Hu Agbureiimepa. CoriacHO OJHOMY BapHAaHTY OCYIIECTBIIEHHS
3a0o0seBaHNe WM HapylLIeHHE BBIOPAHO W3 NPOJU(EPATHBHOIO HAPYLIEHHWS U HMMYHHOTO
HapyIUEHUs.

B xauectBe monynstopos Oenka STING coenuHeHuss U KOMIIO3UIIMUA B COOTBETCTBUU C
HACTOSILIEN 3aBKOM Takke MPUMEHUMBbI B OLICHMBAaHWM, HCCIEAOBAHUU WU TECTUPOBAHUU
Ouonormueckux o0pa3noB. COrjacHO OIHOMY AacCHeKTy HACcTOsIas 3asBKa OTHOCUTCS K
moxayssiunu  aktuBHocTH Oenka STING B Ouosnormueckom oOpasie, NpeaycMaTpuBarolnei
BBeleHHEe OMOIIOrnuecKoro oopasia B KOHTAKT C COeIMHEHNEM HITH KOMIIO3UIIMEH B COOTBETCTBUH
C HACTOSIIIEN 3asIBKOM.

Hcnonbp3yemslii B HACTOSIIIEM JOKYMEHTE TEPMHUH «OUOJIOTHYeCcKHii oOpas3ery O3HavaeT in
Vitro Wi ex vivo oOpaser, B TOM 4YHCjie 0Oe3 OrpaHHuYEHHs] KJIETOYHBbIE KYJbTYPbl HIIH HX
SKCTPAKTBI, OUONTATHBI MATEPUJI, MOJYYEHHBIH Y MJIEKONUTAIOIIEro, WIH €ro SKCTPAKThI, a
TaKXXe KpPOBb, CIIIOHY, MOy, (heKaJuu, CrepMmy, CIE3HYIO JKUAKOCTb WM IPYTUe KUIKOCTH
OpraHu3Ma, WM WX SKCTPakThl. Monynsuus (Hampumep, WHTHOUPOBAHHUE MIIM CTUMYJISILIHS)
AKTUBHOCTH MPOTEMHKUHA3bl B OMOJIOTHYECKOM 00paslie MPUMEHHMA JUTS Psifia Liejel, KOTOpbIe
U3BECTHBI CIELHATUCTY B HaHHOW oOnactu. Ilpumepsl Takux Lened BKIIOUYAOT B ceds 0e3
OTpaHUYEHUS] TMEPeMBAHUE KPOBH, TPAHCIUIAHTALMIO OPTraHOB M XPAaHEHHE OMOJOrMYECKHX
00pas1oB.

Jlpyroit acmekT HACTOsIIed 3asBKU OTHOCUTCS K wuccienoBanuro Oenka STING B
OMONIOTNYECKUX M MATOJOTHYECKUX SIBIICHHSX, K HCCIIEIOBAHHIO BHYTPHUKJIETOYHBIX IyTeH
nepenavyn Curaaia, onocpenoBaHHbix OeiakoM STING. [Ipumepsl TakuxX NPUMEHEHHH BKIIOYAIOT
B cebs1 Oe3 orpaHMyeHHsi OMOJIOTHUECKHE AHANU3bL, TAKUX KaK (PEPMEHTATHBHbBIC AHAJIHM3BI U
KJIETOYHbIE aHAJIN3bI.

AKTHUBHOCTb COEAMHEHMH W KOMIIO3ULMH B COOTBETCTBUU C HACTOALIEH 3asiBKOH B
kadecTBe MOnyJIsiTopoB STING MokeT ObITh MpOaHATU3UPOBAHA i1 Vifro, il Vivo WIN B KIIE€TOYHON
JVHUHU. [n Vifro aHanu3bl BKIFOYAKOT B ceOsl aHANIM3BI, B KOTOPBIX ONPENENSIOT MOAYJISLIUIO

(HarmpuMep, MTHrHOMPOBAHUE WIIM CTUMYJLILHIO) cBsi3biBaHus surannaa STING ¢ 6enxom STING
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MOCPEACTBOM aHAJN3a KOHKYPEHTHOIO CBSI3bIBAHUs. B anbTepHAaTUBHBIX i1 VilFO aHaIu3ax
ONPENENSIOT  KOJIMYECTBEHHO CIOCOOHOCTh MOAYJSTOpa (Hampumep, HWHrUOMTOpa WM
CTHUMYJISITOPA) CBS3BIBATHCS C TPOTEMHKHMHA30H M MOTYT OBITh HU3MEpPEHBl C ITOMOIIBIO
paguoMedeHus: MOnyJisiTopa (HarpuMep, HHrHOUTOpa WIIM CTUMYJISITOPA) MEpes CBSI3bIBAHHEM,
BBIJIEJIEHHs] KOMIUIEKCA JINTaH/0eIoK 1 OnpeAeeHHs KOJINYeCTBA CBS3aHHOM PaguoOn30TOITHON
meTkH. IlompoOHblE yCoBHsI aHanM3a COEOUHEHHs, HMCIIOJNIb3YEMOIO B HACTOSIMIEH 3asiBKE B
KadecTBe MoayssaTopa, uian 0enka STING, u3n0keHb! B IPUBEACHHBIX HIDKE IPUMEPAX.

B cooTBercTBMM C W3JO0XKEHHBIM BBIIIE HACTOSIIAs 3asBKa OTHOCUTCA K CHOCOOY
NpeAyNpexKIeHUs] WK JIEYeHUs] KaKoro-Inbo u3 3a00IeBaHuil WM HapYLIEHHUH, ONMChIBAEMBIX B
HACTOSIEM  JOKYMEHTe, Yy CcyObekTa Tpu  HEOOXOAMMOCTH  TaKOro  JIEYEHHS,
NpeayCMaTpUBaIOLIeMy BBeIeHHEe CyObeKkTy TepamneBTHUeCKH 3((EKTUBHOIO KOJIHYECTBA
COEMHEHHUs] B COOTBETCTBUHU C HACTOSILIEH 3asBKOM WM €ro SHaHTHOMEpa, AuacTepeoMepa,
crepeonzoMepa MM €ro (apMauneBTHYECKH TPHEMJIEMOH COJH, HIH (papMaLeBTUYECKOH
KOMIIO3MLIMK B COOTBETCTBUU C HAcTosmed 3asBKOW. [l moOOro M3 ONMMCAHHBIX BbIIIE
NpUMEHEeHHH HeoOXoaMasi J03UPOBKa OyIeT BApbUPOBATh B 3aBHCUMOCTH OT CIIOCO0a BBEICHUS,
KOHKPETHOTI'O COCTOSIHUS, MOJIEKALIETO JICUSHHIO, H KeJIaeMoro s QexTa.

CoennHeHHs1 1 KOMIIO3UIMY B COOTBETCTBHHU C HACTOSIIEH 3asIBKOH MOTYT OBITh BBEAEHBI
B TeparneBTHUecKH 5((EeKTUBHBIX KOJNYECTBAX B KOMOMHHUPOBAHHOW Tepamuu C ONHUM HIIH
HECKOJIbKUMH TEPaneBTHYECKUMH CpeAcTBaMHU ((hapMaLEeBTHUECKUMH KOMOMHALIUSIMHU) HITH
METONaMH  JICYEHMs,  HANpuUMep,  NPOTHBONPOIH(EPATUBHBIMU,  NPOTHBOPAKOBBIMH,
UMMYHOMONYJISITOpHBIME  (Hanpumep, antaronucramu nytu CTLA-4 u PD-1 u npyrumm
UMMYHOMOJYJISTOPHBIMH CPEACTBAMH), IIPOTUBOBOCTIAIUTENIbHBIMH, W/WJINA MPOTUBOBUPYCHBIMHU
CPeACTBAMH, W/MJIM HEMETHKAMEHTO3HBIMH TEPANeBTUUECKUMH CpeACTBAaMH U T. A. Hampumep,
MoryT  HaOmomaTbesi  cuHepruyeckue  3pdexTsl ¢ mpoTHBONPOIH(EPATHBHBIMY,
NPOTUBOPAKOBBIMU, IMMYHOMOAYJIATOPHBIMU (Hanpumep, antaroauctamu mytd CTLA-4 u PD-1
U JIPYTUMH HMMYHOMOIYJISITOPHBIMH ~ CPEICTBAMH), MPOTHBOBOCHAIUTEIbHBIMU  W/HIIH
NPOTHUBOBUPYCHBIMHU BellecTBaMU. [Ipu BBeneHUM COEIUHEHHUIl B COOTBETCTBUM C HACTOsLIEH
3asBKOIl COBMECTHO C JPYTUMH Te€paneBTUYECKUMHU CpPeACTBAMU JO3UPOBKU COBMECTHO
BBOJUMBIX COEIUHEHHH, KOHEYHO, OyIyT BapbHpPOBATH B 3aBHCHMOCTH OT THIIA COBMECTHO
UCIIOJIB3YEMOI0 JIEKAPCTBEHHOTO CPEACTBA, OT KOHKPETHOI'O UCIONIb3YEMOrO JIEKapCTBEHHOTO
CPEeICTBAa, OT COCTOSIHUSL, MOAJIEXKALLEr0 JIEYEHHIO, U T. 1.

KomOuHMpoBaHHast Tepamnusi MOXKET MPEAYCMAaTPUBATh BBEICHHE CYObEKTY COCTUHEHNN B
JOTOJHATEIBHON KOMOMHALIMY C OMHUM WJIM HECKOJIBKUMH IPYTUMHU OHOJIOTHYECKH aKTUBHBIMU
UHTpenneHTaMu (TakuMu Kak Oe3 orpaHudeHust Bropoir moxayisitop STING, momynsitop ocu

cGAS-CDN-STING wunu MOAyJNATOp, BOBJIEUEHHBINI B ONOCPEIOBAHHYIO BHYTPUKJIETOUHOM
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dsDNA axruBauuto unrepdepona I tuna. Jlpyrue 6monorndeck ak THBHbIE HHTPEAUEHTHI TAK)Ke
MOTYT BKJIIOYaThb B ce0sl MpOTHBONpPOIHU(EpPaTUBHBIE CPEACTBA, MPOTHBOPAKOBBIE CPENCTBA
(HampuMep,  XUMHOTEpANeBTUYECKHE  CPENCTBA), HMMMYHOMOAYJATOPHbIE  (Harmpumep,
aataroHuctsl nytu CTLA-4 u PD-1 u apyrue MMMyHOMOAYJISITOPHBIE CPENCTBA) CPEACTBA,
aHTHUTENA, JIMIUABIL, JIMTIOCOMBI, MENTHAbI U T. A. Hampumep, coequHEeHHsT B COOTBETCTBHU C
HACTOsIIIEH 3asBKOI MOTYT OBITh MCIOJB30BaHbI B KOMOMHALIMU C JPYTMMHU (apMalieBTHUECKH
AKTUBHBIMH COEIMHEHHSIMHU, TPEATIOUYTUTENPHO COSAMHEHUSIMH, KOTOPBIE CIIOCOOHBI YCHIINBATh
3¢ (deKT coearHEeHNI B COOTBETCTBUU C HacTosel 3asBkoil. CoeanHEeHHss B COOTBETCTBHU C
HACTOsIIEl 3asBKOM MOTYT OBbITh BBEIEHBI OJHOBPEMEHHO (B BHAE OIHOIO Ipernapara HIu
OTAEJbHOTO MpenapaTa) UK NOCIeNOBATENBHO C APYTON JIEKAPCTBEHHON Tepanueii Uil METOOM
neyenus. Kax nmpaBuio, KOMOMHUPOBaHHAs TEPAIUs PENyCMaTPUBAET BBEJICHHE IBYX UJIH OoJee
JIEKAPCTBEHHBIX CPE/ICTB HA NMPOTSHKEHUH OAHOTO LIUKJIA UJTH KypCa TeparyH.

CornmacHo OIHOMY BapHaHTy OCYIIECTBJIEHUS XHMHOTEPANEBTHUYECKOE CPEICTBO
npeacTaBisier  coOOH  aNKWIMPYIOLee CPeIACTBO; AHTHOMOTHK, MPOTHBOMETab0NINYEeCKOe
CPENCTBO,  JAETOKCU(UIMPYIOIIEe  CPEeNCTBO,  WMHTeP(EpOH,  MONUKIOHAJIBHOE MM
MOHOKJOHanpHOe  aHtuteno, wuHruomrop EGFR; wnrmburop HER2;  unruburop
T'MCTOHALIETHIIA3bl, TOPMOH, MHTOTHYeCKuil wuHruourop, wuHruOurop MTOR; wuHrnburop
MYJIBTUKHHA3bI, HHTHOUTOP CepUH/TPEOHHMHKUHA3bl, HHTHOUTOPBI THPO3UHKUHA3BL, WHTHOUTOP
VEGF/VEGFR; Takcan wiau NpOM3BOIHOE TAaKCaHA, MHTHOUTOP apoMaTasbl, AHTPALUKJIVH,
HALIeJTMBAOLIEEeCs] HA MUKPOTPYOOUYKH JIEKAPCTBEHHOE CPENCTBO, MHIHOUPYIOIIEe TOTOH30Mepa3y
JIEKAPCTBEHHOE CPENCTBO, WHTHOMTOP MOJIEKYJSIpHOH 1enun win ¢epMeHTa (Hampumep,
UHTHOUTOP KHHA3bI), QHAJOTMYHOE IUTHIWHY JIEKAPCTBEHHOE CPEACTBO WM JI00oe
XUMHOTEPAIeBTUYECKOE, MPOTHBOHEOIJIACTUYECKOE WM MPOTHBOMPOIU(EPATUBHOE CPENCTBO,
npuBeneHHOe B www.cancer.org/docroot/cdg/cdg 0.asp.

AJNKUITUPYIOIINE CPEACTBA SBISIFOTCS He(hazocnenuupuuecKUMI CPEACTBAMU U CHITBHBIMU
snekrpopunamu. Kak npaBuio, aqkwiMpyroIue CpeacTsa 00pa3yroT KOBAJIEHTHBIE CBS3H MyTEM
ankunuposanuss ¢ JIHK depes nykneodumbHble (parmentsl monekyiasl JIHK, Takme kak
cynb(daTHas, aMUHO, CyJNb(TUIPHIbHAS, THAPOKCH, KapOOKCHIIbHASI U MMUIA30JbHAsT TPYIIIIBL
Takoe ankunupoBaHue HapymaeT PYHKIHUIO HYKJIEHHOBOW KHUCIIOTBI, YTO BEAET K CMEPTH KJIETKH.
[TpumMepsl aNKUIUPYIOLUINX CPEACTB BKJIIOYAIOT B ceOst 0€3 OrpaHW4eHus] a30TUCThIE HIIPHUTBHI,
takue Kak nukiopochamun (Hanpumep, CYTOXAN®), mendanan (Hanpumep, ALKERAN®) u
xynopamOyrmn  (Hanpumep, LEUKERAN®); ankwncynbpoHaThl, Takue Kak Oycyibdan
(mampumep, MY LERAN®); HUTPO30OMOYEBHHBI, TaKHe Kak kKapMycTuH (Harpumep, BICNU®); u

TPHUA3HHBI, Takue Kak nakapOasus (Hanpumep, DTIC-Dome®).
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NnnrocTpaTUBHBIE AJKIIIMPYIOIINE CPEICTBA TAKKE BKIIOYAIOT B ce0s1 O€3 orpaHryYeHHs
oycynedan (Busulfex), nomycrun (CeeNU), okcanmuruiatun (Eloxatin), kapmycrun (Gliadel),
udpochamun (Ifex), wmexnoparamun (Mustargen), Oycynbpan (Myleran), kapOommaTua
(PARAPLATIN®), mucrratud (CDDP, PLATINOL®), temozonomuzn (Temodar), Tuorena
(Thioplex), Oemmamycrun (Treanda), crpemro3oumH (Zanosar), S-azauuTHOUH (Hampumep,
VIDAZA), neuuradun (Hanpumep, DECOGEN), Temozonomun (Hanpumep, TEMODAR u
TEMODAL), nakTMHOMHMLMH (TaKk€ M3BECTHBIM KaK aKTHHOMHUIMH-D M mpomaBaeMblil mon
toprosoii mapkoiit COSMEGEN), mendanan (takxe m3BecTHbli kak L-PAM, L-capkonusuH u
beHnnanaHUHUNPUT, npoxaBaemelii o Toprosoil Mapkoii ALKERAN), antperamun (Takke
U3BECTHBIN Kak rekcamerunmenamud (HMM), nponasaemerii nox Toprosoii mapkoit HEXALEN),
kapmyctuH (Hanmpumep, BCNU), Oennmamyctun (Hanpumep, TREANDA), xapGomnatux
(nampumep, PARAPLATIN®), nomyctun (taxke usBecTHbll kak CCNU, mpopaBaemblii mof
topropoii Mapkoii CEENU®), uucrarun (taxxke usBectHbli kak CDDP, mponaBaembiii mon
toproebiMu MapkamMu PLATINOL® u PLATINOL®-AQ), uuknopochamun (mpoaaBaeMblii mox
toproeeiMu Mapkamu CYTOXAN® u NEOSAR®), nakap6a3un (Ttakxke musBectHblii kak DTIC,
DIC wu wummpasonkapbokcamun, npomasBaemblii mox Toprooit Mapkoir DTIC-DOME®),
aNTpeTaMHH (Tak)Ke M3BECTHBIN Kak rekcamerunmenamua (HMM) nponaBaemblii moa TOProBoi
mapkoii HEXALEN®), wudochamun (nampumep, IFEX®), mnpokapba3zun (Hanmpumep,
MATULANE®), wmexjiopsTaMHH (Takke€ H3BECTHbI KaK a30THCTbIH HWIPUT, MYCTUH H
MEXJIOPO3TAMUH THUAPOXJIOPUA, TMpoaaBaembii mon ToproBoii mapkoii MUSTARGEN®),
crpenro3oimH (Hampumep, ZANOSAR®) u tuorena (Takke M3BeCTHBIH Kak THodochoammun,
TESPA u TSPA, u nponaBaemsiii nox Toprosoii Mapkoiit THIOPLEX®).

AnTHOMOTHYECKHE POTHBOHEOIUIACTHYECKUE cpeacTaa SIBJISTOTCST
He(dozacnermduueckumu cpeacTsaMu, KoTopble cBsizbiBatroTes ¢ JJHK wim uHTEpKamupyoTes B
JHK. Kak npasuiio, Takoe 1eHCTBHE MPUBOIUT K 00pa3oBaHMIO cTaOmIIbHBIX KomiuiekcoB JIHK
WIN pa3pblBY HHUTEH, YTO Hapyliaer OOBIYHYIO (YHKIHIO HYKJIEHHOBBIX KHCIIOT, MPUBOIS K
KJIETOUHOM cMepTH. [IprMepsl aHTUOMOTHYECKUX MPOTHBOHEOIUIACTHYECKUX CPENCTB BKIIOYAOT
B ce0s1 Oe3 orpaHueHUsT AKTHHOMUIIUHBIL, Takue Kak qakTuHoMuliuH (Hanpumep, COSMEGEN®),
AHTPALMKJINHBL, TAaKWE KaK NAayHOPYOWIMH (Hampumep, B BHUJAE JIMIIOCOMHOW HHBEKIIMOHHON
¢dopmel, Takoir kak DAUNOXOME® wunu B BUAE HHBEKIMOHHOIO PACTBOPA, TAKOTO Kak
CERUBIDINE®) u nokcopybunun (Hanpumep, RUBEX® wmun ADRIAMYCIN RDF®), u
oneomunHbl (Hanpumep, BLENOXANE®).

HnnmrocTpaTUBHBIE aHTHOMOTHKH Ta)Ke BKIIOYAIOT B ce0s1 Oe3 OrpaHn4IeHUst JOKCOPYOULINH
(Adriamycin), runocomHsIii nokcopyourma (Doxil), mutokcanTpon (Novantrone), OneoMHLIIMH

(Blenoxane), naynopyomumn (Cerubidine), mnumocomssiii mayHOpyOuumH (DaunoXome),
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nakruHOoMuLMH (Cosmegen), snupyournun (Ellence), mnapybunmn (Idamycin), nmukamunmH
(Mithracin), wmwuromuuuH (Mutamycin), nentoctatuH (Nipent), BanpyOunua (Valstar),
nokcopyounue (manpumep, ADRIAMYCIN® wu RUBEX®), Oneomuiuun (Hampumep,
LENOXANE®), nayHOopyOMumMH (Takke UW3BECTHBIH Kak MJayHOPYOMLIMH THUAPOXJIOPHUI,
JAYHOMHUIIMH # PYOWAOMHULMH THUAPOXJIOPUA, TMPOAABAEMbId MO TOPTOBOH MapKOH
CERUBIDINE®), numocoMHbI aayHOPYOMUMH (JIMIIOCOMY NayHOPYOWIMH  LIUTpara,
npoaasaemyto moa Toprosoit Mmapkoii DAUNOXOME), MUTOKCAaHTPOH (Takke M3BECTHBIA Kak
DHAD, nponaBaemsbiii mox toprooii mapkoii NOVANTRONE®), snupybunun (Harpumep,
ELLENCE™), ynapyounun (Hanpumep, IDAMYCIN®, IDAMYCIN PFS®) u muromuuus C
(mampumep, MUTAMY CIN®).

IIpoTnBOMeTaOONMMYECKHE MPOTHBOHEOIJIACTUYECKUE CPENCTBAa MPENCTABISAIOT COOOM
dazocnenudpuueckre cpeacTaa, KoTopble NeHCTBYIOT B S ¢ase (cunte3 JITHK) kinerouHoro nukia
nyteM uHruOuposanus cuHtesa JIHK wmm myTemM MHruOMpoOBaHHS CHHTE3a MYPHHOBBIX HIIH
NMPUMUAMHOBBIX OCHOBAHUI M orpaHn4eHus TeM cambiM cunTe3a JIHK. CnenosarensHo, S dasa
HE TMpOTEeKaeT, M ClIeAyeT KJIeTO4YHas CMepTh. llpumepsl NPOTHBOMETA0OIMYECKUX
NPOTUBOHEOIUTACTHYECKUX CPENCTB BKIIOYAIOT B celst 0e3 orpaHuueHus (Quiyopoyparui U ero
aHajorn (Hampumep, S-¢propnesokcuypunuH  (GrokcypuamH),  S-OTOPAE30KCHYPHIMH
MOHOCYJb(aT MeTroTpekcaT), uutapabun (oOmeusBecTHbi Kak Ara-C, IOOCTYNHBIA Kak
CYTOSAR-U®) u ero ananmoru (Hanmpumep, azauutuauH, 2'2'-nudTopae30KCHLIMTHINH
(remumrtabun)), mepkanronypusn (Hampumep, PURINETHOL®) u ero anamoru (Hampumep,
azatuonpuH), ThoryanuH (Hampumep, TABLOID®) u ero ananmoru (Hampumep, MEHTOCTATHH,
spurporunapokcu-nonmnaneHnd (EHNA), ¢nynapabun cynbpat u ki1agpuOHH), TeMUIUTa0uH
(mampumep, GEMZAR®) u MeToTpeKcar.

HnmocTpaTuBHBIE TIPOTHBOMETA0OMUYECKHE CPENCTBA TaK)Ke BKIFOYAKOT B cebsi 0e3
orpanuueHus ¢uyopoyparn (Adrucil), kaneuntabun (Xeloda), rugpoxcumouesuny (Hydrea),
mepkanronypuH (Purinethol), memerpekcen (Alimta), d¢aynapadbun (Fludara), nemapabun
(Arranon), knaapubun (Kinanpubun Novaplus), kinodapadun (Clolar), uurapadun (Cytosar-U),
neuntabun (Dacogen), mumnocomusiii nurapadua (DepoCyt), ruapoxcumoueBuny (Droxia),
npanatpekcat (Folotyn), dnokcypunun (FUDR), remuuradun (Gemzar), knanpubus (Leustatin),
baynapadbun (Oforta), merorpekcatr (MTX, Rheumatrex), merorpekcar (Trexall), Tuoryanun
(Tabloid), TS-1 wmu uurapabun (Tarabine PFS), kmagpubun (2-X10pAae30KCHAIEHO3MH,
nponasaembiii mox Toprosoii Mapkoit LEUSTATIN®), S-duyopoypaumn (mpomaBaembiidi MoOA
toproBoii Mmapkoii ADRUCIL®), 6-tuoryaHuH (mpomaBaeMblii IOA TOProBOH MapKoOH
PURINETHOL®), nemerpekcen (mponasaemsiii mox Toprosoit Mapkoid ALIMTA®), nurapabux

(Takke M3BECTHBIA Kak apaOumHocmiuuTo3uH (Ara-C), mponmaBaeMblii TOI TOProBOM MapKoi
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CYTOSAR-U®), mnunocoMmHblii nurtapabun (Takke wu3BecTHbI kak Liposomal Ara-C,
nponasaemblii mox Toprosoil Mmapkoit DEPOCYT™), nenurabuH (pogaBaeMblil O TOPTOBOH
mapkoii DACOGEN®), rugpokcuMo4eBHHY (TPONABAaEMyI0 TIIOA TOPrOBBIMH MapKaMu
HYDREA®, DROXIA™ y MYLOCEL™), ¢aynapabusn (mponaBaeMelii Ol TOPrOBOH MapKOH
FLUDARA®), ¢nokcypunusa (mpomaBaembiii mox Toproodi mapkoii FUDR®), wmanpubun
(Tak:ke M3BECTHBIN Kak 2-xyopae3okcuaaenosnH (2-CdA), mpogaBaeMblii IO TOPTOBOH MapKOM
LEUSTATIN™) wmerorpekcaT (Takke€ HM3BECTHBIM KaK aMETONTEPHH, METOTPEKCAT HaTPHs
(MTX), npomaBaembiii mox TtoproBeiMu Mapkamu RHEUMATREX® u TREXALL™) u
NEeHTOCTaTHH (TponaBaeMblii moa Toprosoit Mmapkoit NIPENT®).

NnnrocTpaTuBHBIE TETOKCUPUILMPYIOLINE CPEICTBA BKIIOYAIOT B ce0s Oe3 orpaHHyYeHHs
amugoctuH (Ethyol) u mecna (Mesnex).

WnmocrpaTtuBHble HHTEP(EPOHBI BKIIOYAIOT B ce0st 0e3 orpaHnyeHus uHTephepoH anbha-
2b (Intron A) u unrepdepon anbda-2a (Roferon-A).

WnmocTpaTuBHbIE NONMUKIOHAIBHbBIE M MOHOKJIOHAJIBHbBIE AHTUTENA BKIIIOYAIOT B ceOst
0e3 orpanudenusi Tpactysymab (Herceptin), oparymymad (Arzerra), GaBermsymad (Avastin),
putykcumab (Rituxan), neryxcuma6 (Erbitux), manutymyma6 (Vectibix), Tosurymoma6/iton'’!
tozurymoMab (Bexxar), anemry3ymab (Campath), ubpurymomat (Zevalin, In-111, Y-90 Zevalin),
remty3ymad (Mylotarg), skynusymad (Soliris) u opreHocymal.

Unmoctpatusubie narudbutopel EGFR Brirouator B cebst 6e3 orpaHudeHus: repuTHHUO
(Iressa), nmamatunu® (Tykerb), nerykcumad (Erbitux), spnorunu® (Tarceva), manutymymad
(Vectibix), PKI-166, xaneptunut (CI-1033), maryzymad (Emd7200) u EKB-569.

Unmoctpatusubie uHrnouropel HER2 BrirOUaroT B cebst 6€3 orpaHnyeHus TpacTy3ymad
(Herceptin); nanarunau6 (Tykerb) u AC-480.

UnnrocTpaTuBHBIE MHIHOUTOPBI THCTOHALIETHIIA3bl BKIIOYAIOT B celsi O0e3 orpaHuyeHHs
BopuHOCTaT (Zolinza).

I'OpMOHBI M TOPMOHAJIbHBIC AHAJOTH SIBJISIIOTCS COCAUHEHUSIMHU, TPUMEHHMBIMU IS
JEYCHHs 3JIOKAYeCTBEHHBIX OMyXOJield, MpH KOTOPbIX CYLIECTBYET B3aUMOCBS3b MEKAY
rOpMOHOM(aMH) U POCTOM W/WJIM OTCYTCTBHEM pOCTa 3JIOKQ4eCTBEHHOH omyxojiu. [Ipumepsr
TOPMOHOB Ml TOPMOHAJIbHBIX aHAJIOTOB, IPHMEHUMBIX MPH JICYCHUH 3JI0KAYECTBEHHBIX OIMyXOJIEeH,
BKJIFOYAIOT B ceOs Oe3 OrpaHHuYeHHs] aapEeHOKOPTUKOCTEPOWIbI, TaKHe KakK NPEAHH30H U
NPEIHU30JI0H, AMUHOTIYTETUMHU/I, U JPYrHe MHTMOMTOPBI apoMaTa3bl, TAKHE KakK aHaCTPO30JI,
JIETPO30JI, BOPO30JI U €KCEMECTaH, MPOTeCTHUHBI, TAKHE KaK MEreCTPOJ aleTaT; 3CTPOTeHbl U
AHTHICTPOTEHBI, Takhe Kak (ynaBecTpaH, (uyTaMuz, HUIyTaAMHI, OMKaTyTaMHI, LUIPOTEPOH
ameraTr, U S-peAyKTasbl, Takue Kak (pUHACTEpUI M AYTaCTEPUI, AHTUICTPOTCHBI, TaKHUE Kak

taMoKkcudeH, Topemuden, panokcuden, nposnokcuden, HomokcudeH, a Takke CEJICKTUBHBIC
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MonyJisiTopbl  penentopa scrporeHa (SERMS), Takme kak onmcanHble B marteHtax CIIIA
NeNo 5681835, 5877219 u 6207716; BeicBoOO)marommii ronanorporua ropmod (GnRH) u ero
AHAJIOTH, a TaK)Ke aroHUCThI ¥ aHTaroHucThl LHRH, Takue kak rosepenuH arerar u JISHnpoius.

HnnmrocTpaTuBHBIE TOPMOHBI TaKXKe BKIIOYAIOT B cedst Oe3 orpaHuYeHus TaMOKcudpeH
(Soltamox, Nolvadex), panokcuden (Evista), merectpon (Megace), neiinponua (Lupron, Lupron
Depot, Eligard, Viadur), ¢pynsecrpan (Faslodex), nerposon (Femara), rpunropenun (Trelstar LA,
Trelstar Depot), skcemecran (Aromasin), rosepenuH (Zoladex), Oukxanyramun (Casodex),
anactpo3on (Arimidex), d¢ayokcumecrepon (Androxy, Halotestin), menpokcumnporecTepoH
(Provera, Depo-Provera), actpamyctun (Emcyt), ¢payramun (Eulexin), Topemuden (Fareston),
nerapenukc (Firmagon), wuiayramun (Nilandron), abapenukc (Plenaxis) wiu TecTonakToH
(Teslac).

AHTUMHUKpPOTYOYJIMHOBbIE WJIM AaHTUMHUTOTHYECKHE CpPEACTBA, WJIM MHTOTHYECKHUE
UHTHOUTOPBI TPEACTABISIIOT CcO0OH  (asocnmenmupuueckne CpencTBa, AaKTUBHBIE IPOTHB
MHKPOTpyOOUYeK OmyXoJsieBbIX KJeTokK ¢ xome M ¢asbl mnn ¢a3pl MUTO3a KJIETOYHOTO IMKJIA.
ITpumepr! aHTUMHUKPOTYOYJIMHOBBIX CPEACTB BKJIFOYAIOT B ce0s1 O€3 OrpaHuyueHHst AUTEPIICHOUBI
U ankajouabl OapBuHKA. [IpuMepbl AMTEPIIEHOMAOB BKIOYAIOT B ceOs Oe3 orpaHuYeHHs
nakutakcen (Hanpumep, TAXOL®) u ero ananor nouerakcen (Hampumep, TAXOTERE®).
[Tpumepsl ankaaounoB OapBHHKA BKIIIOYAIOT B ceOst Oe3 orpaHHyYeHusi BHHONACTHH (HAampuMep,
VELBAN®), Bunkpuctun (Hampumep, ONCOVIN®) wu BuHOpenOuH (Hampumep,
HABEJIBUH®).

UnmrocTpaTHBHBIE MUTOTHYECKHE HHTHOUTOPBI TAKXKE BKIIFOYAIOT B ce0st Oe3 orpaHuveHusI
naxautakcen (Taxol, Onxol, Abraxane), nouerakcen (Taxotere), Bunkpuctus (Oncovin, Vincasar
PFS), Bunbnacrun (Velban), stonosun (Toposar, Etopophos, VePesid), Terunosun (Vumon),
ukcabdenmion (Ixempra), Hokonazod, snotuiioH, BuHOpenouH (Hasenbun), kamnroreuun (CPT),
upuHotekaH (Camptosar), Tonorekan (Hycamtin), amcakpun u namesapusd D (LAM-D).

HUnmocrpatusubie uaruoutopel MTOR Takke BKIOUAOT B ceOsi 0e3 orpaHuueHUs
aseposumyc (Afinitor), remcuponumyc (Torisel), panamyn, punadpopomumyc u AP23573.

UnmroctpaTuBHBbIE WHIHOUTOPBI MYJIBTHKHHA3bl BKJIOYAIOT B cebs 0e3 orpaHuveHws
copadenud (Nexavar), cyautuau0d (Sutent), BIBW 2992, E7080, Zd6474, PKC-412, motecanutd
u AP24534.

UnmoctpaTuBHblE HMHTUOUTOPBI  CEPHH/TPEOHHMHKHMHA3bl BKJIIOYAOT B cebs  Oe3
OrpaHHYeHUs] PyOOKCHUCTaypuH, >pw/hacynun TUAPOXJOPUA, (IABOMUPUAON, CEITHIIHUKINO
(CYC202, Roscovitrine), SNS-032 (BMS-387032), Pkc412, Gpuocratun, KAI-9803, SF1126,
VX-680, Azd1152, Arry-142886 (AZD-6244), SCI0-469, GW681323, CC-401, CEP-1347 u PD
332991.
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HNHruOuTops! cepuH/TPEOHNHKUHA3 TAK)KE BKIIOYAIOT B ce0s1 OiiokaTope! kackana MAP-
KHUHA3bl, KOTOPBIE BKJIIOUAIOT B ce0st Omokaropsl Raf-kuHas (rafk), peryaupyemMpix MUTOTEHOM HITH
BHEKJIETOUHBbIMU curHanamu kuHa3 (MEK) u perynupyembpix BHEKJIETOYHBIMU CUTHAJIAMH KHHA3
(ERK); a Taxke OnokaTopel INpeacTaBUTENEH cemeicTBa NpoTenHKHHA3bl C, B TOM dYHCIe
omokaropel PKC (anmbda, 6eta, ramma, STICHIIOH, MIO, JIiMOAa, HoTa, 3eTa), cemeiicrBa kuHa3 kB
(IKKa, IKKD), cemeiicrBa xuna3z PKB, npencrasureneii cemetictea kunaz AKT u TGF-6era-
peuenTopHbIX KuHa3. MHruOUTOpBI CEpUH/TPEOHNHKIHA3 TaKXKe onucansl B.J. Biochem. 126, 799
(1999), Biochem. Pharmacol. 60, 1101 (2000); Cancer Surveys 27, 41 (1996), Cancer Treatment
Res. 78, 3 (1995); Bioorg. Med. Chem. Letters 10, 223 (2000); matentre CIIIA Ne 6268391 u /nt.
J. Cancer 88, 44 (2000).

TuposuHkMHA3bl (TakXKe HEpeLeNTOpPHblE THUPO3MHKMHA3bI) BKIOYAIOT B ceds Oe3
orpannuenus c¢Src, Lck, Fyn, Yes, Jak, cAbl, FAK (kuna3sy gokanbHON anre3un), TAPO3UHKUHA3Y
bpyrona u Bcer-Abl. HWHrubutopsl HepeuenTOpHOW THPO3MHKWHA3BI OMHUCAaHBI B J.
Hematomepanus Stem Cell Res. 8, 465 (1999), u Annual Rev. Immunol. 15, 371 (1997).

WnmoctpaTuBHble WHTUOUTOPBI TUPO3MHKHMHA3bl TAakK)Ke BKIIOYAIOT B cebs  Oes
orpanuuenusi spaotunu® (Tarceva), repurunud (Iressa), umarunu6® (Gleevec), copadenund
(Nexavar), cynutunu0 (Sutent), Tpactyzymab (I'epuentun), 6aBeruszymad (Avastin), purykcumad
(Rituxan), namarunu6 (Tykerb), uerykcumab (Erbitux), manurymymab (Vectibix), aBepoaumyc
(Afinitor), amemrty3yma® (Campath), remry3ymad (Mylotarg), temcuponumyc (Torisel),
nazonann® (Votrient), nmacatunu® (Sprycel), wunorunu® (Tasigna), Batamanu® (Ptk787,
ZK222584), CEP-701, SU5614, MLNS518, X1.999, VX-322, Azd0530, BMS-354825, SKI-606
CP-690, AG-490, WHI-P154, WHI-P131, AC-220 u AMGR888.

HUnmocrpatusubie uarudburopsl VEGF/VEGFR Bxirouaror B cebsi 6e3 orpaHuyeHus
OaBenn3ymabd (Avastin), copadpenutd (Nexavar), cynutunu6d (Sutent), paHubusyma0, nerantaHud
u BaHneTHHO, akcutuHUO, OpuBanu® amanuHaT ((S)-((R)-1-(4-(4-pTop-2-merun-1H-unnon-5-
wiokcu)-5-metmnmuppono| 2, 1-f][1,2,4] rpra3suH-6-1uioKkcH )ponan-2-1)2-aMUHOMIPOITAHOAT,
TakKe n3BeCTHbIN kak BMS-582664), morecanut (TST-(2,3-nurunpo-3,3-numerwn- 1 H-uanomn-6-
w)-2-[ (4-NTUPUAMHUIMETIIT)aMHHO | -3 -MTUPUAMHKAPOOKCAMH) U TTACUPEOTHN (TAK)KE U3BECTHBIN
kak SO 230).

Wuruburopsl npeacrasureneil cemeiictsa HochOTUANIMHOZUTON-3-KHHA3, B TOM YHCIIE
onokaropsl Pekinese, ATM, DNA-PK u Ku, Tak:ke MOryT ObITh OObeIUHEHBI C COSUHEHHSIMU B
COOTBETCTBHHM C HAacToslIed 3asBkoW. Takme uHruOuTopnl obcyxknatorcs B Curr. Opinion
Immunol. 8, 412 (1996); Oncogene 17, 3301 (1998); Int. J. Biochem. Cell Biol. 29, 935 (1997); n
Cancer Res. 60, 1541 (2000).
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HNnmroctpaTuBHbIE MHTUOWTOPBI KMHA3BI TAaKKE BKIIIOYAIOT B ceOs 0e3 orpaHHYeHHs
Oapenm3ymad (HaumenuBaercss Ha VEGF), BIBW 2992 (nanenmBaercs Ha EGFR u Erb2),
nerykcnumad/Erbitux (mauenusaercs: Ha Erbl), umaruanb/Gleevic (HanenuBaercst Ha Ber-Abl),
Tpacry3ymad (HauenuBaercs Ha FErb2), redurnand/Iressa (mauenmsaercss Ha EGFR),
pannbOuzymad (HauenmBaercs Ha VEGF), mnerantanu® (mauemmBaercs Ha VEGF),
spnoruanO/Tarceva (HauenuBaetcst Ha Erb1), Hunotunu6 (HauenuBaercst Ha Ber-Abl), nanatuau®
(mauenmuBaercs Ha Erbl u Erb2/Her2), GW-572016/nanaruan® muto3miar (HaLETUBAETCS HA
HER2/Erb2), manutymymab/Vectibix (Hanenusaercs Ha EGFR), Bannerunu6 (HauenuBaercs Ha
RET/VEGFR), E7080 (nauenuBaercss Ha Heckoibko muineHed, B ToM uncie RET u VEGFR),
repuentuH (Hauenusaercs Ha HER2/Erb2), PKI-166 (nauenusaercs Ha EGFR), kaneptunu6/CI-
1033 (mauenuBaercst Ha EGFR), cyantuan6/SU-11464/Sutent (rauenusaercst Ha EGFR u FLT3),
Maty3ymab/Emd7200 (nauenusaercs vHa EGFR), EKB-569 (nauenuBaercst Ha EGFR), Zd6474
(nauenuBaercss Ha EGFR u VEGFR), PKC-412 (nauenuBaercs Ha VEGR wu FLT3),
Batananu0/Ptk787/2K222584 (nauenusaercs Ha VEGR), CEP-701 (nauenusaercs Ha FLT3),
SU5614 (nauenuaetcs Ha FLT3), MLNS518 (nauenusaercs Ha FLT3), X1.999 (HauenuBaercs Ha
FLT3), VX-322 (nauenusaercs Ha FLT3), Azd0530 (nauenusaercs Ha SRC), BMS-354825
(nauenusaercst Ha SRC), SKI-606 (nauenuBaercst Ha SRC), CP-690 (nauenusaetcs Ha JAK), AG-
490 (nauenuBaercs Ha JAK), WHI-P154 (nauenusaetrcs Ha JAK), WHI-P131 (HanenuBaercs: Ha
JAK), copadennd/Nexavar (Hanenusaercs Ha RAF-kunasy, VEGFR-1, VEGFR-2, VEGFR-3,
PDGFR-, KIT, FLT-3 u RET), nacarunu6/Sprycel (BCR/ABL wu Src), AC-220 (HanenuBaercs
Ha FlIt3), AC-480 (nanenuBaercs Ha Bce Oenku HER, «panHERY»), mortecanu® mucysbdar
(manenmuBaercss Ha VEGFI1-3, PDGFR wu c-kit), neHocymad (nHauenuBaercs Ha RANKL,
uarudoupyetr SRC), AMG888 (nauenusaercs Ha HER3) u AP24534 (HauenuBaeTcsi Ha HECKOJIBKO
muleHel, B Tom uncie Flt3).

UnnmrocTpaTUBHBIE HALEIMBAIOIINECS HA MHUKPOTPYOOUYKM JIEKAPCTBEHHBbIC CPEICTBA
BKJIFOYAIOT B ceOsi 0e3 OrpaHMYeHHs MaKJIUTAKCEN, JOLETaKCel, BHHKPUCTHH, BHUHOJIACTUH,
HOKO/a30J1, STIOTHJIOHBI U HABEJIOUH.

WnnmrocTpaTUBHBIE HHTHOUPYIOIINE TOTTOM30MEPa3y JIEKAPCTBEHHBIE CPEACTBA BKJIFOYAIOT
B ce0s1 0e3 OrpaHMYeHHUs] TEHWUITO3UJ, 3TOMO3UM, AAPUAMHILIMH, KaMITOTELHH, NayHOPYOHIIHH,
NaKTUHOMHLIMH, MUTOKCAHTPOH, aMCaKpHUH, SMUPYOULIMH U UAAPYOULIHH.

JlonogHUTENbHBIE HHTHONPYIOIIHE TOTIOM30MEPa3y JEKapCTBEHHbBIE CPECTBA BKIIIOYAIOT
B ce0s wuHruburopsl Tomouszomepasbl I, Takue Kak 3MUNOAOPHIIIOTOKCHHBL IIpuMepsr
SMUNOAOPUINIOTOKCHHOB BKIIFOYAIOT B cebst 6e3 orpanndenus stono3un (VP-16, VePESID®) u

teHunosug (VM-26, VUMON®).
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UnmrocTpaTUBHBIE TaKCaHbl WJIM TPOU3BOAHBIE TakCaHa BKIIOHYAOT B ceds Oes
OTPaHUYEHUS MMAKJINTAKCEN U TOLETAKCE.

AHTHTENa-aHTATOHUCTHI CBSI3bIBAHUS PELIETITOPHON KHWHA3bl C JIMTAHAOM MOTYT TaKXe
ciykuth uHruouropamu. [Ipumepsl BkIrO4arOT B cebsi cneundudeckoe B orHomennn EGFR
aarureno Imclone C225 (cm. Cancer Treat. Rev. 26, 269 (2000)), cneungudeckoe B OTHOLUIEHUN
erbB2 anTtureno Herceptin® (cm. Breast Cancer Res. 2, 176 (2000)) u cnenuduueckoe B
otHoumeHnn VEGFR2 antureno 2CB (cm. Cancer Res. 60, 5117 (2000)).

AHTHAHTHOTE€HHBbIE TEPANEBTUYECKHUE CPEICTBA, BKJIOUAIOIINE B Cce0s HHIHOUTOPHI
CBsI3aHHOW ¢ aHruoreHesoMm HepenentopHoi MEK, Ttakke Moryr ObITb OOBENMHEHBI C
COEMHEHUSIMA B COOTBETCTBUHU C HACTOSLIEH 3asBKOI. AHTUAHTHOTEHHbIE CPEACTBA BKIIOYAOT
B ce0si, Takle Kak Te, KOTOpble MHrHOUPYIOT 3(dekTsl (pakTOopa pocTta SHAOTEIUS COCYIOB
(mampumep, Oasermsymad [Avastin™]), u coeguHeHHs, KOTOpble HEHCTBYIOT MO IPYTrUM
MeXaHU3MaM (Hampumep, JUMHOMHUA, MHIHOMTOPBl (DYHKIMM HHTErpuHa ovP3, SHIOCTATHH H
AHTHOCTATHH).

JIOTIONTHUTENbHBIE TEePareBTHYECKUE CPENCTBA, KOTOPble MOTYT OBITh OOBEAMHEHBI C
COeIMHEHUSIMH B COOTBETCTBUH C HACTOSIIEH 3asBKOH, TAaKXKe BKJIOYAIOT B ceOsi OJIOKATOpBI
nomena SH2/SH3, kortopeie HapymaroT cBsazbiBanue nomena SH2 wmu SH3 B psne depmeHTOB
WIN aJanTepHbIX OenkoB, B ToM uucie p85 cyowenunmubl PI3-K, B kuHa3zax cemeiictBa Src,
ananrepHbix Mojiekysax (She, Crk, Nek, Grb2) u Ras-GAP. bnokaropsr nomena SH2/SH3 B
Ka4eCTBE MPOTUBOPAKOBBIX JIEKAPCTBEHHBIX CpeACTB oOcyxnatorcs J. Pharm. Toxicol. Methods
34, 125 (1995).

JIONOJHHUTENbHBIE TEPANEeBTHUECKUE CPEACTBA, KOTOPbIE MOTYT ObITh OOBEIMHEHBI C
COEIMHEHUSIMH B COOTBETCTBUH C HACTOSIIIEH 3asBKOH, TaK)K€ BKIIOYAIOT B CeOsi MHTHOUTOPBI
nepefaydl CHrHajla MHOWHO3HMTONA, Takue Kak Osokaropel (ochomumnazer C u  aHamoru
muonHo3zurona. Takue wHruOuTopsl curHan onucanbl B New Molecular Targets for Cancer
Chemotherapy ed., Paul Workman and David Kerr, CRC press 1994, London.

JIONOJTHHUTENbHBIE TEPANEeBTHUECKUE CPEACTBA, KOTOPBIE MOTYT OBITh OOBEIMHEHBI C
COEIMHEHUSIMH B COOTBETCTBUH C HACTOSIIEH 3asBKOH, TaKKe BKIIIOYAIOT B CeOsl HHTHOUTOPBI
oHkoreHa Ras, B Tom uncie uHruouTops! papaesmwnTpanchepaspl, repaHUIrepaHmITpanchepassl
u CAAX mporea3, a TakKe AaHTUCMBICIOBBIE OJIMTOHYKJIEOTUABI, pPUOO3UMBI U
UMMYHOTepaneBTH4IecKre cpencrra. Takne HHrUOUTOpBI 00Cyx)natotcs B J. Biomed. Sci. 7, 292
(2000); Curr. Opin. Lipidology 9, 99 (1998); u BioChim. Biophys. Acta, 1423, 19 (1989).

JlonoJgHUTENbHbIE WJLTFOCTPATHBHBIE oOmme XUMHOTEPATIeBTHYECKHE,
NPOTUBOHEOIUTACTHYECKUE WIJIM TMPOTHUBONPOIH(EPATUBHBIE CPENCTBA, KOTOPbIE MOTYT OBITh

O6’beI[I/IHeHI:>I C COCAUHEHUAMU B COOTBECTCTBUU C HaCTOSIIlIeﬁ SaHBKOfI, TaK>K€ BKJIFOYAIOT B ce0st
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0e3 orpanmyenust anrperamun (Hexalen), usotpermnomH (Accutane, Amnesteem, Claravis,
Sotret), Tperunoun (Vesanoid), azamurunun (Vidaza), Gopresomud (Velcade) acmaparmnasy
(Elspar), nesamuzon (Ergamisol), mutoran (Lysodren), npokap6asun (Matulane), maracmaprasy
(Oncaspar), neanneiikun-gudrurokc (Ontak), moppumep (Photofrin), ansrecneiikun (Proleukin),
nenamupomun (Revlimid), Gekcaporen (Targretin), Tamumomun (Thalomid), Temcupomumyc
(Torisel), Tpuokcun meiubsika (Trisenox), Beprenop¢un (Visudyne), mumosus (Leucenol), (1 M
teradyp — 0,4 M 5-xj10p-2,4-AUTHUAPOKCUITUPUMHUIIUH - 1| M OKCOHAT KaJivsi) ¥ JIOBACTATHH.

JlonoJHUTENbHbIE TEPANEeBTHUECKUE CPEACTBA, KOTOPbIE MOTYT OBITh OOBEOMHEHBI C
COEMHEHUSIMH B COOTBETCTBMM C HACTOSIIEH 3asiBKOH, Takke BKIIOYAOT B cels
NPOTUBOBUPYCHBIE CPECTBA, B TOM uHcie 0e3 OrpaHHYeHHs] HHTUMOUTOpBI BUpyca remnatura B
(HBV), unruduropsr npoteas3sl Bupyca remaruta C (HCV), unruduropsr nonumepasst HCV,
uaruouropsl HCV NS4A, unaruduropst HCV NS5 A, uaru6uroper HCV NS5b 1 uHrubutopsr
BUpyca nMmMyHozaeduura yenoseka (HIV).

JIOTIONTHUTENbHBIE TEepPaneBTHYECKUE CPENCTBA, KOTOPble MOTYT OBITh OOBEAMHEHBI C
COeIMHEHUSIMH B COOTBETCTBUU C HACTOSAIIEH 3asBKOH, TaKXKe BKIIOYAIOT B Ce0sl aHTUI'€HbI HIIH
aIBIOBAHTEHI, B TOM 4HCiIe 0€3 OrpaHUYeHHsI KOCTUMYJIITOPHYIO MOJieKkyily B7, uarepiaeikus-2,
unrepdepon-y, GM-CSF, antaronuctel CTLA-4, nurang OX-40/0X-40, nurang CD40/CD40,
CaprpaMocCTHM, JIEBAMU30JI, BUPYC ocnioBakuHbIL, Oaumuty Kansmera-I'epena (BCG), nunocomsr,
KBAaCI[bl, MTOJIHBIM WJIM HEMOJHBIN anbloBaHT PpeiiHaa, neTOKCHU(pHULMPOBAHHBIE YHIOTOKCHHBI,
MHUHEpaJIbHbIE Macja, IOBEPXHOCTHO-aKTHBHBIE BEINECTBA, TaKW€ KaK JIMIIOJICLUTHUH,
IUTIOPOHUKOBBIE MHOTOATOMHBIE CIUPTBI, TOJHAHUOHBL, TENTUABl M MAClSHbIE MU
yrIIeBOAOPOAHbIE d3MyIbcuU. COTIACHO OJHOMY BapHaHTy OCYIIECTBJICHUS aTbIOBAHTBHI, TAKHE
KaK THIPOKCUA ATFOMHHHS WM CyJb(paT aJFOMUHUS, MOTYT OBITh JOOABIEHBI JJIsI YCUIICHUS
CIOCOOHOCTH BaKLIMHBI 31Ty CKaTh, YCHJIMBATh WM MPOJIOHTMPOBATH UMMYHHbIH OTBeT. COrlacHO
OJHOMY BAapUAHTy OCYIIECTBJICHUS TaKXe MOTYT OBITh HCIOJNb30BAHBI JIOTIOJHUTEJbHBIE
MaTepHajbl, TaKWe KakK I[MTOKHHBl, XEMOKHHBI U TMOCJEIOBATEIBHOCTH OaKTepHATbHBIX
HYKJIEMHOBBIX KHCIIOT, Takue kak CpG, aronuct toll-momoduoro penenropa (TLR) 9, a Takxke
nomnonautenbHble aronucTsl st TLR 2, TLR 4, TLR 5, TLR 7, TLR 8, TLRY, B ToMm uucne
munonporenH, LPS, wmonodochopwmmumuny A, numoteixoeBass KHCIOTa, HWMHKBHMO],
PE3UKBUMOJ M, KPOME TOTO, arOHHUCTHI reHa I, mHaynupyemoro pernHoeBoit kucnoroi [ (RIG-I),
takue kak poly I:.C.

JlonoJHHUTENbHBIE TEPANEeBTHUECKUE CPEACTBA, KOTOPbIE MOTYT OBITh OOBEOMHEHBI C
COEMHEHUSIMH B COOTBETCTBHM C HACTOSINEH 3asiBKOH, TakXke BKIOUYAIOT B ceOs

IIUTOTOKCUYECKHUE CPENICTBA, B TOM YHuce O6e3 orpanndenus Tpuokcua Meitbsika (TRISENOX®),
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acraparmHasa (Tak)ke M3BecTHas Kak L-acmaparmnasa u L-acmaparunasa Erwinia, mpogaBaemas
nox ToproeiMu MapkamMu ELSPAR® u KIDROLASE®).

JlonoJHUTENbHBIE TEPANEeBTHUECKUE CPEACTBA, KOTOPBIE MOTYT OBITh OOBEOMHEHBI C
COEIMHEHUSIMH B COOTBETCTBUH C HACTOSIIEH 3asBKOM, TAK)K€ BKJIIOYAIOT B C€0sl pETHHOMUIBI, B
TOM uuciae Oe3 OrpaHMYeHHs QIUTPETUHOMH (TPOIaBaeMblii IMOX TOProBOH MapKou
PANRETIN®), TpeTuHOWH (MOJHOCTBEO TPAHC-PETUHOEBAsT KHCJIOTA, TAKXKe HM3BECTHAs Kak
ATRA, nponaBaemasi mox Toprosoii Mapkoit VESANOID®), uzorperunouns (13-c/s-petnHoeBast
kucynora, mnpoxaBaemas mnon ToproBbiMu Mapkamu ACCUTANE®, AMNESTEEM®,
CLARAVIS®, CLARUS®, DECUTAN®, ISOTANE®, IZOTECH®, ORATANE®,
ISOTRET® u SOTRET®) u 6excaporen (mponasaemsiii mog toprosoit Mmapkoit TARGRETIN®).

JlonoJHUTENbHbIE WILTIOCTPATHBHBIE XUMHOTEPANIEBTUYECKHE CPEACTBA, KOTOPbIE MOTYT
OBITH MCIIOJIb30BaHbl B KOMOMHALIMK C COEMHEHUSMU B COOTBETCTBUH C HACTOSINEH 3asBKOH,
BKJIFOYAIOT B ceOsi Oe3 orpaHuueHus abUpaTepoH aleTaT, ajiTpeTaMuH, aHTHAPOBUHOJACTHUH,
aypuctatuH, OekcaporeH, Oukamyramuza, BMS 184476, 23.4.5,6-nentadtop-N-(3-¢pTop-4-
metokcudenmn)oenseH cynbpoHamun, OneomurmH, N,N-gumerun-L-sanun-L-Banui-N-meru-
L-pamun-L-niponun-1-L-nponuH-Tper-OyTUaamMun,  KaxeKTHUH, LEeMaJOTHH, XJIOpamMOyLMJI,
kiodochamun, 3", 4'-munernnpo-4'-ne3okcu-8'-HOpBUH-KaJIEHKOOIACTHH, JOLIETaKCeT,
nokcetakcen, uukiaopochamua, KapOOIIATHH, KAPMyCTHH, LUCIUIATHH, KPUNTOQUIMH,
uukiaodochamun, nurapadbun, nakapdasun (DTIC), nak THHOMMIIMH, 1ayHOPYOULIMH, NeIUTa0NH,
NOJIACTATUH, JOKCOPYyOMLIMH (aApWaMuLIMH), 3TONo3ua, S-¢ayopoypaiwi, (uHAcTepun,
¢bnyTamMua, THIPOKCHMMOYEBUHY W TaKCaHbl, Mdochamua, TuUapo30i, JOHUAAMUH, JIOMYCTUH
(CCNU), MDV3100, mexiops3TaMHuH (a30TUCTBIH HNPUT), MeidanaH, MUBOOYJIUH H3ETHOHAT,
PYBOKCHH, cepTeHe(, CTPEenTO30LMH, MHTOMHLMH, METOTPEKCAT, TAKCAHbL, HWJIyTaMHL,
OHANPHUCTOH, MAaKJHUTAKCeN, neMOponu3ymad, mnpenHeMycTuH, mnpokapbasuH, RPR109881,
CTPaMyCTHH CyJib(aT, TAMOKCU(EH, TACOHEPMHUH, TAKCOJI, TPETHHOWH, BUHOJIACTUH, BUHKPHUCTHH,
BUHJI€3UH CYJb(]aT 1 BUHQIFOHHH.

JIONOJTHHUTENbHBIE TEPANEeBTHUECKUE CPEACTBA, KOTOPBIE MOTYT OBITh OOBEIMHEHBI C
COEIMHEHUSIMH B COOTBETCTBUH C HACTOSIIEH 3asBKOH, TaKKe BKIIIOYAIOT B CeOsl HHTHOUTOPBI
nepefayd CUTrHajla KJIETOYHOrO LUKJIA, NPOAroNTHYeCKHe cpencrtsa, HHruoutopel PARP,
TEPANEeBTHUECKUE CPENCTBA KOHTPOJIbHBIX TOUEK U HIMMYHHBIE MOZTYJISITOPBL.

WHruOuropsl mepemauu CHUTHajda KIETOYHOTO LHUKJIA HWHTUOMPYIOT  MOJIEKYJIBI,
BOBJICUCHHBbIE B KOHTPOJIb KIETOYHOro wnukia. CeMelCcTBO NPOTEMHKHHA3, Ha3bIBAEMBIX
knH3aBucuMbIME - KuHa3amu (CDK), u WX B3aMMOAEHCTBHE C CEMEHCTBOM OeENKOB,
Ha3bIBAEMbBIX LUKJINHAMHU, KOHTPOJIUPYET MPOXOKIACHHE 3yYKAPHOTHYECKOTO KIJIETOUHOTO LIUKJIA.

KoopauHaiusi akTUBaLlMM U WHAKTHBALMK PA3IUYHbIX KoMruiekcoB ukinH/CDK Heobxonuma
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IUIE HOPMAJBHOTO TMPOXOXKIEHHs KJIETOYHOro IHKia. Heckonbko WHTHOMTOpPOB mepenadu
CHTHaJa KJETOYHOTO LHWKJIA HAaXOIITCsl B craauu  paspaborku. Hampumep, mnpumepsl
LUKJIMH3aBUCUMBIX KnHAa3, BKirodas CDK2, CDK4 u CDK6, u ux HHruOMTOpOB OMHUCAHBI B LXP.
Opin. Ther. Patents 10, 215 (2000).

TepaneBrudeckne CpencTBa, MCIONb3YEMbIE B MPOANONTHYECKUX PEXUMaxX (HarpHUMep,
AHTHCMBICJIOBBIE OJIMTOHYKJIEOTUBI bel-2), Takke MOryT OBITh MCHOJB30BaHbI B KOMOMHALIUU
COEIMHEHUH B COOTBETCTBUM C HACTOSLLEH 3asiBKOU.

Hcnonp3yeMelii B HaCTOSIIEM NOKYMEHTe TepMUH «uHruomropsl PARP» orHOcuTCs K
rpynne (papMakoJorudeckux HHruoutopos pepmenta nonu(AlP-pudosa)-nonumepasa (PARP).
WnmoctpatusHele naruoutopsl PARP BriouaroT B ceOsi 0e3 orpanudenus onamnapud (AZD-
2281, Lynparza® xommnanumn Astra Zeneca), pykamapud (PF-01367338, Rubraca® kommnanum
Clovis Oncology), Hupanapub (MK-4827, Zejula® komnanuu Tesaro), Tanazonapud (BMN-673),
Benunapu® (ABT-888), omamapu® (AZD-2281), omamapu6 TOPARP-A, pykamapu® (PF-
01367338, AG014699), CEP 9722, E7016 (pa3pabotanneii xommnanueir Eisai), BGB-2901,
nannapud (BSI201) u 3-amunobeH3amun.

CpencrtBa, uCronp3yeMble B UMMYHOTEPAIEBTHUECKHX PEKUMAX, TaKKe MOTYT OBITh
NPUMEHUMbl B KOMOMHALIMM C COEIMHEHUSMH B COOTBETCTBUM C HACTOSALIEH 3asiBKOM.
HNMMmyHOTepaneBTH4YeCKre MOAXOMAbL, B TOM HYUCIE eX VIVO U in Vivo TIOIXOAbl AJSl YCUJICHUS
UMMYHOT€HHOCTH OIyXOJIEBBIX KJIETOK OOJBHOIO, TAKHE KaK TPAHC(HEKLUS IUTOKUHAMU, TAKUMHU
KaKk  UHTEpJIeNKuH 2, UHTEpJIeNKuH 4 WIN IPaHyJIOLUTAPHO-MOHOLUTAPHBIN
KOJIOHMECTUMYJIUPYIOLIHHA (aKTOp, MOAXONbI CO CHUKEHHEM SHEpPruH T-KJETOK, MOIXOIbl C
UCIIOJIB30BAHUEM TPAHC(PHUIMPOBAHHBIX UMMYHHBIX KJIETOK, HAmpuMep, TPaHCHUIIUPOBAHHBIX
LIUTOKUHAMH JI€HJAPUTHBIX KJIETOK, TOAXOAbl C HCIOJB30BAHHEM TPAHCHUIIUPOBAHHBIX
LIUTOKWHAMH JIMHUH OMyXOJIEBbIX KJIETOK U MOAXOABI C UCIIOJIb30BAHUEM aHTHUIHOTHITHYECKIX
AHTUTEIL.

Hcnonp3yeMslii B HACTOSIIEM TOKYMEHTE TEPMHH «T€pPanysi HHTHOUTOPaAMH KOHTPOJIbHBIX
TOYEK» OTHOCHUTCS K (POpME MMMYHOTEpAnuH JICUSHHs 3JIOKAYECTBEHHOW OIyXOJH, KOTOpas
HalleJIeHa Ha MMMYHHbIE KOHTPOJIbHBIE TOYKH, KJIFOUEBBIE PETYJSITOPbI UMMYHHOH CHCTEMBI,
KOTOpbIe CTHMYJHUPYIOT WJIM HHTHOHUPYIOT €€ HEHCTBUS, YTO MOXKET IMO3BOJIUTH OIYXOJISIM
3aIuImarh cedst OT aTak UMMYHHON CUCTeMBI. Tepanuisi KOHTPOJIBHBIX TOYEK MOKET OJIOKUPOBATH
UHTHOUTOPHBIE KOHTPOJIbHBIE TOYKH, BOCCTAHABINBAS (PYHKIIMIO UMMYHHOH CHCTEMBIL.

Hcnonp3yeMplii B HAcTOSIIEM JAOKYMEHTE TEPMHH (HUMMYHHBIE-MOMIYJISTOPBD HIIH
«AMMYHOMOZYJISITOPBDY OTHOCHUTCS K JIFOOOMY BEINECTBY, B TOM YHCJIE€ K MOHOKJIOHAJIbHBIM
aHTHUTENIaM, KOTOpPO€ BJIMSET HAa WMMYHHYIO CHCTeMy. MMMyHOMOIyJSTOPBI MOTYT OBITh

HCIIOJIb30BAHbI B KAYECTBE MPOTUBOHCOIIACTUICCKUX CPEACTB AJIA JICHCHUA 3JIOKA9€CTBEHHOM
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onyxonu. Hanmpumep, UMMyHHBIE MOAYJISATOPBI BKIOYAIOT B cedst 0€3 OrpaHMYeHUs aHTUTeNa
npotus CTLA-4, Takme xak wunmiumymad (YERVOY) wu anturena mnporus PD-1
(Opdivo/nuBonymad u Keytruda/memOponmsymad). [pyrue uMMyHOMOIYJIATOPBI BKJIFOYAIOT B
cebst 6e3 orpanmuenusi anturena [COS, antutena OX-40, anturena PD-L1, antutena LAG3,
antutena TIM-3, anturena 41BB u anturena GITR.

ITytu CLTA-4 u PD-1 sBnstoTCSI Ba)XKHBIMM HETaTUBHBIMU PETYJATOPAMHU HMMYHHOI'O
orBeta. AxtuBupoBaHHble T-knerku axtuBupyroT CTLA-4, KOTOpbIl CBsI3bIBAa€TCS Ha
AHTUTEHIIPE3EHTUPYIOIINX KJIETKaX U MHIHOUpYeT T-KIeTOUHYIO CTUMYJISLIHIO, SKCIPECCHIO TeHa
IL-2 u T-xnerounyto nponudepannto. PD-1 cBsa3bIBaeTCS € aKTUBHBIMH T-KJI€TKAMU U TIOAABJISIOT
T-knerounyro aktuBauuro. AHTaroHuctel PD-1 mpomeMoHCTpHpOBanu NpPOTHBOOINYXOJIEBBIE
s¢pdextbl. Anraronuctel nyreii CTLA-4 u PD-1, xoropble MOryT OBITH HCIIOJNB30BAHBI B
KOMOMHAIMU C COEIMHEHHSMH B COOTBETCTBUM C HACTOSINEH 3asBKOH, BKJIIOYAIOT B ceds
unuumMymad, Tpemenumymad, HuBoayMad, nemoponuzymad, CT-011, AMP-224 u MDX-1106.

Hcnonb3yeMele B HACTOSLIIEM JOKYMEHTE TEPMUHBI KHHTUOUTOPBI PD-1» 1 «tHruOUTOpBI
PD-L1» oTtHOCATCS K rpyIne HHrHOUTOPOB KOHTPOJIBbHBIX TOYEK MM MHTHOUTOPOB MMMYHHBIX
KOHTPOJIbHBIX TOYEK, MPUMEHUMbBIX B JICUEHUH 3JI0KavyecTBeHHOH omyxonu. O6a PD1 u PD-L1
NPENCTABISIIOT CO00H Oesky, MPUCYTCTBYIOLINE Ha MOBEPXHOCTU KieToK. MHruburops! PD-1 u
PD-L1 neficTByrOT C MHTHOMpPOBaHUEM CBSI3U JIMTaHAa mporpammupyemoii cmeptu (PD-L1) ¢ ero
peuentopoMm, Oenok mnporpammupyemoit cmeptu kietku 1 (PD-1). HnmoctpaTtuBHbIE
uHruouTopel PD-1 w/umn PD-L1 BrimouaroT B cedsi Oe3 orpanudenust HuBosaymad (Opdivo),
nemOponmuzymad (MK-3475 wnu namOpommsymad, Keytruda), aresomuzymad (Tecentriq),
aBenymad (Bavencio), mypsanymad (Imfinzi), mugunuzymad, AMP-224, AMP-514, PDROO1,
uemurinmMad, BMS-936559 u CK-301.

Anrurena npotus PD-L1 u cniocoObl uX MmoyyueHust U3BECTHBI B YPOBHE TEXHUKH. Taxue
antutena npotuB PD-L1 Moryr ObITh TOJUKJIOHAJBHBIMUA WM MOHOKJIOHAJIBHBIMH, W/HIH
PEKOMOMHAHTHBIMH, W/WIN T'YMaHU3UPOBaHHBIMH. MimoctpatuBHble aHTHUTeNa npotus PD-L1
packpeiThl B mateHTax CIITA NoNe 8217149, 8383796, 8552154, 9212224 u 8779108, a Takxe B
nyOnuKkanusx 3asBOK Ha Bblmady mnateHtoB CIITA NeNe 20110280877, 20140341902 wu
20130045201. JlomomHUTENbHBIE WJUIOCTPATUBHBIE aHTUTENa mnpotuB PD-L1  (takke
Ha3piBaeMble CD274 wnm B7-H1) m cmocoObl mpumeHneHusi packpbiTel B mareHTtax CIIIA
NeNe 7943743, 8168179 u 7595048, B W0O2014055897, W02016007235, a Tak:ke B Iy OJIMKALHSIX
3asBOK Ha Bbigady mateHTOB CIIIA NeNe 20130034559 u 20150274835. CornacHO OJHOMY
BapUAHTy OCylIecTBIeHUs1 anTuTeno nporus PD-L1 npencrasisier coboit BMS-936559 (MDX-
1105), MPDL3280A (RG7446), MEDI4736, TECENTRIQ™ (arezonu3zymad), YW243.55.570,
MPDL3280A, BMS-936559, MEDI4736, unu MSB0010718C, mnu aHTUTENO, KOTOPOE COAEPKUT
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Vu u VL, omucanHoe B WO02013019906 (mampumep, SEQ ID NO: 21 u 24 B yka3aHHOM
nokymente). [Ipumeps anturen npotus PD-L1 u ciocoOsl nx mony4eHus Takxe onucansl B WO
2010077634, WO 2007005874, WO 2011066389, WO 2013019906, WO 2010077634, B
nareHTax CIITA NeNe 8217149 u 8383796, a Takke B myONMuKanMy 3asBKH HA BbIAA4Yy MaTeHTa
CIIIA Ne 2013034559.

Anraronuctsl PD-1 wnm wunruburopsr PD-1 oTHOcATCS K JIOOBIM XMMHUYECKOMY
COEMHEHUI0 MM OMOJIOTMYECKON MOJIeKyJie, KOTOpble OJNOKUpYIOT cBsizbiBaHue PD-L1,
SKCIPECCUPOBAHHOIO B KJIETKE 3JI0Kaue€CTBEHHOU omyxonu, ¢ PD-1, skcnpeccupoBaHHBIM B
uMMyHHOH Kkierke (T-xmerke, B-knerke wnmm NKT-kierke), W NpeanoOYTHTENBHO TaKkKe
OnokupyIoT cBsi3piBanre PD-L2, skCripeccHpOBaHHOIO B KIIETKE 3JIOKAYECTBEHHOW OMyXOJIH, C
3KCIIPECCUPOBAaHHBIM B UMMYHHOH kjieTke PD-1. AnpTepHaTHBHbIE HA3BaHUs WU CHHOHUMBI PD-
1 u ero nmurannos Bkmo4daroT B cedst PDCD1, PD1, CD279 u SLEB2 anst PD-1; PDCDI1LI, PDLI,
B7H1, B7-4, CD274 u B7-H nns PD-L1, a Takcke PDCDI1L2, PDL2, B7-DC, Btdc u CD273 nast
PD-L2. AMHHOKHCJIOTHBIE TIOCJIEIOBATENBHOCTH 4YenoBedeckoro PD-1 mMoryT ObITh HaiiieHbl B
NCBI nokyce Ne NP_005009. AMHHOKHUCIIOTHBIE MTOCIEN0BATeIbHOCTU UesoBeueckux PD-L1 u
PD-L2 moryT 6bTh Hatinensl B NCBI nokycax NeNe NP 054862 u NP_079515, cOOTBETCTBEHHO.

Awntaronuctel PD-1 BxmouaroT B ceOs MOHOKJIOHaJbHOE aHTuUTeNo (mAb) wnm ero
AHTUTeHCBS3BIBAIOIINN (hparMeHT, KOTopbli cnenuduyecku ceszbiBaercs ¢ PD-1 wiu PD-L1 u
MPEANOYTUTENBHO CrielnUUECcKr CBA3bIBAETCS ¢ 4enoBedeckum PD-1 wnu yenoseyeckum PD-
L1. mAb MoeT mpeacTaBisiTh COOOM UeJI0BeUECKOE AHTUTENIO, I'YMaHU3UPOBAHHOE AHTUTEJNO MU
XUMEPHOE aHTUTEJIO U MOKET BKITIOYATh B C€0s1 YEJIOBEUECKYI0 KOHCTAHTHYIO 00sacTb. CoriacHo
HEKOTOpPhIM BapUAHTaM OCYINECTBJICHUS] 4YeJOBeYeCKass KOHCTAaHTHas 00JacTh BhIOpaHa W3
TPyIIbL, cocrosimed u3 KoHCTaHTHbIX obOmjacrer IgGl, IgG2, IgG3 wu IgG4, u cornmacHo
NPEANOYTUTENIbHBIM ~ BapUAHTAM  OCYINECTBJICHUS YeJIOBeYeCKasi KOHCTAaHTHasi — 00JacTh
npexacrasisier cobol korcTaHTHYIO obnacth IgGl mnm IgG4. CornacHoO HEKOTOPBIM BapHaHTaM
OCYLIECTBJICHHs] AHTUTE€HCBSI3bIBAIOINNI (PparMEeHT BbIOpaH U3 rpymsbl, cocrosimeii u3 Fab, Fab'-
SH, F(ab')2, scFv u Fv ¢parmenTos.

ITpumepsr mAb, KOTOpBIE CBSI3BIBAIOTCS € 4enoBedeckuM PD-1, ommcaHbl B maTeHTax
CIITA NeNe 7488802, 7521051, 8008449, 8354509 u 8168757, B WO 2004004771,
WO 2004072286, WO 2004056875, a Takke B myOJMKaIiK 3asiBKU Ha Bbinady natenTta CIIA
Ne 20110271358. CornacHO OTHOMY BapHaHTY OCYINECTBIEHHS MAb MpOTHB YenoBedeckoro PD-
1, mpuMeHnMBbIe B KadecTBe aHTaroHucToB PD-1, BkmrouaroT B cebs MK-3475, Huomymao,
rymanmsupoBanHbele antutena h409All, h409A16 u h409A17, KOTOpBIE ONHUCAHBI B

WO 2008156712, u AMP-514.
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Hpyrue anTaroHuctel PD-1, mpuMeHHUMBIE B KakOM-JIMOO M3 acleKTOB U BapHUAHTOB
OCYIIECTBIICHHSI HACTOSIIIEH 3asBKH, BKJIFOYAIOT B C€0sI IMMYHOAAT€31WH, KOTOPBIHA CTIeLU(pUIECKU
cesi3biBaeTcs ¢ PD-1 u npennouTuTenpHO criennpuaecKUMH CBSI3bIBAETCS ¢ YenoBedeckuM PD-1,
HarpuMep, OJIOK CITHUSIHUS, CONEP KL BHEKJIETOUHYIO WK CBsi3biBarolIyto PD-1 vacts PD-L1
win PD-L2, cnuTyr0o ¢ KOHCTaHTHOH oOnacTero, TakoW kak Fc-o0macte MOJeKysbl
uMMyHoroOynuHa. [IpuMepbl MosleKy 1 IMMYHOQATe3UH, KOTOPBIE CIIEM(PHUUECKH CBS3BIBAIOTCS
¢ PD-1, omucansr B WO 2010027827 u WO 2011066342. CornacHO OZHOMY BapHaHTy
ocymecTBieHus: aHTaroHucTsl PD-1 Bkmodaror B cebst AMP-224 (takke u3BeCTHBIN Kak B7-
DClg), xoropsrii siBsiercst Oenxom cnusinust PD-L2-FC u cBsasbiBaercs ¢ uenoseueckum PD-1.

CornacHo OgHOMY BapHaHTYy OCYLIECTBJIeHHUs1 aHTUTeNO npotuB PD-1 npencrasiser
coboii KEYTRUDA/nemOponusymad, packpeiBaemblii B mareHte CIIIA Ne 8168757, wm
Opdivo/uuBonymad (Takke wu3BecTHbI kKak BMS-936558, MDX-1106 u ONO-4538,
packpbiBaemblii B mateHTe CIITA Ne 8008449).

CornacHo ogHOMy BapuaHTy ocyiuectienus: antaronuct CTLA-4 npencrasisier coboi
Yervoy (ununumyma0), onucanuslil B mateHTax CIIA NeNe 6984720 u 7605238.

JlononHuTeNbHbBIE IIPUMEpPBI OPYTUX TEepaneBTUYECKUX CPEICTB
(TPOTHBOHEOIIJIACTHYECKUX CPEACTB) AJIsl NMPUMEHEHUs B KOMOHMHAIMM MM B COBMECTHOM
BBEJIEHHU C COEJMHEHHEM B COOTBETCTBHM C HACTOSILIEH 3aiBKOH BKJIIOYAIOT B ceOsl aHTUTENa
npotuB [COS. Aronucruueckue anturena npotuB ICOS wumm cBsasbiBatrommx ICOS Genkos
packpbitel B WO 2012013004, WO 2014033327, WO 2016120789, B nyOnukanusx 3asBOK Ha
BbIiauy nateHToB CIITA NeNe 20160215059 u 20160304610, nanpumep, SEQ ID NO: 1-6, unu
HETNOCPEICTBEHHBIN UX 3KBUBAJIEHT, packpbiBaembiii B WO 2016120789, nomen VH, comep ramiuit
AMHHOKHCIIOTHYIO IOCJIEI0BATENIbHOCTD, IO MeHbLIel Mepe Ha 90% HIEHTUYHYIO [10 OTHOLIEHUIO
k SEQ ID NO: 7, packpweiBaemoii B WO 2016120789, w/umu agomeH Vi, ComepsKalluii
AMHHOKHCIIOTHYIO I1OCJIE€I0BATENIbHOCTD, IO MeHbLIeH Mepe Ha 90% HIEHTUYHYIO [10 OTHOLIEHHIO
k SEQ ID NO: 8, packpsiaemoii B WO 2016120789.

JlononHuTeNbHBIE pUMEpHI IpyTrHUx TepaneBTHUYECKUX CPEICTB
(MIPOTHUBOHEOINIACTUYECKUX CPENCTB) IJIi NMPUMEHEHHUS B KOMOWHALMH WJIH B COBMECTHOM
BBEJICHUU C COCAMHEHHEM B COOTBETCTBHH C HACTOSIIEH 3asBKOH BKJIIOUAIOT B ceOsl aHTUTENA
npotus OX040. Takue antutena ormcansl B WO 2012027328, WO 2013028231 (Hanpumep,
aHTUTEJIO, copaeprkaliee Vi, UMEIOIYI0 IOCIEA0BAaTEIbHOCTb, MO MeHblIel mepe Ha 90%
uneHTHu4dHyo 1o otHomeHuto Kk SEQ ID NO: 10, u/unu Vi, UMEIOIIYIO MOCIe0BATEbHOCTD, 10
MeHbiel mepe Ha 90% wupentuunyro no otHomeHuro k SEQ ID NO: 4 B ynoMsiHyTbIX

TOKYMEHTAaXx).
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JlonoJHUTENbHbIE PUMEPHI OpyTUX TEPareBTUIECKUX CpEICTB
(MPOTHUBOHEOTIACTUYECKUX CPENCTB) IJIsi NMPUMEHEHHS B KOMOWHALMH WM B COBMECTHOM
BBEJICHUHU C COEAMHEHHEM B COOTBETCTBHM C HACTOSIIEH 3asBKOW BKIIOYAOT B ce0s
UMMYHOCTUMYJIMpYIOIIME cpeAcTBa. lcrmonpdyemblii B HACTOSIEM JOKYMEHTE TEpPMHH
«AMMYHOCTHMYJIUPYIOIEE CPEACTBO» OTHOCHTCS K JIOOOMY CPEINCTBY, KOTOPOE MOXKET
CTUMyJIHMpOBaTb MMMYyHHYIO  cuctemy. Hcnonpdyemble B~ HAcTOSIIIEM  JTOKYMEHTE
UMMYHOCTHMYJIUPYIOLINE CPEICTBA BKIIIOYAIOT B ce0s1 O€3 orpaHNYeHNs] BAKL[UHHbBIE a{bIOBAHTHI,
Takye kak aroHuCThl Toll-nmonoOHeIx perentopos, T-kineTounbie 010KaTOPBI KOHTPOJIBHBIX TOYEK,
takue kak mAb nporus PD-1 u CTL4, u T-keTo4HbIH arOHUCT KOHTPOJIbHBIX TOUEK, TAKON KaK
aronucruueckue mAb nporus OX-40 u ICOS. Mcnonb3yemblil B HACTOSIIEM TOKYMEHTE TEPMUH
«MMMYHOCTUMYJIUPYIOIIEE CPEACTBO» OTHOCHUTCS K JIIOOOMY CPEINCTBY, KOTOPOE MOXKET
CTUMyJIMpOBaTb MMMYyHHYIO  cuctemy. Hcnonpdyembple B HAcTOSIIEM  JTOKYMEHTE
UMMYHOCTUMYJIMPYIOLINE CPECTBA BKIIOYAIOT B ce0s1 O3 OrpaHMYeHNs] BAKLIMHHbIE aJIbIOBAHTHI.

CornacHo OIHOMY BapHaHTy oOcCyinecTBieHHs aroHHCTbI TLR BkiowaroT B cebsi Oe3
orpannuenusi Pam3Cys, aronuct TLR1/2; CFA, aronuct TLR2; MALP2, aronuct TLR2;
Pam2Cys, aromuctr TLR2; FSL-I, aronmucr TLR-2; Hib-OMPC, aronuct TLR-2;
NOJMMHO3UHOBYIO  TOMHUUTUAWIOBYI0 kucioty (Poly I:C), aromucr TLR3; mnomuaneHO3WH-
noyuypuniiopyro kucnory (poly AU), aronuct TLR3; moJMUHO3MHOBYO-MOJULIUTHIUIOBYIO
KUCJIOTY, CTaOWJIM3MPOBAaHHYI NOJH-L-mM3uHOM M kapOokcumermiemonao3on  (Hiltonol),
aronuct TLR3; Oakrepuanbubiii ¢aareminH, aronuct TLRS;, umwukeumon, aronuct TLR7;
pesukBumon, aronuct TLR7/8; nokcopubun, aronwct TLR7/8, m HemeTWiIMpPOBaHHBINA
nunykieotun CpG (CpG-ODN), aronuct TLRO. JlonomHutenbhbie aroHucThl TLR BKIIFOYAIOT B
cebss  Oe3  orpaHumueHus:  amuHOANKWiarimrokozamuauadocdharer  (AGP).  Ilpumepom
BCTpeuaromerocss B mpupone aronucra TLR4 sensercs Oakrtepuanbhbiii LPS. Ilpumepom
nojgycuHrerudeckoro aromucrta TLR4  sBusercs  monodochopwmmmun A (MPL).
HononuutensHble npoussBoanbie AGP packpeiTel B mareHTtax CIITA NeNe 7129219, 6525028 u
6911434,

CornacHO OAHOMY BapUaHTY OCYIIECTBJIEHUs] UMMYHOCTHUMYJIUpYIOIIEEe CPEACTBO AJis
NPUMEHEHUsT B KOMOHMHALIMM C COENMHEHUSIMH B COOTBETCTBHHM C HACTOSLIEH 3asBKOH
npexacrasisier codoii aronuct TLR4. CornacHo oqHOMY BapHaHTy ocymecTsyieHns aronuct TLR4
npexacrasisier coboli CRX-601, CRX-527 umun CRX 547. Jlpyrue BapHaHThl OCYIIECTBIICHHUS
BKIFO4arOT B ce0s1t AGP, Takue kak CRX 602 umu CRX 526.

Kpowme Toro, coenuHeHNst B COOTBETCTBHH C HACTOSIIEH 3asIBKOI MOTYT OBITh OOBEMHEHBI
C APYTMMHU TepaneBTUYECKUMHU CPEICTBAMHU, KOTOPbIE, IO CBOEH aAbIOBAHTHOM MPHUPOJE, MOTYT

NENUCTBOBAaTh CO CTUMYJISILMEH MMMYHHOH CHUCTE€Mbl B OTBET HAa AHTHUIC€HBI 3JIOKAYECTBEHHOMU
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OIyXOJIM, TPUCYTCTBYIOIINE B HMHAKTUBHPOBAHHOMH(BIX) OMyxoieBOi(bIx) kierTke(ax). Takue
aI’bIOBAHTBl BKIIIOYAIOT B ceOst 0€3 OrpaHWYEHHs JIMIUABL, JIMIIOCOMBI, MHAKTHBHPOBAHHBIE
OakTepnn, KOTOPbIE UHAYLUPYIOT BPOXKIEHHBIN HIMMYHUTET (HAPUMeEp, NHAKTUBUPOBAHHBIE WIIN
arTeHyupoBaHHbIe Listeria monocytogenes), KOMIIO3UIIUH, KOTOPBIE OMOCPEAYIOT AKTHUBALIUIO
BpoxkneHHoro uMmmyHmrera uepe3 (NOD)-nomoGuble penentoper (NLR), ocHOBaHHBIE Ha
uHIynupyemMoM petuHoeBol kucyioroil rene (RIG)-I-momoOubie penentopsr (RLR) w/mmm
nektuHoBele perientopbl C-tuna (CLR). Ilpumepsrt PAMP BximrouaroT B ce0si JTUIONMPOTEUHB,
JIMIIOTNIPOTEUAbI, MENTUAOTIIMKAHBI, 3UMOCAH, JIMIIONONMCAXapyu/bl, HeHCCepUallbHbIE MOPHHBI
¢bnareqnnH,  npowuMH, — rajakronepamMuzi, — Mypammigunentuna.  llentupornukaHsl,
JIMIIOTNIPOTENHBl U JIMIIOTEWXOEBbIe KHUCIOTHI SBJISIOTCS KOMIIOHEHTAMHU KJIETOYHOM CTEHKHU
IPaMITOJIOKUTENBHBIX  OakTepuii. Jlumomonucaxapuapl 3KCHPECCHPYIOTCS  OOJBIINHCTBOM
OakTepuii, IpU STOM OHUM U3 NIpUMepoB siBsieTcss MPL. @arenianH OTHOCUTCS K CTPYKTYPHOMY
KOMITOHEHTY OaKTepUaJbHOTO JKIYTHKA M CEKPETHPYETCsS MAaTOreHHBIMH M KOMMEHCAJIbHBIMU
Oakrepusimu,  o-rajmakrosmiepamun  (o0-GalCer) sBiseTcs aKTUBaTOPOM — HATypaJIbHBIX
kuepHbix  T-knerok (NKT). Mypamungunentun npencrasiser co0oil  OHMOaKTHBHBIN
HETITUIOTINKAHOBBIA MOTUB, OOLIHH It BCeX OaKTepHil.

JlonojaHuTeNbHbIE IPUMEPHI IOpyTux TepaneBTUYEeCKUX CpeZCTB
(TPOTHBOHEOTIJIACTHYECKUX CPEACTB) AJIsl NMPUMEHEHUs] B KOMOMHAIMM WM B COBMECTHOM
BBEICHUU C COCMHEHUEM B COOTBETCTBHUHU C HACTOSIIEH 3asBKOH BKJIIOYAIOT B Ce0sl HHTHOUTOPBI
IDO (nanpumep, smakagocTar, packpoeiaemblii B matente CIIIA Ne 8034953), unruburopst CD73
U aHTarOHHCTHI afieHO3MHa A2a u A2b.

CornacHo OIHOMY BapHAHTy OCYIIECTBJICHUS COEAMHEHUS MOTYT OBITh BBEIEHBI B
KOMOWHAIIMM C OJHUM WM HECKOJbKMMH OTAEIbHBIMU (hapMalleBTUYECKUMH CPEICTBAMHU,
HarpuMep, XHUMUOTEPANEBTUYECKUM CPEICTBOM, HWMMYHOTEPAIEBTUYECKHM CPEICTBOM HIIU
BCTIIOMOTaTEJIbHBIM TEPAIEBTUYECKUM CPEACTBOM.

CoenuHeHHss B COOTBETCTBHM C HACTOSINEH 3asiBKOM MOTYT OBITh HCIIOJIb30BaHbI B
KOMOWHAIMY TIO MEHBLIEH Mepe C OIHUM IPYTUM TE€PAIEeBTUYECKHM CPEICTBOM, NMPUMEHUMBIM
IUISL TIPEOYNPEXKICHUST WK JICUeHHs OaKTepUasbHBIX M BUPYCHBbIX MH(peknuid. [Tpumeps! Takux
CPEACTB BKIIOYAOT B ceOsi 0Oe3 OrpaHWYeHHs] WMHTHOUTOPHI IOJMMEpasbl, TaKue Kak
packpeiBaembie B WO 2004037818 u WO 2006045613; JTK-003, JTK-019, NM-283, HCV-796,
R-803, R1728, R1626, a Takxe packpeiBaeMbie B WO 2006018725, WO 2004074270,
WO 2003095441, B nybnukanuu 3asBKM Ha Bbimady mareHta CIIIA Ne 20050176701, B
WO 2006020082, WO 2005080388, WO 2004064925, WO 2004065367, WO 2003007945,
WO 2002004425, WO 2005014543, WO 2003000254, EP 1065213, WO 2001047883,
WO 2002057287, WO 2002057245; wHrHOWUTOPBHI pEIUIMKALMH, TaKWe KaK alUKIJIOBUD,
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(haMIUKJIOBUP, TaHLHUKJIOBHD, UAO(OBUpP, JAMUBYIUH U TOAOOHBIE CPENCTBA; MHTHOUTOPBI
nporeas, Takue Kak HWHruOuTopnl mporea3sl HIV cakBuHAaBHp, PHUTOHABHP, WHIWHABUD,
HenpuHABHP, aMIIpeHaBup, pocammnpeHaBup, OpekaHaBup, aTa3aHABUD, TUIPAHABHP, TAIWHABUP,
naszuHaBup, W uHruoOwmropel mporeassl HCV BILN2061, VX-950, SCH503034 u nmonoOHble
CPEeACTBA, HYKJIEO3UIHbIE H HYKJICOTHIHbIE HHTHOUTOPBI OOPAaTHOM TPAHCKPHIITA3bl, TAKHUE KaK
3UJOBYAMH, TUAAHO3MH, JIAMUBYIHH, 3aMUUTaOuH, abakaBup, cTaBunuH, anedosup, anedoBup
IOUMABOKCHII, (PO3UBYIMH, TONOKCHJI, SMTPULIUTAOWH, AJOBYIOUH, aMIOKCOBHP, 3JIBYLHTAOWH,
TeHO(OBHpP AUCTIPOKCHI pymapar, TeHooBup anapenamun pymapat/remudymapar u nogoOHbIe
CPEACTBA, HEHYKJICO3UIHbIE MHTMOUTOPHI OOpPaTHOM TpPaHCKPUNTA3bl (B TOM YMUCIE CPEACTBO,
oOnanaroiee aHTHOKCUIAHTHON aKTUBHOCTBIO, TAKOE KaK HMMYHOKAJI, OJITUIPA3 U T. I1.), TAKUE
KaK HEBUPAIUH, JeNaBUPAUH, d(paBUPEHL], JOBUPH, HMMYHOKAJ, ONTUIpa3, kanpaBupul, TMC-
278, TMC-125, 3TpaBUpuH PUINUBUPUH U MOAOOHBIE CPEACTBA, MHTUOUTOPBI IPOHHUKHOBEHUS,
takue kak SHPyBupTHA (T-20), T-1249, PRO-542, PRO-140, TNX-355, BMS-806, 5-Helix u
nofoOHbIe CpPEeACTBA;, HMHIMOMTOPBI HHTErpasbl, TaKHe Kak OJYTerpaBUp, SJIBUTErPABHP,
panrerpaBup L-870,180 u monoOHble CpencTBa;, MHrHOWTOPBI MOYKOBAHMS, Takue Kak PA-344,
PA-457 u nogoOHbIe cpencTBa; MHrMOUTOPHI XEMOKHHOBBIX PELIENITOPOB, TAKHE KaK BUKPUBHUPOK
(Sch-C), Sch-D, TAK779, mapasupoxk (UK-427,857), TAK449, a Takxe Te, KOTOpbIE PaCKPHITHI
B WO 2002074769, WO 20040054974, WO 2004055012, WO 2004055010, WO 2004055016,
WO 2004055011 u WO 2004054581, u nogoOHbIe CpeacTBa; YCHIUTEIH (HapMaKOKMHETHUECKUX
nMapaMeTpoB, TaKkWe Kak KOOWLMCTAT, WHTMOUTOPBI HekWpamuHumasbl, Takue kak CS-8958,
3aHAMUBUP, OCENTAMUBHUD, MEPAMUBUP M TOAOOHBIE CPENCTBA, OJIOKATOPBI MOHHBIX KaHAJIOB,
TaKWe KaK aMaHTAIMH WJIA PUMAHTAJMH U TMOAOOHBIE CPEACTBA; a TAKKe MHTEP(EPUPYIOLIYIO
PHK, anTHCMBICTOBBIE ONMMrOHyKJeoTUAbl M Takue Kak ISIS-14803 u momoOHble cpencTsa;
NPOTUBOBUPYCHBIE areHTbl C HEYCTAaHOBIEHHBIM MEXaHU3MOM JIeHCTBHUS, HampuMep,
packpbiBaembie B WO 2005105761, WO 2003085375, WO 2006122011, pubaBupuH u mogoOHbIe
CpencTsa.

CoenuHeHHss B COOTBETCTBUH C HACTOSLIEH 3asBKOH MOTYT OBITh HCIONB30BAaHbI B
KOMOWHAIUY IO MEHbIIEH Mepe ¢ OJHUM JIPYTUM TEPANeBTHYECKUM CPEICTBOM, KOTOPOE MOXKET
OBITh MPUMEHHUMO B JICYEHUHU CBSI3aHHBIX C capkoMoii Kamomu repriesupychbix napexuit (KSHV
u ceszaHHbIX ¢ KSHV), B TOM uncie 6e3 orpaHnueHnsi XUMHOTEPANIeBTHYECKHE CPECTBA, TAKHE
Kak OJIOMULINH, BUHOJACTHH, BUHKPUCTHUH, LHUKIOPOCcHaMun, MPEOHU3O0H, ATUTPETHUHOMH U
JIMTIOCOMHBbIE AHTPALUKIINHBI, TaKkue KaK ZOKCOPYOHUIIHH, JayHOPYOHIIHH,
UMMYHOTEPANEBTHUECKNE CPENCTBA, TAKHE KaK PUTYKCUMAO, TOLMIN3YMad, CUATyKCcuMad u

APYTUEC, TAKUE KaK MAKJIUTAKCECIT U pallaMHILIUH.
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CoenuHeHHsT B COOTBETCTBUU C HACTOSLIEH 3afBKOH MOTYT OBITh HCIONB30BAaHbI B
KOMOWHAIMY IO MEHbBINEH Mepe ¢ OJHUM JIPYTUM TEPANeBTHYECKUM CPEICTBOM, KOTOPOE MOXKET
ObiTb mpuMmeHuMo B JedeHnn uHpexknuu TB (Mycobacterium tuberculosis) u Tymsipemun
(Franciseiia tularensis), B ToM uncie 0e3 OrpaHUYEHUs] EPOPANbHBIE CPEACTBA NEPBOH JIMHUH,
TaKkie KaK W30HWA3HI, pupaMIuLIvH, MHPa3HHAMUA, 3TaMOYTOJ, CTPENTOMHIMH, pupabyTHH;
WHBEKLIMOHHBIE CPECTBA, B TOM YHCJIe KAHAMUIIMH, AMHUKALIMH, KalIPEOMHUIINH, CTPENTOMHLINH,
(TOPXUHOJIOHBI, B TOM YUCIE JIEBO(IOKCALNH, MOKCU(IIOKCALUH, O(pIIOKCAINH, NepopasbHbIe
OaKTepHOCTaTUYECKUE CPENCTBA, TaKWe KakK Iapa-aMHHOCAIUIMIIOBAs KHCIIOTA, LIUKIOCEPUH,
Tepu3nuAoH, THOHamuA, npotuoHamu;, SQ-109 PNU-100480, pudanentun, nenuszomnun, PA-824,
AZD5847, ratudnokcanus, Mmokcuduokcarus, Sirturo (6enaksunun), nenamanun (OPC-67683),
a TaK)Xke CPeICTBAa C HEOINpPENEeNEHHbIM MEXaHH3MOM JAEWCTBUS B JIEYEHUU YCTOWYMBOIO K

JeKapcTBEHHOMY  cpenctesy 1B B TOM  4ucie  Kiohasumuz, JIMHE3 0N,

,
AMOKCHLIMJIJTMH/KJIABYJIAHAT, THOALETA30H, MMHIIEHEM/IL[MJIACTATHH, W30HUA3UZ TPH BBICOKOH
103€, KJIAPUTPOMHLIMH U LUMPOQIOKCALIH.

CoenuHeHHsT B COOTBETCTBHHM C HACTOSIIIEH 3aiBKOH MOTyT OBbITb MCIOJNb30BaHBI B
KOMOWMHAIMY 110 MEHbIIEH Mepe C OJHUM NMPOTHBOMHKOOAKTEPHUABHBIM CPEICTBOM (TaKUM Kak
wonuasug (INH), stamOyron (Myambutol®), pudamnun (Rifadin®) u nupazunamun (PZA)),
OaKkTepULUIHBIM AaHTHOMOTUKOM (TakuM Kak pudadbytur (Mycobutin®) wnu pudaneHTHH
(Priftin®)), amuHornmkosupom (Capreomycin®), GTOPXUHOJIOHOM  (JIEBO(DIOKCALIUHOM,
MOKCH(JIOKCALITHOM,  O(JIOKCALIMHOM), THOAMHIOM  (3THOHAMHIOM),  LHUKJIOCTIOPHHOM
(Sandimmune®), napa-aMHUHOCATHIIMIIOBOM KUCIOTIH (Paser®), nukinocepuHom (Seromycin®),
kaHamuimHOM (Kantrex®), CTpenTOMHUIIMHOM, BUOMHIIMHOM, KanpeomunuHoM (Capastat®),
OenaxuinH (Qymaparom (Sirturo®), oxcazomumauHoniM (Sutezolid®), PNU-100480 wiwm
nenamanunom (OPC-67683).

CoenvHeHHsi B COOTBETCTBHHM C HACTOsIIEH 3asBKOH MOryT ObITh HCIOJNb30BaHBI B
KOMOHMHALMY TI0 MEHbIIEH Mepe C OMHUM IPYTHM TEPATIeBTUUECKUM CPEACTBOM, KOTOPOE MOKET
ObITh MpUMEeHNMO B JiedeHny nHpekun Chlamydia, B Tom uncne 6e3 orpaHu4eHus a3UTPOMHLIVH,
TOKCHLIMKJIMH, SPUTPOMHULIMH, JIEBODIOKCALUH U OPJIOKCALIMH.

CoenvHeHHsT B COOTBETCTBUH C HACTOsIIEH 3aiBKOH MOIrYT ObIThb HCIOJNb30BaHBI B
KOMOMHALIMY IO MEHbIIEH Mepe C ONHUM IPYTHM TEPANIeBTUUECKUM CPEACTBOM, KOTOPOE MOKET
ObITh MPUMEHNMO B JieueHUH nHpekunu Plasmodium, B ToM uncie 6e3 orpaHu4eHUs! XJIOPOXHH,
aTOBAKBOH-TIPOTYaHWUJI, apTeMeTep-1yMeaHTpuH, Me(IOXHH, XUHIH, XUHUIUH, TOKCOLMKIINH,
LIMHAAMULIMH, apTECYHAT U MPUMaXHH.

B neuenun ammorpoduueckoro mjarepanmpHOro ckieposa (ALS) coenuHeHHs B

COOTBETCTBHH C HACTOSIIEH 3asBKOH MOTYT OBITh MCIOJB30BaHBI B KOMOWHAIMU C OJIOKATOPOM
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rmyramata (Riluzole (Rilutek®)), xunumgmHom (Nuedexta®), aHTHXONIUHEPTUYSCKUMU
cpeactBamu (Amitriptyline®, Artane®, ckononxamuHOBBIH MacTeiph (Transderm Scop®)),
CHMITATOMHUMETHKaMH (TICEBIO3(DEeaPUHOM), MYKOJIUTHUECKUMH cpencTBamu (rBaiieHe3nHoM)
win aHajererukamu (tpamanonom (Ultram ®); keroponakom (Toradol®), mopdunom wmm
¢denTanmnoBbM macteipeM (Duragesic®)).

B nedennn paccessHHOTO CKJiepo3a COCAMHEHHUsS B COOTBETCTBHM C HACTOSLIEH 3asBKOM
MOTyT OBITb UCIOJNB30BaHBI B KOMOMHAIIMM C KOPTHKOCTEpOMIAMH  (TPEIHH30HOM,
METUJITIPEHN30I0HOM), nHTephepoHoM Oera 1-A (Avonex®, Extavia®, Rebif®, Betaseron®),
mrunrepdpeponom Oera-IA (Plegridy®), rmurupamep aueratrom (Copaxone®); rimarupamep
aneratoM (Glatopa® - HenmareHTOBaHHBIM 5KBHMBajieHTOM Copaxone), auMeTwiIdymaparom
(Tectidera®); punronmumonpm (Gilenya®)); repudnynomunom (Aubagio®); nanbhamMnpuanHOM
(Ampyra®); naknmuzymadbom (Zinbryta); anemrysymabom (Lemtrada®); natamusymabom
(Tysabri®) nnu murokcanTpoH ruapoxyopunoM (Novantrone®).

CoenuHeHHsT B COOTBETCTBMHM C HACTOSIIIEH 3aiBKOH MOTyT OBbITh MCIOJNb30BaHBI B
KOMOWHAIMM C OJHHUMH WJIM HECKOJbKUMH BaKLMHAMU WM MMMYHOT'€HHBIMH AHTHI'€HAMH,
NPUMEHUMBIMU B TPENYNPEXIEHUH WIN JIeYUeHUH BUPYCHBIX MH(pekuuil. Takue BakIMHBI WM
MMMYHOT€HHbIE aHTUT'€HBI BKIIFOUAIOT B ce0s1 6€3 OrpaHnueHHs MOJy4YeHHbIe U3 TaTOreHa OesKu
WIN YaCTHLbI, TAKHE KaK aTTeHyHPOBAHHBIE BUPYCHI, BUPYCHBIE YaCTHIIbI U BUPYCHBIE O€NKH, KaK
MPABHJIO, UCTIOJIb3yEMbIE B KAUeCTBE HMMYHOTE€HHbBIX BellecTB. [IprMepbl BUPYCOB M BHPYCHBIX
AHTHTEHOB BKIIIOYAIOT B celst Oe3 orpaHmueHus nojauosupycel, Coronaviridae 1 KOpOHABUPYCHI,
puHOBUpPYC (BCE MOATHIIBI), aA€HOBUPYCHI (BCE MOXATHIIbI), BUPYChI rematura A, remarura B,
renatura C, remarura D, manmwuioMaBUpyC dYenoBeKa (BKJIOHUAasi BCE TOATHUITBI), BUPYCHI
OemencrBa, T-mumdoTponHbIii BUpyC dYenoBeka (BCE IOATHUIIBI), BUPYC KPACHYXH, BUPYC
SMUIEMUYECKOTro naporura, Bupyc Kokcaku A (Bce nmonrumsl), Bupyc Kokcaku B (Bce moarumsi),
SHTEPOBHPYCHI YEJIOBEKA, BUPYCHI TE€PIIeca, B TOM YHCIE [IUTOMETAJIOBHPYC, BUPYC DMIuTelHa-
Bapp, Bupychl reprnieca desioBeka (Bce MOATHUIIBI), BUPYC MPOCTOTO reprieca, BUPYC BETPSIHOW OCTIBI,
BUpyc numMmmyHoaepuuura yenoseka (HIV) (Bce moarumer), Bupyc Dmmretina-bapp, peoBupycsl
(Bce moxTumbl), PUIOBHPYCHL, B TOM YHCIE BUPYC, BBI3BIBAIOIIUN «MapOyprckyro OONe3HbY, U
BUpyCc OOona (BCe INTaMMBbI), apeHABUPYCb, B TOM 4YHCJIE BHPYC JUMGOIUTAPHOTO
XOpuOMeHHHrHTa, BUpYyC Jlacca, Bupyc XyHuH u BHpyc Mauyno, apOOBHPYChI, B TOM YHCJIE BUPYC
3anagroro Huna, Bupychl neHre (Bce CepOTHIBI), BUPYC 3UKa, BUPYC KOJOPAICKOHN KJeleBOi
muxopanku, Bupyc Cunnbuc, Togaviraidae, Flaviviridae, Bunyaviridae, Reoviridae,
Rhabdoviridae, Orthomyxoviridae, BuUpyCBI OCHBI, B TOM 4YHCJIE€ OPTOIOKCBUPYC (BHPYC
HATYPAJIbHON OCIBL, BUPYChI OCIbI O0E3bsiH, BUPYC OCIOBAaKLUHBI, BHPYC KOPOBBEW OCIIbI),

Yatapoxvirus  (TaHamoKCBUPYC, BUPYC omyxXxojgu o0e3bssH  $106a), mapamokcBupyc,
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Molluscipoxvirus, BUPYC SKEITOH JHUXOpagK{, XaHTaBHPYChl, B TOM uucne XanrtaaH, Ceyu,
Hob6pasa, Cun Howmbpe, Ilyymana u JloOpaBa-momoOubiii Caapemaa, BHUPYCHI TaparpHIIa
4eJIOBEeKa U BUPYCHI rpuria (Bce Tumel), BUpychl rpunma HINI u cBuHOro rpunma, pecnupaTopHbIi
CHHLUTHAJIbHBINA BUPYC (BCE MOATPYIIIEI), POTABUPYCHI, B TOM YHCIIE POTABUPYCHI Yenoseka A-E,
POTaBHPYC KPYIMHOTO POraToro CKOTa, POTAaBUPYC MaKaka pe3yc, MOJIMOMABHUPYCHL, B TOM YHCIIE
Bupyc obes3bsinbl 40, Bupyc JC, Bupyc BK, kontusupycsl, Bupyc Aiax, KaJbLUBUPYCHI, a TAKKE
Parvoviridae, B ToM uncie neneHa0BUPYC, TAPBOBUPYC U SPUTPOBHPYC.

CoenuHeHHsT B COOTBETCTBUU C HACTOALIEH 3afBKOH MOTYT OBbITh HCIOJNB30BAaHbI B
KOMOMHAIIUY IO MEHbILEH Mepe ¢ OJHUM JIPYTUM TepaneBTHYECKUM CPEICTBOM, KOTOPOE MOXKET
OBITb IPUMEHUMO B IIPEAYIPEKACHUH WIN JIEUEHUH BUPYCHBIX MH(EKIIHI, HanpuMep, UMMYHHbIE
TepaneBTHUECKUEe cpencTsa (Hampumep, HUHTEPPEPOH WM APYrHe LUTOKHUHBI/XEMOKHHBI,
MOZYJISITOPbI IUTOKMHOBBIX/XEMOKHHOBBIX PELIENTOPOB, ArOHUCTHI WJIM AHTArOHUCTHI [IUTOKUHA
U 1MofoOHBbIE CPENCTBA), a TAK)KEe TEPANEeBTUYECKHUE BAKLMHBI, MPOTHUBO(QUOPO3HBIE CPENCTBA,
IPOTUBOBOCIIAJIUTENbHBIE CPEACTBA, Takhe Kak KopTukoctepouasl mwiu NSAID (necrepounnHble
IPOTUBOBOCIIAINTEIbHbIE CPENICTBA) U MOAOOHBIE CPENCTBA.

CoenuHeHHsT B COOTBETCTBMHM C HACTOSIIIEH 3aiBKOH MOTyT OBbITb MCIOJNB30BAHBI B
KOMOWMHAIMU C IPYTHMH IPOTUBOBOCHIAIUTEIBHBIMU CPECTBAMH, B TOM YHCJIE C IEPOPATbHBIMU
WJIM MECTHBIMHU KOpTUKOCTepouaamu, cpeacrsamu npotus TNF, S-amuHocanuuminoBoi KucaoTon
U MECAJAMHHOBBIMU TIperaparaMi, THIPOKCUXJIOPOXHHOM, THOIMYPHHAMH, METOTPEKCATOM,
KiIopochaMuiom, MHUKJIOCTIOPUHOM, HWHTHOMTOpAMHU  KaJbIIMHEBPHHA, MHUKO(EHOIOBOMH
kuciorod,  mHrubutopamu  MTOR,  wuaruburopamm  JAK,  wnruburtopamu  Syk,
NPOTUBOBOCTIAJMTEIbHBIMA  OMOJIOTHYECKUMHU CPEICTBAMHM, B TOM YHCIE OHMOJIOTUYECKUMHU
cpeacramu nipotuB IL6, cpencreamu nportus IL1, 6Guonornyeckumu cpeacrsamu mpotus 1L17,
npotus CD22, cpencTBamu NMpOTUB MHTErpUHA, OHosiormyeckumu cpencrsamu npotus IFNa,
npotus CD20 wiu CD4 u apyrumMu HHrHOMTOPaMU LIMTOKMHA FITH OMOJIOTHYECKHUMHE CPEICTBAMU
111 T-KNeTOYHBIX WM B-KJI€TOYHBIX penenTopoB Ui UHTEPJIEHKUHOB.

Hanpumep, B Ji€ueHUHM CHUCTEMHOW KPAacCHON BOJMAHKM M CBS3aHHBIX C BOJYAHKOH
HapYLIEHUH COEIUHEHHsI B COOTBETCTBHH C HACTOSLICH 3asIBKOM MOTYT OBITH HCIIOJIb30BAHBI B
KOMOWHAIIMY TI0 MEHBIIEH Mepe C OJHUM JAPYTUM TEPANeBTHYECKHUM CPEICTBOM, B TOM YHCIIE C
KOpTUKOCTeponoM (Takux kak mnpenHusonoH (Delatsone®, Orapred, Millipred, Omnipred,
Econopred, Flo-Pred), uMMyHOCynpecCHUBHbIM CpeOCTBOM (TaKUM Kak METOTpEKcar
(Rhuematrex®, Trexall®), nexcamera3on (Decadron®, Solurex®), mukodenonara Moderniom
(Cellcept®), Tacrolimus®, Sirolimus®), B-kneTounoii Tepanueii (benumymadbom (Benlysta®), B-
KJIeTOUHbIM MHruOuTOpoM (Atacicept®, Apratuzumab® (amtutenom nporus CD22), SBI-087

(anTurenom mpotruB CD20), anturenom mnpotuB BAFF (LY2127399, A623), Velcade®),
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azatmonpuHoM  (Azasan®, Imuran®), tpuamuunononom (Clinacort®, Kenalog-10®),
ruapokcuxjopoxuHoM  (Plaquenil®),  tamumommmom  (Immunoprin®,  Contergan®),
uMMmyHornoOynuHoBoit  Tepanumeit  (HyQiva®, Flebogamma®, Gamunex®, Privigen®,
Gammagard®), Tepanueit npotus naTepdepoHa-anbda (Rontalizumab®, Sifalimumab®, AGS-
009®, IFN Kinoid), Onokaropamu TLR7 u TLRY9 (IMO-3100), mpOTHBOLMTOKHHOBBIMU
TepaneBTHUeCKUMH cpeactBamu (anturtenom npotrus IL6 (CNTO-136), nporus unTepdhepoHa-

ramma (AMG811), ummynomonpymistopuoit Tepanueii (Lupuzor™, Abatacept, Orencia®,

>
AMGS557, nakBUHUMOJOM, TAKBUHUMOAOM, JeduyHOMUaoM, antutesnoMm npotus ICOS (Medi-
570), anturenom mnpotruB juranma CD40 (CDP7657)) w/unum uHruOMTOpPOM arperanuu
TPOMOOIUTOB (ACTUPUHOM).

B neuennu BackynuTa 1 3a00J1€BaHUS C BOCAJICHUEM KPOBEHOCHBIX COCYI0B HEOOJIBLIOTO
WIH CpPeOHEro pasMepa COCOUHEHUs] B COOTBETCTBUM C HACTOSINEH 3asiBKOH MOTyT ObIThb
UCIIOJIb30BaHbI B KOMOMHALIMY C AKHITUPYIOIUME cpeacTBamu (uknodochamunom, Cytoxan®),
npotuBopeBMaTHueckum anturenom nporus CD20 (Rituxan®, Rituximab®) u unruburopamu
npotus TNF (Etanrcept®).

B nedennn mcopmaza cCOemqUHEHUs] B COOTBETCTBHU C HACTOSIIEH 3asBKOW MOTYT OBITH
UCTIOJIb30BAaHbIl B KOMOHMHAIMM ¢ UWKCeKM3ymabom, Tuwinakusymabom (MK-3222) wnwm
cexykunymabom (AIN457).

CormacHO OIHOMY BapHaHTy OCYIIECTBJIEHHsS [0 MEHbILIEH Mepe OIHO Ipyroe
TEpareBTHYECKOE CPENCTBO BBHIOPAHO M3 MHTAJSILHOHHOTO KOPTHKOCTEpPOWaa, OeTa-aroHHCTa
IUTUTEIBHOTO JIE€HCTBUS, KOMOMHAILMM HHTAJSILIMOHHOTO KOPTHUKOCTEpOuAa H OeTa-arOHHCTA
JUTUTENIbHOTO  TeWUCTBUs, OeTa-arOHUCTa KPATKOBPEMEHHOTO IEeWCTBUS, JISHKOTPUEHOBOTO
MoaupuKaTopa, aHturena npotusB IgE, MeTHMIKCAaHTMHOBOrO OPOHXOAMJIATATOpPA, MHIHOMTOpA
TYYHBIX KJIETOK M MyCKapHHOBOI'O aHTArOHKCTA JJIMTEbHOTrO NelcTBrst. Hanpumep, B jedeHuu
acTMbl COEIMHEHHsS B COOTBETCTBUU C HACTOSIIEH 3asiBKOH MOTYT OBbITh HCIIOJIb30BaHbI B
KOMOWHAINY ¢ UHTASIMUOHHBIM KopTHKOocTeporaoM ((ICS), Takum kak (ayTHKa30H MPOITUOHAT
(Flovent®), 6eknomerason numpornuonat (QVAR®), 6yneconun (Pulmicort), TpuaMuuHONIOH
artetonua (Azmacort®), paynusonun (Aerobid®), momerazon gypoar (Asmanex® Twisthaler®)
win ukieconny (Alvesco®)), Gera-aronncrtom mmrensHoro neiicteusi ((LABA) takum kak
dbopmotepon pymapar (Foradil®), canemerepon kcunagoar (Serevent®)), komObunanuei us ICS
u LABA (rakoii kak ¢ayrukazoH ¢ypoar u Bunantepon (Breo Ellipta®), wunramsauus
dopmotepona/Oynecornna (Symbicort®), Gexnomerason qunponuoHat/popmorepon (Inuvair®)
u (uyrukazon mnponuonat/canbmerepon (Advair®), 0era-arOHHCTOM KpPaTKOBPEMEHHOTO
neiicteusi ((SABA), Ttakum kak anbOytepon cyibdar (ProAir®, Proventii HFA®, Ventolin
HFA®, pactBop mnsi unramsiumu AccuNeb®), nesanpOytrepon Taptpar (Xopenex® HFA),
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unpatpormii 6pomun/ansoyrepon (Combivent® Respimat®), unparponuii Opomua (Atrovent®
HFA)), ne#ikorpueHOBbIM MOIU(pUKATOPOM (TaKuM Kak MOHTenykacT Harpus (Singulair®),
3adupnykact (Accolate®) wmnu 3uneiiton (Zyflo®)) m antutenom npotuB IgE (Takum kak
omam3yMad (Xolair®)), METHUJIKCAHTHHOBBIM OpPOHXOOMIATATOPOM (TaKUM Kak Teo(HIIMH
(Accurbron®, Aerolate®, Aquaphyllin®, Asbron®, Bronkodyl®, Duraphyl®, Elixicon®,
Elixomin®, Elixophyllin®, Labid®, Lanophyllin®, Quibron-T®, Slo-Bid®, Slo-Phyllin®,
Somophyllin®, Sustaire®, Synophylate®, T-Phyll®, Theo-24®, Theo-Dur®, Theobi1d®,
Theochron®, Theoclear®, Theolair®, Theolixir®, Theophyl®, Theovent®, Uni-dur®,
Uniphyl®)), uHruOUTOpPOM TY4HBIX KJIETOK (TakuM Kak kpomonuH Harpus (Nasalcrom®) u
Henokpommsl Hatpust (Tilade®)), MyCkapuHOBBIM aHTArOHHUCTOM JUTUTENIBHOTO JEHCTBUS
((LAMA), Takum kak MmomeTa3oH ¢ypoat/popmorepon pymapar quruapar (Dulera®)).

Jpyrue cpenctBa, KOTOpble MOTYT ObITh NOAXOMSINUMU JUIsl TPUMEHEHUS B
KOMOMHUPOBAHHOW ~Tepamuu JJIs1  JIEYeHUs acTMbl BKJIIOYAIOT B ce0s  MHruOUTOp
NPOTEMHTUPO3UHKHMHA3B! (MacuTHHUO), aHTaroHuct peuentopa CRTH2/D-npocranonna (AMG
853), unnmakarepon (Arcapta®, Neohaler®), mHramsumonHbli a’po3onb snuHedpuHa (E004),
¢bnyTrkazoH (Gypoat/hayTHKA30H MPOMHUOHAT, HHTAJISILIUOHHBIN MTPpernapaT BUHAHTEPOJ1a/TIOPOIIOK
¢nytukason ¢ypoara (Relovair™), ¢uyrukazon nponuoHatr/epopmorepon ¢pymapar AUTHAPAT
(Flutiform®), pecnu3ymad, HHTaJSILMOHHBIA Tpernapar CyXOoro MOpOLIKa Ccalb0yTamona,
tuorponuii  Opomun  (Spiriva®, HandiHaler®), dopmorepon/Oyneconun (Symbicort®,
SMART®), ¢ayrukason ¢ypoar (Veramyst®), VR506 kommanmu Vectura, neOpukuzymad
(RG3637), komObunauuto narudbutopa pocomuscrepassl (PDE)-3 u (PDE)-4 (RPL554).

CornacHO ONHOMY BapHaHTy OCYIIECTBJIEHHsS IO MEHbLIEH Mepe OIHO Ipyroe
TepareBTHYECKOE CPEICTBO BLIOPAHO M3 OeTa-arOHKCTA [UIUTEbHOTO AHCTBUS, MHTAJISILIHOHHOTO
AHTUXOJIMHEPTHYECKOrO CPENCTBA M MYCKAPHMHOBOIO AHTArOHKMCTA [UIMTEBHOrO NeHCTBUS,
uaruouropa (Qocdoauscrepaspl, KOMOWHAIMM HMHTASILMOHHOTO KOPTHUKOCTEpouaa, Oera-
ArOHUCTa JUIMTENbHOIO  JeiCcTBHUs, OeTa-arOHHCTa KPATKOBPEMEHHOTO  JAEHCTBUS U
UHTAJSIIIMOHHOTO KopTuKocTepouaa. Hampumep, B neuenunn COPD, coenuHeHrs B COOTBETCTBHU
C HACTOALIEH 3asBKOW MOTryT OBITh HCIIONB30BaHBI B KoMOumHammu ¢ LABA (Takum kak
canpMerepo kcuHadoar (Serevent), ymexnmuauaui/Bunantepo (Anoro Ellipta®), ymexnuauauit
(Incruse Ellipta®), adopmotepon taprpar (Brovana®), nHramsiuoHHbIH MOPOLIOK (OPMOTEPOI
dymapara (Foradil®), wnmaktepon wmanear (Arcapta®, Neohaler®) wmu Quyrukason
nponuoHat/ehopMoTepo bymapar OUTUApAT (Flutiform®)), UHTTSILIUOHHBIM
AHTUXOJIMHEPTUUECKUM CPEICTBOM JJTHUTEIbHOTO NEHCTBUS (MM MyCKapPUHOBBIM aHTArOHUCTOM,
TaKUM Kak THOTpormi Opomun (Spiriva®) u akmuauauii Opomupn (Tudorza®, Pressair®),

uarunouropom ocdoamscrepassl (PDE-r) (Takum kak podnymmnact, Daliresp®), komOnHanmein
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ICS/LABA (takoii kak ¢aytukazoH ¢ypoar u sunantepon (Breo Ellipta®), ¢uayrukazon
MPOMUOHAT/CATbMETEPOIT (Advair®), Oyneconun/dpopmoTepot (Symbicort®),
mometason/popmorepon (Dulera®), wumparponmii 6pommun/amsdyrepon cyiabdpar (Duoneb®,
Atrovent®), ansOyrepon/unparponuii (Combivent Respimat®)), SABA (Takum kak unparponuit
opomun (Atrovent®) u ansdytepoin cynbdar (ProAir®, Proventil®)), a takxe ICS (Takum kak
oyneconun (Pulmicort®) u ¢uyrukaszon npornroHat (Flovent®), OekyioMeTa3oH AUMPONMHOHAT
(QVAR®)).

Jlpyrue cpenctBa, KOTOpble MOTYT ObITh MNOAXOMSIMUMU JUJIsl TPUMEHEHUS B
koMOuHupoBaHHON Teparmu B jeueHnn COPD Bxmouaror B ce6s SCHS527123 (anTaronucr
CXCR?2), rnmuxonupponuii Opomua (NVA237) Seebri®, Breezhaler®), rmuxonupponuti 6pomun
u unHpgakarepon maneatr ((QVA149) Ultibro®, Breezhaler®), rmukonupponar u ¢opmorepor
¢dymapar (PT003), unnakarepon manear (QVA149), onomarepon (Striverdi®, Respimat®),
tuotponuii (Spiriva®)/ononarepon (Striverdi®, Respimat®)) ¥ HHTaISIMMOHHBIA Mpemnapar
aknuauHust/popmoTepoa.

CormacHO OFHOMY BapHaHTy OCYIIECTBJIEHHMsS IO MEHbLIEH Mepe OIHO Ipyroe
TepaNeBTUYECKOe CPEACTBO BBIOPAHO M3 MEPOPATBHOTO KOPTUKOCTEPOUA, AaHTUTUMOLIUTAPHOTO
rno0yJrHa, TaJuIOMUAA, XJopamOyiuia, OJIOKaTOpa KajJbLMEBBIX KaHAJIOB, MECTHOTO
cMsirdatomiero cpenctsa, uHruouropa ACE, umHrmOutopa oOpaTHOro 3axBaTa CEpOTOHHHA,
UHTHOUTOpA perenTopa SHA0TeNuHA- 1, TPOTHBOPUOPO3ZHOrO CPeaCcTBa, HHIMOUTOPA TTPOTOHHOM
nomrbl wiid uMaTuarOa, ARG201 u Tormmusymada.

Hanmpumep, B JieueHMHM CHCTEMHOH CKIIEPOIEPMHH COETUHEHHUS] B COOTBETCTBUHU C
HACTOsIIIEH 3asiBKOW MOTrYT OBITh HCIOJB30BaHbI B KOMOHMHALMH C [EPOPaTbHBIM
KOpTUKOCTeponIoM (TakuM kak mnpenHusojion (Delatsone®, Orapred, Millipred, Omnipred,
Econopred, Flo-Pred), uMMyHOCYynpecCHMBHbIM CpeNCTBOM (TaKUM Kak METOTpEKCar
(Rhuematrex®, Trexall®), mmuknocnopuaoM (Sandimmune®), aHTUTUMOLIUTAPHBIM TJIO0YJIMHOM
(Atgam®), mukodenosnara modermiom (CellCept®), nuknopochamunom (Cytoxan®), FKS506
(Trakponumycom), TajupomuaoMm (Thalomid®), xmopambymmnom (Leukeran®), azaruonpuHOM
(Imuran®, Azasan®)), 6;10KaTOPOM KaJbLIHEBbIX KaHAJOB (TakuM kak HupenunuH (Procardia®,
Adalat®) wmm  wukapaunue  (Cardene®)), MECTHBIM  CMSTYAKOIIUM  CPEICTBOM
(HUTpOrIHLIEPHUHOBOH Ma3bto ), ”HrHONTOpoM ACE (Takum kak smzuHonpu (Zestril®, Prinivil®),
mutrazeMm (Cardizem®, Cardizem SR®, Cardizem CD®, Cardia®, Dilacor®, Tiazac®)),
UHTHOUTOPOM OOpaTHOro 3axBaTta CcepoToHWHA (TakuM Kak (¢uyokcetuH (Prozac®)),
UHTUOUTOPOM perienTopa 3HnoTeNnHa-1 (Takum kak O0o3zeHTtaH (Tracleer®) mim >mOMPOCTEHON
(Flolan®, Veletri®, Prostacyclin®)), nporuBopuOpO3HBIM CPEACTBOM (TaKHM KaK KOJXULUHBI

(Colerys®), mapa-amunoOen3oiiHast kucinora (PABA), mumermncynsdpokcun (DMSO) u D-



140

nerumuiaMud (Cuprimine®, Depen®), untepdepon anbda u waTepdepon ramma (INF-g)),
UHTHOUTOPOM TMPOTOHHOW TOMIbl (TakuM kak owmemnpason (Prilosec®), metoknonpamun
(Reglan®), mancompaszon (Prevacid®), scomenpaszon (Nexium®), manrompazon (Protonix®),
pabemnpazon (Aciphex®)) i umatnanOom (Gleevec®), ARG201 (arGentis Pharmaceutical),
oemumymadom (Benlysta®), Tounnuszymadom (Actema®).

B neuenun cunapowm Illerpena coenHeHus: B COOTBETCTBUU C HACTOSIIIEH 3asiIBKOW MOTYT
ObITb  WCIONB30BaHBl B KOMOWHAIMM € MPOTHBOPEBMATHYECKUMH  CPEACTBAMHU
(ruppokcuxnopoxuHoM u Plaquenil®, Ridaura®, Kineret®), XonuHEpruIuecKUMH aroHUCTAMHU
(Salagen®, Evoxac®), naruoburopom JAK (Xelijanz®) u nekapcTBEHHBIMU CPEACTBAMU IPOTUB
TNF (Remicade®, Humira®, Enbrel®, Cimzia®, Simponi®).

CornacHo OZHOMY BapHaHTy OCYINECTBIIEHHsS] HACTOSIIEr0 M300peTeHHs] MO MEeHbIIeH
Mepe OOHO Jpyroe TepameBTUYECKOe CPEeNCTBO MPEACTaBIsieT CcOoOOH  LMIMAapHBIA
HelipoTpoduueckuii (HakTop pocTa WIM CPEACTBO NepeHoca reHa. Hampumep, B JedeHUM
NUTMEHTHOH AereHepaly CeTYaTKH COSAMHEHUs] B COOTBETCTBUU C HACTOSLIEH 3asBKOH MOTYT
OBbITh MCIIONB30BaHbl B KOMOMHAIIMY C LIMJIMAPHBIM HeHpoTpoduueckuM pakropom pocta (NT-
501-CNTF) nnu cpencrBom nepenoca rena UshStat®.

CornacHO OZHOMY BapHaHTy OCYINECTBIIEHHS HACTOSIIErO M300peTeHHs] MO MeHbLIeH
Mepe OJHO [Jpyroe TepaneBTHUECKOe CpPeACTBO BbIOpaHO u3 TpexBajeHtHou (IIV3)
WHAKTHUBHPOBAHHOW BaKLMHBI MPOTHB rpumma, derbipexsajeHTHoi (IIV4) mHakTMBHPOBAaHHOMN
BaKLUHbl TPOTHB TPHINA, TPEXBAJCHTHOW PEKOMOMHAHTHONW BAaKLMHBI MPOTHB TPHIIIA,
YeThIPEXBAJCHTHOW JKUBOW AaTTEHYMPOBAHHOW BAKLUHBI MPOTHB TPUIIA, MPOTHBOBUPYCHOTO
CpeACTBa WM MHAKTMBUPOBAHHOW BAKLMHBI MPOTUB rpummna. Hampumep, B J€YEHHH TpHIIIA
COEIMHEHUS B COOTBETCTBHH C HACTOSIIEH 3asBKOI MOTYT OBITh UCIIOJIb30BAHBI B KOMOWHAIMH C
TpexBasienTHOH (IIV3) mHAKTHBMpPOBAaHHOW BaKUMHON MpoTuB rpumma (Takoi kak Afluria®,
Fluarix®, Flucelvax®, FluLaval®, Fluvirin®, Fluzone®), wuyetsipexBanenTHoii (I1IV4)
WHAKTUBUPOBAHHOW BakUWHOW mnpotuB rpumma (takod kak Fluarix® wyerbipexBanieHTHas,
Flulaval® uetripexBanenTHas1, Fluzone® deTpipexBanieHTHAs ), TPEXBAJICHTHONW peKOMOWHAHTHON
BaKLMHOHN mpotuB rpumnrma (takoii kak FluBlok®), ueTeipexBaieHTHOH KHBOI aTTEHYHPOBAHHON
BakKIMHONW mnpoTuB rpumnma (takod kak FluMist® uerslpexBajieHTHAs1), MPOTHBOBUPYCHBIM
cpeactBoM (takuM kak ocentamuBup (Tamiflu®), 3anammBup (Relenza®), pumanTanux
(Flumadine®) nnmu amanTanus (Symmetrel®)) nnn Fluad®, Fludase, FluNhance®, Preflucel nmu
VaxiGrip®.

B neuennn craduioOKOKKOBOW MH(MEKIMH COENWHEHHsS B COOTBETCTBUU C HACTOSLIEH
3asIBKOH MOTYT OBITh HCIOJNB30BAaHBl B KOMOWHALIMUA C AHTHOMOTHUKOM (TaKUM Kak [-JakTtam

uedanocropun (Duricef®, Kefzol®, Ancef®, Biocef® u 1. n.), Hadumuma (Unipen®),
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cynabporamun (cyibpamerokcasioH u TpumeronpuMm (Bacrim®, Septra®,) cymnbdacanazun
(Azulfidine®), aueruncynsdpucokcaszon (Gantrisin®) u T. 1.) wu BaukoMuuH (Vancocin®)).

CornacHO OJHOMY BapHaHTy OCYIIECTBJIEHHs IO MEHbLIEH Mepe OIHO Ipyroe
TepaneBTUUECKOe CPEICTBO BBIOPAHO M3 MECTHOIO HMMYHOMOXYJISITOpAa WJIM HHICHOMTOpA
KaJIbLUHEBPUHA, MECTHOTO KOPTHKOCTEPOHJA, MEepPOPaTbHOIO KOPTUKOCTEpOUaa, nHTepdhepoHa
raMMa, aHTUTHCTAMHUHA MJIM aHTUOMOTHKAa. Hampumep, B JIeYEHHUH aTOMUYECKOrO IepMaThTa
COeIMHEHUS] B COOTBETCTBHHU C HACTOSIIEH 3asIBKOI MOTYT OBbITh HCIIOJIb30BaHbI B KOMOWHALIMY C
MECTHBIM UMMYHOMOZYJISITOPOM WJIM UHTHOUTOPOM KaJlbLIMHEBPUHA (TAKUM KaK MEMHKPOJIUMYC
(Elidel®) wnu masp Takponmmyca (Protopic®)), MECTHBIM KOPTUKOCTEPOUAOM (TaKUM Kak
rugpokopti3oH  (Synacort®, Westcort®), Oeramerason (Diprolene®), daypanapeHonun
(Cordan®), ¢nyrukazon (Cutivate®), tpuamiuHoion (Kenalog®), ¢nyonunonun (Lidex®) u
kioOerazon (Temovate®)), mepopadbHBIM KOPTHKOCTEPOHIOM (TaKUM KakK THAPOKOPTU3OH
(Cortef®), wmernnnpenanzoion (Medrol®) wnu npennusosnon (Pediapred®, Prelone®),
UMMYHOCYTIpecCaHT (Takoi kak rukiocnoput (Neoral®) niu unrepdepon ramma (Alferon N®,
Infergen®, Intron A, Roferon-A®)), aHTUrHCTAMUHOM (ITPOTHBO3YIHBIM CPENCTBOM, TAKUM KaK
Atarax®, Vistaril®, Benadryl®), aHTHUOMOTHKOM (TakMM Kak TNPOWU3BOAHbIC MEHULMIIIHMHA
dnyxnokcamuuine (Floxapen®) wnu auknokcaunuind (Dynapen®), sputpomunus (Eryc®, T-
Stat®, Erythra-Derm® u T. 11.)), HECTEPOUTHBIM UMMYHOCYTIPECCHUBHBIM CPEICTBOM (TaKHM Kak
azatronpuH (Imuran®, Azasan®), merorpekcat (Rhuematrex®, Trexall®), nmkiocnopuH
(Sandimmune®) uau mukopenosara moderun (CellCept®)).

CornacHO OJHOMY BapHAHTY OCYIIECTBIICHHsS COEIAWHEHUS] MOIYT OBITh BBEICHBI B
KOMOWHAIIMM C OJHUM WM HECKOJbKMMH OTHENbHBIMU (hapMaleBTUYECKUMHU CPEICTBAMHU,
HalpuMep, XUMUOTEPANIEBTUYECKUM CPEACTBOM, HMMMYHOTEPAIIEBTHUYECKUM CPEACTBOM, WM
BCIIOMOTaTeIbHbIM TEPAITEBTUYECKUM CPENCTBOM U OIHUM HJIM HECKOJIBKUMU IPYTUMH BTOPBIMHU
CpPeNCTBaMH, OMUCHIBAEMbIMU B HACTOSIILEM JTOKYMEHTE.

Hcnone3yemMblii B HACTOSINEM IOKYMEHTE TEPMUH «KOMOWHMPOBAHHAS TEPAIUsy WIIH
«COTMYTCTBYIOIIAsT TEpamusi» BKJIIOYaeT B ceOsi BBEICHHE COEAMHEHHS B COOTBETCTBHH C
HACTOsIIIEH 3asBKOI MK ero (papMaLeBTUYeCKu MPUEMIIEMON COJIM MIIH CJIOXKHOTO 3(upa u mo
MEHbIlIeH Mepe BTOPOrO CpeACTBAa Kak YacTb CIEHU(PHUYECKOr0 peKuMa  JIeYeHHs,
npenHa3HAYeHHOro Uil o0ecreueHus: MoJjie3HOro 3¢d¢exrta OT COBMECTHOrO NEHCTBHS 3THUX
TepaneBTHUeCKUX cpencTB. [lonesnbiii a¢dekT kKoMOUHAIIMN BKITIOYaeT B cebsi 6e3 orpaHuYeHust
(apMakokuHeTH4YecKoe Wi (HapMaKOJUHAMHYECKOE COBMECTHOE [ICWCTBHE B pe3yJjbTare
KOMOWHALMM TEpaneBTUYECKUX CpPENCTB. BBeneHHe 3TUX TepaneBTHYECKUX CPENCTB B
KOMOWMHAIMY, KaK MPABUJIO, BHIIOJHSIOT 32 OMpeNeIeHHbII Mepro BpeMeHH (0ObIYHO MUHYTHI,

9achl, CYTKM WJM HeOeNnd B 3aBUCHUMOCTH OT BBIOpaHHOH KkoMmOuHammu). TepmuH
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«KOMOMHHMPOBAHHAs! TEPAIUST» MOKET MPENyCMaTPUBATh, HO, KaK MPABUIIO, HE IPEAYCMATPHBAET
BBCACHUEC NBYX WUJIHU 60.]'[66 N3 5TUX TEPANCBTUYCCKUX CPCACTB KAK HACTh PEKHNMOB OTI[eJ'IbHOfI
MOHOTEpAIUY, KOTOpble CIy4allHO W MPOW3BOJILHO MJAIOT B pe3yjbrare KOMOWHALWU B
COOTBETCTBHUU C HACTOSIIIEH 3asIBKOM.

TepMI/IH ((KOM6I/IHI/IpOBaHHaH TEpanus» MNpE€AHA3HAYCH OXBATbIBATb BBCACHUC OJOTHX
TEPaNeBTHUECKUX CPEICTB MOCIENOBATENbHBIM 00pa3oM, MPH 3TOM Ka)KI0e TepareBTHYECKOe
CpEACTBO BBOAAT B pPa3HOC BPEMsI, a TAKXKEC MNPAKTHUYCCKU OAHOBPEMEHHOC BBCACHHUEC OJ5TUX
TEepPaANeBTUYECKUX CPEICTB UJIU [0 MEHBIIEH Mepe ABYX TepaneBTUYeCKuxX cpeacts. [IpakTuuecku
OJTHOBPEMEHHOE BBEIEHHE MOKET OBbITh OCYIIECTBJIEHO, HAPUMED, IIyTEM BBEACHUS CYObEKTY
OJTHOW KarCyJibl, UMEIOLIeH (GUKCUPOBAHHOE OTHOLICHHE KaKIOTO TEPANeBTUIECKOro CPECTBa,
UJIn HECKOJIbKUX  OTACJIbHBIX KaIlCyJl  JId KaXa0ro U3 TEPANCBTUYCCKUX CPCACTB.
IMocnenoBatenbHOE MM MPAKTUYECKH OIHOBPEMEHHOE BBEIEHHE KaKIOrO TEPareBTHYECKOTO
CpeAcTBa MOXET OBITh OCYINECTBJICHO JIOOBIM MOOXOASIIAM IyTeM, B TOM uucie 0e3
OTpaHUYEHUS MePOPATIbHBIMU My TSIMU, BHYTPUBEHHBIMU MyTSIMH, BHY TPUMBILIEYHBIMHU My TSIMH U
HEMoCpenCcTBeHHOM abcopOiueli yepe3 TKaHU CIU3UCTOMN 000J104kH. TepaneBTHYeCcKre CpeacTBa
MOTryT ObITb BBEIECHbI OAHMM W TE€M K€ MyTeM WU pa3HbIMU myTsMmu. Hampumep, mepsoe
TEPANEeBTHUECKOE CPENCTBO BBIOPAHHOW KOMOHMHALIMM MOKET OBbITh BBEIEHO BHYTPHBEHHOMU
UHBEKLIHEH, TorJa Kak Jpyrue TepaneBTHYeCKHe CPencTBa KOMOWHAIIMM MOTYT OBITh BBEICHBI
nepopasibHO. B KauecTBe aNbTepHATHBBI, HATIPUMED, BCE TEPANIEBTHYECKUE CPEICTBA MOTYT OBITh
BBCACHBI IICPOPAJIBHO, HJIM BCE TEPANICBTUICCKHUE CPEACTBA MOT'YT 6bITb BBCACHBI BHYTpI/IBeHHOfI
uHbeknueii. IlocienoBaTelbHOCTh BBENEHHUS TEPANEBTUYECKUX CPEINCTB HE SIBJISIETCS 0CO00
KPUTHUYHOM.

TepMI/IH ((KOM6I/IHI/IpOBaHHa$I TEpANUs» TAKXKE OXBATbIBACT BBEACHHE TCPAINICBTHYCCKHUX
CpEACTB, ONMHUCBIBAEMbBIX B HACTOAIIEM OOKYMECHTE, B HOHOHHHTGHBHOﬁ KOM6I/IHaLII/II/I C JpyrumMu
6I/IOJ'IOFI/ILIGCKI/I AKTUBHBIMH HHIPEAUCHTAMU W HEMCIUKAMCHTO3HBIMHU TEPANCBTUYICCKUMU
cpeacTBaMu (HaNPUMED, XUPYPrHYECKOe BMEIIATENLCTBO WM PaAHallMOHHOE jeueHue). Ecnu
KOMOWHHUPOBAaHHAS TEPAITHS IOMOJHUTEIBHO MPENyCMaTPUBAET HEMENUKAMEHTO3HOE JIEYEHUE, TO
HEMEIHKAMEHTO3HOE JIEYEHHE MOKET ObITh OCYIIECTBIIEHO B JIF000E MOAXOAIINEE BPEMS 0 TEX
nop, Moka He OyJer AOCTUTHYT MOje3HbId 3(PQeKkT OT COBMECTHOrO NEHCTBUS KOMOWHAIUH
TEPANCBTUICCKUX CPECACTB U HEMECAUKAMCHTO3HOI'O JICUHCHUA. HaHpI/IMep, B COOTBECTCTBYHOIIUX
Cly4asix mojie3Hbii 3 ekt Bce ele JOCTUraeTcsi, Koraa HeMeIMKaMeHTO3HOE JIeueHHe BpEMEHHO
yOupaeTcsi OT BBEIEHHs TEPAEBTHUECKUX CPENCTB, BO3MOXHO, Ha HECKOJBKO CYTOK WIIH JIaXKe
HeJIelb.

HCHOJ’IBSyeMbeI B HACTOALIEM MOOKYMCHTC TCPMHH ((HMMYHHbIﬁ OTBET» OTHOCUTCA K

a000My OFHOMY WIJIM HECKOJBKHM U3 CIEAVIOMIEro. crneuupuyecknii UMMyHHBIH OTBET,
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Hecnienn(pUUeCKknii UMMYHHBIH OTBET, Kak Crenu(uyeckwii, Tak W Hecrneuu(uuecKuil OTBET,
BPOKIEHHBI OTBET, NEPBUYHBbIM HMMYHHBIM OTBET, AQJaNTUBHBII HWMMYHUTET, BTOPHWYHBIN
UMMYHHBII OTBET, UIMMYHHBI OTBET MAaMSATH, aKTHBALUS UMMYHHBIX KJIETOK, Iposudeparus
UMMYHHBIX KJIETOK, TU(PepeHINPOBKa IMMYHHBIX KJIETOK U 3KCTpecchsi UUTOKHHOB. CoriacHo
OIHOMY BApHUaHTy OCYLIECTBJICHHUS] COSAUHEHNE B COOTBETCTBUU C HACTOSIIEH 3asBKOM WJIU €r0
(bapMareBTHYECKH NPUEMIIEMYIO COJIb WM CIIOKHBIM 3(HUpP BBOAST COBMECTHO C OJHUM WU
HECKOJIbKMMH  JIONOJIHUTEJIbHBIMU ~ TE€PAleBTHUUECKUMHU CpPEACTBAMH, B TOM 4YHCIE C
NPOTUBOBUPYCHBIMH COEIMHEHUSMM, BaKLUHAMH, NPEJHA3HAYEHHBIMU Uil CTUMYJISILHUU
UMMYHHOTO OTBE€Ta Ha OJHO WJIM HECKOJBKO IPENABAPUTENIBHO OINPEAENICHHBIX CPENCTB,
anbvroBanTamy, aHtaronucramMu nytu CTLA-4 u PD-1 u npyrumMu MMMyHOMOZAYJSTOPHBIMU
CpeAcTBamMy, JIMINUAAMH, JIMIIOCOMaMHM, NENTHIaMHU, [POTHUBOPAKOBBIMU  CPEIACTBaMH,

XUMHUOTEPANCBTUYCCKUMU CPEACTBAMUA U T. 1.

Onpenenenus

Huxe nepeuncneHsl onpeaeneHus pa3indHbIX TEPMUHOB, UCIOJNb3YEMbIX B HACTOSIIEH
3asiBKe. Takue OnpeaesneHns1 OTHOCIATCS K TEPMUHAM, KAK OHU UCTIOJB3YIOTCS 110 BCEMY TaKOMY
ONMUCaHMIO U (PopMyJsie U300peTEeHUs], eCI UHOE HE OTPAHUYEHO B KOHKPETHBIX CIIy4Yasx, WIN
OTAEJBHO, HJTH KaK 4aCTh OOJIbINEH TPyIITbI.

Hcnonp3yemblii B HACTOSIIEM OMUCAHUU TEPMHUH «AJIKUJ» OTHOCUTCS K HACBILIEHHBIM, C
HEPa3BETBJICHHON WJIM Pa3BETBJIEHHON LEMbK YIJEBOJOPOAHBIM paguKaiaMm, COAEp KalluM
COTJIaCHO OMpPENENEeHHBIM BapUAaHTaM OCYLIECTBJIEHUS] OT OAHOIO A0 IIECTH aTOMOB YIJepOAa.
IMpumepbr C1-Cs aNKWIBHBIX PATUKAJIOB BKIIOYAIOT B ce0si O0e3 OrpaHUdYeHUss METHIIbHBIE,
STUJIbHBIE, MPOMUIIbHBIE, U30TPOTMIIIbHBIE, H-OyTHIIbHBIE, TPET-OyTHIIbHBIE, HEOTICHTHIIbHBIE U H-
TeKCUJIbHBIE PAIUKAJIbI.

Hcnone3yemblii B HACTOSIIEM OMUCAHUM TEPMHUH «AJKEHWI» O3HAYaeT MOHOBAJIEHTHYIO
IPYIIY, MOJYYEHHYIO U3 YIIEBOAOPOAHOTO (PparMeHTa, COAEPIKAIIEro COrJIacHO ONpeaeIeHHBIM
BAPUAHTaM OCYILECTBJICHUs OT ABYX [0 LIECTH ATOMOB YIVIEPOAA, COAEPKALINX IO MEHBLIEH Mepe
OITHy JBOWHYIO CBSi3b YIJIEPON-yriiepon. JIBoifHasi CBsI3b MOKET ObITh WM HE OBbITb TOYKOM
NPUCOEAUHEHUS K APYro#l rpymme. AJIKEHIIbHbBIE TPyl BKIFOYAIOT B ce0s1 0e3 orpaHnyeHusl,
HaTpUMep, STEHII, MPONEeHM, OyTeHu, 1-MeTun-2-0yTeH-1-uj, MeHTEeHWT, TeKCeHIT, TeNTeHI,
OKTE€HWJI, HOHEHWJI, ICLIEHUJ U T. 11

Hcnone3yemblii B HACTOSILIIEM OMUCAHUU TEPMUH «AJKUHUJI» O3HAYAE€T MOHOBAJIEHTHYIO
IPYIIY, TOJYYEHHYIO U3 YIIEBOAOPOAHOTO (PparMeHTa, COAEpIKAIIEro COrJacHO ONpeaeIeHHbIM
BAPUAHTaM OCYILLECTBJICHHs OT ABYX 0 LIECTH aTOMOB YIVIEPOAA, COAEPKALINX 10 MEHBLIEH Mepe

OIHy TPOHHYIO CBs3b YIJIEPOA-yriiepon. TpoiHas CBsi3b MOKET ObITh WM HE OBbITb TOYKOM
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NPUCOEIMHEHHUS K APYrod rpymnmne. AJKHHWIbHBIE TPYIIbI BKIOYAOT B cedst 6€3 OorpaHnveHus,
HarpuMmep, STUHWI, TPONHHWI, OYTUHIII, TeNTeHWI, TeKCUHII, TeNTHHWI, OKTUHWJI, HOHUHHUII,
JEUMHWI U T. T

TepMHH «aTKOKCH» OTHOCUTCA K -O-aJIKUIBbHOMY paJuKaly.

Hcnonp3yemMple B HACTOSIIEM OIUCAHUU TEPMUHBI Ty, KTaJI0» M «TaJIOTEH» OTHOCSITCS
K aroMy, BeIOpaHHOMY U3 dTOpa, Xjopa, Opoma u Hoxa.

Hcnonp3yeMelii B  HACTOSINEM ONUCAHWHM TEPMUH  IUKJIOAJKHI»  O3HA4YaeT
MOHOBAJICHTHYIO TPYITy, TIOJIYY€HHYI0 U3 MOHOLMKINYECKOTO WM IOJULHUKINIECKOTO
HACBIIEHHOTO WJIM YaCTHYHO HEHACBHII[EHHOIO KapOOLMKIMYECKOTO KOJbLIEBOTO COETUHEHMSL.
ITpumepsnr C3-Cg uukioankuiia BKIIIOYAKOT B ceOst 0€3 OrpaHUYeHHs] UKJIOMPOIT, LIUKIO0YTHIL,
LUKJIONEHTWI, LUKJIOTeKCHJI, LUKJIONEHTII U LUKJIOOKTWI, u mpumepbl Cs-Ciz-LUKIIOATIKIIA
BKJIIOYAIOT B ce0si Oe3 orpaHnveHus LUKJIONPOIII, [UKIOOYTUII, LIUKJIOMEHTHII, [IUKIOTeKCHII,
Oounmkio[2.2.1rentui u Ounukio[2.2.2 JokTui.

Hcnone3yeMplii B HACTOSALIEM ONHCAHUUM TEPMUH IUUKJIOAJIKEHWI» O3HA4yaer
MOHOBAJICHTHYIO TPYIIy, TIOJY4Y€HHYI0O U3 MOHOLUMKINYECKOTO WM IOJULHUKINIECKOrO
HACBIIIEHHOTO WJIM YaCTHYHO HEHACHIIIEHHOTO KapOOLMKINYECKOrO KOJBLEBOIO COSITUHEHUS,
COEIMHEHHs 10 MEHbLIeH Mepe C OJHOW JABOWHON CBs3bi0 yriepoa-yriepoxa. Ilpumepsr Cs-Cg
LIMKJIOAJKEHWJIA BKIJIIOYAOT B cebsg 0e3 orpaHuMueHHs LUKIOOYTEHWJ, IHKJIONEHTEHMI,
LIMKJIOT€KCEHWJI, IMKJIOMEHTEHMT U IIUKJIOOKTEHUII.

Hcnonp3yemslii B HACTOSIIIIEM ONMHCAHUN TEPMUH «apHJI» OTHOCHTCS K MOHO- WJIU TOJIU-
LUKJIMYECKOH KapOOLMKIMYECKOW KOJIBLEBOW CHCTEME, COAEprKalled OJHO HWJIM HECKOJIbKO
ApOMATHUYECKUX KOJIel, KOHICHCHUPOBAHHBIX WJIM HE KOHACHCUPOBAHHBIX, BKJIOYas 0Oe3
orpanuueHus pennn, Hag T, TeTparuapoHad T, HHAAHIII, HHACHWI U T. 1.

Hcnonp3yemslii B HACTOSIIIEM ONMUCAHUH TEPMHH «AaPAJKIID) OTHOCHUTCS K AJIKWUIBHOMY
OCTaTKy, TAKOMY, KaK OMICAHO B HACTOSIIEM HU300PETEHNH, KOTOPBIH MPUCOSTUHEH K apUIBHOMY
KOJIBITY, TAKOMY, KOTOPOE OMUCAHO B HAacTOsALIeM n3oOperennu. [Ipumeps! BKIIFOUAOT B cedst Oe3
OrpaHUYEHUs1 O€H3WI, PEHITHII U T. TI.

Hcnonp3yeMslil B HACTOSIIIIEM ONMHCAHUU TEPMUH «TE€TEPOAPIIT» OTHOCUTCSI K MOHO- HITH
NOJMLUKINYECKOMY (Hanpumep, OW- WU TPULUKINIECKOMY HIIH OoJee) KOHIEHCUPOBAHHOMY
WIN HE KOHACHCUPOBAHHOMY PaAuKally WU KOJBLIEBON CUCTEME, COAEPIKALIEH [0 MEHbLIEH Mepe
OJTHO apOMaTHYECKOE KOJbLIO, COAEpIKaIlee OT MATH A0 JECATH KOJBLIEBbIX aTOMOB, M3 KOTOPBIX
OIUH W3 KOJIbLEBBIX aroMOB BbiOpaH u3 S, O u N, HOJb, OOWH MM J1Ba KOJIbLIEBBIX aToMa
MPEACTABIISIFOT COOOH TOTIOHUTENIbHBIE TeTePOATOMBI, He3aBUCUMO BblOpaHHbIe U3 S, O u N; u
OCTaBIIHECS KOJIBLIEBBIE ATOMBI SIBJITFOTCSL aTOMaMH yriiepoa. I erepoapui Bkirouaer B cedst 6e3

OrpaHUYCHUS MNUPUAWHWIL, THUPA3UHWUIL, MUPUMHUAWHWIL, THPPOJWII, NHPA30JUII, UMHIA30JIUII,
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THA30JIWJI, OKCA30JIMJI, H30KCA30JMJ, THAAMA30JWI, OKCaauaszomwi, THOQeHW1, QypaHud,
XUHOJIMHWI, M30XHHOJMHWI, OEH3MMHIA30/Iiy, O€H300KCA30IHMII, XUHOKCATMHIII, WHAA30JIHIL,
MHHOJNIMHWI,  (TaNasuHWI, TUPUAASMHWI, WHAONWJ, AaKPUAMHWI, OEH30XHHOJIWHUI,
MUPUMHIUHIL, TYPUHIL, THPPOJIONMAPUMHUIUHII, XUHOKCATUHIII, X MHA3OIHHII, HHIA30THHUIT
U pranazuHUI, U T. 10

Hcnonp3yeMplii B HACTOSIIEM ONUCAHUM TEPMUH «T€TEPOAPANKIID) OTHOCHUTCS K
ATKUIIBHOMY OCTaTKy, TAKOMY, KOTOPBIH ONHCAH B HACTOSIIEM H300PETEHUH, TPUCOETUHEHHOMY
K T€TepOapuIbHOMY KOJbIly, TAKOMY, KOTOPO€ OMUCAHO B HAcTOsIeM u3o0pereHuu. IIpumepsl
BKJIFOYAIOT B ce0s1 0€3 OrpaHnveHusl NTUPUANHIIMETHI, TUPUMUAMHUIISTII U T. TL.

CornacHo Hacrosiel 3asBKe, JJI000H U3 ONMUCAHHBIX B HACTOSIIIEM H300pPETEHUH ApPUJIOB,
3aMEIIEHHBbIX apHJIOB, Te€TEPOAPWIIOB U 3aMEINEHHBIX T'eTepPOapuiIoB MOXKET ObITh 000N
ApOMATHUYECKON Tpymnmod. ApOoMaTHYeCKHe TIPYMIbl MOTYT ObITh 3aMELIeHHbIMU HWJIN
He3aMeLIeHHbIMU.

Hcnonp3yeMplli B HACTOSIIEM ONMCAHUM TEPMUH «TETEPOLIUMKIIMI» OTHOCUTCA K
HEeapOMaTUUECKOMY MOHO- MJIH NOJHLUKINYECKOMY (Hanpumep, Ou- W TPULUKIMIECKOMY WU
Gonee) KOHAEHCUPOBAHHOMY WJIM HEe KOHIEHCHPOBAHHOMY PavKaJly MM KOJIBLEBOH CHCTEME,
copepakalleil OT Tpex O JECITU KOJBLEBBIX aTOMOB, U3 KOTOPBIX OAMH U3 KOJIBLEBBIX aTOMOB
BoIOpaH u3 S, O u N; HONb, OAMH WM JABAa KOJBLEBBIX aTOMa SIBJISFOTCS OTOJHHUTEbHBIMU
reTepoaroMaMu, He3aBUCHUMO BbiOpaHHbIMH M3 S, O u N; U ocTaBIIMECS KOJBLEBBIE aTOMbI
SIBJISTEOTCSL aTOMaMH yriepona. lIpuBonuMble B KayecTBe NpPUMEpPa Te€TEPOLMKIIOATKUIBHbIC
TPYIIBI BKJIIOYAOT B ceOst O6e3 orpanuuenus [ 1,3 ]| AHOKCOMaHII, TUPPOTHIUHII, THPA3OJIUHUII,
NUPA3OIUANHIWI,  WMHUJA30JMHWI,  WUMUJA3OJUAVHWI,  NUNEPUAMHWJ,  [HNEPA3UHUII,
OKCa30JIMOUHIII, HM30KCA3OJHOUHWI, MOP(ONMHWI, THA3OJMIUHII, HW30THA3OJUMAMH U
TeTparuapoGypus u T. 1.

TepMuH «amKuUIaMHUHO» OTHOCUTCS K TPYIIIE, XapakTepusyrolieics crpykrypoii -NH(Ci-
C12 anmkun), anpumep, -NH(C1-Cs ankxun), toe Ci1-Ce ankum onpeneseH paHee.

TepMuH «IMATKUIIAMUHOY» OTHOCHUTCSI K TPYIIINE, XapaKTepusyroieics ctpykTypoit -N(Ci-
C12 anmkun)y, nanpumep, -NH(C1-Ce ankun), roe C1-Cs ankui onpeneneH paHee.

TepmuH «ammmy BKIOYaeT B ce0sl OCTATKH, TOJYYEHHBIE W3 KHUCIOT, BKIIOUas Oe3
OrpaHUYEHUs KapOOHOBbIE KHCJIOTHI, KapOaMHHOBBIE KHCJIOTBI, YrOJbHbIE KHCIIOTHI,
Cyb(OHOBBIE KUCIOTHI U (hocopHble KUCIOTHL [Ipumephl BKITIOYAIOT B ceOsl amudaTHdecKue
KapOOHHUJIBL, apoMaTHUecKHue KapOOHWIbL, anupaTHuecKkue CyJIb(OHHMIBL, apOMaTHUYECKHE
cynbuHwbl, amudarudeckue CyabGUHWIBL, apomartmueckue (ocdatel U anupaTudecKue
docdarsl. [Tpumeps! anudpaTudecknx KapOOHUIIOB BKIIIOYAIOT B ce0s1 03 OrpaHuYeHHUs aleTHl,

NPOTHOHMII, 2-pTopaneTus, OyTUPWII, 2-THAPOKCHALIETIII U T. 0.
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TepmuH «cnoxHbIA 3(up» BKIOYAaeT B ce0s COSNUHEHHsI WJIM (ParMEeHThbI, KOTOPBIE
COlepIKaT aToM YIJIeposia MIIM TeTePOaToOM, CBSI3aHHBIE C ATOMOM YIJIepOa, KOTOPBIN CBsI3aH C
aToOMOM yriepoja KapOOHHJIBHOW rpymmbl. TE€pPMHH «CIOXKHBIA 3Gup» BKIHOYaeT B ceOs
ATKOKCUKAPOOKCUTPYIIIBL, TAKHE KAK METOKCUKAPOOHWII, STOKCUKAPOOHMII, MPOITOKCHKAPOOHUII,
OyTOoKCHKapOOHWII, TEHTOKCUKAPOOHMUIT % 1. 1.

Kak omnmcaHo B HacrosimeM H300peTE€HHH, COEIWHEHHs] IO HACTOSIEeH 3asiBKe H
(bparMeHThl, TPUCYTCTBYIOLINE B COSAUHEHUSX, HEOOSI3aTENIbHO MOTYT OBbITh 3aMEIIEHbI OJTHUM
WIN HECKOJBKUMH 3aMECTHTESIMM, Kak B OOIIEM IOKAa3aHO BBILIE, WJIM KaK MPEICTABIEHO B
Ka4eCTBe NIPUMEPOB KOHKPETHBIMH KJIACCaMH, MOJKIACCAaMH U BHAMU HacTosel 3asBKu. byner
OTMEUEHO, YTO BBIPAKEHUE «HE00s3aTeNbHO 3aMEIIeHHBII» HUCIOIb30BAIN B3aUMO3aMEHAEMO C
BBIPQKCHHEM «3aMEIIeHHbI WM He3aMeIleHHbI». B o0meM, TepMHUH «3aMeleHHBI»,
NPEALIECTBYET JIU €My TEPMHUH «HEOOs3aTeNbHO» WM HET, OTHOCHTCA K 3aMEHe pPaJuKajoB
BOJIOPOZIa B TIPEACTABJICHHON CTPYKTYpe pajMKallOM KOHKpEeTHOro 3amecturens. Eciu He
OTMEYEHO MHOE, He0Os3aTeIbHO 3aMEeLIeHHAast TPYIINa MOXKET COEPKATh 3aMECTUTENb B KaJKIOM
3aMeIaeMOM IOJIOXKEHUH TPYIIIBL, U ecii OoJiee OHOTO MOJIOXKEHHs B JIFOOOH MpencTaBiIeHHOM
CTPYKTYpP€ MOKET ObITh 3aMeIleHO 0ojiee YeM OIHUM 3aMeCTUTENIEM, BLIOPAHHBIM U3 KOHKPETHOH
IPYIIbI, 3aMECTHTENIb MOXKET ObITh WM OAWHAKOBBIM, WM PAa3HBIM B KaXKJOM ITOJIOXKEHUHU.
TepMuHbl  «HEOOsI3aTENIBHO  3aMEINEHHBIN»,  «HEOOSI3aTENbHO  3aMEINEHHBIH  aJIKHII»,
«HeOOs3aTeNIbHO ~ 3aMELICHHBI  alIKeHID», «HEOOs3aTeIbHO  3aMELICHHbIH  aJKUHIIDY,
«He00s3aTeNIbHO 3aMEIEeHHBIH HMKJIOAKUIT», «HEOOs3aTEIbHO 3aMELICHHbIH LUKJIOATKSHIIDY,
«HeOOS3aTeNIbHO ~ 3aMEIICHHBbIH  apuil», «HEOOs3aTeNbHO  3aMEIIeHHBIH  IeTepoaprlly,
«HeOOs3aTeNIbHO 3aMEINEHHBIH apaliKW», «HEeoOS3aTeNIbHO 3aMELISHHbIH TIeTepoapasKuiy,
«HeO0s3aTeNIbHO 3aMEIEeHHBIH TeTePOLHKINIY U Jro0ast apyrasi HeoOs3aTeNIbHO 3aMEeLIeHHAs
IPyIIa, UCIOJIb3yeMasi B HACTOSIIEM ONMCAHUH, OTHOCUTCS K TPYTIIaM, KOTOPbIE 3aMeIeHbl HITH
He 3aMelIeHbl HE3aBUCUMOM 3aMEHOM OJJHOTO, IBYX WJIH TPEX HIIU OOJiee aTOMOB BOJIOPO/Ia Ha HEW
3aMECTHUTEISIMU, BKIIIOYasi O3 OrpaHUYCHHUS:

-F, -CI, -Br,
amuHo, -NH-Ci-Ciz-ankun, -NH-C-Ciz-ankenun, -NH-Cr-Cpx-ankenun, -NH -C3-Cia-

-1, -OH, 3zamwmmenssiii rugpokch, -NOz, -CN, -NH,, 3amwuimeHHbIi

LIMKJIOAJIKIJI,
-NH-apun, -NH -rerepoapuu, -NH -rereponukioankui, -qIHaTKUIaMUHO, -IHAPUIIAMHUHO,
-nurerepoapuiaMuto, -O-C1-Ciz-ankun, -O-C,-Crz-ankenmn, -O-C,-Cir-anmkeHun,
-0-C3-C1z-tmuknoankwun, -O-apui, -O-rerepoapui, -O-rerepouukioankui, -C(0O)-Ci-Cia-

ankwmi, -C(0)- Cr-Crz-ankxenun, -C(0)-Cr-Crr-ankenmn, -C(0)-Cs-Crz-umknoankui, -C(O)-apw,

-C(O)-rerepoapuu, -C(O)-rerepouukinoankmi, -CONHz, -CONH-C;-Cz-ankuin, -CONH-C2-C12-

ANKECHUI,
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-CONH-C,-Crp-ankenmn,  -CONH-C3-Crp-uuknoankun,  -CONH-apun, -CONH-
reTepoapu,

-CONH-rerepouukioankui, -OCO2-Ci-Crz-ankun, -OCO;-Cr-Crz-ankenun, -OCO2-Cs-
Cp-ankenmn, -OCO2-Cs3-Crp-umknmoankun, -OCOz-apun, -OCOsz-rerepoapun, -0CO»-
rerepouukyoankui, -OCONHz, -OCONH-C;-Ciz-ankun, -OCONH- Cz-Crz-ankenun, -OCONH-
Cy-Crr-ankenurn,

-OCONH-C;s-Crz-umkmoankun, -OCONH-apun, -OCONH-rerepoapmi, -OCONH-
rerepoumknoankwi, -NHC(O)-Ci-Crz-ankun, -NHC(O)-Ci-Ciz-ankenun, -NHC(O)-Cz-Ciz-
ankermw1, -NHC(O)-Cs-Crz-uuknoankmn, -NHC(O)-apun, -NHC(O)-rerepoapun, -NHC(O)-
rerepounkyioankuy, -NHCO;-Ci-Crz-ankun, -NHCO-Cr-Crr-ankenmn, -NHCO;-Cy-Ciz-
ANKEHUI,

-NHCO;-C3-C2-1ukioankun, -NHCOz-apun,  -NHCO»-rerepoapus,  -NHCO;-
rerepormknoankuit, NHC(O)NH», -NHC(O)NH-C1-Cz-ankun, -NHC(O)NH-C>-Ciz-ankenu,

-NHC(O)NH-C»-Cz-ankenui, -NHC(O)NH-Cs-Cyz-unknoankui, -NHC(O)NH-apun,

-NHC(O)NH-rerepoapui, NHC(O)NH-rerepouukioankui, -NHC(S)NH>,

-NHC(S)NH-C1-Ciz2-ankun, -NHC(S)NH-C»-C12-ankenu,

-NHC(S)NH-C»-Cz2-ankennn, -NHC(S)NH-C3-Cz-tiuknoankwi, -NHC(S)NH-apw,

-NHC(S)NH-rerepoapui, -NHC(S)NH-rerepounknoankmi, -NHC(NH)NH,,

-NHC(NH)NH- C;-Ciz-ankun, -NHC(NH)NH-C,-Ciz-ankenun, -NHC(NH)NH-C;-Ci2-
aJIKeHUJI,

-NHC(NH)NH-C3-C12-tmxnoankwi, -NHC(NH)NH-apun, -NHC(NH)NH-retepoapu,

-NHC(NH)NHreTeponuKI0aaKui, -NHC(NH)-C1-Cpz-ankun,  -NHC(NH)-C»-C12-
aJIKeHUII,

-NHC(NH)-C»-C12-ankenunn, -NHC(NH)-C3-C2-tiuxnoankun, -NHC(NH)-apw,

-NHC(NH)-rerepoapui, -NHC(NH)-rerepouumkioankut, -C(NH)NH-C1-Ci2-amkwi,

-C(NH)NH-C»-C1>-ankenun, -C(NH)NH-C»-C12-ankeHu, C(NH)NH-C3-Ci2-
LIMKJIOAJIKIJI,

-C(NH)NH-apwun, -C(NH)NH-rerepoapw, -C(NH)NHrerepoukioa Ku,

-S(0)-C1-Crz-anxui,- S(O)-C2-Crz-ankenuin,- S(O)-C,-Ci2-ankenun,

-S(0)-Cs-Cro-umknoankmn,- S(O)-apun, -S(O)-rerepoapwmi, -S(O)-reTepOrUKIOATKUI-
SO,NH,,

-SO2NH-C1-Ciz-ankun, -SO2NH-C;-Crz2-ankenun, -SO2NH-C,-Ciz-ankenun,

-SO2:NH-C3-C12-1uKioankun, -SO,NH-apwu, -SO;NH-rerepoapui, -SO;NH-
reTePOLIKIOAITKIII,

-NHSO,-C1-Ciz-ankui, -NHSO»-C2-Ciz-ankenm, - NHSO»-C»-Ciz2-ankeHun,
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-NHSO;-C3-C12-1uKaoanku, -NHSO»-apumn, -NHSOs-retrepoapu, -NHSO»-
reTePOLIKIIOAITKIIL,

-CH;NH>, -CH;SO;CH3, -apui, -apuiajkull, -TeTepoapuj, -TeTepOoapuIaliKu,
-reTePOLIMKIIOATKHIIL,

-C3-C12-1MKJI0KHMI, MOJTMATKOKCHAITKHIL, TOJTUAJTKOKCH, -METOKCUMETOKCH,
-METOKCHAITOKCH, -SH,

-S-C1-Crz-ankun, -S-Cr-Crz-ankenmn, -S-Cr-Crz-ankenun, -S-Cs-Ciz-mukimoankun, -S-
apu,

-S-rerepoapui, -S-reTepoLMKIOAIKIIT WA METUITHOMETHIL

TepMuH «370Ka4eCTBEHHAs! OMyXOJb» BKIOYAeT B ceOst 0e3 OrpaHuueHHs CIeayoIine
3JI0Ka4E€CTBEHHBIE OIYyXOJIU: STIUAEPMOH POTOBOI MOJOCTU: OYKKAIBHOM MOIOCTH, I'yObI, SI3bIKA,
pTa, TJOTKH, CepAedHble. capkoma (aHrmocapkoma, (udpocapkoma, pabaomMHocapkoma,
JIMIIOCApKOMa), MUKcOMa, pabaomuoma, Gpubpoma, JTUIoMa 1 TePaTOMa; JIETKOro: OPOHXOTeHHAs
KapLUUHOMA (TUIOCKOKJIETOYHAS WIIH SIHAepMOUAHAs, Henu(epeHIMPOBaHHAS MEIKOKIIETOHASs,
HennddepeHpoBaHHas KPYITHOKJIETOYHAS, a/IeHOKapLInHOMA), aJbBEOJIIpHAs
(OponxuonsipHasl) KapUMHOMa, OpOHXHANIbHAS AEHOMA, CapKOMa, JUM(POMA, XOHIPOMATO3HAs
raMapToMa, Me30TeJIHOMa; JKeJNyJOYHO-KHIIEYHOrO TpPAKTa: MHUINEeBOAA (IUIOCKOKJIETOYHAs
KapLUMHOMA, TOPTaHH, a€HOKAPLUHOMA, JeHoMHOcapKoma, JTuMpoma), skenyaka (KapLuHOMA,
aumpoma, JEHOMHOCApKOMa), TMOMKENYIOYHON skeje3bl (MIPOTOKOBAsh —aJeHOKAPLIMHOMA,
HWHCYJIMHOMA, TJIFOKaroHomMa, raCTpuHoOMa, KapUUHOUIHBIE OITYXOJIH, BI/IHOMa), TOHKOH KHIIKU
WIK TOHKOTO KHINEYHUKA (aIeHOKapUUHOMA, JUM(pOMa, KapIUHOWIHBIE OIMyXOJH, CapKoMa
Kamomu, nefioMnoma, reMaHruoma, JurnomMa, Heripopudpoma, Gpudbpoma), TOJICTOH KUIIKH MU
TOJICTOTO KHIIEYHHKA (aJeHOKapUMHOMA, TyOyJsipHAas aJeHOMa, BOPCHUHYATas aJeHOMa,
raMapToMa, JISHOMHOMA), TOJICTOM KHIIKH, OOOMOYHOW M MPSIMOM KHIIKH, TOJCTOH W MPSIMON
KUIIKY, MPSMOHN KHIIKH, MOYETOJNIOBOW CUCTEMbI: MOYKHU (aJeHOKAPLHUHOMA, ONMyXOoJib Buibma
(meppobnacroma), numdpoma, JEHKO3), MOYEBOTO My3bIps U ypeTphl (IUIOCKOKJIETOYHAS
KapLUHOMA, MEePEXOAHO-KJIETOYHAs KapLHUHOMA, aIeHOKApLUHOMA), MPEACTATEIbHOU KeJe3bl
(ameHOKapIMHOMA, CcapkoMa), siMdka (CEeMHHOMa, TapTOMa, OAMPHOHAJIbHAs KapLHMHOMA,
TEPATOKAPIIUHOMA, XOPHUOKAPLMHOMA, CAapKOMa, HWHTEPCTULUAIBHO-KJICTOYHAA KapLUUHOMA,
¢ubpoma, ¢ubpoaneHomMa, aJEHOMATOMIHBIE OMYXOJH, JIAIIOMA), TEYEeHU: Temaroma
(MOYeYHOKJIETOYHAsT KAapLMHOMA), XOJIAHTMOKAPLMHOMA, TemnarodiacToMa, aHrHOCapKoMa,
MMOYCYHOKJIETOUHAA aACHOMd, I'EMaHI'MOMa, >KCJIIYHBIX HYTCﬁ; KOCTU. OCTCOr€HHasA CapKoMa
(ocTeocapkoma), pubpocapkomel, 3j10kadecTBeHHAs! PUOPO3HASI THCTHOLIUTOMA, XOHAPOCAPKOMA,
capkoMa IOwuHra, 3nokadecTBeHHas JuMpoma (PETHKYJIOKIETOUHAsI CapkoMa), MHOKECTBEHHAsI

MHUEJIOMA, 3JIOKAUECTBCHHAA T'MIaHTOKIICTOYHASA OIMyXOJI€Basd XOpAoMa, OCTCOXOHAPOMA (KOCTHO-
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XpSLIEBbIE 5K30CTO3BI), noOpoKavecTBEeHHAS XOHJIPOMa, XOHIpoOIacToma,
XOHAPOMHUKCOPUOPOMA, OCTEONTHASI OCTEOMA U TUTAHTOKJIETOYHBIE OITyXOJIN;, HEPBHOH CHCTEMBI:
yeperna (OCTeOMa, I€MaHIHOMa, I'paHyjeMa, KCAaHTOMa, Ae()OPMHUPYIOIIHMHA OCTHUT), MO3TOBBIX
o0oJyiouek (MEHMHIHOMa, MEHMHIMOCAPKOMA, TJIMOMAaTO3), TOJIOBHOIO MoO3ra (acTpOLIUTOMA,
MenyjuiodbjacTomMa, TIJIMOMa, JMNEHAUMOMa, TepMHHOMa (MHHeasoma), MyJbTH(OpMHAas
rIMo0IacTOMA, OJIMTOEHAPOrIIMOMA, IIBAHHOMA, PETHHOOIACTOMA, BPOJKIEHHBIE OITyXOJIH),
HelipopubpomMa CIMHHOIO MO3Ta, MEHUHTHOMA, TJIMOMA, CApPKOMa); THHEKOJIOITHYECKHe. MaTKH
(kapuuHOMa D>HIOMETpUS), IIEHKH MaTku (KapOuHOMa INeHKH MAaTKH, MpeforyXxoieBast
IMCIIIa3usl LIEHKN MAaTKH), SIMYHUKOB (KapLUMHOMA SIMYHHMKA (CEpO3Hasi LUCTAJEeHOKAPIIMHOMA,
cnuzeobpasyromast LIICTaICHOKAPLIHOMA, HEyTOYHEHHAas! KapLUHOMA), OITyXOJIN
IPaHyJIe30TeKANbHOKJIBHBIX KJIETOK, omyxoiu kjierok Cepronu-Jleiinura, aucrepMuHOMa,
3JI0KAQUYECTBEHHAs] TEPaTOMa), BYJbBbI (IUIOCKOKJIETOYHAs KapLUHOMA, WHTPA3NUTEIHAIbHAS
KapLUUHOMa, aJeHOKapuuHOMa, (uOpocapkoMa, MeJaHOMa), Biarajuma (CBETIOKJIETOYHAsS
KapLUUHOMa, IUIOCKOKJIETOYHAs KapLUHOMa, OoTpuouaHas capkoma (3MOpHOHANIbHAS
pabnomuocapkoma), pamaonueBsix TpyO (KapLUuHOMA), MOJIOYHOH JKENe3bl, reMaTOJIOTHYeCKUe:
KpOBU (MUENOMAHBIA JIeHKo3 (OCTPbIH M XPOHMYECKUH), OCTPbI JTUMQOOIACTHBIA JEHKO3,
XPOHUYECKUH TMM(OIUTAPHBIN JIEHKO3, MEETOnpordepaTUBHbIE 3200I€BAHMS, MHOXKECTBEHHAS
MHEJIOMa, MUENIOANCIUIACTUYECKUH CHHAPOM), Oone3Hb XOMKKMHA, HEXOKKUHCKas umpoma
(3mokauecTBeHHass JUM(POMA) BOJOCATHIX KJIETOK, JUM(POHAHBIE HAPYIIEHUs, KOXHU:
3JIOKAQUECTBEHHAS] MeJIAHOMa, 0a3aJIbHO-KJIETOYHAsl KapLMHOMA, TJIOCKOKJIETOYHAs! KapLUHOMA,
capkoma Kamomm, keparoakaHTOMa, ANCIJIACTUYECKUH  HEBYC, JIUIIOMA, AHTHOMA,
nepmatopuOpoMa, KeJOWAbI, TCOPHA3;, IIUTOBUIHOW KeJe3bl: MalmmwuIApHas KapLHUHOMA
IIUTOBUIHON JKeJne3bl, (OJUTMKYJSIpHAS KapLUMHOMA IIMTOBUIHOHW JKENe3bl, MeayJUIsIpHas
KapUMHOMAa LIMTOBUAHOW Kkene3bl, HeauddepeHIMpPOBaHHBI paK IMUTOBUAHOH JKEJE3bl,
MHOXECTBEHHAsi SHJOKPUHHAsI HeoIula3usi Thna 2A, MHOXKECTBEHHAs] SHAOKPHHHAS HEOILIa3usl
tuna 2B, ceMeliHBIH MenyJULSIPHBIA paK IIUTOBUAHON JKele3bl, (PEeOXpOMOLIUTOMA,
MaparaHriioMa; a TAaKXKe HaANOYeYHUKOB: Helipobaactoma. Takum 00pa3oM, MpecTaBIeHHBIN B
HACTOSIIEM IOKYMEHTE€ TEPMHH «pPaKOBasi KJIETKa» BKJIOYAEeT B ceOsl KIETKY, MOPAKECHHYIO
JTrOOBIM M3 YKa3aHHBIX BBILIE COCTOSTHUM.

Ucnonp3yeMelii B HACTOSALIEM JOKYMEHTE TEPMHH «CYOBEKT» OTHOCHTCS K
mitekonuTaromeMy. CyObeKT, TakuM 0Opa3oM, OTHOCUTCS, Hampumep, K cobakam, KOIIKaMm,
JOIaasiM, KOpOBaM, CBUHBSIM, MOPCKMM CBHHKaM W T. 1. llpeamodtuTtensHO CyOBEKT
npexacrasisier coOoil uyenoBeka. Ecim CyOBEKT SBISIETCS YENOBEKOM, TO CyOBEKT MOMKET

Ha3bIBATbCA B HACTOALLEM JOKYMCHTE OOJILHBIM.
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TepMuHBI «I€UUTB», KIPOLECC JICUESHHSI» U «JIEYEHHE» OTHOCATCS K Crocoly obserueHus
wIn ociadneHuns 3a00eBaHMs W/ UITH €r0 COMYTCTBYIOLINX CHMITTOMOB.

Hcnone3yeMblli B HACTOALIEM JOKYMEHTE TEPMUH  (IPEAYNPEKACHUE» WU
«OPpEeAynpexKAaThb» OMNUCBIBACT CHMXKXCHUE WKW YCTPAHCHUC MNPOABJIICHUSA CHUMITOMOB HWJIN
OCJIO’KHEHUH 3a00J1eBaHsI, COCTOSIHUSL WM HAPYLICHUSI.

Tepmunbl «3a0oneBaHue(us)», «HapymeHUe(Us)», U «COCTOSTHHE(Us)» HCHOJIB3YIOT
B3aMMO3aMEHSIEMO, €CJTH B KOHTEKCTE YETKO HE YKa3aHO HHOE.

Hcnonp3yeMplii B HACTOSIIEM IOKYMEHTE€ TEPMHH «TepaneBTU4eckdu >(pdexTruBHOE
KOJIMYECTBO» COCAUMHCHHUA HIIN (I)apMaHeBTquCKOﬁ KOMIIO3HMIIMHU B COOTBETCTBHUU C HaCTOﬂH.IefI
3asBKOM O3HAYaeT KOJIUYECTBO COCINHECHUA NN Q)apMaHeBTH‘{eCKOI‘;I KOMITIO3HUIMH, 1OCTATOYHOC
AJIs1 CHUXKEHUA CUMIITOMOB HAPYIICHUA Y CY6"beKTa. Kaxk XOpOI1IO U3BECTHO B O6.]'IaCTI/I MCANLHUHBI,
TepaneBTUUECKH 3(PPEKTUBHOE KOJMYECTBO COEUHEHNUS WK (hapMaLleBTHYECKOH KOMITO3ULINH B
COOTBETCTBHH C HACTOSIIIEH 3as1BKOI OyeT OTBeYaTh 1es1ecO00pa3sHOMY COOTHOIIEHHIO MOJIB3bI U
pHCKa, TPUMEHUMOMY K JIIOOOMY METUIIMHCKOMY JedeHuro. OmHAKO CileAayeT NMOHUMATh, YTO
CYMMapHO€ CyTOYHO€ UCIOJIb30BAHUE COEIMHEHUI U KOMITO3ULIUHA B COOTBETCTBUM C HACTOALLEH
3asBKOH Oyner ompenensaTbCs JieHallMM BpadyoM B paMKaX OOOCHOBAHHOTO BpayeOHOrO
3axyroueHnst. KoHKkpeTHast MOayiATOpHas (HampuMep, MHIMOMPYIOINAas WM CTHMYJIHPYIOIas )
7033 Ui JIEIOOOr0o KOHKPETHOro OOJBHOro OyAeT 3aBUCETh OT psiga (akToOpoB, B TOM YHUCIHE
HapyLICHUs, MIOAJCKAINETO JICUCHUIO, W TsXKCCTHU HAPYIICHHsA, AKTUBHOCTH KOHKPETHOIO
HCITOJIB3YEMOI'0 COEMHEHUS], KOHKPETHOM HCIOJIb3yeMON KOMIO3UIIMH, BO3pAcTa, MacChl TENa,
00IIEro COCTOSIHUS 370POBbsI, M0JIa M palliOHA OOJNILHOTO, BPEMEHU BBEIEHHUS, MMyTH BBEIEHHS U
CKOPOCTH BBIBEACHUSA KOHKPETHOI'O UCITOJIB3YyEMOTI'0 COEAUHEHU A, MPOAOJKUTEIIbBHOCTHU JICHCHUS,
JICKAPCTBCHHLIX CPCACTB, UCIOJIB3YEMbBIX B KOM6I/IHaL[I/II/I WM OJHOBPEMEHHO C KOHKPETHBIM
UCIIOJIB3YEMBIM COCUHEHHEM,; M TOAOOHBIX (PAaKTOPOB, XOPOLIO HM3BECTHBIX B MEIHMIIUHCKON
o0macTw.

Ucnonbzyemast B HacTosiieM AOKyMeHTe (paza «(papMaleBTUYECKU MMPUEMIIEMBbIii»
OTHOCUTCA K TEM COCIUHEHUAM, MaT€praliaM, KOMIIO3ULUAM, HOCUTEIIAM I/I/I/I.]'II/I AO3UPOBAHHBIM
(dopmam, KOTOpble B paMkax OOOCHOBAHHOTO BpayeOHOro 3aKJIFOYEeHHUs TMOAXOAAT s
MNPUMEHCHHUA B KOHTAKTC C TKAHAMU UYCJIIOBCKA U KUBOTHbBIX 663 qpesMepHoi/'I TOKCHYHOCTH,
pasopakeHusi, aJUIepPrU4ecKOd peakUWd WM JpYyroil mnpoOsieMbl WM  OCIOKHEHUS C
11e71eCO00Pa3HbIM COOTHOLIEHUEM TOJIb3bI M PUCKA.

Hcnonp3yeMslii B HACTOSIIIEM TOKYMEHTE TEPMUH «(HapMaLleBTUIECKU MPHEMIIEMas COJIbY
OTHOCHUTCA K TAKHUM COJIAM COGHHHGHHﬁ, O6pa30BaHHbIM nponecCoOM B COOTBETCTBHUU C HaCTO;IH.[efI
SaﬂBKOﬁ, KOTOPbIC B paMKax O6OCHOBaHHOFO Bpaqe6Horo 3aKJIIOYEHUsA IIOAXOOAT JIA

NPUMECHCHUA B KOHTAKTEC C TKaHAMU 4YCJIOBEKA W HUIIMIHNX KHUBOTHBIX oe3 qpesMepHof/'I
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TOKCUYHOCTH, pPa3ApaAKCHU, annepmqecxoi/i peakoyuun U T. II U COOTBETCTBYIOT

>
LIeJIECOO0Pa3HOMY COOTHOLICHHIO TMONIb3bI U pHCKAa. DapMaleBTUYECKH IPHEMIIEMbIE COJIU
XOpOLIO U3BECTHHI B ypoBHE TexHUKU. Hampumep, S. M. Berge, ef al. monpoOHO onmchIBarOT
bapmaneBTryecku npuemiemMele conu B.J. Pharmaceutical Sciences, 66: 1-19 (1977). Conu moryT
OBITH MOJTy4Y€HBI /7 Sifu B XOJI€ KOHEYHOT'O BBIIEJICHHS] M OYUCTKU COEAMHEHUI B COOTBETCTBHUH C
HACTOSIIIEH 3asiBKOW WJIM OTAENBHO TYTEM OCYINECTBJIEHUS pearupoBaHUs (yHKIIMOHAJIbHON
IPYIIBbI CBOOOTHBIX OCHOBAHMS UM KHCJIOTBI C MOAXOASIIUME KHCIOTOH MJIM OCHOBAHUEM.

ITpumeps! (apmaLieBTHUECKH MPUEMIIEMBIX COJIEH BKIIOUAIOT B ce0si Oe3 orpaHHyYeHHs
HETOKCHYECKHE COJIM TPUCOECAMHEHHUS KHUCIOTBHI. CONM, OOpa3OBaHHbIE C HEOPraHUYECKUMHU
KHCJIOTaMH, TAaKUMH KaK XJIOPUCTOBOAOPONHAs KHCJIOTa, OpPOMHCTOBOAOPOAHAs KHUCIIOTA,
dochopHas kucaoTa, cepHast KUCIOTa U NMEPXJIOPHAs KMCIIOTA, HIIK C OPraHUYeCKUMH KHUCIIOTAMH,
TAaKUMHU KaK YKCYCHas KHMCJOTA, MAaJIeMHOBAsl KUCIIOTA, BUHHAsI KUCIOTA, JMMOHHAs KHCJIOTA,
SIHTapHAsl KUCJIOTA WJIM MAaJOHOBas Kuciora. Jlpyrue ¢apManeBTHYeCKH NpHEeMJIEeMble COJH
BKJIIOWAlOT B ceOsi 0e3 OrpaHuMYeHuss CONMM aauIaTa, ajblMHAaTa, ackopbara, acmaprarta,
Oenzoncynbdonata, beHsoara, bucynbdara, bopara, Oyrupara, kamdopara, kamdopcynbpoHara,
LIMTpaTa, LUKJIONEHTAHIIPONHOHATA, IUITIOKOHATa, JAOACLMICYNIb(ara, 3TaHCYIb(OHATA,
dopmuara, ¢Qymapara, rarOKorenToHara, riaunepodocdara, TIHOKOHATa, TeMucyibdara,
renTaHoaTa, reKCaHoaTa, ruApoioanaa, 2-rugpoKCU-3TaHCYIb(pOHATA, JAKTOOMOHATA, JIAKTATA,
Jaypata, Jaypwicyjbdara, Majara, MajieaTa, MajoOHaTa, MeTaHCyJibpoHaTa,  2-
HadraneHcynb(OHATA, HUKOTHHATAa, HUTpaTa, OJjieaTa, OKcajlaTa, MaJbMUTATa, I1aMOaTa,
neKkTHHaTa, nepcynbdara, 3-peHmnnponuoHara, ¢ochara, MUKpaTa, MUBANIATA, MPOMHOHATA,
creapara, CyKIMHAaTa, Cyib(dara, TapTpaTa, THOLMAHATA, 7-TOJYOJCYJIb(pOHATA, YHAEKAHOATA,
Bajiepara u T. 1. TUNWYHbIE COJH IIEJIOYHBIX WU IIEJIOYHO-3€MENIbHBIX METAIJIOB BKJOYAIOT B
ceOs conu HaATpuWs, JIMTHS, Kajus, KaJblus, MarHus U T. A. [pyrue ¢apmaueBTHUECKH
NpUEMJIEMbIE COJIM BKJIIOUYAIOT B ceOs, MpU HEOOXOAMMOCTH, HETOKCUUECKNE KATHOHBI aMMOHHSI,
YEeTBEPTUYHOIO AMMOHHS U aMHHA, 0OPa30BaHHBIE C HCTIOJIb30BAHUEM IPOTUBOMOHOB, TAKUX KaK
rajjoreHus, ruapokcun, kapookcunar, cynbdar, Gocdar, HUTpaT, amkuiI, UMerImui ot 1 1o 6
aTOMOB yTJIepoJa, CyIb(POHAT U apUIICYIb(POHAT.

Hcnonp3yeMplii B HACTOSIIIEM ITOKYMEHTE TEPMHH «(papMaleBTHUECKU IMPHEMIIEMBbIi
CIIOKHBIA 3(UpP» OTHOCUTCS K CIOXHBIM 3(pHUpaM COenWHEHHH, 0Opa30BaHHBIX IMPOLECCOM B
COOTBETCTBHH C HACTOSILIEH 3asBKOM, KOTOPBIM THAPOIU3YETCS i1 VIVO U BKJIFOYAIOT B Ce0s1 TAKUE,
KOTOPBIE JIETKO Pa3pyIIAIOTCsl B OPraHU3ME YeJIOBEKa, OCTABIISSI HCXOAHOE COENMHEHUE MIIH €ro
conb. Ilomxomsiimue CIOKHO3(UPHBIE TPYNIbl BKIIOYAOT B ceOs, Hampumep, TPYIIIHL
NOJy4YEeHHbIe W3 (PapMaLeBTUYECKU TNPUEMIIEMbIX aln(paTHUECKUX KapOOHOBBIX KHCIOT, B

YAaCTHOCTH, AJIKAHOBOMW, aJIKEHOBOW, LMKJIOAJIKaHOBOM M aJKaHAMOBON KHUCJIOT, B KOTOpPBIX
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Ka Kbl aNKUIIbHBIN WK aIKEHUJIbHBIN ()parMeHT MperMyeCTBEHHO UMeeT He Oosiee 6 aTOMOB
yraepona. IIpuMepbl KOHKPETHBIX CIIOKHBIX 3(UPOB BKJIIOUYAOT B cedsi 0e3 orpaHuveHus
(dbopMHaThI, alleTaThl, IPOMUOHATHI, OyTHPATHI, AKPUIATHI U STHIICYKIIMHATBI.

Ucnone3yemMsblii B HACTOSIIEM JOKYMEHTE TEPMUH «(hapMaleBTHYECKU MPHEMIIEMbIE
NPOJIEKAPCTBAY» OTHOCHUTCS K TAKHM IMPOJIEKAPCTBAM COEAMHEHH, 00pa30oBaHHBIM MPOLIECCOM B
COOTBETCTBHM C HACTOsIIENH 3asBKOW, KOTOpble B paMkax OOOCHOBAaHHOTO BpaueOHOrO
3aKJIFOYEHUSI TIOAXOIAT JJIsl MPUMEHEHHsI B KOHTAKTE C TKAHSIMH YeJIOBEKa U HU3LINX KMBOTHBIX
0e3 4Ype3MepHOI TOKCHYHOCTH, Pa3apakKeHHs, ajUIEPTUYECKON peakiuud W T. 1., U OTBEUAIOT
LeJIECO00Pa3HOMY COOTHOILICHHUIO MOJB3bI U PUCKa, 3PPEKTUBHOMY i MpeaHa3HAYEHHOTO HX
NpUMEHEeHUsI, a TakKe K IBUTTEP-UOHHBIM (OpMam, €Cld BO3MOXKHBI, COEIUHEHHUH B
COOTBETCTBUU C HACTOSILIEHN 3asIBKOM.

Ucnonp3yeMplii B HACTOSINEM JOKYMEHTE TEPMUH «IIPOJIEKAPCTBO»  O3HAYAET
COeIMHEHHUe, KOTOpOe TMpeBpalaercs in Vivo MeTaOONUYeCKUMHU MyTsAMH (Hampumep,
TUAPOJIU30M) C MOJTyYeHHEM JIF000T0 COEAMHEHUs], OMIChIBAEMOTO (POPMYJIaMH B COOTBETCTBUH C
HACTOsIIIEH 3as1BKOI. B ypOBHE TEXHHKH M3BECTHBI pa3IMYHbIe GOPMBI MIPOJIEKAPCTB, HATIPUMED,
onucanHbie B Bundgaard, (ed.), Design of Prodrugs, Elsevier (1985); Widder, et al. (ed.), Methods
in Enzymology, vol. 4, Academic Press (1985); Krogsgaard-Larsen, et al., (ed). "Design and
Application of Prodrugs, Textbook of Drug Design and Development, Chapter 5, 113-191 (1991);
Bundgaard, et al., Journal of Drug Deliver Reviews, 8:1-38(1992); Bundgaard, J. of
Pharmaceutical Sciences, 77:285 et seq. (1988); Higuchi and Stella (eds.) Prodrugs as Novel Drug
Delivery Systems, American Chemical Society (1975); u Bernard Testa & Joachim Mayer,
"Hydrolysis In Drug And Prodrug Metabolism: Chemistry, Biochemistry And Enzymology," John
Wiley and Sons, Ltd. (2002).

Tepmun «papmaleBTHUECKH TMPHEMIIEMOE BCIIOMOIaTeIbHOE CPEICTBO» O3HAYaeT
BCIIOMOTAaTebHOE CPENCTBO, KOTOpPOE TMPUMEHUMO B TOJy4YeHUH (apMaieBTUIeCKOM
KOMITO3UIK, KOTOpas, KaK MPaBHIIO, SIBJISIETCSl O€30MaCHOW, HETOKCHUYECKOW, HE SIBJISIETCS
OMONIOTUYECKH WM WHBIM O0pa3oM HEXeNaTesNbHOW M BKIIKOYaeT B cedsi BCIIOMOraTelbHOe
CPENCTBO, KOTOPOM SIBJISIETCS MPHEMIIEMBIM [JIsi BETEPUHAPHOTO MPUMEHEHHs, a TakKKe st
(bapMarieBTHYECKOro MpPUMEHEHUs s Jiroaeit. Mcrmonb3yembiii B HACTOSIIEM OMUCAHUHM U
dbopmyie n300peTeHns TEPMUH «(papMaLeBTHUECKH MPUEMIIEMOE BCIIOMOTATENIbHOE CPEICTBOY
BKJIFOYAET B ce0sl KaK OJIMH, TaK U HECKOJIPKO TAaKUX BCIIOMOTATENbHBIX CPEICTB.

HacTrositasi 3asiBka Tak»ke OXBaThIBAeT (papMarleBTHYECKHe KOMITO3UIIMH, COIEpPIKAIHe
(bapMarieBTHYECKH TpHEMJIEMbIE MPOJIEKAPCTBA COEIMHEHUN B COOTBETCTBUM C HACTOSIIEH
3asIBKOM, U CHOCOOBI JIeUeHHs] HapyIIeHW MyTeM BBeIeHHs (papMaieBTUYECKH MPHEMIIEMbIX

MPOJIEKAPCTB COEAUHEHUN B COOTBETCTBUM C HACTOsEW 3asaBkOH. Hampumep, coenuHeHus B
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COOTBETCTBHH C HACTOSINEH 3asBKOH, MMeEroIIne CBOOOTHBIE aMHMHO, aMHIO, THIPOKCH WU
KapOOKCHIIbHBIE TPYTIITbI, MOTYT OBITh MPEBPALIEHbI B IposieKapcTBa. [IponekapcTBa BKIFOYAIOT B
ceOsl COeMHEHNs, B KOTOPBIX aMUHOKHCIOTHBIA OCTAaTOK WMJIM TOJUIIENTHAHAS LEMb IBYX N
Oonee (HampuMep, IBYX, TPEeX WJIM YETBIPEX) AMHUHOKHCIOTHBIX OCTaTKOB KOBAJIEHTHO
NPUCOEIMHSETCS Yepe3 aMHUIHYIO0 WM CIOKHO3(UPHYIO CBS3b K CBOOOMHON aMHMHO, THIIPOKCH
Wi KapOOHOBOKMCJIOTHOW TpPYINE COCOUHEHUH B COOTBETCTBUM C HACTOSIIEH 3asiBKOH.
AMHMHOKHCIIOTHBIE OCTaTKH BKJIIOYAIOT B ce0st 6e3 orpanndenus: 20 BCTPEUAOIIMXCS B IPUPOJIE
AMMHOKUCIIOT, 0OBIMHO 0003HAYaEMBbIX TPEXOYKBEHHBIMU CUMBOJIAMH, & TAKXKe BKIIFOYAIOT B ce0s
4-runpOKCUNIPONINH, THAPOKCUIIM3UH, IEMO3HH, U30/IEMO3HH, 3-METHIITHCTHIMH, HOPBAJINH, OeTa-
aJlaHUH, TaMMa-aMHUHOMACIISIHYIO KUCJIOTY, LUTPYJUIMH, TOMOLIMUCTENH, TOMOCEPHH, OPHUTUH U
METHOHMHCYJb(POH. Takke OXBAaTBIBAIOTCS JONOJHUTENbHbIE THIIBI IpoyiekapcTs. Hampumep,
cBOOOHBIE KapOOKCHIIbHBIE IPYTIITBI MOTYT OBITh I€PUBATU3UPOBAHBI KAK AMHUJIbI HUIN AJKUJIbHBIE
cnoxHble 3¢upbl.  CBOOOAHBIE T'MAPOKCUIPYIIBI MOTYT OBbITh JepUBATU3UPOBAHBI C
UCIIOJIB30BAHUEM TPYIIN, BKIOYAOLMMX B ceOs 0e3 orpaHu4YeHus] reMUCYKIHMHAThL, (pocdarsr
CIOXKHBIX 5(UPOB, AMMETHIAMUHOANETaThl U  (HOCHOpUIOKCHMETHIIOKCUKAPOOHIIIBI, KaK
omucaHo B Advanced Drug Delivery Reviews, 1996, 19, 1-15. Takxe mnpemycMaTpUBarOTCs
kapOaMaTHbIe IPOJIEKapCTBa THUIPOKCH M aMHHOTPYMI, KaK M KapOOHATHBIE NPOJIEKAPCTBA,
cynb(oOHATBI CIOXKHBIX 3(PUPOB U CyIb(aThl CIOKHBIX 3PUPOB rHApoKcurpymmn. Takke
OXBATBIBACTCS  JEPUBATH3ALMs  THUAPOKCUIPyHnm B BuAe  (ALMJIOKCH)METUJIOBBIX U
(auMIIOKCH)STUIIOBBIX 3(PMPOB, B KOTOPBIX AalMjIbHAs TPyHIa MOXKET MPEACTaBISATh COOOH
AJTKMJIOBBIH CIIOKHBIN 3(Hp, HE0OA3aTENbHO 3aMEIEeHHbIN TPYIIIaMH, BKIIFOUAIOIINMU B cest 6e3
orpaHuydeHus1 PyHKIHOHATIbHBIE TPYIIbI 3 rpa, aMuHa U KapOOHOBOH KHCIIOTBI, HJIA B KOTOPBIX
allMJIbHAsE TPYIINa TpPEencTaBisieT coOOi CIOXKHBIA 3(UP aMUHOKHCIOTBI, KaK ONUCBHIBAETCS B
HacTosieM nokymeHrte. Ilponekapcrsa sToro tuma omnucanbl B J. Med. Chem. 1996, 39, 10.
CBoOOnHBIE aMHHBI TAKXKE MOTYT OBITh I€PUBATU3UPOBAHBI B BUE AMUOB, CYJIb(OHAMUIOB HITH
¢dochonamunos. Bce 5T mponekapcTBeHHble ()parMEHTbI MOTYT BKIKOYATh TPYIIIHL
BKJIFOYAIOLTHE B ce0sl OrpaHuveHusi (PYHKIUOHAJIbHBIE IPymmbl 3¢upa, aMuHa U KapOOHOBOH
KHCJIOTBI.

KomOuHaimm 3amectureneli M NMEPEMEHHBIX, MPEIYCMOTPEHHBIX HACTOSLIEH 3asBKOH,
SBJISTEOTCSL  MICKJIFOYUTENbHO TAKWUMH, KOTOpbIE NPUBOAAT K 00pa3oBaHHMIO CTaOMIIBHBIX
coennHeHuil. Mcronp3yeMblii B HACTOSIIIEM IOKYMEHTE TEPMHH «CTAOMIIBHBIN» OTHOCHTCS K
COEMHEHUSIM, KOTOpbIe 00JIaIat0T CTA0MIIBHOCTBIO, TOCTATOYHO JJIst U3TOTOBIIEHHSI, 1 KOTOPBIE
COXPAHSIOT LEJIOCTHOCTh COETUHEHNSI B TEUEHHE TOCTATOYHOTO MEPHOA BPEMEHH, YTOOBI OBITh
NPUMEHUMBIMH JUIsl LieNiel, MOAPOOHO ONMMCAHHBIX B HACTOSIIIEM JOKYMEHTE (Hampumep, AJs

TEPANEBTHUECKOTO WA MPOPHIAKTHIECKOTO BBEIEHUS CyOBEKTY).
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Ecnu kakas-nmubo nepemennas (Hanpumep, R1) Bctpedaercs Gonee ueM onuH pa3 B J1000M
KOMITOHEHTE WU (popMyJie ISt COSMHEHUS, €€ ONpPEeAeTeHne B KaKIOM ClIydae He 3aBHCUT OT €€
OTIpENeNIEHUs B KaXKIOM APYroM ciydae. Takum oOpa3om, Hampumep, €Cliv MOKa3aHo, U4TOo IpyIna
3aMelleHa OJHUM MJIM HeCKONbKUMH (pparmeHTamu R, Torma R B kaxxpom crnydae BeIOHpaercs
He3aBucMMO oT onpenenerns R. Takke pomycTumMbel KOMOWHAIIMU 3aMecTUTENeH W/Wiu
NEPEMEHHBIX, HO TOJIbKO €CJIM TaKOBble KOMOMHAIIMH MPHUBOAAT K CTAOMIIbHBIM COEIMHEHHSIM B
npenenax HoOpMaJbHON BaJIEHTHOCTH YKa3aHHOTO aTOMA.

Kpome Toro, HekoTOpble U3 COEAWHEHUI B COOTBETCTBUU C HACTOSILIEN 3aBKOW MUMEKOT
OJIHY HJIM HECKOJIbKO JIBOMHBIX CBsI3€H WJIM OJUH MJIM HECKOJIBKO ACUMMETPUYHBIX LIEHTPOB.
Takue coequHEHNs MOTYT BCTPEUAThCS B BHJE PALIEMATOB, PALlEMUYECKUX CMeCeH, OTJEeNbHbIX
SHAHTUOMEPOB, OT/EJBHBIX TUACTEPEOMEPOB, TNACTEPEOMEPHBIX CMECEH U LMC-, UM TPAHC-, UJIU
E-, nnu Z-nBoHHBIX H30MeEpHBIX (POPM, a TAK)Ke APYTHX CTEPEOHM30MEPHBIX (POPM, KOTOpPBIE MOTYT
OBbITH Onpe/ieNieHbl B TEPMUHAX a0COMIOTHOM crepeoxumu, kKak (R)- umu (S)-, unu kak (D)- wiu
(L)- nnst amuaOKMCHOT. Ecnu coenmHeHMsI, ONMUChbIBAEMble B HACTOSIILIEM JOKYMEHTE, COAepIKatT
oJiepMHOBbIE ABOWMHBIC CBSI3U WJIM APYTHE LEHTPbl F€OMETPUYECKOH aCHMMETPHH, U €CJIU He
yKa3aHO HHOE, TO MOJAPAa3yMEBAETCs, YTO COEOMHEHHUs BKJIOYaOT B ceds kak E, Tak u Z
reoMeTprueckne uzoMmepbl. KoHdurypamms mro00# yriepon-yriepogHOH ABOWHOW CBSI3H,
NPENCTABIEHHON B HACTOSINEM JOKYMEHTE, BbIOpaHa MCKIIOYUTENIbHO I YHOOCTBA M HE
npeHa3HaYeHa JJisi 0003HAYeHUsI KOHKPETHOW KOH(HUrypamnuu, eciii B TEKCTE TaK HE YKa3aHO,
TaKUM 00pa3oM, yIriIepoA-yIIIepoaHast ABOWHAS CBS3b, MPOM3BOJBLHO 00O3HAYaeMasi B HACTOSIIIIEM
JOKYMEHTE KaK TPAHC, MOXET MPEICTaBJIATh COOOW IMC, TPAHC WM CMeCh O0enx B JIOOOH
nporiopunu. Bce Takue m3omepHble (OPMBI TAaKMX COEAMHEHHI OMPENEJICHHO BKIIIOUEHBI B
HACTOSILIYIO 3asIBKY.

TepmMuH  «u30MepHsl» O3HAYAE€T COEOUHEHHUS, KOTOpblE HWMEIT  HUIECHTHYHBIE
MOJIEKYJISIpHBIE (DOPMYJIBL, HO PA3JIMYAIOTCS MOCIENOBATEIBPHOCTBIO CBSI3€H CBOMX aTOMOB WJIH
pacIioNIO’KEHHEeM CBOMX aTOMOB B NPOCTpPAaHCTBE. [30Mephl, KOTOpble OTJIMYAKOTCS
pacIlONIOKEHHEM CBOMX AaTOMOB B  TIPOCTPAHCTBE, HA3BIBAIOTCS  «CTEPEOH3OMEPAMUY.
CrepeonsomMepbl, KOTOPbIE HE SBISIOTCS 3€pKaJbHBIMU OTPAKEHUSIMHU JPYT IPYra, Ha3bIBAIOTCS
«IUACTEPEON30MEPAMIY, & CTEPEON30OMEPBL, KOTOPBIE HE SIBIISTFOTCS] HAJIOXKEHHBIMHU APYT HA APYTa
3epKaJbHBIMA H300pa’KEHHSIMH, HA3bIBAIOTCS «IHAHTUOMEPAMH» WM WHOTZA «ONTHUYECKHIMHU
usomepamn». CMmech, coneprkainasi paBHbIE KOJIHYECTBA OTHENbHBIX YHAHTHOMEPHBIX (HOpM C
NPOTHUBOMNOJIOXKHON XHUPATBHOCTHIO, HA3bIBAETCS «PALIEMUYECKON CMECHIOY.

ATOM yrnepona, CBsI3aHHBIN C YETHIPbMsI HEUACHTUYHBIMH 3aMECTUTEISIMU, HAa3bIBACTCS

«XHUPAJTBbHBIM LHEHTPOMY.
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TepMuH «XuUpaJbHBIH H30MEp» O3HAYAET COEAMHEHHE MO MEHbIIEH Mepe C OAHUM
XupaidbHbIM LeHTpoM. CoenuHeHuss ¢ Oojiee 4YeM OJHHUM XHUPAJIbHBIM LIEHTPOM MOTYT
CYIIECTBOBATh JIMOO B BUJIE OTACIBHOIO IUAcTepeoMepa, JTUO0 B BUAE CMECH AHACTEPEOMEPOB,
Ha3bIBAEMON «AHMACTEPEOMEPHON CMechro». Ecimu umeercs OOMH XUpaNbHBIA LEHTP, TO
CTEPEON30MEpP MOXKET XapaKTepHU30BaThcsl a0COMOTHOH koH¢urypanumeit (R wmmm S) sToro
XUPAJIbHOTO LIEHTpPa, HampuMep, yriepoma. AOCOMOTHAs KOHPUIYpalust OTHOCHUTCA K
pacMoJIOXKEHUIO B IPOCTPAHCTBE 3aMECTHUTENEH, NMPUCOEAUHEHHBIX K XHPAJIbHOMY LEHTPY.
3aMecTUTEeNH, NMPUCOEAUHEHHbIE K PAaCCMAaTPUBAEMOMY XHUPAJIbHOMY LEHTPY, PAaHXHUPYIOTCS B
COOTBETCTBHH C NpaBmiioM nocnenosarenbHoctu Kana-Muronsna-Ilpenora (Cahn ef al., Angew.
Chem. Inter. Edit. 1966, 5, 385; errata 511; Cahn ef al., Angew. Chem. 1966, 78, 413; Cahn and
Ingold, J. Chem. Soc. 1951 (London), 612; Cahn ef al., Experientia 1956, 12, 81; Cahn, J. Chem.
Educ. 1964, 41, 116).

TepMuH «reoMeTprUYecKHii H30Mep» O3HAYaeT JUACTEPEOMePBI, KOTOpbIe 00sS3aHbI CBOMM
CYLIECTBOBAHMEM 3aTPYJHEHHOMY BpAIl€HUIO BOKPYI JBOWHBIX cBsized. HasBaHus sTux
KOH(UTYpanui pa3anyaroTcsi NPUCTABKAMH LIUC U TpaHC Wik Z U E, KoTopble yKa3bIBaIOT Ha TO,
YTO TPYIIIBI HAXOAATCS HA OAHOW UJIM NMPOTUBOIOJIIOKHON CTOPOHE IBONHON CBA3U B MOJIEKYJIE B
coorsercTBuM ¢ npasunamu Kana-Muronsaa-IIpenora.

Kpome TOro, CTpykTypel U Apyrue COeAMHEHMs, OOCyKAaeMble B HACTOSINEH 3asiBKE,
BKJIFOYAIOT B Ce0sl BCE CBOM aTPONMUYECKHE H30MEpbl. TepMUH «aTPOMHYECKHUE H30MEphbD»
O3Hay4aeT TUI CTEPEOM30Mepa, PU 3TOM aTOMBI ABYX MU30MEPOB PACIOJIAratoTCs MO-pa3HOMY B
NPOCTPAHCTBE. ATpPONMHMYECKHE H30MEpbl O00s3aHBI CBOMM CYIIECTBOBAHHUEM OTPAHUYCHHOMY
BPALICHHUIO, YTO BbI3BAHO 3aTPyJHEHHEM BpaLleHHs: OOJIBIINX TPYIIT BOKPYT LEHTPAIBHOM CBS3H.
Taxue arponnueckue U30Mepbl, Kak MPaBUJIO, CYLIECTBYIOT B BUAE CMECH, OIHAKO, B Pe3yJIbTaTe
HEJJAaBHUX JOCTIDKEHUH B METOAMKAX XpOMAaTOrpaduu B OTACIBHBIX CIIyUasX yAAIOCh Pa3esuTh
CMECH JIBYX aTPONMUYECKUX H30MEPOB.

TepMuH «TayTOMEp» MpENCTaBIseT COOOW OAMH M3 ABYX WIH 0oJjiee CTPYKTYPHBIX
H30MEPOB, KOTOPhIE CYIIECTBYIOT B PABHOBECUH U JIETKO MPEBPALLAIOTCS U3 OAHON H30MEpPHOM
¢dopmel B npyryro. Takoe mpesparienrne NpuBOAUT K (OPMAIbHOH MHUTPALMU aTOMa BOAOPOJA,
COMPOBOXKAAEMON NEPEKIIOYEHUEM COCEIHUX COMNpPSIKEHHBIX ABOWHBIX CBs3el. TayTomepbl
CYIIECTBYIOT B BHJI€ CMECH TayTOMEpHOro Habopa B pacTBope. B TBepmoii ¢gopme oObraHO
npeoOnagaer onuH TayTomMep. B pacTBopax, rae BO3MOXKHA TayTOMEpHU3aLys, OyIeT JOCTUTHYTO
XUMHUYECKOE paBHOBeCHE TayTOMepoB. TOYHOE COOTHOLIEHHE TayTOMEpPOB 3aBUCUT OT
HECKOJIBKUX (paKTOPOB, BKJIIOYAIOIIMUX B ceOsi Temmeparypy, pacrBoputens U pH. Konumemmus
TaAyTOMEPOB, KOTOPBIE MOTYT OBITh MPe0OpPa30BaHbI MTOCPEACTBOM TayTOMEPU3ALINH, HA3bIBAETCS

TayTOMEPHEH.
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U3 pa3nnuHBIX BO3MOXKHBIX THIIOB TayTOMepuUu 0ObMHO Habmomatorcs asa. Ilpu kero-
€HOJIbHOM TayTOMEePUH MPOUCXOAUT OAHOBPEMEHHOE CMELICHUE 3JIEKTPOHOB M aTOMa BOIOPOA.
Tayromepusi ¢ KOJNBLIEBOH LETIBI0 BOZHUKAET B PE3yJIbTaTe peakuu anpaeruHou rpymmsl (-CHO)
B MOJIEKYJIe C CaxapHOH wenbio ¢ oxHOW u3 ruzppokcurpymnm (-OH) B Toil ke Monekye, 4To
o0ecrieunBaeT el IMKJINIECKYIO (KOIbLeoOpa3Hyo) GopMy, KaK MOKa3aHO HAa MPUMEPE TIFOKO3bL
OOBIMHBIMU TayTOMEPHBIMH TapaMy SIBJISIFOTCS: KETOH-€HOJ, aMUA-HUTPWI, JIAKTaM-JIAKTHUM,
TAYTOMEPHs] aMHUI-UMUAOBON KHCIOTBI B TE€TEPOLUKINYECKHX KOJbLaXx (Hampumep, B
HYKJIEMHOBBIX OCHOBAHUSIX, TAKUX KaK I'YaHWH, THMHH U LIUTO3WH), aMUH-€HAMHH U €HaMHH-
eHaMyH. CoeMHEHNs B COOTBETCTBHH C HACTOSIIEH 3asIBKOI TaK»Ke MOTYT OBITh IPE/ICTABIEHBI B
HECKOJIbKUX TayTOMEPHBIX (popMax, B TAKUX CIIydasX HACTOSIIAs 3asBKA ONPEENEHHO BKIIFOUAET
B cebs Bce TayTOMEpHble (OPMBI COECITUHEHMH, ONMCHIBAEMBIX B HACTOSIIEM JOKYMEHTE
(HampuMep, aJKUINPOBAHME KOJIBLIEBOW CHCTEMBbI MOJKET IPHUBECTH K AJKUIMPOBAHUIO IIO
HECKOJIbKUM CalTaM, IPH 5TOM HACTOsIast 3asBKa ONPENENIeHHO BKIIOYAeT B ceOs BCE Takue
NPONIYKThI PEAKLIUN).

B Hacrosmell 3asBKe CTpyKTypHas (OpMyjia COEIUHEHHs IPEACTaBIsAeT Cco0oil
OIIpeAeICHHBIN H30Mep Al yI0OCTBA B HEKOTOPBIX CJIy4asix, HO HACTOSINAS 3asBKA BKIIFOUAET B
ce0s1 BCe M30MeEpHI, TaKME KaK IeOMETPUYECKHE H30Mepbl, ONTHYECKHE H30MEepPbl Ha OCHOBE
ACUMMETPUYHOIO YIJIepOAa, CTEPEOM30OMEpbI, TayTOMepbl U T. I. B HacrosmeMm onucaHuu
CTPYKTypHast HopMyJia COeqUHEHUs PEACTABIsIET COOOH ONpeeneHHbIi n30Mep 1t yioOCTBa B
HEKOTOPBIX CJIy4asix, HO HACTOsIIas 3asiBKa BKIKOYAaeT B ce0sl BCE HM30OMEpPBI, TAKHE Kak
reoMeTpUYeCKue H30MEephl, ONTHUYECKHEe M30Mepbl Ha OCHOBE AaCHMMETPHUYHOIO VYIJIepoAa,
CTepeOU30MephI, TAYTOMEPHI U T. 11

Kpome Toro, coenuHeHuss B COOTBETCTBMM C HACTOSILIEN 3asBKOH, HAaNpuUMep COJU
COEIMHEHUH, MOTYT CYLIECTBOBaTh B T'MAPATHPOBAHHON WMJIM HETHIPATUPOBAHHOHN (O€3BOIHON)
¢dopme WM B BHIE COJBBATOB C IPYIMMH MOJIEKYJIaMH pacTBopurelsi. Heorpanunuuparomue
NPUMEPBI TUAPATOB BKIIIOYAIOT B ce0sl MOHOTHAPATHI, TUTHAPATHI U T. A. Heorpanmuusaroimme
IPUMEPBI COJIbBATOB BKJIIOYAIOT B Ce0s1 CONBBATHI 3TAHOJIA, COIbBATHI ALlETOHA U T. 1.

Tepmun «compBaT» O3Ha4aeT (HOpMbI HOOABICHHS PACTBOPHUTENS, KOTOPbIE COAEPIKAT
b0 CTEXMOMETPUYECKHUe, TMO0 HECTeXHOMETPUIECKHe KOIUYIeCTBa pacTBopuress. Hekoropsle
COEMHEHUs] XapaKTePU3YIOTCS TEHJAEHIHEH 3axBaThiBaTh (PUKCHPOBAHHOE MOJIIPHOE
COOTHOILIEHHE MOJIEKYJI PACTBOPUTENISI B KPUCTAJUTMIECKOM TBEPAOM COCTOSIHHH, 00pa3ysi TAaKUM
obpas3om combBar. Eciii pacTBopuTeneM siBsieTCst BOZA, TO 00pa30BaHHBIN COIBbBAT MPEACTABIISET
co0oH ruzpar; u ecii paCTBOPUTEINEM SIBIISIETCS CIIUPT, TO 00OPa30BaHHBIN COJBBAT MPECTABIISET

coboit ankoroysar. I'mapaTel 0Opa3yroTcsi B pe3yjbTaTe COYETAHUS ONHOM WM HECKOJIBKHX
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MOIJICKYJI BOABI C OIHOM MOJ'IGKy.]'IOfI BELICCTBA, IMPU 5TOM BOJAA COXPAHACT CBOC MOJICKYJIAPHOC

cocrossaue B Bune H»O.

IIpumepsl

Uucrora Bcex coeAMHEHHUI cocTtaBisiia Oonee 95% u ee aHATM3UPOBAIN MPH TOMOLIH
cuctembl Waters LC/MS. 'H AMP nonyuanu npu 400 MI'n. XUMHYECKHEe CBUTH COOOIIANM 110
OTHOIIEHMIO K auMeTuicybdokcuny (6 = 2,50) ans 'H SMP. Jlannbie cooOmanu kak (br =
IIUPOKUH, § = CUHTJIET, d = nyOJer, { = TPUILIET, ¢ = KBAPTET, 7 = MYJIbTUILJIET).

Hanee npencrasBieHbl aOOpeBUATYPEBI, UCTIOIB3YEMBIE B CIEAYIOIUX MPUMEPax U APYTUX

MecTax:
AcOH YKCyCHasl KUCJIOTa
arMm. armocgepa
BOC,0O Iu-TpeT-OyTuiaukapOoHaT
br IIUPOKHH
CuSO4 cynbdar menu
CDCl; AeHTeprUpPOBAHHBII XJIOPOhOPM
DCM IUXJIOPMETaH
DIEA N,N-1uu30nponisTHIAMUH
DMA N N-numerunaueraMmusn
DMAP 4-nuMeTUNIaMUHOTTUPUIANH
DMF N,N-numerunpopmamun
DMSO OUMETHIICYJTb() OKCUT
DMSO-ds JIeUTepUpPOBAHHBIN TUMETHICYTb(OKCUT
EDCI 1-3Trn-3-(3-AMMeTHIIaMUHOTIPOTTIIT )Kap OO U MIMH T
ESI HMOHU3aLUs DJIEKTPOPACIBLICHUEM
EtOAc STUJaLeTaT
HCI XJIOPUCTOBOJIOPO/HASI KUCJIOTA
q qac(bl)
HATU ouc(numerunamuHo)MetwieH |- 1 H-1,2,3-tpuazono[4,5-b jnupunuHuii 3-
okcup rekcadropdocdar
HPLC BBICOKO3((eKTUBHAS JKUAKOCTHAsI XpoMmaTorpadus
KHMDS reKCaMeTUJICUIIA3U Kaus
LCMS KUJKOCTHAs XpoMaTorpadusi—Macc-CeKTPOMETPHSI
m MYJIbTUILIET
MIT MIUTHITATP
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MeCN alleTOHUTPUI

MeOH METaHOJI

Mr MUJIUTPaMM

MMOIJIb MHJIIMMOJIb

MgSO4 cynbdar maraus
MI'1t Merarepi

MHUH MHHYTbI

MS MacC-CIIEKTPOMETPHsI
Na2COs KapOOHAT HaTpHs

NaHCO:; OukapOoHaT HaTpuUs

AMP SIIEPHO-MAarHUTHBIN PE3OHAHC
Tf Tpudar
Pd>(dba); Tpuc(aubeH3unuaeHaleToH ) aunantaauii (0)

Pd(PPh;3),Cl, Ouc(rpudenundocdun)namnanus(ll) qnuxmopun
PhN(SO:CF3), N-dpenun-6uc(tpudropmerancyibhoHamus)

PMe; TpumetnidochuH

ppm 4acTel Ha MUJUTMOH

PTSA napa-TonyoscynbHOHOBAS KUCIOTA
K. T. KOMHATHAs TEMIIEepaTypa

TBAF TeTpa-H-OyTHIIaMMOHUs propun

tpeT-BuOH  Tper-OyTaHon

TFA Tpu(TOPYKCYCHAsT KHCIOTA

™S TPUMETUJICUTIAH

THF TeTparuapodypan

TLC TOHKOCJIOHAs XpoMaTorpad st

MKJT MHKPOJIUTP

Xphos 2-punuknorekcuipochuno-2',4’,6"-rpunzonponunOud eHr
z CTaTUCTUYECKOE 3HaueHue Z-(hakTopa

IIpumep 1: Cunre3 coequnennii 1-20 u 29-38

Coemunenust 1-20 u 29-38 monyvanu cornacHo cxemam la-1c. IlepBoii cranueii OpuIO
KaTaJIM3UPyeMOe MEIbl0 COYETaHHE 1O THUMYy YJbMaHAa MEXAY HEOOXOIMMBbIM aHWJIMHOM M
JOJKHBIM 00pa30M 3aMeleHHO 2-0poMOeH30MHON KUCTIOTOM Hith 2-Hon0eH30MHON KHUCTIOTOM €
o0OpazoBaHHEM COOTBETCTBYIOLIEro nudeHmwIaMiuHa. WIUIoCTpaTuBHBIE YCIOBUS PEAKLIHUU

BKJIIOUarOoT B cebst mrobo Cux0 (0,05 skB.), Cu (0,1 3xB.) u K2CO; (1,2 3kB.), HarpeBasiu
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oOpatHeiM xononuiabHUKOM B DMF Bcro HOYb. MoryT ObITh HCHONB30BaHBI BapHallUU B
OCHOBAHUH, PaCTBOPUTENE U UCTOYHUKE MENU.

Bropoii crapueit Obuto nuknoneruapuposanue B HoSO4: H2O (10:1) npu noBbIeHHOM
temneparype (80°C wmu Bblle, BCIO HOYb) C MosydeHHeM 3aMmerneHHoro 10H-akpunuH-9-oHa.
Jlpyrue CWIbHO KHCJIOTHBIE PEAareHThbl, Hampumep, noiaudochopHas KHUCIOTa, Takxke ObUH
s dexTuBHBI I 3TOM Henu. B cnywasx, ecnu nudeHUTIAMUH CHHTE3UPOBAIN U3 HUCXOIHOTO
AaHWJIMHA, KOTOPbIM He oOJajman opmo-3aMeCTUTENEM, CMECh PErHOM30MEPOB IONYHaId U3
LUKJIOAerupupoBanusi. Takas cMech MOXET OBITh pasliesieHa C MPUMEHEHUEM CHIIMKarejaeBoi
xpomarorpaduu ¢ HopMaiabHOH (azoii.

AnkunupoBanue 10H-akpuauH-9-0oHa NPOBOAWIM C STUIOPOMALIETATOM U H30BITKOM
Cs2COs ¢ narpeBanuem B DMF (80°C, 2 u). Cnoxuelii 3¢pup Opomarierata, OCHOBaHHE U
pPacTBOPUTENb, YTO MWCIOJNb30BAIM HAa 3TOW CTaguH, MOTYT OBITb MOAM(PULHMPOBAHBI MPH
HeoOxoaumocT. Ecnm ankumupoBaHue mHpu MOJyYeHHH mpennojaraeMod cmecu N- u O-
AIIKMJIMPOBAHHBIX IPOAYKTOB, COOTHOLIEHHE 3aBUCUT OT 10H-akpuanH-9-0HOBBIX 3aMECTUTENEN.
Takue npoxyKThl OMBIIMBAIIN B BUI€ CMeCHU C puMeHeHneM ruapokcuaa metaia (NaOH, LiOH
win KOH) B npoToHHOM pacTBOpuTEse, TakoM Kak Meranos wiu cMech THF/Boma. Ouncrtkoii
MeTonoM 3kcTpakuuu uian MerogoM nper.-HPLC ¢ obpamenHoii ¢asoit nomy4anu Tpedyemblid
3aMenieHHbIH 10-kapOOKCUMETHII-9-aKPUAUHOH.

Ipumep 2: Cunre3 coenuHenus 13

Cmaousa 1: Cunme3s N-(2,3-0Ouxnopghenun)-anmpanunogoii Kucionoi

2-bpombeH3oiinyro kuciory (4,0 r, 19,9 mmons, 1 3kB.), 2,3-nuxnopanuiuH (3,55, 21,9
MmoJib, 1,1 3kB.), Cuz0 (849 mr, 5,9 Mmmonb, 0,3 3kB.), Cu (384 mr, 5,9 mmonsb, 0,3 3kB.) 1 K2COs
(5,8 1, 41,3 mmoib, 2,05 5kB.) oO0bequnsiu B DMF u Harpesanu no 140°C B Teuenue 4 4. CMmech
OXJIAKJANU O KOMHATHON TeMIepaTyphbl, BBUIUBAJH B JIEASHYIO BOAY, NOAKUCISIIN 2 M BOAHBIM
HCl wu skcrparmpoBanu stunaneratoM (25 mu x 5). OObenuHEHHbIE OPraHUYECKHE CIIOU
MPOMBIBAJIN COJIEBBIM PACTBOPOM U KOHLIEHTPHUPOBAJIH C MOJIY4YEHHEM HEOUHIEHHOrO MPOAYKTa,
KOTOPBII pacTHpaii B MOPOLIOK C METPOJIEHHbIM 3pupoMm ¢ monyderueM 2,9 r Tpedyemoro
BenlecTsa B Buae TBepnoro Bemectsa. Paccuur. mist CisHoCl,NO»+H: 282,0; monydeno: 2821
m/z.

Cmaousa 2: Cunmes 3,4-0uxnopakpuoona

2,9 r HeouneHHOH N-(2,3-1uxaopdheHu)-aHTPaHUIOBOH KHCIOTH 00beqHHSIIH ¢ 30 M
noyudochopHOi KUCTOTHI, a 3aTeM HarpeBanu 10 140°C B teuenne 4 4. CMech OXJIaXIaid A0
KOMHAaTHON TeMIepaTypbl U BbUIMBAJIU B JIeAsHYIO BoAy. 3HadeHue pH HelTpanusupoBaiu
HACBIIIEHHBIM BOJAHBIM pacTBOpOM OukapOonata HaTpusa. (CMech 3aTeM SKCTparupoBasiid

stunaneratoM (20 mut x 3). Oprannueckuii ciaoi cymmim, GUIbTPOBAIN U KOHLEHTPHPOBAIH C
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nostydenreM 880 Mr HeOUMILEHHOrO 3,4-TUXJIOpaKpUIOHA B BUAE TBEPAOrO BelecTsa. Paccuur.
s C13H7C1NO+H: 264,0; nmonyueHo: 264,2 m/z.

Cmaousa 3: Cunmes cosicHO20 5Smun06020 spupa 9-oxcoarkpuoun-10-yKcycHoil Kuciomol

Heounmennsiit 3,4-guxnopakpunon (360 mr, 1,36 mMmonb, 1 3KkB.) OOBEOUHSIN C
opomatunanerarom (295 mr, 1,8 mmounb, 1,3 3xB.) u CsCOs3 (886 mr, 2,72 MMoib, 2 3KB.) B
areronutpuie (10 mu). Cmech HarpeBanu ¢ nepememuBanueM 10 80°C BCIO HOYb, a 3aTeM
OXJIAXKAIH O KOMHATHOH TeMIepaTyphl, (UIBTPOBATM M KOHLEHTPHUPOBAIH B BaKyyMe C
nostyueHreM 294 Mr HEOUMLIEHHOr0 Macjia, KOTOPOE UCHOJIb30BAJIM CPa3y Ha CIEAYIOLIEH CTaHUH.
Paccuur. gys C17H13C12NOs+H: 350,0; monyaeno: 350,2 m/z.

Cmaous 4: Cunme3s coeounenus 13

HeounineHHsiil cloXHBIM 3TUIOBBIN 3dup 9-okcoakpuanH-10-ykcycHON KucIoThl (294
mr, 0,82 mmons, 1 5kB.) nepemenmBanu B THF (5 muir) npu komuatHoi Temneparype. LiOH (133
mr, 3,28 MMoutb, 4 5KB.) pactBopsii B 2 Mi1 H>O u noGasinsiiy no KamisiM K peakIiMOHHOH CMeCH.
CwMmech nepeMernBaiyi Npyu KOMHATHON TeMIlepaType B TeueHue 5 4. PeakiiMoHHyI0 cMech 3aTeM
paz0aBysiii B BOJE M SKCTparupoBaiiu dTunaneratoM (5 mur x 3). OpraHudeckuii oW 3aTeM
npoMbiBaii Bozmoi (5 mi). Boxuele crion oOwenussiau, 3HadeHwe pH nmosoxmnm no ~2 mpu
nomouu 2 M Bonnoit HCI u skctparupoBanu stunanerarom (5 mu x 3). Opranuyeckuil cioi
CYLIMJIM U KOHLIEHTPUPOBAJIU C TOJY4YEHHEM OCTaTKa, KOTOPBIM pacTHpPald B IOPOLIOK C
neTposieHbIM 3¢pupom:sTunaneTaroM (3:1, 4 M) ¢ mony4eHHeM 3aIaHHOTO COSIMHEHUSI B BUIE
JKenToro Teepaoro Bemiectsa (37,1 mr, 14%).

Hpumep 3: Cunre3 coenuHenus 26

Coenunenue 26 TOAyYamd W3 CJIOXKHOTO S3TUIOBOrO sdupa 3-Opom-4-meTnin-9-
okcoakpuaut-10-ykcycHol kucnorsi coueranuem o Conoramupa (Nal, 1 3xB.; Cul, 1 3x8.; PPhs,
1 skB.; Pd(PPhs)s, 0,1 3kB.; TEA, 75°C Bcro HOYb, 43%) C MOCIEOYIOIINUM KaTaJIUTUYECKUM
ruapupoBanueMm (Pd/C, MeOH/THF, k. T. Bcto Houb, 84%) u camoHudukanmueli OOBIYHBIM
crocobom.

IIpumep 4: Cunre3s coenunenus 27

Coenunenne 27 TONy4Yald W3 CIOXKHOTO 3TUIOBOrO sdupa 3-Opom-4-meTnin-9-
okcoakpuauH-10-ykcycHON kuciorel peakuuedl Cy3ykd NHHAKOJIOBOrO CJIOXKHOro s¢upa 1-
LIKJIOT€KCEH- | -MITFOOPOHOBOM KHUCIOTHI CO CIOXKHBIM 3THUJIOBBIM 3¢upom 3-0pom-4-meTn-9-
okcoakpuaus-10-ykcycHol kucnotsl coueranueM o Conoramupa (PdClx(dppf)CH2Cl», 0,1 3kB.;
K»COs, 2 »kB.; nuokcan/Boma, 15 mu/3 mu; 78°C, Bcro Houb, 19%) ¢ mnocnenyromei
canoHU(UKAIMEH CJIOKHOTO STUIIOBOTO 3(hrpa OOBIYHBIM CITOCOOOM.

IIpumep S: Cunres coequnenus 21



161

Coenunenne 21 momydanun OpommpoBanueMm |0-xapOokcumermn-9-akpunona (Brz, 1,3
3kB.; AcOH, k. T.), mocje dero mony4anu 2:1 cMech MOHO- U AU-OPOMHUPOBAHHOTO MPOIYKTA.
CwMmech anKuIMpoBaIu OPOMITHIIALIETATOM U OMBIISUIN C IPUMEHEHHEM CTaHIAPTHBIX YCIOBHH.

IIpumep 6: Cunre3 coenuHeHnus 22

Coenunenue 22 nony4anu u3 coueranus no CoHorammpa GpeHmaneTieHa ¢ CoeJuHEHHEM
21 (Nal, 1 skB.; Cul, 1 skB.; PPhs, 1 skB.; Pd(PPhs)4, 0,1 3xB.; TEA, 75°C BCto HOUb;, 22%) ¢
NocJe Ay IolIel canmoHugpuKaurueil ¢ MpUMEHEHHEM CTaHAAPTHBIX YCIIOBUM.

IIpumep 7: Cunre3 coenuHeHus 25

Coenunenue 25 nmonmy4anu coderaHueM no Cy3yKd IMHHAKOJIOBOTO CIIOXKHOro 3¢gupa 1-
LUKJIOTeKCeH- 1 -undoponoBoit kucnotsl ¢ coeauHerneM 21 (PAClx(dppf)CH2Cl, 0,1 3kB.; K2COs,
2 5kB.; quokcan/Bona, 15 mu/3 mur; 78°C, Bcro HOUb, 16%) ¢ MOCHENYIOIINM KaTaTUTUYECKUM
THAPUPOBAHUEM Ha MaIAgMyMe, a 3aTeM canoHuduKkanueld OObIMHBIM CHOCOOOM MOJydaju
3aJJaHHOE COEMHEHUE.

Ipumep 8: Cunre3 coexunenuii 47-49, 51-53, 55-58, 66, 78, 79, 81-85, 89, 92-94, 96-
99,102, 111, 112, 120, 121, 124, 127 u 128

Coenunenus 47-49, 51-53, 55-58, 66, 78, 79, 81-85, 89, 92-94, 96-99, 102, 111, 112, 120,
121, 124, 127 n 128 nony4anu COrjacHO CTaAusIM, OMTMCAHHBIM Ha cxeMe 1, C COOTBETCTBYIOLIUMHU
HCXOJHBIMH BELIECTBAMHU.

Ipumep 9: Cunre3s coequnenuii 86 u 90

Coegunenus 86 m 90 mony4anu COTJIaCHO CTaiusM, OINHMCAHHBIM Ha cxeMe 2, C
COOTBETCTBYIOIIUMHU UCXOAHBIMHU BEIIECTBAMU.

[pumep 10: Cunres coenunenuii 39, 40, 42, 43, 74-76, 80, 88 u 90

Coenunenus 39, 40, 42, 43, 74-76, 80, 88 u 90 mony4anu COrIaCHO CTaIUsIM, ONTMCAHHBIM
Ha cxeMe 3, C COOTBETCTBYIOLIMMH UCXOJHBIMH BELECTBAMHU.

[pumep 11: Cunres coequnenuii 41, 50, 54, 65, 67, 68, 72,73, 77,91, 114-116 u 125

Coenunenus 41, 50, 54, 65, 67, 68, 72, 73, 77, 91, 114-116 u 125 nony4anu cOriiacHO
CTajusIM, OTIMCAHHBIM Ha cXeMe 4, C COOTBETCTBYIOIIMMHU UCXOAHBIMU BEIIECTBAMU.

Hpumep 12: Cunre3 coenunennii 44-46, 59-64, 69, 70, 71, 95, 107, 117-119, 122, 123,
126 u 129

Coengunenus 44, 46, 59-61, 69, 71, 95, 117-119, 122, 123, 126 u 129 nonyuyanu
HYKJICO(UITBHBIM 3aMelIeHneM U3 coenquHeHns 30.

Coenunenus 70 u 107 monyyanu HyKJI€O(pHIbHBIM 3aMEIICHUEM U3 COCTUHEHHS 83.

Coenunenus 45 u 62-64 nony4anu HyKJI€O(QHIbHBIM 3aMEIIeHUEM U3 COeUHEHUs 93,

IIpumep 13: Cunres coeaunenust 90
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Coenunenue 90 monayuyanau COIJIAaCHO CTaAusIM, OIMCaHHBIM Ha CXeMme 3, ¢
COOTBETCTBYIOIIMMH UCXOAHBIMH BELIECTBAMU.

Ipumep 14: Cunre3 coexuHenuii 67, 68, 72, 88 u 125

Coenunenue 88 u coequnenus 67, 68, 72 u 125 nonyyanu u3 coenunenust 89 cornacHo
cxeMe 3 u cxeme 4, COOTBETCTBEHHO.

IIpumep 15: Cunres coeaunenui 73, 74 u 80

Coenunenue 73 u coequnenus 74 u 80 nonydvanu u3 coenuHenus 21 cornacHo cxeme 4 u
cxeMe 3, COOTBETCTBEHHO.

IIpumep 16: Cunres coeaunenuu 75-77

Coenunenus 75 u 76 u coequHenue 77 noiydanu U3 COeIUHEHUs 78 cornacHo cxeme 3 U
cxema 4, COOTBETCTBEHHO.

IIpumep 17: Cunres coeaunenuu S0, 65, 91 u 114-116

Coenunenus 50, 65, 91 u 114-116 nonyyanu u3 coenuHeHus: 79 cornacHo cxeme 4.

IIpumep 18: Cunre3s coenunenus 87

O O Br AN /\1'° NaOH,THF/H20
N

0

N CsoCO3, ACN/THF 35°C, BCIO HOYb
H 80°C, 2 cyToK o~
1a o
87
Cmaous 1

K cmecu coequnenust 1a (880 mr, 4,2 mmons, 1,0 3kB.) u Cs2COs (3,4 1, 10,5 mmonb, 2,5
3kB.) B aueronutpuiie/ THF (5,0 mn/4,0 mut) nobasnsinu coenunenue 1b (1,02 mr, 6,3 mmonsb, 1,50
5kB.) ipu K. T. Cmecp 3atem nepememmBainy npu 80°C B TeueHHe 2 CYTOK, OXJIAXKIAIH O
KOMHATHOW TeMITepaTyphl U PrIbTpOBaN uepe3 LeauT. @PuiabTpat KOHIEHTPUPOBAJIH B BAKyyMe
C TOJyYEHHEM HEOUHWINEHHOrO MPOAYKTA, KOTOPBIH OUYMINAIM METOAOM Xpomarorpaduu Ha
cumukarene (PE/EtOAc, o6bem/00bemM=10:1~1:2) ¢ monyuennem coenunrenus 1¢ (80 mr, 6,4%) B
BHJIE JKENTOro TBepaoro semectsa. LC/MS: 2962 [M+H]".

Cmaous 2

K cmecu coenunenust 1¢ (15,0 mr; 0,05 mmonsb, 1,0 5xB.) B THF (3 mut) noGasmsiiu mo
karsim pactBop NaOH (8,0 mr, 0,2 mmonb, 4,0 3kB.) B H2O (1,0 mu). PeakimonHyro cmech
nepememinBanu npu 35°C BCIO HOUb, 3aTeM OXJAXAAIUW O KOMHATHOH TeMmepaTypbl U
pazbasisuu nenstHoi Bozmo#t (3,0 mut), skcrparupoBamu DCM (3,0 M x 3). Boxueiil crnoit
noakucysu o 3HadeHust pH 3 npu momomu 2 H HCI u skerparuposanu EtOAc (5,0 Mot x 4).

OObennHeHHbIe OPraHuYeCcKre CIION CyIIHTu Haj 0e3BoaHbIM NaxSO4 u punbTpoBanu. @uibTpart
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KOHIIEHTpUpOBau B Bakyyme. Ocratok pactupanu B nopomok ¢ PE/EtOAc (o0pem/00bemM=3:1)
u ¢unpTpoBan ¢ nojydenuem coenuHerus 87 (5,0 wmr, 37,6%) B Bume KXENTOro TBEPHOTO
semecTsa. 'H SIMP (400 MI'u, DMSO-ds): § 7.43 (m, 2H), 7.18-7.14 (m, 2H), 6.98-6.94 (m, 2H),
6.81 (d, /=8.0 T';, 2H), 4.68 (s, 2H), 1.51 (s, 6H). LC/MS: 268,4 [M+H]".

IIpumep 19: Cunres coeaunenus 85

HZSO4 H,0O BH3 THF
CUZ? CU KZCOS DMF 10000 2y Cl THF 7000 24
140°C, BCIO HOYb

H H
O1b O O O O
cl NaOH,THF,H,O N cl
052003 CH3CN, THF
BCIO HOYb k.7, BCIO HOHb HO\IH Cl
O (0]
2f 85

Cmaous 1

Cwmechb coenunenus 2a (5,0 r, 23,25 mmonb, 1,0 3kB.), coenunenust 2b (4,14 r, 25,58
mmonb, 1,1 3kB.), kapObonaTa kanus (8,02 r, 58,13 mmoib, 2,5 5KkB.), MOPOIIKOOOPAa3HOI Menu
(443,0 mr, 6,98 mmoub, 0,3 3kB.) u okcuna meau (1) (997,0 mr, 6,98 mmonb, 0,3 3kB.) B DMF (100,0
w1) nepemerinBaiy mpu 140°C BClo HOUBb B aTMOC(epe aproHa, 3aTeM OXJIAKAATH 1O KOMHATHON
temneparypbl. JJoGasmsim Bomy (50,0 mi). Cmech dunbTpoBanu uepe3 uenut. DuiabTpar
noakucysui 10 3HadeHuss pH=2 npu momomu 2 H HCI, 3atem mobasnsim Bomy (50,0 mui).
IMonyuennyro cmech skcTparuposain EtOAc (50,0 Mt x 3). OObearHEeHHbIE OPTaHUYECKUE CIIOU
NPOMBIBAJIN COJIEBBIM pacTBOpoM (20,0 mut x 5), cymmnu Hag 6e3BogHbiM NaxSO4 1 GUIbTpOBaJIH.
QOunbTpaT KOHLUEHTPHUPOBAJIM B BAaKyyMe C IMOJyYEHHEM HEOYHINEHHOTO COCAMHEHUs 2¢
(reoummenHoe coequnenue, 4,61 r, 67,0%). LC/MS: 296,1 [M+H]".

Cmaous 2

Cwmecph coenunenus 2¢ (4,61 r, 15,6 mmonp), cepHoii kuciotsl (20,0 M) u H2O (2,0 mun)
Harpesanu npu 100°C B TedeHue 2 4acoB, 3aT€M OXJIJKAAJIU U BBIJIMBAJIN B CMECH JIbJIa U BOABL.
Cycnen3uro GpuiabTpoBaiy U GUIBTPALUOHHBIA KEK MPOMbIBAIN Booi (20,0 mi x 3), cymmin B
BaKyyMe C MoJlydeHHeM HeounmeHHoro coenunenns 2d (1,0 r, 20,4%). LC/MS: 278,1 [M+H]".

Cmaous 3

K cmecu coenunenus 2d (300,0 mr, 1,08 mmons) 8 THF (10,0 mu) no6asnsiin BH3- THF
(1 M B THF, 5,5 mi). Cmech nepemernsanu mpu 70°C B Teuenue 2 4, pasdasnsim Bogoi (30,0
mi), okctparupoBamn EtOAc (15,0 mm x  3). OObenuHEHHBIE OpraHUYECKUE CJIOU

KOHIIEHTPUPOBaJu B Bakyyme. Octarok pactupanu B mopomok ¢ PE/EtOAc (o6bem/00bemM=20:1)
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u ¢unsTpoBaNH ¢ nosyueHneM coenuHeHus 2e (120 mr, 42,0%) B BUAE KENTOTO TBEPAOTO
semecTsa. LC/MS: 264,1 [M+H]".

Cmaous 4

K cmecu coequnrenwust 2e (120,0 mr, 0,46 mmoub, 1,0 5kB.) u Cs2COs3 (446,0 mr, 1,37 mmonb,
3,0 skB.) B cMecu pacteoputens aneronutpia/ THF (5,0 mn/5,0 mim) noGasmsimu coenunenue 1b
(153,0 mr, 0,92 Mmmonb, 2,0 5kB.). CMech nepemMernBaiy NP KOMHATHON TeMIIepaType BCIO HOUb,
3ateM UIBTPOBAIH Yepe3 LenuT. PuiIbTpaT KOHUEHTPUPOBAIU B BakyyMe. OCTaTOK pacTupaiu
B nopomok ¢ PE/EtOAc (o0pem/00bem=10:1) u punpTpoBanu ¢ nonydenuem coenunenus 2f (40
mr, 25,5%) B BHmE xenToro Teepaoro semecrsa. LC/MS: 350,1 [M+H]™.

Cmaous 5

K cmecu coenunenus 2f (40 mr; 0,12 mmonsb, 1,0 5xB.) B THF (20,0 M) noOasnsinu mo
karsiM pactsop NaOH (19,0 mr, 0,46 mmons, 4,0 5kB.) B H20 (8,0 mu). Peakimionnyo cmech
nepeMeIInBaIi P KOMHATHOW TeMIlepaType BCIO HOYb, pa3daBisuiu JensHoi Boaoi (30,0 mi),
skcrparuposasnin EtOAc (15,0 mn x 3). Bopsbiil cnoi mopkucnsian o 3HaueHus pH=3 npu
nomomu 2 H HCI u skctparuposamu EtOAc (25,0 M x 3). OObeanHeHHbIE OpraHHYecKue CIOU
cymmm Hax 6e3BopHbIM NaxSOs u ¢punbTpoBamu. PuibTpaT KOHLEHTPHPOBAIU B BaKyyMe C
nonyuenueM coequnenus 85 (15,0 mr, 40,8%) B Buse kenToro TBepaoro semectsa. 'H SAMP (400
MI'u, DMSO-ds): & 7.27 (d, J=8.0 I'u,1 H), 7.18 (d, J=8.0 'y, 1 H), 7.08 (s, 1 H), 7.03 (d, J=7.6
I'u, 1 H), 6.80 (d, J=7.2I'y, 1 H), 4.75 (s, 2H), 3.92 (s, 2 H), 2.26 (s, 3H). LC/MS: 322,1 [M+H]".

Ipumep 20: Cunre3 coenunenus 81

3a _HaS04, H0_ O O
Cul, L-nponuH, KoCO3, 2-neHTaHon 100°C 2y Cl
140°C, BCIO HOYb
", O O O O
NaOH, THF, H,O
Cs,CO03, CH30N THF K. T., BClo HOUb HO
O

30°C

3d 81

Cmaous 1

Cmech 2-amuHO-3,4-nuxjopbensoiiHoii kuciorel (1,0 T, 4,85 wmmonb, 1,0 3kB.),
coequHenus 3a (1,93 r, 9,70 mmounsb, 2,0 3kB.), kapOonara kanwus (1,34 r, 9,70 mmons, 2,0 5kB.),
L-nponuna (0,17 1, 1,46 mmons, 0,3 3kB.) u fionuna menu (I) (0,28 r, 1,46 mmonsb, 0,3 5kB.) B 2-
nenrtanode (30 ) nepemernnBany npu 140°C Bcro HOUYB B aTMOC]epe aproHa, 3aTeM OXJIAXKIAIN

10 KOMHAaTHOU TemmepaTypsl, nobdasysuiu Boay (30,0 mir). Cmech GuiIbTpoBaIA Yepe3 LENHUT.
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Dunbrpar noakucysm 10 3HadeHuss pH=2 npu nomouwm 2 H HCI, 3aTtem nodasnsm Boay (30,0
mi). [Tonyuennyro cmech skctparuposanu EtOAc (30,0 mit x 3). O0benuHEHHBIE OpTaHUYeCKUe
CIIOM TIPOMBIBAIH cojieBbIM pactBopoM (30,0 mu x 3), cymmiam Hax Oe3BomHbM NaxSOs u
¢unbTpoBamn. PuUIbTpaT KOHLEHTPUPOBAIH B BaKyyMe C TMOJY4YEHHEM HEOYHIIEHHOTrO
coenunenusi 3b (1, 63,6%). LC/MS: 324,0 [M+H]".

Cmaous 2

Cwmeco coequnenus 3b (1,0 r, 3,09 mmons, 1,0 3kB.), ceproit kucnotsl (20,0 M) u HO
(2,0 M) Harpesasu ipu 100°C B TeueHue 2 4acoB, 3aT€M OXJIAKAAIN U BBUIMBAIHN B CMECH JIbJA
u Boxbl (20,0 mur). Teepmoe BewecTBO coOupanu ¢GuIbTpauued W CYIIUIN B BaKyyMe C
noJyueHrneM HeounineHHoro coenunenust 3¢ (0,3 r, 31,9%). LC/MS: 306,0 [M+H]".

Cmaous 3

K cmecu coennnenust 3¢ (0,3 r, 0.98 mmonsb, 1,0 5kB.) u Cs2COs5 (0,96 1, 2,94 mmonns, 3,0
5kB.) B aneronurpune/ THF (15,0 mi1/15,0 mn) nobasnsinu coenunenue 1b (0,33 r, 1,96 mmonsb,
2,0 5xB.). Cmech nepemernnany npu 30°C BCIO HOUB, OXJIAXKIAJN 10 KOMHATHOH TeMITepaTyphl 1
¢dunpTpoBamM yepes uenut. PUIBTPAT KOHLEHTPUPOBAIH B Bakyyme. OCTaTOK pacTUpaiud B
nopoiok ¢ PE/EtOAc (06vem/06bem=10:1) u ¢punsrpoBau ¢ nonyuennem coenunenus 3d (0,05
r, 13,2%) B BUze xentoro TBepaoro emecrsa. LC/MS: 3921 [M+H]".

Cmaous 4

K cmecu coenunenus 3d (50,0 mr; 0,13 mmonb, 1,0 3xB.) B THF (4,0 M) nobassisuiu mo
karsm pactBop NaOH (20,8 mr, 0,52 mmonb, 4,0 3xB.) B H2O (1 mi). PeakiiuoHHyrO CMecCh
nepeMelBaId IPU KOMHATHOH TeMIiepaType BCIO HOYb, pa3OaBisiiu jienstHoi Bonoi (20,0 mi),
skctparuposamu EtOAc (15,0 mu x 3). Bognslii cnoit mopkucisiu a0 3HadeHus pH=3 mpu
nomornu 2 H HCI u skctparuposanu EtOAc (25,0 ma x 3). OObearHeHHbIE OPTraHUYECKUE CIION
cymmin Hax Oe3BogHbIM NaxSOs u punsrpoBanmn. OUIBTPAT KOHIEHTPUPOBAIH B BaKyyMe C
nonyuenueM coenunenus 81 (40,0 mr, 86,9%) B Buse enToro TBepaoro sermecrsa. 'H SAMP (400
MI'u, DMSO-ds): & 13.11 (br, 1 H), 8.21 (d, J=8.8 Iy, 1 H), 8.12 (d, J=8.4 [y, 1 H), 7.62 (d,
J=84 1y, 1 H),7.50(s, 1 H), 731 (d, J=7.6 [y, 1 H), 522 (s, 2 H), 3.65 (m, 1 H), 1.27 (d, J=6.8
I'y, 6 H). LC/MS: 364,2 [M+H]".

IIpumep 21: Cunre3 coeauneHus 79
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OH

@)
NH, /©\ 4
— 0 be
Cl  Cul, L-nponuH, K,CO4, 2-neHTaHon, 100 C.24 Cl
Cl

140°C, BCIO HOYL

o] o)
o
Br/\[( ~ O O O O
1b
o Br N ci  NaOH, THF, H,0 g, N c
Cs,C0O4, CH,CN, THF \/O\[H cl K. T., BCIO HOYb HOTH Cl
30°C
o] o)
4d 79

Cmaous 1

Cmecp 2-amuHO-3,4-nuxnopbensoiiHoit kuciotel (5,0 1, 24,3 mmonb, 1,0 3kB.),
coequHenus 4a (17,2 r, 72,9 mmons, 3,0 5kB.), kapbonata kanus (10 r, 72,9 mmouns, 3,0 3kB.), L-
nponuna (0,84 1, 7,29 mmonb, 0,3 5kB.) u fioguna meau (I) (1,39 r, 7,29 mmons, 0,3 3kB.) B 2-
nenTanone (50 mi) nepemernany npu 140°C BCro HOUb B aTMOC(]epe aproHa, 3aTeM OXJIKIAIH
70 KOMHATHOW TemnepaTypbl, nobasnsim Boay (50,0 mur). Cmech (UIBTPOBAIM Yepe3 LIEJIHT.
dunbrpaT noaxkucysm 10 3Hadenus: pH=2 npu nomouu 2 1 HCI, 3atem nobdasnsiu Boay (50,0
mi). [Tonydennyto cmech skctparuposaiu EtOAc (50,0 mi x 3). OObenrHeHHbIE OpraHuYeCKHe
CJIOM TIPOMBIBATH COJieBbIM pactBopoM (30,0 mu x 3), cymman Hax Oe3BomHbiM NaxSOs u
¢unbTpoBan. DuUIbTpAT KOHLEHTPUPOBAJIM B BaKyyMe C TMOJY4YEHHEM HEOYHINEHHOTrO
coenunenus 4b (4,0 r, 48,0%). LC/MS: 359,9 [M+H]".

Cmaous 2

Cwmech coenunenus 4b (4,0 v, 11,1 mmons, 1,0 3kB.), ceproii kucnots! (20,0 M) u HO
(2,0 mu1) HarpeBasu ipu 100°C B TedeHue 2 4acoB, 3aTeM OXJIAKAAIN U BbUIMBAIH B CMECH JIbJA
u Bombl (100,0 mu). Teepmoe BemecTBO coOupanu (uubTpauuMeld W CYIIMJIA B BaKyyMe C
HOJIyYeHHEM HEOUMIIEHHOTO coenunenus 4¢ (2,5 1, 65,8%). LC/MS: 341,9 [M+H]".

Cmaous 3

K cmecu coenunenus 4¢ (2,5 r, 7,29 mmons, 1,0 3kB.) u Cs2CO3 (7,13 1, 21,87 mmoinsb, 3,0
5kB.) B aneronutpuiie/ THF (15,0 m/15,0 mu) noGasnsimu coenunenrie 1b (2,43 1, 14,6 Mmoub,
2,0 3xB.). Cmech nepemermnBaiy mpu 30°C BCIO HOYB, OXJIAKAAIN 0 KOMHATHOH TEMIIEpaTypbl U
¢unbTpoBaNM uepes mHenur. PUIBTPAT KOHLEHTPUPOBAIU B Bakyyme. OCTaTOK pacTupaiu B
nopowmok ¢ PE/EtOAc (o6peM/00bem=10:1) u ¢punbrpoBanu ¢ nonydenuem coenunenus 4d (0,2
r, 6,5%) B BUJE *KeNTOro Teepaoro semecrsa. LC/MS: 427,9 [M+H]".

Cmaous 4

K cmecu coenunenus 4d (0,2 r; 0,47 mmonb, 1,0 3x8.) B THF (4,0 mn) noGasmsuiu mo

karsim pactBop NaOH (75,2 wr, 1,88 mmons, 4,0 3xB.) B H2O (1 mi). PeakuuoHHyro cMmech
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nepeMeIBaIi IPU KOMHATHOHN TeMIlepaType BCIO HOYb, pa30aBisiiu jenstHol Bonoi (20,0 mi),
skcrparuposamu EtOAc (15,0 mu x 3). Bomnslii cnoii moxkucimsin a0 3HadeHus pH=3 mpu
nomomu 2 H HCI u skctparuposann EtOAc (25,0 ma x 3). OObennHeHHbIE OpTraHUYECKHUE CIIOU
cymmian Hax 6e3BogHbIM NaxSOs u punsrpoBanmn. OUIBTPAT KOHLIEHTPUPOBAIH B BaKyyMe C
nonyyenuem coemunenus 79 (0,18 r, 95%) B Bume xentoro TBepaoro semectsa. 'H SIMP (400
MI'u, DMSO-ds): 6 13.22 (s, 1 H), 8.20 (d,/=8.4 1y, 1 H), 8.09 (d, J=8.4 'y, 1 H), 7.96 (d, J=1.6
Iy, 1 H), 7.67 (d, J=8.4 I'y, 1 H), 7.56 (dd, J=8.4 Iy, 1.6I', 1 H), 5.23 (s, 2 H). LC/MS: 399,9
[M+H]+.

IIpumep 22: Cunres coeaunenust 59

HoN” ; ~
H2S804, Hz0 H20 O1b
Cu,0, Cu, K,CO;, 100°C 2y Cl Cs,CO3, CH3CN, THF

DMF,140°C, BCIO HOYb 65°C
@
K T.,BCIO HOYb THF, 100°C cl
3 cyTOoK
O
5e 5f 59

Cmaous 1

Cwmeck coenunenus Sa (5,0 r, 18,8 mmonb, 1,0 3kB.), coenunenus Sb (4,60 r, 28,2 MMOJIb,
1,5 »kB.), kapOoHaTa kanus (6,5 r, 47,0 MmMoJib, 2,5 3kB.), moporukoodpasznoit meau (360,0 mr, 5,64
mmonb, 0,3 skB.) U okcuna meau (I) (810,0 mr, 5,64 mmons, 0,3 skB.) B DMF (100,0 mu)
nepememmBaiu npu 140°C Bcro HOUb B aTMoc(epe aproHa, 3aTeM OXJIAXKIAJH A0 KOMHATHOM
temneparypbl. JJobasnmsim Boxmy (50,0 mur). Cmech QunbTpoBanu uepe3 uenut. DunmbTpar
noakucisui 1o 3HadeHus: pH=2 npu nmomoum 2 # HCI, 3atem nobasmsuim Bomy (50,0 mut).
IMonydennyro cmech sxcTparuposain EtOAc (50,0 mn x 3). O0bequHEHHBIE OpraHUYECKHUE CIIOU
NPOMBIBAJIN COJIEBBIM pacTBOpoM (20,0 mut x 5), cymmnu Hag 6e3BogHbM NaxSO4 1 GUIbTpOBaIH.
OubTpaT KOHLEHTPUPOBAM B BaKyyMe C MOJy4YeHUEM HeodHineHHOro coenuHenus Sc¢ (3,0 r,
54,0%). LC/MS: 300,0 [M+H]".

Cmaous 2

Cwmech coenmuenust Sc (3,0 r, 10 mmonb), cepHoii kucnotsl (15,0 mm) u H2O (2,0 mu)
Harpesasiu nipu 100°C B TeyeHHe 2 4acoB, 3aTEM OXJIAKIATN U BBUIMBAJIA B CMECH JIbJIa U BOJIBI
(100,0 mi). Cycnen3uro GpuibTpoBaIy U PUIBTPALTOHHBIN KeK MPOoMbIBaX Boo (20,0 mit x 3)
U CYLIWJIH B BAKYyMe C MOJIyueHueM HeouutneHHoro coenunenus Sd (1,7 r, 60,0%). LC/MS: 282,0

[M+H]".
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Cmaous 3

K cmecu coequnenwus 3d (1,7 r, 6,05 mmons, 1,0 3xB.) 1 Cs2CO3 (5,92 1, 18,15 mmos, 3,0
9KB.) B cMecu pacteopurens aneronutpuiia/ THF (15,0 m/15,0 mu) nobasnsimu coenunenue 1b
(2,02 T, 12,1 mmomb, 2,0 3kB.). Cmech mepememuBanu npu 65°C BCIO HOYB, OXJIAKIAIH IO
KOMHATHOMU TeMIepaTypsl U PUIbTpOBaIN Yepe3 HenuT. PuiabTpaT KOHIEHTPHUPOBAIU B BAKyyMe.
Ocrarok pactupanu B nopourok ¢ PE/EtOAc (o6bem/00pemM=10:1) u punsTpoBay ¢ NoJydeHneM
coenunenus Se (1,6 r, 73,0%) B Bue xentoro eepaoro Bemecrsa. LC/MS: 368,0 [M+H]".

Cmaous 4

K cmecu coenunenus Se (1,6 r; 4,35 mmomns, 1,0 sxB.) B THF (20,0 mi1) nobasisiin mo
karsiM pactsop NaOH (696,0 mr, 17,39 mmouns, 4,0 3kB.) B H2O (8,0 mun). Peakunonnyto cmech
nepeMeLBaIi IPU KOMHATHOH TeMIiepaType BCIO HOYb, pa30aBisiiu jensHoi Bonoi (30,0 mi),
skcrparuposanu EtOAc (15,0 mu x 3). Bognslii cnoit noxkucisiu o 3HadeHus pH=3 mpu
nomomu 2 H HCI u skctparuposamu EtOAc (25,0 M x 3). OObeanHeHHbIE OpraHH4YecKue CIOU
cymmi Hax 6e3BopHbIM NaxSOs u ¢punbTpoBanu. PuibTpaT KOHLEHTPHPOBAIU B BaKyyMe C
nojyuyenuem coenunenust Sf (1,5 r, 95%) B Buge skenroro TBepaoro Bemectsa. LC/MS: 340,0
[M+H]+.

Cmaous 5

K cmecu coenunenusi 4f (60 mr, 0,18 mmonb, 1,0 s3xB.) B THF (2,0 mn) nobGassiiu
coequnenue 4¢g (3 mi). Cmech nepememmuBanu npu 100°C B TeyeHMe TpeX CYTOK, OXJIaKIAIH IO
KOMHATHOU Temneparypbl 1 ounianu Meroaom npern.-HPLC ¢ nonyuennem coenuuenus 59 (45
mr, 60,8%) B BHze *kenToro Teepaoro semecrsa. \H SAMP (400 MI'u, DMSO-ds): § 13.17 (s,
1H),8.15 (d, J=8.4 I'y, 1H), 7.88 (d, J=8.4 Iy, 1H), 7.54 (d, J=8.81"y, 1H), 6.88 (s, 1H), 6.66 (d,
J=9.2 I'y, 1H), 6.40 (s, 1H), 5.00(s, 2H), 1.96 (d, /=12.0 I'y, 2H), 1.74 (d, J=12.4 I'y, 2H), 1.63
(d, J=12.81'y, 1H),1.41-1.18 (m, 6H). LC/MS: 419,1 [M+H]".

Ipumep 23: Cunres coenunenus 71

° 0
10 N (L
~N
F N cl N N Cl
Hof Cl

THF, 80°C, BCIO HOYb I Ho cl
o o)
5f 71
Cwmeck coequnenus Sf (20 mr, 0,06 mmonb, 1,0 3xB.) u qumetmnamuHa (2 mit, 2 M B THF)
nepememmBain npu 100°C BCIO HOYH B 3aKYMOPEHHOH NpOOHMpPKe, 3aTeM OXJIaKIAIH [0
KOMHATHOHN Temneparypbl 1 ouniianyd Meroaom npern.-HPLC ¢ nmonyuennem coenunenus 71 (20

mr, 93,0%) B BHzIE skenToro TBepaoro semectsa. 'H AMP (400 MI'u, DMSO-ds): § 8.16 (d, J=8.0
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Iy, 1 H), 7.98 (d, J=8.0 I'y, 1 H), 7.57 (d, J=12 I'y, 1 H), 6.84 (d, J=12 I'y, 1 H), 6.54 (d, J=2 I'y,
1 H), 5.14 (s, 2 H), 3.09 (s, 6 H). LC/MS: 365,1 [M+H]".

IIpumep 24: Cunres coeauHeHus 72

(0]
Br
@ nne [TY 1)
Cul, KoCO3, L-nponuH, 2-neHTadon T ..l N

100°C, 2 4 H
140°C, BCIO HOYb cl

, o. C
Cs5C03, CH3CN, THF K,COj, Pd(PPh),, EtOH/H.,0, cl
65°C O 90°C, BCIO HOUb HOW) cl
7d o
72
Cmaousa 1

Cwmech 2-amuuO-3,4-nuxnopbensoitHoii kucnotel (3,0 1, 14,56 mwmonb, 1,0 3kB.),
coenunenus 7a (10,27 r, 43,69 mmonb, 3,0 5kB.), kapOonata kanus (6,03 r, 43,69 mmoub, 3,0 5kB.),
fioguna menu (830,0 mr, 4,37 mmonb, 0,3 5kB.) u L-nponuna (502,0 mr, 5,64 mmons, 0,3 3kB.) B
2-nenranone (100,0 mu) mepememmBanu npu 140°C BCIO HOYb B aTMocdepe aproHa, 3arem
OXJIAJKIAJIU 10 KOMHATHOU Temmnepatypbl. Jlobasmsuiu Boxy (50,0 mut). CMech GpuibTpoBaiu yepes
uenut. GuibTpaT noaKucsIM 10 3HadeHus pH=2 npu nomomnu 2 H HCI, 3aTem nobasisiiu Boxy
(50,0 wmu). Ilonmyuennyro cmech skctparupoBamu EtOAc (50,0 ma x 3). OObennHeHHBbIE
OpPTaHUYECKHE CJIOM TPOMBIBAJIN COJIEBBIM pacTBopoM (20,0 mut x 5), cymmian Hag Oe3BOIHBIM
NazSO4 u dpunbTpoBanu. PuUIbTPAT KOHIEHTPUPOBAIH B BAKYYME C MOJyUYEHHEM HEOUHIIIEHHOTO
coenunenus 7b (Heounmennoe coemunenue, 4,0 r, 76,0%). LC/MS: 3599 [M+H]"

Cmaous 2

Cwmecph coenmnenust 7b (4,0 , 11,14 mmons), ceproit kucnotsl (20,0 mur) u HO (2,0 M)
Harpesasiu ipu 100°C B TeyeHUe 2 4acoB, 3aTeM OXJIAKIATN U BBUIMBAJIA B CMECH JIbJIa U BOJIBI
(100,0 mi). CycnieH3uto GpuIbTpoBaIH U GUIBTPALIMOHHBIN KEK MPOMBbIBaIH Bonoi (20,0 mi x 3),
CYLIMJIM B BaKyyMe C IOJIyYeHHEeM COeANHEHHus 7¢ (HeouuineHHoe coenuHenue, 1,0 r, 26,0%).
LC/MS: 341,9 [M+H]".

Cmaous 3

K cmecu coequnenus 7¢ (1,0 r, 2,92mmons, 1,0 3xB.) u Cs2CO5 (2,90 1, 8,77 mmons, 3,0
9KB.) B cMecu pacteopurens aneronutpuiia/ THF (15,0 m/15,0 mu) nobasnsimu coenunenue 1b
(950 wmr, 5,85 mmoib, 2,0 5kB.). CMech mepeMenrnBaId MPH K. T. BCIO HOYb, 3aT€M OXJIAXKIAJIH JI0

KOMHATHOHU TeMIepaTypbl U PUIbTPOBAIN Yepe3 HenuT. PuiabTpaT KOHIEHTPUPOBAIN B BAKyyMe.
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Ocrarok pactupanu B nopourok ¢ PE/EtOAc (o6bem/00pemM=10:1) u punsTpoBa v ¢ NoaydeHnEM
coennHeHus 7d (HeounmmeHHoe coennHeHue, 350 mr, 28,0%) B BHIE )KENTOrO TBEPOTO BELIECTBA.
HeounmenHnoe coenunenue 7d ncnonb30Bajin Ha cieayromei craanu 6e3 ouncrku. LC/MS: 427,9
[M+H]".

Cmaous 4

K cmecu coequnenus 7d (100 mr, 0,233 mmoinb) u coenunenus 7e (38 mr, 0,233 Mmodb,
1,0 skB.) B EtOH/H>O (8,0 mn/2,0 mi) mobasnsimun K>COs3 (128 wmr, 0,932 mmonb, 4 3kB.) u
Pd(PPhs)s (14 mr, 0,017 mmonb, 0,1 3kB.). Cmecp nepememuBanu npu 50°C BCIO HOYb B
armocepe N», 3atem pazOasmsmu Bomoi (30,0 mu), skcrparupoanu EtOAc (15,0 mn x 3).
OKCTpakTbl KOHLEHTpHpoBaiu B BakyyMe. Octatok ouunmanu wmerogoMm mnpern.-HPLC c
nonyyeHueM coenunenus 72 (7,5 mr, 8%) B Buje sKkenToro Teepnoro pemectsa. 'H SIMP (400
MI'u, DMSO-ds):813.21 (s, 1 H),8.40 (s, 1 H), 8.27 (d, /=8.0 I'y,1 H), 8.16-8.14 (d, J=8.0 Iy, 1
H,), 7.77-7.66 (m, 1H), 7.44 (d, J=8.0 I'y,1 H), 5.24 (s, 2 H), 3.09 (s, 6 H), 1.27 (d, J=2.0 Iy, 6
H). LC/MS: 440,1 [M+H]+.

IIpumep 25: Cunre3s coenuHenus 68

o OH o)
Br. z Pd(PPha)y , K,CO3,
seeliens ——=hasee
+
N cl 50°C, BCtO HOUb N cl
\/OW) o] o§)
8a

Cl

o OH
7d 68

K cmecu coequnenusi 7d (100 mr, 0,233 mmonb) u coenunenus 8a (38 mr, 0,233 mmob, 1
skB.) B EtOH/H>0 (10,0 mi1/2,0 mut) nobasmsuiu K2COs (128 wmr, 0,932 mmons, 4 5kB.), Pd(PPhs)s
(14 wr, 0,017 mmons, 0,1 3xB.) npu k. T. Cmech 3arem nepemermuBanu npu S0°C BCIO HOYB B
armocdepe N». Pazbasnsu Bonoti (30,0 mun), skcrparuposanu EtOAc (15,0 M x 3). @uisrpar
KOHLEHTpUpoBaM B BakyyMme. Ocrarok oummanu wmeronoMm mnper.-HPLC ¢ nonydenuem
coenuHenus 68 (7 mr, 7%) B BUE KEJNTOTO TBEPAOTO BEIIECTRA. 'H IMP (400 MI'u, DMSO-dk):
813.24 (s,1 H), 8.41 (s, 1 H), 827 (d,J=8.8 1y, 1 H), 8.15(d, J=11.6 'y, 1 H), 7.77 (d, J=8.8 I'y,
1 H), 7.67 (d, J=8.4 T'y, 1 H), 7.60 (s,1 H), 7.56 (d, J=7.6 ', 1 H), 7.40 (t, ;=s801w, 1 H), 7.23 (d,
J=72Tn,1 H), 525 (s, 2 H), 2.42 (s, 3 H). LC/MS: 412.1 [M+H]+.

IIpumep 26: Cunres coeauneHus 52
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Br

HzSO4 H>O
Cul, KoCOs3, 10000 2y Br

L-nponuH 2-neHTaHon
140°C, BCIO HOYb

Br/\n/o\/

O1p NaOH, THF, H,0
Cs,CO3, CHACN, THF N Br k. T.,BCIO HOYb
65°C \/O\”) Cl HO
O O
9e 52
Cmaous 1

Cwmecsk coequnenust 9a (340 wmr, 2,47 mmons, 1,0 3kB.), coenunenus 9b (1,0 r, 3,70 Mmmob,
1,5 skB.), kap6onata kanus (1,03 1, 7,41 mmosb, 3,0 3kB.), Hoauaa meau (141,0 mr, 0,74 Mmmonb,
0,3 skB.) u L-iponuna (85,0 mr, 0,74 mmodb, 0,3 5kB.) B 2-neHtanosne (30,0 M) mepemeninBaiu
npu 140°C Bcro HOYb B atMocdepe aproHa, 3aTeM OXJAKAAIM 0 KOMHATHOH TeMIIepaTyphblL
Hobasnsm Bomy (50,0 mu). Cmech ¢unbTpoBaniu depe3 UenuT. DUIBTPAT MOAKUCISIIH A0
snauenuss pH=2 npu nomomu 2 H HCI, 3atem nobasmnsmu Boay (50,0 mut). [TonyueHHyo cMmech
skcrparuposanu EtOAc (50,0 mit x 3). OObeariHeHHbIE OpraHUYECKUE CJIOH MPOMBIBAJIU COJIEBBIM
pactBopoM (20,0 M x 5), cymwnu Hang Oe3BomHbiM NaxSOs u ¢unbrpoBanu. DunbTpar
KOHLICHTPUPOBAJIA B BaKyyMe C IMOJy4YeHUeM coenqnHeHus 9¢ (Heouniennoe coequHenue, 600 mr,
74,5%). LC/MS: 326,0 [M+H]".

Cmaous 2

Cwmechb coenunenus 9¢ (600 wmr, 1,84 mmons), cepHoii kucaoTsl (15,0 M) u H20 (2,0 mun)
HarpeBasu npu 100°C B TeueHue 2 4, 3aTeM OXJIAXKAAJN U BBUIMBAIN B CMECH JibJia U BoabI (50,0
). TBepmoe BemecTBo coOupanu (uibTpanuedl W CyWIWIM B BakKyymMe C TOJy4YEHUEM
coenunenns 9d (Heounmennoe coemunenue, 500 mr, 88.4%). LC/MS: 307,9 [M+H]".

Cmaous 3

K cmecu coequnenust 9d (300 mr, 0,97 mmonsb, 1,0 5kB.) u Cs2CO3 (950 mr, 2,91 mmonb,
3,0 skxB.) B aueronutpuie/THF (10,0 mn/10,0 mi) noGasmsimu coemunenne 1b (320 mr, 1,94
mMonb, 1,2 5kB.). Cmech nepememmBanu npu 65°C B TedeHne 2 4, OXJAKIAJIN 10 KOMHATHON
TeMIeparypsl 1 GUIBTPOBAIH Yepe3 LenuT. PuiIbTpaT KOHIEHTPUPOBAIH B BakyyMe. OcTaTok
pactupaimu B mopouok ¢ PE/EtOAc (o0vem/06bemM=10:1) u ¢QunpTpoBamu ¢ momydeHHEM
coenunenns 9e (77 mr, 20,0%) B Buze xkentoro Teepaoro semectsa. LC/MS: 3940 [M+H]".

Cmaous 4



172

K cmecu coenunenust 9e (70 mr; 0,18 mmons, 1,0 3xB.) B THF (5,0 mu) noGasmsiiu mo
karsim pactsop NaOH (28,0 mr, 0,71 mmons, 4,0 5kB.) B H2O (2,0 mi). PeakimionHyo cmech
nepeMeNBaIi IPU KOMHATHOHN TeMIiepaType BCIO HOYb, pa3OaBisuiu sensHoi Bonoi (10,0 mi),
skctparuposanu EtOAc (15,0 mu x 3). Bomnslii cnoii moxkucimsiu a0 3HadeHus pH=3 mpu
nomomu 2 H HCI u skctparuposann EtOAc (25,0 ma x 3). OObennHeHHbIE OpraHUYEeCKHUe CIIOU
cymmian Hax 6e3BogHbIM NaxSOs u punsrpoBanmn. OUIBTPAT KOHIEHTPUPOBAIH B BaKyyMe C
nonyyenueM coenunenus 52 (61,0 mr, 93,8%) B Buse enToro Teepaoro sermecrsa. 'H SAMP (400
MI'u, DMSO-ds): 6=13.1 (br, 1 H),8.19(d, J=8.01y, 1 H),8.13 (d,J = 8.4y, 1 H), 7.78-7.85
(m,2H),7.68(d,J=841Ty, 1H),739(t,J=721y 1H), 518 (s, 2 H). LC/MS: 366,0 [M+H]"

IIpumep 27: Cunres coeaunenus S1

r 5/ _HaSO4H0 O O
Cu,0, Cu, K,CO3, DMF,140°C, 4 4 N cl

800C, BCIO HOYb

10a 10d

Br
_NaOH,THF,H,0_
Cs2CO3,CH3CN, THF cl 0°c BCIO HOYb cl

50°C, BCIO HOYb

o o
10f 51

Cmaous 1

Cwmeck coequnenust 10a (3,5 r, 14,1 mmonsb, 1,0 3kB.), coequnenust 10b (2,9 r,14,1 mmob,
1,0 5kB.), kapOonata kanus (3,9 r, 28,2 mmoJb, 2,0 3kB.), noporikoodpasHoit menu (605 mr, 4,2
mmogib, 0,3 »kB.) u okcuma meau (1) (267 wmr, 4,2 mmonb, 0,3 3kB.) B DMF (100,0 mu)
nepevemmBanu npu 140°C B Teuenwe 4,0 4 B aTmochepe aproHa, 3areM OXJIAXKAAIU [0
KOMHATHOW Temmeparypbl, nodaeimsuin Boxy (50,0 mur). Cmech (uIbTpOBaIM 4Yepe3 IEIUT.
Qunbprpar noakucisii no 3HaueHuss pH=2 npu momomm 2 ® HCI, 3arem nobasisuu
JOTIOTHUTEIbHOE Komm4uecTBO Boabl (250,0 miy). TTonydenHyro cmech skctparupoBaiu EtOAc
(100,0 Mt x 3). OOBbeqMHEHHBIE OPTrAaHUYECKHE CIION TPOMBIBAIIN COJIEBBIM pacTBopoM (100,0 miu
x 3), cyurmn Han 6e3BogHbIM NaxSO4 u punbrpoBanu. @uibTpar KOHIEHTPUPOBAIH B BAKYYME
C TIONy4eHHEM HEOUUIEeHHOro coeaunenus 10¢ (6,1 r, 100%). LC/MS: 326,0 [M+H]".

Cmaous 2

Cwmecph coequnenus 10¢ (6,1 r, 18,8 mmonp), cepHoii kucaotsl (40,0 M) u H2O (4,0 mun)
Harpesaiu rpu 80°C BCIO HOYB, 3aT€M OXJIAXKIAIN U BBUIMBAJIH B CMeCh Jibaa 1 Boabl (140,0 mi),
Teepnoe BeecTBo cobupanu GUIbTpaLFel U CYIININ B BAKYYME C IOy Y€HUEM HEOUHIIEHHOTO

coenunenns 10d (2,0 r, 35,0%). LC/MS: 307,9 [M+H]".
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Cmaous 3

K cmecu coenunenus 10d (2,0 r, 6,5 mmons, 1,0 3xB.) u Cs2COs (6,4 1, 19,5 mmons, 3,0
skB.) B aueronutpuie/ THF (30,0 m1/30,0 mi) nobasmsimu coenuuenue 1b (1,3 r, 7,8 Mmmons, 1,2
3kB.). Cmech mepememuBanu npu S0°C B TeueHWe BCEH HOYH, OXJIAXKAAIA OO KOMHATHOU
TeMIeparypsl 1 QUIBTPOBAIH depe3 LenuT. PuibTpaT KOHIEHTPUPOBAIU B BakyyMe. OcTaTok
pactupanmu B mopouok ¢ PE/EtOAc (o0vem/06bemM=10:1) u ¢QunpTpoBamu ¢ mnomydeHHEM
coenunenus 10f (150 mr, 1%) B Buze sxenroro TBepaoro Bemectsa. LC/MS: 394,0 [M+H]".

Cmaous 4

K cmecu coenunenns 10f (150 mr; 0,38 mmouns, 1,0 s5xB.) B THF (15,0 M) nobasnsinm o
karsivm pactBop NaOH (153 wmr, 3,80 mmons, 10,0 5xB.) B H2O (3,0 mut). Peakimonnyro cmech
nepemewmnBanu npu S0°C BCro HOub, pa3baBism nensHoi Bomoi (30,0 M), SKCTparupoBaiu
EtOAc (15,0 mn x 3). Boanslit cnoit noakucnsamu ao 31adenuss pH=3 npu nomomu 2 v HCI u
skctparuposanu EtOAc (25,0 mi x 3). OObearHEHHBIE OpraHUYECKUE CJIOU KOHLIEHTPUPOBAJIH B
BakyyMe u ouninaiu meroaoM nper.-HPLC ¢ nonyuenuem coequnenus S1 (110 mr, 73%) B Buze
enToro Teeproro semectsa. \H SIMP (400 MI'y, DMSO-ds): & 13.0 (br, 1 H), 8.23 (d, J = 8.8
Iy, 1H),818 (d,J=8.01y, 1 H),7.77-7.80 (m,2 H), 7.64 (d, J = 8.4 Iy, 1 H), 737 (t, J = 8.0
Iy, 1 H), 529 (s, 2 H). LC/MS: 366,0 [M+H]+.

[pumep 28: Cunres coenuHenus 47
O -OH

Os_OH
N
L-nponuH,Cul, K2COs3, KoHL. HpSG4 /H20, 80°C
2-nenTanon;130°C, BCio HOYb cl BCIO HOYb
Cl

11a

X, be iee O e e
cl
K,CO,, THF/ACN 40°C, BCIO HOYb HO

80°C, BCIO HOUb
11d \| 47

Cmaous 1

Cwmecs 2-amun0-3,4-nuxniopOen3oiiHon kucioTsl (1,5 1, 7,3 mmons, 1,0 3kB.), coeAMHEHHS
11a (3 1, 14,6 mmonb, 2,0 3kB.), kapboHara kanusi (2,0 r, 14,6 mmounsb, 2,0 3kB.), L-nponuna (252,0
mr, 2,18 mmousb, 0,3 3xB.) u okcuna meau (I) (406,0 mr, 2,19 mmons, 0,3 3kB.) B 2-neAtanose (30,0
mu1) nepemerinBaiy mpu 130°C Bcro HOUB B aTMOC(Epe aproHa, 3aTeM OXJIAKAAIHN 1O KOMHATHON
temneparypsl, nobasmsinu Boxy (20,0 mu). Cmech ¢unbrpoBanmm yepes wneiut. Puibrpar
nogkucysu 10 3HadeHuss pH=2 mpu momomu 2 H HCI, 3atem nmobasnsim Bomy (50,0 mui).

INonyuennyro cmech skcTparuposain EtOAc (50,0 M x 3). OObenrHEHHBIE OPraHUYECKUE CIIOU
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NPOMBIBAJIN COJIEBBIM pacTBOpoM (20,0 mut x 5), cymmnu Han 6e3BogHbM NaxSOs 1 GuiIbTpoBaIH.
QOmIbTpaT KOHIEHTPUPOBAIH B BaKyyMe C MOJIYYeHUEeM Heo4YHIIeHHOro coequnenus 11b (1,7 r,
69%). LC/MS: 338,1 [M+H]".

Cmaous 2

Cwmecp coenunenus 11b (1,7 r, 5,0 mmons) u korn. H2SO4/H20 (50 mit /S mut) Harpesanu
npu 80°C BCrO HOYB, 3aT€M OXJAKIAJIN U BBUIMBAJIU B CMECH JIbAa U BOABL. TBEprOe BELIECTBO
cobupanu ¢uiapTpauneid U CylIMJIU ¢ MOJy4eHHeM HeounmieHHoro coemuHenwst 1lc¢ (1,05 r,
65,2%). LC/MS: 320,1 [M+H]"

Cmaous 3

K cmecu coennnenus 11¢ (1,05 1, 3,3 mmons, 1,0 3xB.) u K»COs (910,8 mr, 6,6 Mmoib, 2,0
5kB.) B aueronutpune/ THF (20,0 mn /40,0 M) nobasnsiinu coenurenue 1b (651,0 mr, 3,9 mmonsb,
1,20 3kB.). Cmech nepemernnBainy npu 80°C BCIO HOUb, OXJIAXKIAIN A0 KOMHATHOH TeMIIEpaTypbl
u QuabTpoBanu dyepes neaut. DUIBTPAT KOHLEHTPUPOBAIM B BaKyyMe C IOJyYEHHUEM
HEOUUIIIEHHOTO MPOAYKTA, KOTOPbIH ountnanu meroaom npern.-HPLC ¢ nonyuennem coennHeHus
11d (97 mr, 7,2%) B Buze xentoro Teepaoro semectsa. LC/MS: 406,1 [M+H]".

Cmaous 4

K cmecu coenunenus 11d (197,0 mr; 0,24 mmogb, 1,0 3xB.) B THF (15 mi) noGasinsiiu mo
karsiM pacteop NaOH (38,0 mr, 0,96 mmonb, 4,0 5xB.) B H2O (4,0 mu1). Peakunonnyoo cmech
nepemewmnBasid npu 40°C BCIO HOYb, OXJIAXKIAIU 1O KOMHATHOH TeMmepaTypbl u pa3OaBisuiu
nensiHoit Bopo# (3,0 mu), skctparupoBanii DCM (3,0 M x 3). BogHblii ClIOW MOIKKUCIISIN 10
snauenust pH=3 npu nomoun 2 H HCI u sxcrparuposanu EtOAc (5,0 mi x 4). O0benuHeHHbIE
OpraHWYecKue CJIoM Cymmiud Han 0Oe3BomHbiM  NaSOs u  punbTpoBanmu.  PuibTpar
KOHIIEHTpUpOBaiu B Bakyyme. Ocratok pactupanu B nopoiiok ¢ PE/EtOAc (06bem/00bemM=3:1)
u punpTpoBanu ¢ nonyueHueMm coenuHenus 47 (71,0 mr, 78,5%) B BUIE JKEATOrO TBEPAOTO
semecTsa. 'H AMP (400 MI'u, DMSO-ds): § 821 (d, J=8.8 I'y, 1 H), 8.12 (d, J=8.4 I'y, 1 H),
7.63(d,J=8.81y, 1 H),7.59 (s, 1 H),7.48 (d, J=8.4 1y, 1 H), 5.21 (s, 2 H), 1.35 (s, 9 H). LC/MS:
3783 [M+H]".

Ipumep 29: Cunres coenunenus: 102

o
s WLBT ol L
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Cmaous 1
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K cmecu coequnennst 1a (500 mr, 2,6 mmons, 1,0 3xB.) u Cs2COs (3,4 1, 10,5 mmouns, 2,5
5kB.) B auetoHe/THF (20 mu/10 mu) nobasmisuiu coenuuenue 1b (1,4 r, 7,8 mmons, 3,0 3kB.) nipu
k. T. Cmech 3ateM nepemerunBaiu npu 40°C BCro HOUb, OXJIQKJAINU O KOMHATHON TeMIepaTyphbl
u ¢unpbTpoBaNM uepe3 HenuT. PuUIbTPaT KOHLEHTPUPOBAJIM B BAKyyMe€ C TIOJYYECHHEM
HEOUMIIEHHOTO IPOAYKTA, KOTOpPOE OYHMINAJM METOAOM XpoMarorpaguu Ha CHIIMKarene
(PE/EtOAc, o0bpem/00beM=2:1) ¢ momyueHueM 853 Mr HEOUMIIEHHOTO COEIWHEHUs, KOTOpOoe
JOTIOTHUTEIBbHO ounimainu MeronoB npern.-HPLC ¢ nonyuenuem coennnaenus 1c¢ (182 mr, 24,1%).
LC/MS: 296,1 [M+H]".

Cmaous 2

K cmecu coenunenus 1c (182 mr; 0,62 mmons, 1,0 sxB.) B8 THF (10 mi) noGasnsnu o
karsiM pacteop NaOH (98,7 wmr, 2,5 mmons, 4,0 3xB.) B H2O (2 mu). Peaknmonnyio cmech
nepemewmnBanu npu 40°C BCIO HOUb, 3aT€M OXJAXIAIU 1O KOMHATHOH TeMmIlepaTypsl U
paszbasisiin nensiHoN Bomoit (3,0 mur), skctparupoBanin DCM (3,0 mn x 3). BoxHbiii croit
noakucysn 10 3HaveHuss pH=3 npu nomomu 2 H HCI u skcrparuposanu EtOAc (5,0 mn x 4).
O0bennHeHHble OpraHudecKue ciiou cymuian Hag 6e3BonHbM NaxSO4 u pumsTpoBanu. @unbtpar
KOHLIEHTPUPOBAJIM B BakyyMe ¢ nojydeHueM coenunenus 102 (161 mr, 93,1%) B Bune xenroro
tBepnoro semectsa. 'H SAMP (400 MI'n, DMSO-ds): & 13.31 (s, 1 H), 8.37 (d, J=8.0 T'ry, 2 H),
7.82 (t,J=7.6T'u, 2 H), 7.69 (br, 2 H), 7.36 (t, J=7.6 'y, 2 H), 6.07 (q, J=6.8 T'u, 1 H), 1.76 (d,
J=6.8 T'u, 3 H). LC/MS: 268,1 [M+H]".

IIpumep 30: Cunres coenunenus: 137
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Cmaousa 1

Cwmeck coenuuenus 12a (50 mr, 0,11 mmonb), Tnomerunara Harpusi (11 mr, 0,13 Mmosb),
Pd»(dba)s (10 mr, 0,005 mmons), Xantphos (12 mr, 0,01 mmons), TEA (0,5 min) B Tonyose (4 mi)
B atMmochepe N mepememmBamu npu 80°C B 3akymOpeHHOH mpoOupke BCO HOUb. CMech
OXJIAXKIATH 10 KOMHATHOH TeMIepaTypbl, KOHLEHTPUPOBAIM B BakyyMme. OCTaToK OYHINAIN
meronom npen.-HPLC ¢ nony4yenuem coenunenns 12b (17,0 mr, 35,0%), LC/MS: 396.2 [M+H]".

Cmaous 2

K cmecn coenunenus 12b (17 mr; 0,04 mmons) B THF (5 mi) nobasnsuin pactsop NaOH
(4 mr, 0,1 mvmons) B H2O (0,1 mur). PeakumoHHYIO cMech NepeMeluBaid MPU KOMHATHON

TeMIeparype BCKO HOYb, paszdamisiu Bomoi (10 mur), momkucmsanu 1o 3HavyeHus: pH=3 mnpu
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nomoru 2 H HCI u skcrparuposamn EtOAc (20 mi x 2). OObennHeHHbIE OPraHUYECKHE CIION
cymmian Hax 6e3BogHbIM NaxSOs u punbrpoBann. OUIBTPAT KOHIEHTPUPOBAIH B BaKyyMe C
nonyuenuem coenunenus 137 (10,0 mr, 62,5%). 'H SIMP (400 MI'u, DMSO-ds): 6 113.16 (br, 1
H), 8.19(d, J=8.8 Ty, 1 H), 8.07 (d,J=8.4 T, 1 H), 7.64 (d, J=8.8 I';, 1 H), 7.39 (s, 1 H), 7.28-
7.24 (m, 1 H), 5.23 (s, 2 H), 2.60 (s, 3 H) ppm , LC/MS: 368,0 [M+H]".
IIpumep 31: Cunres coenunenus: 145

o A,

HC}
'|y b )LmH ‘T\\ A ] “rop Hp (1A POIC, E(\L Cal Ok, Cu,
L . j\ BaUH, X T L f ) K’V’rﬁr‘

B L R v #Noy \r itz :El P
, EHOH  HeD | 50°C
130 +3d 13e
o o
e M .. %) R S,
. I’;(LL ji \ - e \T{’T\]\ IniiMg, Pop(dbaly,
T B0% HeB0, 8070 P~ o x 3 . g sipp,
-
@U ) ro;cn , BUETR,E.T. r ”ﬂd} i, 130C, MW,
13 Br o 13h

+]

Q
Y@::E:lr WM, THIFMHD, £ T N IJL/L”:}\
rO\YH cl o ) Cg
o

13l H\S

Cmaous 1

K cmecu coenunenusi 13a (2,46 r, 10 mmonb) u coequnenus: 13b (3,3 r, 20 MMoIb) B
EtOH/H>0 (50 mn/10,0 mut) nobasnsimn K2COs (5,5 1, 40 mmons), PA(PPhs)s (580 mr, 0,5 mmounb).
Cwmecp nmepememmBanu npu 80°C Bcro Houb B armocdepe Nz. PactBopuTens BbIMapuBaiy,
pazbasisiu Bomoit (100 mi), skcrparuposanu EtOAc (50 mut x 2). BonHbli CJIO# MOAKUCITSUITN 10
snauenus pH=3 npu nomommu 2 H HCI u skcrparuposanu EtOAc (50 ma x 2). OObequHeHHbIE
OpraHuYecKue CJIou cymmiud Hajx 0Oe3BomHbiM  NaySOs u  dunbTpoBanmu.  PuibTpar
KOHLIEHTPUPOBAJIM B BaKyyMe C nosydeHneM coenuHenus: 13¢ (2,7 r, neounmennoro). LC/MS:
206,2 [M-HJ".

Cmaousa 2

Cwmecph coenmnenus 13c¢ (2,7 r, neountuenHoro) u Pd/C (500 mr, 20%) B MeOH (50 mun)
nepeMeInBaId pU KOMHATHOH Temmiepatype B atmocdepe Ha (1 arm.) B Teuenne 5 4, 3atem
orpunsrposbiBasu. Pd/C npomseisanin MeOH (30 muir). @unbTpaT KOHLIEHTPUPOBAIHU B BAKYYME C
nonyuenuem coequnenns 13d (2,4 r, 100%). LC/MS: 180,1 [M+H]".

Cmaous 3

Cwmeck coenunenus 13d (540 mr, 3,0 mmonb), coenunenust 13e (1,2 r, 4,5 mmons), KOAc
(600 mr, 6,0 mmoatb), Cu(OAc)2 (160 mr, 0,9 mmons) u Cu (60 mr, 0,9 mmois) B 2-nieHTanosne (10,0

mit) nepememuBaiu pu 140°C Bcro HOub B atMocepe N», 3aTeM OXJIaXKIajid 10 KOMHATHOM
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Temneparypsl. B peakunonHnyro cMech nodasisuii Boay (50,0 MIT), MOAKHUCISUIA 1O 3HAYEHHS
pH=2 mpu nomommu 2 H HCI, skcrparmpoBamu EtOAc (50,0 mn x 2). OObennHEHHBIE
OpPTaHUYECKHE CJIOM TPOMBIBAJIM COJEBBIM pPACTBOPOM, Cyummiau Hanx Oe3BogHbiM NaxSOs4 u
¢unbTpoBan. DUIbTpAaT KOHUEHTpUpOBAIM B Bakyyme. OCTaTOK OYMINATH METOAOM
xpomarorpadun Ha cuukarene (PE/EtOAc o6vem/00bemM=5/1) ¢ monyuenuem coequueHus: 13f
(680 wmr, 61,8%). LC/MS: 368,0 [M+H]".

Cmaous 4

Cwmecp coenunenus 13f (680 mr, 1,85 mmons), cepHoii kucaoTel (80%, 20,0 mir) HarpeBasu
npu 70°C BCrO HOYB, 3aT€M OXJAKIAJIN U BBUIMBAJIU B CMECH JibAa U BOABL. TBEprOe BELIECTBO
cobupanu ¢punbTpauueil U CyHmHIN B BAKyyMe C MOJY4Y€HHEM HEOUYHUINEHHOro coeanHeHus 13g
(610 wr, 95,3%). LC/MS: 350,0 [M+H]".

Cmaous 5

K cmecu coenunenus 13g (710 wmr, 2,06 mmonb) u Cs2CO; (750 wmr, 2,3 Mmoub) B
auetonutrpmwie (20 mi) pobasmsum metmn-2-Opomanerar (0,35 wmu, 3,0 mmonp). Cwmech
nepeMeIInBaIi TP KOMHATHON TeMIepaType BCIO HOub. B peaknnoHHyI0 cMech 100aBisiim 2 H
HCI (20 mn), sxcrparuposanu EtOAc (50,0 M x 2). O0benuHeHHbIe OpraHn4eCKye CION CY LI
Haz 0e3BogHbIM NaxSO4 1 punbrpoBanu. PUiIbTPaT KOHLIEHTPUPOBAIH B BAKYYME C ITOJIYYEHUEM
NEPBOM MapTUM HEOYHUIIEHHOTO Mponaykra. Ty e peakLuio MOBTOPsUIM C IMEpPBOM MapTuei
HEOYMILIEHHOTO MPOAyKTa. HeouynineHHbIH MPOAYKT W3 BTOPOH pEaKIUH OYHUINAIH METOAOM
npen.-HPLC ¢ nonyuenuem coemunenus 13h (300 mr, 31,7%), LC/MS: 422,1 [M+H]".

Cmaous 6

Cwmecph coequnenust 13h (100 wmr, 0,23 mmonb), Zn(CN); (45 mr, 0,35 mmons), Pda(dba)s
(20 wmr, 0,02 mmou), dppf (24 mr, 0,4 mmone), Zn (2 mr) B DMF (3 mur) nepemermuBanu npu 130°C
NOZ MHUKPOBOJIHOBBIM OOJyueHHeM B TeueHue 15 muH. Cmech OXJaknand 1O KOMHATHOH
Temneparypsl 1 nodasisuu Boay (20 mu), sxcrparuposanu EtOAc (20,0 mit x 2). O0benuHeHHbIE
OpPTaHUYECKHE CJIOM TPOMBIBAJIM COJEBBIM pPACTBOPOM, Cyurmiu Han Oe3BogHbiM NaxSOs4 u
¢unbTpoBan. DUIbTPAT KOHLUEHTPUpOBAIM B Bakyyme. OCTaTOK OYMINAIH METOAOM
xpomarorpadun Hacunukarene (PE/EtOAc obbem/ob6bem=5/1) ¢ monydeHuem coequHeHus 13i
(45 mr, 51,7% neounmennoro coegunenus), LC/MS: 369,1 [M+H]".

Cmaous 7

K cmecu coenunenus 13i (45 mr; 0,12 mmone) B8 THF (5 M) noGasnsimn pactsop NaOH
(10 mr, 0,24 mmonb) B H2O (0,1 mir). PeakiimoHHyI0 CMeCh MepeMelInBad MPH KOMHATHON
TEMIepaType BCKO HOYb, paszdamisiu Bomoi (10 mur), momkucmsnmu 1o 3HavyeHus: pH=3 mnpu
nomoru 2 H HCI u skcrparuposanu EtOAc (20 mit x 2). OObennHeHHbIE OPraHUYECKHE CIION

cyurmn Han Oe3pogHbM NaxSOs u dunbTpoBamn. OuibTpaT KOHIEHTPUPOBAIH B BaKyyMe.
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Ocrarox oumianu metogom npen.-HPLC ¢ nonyuenuem coenunenus 145 (10,4 mr, 23,0%). 'H
SAMP (400 MI'u, DMSO-ds): 6 13.25 (s, 1 H), 833 (d,J =80T, 1 H),8.13(d,J=84Tmu, 1 H),
787(d,J=80TIn, 1 H),7.51(s, 1H), 734 (d,J =8.0I'w, 1 H), 5.25 (s, 2 H), 3.11-3.00 (m, 1 H),
1.27(d,J=72Tu, 6 H) ppm , LC/MS: 355,1 [M+H]".

IIpumep 32: Cunres coenunenus: 146
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Cmaousa 1

Cwmeck coequnenusi 2b (5,7 r, 35,2 mmonb, 1,0 3xB.), coenunenusi 10a (17,5 r, 70,4 mmoub,
2,0 5kB.), kapOoHara kanwus (21,9 r, 158,4 mmons, 4,5 5kB.), mopoumkoodbpasuoit menu (1,1 r, 17,6
mMMotb, 0,5 5kB.) u okcuna mea (1) (2,5 r, 17,6 mmons, 0,5 5kB.) B DMF (60,0 Mi1) mepemeniBaiu
npu 100°C Bcro HOYb B arMocdepe aproHa, 3aTeM OXJKIAJIH IO KOMHATHOM TEMITEPATyphI,
nobasnsiim 2 H NaOH (200,0 mir). Cmech ¢unbTpoBaiu yepe3 nenut. OuiabTpat MOAKUCISUIN 10
3rauenust pH=2 npu nomomm kouu. HCI. TBeproe BeuiectBo codupanu GpruibTpaieid u Cymmimm
C MOJIyYeHHeM HEO4YHIIeHHOro coenuHeHus 14¢ (comepskamero coenunenue 2b, 2b:14¢=4:5).
LC/MS: 282,0 [M+H]".

Cmaous 2

Cwmecph mHeounmienHoro coequHenust 14¢ u xkonu. HaSO4 (50,0 mur) Harpesanu npu 90°C B
teyerne 20 MUH B aTMoc(epe aproHa, 3aTeM OXJIAXKIAJIH U BbUIMBAIM B CMECh JIbJa U BOIBL
Teepnoe BemecTBO codupanu GUIbTpALEl U CYIIUIH ¢ TTOJyYeHHEM HEOUHUIEHHOTO MPOIYKTa,
KOTOPBIA pPacTUpPaIM B MOPOIIOK ¢ ALIETOHUTPWIOM, (PUIBTPOBAIM U CYIIUIH C TOJy4YEHHEM
coenunenns 14d (3,5 r, 38,1%). LC/MS: 264,0 [M+H]".

Cmaous 3

K cmecu coennnrenus 14d (500,0 mr, 1,9 mmonsb, 1,0 3xB.) 1 Cs2COs (2,5 T, 7,6 mmoib, 4,0
9kB.) B anieroHe (10,0 mir) noGasisiu stun-2-6pomarierar (952,0 mr, 5,7 mmonsb, 3,0 3kB.). CMechb
nepeMelnBaId IPU KOMHATHOW TeMIleparype BCKO HOYb, pa3basmsuin Bomoit (100 M),
skcTparupoBanu EA. Opranuueckuil cioil KOHLIEHTPUPOBAJIM M OCTaTOK OYHINAIU METOAOM

xpomarorpadun Ha cuukarene (PE/EtOAc, o6pem/00bemM=2:1) ¢ mojy4eHHeM HEOUHIEHHOTO
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NPOIYKTA, KOTOPBIH TOMOJHUTENBHO OYUIIAIHN Ha KOJIOHKE ¢ 0OpameHHOH (a30i ¢ moaydeHnemM
coenunenus 14f (173 mr, 26,1%). LC/MS: 350,0 [M+H]".

Cmaous 4

Cwmech coenunenns 14f (34,0 mr) u NH3; B MeOH (6 M, 10,0 mn) nepememmBanu npu
KOMHATHOM TeMIlepaType B Te4eHue 9 CyTOK. PEakIIMOHHYI0 CMeCh KOHLIEHTPHPOBAIIN B BAKYyMe
¢ nofyueHuem coenunenus 146 (31,0 mr, ~100%). 'H SAMP (400 MI'u, DMSO-ds): & 8.18-8.25
(m, 2 H), 7.82 (m, 2 H), 7.62 (m, 2 H), 7.32-7.38 (m, 2 H), 5.03 (s, 2 H). LC/MS: 321,2 [M+H]".

IIpumep 33: Cunres coenunenus: 197
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Cmaous 1

Cwmech coenunenus 15a (2,4 r, 9,6 mmoub), coenunenus 15b (2,0 r, 8,0 mmors), K2CO3
(3,4 1, 24,5 mmoun), Cul (1,6 T, 8,4 mmons) B DMF (24 mi)/H20 (2,4 mi) mepemernuBaiy npu
100°C B MUKpPOBOJHOBOM oOOsydyeHHH B TeueHne | 4. CMmech OXJanaidu A0 KOMHATHOHN
TeMmneparypsbl, nodasisiia Boay (100 mut), moakucnsu 1o 3Hauenust pH=2 npu nomoru 2 1 HCI,
skcrparuposasiu EtOAc (50,0 mit x 2). OO6beriHeHHBIE OpraHUYECKHE CJIOH MPOMBIBAJIU COJIEBBIM
pacTBopoM, cyuri Hax 0e3BomHbIM NaxSOs u punbTpoBamu. @uiabTpar KOHLEHTPUPOBAIU B
Bakyyme. Ocrarok oummanu MeronoM Xxpomartorpadpum Ha cwmkarene (PE/EtOAc
00beM/00bemM=5/1) ¢ monyuernem coenunerust 15¢ (1,8 r, Heounmennoro coenuaenust). LC/MS:
374,0 [M+H]".

Cmaous 2
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K pactBopy coemmnenust 15¢ (1,7 r, 4,5 mmonb) B aneronutpuie (50 mi) mo Karsim
nobasnsim POCIs (1,1 mo, 11,4 mmons) nipu 80°C. Cmeck nepemernuany npu 80°C B TeueHue 2
4, 3aTeM OXJIAKAAN O KOMHATHOH TemrepaTypsl, BbutiBaiu B BoAy (100 mir), skcTparuposaiu
EA (100 mn x 2). O6penuHeHHbIE OpraHnveckue cion npomsiBaid Hac. Na;COs U coneBbM
pacTBopoM, cyum Hax Oe3BomHbIM NaxSOs u punpTpoBanu. @uiasTpar KOHLEHTPHUPOBAIU B
Bakyyme. Ocrarok ounmmann MeroaoM xpomarorpaduu Ha cmmmkarene (PE/EtOAc
06bemM/00beM=10/1) ¢ nonyuennem coenunenust 15d (270 mr, 16,9%). LC/MS: 355,9 [M+H]".

Cmaous 3

K cmecu coemunenuss 15d (270 mr, 0,76 mmomnp) u CsyCOs (750 mr, 2,3 mMmonb) B
aneronurpuie (20 mu) nobasnsinu coenurenue 15e (350 mr, 1,5 mmons). Cmeck nepemennBaniu
NP KOMHATHOW TeMIlepaType BClO HOub. B peakumonnyro cmech nodasimsiu 2 H HCI (20 mn),
skctparupoanu EtOAc (50,0 man x 2). OObenuHeHHblE OpraHUYECKHE CJIOM CYLIMIH Hax
6e3BomHbIM NaxSOs u puasTpoBasu. OUIBTPAT KOHLEHTPUPOBAIH B BAKyyMe C IOJYYCHHUEM
NepBOM MapTUM HEOUULIEHHOro Mpoaykra. Ty jke peakLur0 MOBTOPSJIM C MEpBOHM mapTuen
HEOUUIIEHHOIo MNpoaykTa. HeounineHHbIH NPOAYKT W3 BTOPOH peakiUM OYHUINAIH METOAOM
npen.-HPLC ¢ nonyuenuem coequnenus 15f (80 mr, 23,8%). LC/MS: 4420 [M+H]".

Cmaous 4

K cmecu coequnenus 15f (70 mr; 0,15 mmone) B THF (5 M) noGasnsiu pactsop NaOH
(15 wmr, 0,3 mmonp) B H2O (0,2 mun). PeakunoHHYIO CMeCh MepeMelInBad MPH KOMHATHOH
TEMIepaType BCIO HOub, pa3baisiiu Bonoit (30 mur), sxctparuposaiu EtOAc (20 mi x 2). BonHbrii
cnoit moxkucisum 10 3HadeHus: pH=3 npu nomomu 2 1 HCI u skctparuposamn EtOAc (40 mi x
2). OObenuHEeHHbIE OpraHUYecKHe CJon Ccyumiud Haa Oe3BogHbiM NaxSOs U (UIBTPOBAIH.
DunbTpaT KOHIEHTPUPOBAJIH B BaKyyMe ¢ osydeHneM coenunenust 104 (32,9 mr, 50,0%) B Bune
’enToro Teepaoro semectsa. 'H SIMP (400 MI'u, DMSO-ds): & 12.86 (s, 1 H), 8.19 (d, ] = 8.4
I'u, 1 H), 8.17-8.12 (m, 1 H), 7.87-7.64 (m, 2 H), 7.59(d, J=8.4Tu, 1 H), 735(t,J=7.6T1, 1
H), 5.35 (s, 2 H) ppm, LC/MS: 824,7 [2M-H]".

Cmaous 5

Cwmech coequnennst 104 (30,4 mr, 0,07 mmonb), coenunernust 15g (40 mr, 0,2 MMOJIB),
PdCl12(PPhs)z (5,0 mr, 0,007 mmonb), Cul (1 mr), PPhs (1 mr), EtsN (22 wr, 0,2 mmons) B THF (5
mut) nepemeriBau mpu 70°C B armochepe N». CMech oxXJiaxaaau 10 KOMHATHOH TeMITepaTyphl,
nobasnsim oy (10 mim), mopkucsim 1o 3HaveHust pH=2 npu nomomn 2 1 HCI, skctparuposanu
EtOAc (20 mn x 2). OObequHEHHbIE OPTraHMYECKUE CIIOW TPOMBIBAIN COJIEBBIM PAaCTBOPOM,
cymmian Han O0e3BonHbIM Na;SOs u ¢unsTpoBann. PuIbTpaT KOHLEHTPHPOBAIH B BaKyyMe.
Ocrarok ounmann merogoM xpomatorpadun Ha cunukarene (DCM/MeOH o6bvem/06bem=10/1)

¢ nonyuenueM coenunenus 15h (20,0 mr, 57,8). LC/MS: 468,3 [M+H]".



181

Cmaous 6

K pactBopy coeaunenus 15h (20,0 mr; 0,042 mmons) B THF (2 mu) noGasisuiu TBAF (1
H, 0,05 M, 0,05 mmone) no karisim pu 0°C. Cmeck nepemermnbany npu 0°C B Teyerne 30 MUH.
Hobasnsim Boay (10 mu), moaxucisim 1o 3Havenns pH=2 npu nomomu 2 H HCI, skcrparuposanu
EtOAc (20 mn x 2). OObequHEHHbIE OPraHMYECKUE CJIOW MPOMBIBAJIN COJIEBBIM PAaCTBOPOM,
cymmian Han O0e3BonHbIM NaxSOs u ¢unbrTpoBann. PuibTpaT KOHLEHTPHPOBAIH B BaKyyMe.
Ocratok pacrupanyd B MOPOLIOK C AUETOHUTPHIOM (2 M) U (UIBTPOBAIM C MOJYYEHHEM
coemunenus 197 (7,1 mr, 54,3%) B Bume xentoro Teepnoro semectsa. 'H SIMP (400 MIw,
DMSO-ds): 6 833 (d,J =8.8Tw, 1 H), 8.29-824 (m, 1 H), 7.87-7.81 (m, 1 H), 7.59-7.52 (m, 2
H), 741 (t,J=7.6T1, 1 H), 553 (s, 2 H), 5.18 (s, 1 H) ppm , LC/MS: 312,1 [M+H]+.

IIpumep 34: Cunres coenunenusi 205
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Cmaousa 1

Cwmecsk coequnenust 16a (1 r, 3,8 mmons, 1,0 3xB.), coenunenust 16b (2,2 r, 7,6 mmounb, 2,0
3kB.), Cs2CO3 (3,7 1, 11,4 mmoub, 3,0 5kB.) B aneronutpuie (10,0 mi) nepemermsanu npu 40°C
B TEUCHHE TPEX CYTOK B aTMOcC(epe aproHa, 3aTeM OXJIAXKIAIH 10 KOMHATHOW TeMIIEpaTypBhl,
pazbasiisiiu Bonoi, skctparuposain EtOAc. Opranudeckuii C10H KOHIIEHTPUPOBAIHM U OUUIIATTN
metogoMm xpomatorpadpuu Ha cunukarene (PE/EtOAc, o6wem/00bem=10:1) ¢ mnonydeHuem
coenunenns 16¢ (0,3 r, 18,9%) LC/MS: 338,1 [M+H]".

Cmaous 2

Cwmecp coenunenns 16¢ (0,3 r) m HCl B MeOH (6 M, 10,0 mu) nmepememnBaiu npu
KOMHATHOH TeMIieparype B TedeHue 1 4. PeaklIMOHHYIO CMeCh KOHLEHTPUPOBAIU B BAKyyMe C
nonyuenuem coenunenns 16d (0,2 T, 83%). LC/MS: 336,1 [M+H]".

Cmaous 3
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K cmecu coenunenus 16d (30 mr, 0,09 mmonsb, 1,0 5kB.) u NalO4 (96 wmr, 0,45 mmouns, 5,0
9KB.) B cMecH pactBopurens aneronutpria/ THF/Bonst (2 mu/2 mi/3 min) nobasisuiu RuCls (3 wmr,
0,01 mmomb, 0,15 3kB.). CMmech mnepeMeIIMBaIM NPU KOMHATHOH TeMIepaTrype BCIO HOUb,
pazbaBisiu  Bonmoi, oskctparmpoBanmn EtOAc. Opranudeckuii CcJIOH KOHLEHTPUPOBAIU C
nojy4yeHnemM HeounineHHoro coenuneHust 16f (30 mr, 60% coenunenus 16d, 40% coennneHus
16f). LC/MS: 334,1 [M+H]".

Cmaous 4

Cmecp coenunenuss 16d u coemmuenus 16f (30 wmr, 60% coenunenust 16d, 40%
coequnenus 16f, 0,09 mmons, 1,0 3xB.) B H2O (5,0 mun) noGasmsmu KMnO4 (2 M, 0,5 mi, 0,18
mMmonb, 2,0 3kB.). CMech mepemelinBaiyd IpPU KOMHATHOH TeMmeparype B TedeHHe 2 4.
Peaknmonnyo cmech nogkucisuin 10 3Hauenus pH=2 npu nomornu ko, HCI, skctparuposanu
EtOAc. Opranuyeckuii cjioii KOHIEHTPUPOBAJIH ¢ onydenreM 205 (2,4 mr, 19,2%). "H IMP (400
MI'y, DMSO-ds): 6 12.07 (s, 1 H), 8.17-8.20 (m, 1 H), 793 (d,J=84Tu, 1 H), 784 (t, J =72
I'u, 1 H), 7.65(d,J=88Tw,2H),739(,J=7.6Tu, 1 H),4.66(t,J=72Tu,2H), 1.89(,J=7.0
I'm, 2 H), 1.55(t, ] =7.2T1, 2 H)

LC/MS: 350,1 [M+H]".

Ipumep 35: Cunres coennHenus: 209
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Cmaous 1
K cmecu coennnrenns 17a (1,25 1, 5,0 mmounb) u coequnenust 17b (1,15 r, 6,0 mMonb) B
EtOH/H>0 (30,0 Mn/10,0 M) noGasnsimn K2COs (2,0 1, 15,0 mmons) u Pd(PPhs)s (280 wmr, 0,25

mmonb). Cmech nepemernnBaiu npu 80°C Bcro Houb B atmocdepe N2, pazdassuin Bogoi (100
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mit), skcrparuposasiu EtOAc (50 mn x 2). OO0benuHEeHHbIE OPTaHUYECKUE CJIOU MPOMBIBAJIH
coneBbiM pactBopoM (100 mut), cymmnu Hax Oe3pogHbiM NaSOs u punmbTpoBanmn. @uiabsTpar
KOHIIEHTPUPOBAIH B BakyyMme. OCTaTOK OUHMINAJIM METOAOM XpoMarorpaduu Ha CHIIMKarene
(PE/EtOAc 06pem/00bemM=100/1) ¢ monyuennem coequnaenus 17¢ (1,26 r, 91,3%) B Bune Oenoro
TBEPJOTO BEIIECTBA.

Cmaous 2

Cwmeck coequnenus 17¢ (130 mr, 0,5 mmonb), PPhs (400 mr, 1,5 MMoub) B nuxyiopOeH30s1e
(3 M) HarpeBamu 10 200°C B TeueHue 1 4 mox MHUKPOBOJHOBBIM OOJyueHHEM. PeakLnoHHYIO
CMeCh KOHIIEHTpUpOBaJIM B BakyyMe. (OCTaTOK OYHMINAIM METOAOM Xxpomarorpadguu Ha
cunmukarene (PE/EtOAc obwvem/00bemM=20/1) ¢ mnonyuenuem coeaunenuss 17d (150 wr,
HeouuninenHoe coenunenue). LCMS: 2342 [M-H]".

Cmaous 3

K cmecu coenunenus 17d (150 mr, Heounmennoro coenunenust) u CsyCOs (290 mr, 0,9
mmoib) B aueronutpuie (5,0 mu) noGasmsm coepunenue 17f (130 mr, 0,6 mmonp). Cmech
nepeMeLInBaIi IPU KOMHATHOMN TeMIIepaType BCIO HOUb. PeaklIMOHHYI0 CMeCh KOHLIEHTPUPOBAJIN
B Bakyyme. Ocratok ouumanu wMerogoM xpomarorpadpum Ha cunukarene (PE/EtOAc
00bemM/00beM=30/1) ¢ nonyuenuem coenuHenusi 17g (88 mr, 91,3%).

Cmaous 4

K pactBopy coenunenust 17g (88 mr; 0,27 mmons) B THF (5,0 M) noGasisiiu pacTBop
LiOH.H,0 (25 wmr, 0,59 mmonb) B H2O (0,3 mu1). PeakiMOHHYIO CMeCh MepeMeLInBaIN MPU
KOMHATHOW TeMIlepaType BCIO HOYb, pasdasisuin Bogow (10 mu), skctparuposanu EtOAc (15,0
w1 x 2). BonHblii cioit mopkucisiim 1o 3Hauenust pH=3 npu nomomu 2 H HCI u skcrparuposanmu
EtOAc (25,0 mn x 2). OObearHEHHBIE OpraHUYECKUe CIIOU CyIMiIn Haa Oe3BogHbiM NaxSOs u
buapTpoBaK. OUITBTPAT KOHIIEHTPUPOBAIH B BAKyyMe C MoyiydeHueM coequHenus 209 (60,6 mr,
76,6%) B BUne Genoro Teepaoro Bemectsa. 'H SIMP (400 MI'n, DMSO-ds): & 13.16 (br, 1 H),
824-8.17(m,2H),7.72(d,J=84Tu, 1 H), 752 (t,J=7.6Tu, 1 H),7.72(d, ] =84Twy, 1 H),
730(t,J=7.6Twu, 1 H),5.52 (s, 2 H) ppm, LC/MS: 292,1 [M-H]+.

IIpumep 36: Cunres coenuneHus 212
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Cmaous 1

Cwmeck coenunenus 18a (5,0 r, 28,48 mmoub, 1,0 3xB.) 1 NaSMe (2,6 , 37,03 mmonb, 1,3
5kB.) B DMF (50,0 mu1) nmepememnnBaiyu npu KOMHATHOH TeMIepaType BCIO HOYb B aTmocdepe
aproHa, KOHLeHTpupoBaiu. OCTaTOK OYHINAIU MeTOOM Xpomarorpaduu Ha cunukarene (PE/EA,
06bemM/00beM=50:1) ¢ nonyuenuem coenunenus 18b (3.4 r, 59%). LC/MS: 204,0 [M+H]".

Cmaous 2

Cwmech coenunenus 18b (3,4 r, 16,75 mmons, 1,0 3xB.), Fe (4,7 r, 83,75 mmounb, 5,0 3kB.)
u NH4ClI (4,5 1, 83,75 mmons, 5,0 5xB.) B EtOH/H20 (25 Mu1/S mit) HarpeBaid 10 TeMIEpaTypbl
oOpazoBanusi (uiermbl B TeyeHue | u. PeaknmonHyro cmech skcTparupoBanin  EtOAc.
OpraHu4eckuii COW KOHLEHTPUPOBAIM U OYUIIAIM METOAOM XpoMarorpaduu Ha CUJIHKarene
(PE/EA, ob6bvem/06beM=30:1) ¢ monydennem coenunenus 18c¢ (2,8 r, 96%). LC/MS: 174,0
[M+H]".

Cmaous 3

Cwmech coenunenus 18d (1,2 r, 4,8 mmonb, 1,0 5xB.), coequnenust 18¢ (1,0 T, 4,8 MMoIIb,
1,2 5kB.), anerara kamus (940 mr, 9,6 mmosb, 2,0 3kB.), mopomkooOpasHoi mMeau (92 mr, 1,44
mmoJib, 0,3 5kB.) u anerara menu (262 wr, 1,44 mmons, 0,3 5kB.) B 2-nentanone (30,0 mn)
nepememmBaiu npu 140°C Bcro HOUb B aTMoc(epe aproHa, 3aTeM OXJIAXKIadu A0 KOMHATHOM
temneparypsl. Jlobasmsiin 2 H NaOH (100,0 mu). Cmech ¢punsrpoBanu uepes uenut. Ouibrpar
nogkucs 1o 3HadeHuss pH=2 mnpu nomomu koHu. HCI, skcrparuposanmu EtOAC.
Oprannvecknii cioii koHeHTpupoBain. OcraTtok pacrupanu B nopouok ¢ PE u ¢punsrposanu ¢
nonyueHuem coenunenus 18e (880 mr, 63%). LC/MS: 2940 [M+H]".

Cmaous 4
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Cwmecp coenmnenust 18e (400 wmr, 1,37 mmonp, 1 skB.), TFAA (1 M) u sdupara
tpexdTopucroro 6opa (1 M, 0,5 mn) nepemermmsanu npu 0°C. PeakimoHHYIO CMeCh HarpeBaiu
710 KOMHATHOW TEMIIepaTypbl M MEPEMELINBAIN B TeUeHHE 2 4 B aTMOC(epe aproHa, BbUIMBAIU B
CMECh JIbZIa U BOABL TBeprmoe BemecTBo cobupanu QuiubTpanyied U CyUImid 10 00pa30BaHUs
HeouuneHHoro coenunenus 18f (350 mr, 93%). LC/MS: 276,0 [M+H]".

Cmaous 5

K cmecu coenunenus 18f (350 mr, 1,27 mmons, 1,0 3xB.) u Cs2CO3 (1,25 1, 3,81 mmonb,
3,0 sxB.) B MeCN (20 min) nobasmsumu stunitoganerar (680 mr, 3,17 mmons, 5,0 5kB.) npu
KOMHaTHOH TeMnepatype. CMech 3aTeM NepeMelInBaIi P KOMHATHON TEMITEpaType BCIO HOUb,
pazbasisiu Bogoi, skctparuposaiu EtOAc. Opranndeckuii 1ol KOHLIEHTPHPOBAIA M OCTATOK
OUMINAJIN Ha KOJIOHKE ¢ oOpamneHHON (a3o0il ¢ nmonmyuennem coenuHenus: 18g (130 mr, 28%).
LC/MS: 362,0 [M+H]".

Cmaous 6

K cmecu coenunenus 18g (120 mr; 0,33 mmonb, 1,0 5xB.) B THF (5 M) noGassiiu mo
karusiM pactsop LiIOH.H>O (56 wmr, 1,33 mmons, 4,0 5xB.) B H20 (2 min). PeakunonHyro cMech
nepeMeIInBaIN [IPU KOMHATHOH TEMITepaType BCIO HOYb M Pa30aBIsUI BOJOH, SKCTPArupOBaIn
EtOAc. Boanbii cioii noakucisuiu 1o 3HaueHnst pH=3 npu nomomu 2 1 HCI u skcTparuposanu
EA. OObenuHeHHble OopraHuveckue cjaou cyurid Han OesBogHbiM NaxSOs u unbTpoBau.
DunbTPaT KOHIEHTPUPOBAIH B BAKYYME C NOjTydeHneM coenunenus 212 (85,2 mr, 77%). 'H AMP
(400 MTI'u, DMSO-ds): 6 12.96 (brs, 1 H), 8.25-8.19 (m, 2 H), 7.84-7.77 (m, 2 H), 7.57 (d, ] = 8.4
I'm, 1 H), 737 (t, J=8.0T'w, 1 H), 5.41 (s, 2 H), 2.33 (s, 3 H). LC/MS: 334,1 [M+H]".

[pumep 37: Cunres coenunerus 215
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Cmaous 1

Cwmech coequnenus 19a (1,0 r, 4,0 mmonsb, 1,0 3kB.), Pd2(dba)s (230 wmr, 0,4 mmons, 0,1
3KkB.), Xantphos (232 mr, 0,4 mmors, 0,1 5kB.), MeSNa (420 mr, 6,0 mmons, 1,5 5xB.) u TEA (1,0
mi) B tonyosie (10,0 mi) mepememmBamn npu 80°C BCIO HOYBb B arMocdepe aproHa, 3atem
koHIeHTpupoBamu. Octarok ounmmanu meronoM xpomarorpadum Ha cunukarene (PE/EtOAc,
00beM/00bemM=20:1) ¢ monyuernem coeauneHust 19b (912 mr, mpubdn. 100%). LC/MS: 174,1
[M+H]".

Cmaous 2

Cwmeco coequnenus 19b (912 wmr, 5,3 mmons, 1,0 3x8.) u 2 H HCI (20,0 M) nepemeniBanu
IpU KOMHATHOM TeMIiepaType B TeueHue 5 MuH, 3aTeM oxyaxzaanu 1o 0°C u nobasmnsmu NaNO»
(439 wmr, 6,4 mmonb, 1,2 5kB.). [Tonyuennyro cmech nepemewmnsanu rnpu 0°C B redenue 10 mMuH,
nobasmsimm KI (2,6 1, 15,9 mmons, 3,0 3kB.), mepemMeLIMBaIu NP KOMHATHOW TeMIlepaType B
tedyenne | 9. PeakmmonHyio cmech oskcrparupoBanu  EtOAc.  Opranudeckuit — cioi
KOHLIEHTPUPOBAJIM U OCTaTOK OYHMINAIM MeToaoM Xpomarorpadpuu Ha cuiukareie (PE) ¢
nojyueHuem coenuHenus 19¢ (1,2 r, 80%).

Cmaous 3

Cwmeck coequnenust 19d (600 mr, 3,1 mmoub, 1,0 3xB.), coenunenus 19¢ (1,3 r, 4,0 MMOJIb,
1,3 skB.), auerara kanus (608 mr, 6,2 MMoib, 2,0 5kB.), mopomkoodpasHoi meau (60 mr, 0,93
mmoJib, 0,3 5kB.) u auerara menu (169 mr, 0,93 mmonb, 0,3 3kB.) B 2-neHtanoje (60,0 m)
nepememmBaiu npu 140°C Bcro HOUb B aTMoc(epe aproHa, 3aTeM OXJIAXKIAJH A0 KOMHATHOM
temneparypbl. Jlobasmsiu 2 H NaOH (200,0 mu). Cmech ¢punbsTpoBanu uepes nenut. Ouibrpar
noakucsu A0 3HaueHuss pH=2 mnpu nomomm konu. HCI, skcrparupoBamu EtOAc.
Opranuveckuii ciioi koHueHTpupoBain. Ocratok pacrupanu B nopouok ¢ PE u ¢punsrposanu ¢
nonyueHuem coequnenus 19e (755 mr, 68,6%). LC/MS: 350,1 [M+H]".

Cmaous 4

Cwmeco coenunenns 19e (400 mr) u PPA (10,0 mi) HarpeBanu npu 140°C B Teuenue 1 4 B
armMoc(epe aproHa, 3aTeM OXJIAXKJAJIM U BBUIMBAINA B CMECh JIbJla U BOABI, TBEpIOE BELIECTBO
cobupanu unprpanuedl u cymwim 10 HeountneHHoro coeaunenus 19f (377 mr, mpu6bn. 100%).
LC/MS: 332,1 [M+H]".

Cmaous 5

K cmecu coequnenus 19f (377 wmr, 1,1 mmonsb, 1,0 3xB.) u Cs2COs (1,1 1, 3,4 mmons, 3,0
3kB.) B MeCN (20 mur) nobassumu stumiionanerar (1,2 r, 5,7 mmosb, 5.0 3KB.) pu KOMHATHOU
temneparype. Cmech Harpesanu a0 40°C u mepeMelivBaiy BCIO HOYb. PeaklMOHHYIO cMecCh

OXJIKIAAN A0 KOMHATHOW TeMmeparypel, pasbaBmsui Bomoil, 3xcrparmpoBanmu EtOAc.
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Opranudeckuii 10l KOHLEHTPUPOBAJIN M OCTATOK OUMIIAIN HA KOJIOHKE ¢ oOparueHHoH $a3oii ¢
nonyueHuem coenunenust 19g (210 mr, 44,2%). LC/MS: 418,1 [M+H]".

Cmaous 6

K cmecu coenunenus 19g (50 mr; 0,12 mmons, 1,0 sxB.) 8 THF (10 M) no kamsim
nobasnsim pactsop LIOH.H2O (51 wr, 1,2 mmons, 10,0 5x8.) B H2O (2 mi1). PeaknmonHyro cmech
nepeMerInBaIi MPU KOMHATHOW TeMITEpaType BCIO HOUYb U pa3z0aBIsiiM BOJOH, SKCTParupoBaliud
EtOAc. Bonnblii cnoii nogkucsnu 1o 3Haderns pH=3 npu nomommu 2 H HCI u sxcTparuposanu
EtOAc. O0penuHeHHbIE OpraHMYeCKHe CJIOM NMPOMBIBAIN COJIEBBIM PACTBOPOM, CYLIMJIM Haj
6e3BogubM NaxSO4 u punbsrpoBann. OuUIbTpaT KOHLEHTPHPOBAIH B BaKyyMe C INOJYYEHHEM
coenunenus 215 (34,6 wmr, 62,5%). 'H AMP (400 MI'u, DMSO-ds): 6 12.98 (s, 1 H), 8.22 (d, J
=7.6Ty, 1H),812(d,J=7.6Tu, 1H),767(s,1 H),7.54(d,J=76T1u,1H),744(d,J =761,
1 H), 539 (s, 2 H), 2.34 (s, 3 H), 1.36 (s, 9 H). LC/MS: 390.2 [M+H]".

IIpumep 38: Cunres coennHenus 229
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Cmaousa 1

K pactBopy coenmnenus 20a (5,0 r, 19,8 mmons) B CCls (50 M) noGasmsmn BPO (48,0
mr, 0,2 mmonb) u NBS (3,52 1, 19,8 mmonb) npu kOMHaTHOU TemmepaType. [lonydeHHyo cMech
nepememmBasid  npu 90°C  BCIO  HOYb, OXJIWKOATM [0 KOMHATHOM TEMIIEPaTypBHI,
KOHIEeHTpUpoBaiH. OCTaTOK OYUINAIHA METOOM XpoMaTorpaduu Ha KosoHke ¢ cuimkareseM (PE)
¢ nonyuennem coenraeHus 20b (3,0 r, 46%) B Buze 0eoro TBEPAOro BELIECTBA.

Cmaousa 2
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K pacrBopy coemunenus 20b (3,0 r, 9,1 mmons) B MeOH (25 min) nobasnsimm CH;ONa
(491,4 wmr, 9,1 MMonb) Ipu KOMHATHOH Temmepartype. [lonyueHHy0 cMech nepeMeInnBaiy npu
80°C BCIO HOYb, OXJIAXKJAJIN O KOMHATHOHN TeMrepaTyphl, BbimapuBaid. OCTaTOK pacTBOPSUIH B
EtOAc, mpombiBanm BomoW M cojieBbIM pacTBopoM, cyurmuid Hax NaxSO4, ¢unsrpoBamm u
KOHLIEPTUPOBAJIM B BAaKyyM€ C MOJYYEHHEM HEOUHIIEHHOIO MPONYKTa, KOTOPBIH OYHIIAIN
meroznoM xpomarorpadun Ha xononke cunukarene (PE) ¢ monyuenuem coenunenns 20c¢ (1,1 ,
43%) B BUJE JKENTOrO Maca.

Cmaousa 3

Cwmeco coequnaennst 20¢ (0,9 T, 3,2 mmoub), coenunenus 20d (364 mr, 2,7 MMoITb), alierara
kanus (521 mr, 5,3 mmorb), anerata meau (160 mr, 0,8 Mmomb) u mopowmkooOpasHoi mean (51
mr, 0,8 MmoJb) B 2-ieHTaHode (30 mim) nepemernBanu npu 140°C Bcro HOUB B aTMOChepe a3ora,
3aTeM oxJjaxkaainu a0 K. T. Jlobasmsimu Boay (30 min). Cmeck punbTpoBanu uepes enut. Puibrpar
noakucysuin 1o 3HaveHuss pH=2 npu nomormu 1 H HCI, skcrparuposanmu EtOAc (50 mia x 2).
OObenHeHHbIE OPraHUYECKHe CIOHM MPOMBIBAJN COJNEBBIM pacTBopoM (50,0 mur), Cymmian Haj
6e3BonHbIM Na2SO4, GUIIBbTPOBAIN U KOHLEHTPUPOBAIH B BAKYYME C ITOJy4E€HHEM HEOUHUIIEHHOTO
coenuHeHusi. HeouuineHHoe coeqUHEHHE OYMINAIM METOJOM pAacCTHpPaHUs B IOPOIIOK C
ALIETOHUTPHIIOM U (uibTpoBasu ¢ nojydeHueM coenuaeHust 20e (560 mr, 60%) B Bune Oemnoro
tBepaoro Bemecrea. LC/MS: 290,2 [M-H].

Cmaous 4

K pactBopy coennnaenus 20e (210 mr, 0,8 mmoinb) 8 DCM (15 mi) nobasnsimn BF3. Et20 (1
M, 0,5 mun) u TFAA (1,0 mi) mpu 0°C. [Tony4eHHYIO CMeCh MEPEMEIINBAIN MPH KOMHATHOU
TeMreparype B TedeHue 2 4 B atmochepa Na. Jlobassimu Boay (10 mur). Cmech noBoaunu 1o pH=
7-8 npu nomomu Hac. NaHCO; (BoxH.), skctparupoBanii DCM (20 mut). Opranudeckuii cioi
NPOMBIBAJI COJIEBBIM  PacTBOPOM, cymmian Hax OesBogHbiM  NaxSQ4, dumerpoBamn u
KOHLIEHTPUPOBAIH B BakyyMme ¢ monydeHneMm coenuHenust 20f (190 mr, 96%) B Bume *KenToro
TBepaoro semectsa. LC/MS: 2742 [M+H]".

Cmaous 5

Cwmecph coenmnenus 20f (100 mr, 0,37 mmons), coenunenus 20g (157 mr, 0,73 mmounb) u
Cs2C0O3 (359 wr, 1,10 mmoup) B8 CH3CN (10 mur) nepemennBaiy Npyu KOMHATHON TEMITEpaType B
TedeHue 24 4, a 3aTeM KOHIeHTpHupoBaiu. OCTaToK OYHMIIAIM METOAOM Xpomarorpaduu Ha
kononke ¢ cunukarenem (PE/EA=10:1) ¢ nonyduenuem coenunaenusi 20h (25 mr, 17%) B Buze
KenToro Teepaoro semectsa. LC/MS: 360,2 [M+H]".

Cmaous 6

K pactBopy coenmnenust 20h (25 mr, 0,07 mmons) B THF (5 min) nobasnsin LiOH.H>O

(15 wmr, 0,35 MMonb) pu KOMHaTHOH Temmepatype. [lonydeHHy0 cMech mepeMeInnBaii npu
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KOMHATHOH TeMmrieparype B Teduenne 3 4, mogkucisuia 2 H HCI (20 mu), sxctparuposaiu EtOAc
(10 ma x 3). OpraHn4eckue CIOU MPOMBIBAJH COJEBBIM PACTBOPOM, CYIIMJIA HaJ OE3BOJHBIM
NazSO4, xoHueHTpupoBanu. OCTaTOK OYHMINAIM METOIOM XpoMaTorpaduu Ha KOJIOHKE C
cunukareneMm (DCM/MeOH=10:1) ¢ nony4enuem coenunenus 229 (10 mr, 43%) B Buze sxeaTOr0
tBepaoro semectsa. 'H SAMP (400 MI'y, de-DMSO): § 8.26 (d, /=84 Ty, 1 H), 820 (d, /=8
I'm, 1 H),7.74 (t,J=72Tu, 1 H), 760 (d,/J=88Iu, 1 H),740(d,/=88TI1, 1 H), 730 (t,/=
7.2Tu, 1 H), 4.85 (s, 2 H), 4.74 (s, 2 H), 3.46 (s, 3 H) ppm. LC/MS: 332,2 [M+H]".

IIpumep 39: Cunres coenunenus: 204
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Cmaousa 1

Cwmech coenunenns 21a (2,0 r, 12,7 mmonb) u 4 H H2SO4 (20 mut) mepememuBaiu npu
KOMHATHOU TeMIepaType B TeueHHe 5 MuH, 3aTeM oxjaxknaanu a0 0°C u nobaBisiim pacTBOp
NaNO; (0,96 r, 14,0 mmonb) B Bome (5 mu). Ilonydennyro cmech nepemernuBain npu 5°C B
teyenue 20 muH, 3atem nobdasnsum k pacteopy KI (10 r, 63,5 mmons) B Boze (40 mur) pu 0°C.
INonyueHHyr0 cMech nepeMernnBain B TeueHue 30 MuH, a 3ateM skctparuposanu EtOAc (50,0 mn
x 2). OObenuHeHHbIe OpraHudeckre ciion mpomMbiBaiid Na;SOs3 (50 mit X 2) v COIeBBIM PaCTBOPOM,
cymmin Hax 6e3BogHbIM NaxSOs u punsTpoBany. OUIBTPAT KOHIEHTPUPOBAIH B BaKyyMe C
NOJIy4eHHEM HeouHuIineHHoro coennnenus 21b (3,5 r, 100%).

Cmaousa 2

Cwmech coequnenus 21b (1,1 r, 3,9 mmons), coenunenus: 21¢ (0,5 r, 2,6 mmonb), KOAc
(510 wmr, 5,2 mmonb), Cu(OAc): (140 mr, 0,78 mmons) u Cu (50 mr, 0,78 MMoub) B 2-IeHTaHONIE

(10,0 mn) nmepememuBanu npu 140°C B 3aKynopeHHON MpoOHpKe BCO HOYb B atMochepe N,
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3aTeM OXJIAaXKNaJiu 10 KOMHATHOH Temmepatypsl. Jlobassumu Boay (50,0 mur). CMech MOIKUCTSITH
no 3HaueHus1 pH=2 npu nomomu 2 1 HCI, s3xctparuposamu EtOAc (50,0 min x 2). O6bequHEHHbIE
OpPTaHUYECKHE CJIOM TPOMBIBAJIM COJEBBIM pPACTBOPOM, Cyummiau Hanx Oe3BogHbiM NaxSOs4 u
¢unbTpoBan. DUIbTpAaT KOHUEHTpUpOBAIM B Bakyyme. OCTaTOK OYMINATH METOAOM
xpomarorpadun Ha cumkarene (PE/EtOAc o6vem/00bemM=5/1) ¢ monydenuem coenuHeHus 21d
(810 mr, 93,5%). LC/MS: 334,2 [M+H]".

Cmaous 3

K pactBopy coennnenus 21d (810 mr; 2,43 mmods) B atieTonutpuie (30,0 mur) nodasnsiu
POClI5 (0,56 ma, 6,1 mmons) o karisim ipu 80°C. Cmecs nepememuanu npu 80°C B TeueHue 5
4, OXJIKAAJIN 10 KOMHaTHOH Temnepatypsl. Ocratok nodasmsi EtOAc (50,0 mit), mpoMbiBanu
Hac. NaCOs u coneBbiM pactBopoM. OpraHudeckuii ciaoi cyummm Haj 0e3BogabiM NaxSOs u
¢unbTpoBamu. DUIbTpAaT KOHLEHTPUpOBAIM B Bakyyme. OCTaTOK O4YMIIAIH METOAOM
xpomarorpaduu Ha cunukarene (PE/EtOAc o6bem/00bem=10/1) ¢ monyueHnem coenrHeHus 21e
(350 wr, 46,8%). LC/MS: 316,2 [M+H]".

Cmaous 4

K cmecu coemunenus 21e (350 mr, 1,11 mmomas) u Cs:COs (1,08 r, 3,33 mmonb) B
aueronutpuiie (30 mu) nobassiu coenurenue 21g (480 mr, 2,22 mmonp). CMech nepemMenInBaiu
NP KOMHATHOW TeMIlepaType BCIO HOub. B peakumonnyroo cmech nodasisuin 2 H HCI (20 mi),
skcrparupoBain EtOAc (50,0 ma x 2). OObenvHEHHbIE OPraHWYECKUE CJIOM CYLIWIA Hal
6e3BoaHbIM NazSO4 1 pustbTpoBanu. @PuabTpaT KOHUEHTPUPOBAIH B BakyyMme. OCTaTOK OUMIIAN
meronom npern.-HPLC ¢ nonyuenuem coenunenus 21h (300 mr, 67,2%). LC/MS: 402,4 [M+H]".

Cmaous 5

K cmecu coemmuenusi 21h (300 wmr; 0,76 mmons) B THF (15 mu) nobasisuin pactBop
LiOH.H,O (70 wmr, 1,5 mmonps) B H2O (0,8 mur). PeaknmoHHYIO CMeCh MepeMelInBaiu IMpU
KOMHATHOM TeMIepaType BCIO HOYb, pa3dasisum Boaol (30 mi), sxctparupoBaiu EtOAc (20 mi
x 2). Boxgubiii crnoi nmonkucisu 1o 3HaveHus pH=3 npu nomomu 2 H HCI u sxcTparuposamu
EtOAc (40 mn x 2). OObequHEHHBbIE OpraHUYecKue CJION cymmyn Haja Oe3somgabiM NaxSO4 u
buapTpoBan. UIBTPAT KOHLIEHTPUPOBAIIU B BAKyyMe ¢ moyydeHueM coenunenus: 204 (280 wr,
97,9%) B BUAE *kenToro Teepaoro semectsa. 'H IMP (400 MI'u, DMSO-ds): §13.41 (s, 1 H),
8.17(d,J=828Tmw, 1 H),805(d,J=88TImu,1H),7.49-742 (m, 3 H), 5.16 (s, 2 H), 3.76 (s, 3 H),
1.36 (s, 9 H) ppm, LC/MS: 374,3 [M+H]".

IIpumep 40: Cunres coenunenus 237



191

i M. G
J
‘“‘p@’f/ 22b
Cu, Cu{lAs)y , KOAL, 2-newtanon
120:%C, 1684
23a
[~ \H’Q g
i

Cmaous 1

Cwmeck coequnenusi 22a (100 mr, 0,407 mmounb, 1,0 53kB.), coegunenus 22b (100 mr, 0,488
MmoJib, 1,2 5kB.), auerata kanus (100 mr, 1,018 mmons, 2,5 3kB.), auerara meau (37 mr, 0,204
mMonb, 0,5 3kB.) u nopotukoodpasHoi meau (13 mr, 0,204 mmods, 0,5 5kB.) B 2-nenraHose (8,0
mi) nepemernusaay npu 120°C Bcro HOYb B aTMocdepe a30Ta. PeakIIMOHHYI0 CMECh OXJIaKAAIH
0 KOMHATHOH TeMmeparypbl M (UIBTPOBANIM uepe3 LeauT. PuibTpaT KOHLEHTPHPOBAIU B
BAKyyMe C IOJyuYeHHeM HEOUHINEeHHOTO MPOAYKTa, KOTOPBIH pactupaiu B nopouok ¢ PE (2 mi)
u QunbTpoBaNKM ¢ mojydeHuem coenuHeHus 22¢ (112 wmr, 85%) B Bume Oesnoro TBepAoOro
semecTsa. LC/MS: 324,1 [M+H]".

Cmaous 2

K cmecu coequnenmust 22¢ (102 mr, 0.315 mmonb, 1,0 3kB.) u Cs2COs3 (257 mr, 0,785 Mmoib,
2,5 5kB.) B aneronurpuie (10 mn) nobasnsm stumiionanerar (168 mr, 0,785 mmons, 2,5 3kB.).
PeakuinoHHy10 CMeCh MepeMeInnBajIi P KOMHATHOH TeMIiepaType BCro Houb. Jlo0assin Boay
(10 mu). TTonyuennyto cmech skctparuaposanu EtOAc (10 mi x 2). O0bpenuHeHHbIE OpraHuYeCKHe
CIIOM TMPOMBIBAIHM COJieBbIM pactBopoM (10 mu x 2), cymmiu Han Oe3BogHbiM NaxSO4 u
¢unbTpoBan. DUIbTpaT KOHUEHTPpUpOBAIM B BakyymMe. OCTaTOK OYMINATU METOAOM
KOJIOHOUHOH xpomarorpadpuu Hu cwukarene (PE: EA=4:1) ¢ momy4yeHHeM HEOUYHIEHHOTO
NPOIYKTA, KOTOPBIH AOMOIHUTEIBHO ounInain MmerogoM nper.-HPLC ¢ nonyueHuem coenrHeHus
22d (32 wmr, 25%) B Buze Genoro Teepaoro semecta. LC/MS: 410,2 [M+H]"

Cmaous 3

Cwmecsk coequnenus 22d (32 wr;, 0,078 mmonsb, 1,0 3kB.), LiIOH-H>O (10 wmr, 0,234 MMob,
3,0 3kB.) B8 THF (1 mum) m H20 (0,5 mun) nepemernBany mpu KOMHATHOM TEMIIepaType BCIO HOYb.
Peakmmonnyro cmech pazbasisiu Bonok (1 mu). [Tonydennyro cmech skctparuposanu EtOAc (3
M x 2). HopmanbHbIH BOOHBIN CIIOW MOAKUCISIHN 10 3HayeHus: pH=3 npu nomomu 2 H HCI u

skcrparuposasii EtOAc (3 mi x 2). O0bennHEeHHbIE OPraHUYEeCKUE CIIOU CYIIITH HaJl O€3BOTHBIM
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NazSO4 u punbTpoBanu. PUIbTPaT KOHLUEHTPHUPOBAIN B BAKYYyME C TIOJYY€HUEM COeMHEHNUs 237
(10 mr, 34%) B BUze Genoro Teepaoro Bemectsa. 'H SIMP (400 MI'y, DMSO-ds): & 12.86 (br, 1
H), 8.98(s, 1 H), 8.83(s, 1 H), 8.75(s, 1 H), 8.36 (d, J=8.0 'y, 1 H), 8.22 (d, J=8.8 'y, 1 H), 7.67
(t,J=88Tm, 1 H),7.53(d,J=84Tu, 1H),742(t,J=72T1, 1 H),6.78 (d,J=8.8 1, 1 H), 4.12 (s,
2 H). LC/MS: 3823 [M+H]".

IIpumep 41: Cunres coenunenus: 244
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Cmaousa 1

K cmecu stanona (15,8 r, 342 mmons, 3,0 3kB.), NaH (60%) (16 r, 399 mmons, 3,5 3kB.) B
THF (150 mi1) mennenno nobasiisiian pactBop coenuHenus 23a (20 r, 114 mmouns, 1,0 5kB.) B THF
(50 mu) mnsa coxpaHeHust Temneparypbl peakuuu Hmwke 10°C. Ilocne noGaBneHHst cMech
nepeMelnBaJId NP KOMHATHOH Temmeparype B Teuenue 2 4. JloGammsmm Bonmy (300 mun) m
NOJIY4EeHHYI0 cMech dKcTparuposain EtOAc (150,0 miu x 2). OObeqHEHHbIE OpraHUYECKUe CIION
npoMbIBaId coieBbIM pacTtBopoM (150,0 mur x 2), cymmiuu Hax Oe3BogHbiM NaxSOs u
¢unbTpoBan. QPuUIBTpAT KOHLEHTPUPOBAIH B BaKyyMe C TMOJYYEHHEM HEOYHIIEHHOTO
coenuHenus 23b B Buze xenroro macina (30 r, mpubi. 100%).

Cmaousa 2

Cwmeck coequnenus 23b (30 r, 114 mmouns, 1,0 3xB.), NH4Cl (6,1 r, 114 mmons, 1,0 5kB.) B
starone (210 M) u Boxe (90 Mir) HarpeBasiu 10 TeMIEepaTypbl 0Opa3oBaHus (PIErMbl U YACTSIMU
nobasysuiu Fe (19 1, 342 mmouns, 3,0 5kB.). [Tocie nobaBieHus cMeCch epeMeTnBaI ¢ 0OpaTHBIM
XOJIOAMJIPHIKOM B TE€YEHHE 2 4, a 3aTeM OXJIAXKJAId J0 KOMHATHOW Temmeparypbl. Cmech

¢unbTpoBammn yepe3 uenut. K ¢unbrpary nobasmsimm Bomy (400 mur). IlonmydeHHYHO cmech
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skcrparuposaii EtOAc (200 mi x 2). OObenrHeHHbIE OpTaHUYECKHE CJIOU TIPOMBIBAITU COJIEBBIM
pactBopoM (200 mn x 2), cyunuin Han Oe3BomHbIM NapSOs m dunmbTpoBamu. Dumbtpar
KOHLIEHTPUPOBAJIM B BaKyyMe C MOJIy4Y€HHEM HEOUYHINEHHOTO COeNUHEHHs 23¢ B BUE JKEITOrO
macya (26 r, mpubn. 100%). LC/MS: 172,1 [M+H]".

Cmaous 3

Cwmecsk coequnaennst 23¢ (3,0 r, 17,5 mmouins, 1,0 3xB.), coequnenus 23d (4,3 r, 17,5 mmonb,
1,0 skB.), anerara kajuws (3,5 r, 35,0 mmonsb, 2,0 5kB.), aerata meau (0,96 r, 5,3 mmodb, 0,3 3kB.)
u nopomkoodpasuoit menu (0,34 1, 5,3 mmonb, 0,3 5kB.) B 2-neHtanosne (50,0 Mi1) mepemMennBaIn
npu 120°C Bcro HOUB B aTMOChepe a30Ta. 3aTeM pPeakMOHHYIO0 CMECh OXJIAKIAIH 0 KOMHATHON
temneparypsl u nobasisuin Boxy (30,0 mu). Cmech ¢unbTpoBanu uepes3 nenut. Puibrpar
nogkucisun 1o 3HaueHus: pH=2 npu nomouu 2 H HCI u nodasmnsimu Bony (50,0 mu). ITonmyuennyro
cmech skcrparupoBaiu EtOAc (50,0 ma x 2). OObequHeHHbIe OpraHUYECKUE CJIOU TPOMbIBATN
coneBbiM pacTBopoM (50,0 mi x 2), cymmnu Haa 6e3BogubiM NaxSO4 u pusTpoBanu. @unbTpar
KOHLIEHTPUPOBAIM B BaKyyMeé C IOJYY€HHMEM HEOUYHINEHHOro coequHeHus. HeouuineHnHoe
COeMHEeHHe OYHINaIN pactupaHueM B nopowmok ¢ PE (20 mi) ¢ monyueHuem coenuHeHus 23e
(3,7 1, 60%). LC/MS: 292,2 [M+H]".

Cmaous 4

Cwmech coenuuenus: 23e (500 mr, 1,7 mmonp) u pearenta Mtona (5 mi1) HarpeBaiu mpu
70°C B TedyeHue 2 4, 3aTeM OXJIQXKIAJIM U BbUIMBAJIA B CMECh JIbJIa U BOIBL TBEpOe BEIIECTBO
cobupanu ¢puabTpaleil U CylIMIn ¢ MoJydeHrneM HeouuineHHoro coenunenus 23f (300 wmr,
63%). LC/MS: 274,1 [M+H]"

Cmaous 5

K cmecu coenunenus 23f (230 mr, 0,84 mmogb, 1,0 3xB.) u Cs2CO3 (824 mr, 2,5 MMOJTB,
3,0 skB.) B aneronutpmie (10 m) nobasnsm striionanerat (363 wmr, 1,68 mmons, 2,0 5kB.).
Cwmecp mepeMernvMBaiM TMPU KOMHATHOH TeMIepaTrype BCIO HOYb, 3aTeM (UIBTPOBATH dYepe3
nenuT. OuabTpaT KOHUEHTPUPOBAIM B BaKyyMe C IMOJYYEHHEM HEOUHINEHHOTO MPOAyKTa 23g
(310 wmr, mpubn. 100%) B BUze xentoro TBepaoro semectsa. LC/MS: 360,1 [M+H]".

Cmaous 6

Cwmecsk coequnenus 23g (200 mr; 0,55 mmons, 1,0 skB.), LIOH-H>O (116 mr, 2,77 mMoub,
5,0 3kB.) B THF (5,0 M) 1 H20 (5,0 M) mepemermmBany mpu KOMHATHOH TEMIEPAType BCIO HOUb,
pazbasisiu Bomoii (15,0 mi), skctparuposanu EtOAc (10 mi x 2). BogHbIil C10M TOIKHUCTISUITH 10
3rauennst pH=3 npu nomommu 2 H HCI u sxcrparuposamu EtOAc (15,0 ma x 2). O0bpenuHeHHbIE
OpPTaHUYECKHE CJIOM TPOMBIBAIN coeBbIM pacTBopoM (10,0 mi x 2), cymmnn Hag Oe3BOIHBIM
NazSO4 u punbTpoBanu. PUIbTPAT KOHLIEHTPHUPOBAIN B BAKYYME C TIOJYY€HUEM COSMHEHNs 244

(55 mr, 29%) B BujE 5KenTOrO TBEpAOro Bemectsa. 'H SIMP (400 MI'u, DMSO-ds): § 13.19 (s, 1
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H), 8.24 (dd, J=1.6 'y, 8.0 ', 1 H), 8.07 (d, J=8.4 'y, 1 H), 7.84-7.80 (m, 1 H), 7.59 (d, J=8.8 ' 1
H), 7.47 (d, J=8.8 T'w, 1 H), 7.37 (m, 1 H), 5.19 (s, 2 H), 3.92 (q, J=6.8T'wy, 2 H), 1.38 (t, J=6.8Tw,
3 H). LC/MS: 332,1 [M+H]".

IIpumep 42: Cunres coenunenus 273
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Cmaousa 1

Cwmechb coenunenus 24a (2,7 r, 9,3 mmonb) u koHL. HaSO4 (27 mun) varpesasiu npu 80°C B
Tedenue 30 MHH, 3aTeM OXJIAKAAIH M BbUIMBAJIH B CMECh JibJa U BOIBL TBepAoe BEIIEeCTBO
cobupanu ¢punbTpauueil U CyMMIN ¢ TOJyYeHUEM HEOUHINEeHHOro coenrHenus. HeounmmenHoe
coennHeHue pactupaiu B mopomok ¢ EtOAc (10 mir) 1 GUABTPOBAIH C MTONyYEHHEM COSTHHEHUS
24b (1,4 1, 55%). 'H SAIMP (400 MI', DMSO-ds): 611.29 (s, 1 H), 10.51 (s, 1 H), 8.21 (d, J=7.6
I'm, 1 H), 7.98 (d, J=8.4T'u, 1 H), 7.76-7.69 (m, 2 H), 7.27 (t,J=7.6 T'u, 1 H), 7.21 (d, J=8.8 I'ly, 1
H). LC/MS: 246,1 [M+H]".

Cmaous 2

K cmecu coenunenus 24b (245 mr, 1,0 mmons, 1,0 5xB.) B DMF (25 mi) nobassiu NaH
(60%) (48 wmr, 1,2 mmomnb, 1,2 5kB.). CMech mepemMelmuBaId NpU KOMHATHOW TEMIIEpaType B
teuenne 10 muH. JloGaBnsmu ammunbpomun (121 wmr, 1,0 mmonb, 1,0 5kB.), a 3aTeM CMeChb
nepeMeNInBaIU P KOMHATHOU TeMIepaType BCIO HOYb B aTMocdepe a3orta. Jlobassuu Boxy (75
mi). [Tonydyennyro cmech skcrparupoaiiu EtOAc (100 mn x 2). OObequHeHHbIE OpraHUYEeCKue
CIIOM TIPOMBIBAJIM COJIEBbIM pacTBopoM (100 mi x 2), cymmnu Han Oe3BomabiM NaxSOs4 u
¢unbTpoBan. @PUIBTPAT KOHLIEHTPHUPOBAIHU B BAKYYME C MOJYYSHHEM HEOUHIEHHOTO TPOYKTA,
KOTOPBIN OuHInau pactupanremM B mopommok ¢ EtOAC/PE (3 mi/9 mit) ¢ mony4eHreM COeTUHEHUS
24c¢ (130 mr, 45%). LC/MS: 286,1 [M+H]".

Cmaous 3

K cmecu coenunenus 24¢ (130 mr, 0,46 mmoib, 1,0 3xB.) u Cs2COs3 (446 wr, 1,38 mmonb,

3,0 skB.) B aunerorutpuie (15 mi) nobasnsnmum strniionanerat (196 mr, 0,92 mmons, 2,0 3kB.).
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CMmecp mepemMelmMBaId NMPU KOMHATHOW TEMIEpaType BCIO HOUb, (MIBTPOBAJH 4epe3 LEJHT.
QDunbTpaT KOHLIEHTPUPOBAIM B BaKyyMe C IOJYYEHHEM HEOUHINEHHOTO MPONYKTa, KOTOPBIH
JOTONHUTEBHO ountanu merogom npern.-HPLC ¢ nonyuenuem coequnenus 24d (113 mr, 66%)
B BUJIE JKENITOrO TBepAOoro Bemecrsa. LC/MS: 3722 [M+H]".

Cmaous 4

Cwmeco coequnenus 24d (105 mr; 0,28 mmons, 1,0 skB.), LIOH-H>0 (60 mr, 1,4 MMoib,
5,0 3xB.) B THF (10,0 mu) u H>O (10,0 M) mepemeninBany npu KOMHATHOM TeMIIEpaType BCIO
HOYb, pazbasnsmn Bomo (30,0 mu), skcrparuposanmu EtOAc (20 mn x 2). Bonubli cioit
noakucysm 1o 3HadeHnst pH=3 npu nomomu 2 H HCI u sxcrparuposamu EtOAc (30,0 miu x 2).
OObennHeHHbIE OPraHUYeCKHE CIION IMTPOMBIBAIU COJIEBBIM pacTBOPOM (30,0 Mt x 2), CyIInuin Haj
6e3BoaubM NaxSO4 u punbsrpoBanu. OuUIbTpaT KOHLEHTPHPOBAIH B BaKyyMe C INOJYYEHHEM
coenunenus 273 (30 mr, 30%) B Buze sxentoro TBepaoro semectsa. 'H AMP (400 MI'u, DMSO-
ds): 8 13.14 (s, 1 H), 8.25 (dd, J=0.8, 8.0 I'y, 1 H), 8.07 (d, J=8.8 'y, 1 H), 7.84-7.80 (m, 1 H),
7.61(d,J=8.8Tn, 1 H),7.47(d,J=8.4Tn, 1 H), 737 (t,J=7.6 ', 1 H), 6.11-6.04 (m, 1 H), 5.44-
539 (dd, J=1.6, 172 T'y, 1 H), 528 (d, J=15.6 I'u, 1 H), 5.24 (s, 2 H), 4.44 (d, J=6.0 I'y, 2
H).LC/MS: 344,2 [M+H]".

Ipumep 43: Cunres coennHenust 336
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Cmaous 1

Cwmech coequnenus a (1,33 r, 5 mmons, 1,0 3xB.), coenurenus b (1,5 r, 7,5 mmons, 1,5
3kB.), KOAc (1,3 1, 12,5 Mmmonsb, 2,5 3kB.), mopoukoodpasHoi meau (100,0 mr, 1,5 mmons, 0,3
5kB.) 1 Cu(OAc): (270,0 mr, 1,5 mmonb, 0,3 3kB.) B 2-nerranone (30,0 M) nepemMemBaiy npu

140°C Bcro Houb B armocdepa Nz, 3aTeM OXJakIaaud OO KOMHATHOW Temmeparypbl. Cmech
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pazbasysmu Bomout (100 mun), momkucisuin no 3Hadenus pH=3 npu momomu 2 H HCl u
skcrparupoamn EtOAc (100 mn x 2). OObenuHeHHblE OpPraHUYECKHE CIOW CYIIWUIN Hax
6e3BogabM NaxSOs m koHumeHTpupoBanmu. OCTaTOK OYHMINAIM METOAOM Xpomarorpadpuu Ha
cinkarene (EtOAc) ¢ monyuenuem coequnenus ¢ (1,14 r, 66%). LC/MS: 341,9 [M-H]".

Cmaousa 2

Cwmecp coenunenus ¢ (1,14 r, 3,3 mmonp) B pearente Mrona (10 mur) nepemernBany npu
K. T. BCIO HOUb. CMech BbUTMBANH B JiesHY0 Bony (50 r) u sxcrparuposanu EtOAc (100 mi x 2).
OOpenuHeHHblE OpraHudeckue ciou cymwu Hag 0e3BoaHbiM NaxSOs4 M KOHIIEHTPHPOBAIH C
nonyuenuem coenunenus d (0,54 r, 50%). LC/MS: 3259 [M+H]".

Cmaousa 3

Cwmech coenunenus d (540,0 mr, 1,66 mmonb, 1,0 5kB.), coenunenus e (205,0 mr, 1,66
mmodib, 1,0 3kB.), Pd(PPhs3)s (96 mr, 0,08 mmons, 0,05 skB.), K2CO3 (700,0 mr, 4,98 mmors, 3,0
5kB.) B EtOH/H>0 (50,0 mn/10 min) nepemeruanu npu 70°C BClo HOYb. PeakunoHHyIO cMech
pazbasysiu Bomoit (500 mu) u skcrparmpoBanu EtOAc (50 mn x 2). OObenuHeHHbIE
opraHu4eckue ciaou cyurmiy Haa 6e3BogHbM NaxSOs4 u koHUeHTpupoBasu. OCTaTOK OYHIIAIH
meronoM xpomarorpaduu Ha cunukaresie (PE/EtOAc=2/1) ¢ nonyuenuem coenunenus f (480 wmr,
89%). LC/MS: 324,1 [M+H]".

Cmaous 4

Cwmech coenunenus f (480,0 mr, 1,48 mmosnb, 1,0 3kB.), coenquHenus g (475,1 mr, 2,22
mmoJib, 1,5 3kB.), Cs2C0s3 (1,0 1, 2,96 Mmonb, 2,0 5kB.) B aneroHuTpuie (20 mMi1) HarpeBajiu 10
50°C Bcro HOub. Peaknnonnyro cmeck pasdasisiin | H HCI no 3nauenust pH=3 u sxcTparuposaiu
EtOAc (50 mn x 2). OObequHEeHHbIE OpraHUYecKue CJIOM Cyumyiu Haja Oe3BomgHbiM NaxSO4 u
koHueHTpuposaimu. Ocratok ouniianu merogom npen.-HPLC ¢ monyuenuem coenunenns h (220
mr, 36%). LC/MS: 410,2 [M+H]"

Cmaous 5

Cwmech coequnenust h (220,0 mr, 0,29 mmons), LiOH (40,0 mr, 0,88 mmounb, 3,0 5kB.) B
THF/H,O/EtOH (5 m/1 mu/2 mi) mepemMemnuBaii Mpu K. T. BCKO HOYb. PEakIMOHHYIO CMeECh
pazbasisutu Bomoit (20 mur) u skcrparupoanu EtOAc (20 mut x 2). Bopnyro ¢asy noBoauian 10
srauennst pH = 3 npu nomommu 2 H HCl u skcrparuposanu EtOAc (20 mut x 2). O0bpenuHeHHbIE
OpraHuYecKue Ciou cyummiau Han Oe3BomHbiM Na;SOs4 M KOHLEHTPHPOBAIU C TOJYYCHHUEM
coenunenus i (170 mr, 83%). LC/MS: 382,0 [M+H]".

Cmaous 6

Cwmecph coeqnnenus i (60 mr, 0,15 mmons) B THF (5 M) u coenunenns j (2 M B THF, 2
mu1) nepemernuBany npu 120°C B 3akynopeHHOH nmpoOupke B TeueHHe 7 CyTOK. PeakunoHHYIO

CMECh BBITTapUBaIH 1 ocTaTok ounmmanu merogom npen.-HPLC (C18) ¢ monyueHnem coennHEeHUs
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336 (19,5 mr, 30%). LC/MS: 421.2 [M+H]", 'H SIMP (400 MT', DMSO-d): 6 8.24 (d, J = 8.4
Ty, 1 H), 7.92 (d, J= 8.8 T'y, 1 H), 7.45-7.55 (m, 4 H), 7.34-7.36 (m, 2 H), 6.58-6.61 (m, 1 H),
6.16 (s, 1 H), 4.34 (s, 3 H), 3.64-3.70 (m, 1 H), 1.12-1.13 (m, 6 H).

IIpumep 44: Cunres coenunenus: 334
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Cmaous 1

Cwmech coenuuenust a (7,9 r, 38 mmonb, 1,2 3kB.), coenunenus b (8,0 r, 32 mmous, 1,0
9KB.), mopoukoobpasnoii Cu (0,61 r, 9,6 mmons, 0,3 3kB.), Cu(OAc): (1,7 1, 9,6 mmob, 0,3 3KB.)
u KOACc (9,4 T, 96 mMmodb, 3,0 5kB.) B 2-nienTtanosne (200 mu) nepemernuanu npu 120°C BCrO HOYB
B atMoc(epe N2 U OXJak#ald OO KOMHATHOW TeMIIEpaTypbl M (UIBTPOBAIHM 4Yepe3 LEJIHT.
@dunbTpaT KOHLEHTpUpPOBaIU B Bakyyme. Octarok pacteopsiik B H2O (100 M), mogkucsug 10
snauenuss pH=5 npu nomomu 1 H HCI, u skcrparuposanu EtOAc (100 mu x 2). Opranudeckuii
CJIOI TPOMBIBAJIA COJIEBBIM PACTBOPOM, CyInmiiu Haa 0e3BonHbIM NaxSO4 ¥ KOHIIEHTPUPOBAJIH C
NOJTY4EeHHUEM HEOUHUIIEHHOTO COEIMHEH U], KOTOPOE PACTUPAJIH B TOPOLIOK € aeTOHUTpUIIoM (30
mu1), prnbTpoBaH € Oy YeHueM coerHeHus ¢ (4,2 r, 40%) B BHE )KEITOr0 TBEPAOTO BELIECTBA.
LC/MS: 326,0 [M+H]".

Cmaous 2

Cwmecp coemuuenus ¢ (4,2 r, 12,9 mmonb, 1,0 3kB.) B pearenre HMrtona (50 m)
nepememnBasin pu 70°C B TeyeHune 3 4 B atMochepe N M OXJaXIaid 10 KOMHATHOH
TEMIEPATypbl U BBUIMBAJIU B JensHyl Bony. CycmneH3nuto (UIBTPOBAIA M TBEPAOE BEIIECTBO
cymmiy ¢ nonydeHueM coenraenus d (4,0 v, mpudn. 100%) B BUE KENTOrO TBEPAOTO BELIECTBA.
'H SAMP (400 MI'u, DMSO-ds): § 10.76 (s, 1 H), 8.26 (d, J=8.8 'y, 1 H), 8.21 (d, J=8.0 'y, 1 H),
813 (d,J=84Tu, 1 H),7.79 (t, J=8.4 Ty, 1 H), 749 (d, J=8.8 I'y, 1 H), 7.35 (t, J=7.2 'y, 1 H).
LC/MS: 307,9 [M+H]".

Cmaous 3
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Cwmecsk coenunenus d (400,0 mr, 1,3 mmonsb, 1,0 5kB.), coenurenus e (330,0 mr, 2,6 MMOJIb,
2,0 3xB.), Pd(PPhs3)4 (150,0 wmr, 0,13 mmois, 0,1 3kB.) u K2COs3 (540,0 mr, 3,9 mmons, 3,0 5kB.) B
1,4-nnokcane/H>O (20 ma /4 mu) nepememuBanu rpu 90°C Bcro HOub B atMocepe Na, a 3atem
koHIeHTpupoBaimu. OcraTtok ounmanu Ha kojioHke ¢ cuiukareneM (EtOAc) ¢ monyueHuem
coenunenus f (260,0 mr, 65%) B Buze *kenToro Teepaoro semecrsa. LC/MS: 307,1 [M+H]".

Cmaous 4

Cwmeco coequnenus f (260,0 mr, 0,85 mmousb, 1,0 3kB.), coenunennst g (370,0 mr, 1,7
mmogib, 2,0 3kB.) u Cs2COs3 (830,0 mr, 2,55 mmonb, 3,0 3kB.) B aneroHutpuie (20 wu)
nepememmBanu npu S0°C Bcro HOYb B armocdepe Ni, a 3areM koHueHTpupoBaid. OcTaTok
OuHIIaNId MeTooM XpomaTorpaduu Ha cunmukarene (EA/PE=1:1) ¢ nonyuernuem coenunenus h
(25,0 mr, 7%) B BUJE KenTOro TBEpAOro Bemectsa. LC/MS: 379,1 [M+H]™.

Cmaous 5

Cwmecob coenunenus h (25 mr, 0,06 mmons, 1,0 3xB.) u LIOH'H>O (25 wr, 0,6 mmoss, 10,0
5kB.) B THF/H2O (5 mu /1 mi) nepemennBaimy npu K. T. BCO HOUb B atMochepe Na. Jlobasisiiu
H>0O (20 mu1) 1 nmony4eHHyr0 cMech noakucisuy 1o 3Hadenns pH=1 npu nomoutu 1 v HCI, 3arem
¢unpTpoBany ¢ nonyueHueM coenunenus 334 (3,1 mr, 14%) B Buzie KeATOro TBEPIOrO BEIIECTBA.
'H SIMP (400 MI', DMSO-ds): §.12.74 (brs, 1 H), 8.69 (s, 1 H), 8.57 (s, 1 H), 8.37 (d, J =8.4 'Ly,
1 H),825(d,J=80Tu, 1 H),789(d,J=7.6Tu, 1 H),7.74 (t, ] =7.6 I'y, 1 H), 7.62-7.55 (m, 2
H), 747 (d,1=8.8 Ty, 1 H), 7.36 (t, ] =7.6 'y, 1 H), 4.55 (s, 2 H). LC/MS: 365,1 [M+H]".
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[Ipumep 45: Cunre3 coenunenus: 332
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Cmaous 1
K pactBopy coenunenus a (20 r, 114 mmonb, 1,0 3xB.) u EtsN (13,7 r, 136 mmons, 1,2
5kB.) B DCM (100 M) noGasmsmu Me;NH (2 M B THF, 91 mu, 182 mmons, 1,6 3kB.). Cmech
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nepeMelnBaId NMpH K. T. BCIO HOYb, nodasmsuini DCM (300 M) u mpoOMBIBaid COJIEBBIM
pactBopoM (100 mr). Opranndeckwuii ciiol cymmin Haa 6e3BonHbIM NaSO4 1 KOHLIEHTPUPOBAIIH.
Ocrarok ounmanu meronoM xpomarorpaduu Ha cunukarene (PE) ¢ nonydenunem coenunenus b
(21,6 T, 95%) B BUne GecuperHol xuakoctn. LCMS: 201,2 [M+H]".

Cmaous 2

Cwmech coequnaenns b (21,6 r, 108 mmoub, 1,0 3kB.), moporkoobpasuoro Fe (30,8 r, 550
mmogib, 5,1 sxB.) m NH4Cl (59,0 r, 1,1 momnb, 10,2 skB.) B EtOH/H>O (250 mn/50 mu)
nepeMelnBaIi ¢ OOpaTHBIM XOJOAMIBHUKOM B TeueHue | 4. PeakIMOHHYI0 CMeCh OXJIaXKAAIH 10
K. T. u punbTpoBanu. Ocanok npombiBau EtOAc. @unbrpar BeIIapUBAIN U OCTATOK OYHINAIIH
meroznoM xpoMatorpadun Ha cunukaresie (EA/PE=1/30) ¢ nonyuenunem coenunenus ¢ (18 r, 96%)
B BUJIE CBETJIO-KOPUYHEBOM xkuakoctu. LCMS: 171,4 [M+H]".

Cmaous 3

K cmecu coenunenus ¢ (18,0 v, 106 mmons, 1,0 5kB.) B Boge (240 mun) u koHL. H2SO4 (60
mut) nobGassiin pactBop NaNQO» (7,32 r, 106 mmonb, 1,0 5xB.) B 30 M1 BOZIBI C MOAAEPKAHUEM
temneparypbl Hike 10°C. Tlocne noGaeneHust cMech nepeMelnnBaiu B TeueHHe 30 MUHYT U
BeuTuBasK B pactBop KI (21,9 r, 132 mmons, 1,25 5kB.) B Boge (120 mu). [TonaydenHyro cMech
Harpesaiu npu 60°C B Teuenue 3 4, oxnaxnanu u nodasmsuiu CHCI3 (300 mut). Opranudeckuit
CIIOW OTHENSIN M TocienoBarenbHo npombiBaiu Hac. NaxCOs (100 mu), 1 M tuocyisdparom
Hatpus (100 mi), Bomoit (100 mu) u coneBbiM pactBopoM (100 mut), cymmnm Han OE3BOIHBIM
Na»SO4 u Bbmapusamu. OcTaTok ouuInain MeTonoM Xxpomarorpaduu Ha cunukarene (PE) c
nonydenueM coequnenns d (20,6 r, 69,2%) B Buae GecuperHoit xumkoctu. 'H SIMP (400 MI'1,
CDCl3): 67.69 (dd, J=1.2, 8.0, 1 H), 7.22 (dd, J=1.2, 8.0, 1 H), 6.69 (t, J=8.0 I', 1 H), 2.77 (s, 6
H). LCMS: 282,0[M+H]".

Cmaous 4

Cwmech coenunenus e (2,0 T, 9,3 mmonb, 1,0 3kB.), coenqunenus d (3,9 r, 14,0 mmonsb, 1,5
3kB.), KOAc (2,7 1, 28,0 mmogb, 3,0 3kB.), mopotrkoodpasHoi menu (179 mr, 2,8 mmons, 0,3 3kB.)
u Cu(OAc)2 (510 wr, 2,8 mmods, 0,3 3kB.) B 2-nerranone (30,0 mi) nepememuBanu npu 140°C
BCIO HOYb B arMoc(epe Nz, 3aTeM OXJaKAalu OO KOMHATHOW Temriepatypsl. [lobammsnn 2 H
NaOH (100,0 mi). Cmech punibTpoBanu uyepes ueauT. PuiabTpaT NOAKUCISUTN 10 3HaYeHust pH=2
npu oMo koHu. HCI u sxcrparuposamu EtOAc (100 Mt x 3). OObeanHEHHBIE OpraHuYeCKHe
cion koHueHtpuposanu. Ocratok pactupanu B nopouok ¢ PE/EA (10/1) u ¢unsrpoBanu c
nonyuenuem coequnenus f (1,6 r, 47%). LC/MS: 369,0 [M+H]".

Cmaous 5
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PacrBop coemunenus f (1,6 v, 4,3 mmonb, 1,0 3xB.) B pearenre Mrona (20,0 mum)
nepememnBasid pu 70°C B Teuenne 1 4. CMech BbUIMBAIN B JIEASHYIO BOAY U (UIBTPOBAJIH.
Teepmoe BEIECTBO CYIIWIM ¢ TonydeHuem coenunennus g (1,3 T, 87%). LC/MS: 351,0 [M+H]".

Cmaous 6

Cwmeco coequnenus g (1,3 r, 3,7 mmons, 1,0 3kB.), coequrenus h (1,6 r, 7,4 mmons, 2,0
9kB.) 1 Cs2CO3 (3,6 1, 11,1 mmons, 3,0 3kB.) B anetonutpuie (50,0 Mit) nepeMeInnBamy mpH K. T.
BCIO HOUYb. J[oOaBisu Boay (50 mit) K BOASIHON peakuMOHHOHN cMecH (50 MIT), SKCTparupoBaiu
EtOAc (100 ma x 2). O0benuHEeHHbIE OpraHUYeCcKHe CION CYyIIWiIn Haj Oe3BoaHbIM NaxSOs u
KOHIeHTpupoBanu. OCTAaTOK pacTHpald B MOPOLIOK C AleTOHUTPHJIOM U (UIBTPOBAIH C
nojryueHueM coequHenus i (850,0 mr, 53%) B Buzne sxenrtoro teepaoro seuiecrsa. LC/MS: 437,0
[M+H]".

Cmaous 7

Cwmeck coenunenus i (150,0 mr, 0,35 mmons, 1,0 3kB.), anununa (65,0 mr, 0,7 mmons, 2,0
9kB.), Pd2(dba); (32,0 mr, 0,035 mmons, 0,1 3kB.), Xantphos (20,0 mr, 0,035 mmons, 0,1 5kB.) u
Cs2COs3 (343,0 wmr, 1,05 mmouns, 3,0 5kB.) B Toayose (5 mu) Harpesanu 1o 60°C u nepemeninBaiu
BCIO HOYb. PEaKIMOHHYIO CMeCh OXJIaXAAJIH U KOHLEHTpUupoBanu. OCTaTOK OYHUINAIH METOAOM
KOJIOHO4HO# Xpomatorpaduu Ha cunukarene (PE/EA=10/1 - 2/1) ¢ nony4yeHneM COeAUHEHUS j
(103,0 mr, 67%). LC/MS: 450,2 [M+H]".

Cmaous 8

Cwmecsk coequnenwst j (103,0 mr, 0,67 mmosb, 1,0 3kB.) u LIOH-H>O (281,0 mr, 6,7 MMOJIb,
10,0 skB.) B cMecu pactBopureneir THF (10,0 mur), EtOH (6,0 mur) u H2O (3,0 mu1) mepemeniBaiu
IpU K. T. BCIO HOYb, pazdasisiian Bomoit (20 mu), a 3arem skcrparupoBaiu EtOAc (20 mi x 2).
Bopnnsrii cioit moakucsim 1o 3Hadenust pH=3 npu nomouu konu. HCI u skcrparuposanu EtOAc
(20 M x 2). OObenuHEHHbIE OPraHUYECKHUE CJIOM KOHIIEHTPHPOBAJIH W OYHINAIA METOAOM
xpomarorpadpuu ¢ obpamennoii ¢azoii (HO/MeCN=1/9 - 1/1, 1% TFA) ¢ nonydeHuem
coenunenus 332 (50,0 mr, 52,1%) B Buae xentoro Tepaoro semectsa. 'H SIMP (400 MIw,
DMSO-ds): 6 12.87 (s, 1 H), 9.06 (s, 1 H), 8.11(d,J=8.8T, 1 H),8.04(d,J=88T1, 1 H), 7.34
(m, 3 H), 7.27 (m, 2 H), 7.02 (m, 3 H), 4.72 (s, 2 H), 2.11 (s, 6 H). LC/MS: 422,1 [M+H]".

IIpumep 46: Cunres coenuneHus: 326
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Cmaous 1

Cwmechb coequnenus a (10,0 r, 48,4 mmons, 1,0 5xB.) u 2 H HCI (240,0 M) nepemenrBaiu
IpY KOMHATHOW TeMIepaType B TeueHue 5 MuH, 3aTeM oxjiaxaanmu 1o 0°C u nodasmsuin NaNO;
(4,0 r, 58,1 mmounb, 1,2 5kB.). [Tonyuennyro cmech nepemernsanu npu 0°C B Teuenne 10 mMuH,
nobasnsin KI (24,1 1, 145,3 mMmonb, 3,0 5KB.) U epeMeLIBaIN PH KOMHATHOW TeMIIepaType B
tedenue 40 MuH, 3aTtem skcTparuposair DCM (100 mit x 3). DKCTpakThl CyIIUIN HaJl O€3BOAHBIM
Na»SO4 u koHueHtpupoBaian. OCTaTOK OUHWINATH METOAOM KOJOHOYHOH Xpomarorpaduu Ha
cuukarene (PE) ¢ monyuenuem coenunenus b (10,8 r, 71%).

Cmaous 2

Cwmech coenunenus ¢ (1,2 T, 7,95 mmons, 1,0 3xB.), coequnrenust b (3,0 r, 9,5 mmons, 1,2
3kB.), Cu (150,0 mr, 2,4 mmonb, 0,3 3kB.) 1 KOAc (4,2 1, 23,4 mMoub, 3 3kB.) B 2-nieHTanose (50
mu1) nepemernuBaiu npu 140°C Bcro HOub B atMocepe azora. PeakinoHHy0 cMech ribTpoBasin
U QuibTpaT KOHUEHTpUpoBasu. OCTAaTOK OYMINAIM METOIOM XpoMarorpaduu Ha CUJIMKarene
(PE/EtOAc, 2/1) ¢ monyuenuem coenunenus d (2,3 r, 85%). LC/MS: 340,1 [M+H]".

Cmaous 3

Cwmecp coemmuenuss d (2,3 r, 6,8 mmonb, 1,0 3kB.) B pearenre Hrona (40 mu)
nepeMeIInBaId IPU KOMHATHON TeMreparype B TeueHne | 4. B peakimoHHyro cMech 100aBisun
Boxy (200 mi) u skctparuposanu EtOAc (100 mi x 2). Opranndeckyro ¢pa3y nNpoOMbIBaIH COJIEBBIM
pacTBOPOM, CYLIMJIM M KOHLEHTPHPOBAIH. HEOUYHINEeHHBI NPONYKT OUHWINAIH METOJIOM
xpomarorpadpun Ha cumkarene (PE/EtOAc, 2/1) ¢ monyuenuem coenunenus e (997 mr, 46%).
LC/MS: 322,1 [M+H]".

Cmaous 4
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Cwmeco coequnaenus e (500,0 mr, 1,46 mmons, 1,0 3kB.), pernndoponosoii kucnorsl (357,0
mr, 2,93 mmob, 2,0 3kB.), KoCOs3 (504,0 mr, 3,65 mmonsb, 2,5 3kB.) u Pd(PPhs)s (84,0 mr, 0,073
mmonb, 0,05 3kB.) B 1,4-nuokcane (10 mu) nepememuBanu npu 90°C Bcro HOUb B aTMocdepe
aszora. PeakinmoHHyr0 cMmech GuibTpoBaiu U (QUIbTpaT KOHLEHTpupoBanu. HeouummeHHbIH
NPONYKT ouummain MerogoMm xpomarorpaduu Ha cunmkarene (PE/EtOAc, 2/1) ¢ nmonydyenuem
coenunenus f (325,0 mr, 69%). LC/MS: 320,1 [M+H]".

Cmaous 5

Cmecy coemmnenuss f (320,0 wmr, 1,0 mmoms, 1,0 3kB.), (3-Opommnpon-1-un-1-
wi)rpuMmeruicmiana (391,0 mr, 2,05 mmous, 2,0 5kB.) u Cs2CO3 (653,0 wmr, 1,79 mmors, 2,0 3kB.)
B atleToHuTprIIe (40 M) mepeMenIBaIy P KOMHATHOM TEMIIEpaType BCIO HOUb. PeaklinOHHYIO
cMech (prnbTpoBanu U pUIBTpaT KOHIEHTpUpOoBaIU. HeounimeHHbIi MPOAYKT OUUINAIH METOAOM
xpomarorpadun na cunukarene (PE/EtOAc, 2/1) ¢ nonyuenuem coenunenus g (120,0 mr, 33%).
LC/MS: 358,1 [M+H]".

Cmaous 6

K pactBopy coenunenus g (50,0 mr, 0,14 mmons, 1,0 3xB.) u NalO4 (148,0 mr, 0,7 Mmmodb,
5,0 skB.) B THF/H,0 (10 mn/2 wmn) noGasnsiim RuCls (6,2 wmr, 0,028 mmonb, 0,2 3kB.) mpu
KOMHATHOH TeMIeparype. PeakiuoHHyI0 cMeCh NepeMellnBaIi P KOMHATHON TeMIepaType B
TeueHue 2 4. PeakioHHyo cMech GuibTpoBanu U GUIbTpaT KOHIEHTpupoBain. HeounimeHnHoe
coequHenune ouninaan meronom npen.-HPLC (aueronutpun u Boga ¢ TFA kak moaudukatop) ¢
nonyuenueM coenuHenus 326 (16 mr, 30,4%) B Bune Gesoro Teepaoro semectsa. 'H SMP (400
MI'u, DMSO-ds): 6 8.29 (d, J=84 T, 1 H), 8.10 (d, J=8.4I'y, 1 H), 7.55-7.50 (m, 4 H), 7.37-
732 (m, 3 H),7.14 (d, J=8.0 'y, 1 H), 4.34 (s, 2 H), 2.45 (s, 3 H). LC/MS: 378,1 [M+H]".

[Ipumep 47: Cunres coenunenus: 324
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Cmaous 1

PacrBop coenunenus a (1,0 r, 5,2 mmons, 1,0 3kB.), coenunenusi b (2,2 r, 7,8 mmouns, 1,5

3kB.), KOAc (1,6 1, 15,6 Mmmonb, 3,0 3kB.), mopourkoodpasHoi meau (100,0 mr, 1,6 mmons, 0,3
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5kB.) 1 Cu(OAc): (291,0 mr, 1,6 mmonb, 0,3 3kB.) B 2-nerranosne (30,0 M) nepemMemBaiy npu
140°C Bcro HOub B aTMocdepe Na. PeakiinoHHY0 CMeCh OXJIaKIaJIi 10 KOMHATHOH TeMITepaTyphl
u nobGasmsmn 2 H NaOH (100,0 mi). Cmech ¢punbsrpoBanu uepes3 neiaut. @uibTpaT MOAKUCISUIIN
no 3HaueHuss pH=2 npu momomu koHu. HCl um skcrparmpoBanmu EtOAc (100 mom x 2).
OObennHeHHbIE OPraHNUECKUE CJIOU MPOMBIBAJIM COJIEBBIM PACTBOPOM, CYLIMIIH HaJ O€3BOJHBIM
Na2SO4 u xoHuentpuposanu. OCTaTOK OUHMINAIM METOAOM KOJOHOYHOH Xpomarorpadum Ha
cunukarene (PE/EA=10/1, 1% AcOH) ¢ nonyuenuem coequnerus ¢ (950,0 mr, 53%). LC/MS:
347,1 [M+H]".

Cmaousa 2

PactBop coenunenus ¢ (950,0 mr, 2,7 mmonb, 1,0 3kB.) B pearenre Mrona (20,0 mm)
nepemermBanu pu 70°C B reuenne 30 MuH. CMeCh BBUIHBAJIN B JIGASTHYIO BOAY U (PHIBTPOBAIIH.
Teepnoe BeriecTBO Ccyimau ¢ nojaydenuem coequnenus d (1,0 r, mpubn. 100%). LC/MS: 329,1
[M+H]".

Cmaous 3

PacrBop coegunenus d (600,0 mr, 1,8 mmons, 1,0 3kB.), coenqunenus e (783,0 mr, 3,6
mMMob, 2,0 5kB.) 1 Cs2COs (1,8 1, 5,4 mmoub, 3,0 5kB.) B atieroruTtpie (20,0 MiT) mepemMeninBaiu
npu K. T. BCKO HOYb, pazOasisuiu Bomoi (50 mi) u skcrparupoBanu EtOAc (50 mm x 3).
OpraHu4eckuii CjolW KOHLEHTPUPOBAIM U OYMILIAIH METOAOM Xpomarorpaduu ¢ oOparneHHOH
dazoit (H2O/MeCN=3/7 - 0/100, 1% NH3.H>0) ¢ nony4enuem coenunenus f (162,0 mr, 21,4%) B
BHJIE KEJITOro TBepaoro semecrsa. LC/MS: 4152 [M+H]™.

Cmaous 4

Cwmecsk coequnenus f (162,0 mr; 0,39 mmonsb, 1,0 3xB.) u LIOH-H>O (164,0 mr, 3,9 MMoub,
10,0 skB.) B cmecu pcrBoputeneii THF (10,0 mur), EtOH (6,0 mur) u H2O (3,0 M) mepemeniBanu
NP K. T. BCKO HOYb, pa3dasinsiin Bomow (20 mu) u sxcrparupoBaimu EtOAc (20 mi x 2). Bogubrit
CJIOH MOJKUCISUTH 110 3HaYeHus: pH=3 npu nomomu konuenTpuposanuoit HCI u skctparuposanu
EtOAc (20 M x 2). OOpenrHEHHBIE OpraHn4ecKue cou cymmii Hag NaxSOs, KOHIEHTPHPOBAJIH
c nony4enueM coenunenus 324 (50 mr, 33,1%) B Bue xkenToro Tepaoro semectsa. 'H SIMP
(400 MI'u, DMSO-ds): 6 12.91 (s, 1 H), 8.13 (d,J =8.8 ', 1 H), 8.12(d, J =8.4 'y, 1 H), 7.51 (s,
1H), 744 (d,J=8.4Tu, 1 H),736(d,J=84Tu, 1H),4.89 (s,2H),2.73 (s, 3 H),2.73 (s, 3 H),
1.36 (s, 9 H). LC/MS: 387,1 [M+H]".

IIpumep 48: Cunres coenunenus: 322
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Cmaous 1

Cwmech stanona (1,6 r, 31,4 mmous, 3,0 5kB.) u Cs2CO3 (13,3 1, 41,0 mmodb, 3,6 3KB.) B
DMF (20 mi) nepememnBaiy B JieAssHOW OaHe M MEUIEHHO JOOABJISIIM PACTBOP COSTUHEHUS a
(2,0 T, 11,4 mmous, 1,0 5kB.). ITocne noGaBieHus: cMeCh MEpPEeMEIIUBaJIH MPH K. T. B TEUEHHE 3 U.
Hobasnsim Boay (30 mu1) u monydeHHyr0 cmech skctparupoBamu EtOAc (30,0 mum x 2).
OObennHeHHbIE OPTaHNYECKUE CIIOU MPOMBIBAIIH COJIEBBIM PacTBOPOM (50 Mt x 2), CYIIHIN Hax
6e3BogubiM NaxSOs u koHUHeHTpupoBaiu. OCTaTOK OYHMINAIM METOIAOM Xpomarorpadpuu Ha
cumukarene (PE) ¢ monyyennem coepmuenust b (2,3 r, npubn. 100%) B BHIe KeATOro Macia.
LC/MS: 202,0 [M+H]".

Cmaous 2

Cwmech coenunenusi b (2,3 r, 11,4 mmons, 1,0 3xB.) u NH4Cl (2,9 1, 54,7 mmons, 5,0 3kB.)
B 3TaHose (25 M) u Boae (5 MiI) HarpeBaIu 10 TEMIEPaTypbl 00pa3oBaHus (GJIerMbl U YacTIMHU
nobasmsuiu Fe (3,1 r, 54,7 mmonb, 5,0 3kB.). Ilocne noGaBieHUs CMeCh MEPEMEIIUBATN C
OOpaTHBIM XOJOAMJIBPHUKOM B T€UEeHHE | 4, OXJaXnaanu 10 K. T. U (PUIBTPOBAJIH 4Yepe3 LIEIIHT.
Qdunbrpar pasbdasysan Bopoi (50 mi) u skcrparuposamu EtOAc (20 mu x 2). OO6benuHeHHbIE
OpPTaHUYECKHE CJIOU TMPOMBIBAIM COJEBBIM pacTBOpoM (20 mur x 2), cymnin Hajx Oe3BOIHBIM
NazSO4 1 KOHIIEHTPUPOBAJIH C MOJy4eHHEM HeouHIeHHOoro coenrHeHus ¢ (1,9 r, mpubn. 100%)
B Buje xentoro macna. LC/MS: 172,1 [M+H]".

Cmaous 3

PactBop coequnenusi¢ (1,91, 11,1 mmons, 1,0 3k8.) B 3 M HCI (20 mir) mpu 0°C noGassiu

o karuisim pacteop NaNO; (840,0 mr, 12,2 mmors, 1,1 3kB.) B Bozge (2 mir). CMech epeMennBaIm
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npu 0°C B Teuenne 30 muH, 3atem nobasmsmn pacteop KI (5,5 r, 33,3 mmons, 3,0 5kB.) B 5 M
BObI. CMeCh MepeMeInnBaIy IPH K. T. B TedeHue | 1, BbutuBasy B Boay (30 mMut) B 3KCTparupoBaiu
EtOAc (50 ma x 2). O0penuHeHHbIE OPraHUYECKHE CIIOM MOCIENOBATENbHO MPOMBIBATIHN HAC.
Na»SO03 (25 mn x 2) u coneBbiM pacTBOpoM (25 Mt x 2), cymmn Han 0e3pogabiM NaxSO4 u
koHIeHTpupoBaimu. OcTaToKk ouumand MeTonoMm xpomarorpaduu Ha cmiukarene (PE) c
nosyyerueM coenunenus d (2,6 r, 83%) B Bune kpacHoi xugkoctu. LCMS: 282,1 [M+H]".

Cmaous 4

Cwmeco coequnenus d (580,0 mr, 3,8 mmonb, 1,0 3kB.), coenunenus e (1,3 r, 4,6 MMOJb,
1,2 5kB.), KOAc (753,0 mr, 7,7 mmoub, 2,0 5kB.), Cu(OAc); (210,0 mr, 1,2 mmoins, 0,3 3xB.) u Cu
(74,0 wmr, 1,2 mmons, 0,3 5kB.) B 2-nentanone (20,0 mi) nepemernnsanu npu 140°C Bcro HOYb B
armoc(epe a30Ta, a 3aTeM OXJKAAIHN 10 KOMHATHOH Temrnepatypsl. Jlobasnsnu Bony (30 mi) u
cMech punpTpoBany yepe3 nenut. @uibTpaT NoAKHUCIIN 10 3HaueHus: pH=2 npu nomoinu 2 H
HCI. IMony4ennyro cmech skcrparupoBaiu EtOAc (25 ma x 2). OObenuHeHHbIE OpraHUYeCKHe
CIIOM TIPOMBIBAJIM COJIEBbIM pacTBopoM (25 mn x 2), cymmnu Haa Oe3BogHbiM NaxSOs u
KOHLIEHTpUpoBau. HeounineHHoe BelecTBo ounIany pactupanueM B nopouok ¢ PE (20 mn) u
¢unsrpoBanu ¢ nonydenuem coenunenus f (800,0 mr, 68%). LC/MS: 306,1 [M+H]".

Cmaous 5

Cwmecsk coenunenus f (400,0 mr, 1,3 Mmonb) u pearenta Mtona (5 mut) Harpesasu mpu 70°C
B TeueHue | 4, OXJIaXKIajau U BbUTUBAIMA B CMeCh Jibaa U Boabl (20 r). TBepmoe BerecTBO codupaiu
¢bunbTpauueit u cymuan ¢ nonyueHueM coenunerust g (380,0 mr, mpuba. 100%). LC/MS: 2881
[M+H]".

Cmaous 6

K cmecu coenunenus g (380,0 mr, 1,3 mmonb, 1,0 3xB.) u Cs2COs (1,3 1, 3,9 mmons, 3,0
9KB.) B aueroHutpuie (20 min) nodasmsiiu coenurenue h (710,0 mr, 3,3 mmonsb, 2,5 3kB.). CMechb
nepeMeIINBaIN TIPH K. T. BCIO HOYb, pa30asisuu Bogoi (20 mu) u skcrparuposanu EtOAc (25 mn
x 2). OObequHEeHHBIE OPTAHUYECKUE CJIOW MPOMBIBAIH COJIEBBIM PACTBOPOM (25 Mit X 2), CylImim
Hax Oe3sogHbIM NaxSO4 u kKoHIEeHTpHpoBaiu. OCTaTOK OUUINATIH METOIOM Xpomarorpaduu Ha
cumukarene (PE/EA=30/1) ¢ monyuennem coenunaenusi i (430,0 mr, 87%) B BUAE KEATOrO
TBepaoro semectsa. LC/MS: 374,1 [M+H]".

Cmaous 7

Cwmech coennnenus i (420,0 mr, 1,1 mmons, 1,0 3xB.) u LIOH-H>O (470 mr, 11,2 mmounb,
10,0 5kB.) B THF (10,0 mu1) 1 H2O (4,0 Mi1) mepeMeInnBaiy npy K. T. BCIO HOYb, pa30aBIIsiid BOAOH
(15 mu) u sxcrparuposain EtOAc (10 mn x 2). BoxgHelil cnoii moakucisiiy A0 3HadeHust pH=3
npu oMot 2 H HCI n skerparuposanu EtOAc (15 mi x 2). OO6bennHeHHbIE OpraHu4ecKre CJIoU

NPOMBIBAJIN COJIEBBIM pacTBopoM (10 M x 2), cyurmnm Han 6e3BogabiM NaxSO4 1 GunbTpoBan.
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QDunbTpaT KOHLUEHTPUPOBAIH B BaKyyMe C monydeHueMm coequHerus j (360,0 mr, 95%) B Bune
KeNnToro Teepaoro semectsa. LC/MS: 346,1 [M+H]".

Cmaous 8

Cwmecso coenunenus j (30,0 mr, 0,09 mmons, 1,0 3xB.) u SOCIl; (470,0 mr, 0,18 mmons, 2,0
5kB.) B MeOH (5,0 mi) nepemermmBanu npu 60°C B Tedenue 3 4, pazdasusiian Bogoit (15,0 M) u
skcrparuposasii EtOAc (10 min x 2). O0besMHEHHBbIE OPTaHUYECKUE CIIOU MMPOMBIBAIA COJICBBIM
pactBopom (10,0 M x 2), cymwnm nHang Oe3somubiM NaxSOs u ¢unbrpoBanu. DumbTpar
KOHLIEHTPUPOBAJIM B BaKyyMe ¢ nojydeHueM coenuneHust 322 (28,8 mr, 92%) B BUAE KENTOrO
tBepnoro Bemectsa. LC/MS: 360,1 [M+H]*. 'H SIMP (400 MI'u, DMSO-ds): § 8.13 (d, J=8.0 'y,
1H),805(d,J=881TImu,1H),746(d,J=881Iw, 1H), 743 (s,1H),7.21(d,J=8.4Ty, 1 H), 525
(s, 2 H), 3.93-3.88 (m, 2 H), 3.78 (s, 3 H), 2.48 (s, 3 H), 1.33 (t, J=6.8 I', 3 H).

IIpumep 49: Cunres coenunenus 320
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Cmaousa 1

Cwmech coequnenust a (2 r, 7,38 mmons), LIOH-H>O (1,55 1, 36,9 mmons, 5,0 3kB.) B
THF/H>0 (10 M/ 10 mut) mepemMeInnBajiy NpH K. T. BCIO HOYb. PEaKIIMOHHYIO cMeCh pa30aBisuiu
Bono# (20 mu) u skcrparuposanu EtOAc (20 ma x 2). Bopnyro ¢asy nosoaunu no 3Hauerust pH
= 3 mpu nomomu 2 H HCI u sxcrparuposamu EtOAc (20 M x 2). OObeaHEHHbBIE OPraHUYeCKHe
cron cymi Hax 6e3BogHbIM NaxSO4 ¥ KOHLEHTPHPOBAIH ¢ Mony4deHneM coeanneHus b (1,7 r,
90%). LC/MS: 260,1 [M+H]".

Cmaous 2
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Cwmecsk coenunenusi b (1,7 r, 6,61 mmonsb, 1,0 3kB.), coenunaenus ¢ (2,7 r, 9,92 mmoinsb, 1,5
3kB.), KOAc (1,9 1, 19,8 mmonsb, 3,0 3kB.), moporrkoodpasHon meau (127,0 mr, 1,98 mmouns, 0,3
5kB.) U Cu(OAc): (360,0 mr, 1,98 mmouns, 0,3 3kxB.) B 2-nieHTanose (20 Mi1) mepeMenInBaii mpu
140°C Bcro HOub B armocdepe Nz, 3aTeM OXJaxaaaud OO KOMHATHOW Temmeparypbl. Cmech
pazbasysmn Bonmoi (20 wut), momkmcs 1o 3HadeHuss pH=3 mnpu momomu 2 B HCl u
skctparupoBamn EtOAc (30 mn x 2). OObenuHEHHbIE OpPraHMYECKHE CJIOW CYLIMJIA Haj
6e3BogabM NaxSOs u koHueHTpupoBanmu. OCTaTOK OYHMINAIM METOAOM Xpomarorpadpuu Ha
cinukarene (PE/EtOAc, 5/1) ¢ nonyuennem coenunenus d (1,8 r, 68%). LC/MS: 398,1 [M-HT".

Cmaous 3

Cwmecph coenunenus d (1,8 r, 4,5 mmonp) B pearerre Mtona (20 M) nepemernBain npu
70°C B Teuenue 2 4. CMech BbUTHBAIH B JensHyio Boay (50 r) u skcrparuposanu EtOAc (50 mn
x 2). OObenuHEHHbIE OpraHUYECKUe CJIoU CyLiu Hax 0e3BoaHbM NaySO4 U KOHIIEHTPUPOBAJIH
¢ nonyuenueM coenunenus e (1,4 r, 81%). LC/MS: 382,1 [M+H]".

Cmaous 4

Cwmech coenunenus e (1,4 r, 3,69 mmounb, 1,0 3kxB.), coenunenus f (1,2 r, 5,54 mmoib, 1,5
9kB.), Cs2C0Os5 (2,4 1, 7,38 Mmoub, 2,0 5kB.) B aueTonuTpuiie (20 Mi1) mepeMeInnBaiy pu K. T. BCIO
HOub. Peakimonnyto cmech pasbasisuim 2 H HCI (30 mur) u skcrparuposanu EtOAc (20 mi x 2).
OObenuHeHHbIE OpraHUYeCKHe CJoU cymmian Haja Oe3BoaHbIM NaxSOs4 M KOHLIEHTPUPOBAJIH.
Ocrarok ounmmanu meronom mnper.-HPLC (C18) ¢ monyuyenuem coenunenust g (1,1 r, 63,9%).
LC/MS: 466,2 [M+H]".

Cmaous 5

Cwmech coenunenust g (50,0 mr, 0,107 mmonsb, 1,0 3kB.), coenunenus h (30,0 mr, 0,214
MMOJIb, 2,0 3kB.), Xantphos (13,0 mr, 0,0214 mmons, 0,2 3kB.) u Cs,COs3 (70,0 mr, 0,214 Mmoub,
2 5kB.) B Tonyosie (10 mut) nerasupoBaiu u 3anoiHsIu Ny Tprkabl. 3atem nodasisiau Pdx(dba)s B
armocdepe N». Peakumonnyro cmech nepemernvbaiu mpu 110°C Bcro HOYb. PeakinoHHyIO CMeCh
pazbasisutu Bonoit (10 mur) u sxctparuposain EtOAc (20 mi x 3). OObennHEHHYIO OPTaHUYECKYFO
¢dasy cyumuin Han Oe3BogHbiM NarSOs, QuibTpoBaaM M KOHLEHTPUPOBATU. HeodHIneHHbIH
NPONYKT OYMIIamu MeronoM xpomarorpadun Ha cumkarene (PE/EtOAc, 10/1) ¢ nony4yeHuem
coenunenns i (28,0 mr, 50%). LC/MS: 5233 [M+H]".

Cmaous 6

K pacrBopy coennnenus i (22,0 mr, 0,042 mmois, 1,0 3xB.) B DCM (2 mun) nodasnsimm TFA
(2 mu1) mpu 0°C. PeakIMOHHYIO CMECh MEPEMELINBAIN P KOMHATHOH TeMIepaType B TeUeHHe 2
9 1 KOHLIEHTPUPOBAJIN TP NMOHIKEHHOM J1aBJieHNH. [1oydeHHy 0 CMeCh TOBOIIIIN 10 3HAYCHHUS
pH=8 mpu momomu Hac. NaHCO; (2 M) m skcTparupoBaim sTwiauetatoM (5 mia x 3).

OObenuHeHHYIO oOpranuueckyr ¢asy cymm Haa Oe3BomHbiM NaxSQ4, QuiabTpoBad |
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¢unbTpar KOHUEHTpUpoBanu. HeounimeHHbI NPOAYKT oummanu wmerogoMm mpen.-TLC
(PE/EtOAc, 5/1) ¢ mony4yenuem coenunenus j (15,0 mr, 88%). LC/MS: 403,3 [M+H]".

Cmaous 7

K cmecu coequnenus j (13,0 mr, 0,032 mmons, 1,0 5x8.) u LiIOH (4,0 mr, 0,16 Mmmons, 5,0
skB.) B THF/H,O (2 mn/2 wmu1) mepememmBaiy NpU K. T. BCIO HOUYb. PEakIMOHHYIO CMeCh
KOHLIEHTPUPOBAJIM MTPH MTOHWKEHHOM JIaBJICHUH U TOBOAWIHN 10 3HaueHus1 pH=6~7 npu nomomu
2 1 HCl, skcrparuposanu stunaneratoM (5 mu x 3). OObenuHeHHbIE OPraHUYECKHE BELIECTBA
cymmuian Hax Oe3BomHbM NaxSOs, ¢GuibTpoBaIM W KOHLEHTPHPOBAIH C TMOJYYEHHEM
HEOUUIIIEHHOTO COoefnHeHHs], kortopoe oumnmmann merogoM mnper.-HPLC (C18) ¢ nonydenuem
coenunenus 320 (2,2 mr, 18%) B Buje 6enoro Teepaoro semectsa. 'H AMP (400 MI', CDsOD):
58.15-8.13 (d,J=8.8 T, 1 H), 7.60 (s, 1 H), 7.47 (s, 1 H), 7.27-7.25 (d, J=8.8 'y, 1 H), 5.05 (s, 2
H), 3.87 (s, 3 H), 3.19-3.16 (m, 1 H), 1.34 (d, 6 H). LC/MS: 375,4 [M+H]".

IIpumep 50: Cunres coennHenus: 314
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Cmaous 1

K cmecu coenuuenus a (6,0 r, 29,1 mmons, 1,0 3kB.) u Cs2CO3 (29,0 1, 87,4 mmons, 3,0
5kB.) B DMF (100 wmn) noGammsmn m3omponanon (5,3 r, 87,4 mmons, 3,0 skB.). Cmech
nepeMeIBaId MPU KOMHATHOW TeMIiepatype BCio Houb. JloOaBmsmu Bomy (300 mu) u cmech
skcrparuposasin EtOAc (100 M x 3). OObenuHEHHbIE OpraHUYeCKHe BEIeCTBA MPOMBIBAIU
COJIEBBIM PAacCTBOPOM M KOHLICHTPUPOBAIU C mojydeHueM coemuHeHus b (7,1 r, 99%) B Buze
KOPUYHEBOT'O Macia.

Cmaousa 2
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Cwmeck coequnenusi b (7,1 r, 28,8 mmounsb, 1,0 5kB.), NH4Cl (1,5 r, 28,8 mmons, 1,0 5kB.) B
starone (120 M) u Boze (20 Mir) HarpeBasiu 10 TEMIIEPaTypbl 0Opa3oBaHMs (PIErMbl U HACTSIMU
nobasmsuiu Fe (4,8 r, 86,4 mmonb, 3,0 5kB.). Ilocne noGaBieHHs cMeCh MEPEMEIIUBATH C
00OpaTHBIM XOJOAMJIBHIUKOM B TEUEHHE 2 U, OXJIAXKIAIH 10 K. T. U GUIbTpoBain uepes nenut. K
¢unbTpary nodasnsim Boay (300 mu). Ilonydennyro cmech sxctparuposanu EtOAc (200 mu X 2).
OOpennHeHHbIe OPraHUYEeCKHE CJIOU IPOMBIBAJIN COJIEBBIM pacTBOPOM (200 Mt X 2), CyImim Haj
6e3BoaHbIM NaxSO4 u punbTpoBanu. GUIBTPAT KOHLEHTPUPOBAIHN € MOJTYYEHHEM HEOUHIEHHOTO
coenunenus ¢ (6,0 r, 96,7%) B Bume kopuuHeBoro macna. LC/MS: 216,1 [M+H] ™.

Cmaousa 3

Cwmecsk coequnenus ¢ (6,0 T, 27,8 mmons, 1,0 5kB.), (H-Bu)sN Br3(14,0 r, 29,2 mmons, 1,05
skB.) B DCM (180 mu) u CH30H (120 mi) nmepeMemnnBaiu IMpu KOMHATHOM Temreparype B
TeyeHue 2 4. PeakuMOHHYI0 CMeCh KOHLEHTPHUPOBAJIM U OCTaTOK OYHINAJIM METOJOM
xpomarorpaduu Ha cunukarene (PE/EA=10/1) ¢ nony4enuem coenunenus d (4,9 r, 59%) B Buze
sxenroro Macaa. LC/MS: 294,0 [M+1] 7.

Cmaous 4

Cwmeco coequnaenus d (4,9 T, 16,6 mmodb, 1,0 5kxB.) u m3oamunautputa (3,9 r, 33,2 MMOJIb,
2,0 5xB.) B THF (200 my1) mepemernBaiy mpyu KOMHATHOM TeMIepaType BCIO HOYb B aTMocdepe
a3ora. PeakimOHHYI0 CMeCh KOHLIEHTPUPOBAJIN U OCTATOK OUUINAIN METOIOM XpoMarorpapuu Ha
cunukarese (PE) ¢ monyuenuem coenunenus e (4,2 r, 90%).

Cmaousa 5

Cwmech coenuuenus e (4,2 T, 15,0 mmonb, 1,0 3kB.), aHTpaHuioBoit kuciotsl (1,44 r, 10,5
mMmoJib, 0,7 3kB.), anerara kamus (2,94 r, 30,0 mmounb, 2,0 3kB.), auerara menu (0,8 T, 4,5 MMOJIb,
0,3 skB.) u nopowmkoodpasnoit menu (0,3 r, 4,5 mmonb, 0,3 3kB.) B 2-nenranone (80 wmu)
nepeMernBaIi ¢ OOPaTHBIM XOJIOJUIBHUKOM BCIO HOUYB B aTMOC(epe a30Ta. PeakIIMOHHYIO CMeCh
OXJIAXKIAIH IO KOMHATHOHM TeMmepatypsl U nodasisuii Boay (200 mut). CMmech MOIKHUCISUIA 10
srauennst pH=2 npu nomommu 2 H HCI u ¢punerposanu yepes nenut. @PuibTpaT 3KCTParupoBaju
EtOAc (200 mit x 2). OObegMHEHHBIE OPTaHIMYECKHE CJIOU IPOMBIBAJIN COJIEBBIM pacTBOpoM (200
M X 2), cymmnan Han Oe3BomHbIM NaxSOs4 m punmpTpoBau. @uUibTpaT KOHUEHTPHUPOBAIUA U
ocTaTok pactupanu B nopomok ¢ PE (20 mu) u ¢punsrposanu ¢ nonyuennem coenunenus f (2,0 r,
40%). 'H AMP (400 MI'u, CDCl3): § 9.56 (s, 1 H), 8.09 (dd, J=1.6 T'wy, 8.0 T'wt, 1 H), 7.47-7.38 (m,
2H), 692 (d,J=2.8Tn, 1 H), 6.88-6.83 (m, 1 H), 6.60 (d, J=2.8I'ry, 1 H), 4.47-4.40 (m, 1 H), 3.82
(s,3 H), 1.32 (d, J=6.0I'y, 6 H). LC/MS: 336,2 [M+H] ™.

Cmaous 6

Cwmecp coenunenws f (2,0 r, 5,95 mmons) B pearente Mtona (50 mut) nepemennBany npu

KOMHATHOU TeMIiepatype B aTMocdepe a30Ta B TeUEHHE 2 U, 3aTeM BBUIMBAIHM B CMECh JIbAA U
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Bozel (50 r). TBepnoe BemecTBo cobupanu ¢unbTpanuei u cymuin. HeouuimeHHbIH OCTaTOK
ounmanu Meroaom xpomartorpadun Ha cunmkarene (PE/EA=10/1) ¢ mony4deHnem coenuHeHNs g
(500,0 mr, 30%) B Buze skenToro Teepaoro semectsa. 'H AMP (400 MI'u, DMSO-ds): § 13.90 (s,
1H), 11.74 (s, 1 H),8.22(d,J=80Tw, 1 H),8.00(d,J=84Tw, 1 H), 783 (t,J=72Iy, 1 H), 7.37
(t, J=7.2T'y, 1 H), 6.64 (s, 1 H), 3.88 (s, 3 H). LC/MS: 276,1 [M+H] ™.

Cmaous 7

K cmecu coennnenns g (310,0 mr, 1,13 mmons, 1,0 5kB.) 1 Cs2CO3 (919,0 mr, 2,82 Mmodb,
2,5 skB.) B aueronurpuie (60 mur) nodasisum stuiionanerar (363,0 mr, 1,69 mmons, 1,5 3kB.).
Cmecp mepememmBaid INpU K. T. BCIO HOYb U (UIBTPOBANIM dYepe3 wenur. Puibrpar
KOHLIEHTpUpoBanu u ounmanu meronoM mnpern.-HPLC ¢ nonydyenuem coenunenus h (20,0 wr,
4,9%) B BUAE KeNTOro TBEpAOro Bemectsa. LC/MS: 362,0 [M+H]".

Cmaous 8

Cwmecnb coenunenus h (20,0 mr, 0,055 mmonsb, 1,0 5kB.), LIOH-H>O (12,0 mr, 0,277 mmornb,
5,0 axB.) 8 THF (5,0 mu1) u H2O (5,0 mu1) mepemernBany mpu K. T. BCIO HOUb, pa30aBisuid BOJOH
(15,0 mi) u sxcrparuposanu EtOAc (10 mn x 2). Bopsblii cioii nogkucisuy 1o 3Ha4eHus: pH=3
npu nomoutu 2 H HCI u skcrparuposanu EtOAc (15,0 Mt x 2). OObennHeHHbIE OpraHUYecKue
CJIOM TIPOMBIBAH CoOJieBbIM pactBopoMm (10,0 mu x 2), cymmnan Hax Ge3BomHbiM NaxSOs u
¢unbTpoBan. OUIbTPAT KOHLUEHTPUPOBAIU C monyueHueMm coenuHenust 314 (15,0 mr, 81%) B
BUJIE *enToro Teepaoro semectsa. 'H SIMP (400 MI'y, DMSO-ds): & 8.26 (dd, J=1.6, 8.0 'y, 1
H), 7.90-7.86 (m, 1 H), 7.64 (d, J=8.8T'1, 1 H), 7.42 (t, J=7.2I', 1 H), 6.85 (s, 1 H), 5.14 (s, 2 H),
3.66 (s, 3 H). LC/MS: 334.0 [M+H] . NOESY.

[pumep 51: Cunres coenunenus: 313
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K pacrBopy coenunenus a (2,5 r, 13,4 mmonsb, 1,0 3x8.) B DCM/MeOH (60 mn/40 mn)
nobasnsin TBABTr3 (6,8 1, 14,1 mmonb, 1,05 3xB.) npu 0°C. PeakinoHHYIO CMeCh IepeMeLIBaIn
NPy KOMHATHOMH Temrepartype B TedeHue 2 4, BbutnBaiu B Boxy (100 mur) u sxcTparuposamn DCM
(100 mxt x 2). Opranndeckyro ¢a3sy MPOMBIBAINA COJIEBBIM pacTBopoM, cymuin Hajg NaxSOs u
KOHLIEHTpUpOoBaIH. HeounieHHbIi MPOAYKT OYUINAIA METOAOM XpoMaTorpaduu Ha CHIIHKarene
(PE/EtOAc, 10/1) c monyuennem coenunenusi b (1,9 r, 54%).

Cmaousa 2

Cwmeck coenunenusi b (1,9 r, 7,2 mmons, 1,0 3xB.) B S H HCI/THF (6 mn/3 M) noGassuiu
NaNO: (0,6 t, 8,6 mmonb, 1,2 5kB.) nmpu 0°C. Peakunonnyro cmech nepememusaiu npu 0°C B
teyerne 1 u u nodasnsimu NaBH, (0,8 r, 21,6 mmons, 3,0 5kB.). PeakiinoHHyI0 CMeCh HarpeBajiu
70 KOMHATHOH TemmepaTtypbl W mnepeMermiuBaiu eme 1 4, BbutmBanu B Boxmy (100 wmu) m
skcrparuposanu EtOAc (200 mu). Opranudeckyro a3y NpOMBIBaIM COJIEBBIM PAacTBOPOM,
cyumiim Han NapSOs ¥ KOoHUeHTpupoBaid. HeouuineHHBI OCTaTOK OYHUINATH METOIOM
xpomarorpaduu Ha cunukarene (PE/EtOAc, 10/1) ¢ nony4yenuem coenunenus ¢ (1,2 r, 67%) B
BHJIe OEJIOro TBEPIOrO BEIECTBA.

Cmaous 3

PactBop coenunenus ¢ (1,2 r, 4,8 mmoib, 1,0 5kB.), coenunenus d (789,0 mr, 5,8 MMoIb,
1,2 sxB.), KOAc (1,4 1, 14,4 Mmmons, 3,0 5kB.), nopomkoodpasHoi meau (92,0 mr, 1,4 mmods, 0,3
5kB.) 1 Cu(OAc); (261,0 mr, 1,4 mmons, 0,3 5kB.) B 2-nientaHose (15 M) mepeMemuBamu npu
140°C Bcro HOub B arMochepe N, 3aTeM OXJIaKaaiu 10 KOMHATHON TEMIIEPATYPbI U TO0aBIISIIN
2 1 NaOH (100,0 mi). ITony4eHHyro cMech (UIBTPOBATH Yepe3 LeauT. PuibTpaT MOAKUCISIIN
no 3HaueHus: pH=2 npu momoum koHu. HCI, 3arem skcrparupoBamu EtOAc (50 mn x 3).
OObennHeHHbIE OPTaHMYECKUE CJIOU MPOMBIBAJIM COJIEBBIM PACTBOPOM, CYLIMJIH HaJ O€3BOIHBIM
Na2SO4 u punsrpoBanu. PuUabTpaT KOHUEHTPUPOBAIU B BakyyMe. OCTaTOK OYHINAIA METOIOM
KOJIOHOUHOH xpomarorpapumu Ha cuimkarene (PE/EA=10/1, 1% AcOH) ¢ mnoay4yeHuem
coequnenus e (620,0 mr, 34%). LC/MS: 308,2 [M+H]+.

Cmaous 4

Cwmecp coenmnenust e (620,0 mr, 2,0 mmonb, 1,0 3kxB.) B pearenre HMrona (8 mu)
nepeMeIInBaId PH KOMHATHOW TeMIlepatype B TedeHHne 2 4. PeakmoHHYI0 cMech pa30aBisuiu
Bomoi (50 mu) u skcrparuposann DCM (100 mim). Opranndeckyro a3y MpOMBIBAJIN COJEBBIM
pacTBopoM, cymn Hax Oe3BomgHbIM NaxSOs4 M KOHIEHTpupoBaiH. HeouuineHHBIH MpPOayKT
ounmanu Meroaom xpomarorpadun Ha cunukareie (PE/EtOAc, 2/1) ¢ mony4eHneM CoeqMHEHUs
f (280,0 mr, 48%). LC/MS: 290,1 [M+H]+.

Cmaous 5



212

Cwmeco coenunenus f (280,0 mr, 0,97 mmoinb, 1,0 3kB.), coenunenus: g (415,0 mr, 1,94
mmoJib, 2,0 3kB.) U CsxCOs3 (949,0 mr, 291 mmonb, 3,0 3kB.) B amneronutpuie (15 wu)
nepeMeIInBaIN TPH KOMHATHON TEMITEpaType BCIO HOUb. PeaklinOHHYI0 cMeCh pa30aBiisiiii BOAOH
(50 mu) m sxcTparuposair DCM (50 mut). Opranndeckyro ¢pa3y MpOMBIBAIH COJEBBIM PACTBOPOM,
cymmian Hajx OespomgHbIM NaxSOs4 m kOoHHEHTpupoBanu. HeouuineHHBIH NPOAYKT OYHINAIN
metogoMm (C18) mpen.-HPLC (aueronutpmi/Boga ¢ TFA kak mommdukaTop) ¢ mojydeHHEM
coequnenus h (180,0 mr, 49%). LC/MS: 376,2 [M+H]+.

Cmaous 6

Cwmeco coennnenus h (180,0 mr; 0,48 mmonb, 1,0 skB.), LIOH-H,O (96,0 mr, 2,4 MMOIb,
5,0 sxB.) B THF (5,0 M) u H20 (5,0 mim) mepemernnBany npu K. T. BCKO HOYb, pa30aBIisiivd BOROH
(20 mi) u sxcrparuposaiu EtOAc (20 mn x 2). Boxguelil cnoii noakucnsiau Ao 3HadeHust pH=3
npu nomoinu koHuenrpuposanHoit HCI u sxcrparuposanu EtOAc (20 mi x 2). O0benuHeHHbIe
OpraHMYecKue CJIOM KOHLIEHTPUPOBAJIHM M OUHUINAIN METOAOM XpomaTorpaduu ¢ oOparneHHOH
dazoit (HO/MeCN=1/9 - 1/1, 1% TFA) ¢ nonyuenuem coenunenus 313 (46,2 mr, 28%) B Buze
enToro Teepaoro semectsa. H SAMP (400 MI'u, DMSO-ds): § 8.07 (d, J=8.0 T'ny, 1 H), 7.74-
7.70 (m, 1 H), 7.53 (d, J=8.4 I';, 1 H), 7.32-7.28 (m, J=8.0, 1 H), 7.00 (s, 1 H), 4.94 (s, 2 H), 3.87
(s,3 H), 3.65 (s, 3 H). LC/MS: 348,1 [M+H]".

IIpumep 52: Cunre3 coenunenus: 309
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Cmaous 1

K pactBopy coenunenus a (1,5 r, 8,7 mmons, 1,0 5xB.) B 6 H HCI (16 M1, 11 3xB.) npu
-5°C nobasnsinu o karusiM pactop NaNQO» (654,0 mr, 9,5 mmons, 1,1 3kB.) B Bozge (2 mut). Cmech
nepemermmBanu npu 0°C B Teyenne 10 muH, 3atem nobassuiu pacteop KI (4,33 1, 26,1 mmorb,
3,0 axB.) B Bozme (4 mu). PeakumonHyro cmech nepemermmBanu npu 0-15°C B Teuenme 1 4,
BeuTHBaSM B Bony (80 mu) m skctparuposanu EtOAc (80 mi x 2). O0bpennHEHHbIE SKCTPAKTHI

npoMbiBain Hac. pactBopoM NaxSOs; (10 mu x 2) m coneBeiM pactBopoM (10 M x 2)
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nocnenoBatenbHo. Opranuyeckuid cyiod cymuian Han Oe3BomHbiM NaxSOs punbTpoBaHM U
KOHIIEHTPUPOBAIH C onyueHnem coenunenns b (2,18 r, 88%) B Buze GecuseTHoil sxuakoctu. 'H
SAMP (400 MI'u, CDCls): 6=7.83 (dd, J=1.2I'y, J=8.0I'r, 1H), 7.44 (dd, J=1.2I'n, J=8.0I'ny, 1H),
6.90 (t, J=8.0 I'y, 1H), 2.43 (s, 3H).

Cmaous 2

PacrBop coenunenust b (928,0 mr, 2,62 mmonb, 1,0 5kB.), coenunenns ¢ (2,18 r, 7,67
mmoJib, 1,0 3xB.), Cu (147,0 mr, 2,3 mmods, 0,3 3kB.), Cu(OAc): (460,0 mr, 2,3 mmoib, 0,3 3KB.)
uKOAc (2,251, 23 mmons, 3,0 5kB.) B 2-nientanode (30 mi) nepemermuBanu npu 130°C Bcro HOUB
B atmocgepe Nz. Peakunonnyro cmech BputuBanu B Boxy (150 mu), mopkucisim 1 v HCI no
3HaueHuss pH=3 u skcrparuposanu EA (50 mu x 2). Opranudeckuii Cloi MpOMBIBAIN COJIEBBIM
pacTBOPOM U KOHLIeHTpupoBanu. Heouninennoe coenHeHNe OYHIIAIN METOA0OM XpoMaTorpaduu
Ha cunukarene (EA/PE=1/5) ¢ nonydenuem coenunenus d (1,77 r, 62%) B Buae KenaToro
TBepaoro semectsa. LCMS: 374,0 [M+H]".

Cmaous 3

PacrBop coenunenus d (1,65 r, 7,67 mmons, 1,0 5kB.), coenunenus e (1,68 r, 7,86 Mmodb,
3,0 5xB.) u Cs2C0O3 (2,56 T, 7,86 MMoub, 3,0 5kB.) B aueToHuTpusie (30 M) mepeMeInnBajy MpHu K.
T. BCIO HOYb, a 3aTeM paszbassuiu Bonoit (90 mut). Cmeck nonkucisuim 2 H HCI no 3Hauennst pH=3,
nepeMelnBad Npu K. T. B TedeHne 30 mMuH, a 3ateMm skctparuposanu EtOAc (50 mum x 2).
OObenuHeHHbIE OpraHMYECKUe CJIOU MPOMbIBaH Boaow (30 mi1) u conieBbiM pacTBopoMm (30 mur),
cymii pu nomoiny 6e3sogHoro NaxSO4 1 koHeHTpupoaiu. Ocrarok ouninain merogom C18
npen.-HPLC ¢ nonyuenunem coequnenus f (553,0 mr, 48%) B BHIE JKEITOTO TBEPIOTO BELIECTBA.
LCMS: 4422 [M+H]".

Cmaous 4

PacrBop coenunenus f (50,0 mr, 0,11 mmons, 1,0 3xB.) u LIOH. H>O (24,0 mr, 0,55 Mmmorb,
5,0 3xB.) B THF/H,O (5 mM31/5 mu1) mepeMernnBaiy npu K. T. BCKO HOYb, & 3aTeM pa30aBIisiiii BOIOH
(10 mm). Cwmecy mopkucnsiim 2 H HCl po 3mauenums pH=S5S u ¢unbTpoBanu. @uibTpar
KOHLIEHTPHUPOBAJIM B BaKyyMe ¢ nojydeHueM coenuneHust 309 (27,6 mr, 59%) B BUAE KEATOrO
TBepnoro semectsa. 'H AMP (400 MI'u, DMSO-ds): § 13.02 (brs, 1 H), 8.19 (d, J=8.4 ', 1 H),
8.10-8.08 (m, 2 H), 7.58 (d, J=8.8 'y, 1 H), 7.54-7.52 (m, 1H), 5.47 (s, 2 H), 2.34 (s, 3 H). LCMS:
412, 1[M+H]".

IIpumep 53: Cunres coenunenus: 308
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Cmaous 1

Cwmeco coequnenus a (1,03 r, 6,82 mmoub, 1,0 5xB.), coequnenusi b (2,3 r, 8,19 mmons, 1,2
9KB.), auerata kanus (2,0 r, 20,5 mmods, 3,0 5kB.), anerata menu (373,0 mr, 2,05 mmods, 0,3 5kB.)
u mnopoiukoodpasuoii menu (131,0 mr, 2,05 mmonb, 0,3 5kB.) B 2-neHranone (20,0 m)
nepememuBany npu 140°C Bcroo HOYb B aTMocepe a3oTa, 3aTeM OXJIXTAIH IO KOMHATHOW
Temmeparypbl u pazdasisuin Bogoi (30,0 mi). [lonydeHHyo cMech GUIBTPOBATIH Yepe3 LIeIUT.
@unbrpat noakucisuy a0 3HadeHust pH=2 npu nomoru 2 H HCI, sxcrparuposamu EtOAc (25 mn
x 2). OOpequHEeHHBIE OPraHNYECKHE CJION IPOMBIBAIN COJIEBBIM PACTBOPOM (25 MII X 2), CyIInIn
Han OesBomHbiM NaxSOs u  ¢unbTpoBanu. @PuUibTpaT KOHLUEHTPUPOBAIU C TOJYYCHHEM
HEOYMIIEHHOTO COEAMHEHUs, KoTopoe pactupanu B nopomok ¢ PE (20 mi) u unprpoBanu ¢
nony4yenurem coenunenus ¢ (1,6 r, 77%). LC/MS: 305,1 [M+H]".

Cmaous 2

Cwmecp coequnenus ¢ (1,6 T, 5,25 mmonb) u pearenta Mtona (20 mn) Harpesaiu npu 70°C
B TeueHre 30 MUH, 3aTeM OXJIa’KIaJI U BITUBAJIM B CMeCh Jibaa v Boabl (30 ). TBepaoe BemecTso
cobupanu GuibTpanueil U Ccymwin ¢ noinydyeHneM HeouniieHHoro coequHenus d (1,5 r, 99%).
LC/MS: 287,1 [M+H]".

Cmaous 3

K cmecu coemunenus d (1,5 r, 5,25 mmons, 1,0 3xB.) u Cs:COs (5,1 1, 15,74 mmons, 3,0
9kB.) B anieronuTpuiie (30 mu) nodasnsum coenunenue e (2,3 r, 10,49 mmons, 2,0 3kB.). Cmechb
nepeMeIINBaIN TIPH K. T. BCKO HOYb, pa30aBisuiu BogoH (25 mi) u skcrparuposanu EtOAc (25 mn
x 2). OObequHEHHBIE OPTAHUYECKUE CJION MPOMBIBAIH COJIEBBIM PACTBOPOM (25 Mit X 2), Cyuriim
Hay 0e3BonHbIM NaxSO4 1 punbTpoBasd. PUIIBTPAT KOHLEHTPHUPOBAIU B BAKYYME C TIOTYICHHUEM
Heountiennoro coennnaenus f (1,9 r, 98%) B Bune skentoro TBepaoro Bemecrsa. LC/MS: 373,1
[M+H]".

Cmaous 4
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Cwmeck coenunenus f (1,9 r, HeounteHHoe coenunenue, 5,1 mmonsb, 1,0 3xB.) u LIOH-H>O
(860,0 mr, 20,4 mmoib, 4,0 5xB.) B THF (10,0 M) u H>O (4,0 M) mepemernnBaiu npu K. T. BCKO
HO4Yb, a 3aTeM pasz0asisuin Bonoit (30,0 mir), sxcrparuposanu EtOAc (20 mn x 2). BoxHblii cioi
noakucisu 1o 3HaueHust pH=3 npu nomomu 2 H HCI u skcrparuposanu EtOAc (15 mi x 2).
OObennHeHHbIE OPTaHNYECKUE CIIOU MPOMBIBAIIN COJIEBBIM pacTBopoM (10 mut x 2), cymmiam Haz
6e3BogabM NaxSO4 u punbsrpoBanu. OuUabTpaT KOHLIEHTPHPOBAIN B BaKyyMe C NOJIYYEHHEM
coenunenns 308 (640,0 mr, 37%) B Bume xenroro Tepaoro semecrsa. LC/MS: 3451 [M+H]".
'H SAMP (400 MI'u, DMSO-ds): & 12.84 (brs, 1 H), 8.15(d, J =8.4 'y, 1 H), 8.10(d, J =8.0 I'ry, 1
H), 743 (s, 1 H), 738 (d,J =8.4 T, 1 H), 7.18 (d, ] =8.4 I'y, 1 H), 4.87 (s, 2 H), 2.72 (s, 6 H),
248 (s, 3 H).

IIpumep S4: Cunres coenunenus: 305
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Cmaousa 1

PacrBop coenunenus a (1,8 r, 6,8 mmosb, 1,0 5kB.), coenunenust b (1,0 r, 7,5 mmons, 1,1
3kB.), KOAc (2,0 1, 20,4 mmonb, 3,0 3kB.), mopoukoodpasHoi meau (132,0 mr, 2,0 mmods, 0,3
5kB.) 1 Cu(OAc); (364,0 mr, 2,0 mmoub, 0,3 3kB.) B 2-nieHtanose (50,0 M) mepemMemmBaiy npu
140°C Bcro HOub B armocdepe Ny, 3aTeM OXJakIaaud OO0 KOMHATHOW Temmeparypbl. Cmech
¢unbTpoBaIH M PUIBTPAT KOHLIEHTPUPOBAIH C TOJIYYCHUEM HEOUYHINEHHOTO COeqUHEeHuUs ¢ (2,2
r, npu6n. 100%). LC/MS: 262,0 [M+H]".

Cmaous 2

PacrBop coenunenus ¢ (HeouuIeHHOE coenuHenue, 2,2 T, 8,4 Mmob, 1,0 3kB.) B peareHTe
Hrona (25,0 M) nepememnusanu npu 70°C B TeueHUe 2 4acoOB, 3aTEM OXJIAXKAAJN U BBUTHBAJIU B
cMech Jibaa 1 BobI (50 r). Teepmoe BemecTBo codupanu GuIbTpalueil U Cy I ¢ IOy YeHUEM
coenunenns d (1,0 r, 60%). LC/MS: 244 3 [M+H]".

Cmaous 3
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PacrBop coenurenus d (800,0 mr, 3,3 mmonb, 1,0 3kB.), coenunenus e (1,4 T, 6,6 MMOJTB,
2,0 3xB.), Cs2COs (3,2 1, 9,9 Mmonsb, 3,0 5kB.) B atieronutpuiie (50,0 mMi1) mepemMernnBaiy mnpu K.
T. Bcto HOub. | M HCI nobapnsimn k cmecu no 3Hadenus pH = 5. TlomyueHHyr0 cmech
skcrparuposanu EtOAc (100 ma x 2). Opranudeckuii CJIol MPOMBIBAJIN COJIEBBIM PAaCTBOPOM U
KOHIEeHTpUpoBaitu. OCTaTOK OYMINAINA METOJOM KOJIOHOYHOW XpoMaTorpagpuu Ha CHIIMKArene ¢
nofryueHueM coeauHenwus f (400,0 mr, 39%) B Buzge sxentoro Teepaoro Bemectsa. LC/MS: 330,1
[M+H]".

Cmaous 4

Cwmecso coequnenus f (50,0 mr, 0,15 mmousb, 1,0 3xB.), NBS (31,0 mr, 0,17 mmons, 1,1 3kB.)
u AIBN (1,0 mr) B CCls (5 M) HarpeBanu no 70°C mpu Y@ oOnydyeHHUH B Te€UYeHHE 3 HaCOB.
Peak1inoHHYI0 CMECh OXJIaKAAIN U KOHLEHTpupoBanu. OCTaTOK OYUIIATN METOJJOM KOJIOHOUYHON
Xpomarorpa(uu Ha CHJIMKareNne ¢ nojay4eHneM coenunenus g (33,0 mr, 54%). 'H IMP (400 MT'w,
CDCl3): 6 8.29-8.40 (m, 2 H), 7.61-7.65 (m, 1 H), 734 (d, /J=84Twu, 1 H), 727 (t, /=761, 1
H), 7.19(d,/J=6.0T1, 1 H), 478 (s, 2 H), 421 (q, /=16 'y, 2 H), 1.26-1.16 (m, 4 H).

Cmaous 5

Cwmech coequnenus g (21,0 mr, 0,05 mmonb, 1,0 3xB.) u NaN3 (6,0 mr, 0,08 mmons, 1,6
5kB.) B DMSO (2 Mi1) mepemMeBaiy mpu K. T. BCIO HOYb. PEaKIIMOHHYIO CMeCh BbUIUBAJIH B BOAY
u skcrparupoBamu EtOAc (20 mn x 2). OOpenuHeHHblE OpPraHHYECKHe CJIOW CYLIMIH HaJ
0e3BomubiM NaxSOs4 u  koHueHtpuposanu. Ocrarok ouuianmu MmetonoMm mnpern.-HPLC ¢
nony4yenurem coenunenus h (15,0 mr, 80%). LC/MS: 371,2 [M+H]".

Cmaous 6

Cwmecoh coequnenus h (15,0 mr, 0,04 mmons) u LiOH-HO (5,0 mr, 0,12 mmonb) B
THF/H,O/EtOH (5 m/1 mu/2 mi1) mepemMemnuBaii Mpu K. T. BCKO HOYb. PEakIMOHHYIO CMeECh
pazbasisiu Bogow u skctparuposanu EtOAc (20 mit x 2). Bogayro ¢a3y JOBOAMIN 10 3HAYSHUS
pH=4 npu nomoru 1 H HCl u sxctparuposamu EtOAc (20 mi x 2). OObenMHEHHBIE OPraHUYeCKHe
cion cymi Hax 6e3BogHbIM Na; SO4 M KOHIIGHTPHPOBAJH ¢ odydeHueM coenuHeHus 305 (8,6
mr, 63%). LC/MS: 343,2 [M+H]*, 'H AMP (400 MI't, DMSO-ds): 6 13.34 (s, 1 H), 8.26 (d, J =
84T, 1 H), 8.18-8.20 (m, 1 H), 7.84-7.80 (m, 1 H), 7.55-7.60 (m, 2 H), 7.37 (t,J=7.2Tu, 1 H),
5.11 (s, 2 H), 4.90 (s, 2 H).

IIpumep 55: Cunres coenunenus: 346
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Cmaous 1

K cmecu coemmnenus a (2,0 r, 10,34 mmons, 1,0 sxB.) B DMF (20 mi) menneHHO
nobassuin MeONa (1,7 r, 31,01 mmons, 3,0 3kB.) B nensiHoi Oane. Ilocne noGapneHus cmech
nepeMemuBad NpU K. T. BCO Houb. JloGaBmsumm Boxmy (30 mur). IlonmydenHyro cmech
skcrparuposain EtOAc (30 M x 2). OObeanHEeHHbIE OPraHUYECKHUE CJIOH MTPOMBIBAIIH COJIEBBIM
pactBopom (50 mn x 2), cymwnu Han Oe3BogHbiM NaySOs u ¢unbrpoBangu. @Puibrpar
KOHLIEHTPUPOBAJIM M OCTATOK OYHINAIN METOAOM Xpomarorpadun Ha cumkarene (PE/EA=30/1)
¢ nonyuenueM coenunerus b (2,0 r, 88,9%). LC/MS: 218,0 [M+H]".

Cmaous 2

Cwmeck coequnenust b (2,0 r, 9,20 mmounb, 1,0 3xB.) 1 NH4Cl (2,5 1, 46,00 mmosib, 5,0 3KB.)
B sTanose (20 M) u Boge (5 MiI) HarpeBaIu 10 TEMIEpaTypbl 0Opa3oBaHUs GJIerMbl U YaCTIMHU
nobasmsuiu Fe (2,6 T, 46,00 mmonb, 5,0 3xB.). Ilocne moOaBieHus cMeChb TEpEeMENINBAIUA C
OOpaTHBIM XOJIOJWJIBHUKOM B TeueHue | 4, 3aTeM OXJIaKOaiu 10 K. T. U (QUIBTpOBAIHN Yepes
uenut. K punbrpary nobasmsuiu Boay (50 mi). [Tonydennyro cmech skctparuposaiu EtOAc (20
M x 2). OObenuHeHHbIE OPraHUYECKHE CJIOM MPOMBIBAIH COJEBBIM pacTBOpoM (20 mu x 2),
cymmii Hax Oe3BogHbIM Na;SOs u punsrpoBanmn. OUIbTpaT KOHIEHTPUPOBAIH B BaKyyMe C
MOJTyYeHUEM HeOouHIneHHOro coenubenus ¢ (1,6 r, 93,0%) B Buze xenroro macna. LC/MS: 187,0
[M+H]".

Cmaous 3

Cwmecsk coequnenust ¢ (1,6 r, 8,56 mmounb, 1,0 3xB.), coenqunenusid (2,7 r, 11,12 mmouns, 1,3
9KB.), anierara kauaus (2,5 r, 25,68 mmons, 3,0 3kB.), auerara menu (470,0 mr, 2,57 mmons, 0,3
9KB.) U mopoukoobpasHoit menu (164,0 mr, 2,57 mmons, 0,3 3kB.) B 2-nentanone (30,0 mn)
nepememmBaiu npu 140°C Bcro HOYb B aTMocdepe a30Ta, 3aTeM OXJIAKIAIH O KOMHATHOM
temneparypsl. Jlobasmsuin Bopy (30,0 mun). IlonmyueHHYIO cMecCh (UIBTPOBAIM Hepe3 IIeIUT.
@unbrpar noaxkucism 1o 3HadenHns pH=2 npu nomomu 2 H HCI u skcrparuposanu EtOAc (25
i x 2). OObenuHeHHbIE OPraHUYECKHE CIIOM MPOMBIBAIH COJIEBBIM PacTBOpPOM (25 mu x 2),

cyurmn Hax Oe3BogHbiM NaxSO4 u punmbTpoBain. @uiabTpaT KOHIEHTPUPOBAIU B BaKyyMe C
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NOJTY4EeHHEM HEOUHUIIEHHOTO COSMHEHNUs1, KOTOPOe OYHUINAIN pacTupanueM B nopomok ¢ PE (20
M) ¢ moaydeHuem coenunenus e (1,7 r, 65%). LC/MS: 308,1 [M+H]".

Cmaous 4

Cwmecp coenunenus e (1,7 r, 5,54 mmonb) u pearenta Mrona (20 M) Harpesanu npu 60°C
B TeueHHue | 4, 3aTeM OXJIaXKIaJld U BBUTUBAJIHN B CMecCh Jibaa U Boabl (50 r). TBeproe BemecTBo
cobupanu ¢punpTpanmeil U CyLUInIu ¢ moaydeHneM HeounmeHHoro coenunenus f (1,2 r, 75,0%).
LC/MS: 290,1 [M+H]"

Cmaous 5

K cmecu coequnenwus f (300,0 mr, 1,04 mmousb, 1,0 5xB.) u Cs2CO3 (1,0 T, 3,12 mmois, 3,0
9KB.) B aneroHutpuJie (20 mur) nobasysumn coenunenue g (450,0 mr, 2,08 mmoub, 2,0 5kB.). CMech
nepeMeInBaIU IIPH K. T. BCIO HOYb, pa3baiisiin Bogoi (20 mi) u skctparupoBaiu EtOAc (25 mn
x 2). OObeauHEHHBIE OPTAHUYECKHE CJION MMPOMBIBAIH COJIEBBIM PACTBOPOM (25 Mit x 2), CyuIim
Han Oe3omHbiM NaxSOs u  ¢unsrpoBamu. Ocrtarok oummanu wmerogom mnpern.-HPLC ¢
nojy4yenuem coenuHenus: h (200,0 mr, 51,4%) B Bune sxentoro TBepaoro Bemectsa. LC/MS:
376,1 [M+H]".

Cmaous 6

Cwmeck coequnenus h (200,0 mr, 0,53 mmosb, 1,0 3xB.), LIOH-H>O (90,0 mr, 2,13 MMoib,
4,0 5xB.) B THF (10 mu1) u H>O (2 mu1) mepemMernnBaiy npu K. T. BCIO HOYb, pazOassisiu Bopoit (15
mit) u akcTparupoBain EtOAc (10 mut x 2). BomHbli ¢j10¥ mogkucsuid 10 3HadeHus pH=3 npu
nomor 2 H HCI u skcrparuposanu EtOAc (15 M x 2). OObenuHeHHbIE OpraHHYECKHe CIION
NPOMBIBAJIN COJIEBBIM pacTBopoM (10 M x 2), cyurmnum Han 6e3BogabiM NaxSO4 v GuiIbTpoBaIH.
OunbTpaT KOHLUEHTPUPOBAIN B BaKyyMe ¢ monydeHueMm coenuHeHust 346 (165,0 mr, 89,2%) B
BUJIE JKENTOro TBepaoro semectsa. LC/MS: 348,1 [M+H]". 'H SAMP (400 MI'u, DMSO-ds): §
13.16 (s, 1 H), 8.26 (d,J=8.0T', 1 H), 7.80 (t,J=7.6 'y, 1 H), 7.68 (s, 1 H), 7.60 (d, J=8.8 'Ly, 1
H),735(d,J=7.6 T, 1 H), 5.11 (s, 2 H), 3.98 (s, 3 H), 3.78 (s, 3 H).

IIpumep 56: Cunres coenunenus: 338
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Cmaous 1

PactBop coenunenus a (15,76 r, 100 mmons, 1,0 3xB.) B 3 M HCI (100 mu) npu 0°C
nobasnsim mo karsiMm pactBop NaNO: (7,59 r, 110 mmons, 1,1 3kB.) B Boge (20 mi). Cmech
nepemewmBanu npu 0°C B Teuenune 30 muH, 3ateM nodasisuiu K pacteopy KI (49,8 r, 300 mmoub,
3,0 5kB.) B Bozze (40 mu1). [TonyueHHy 0 CMeCh MepeMeIInBaIU MPH K. T. B TeYeHHE | 4, BbUTUBAIN
B Bony (100 mun) u axctparuposaiu EtOAc (150 mn x 2). OO0benuHeHHbIE OPraHUYEeCKUE CIIOU
npoMbiBann Hac. pactBopoM NaxSOs (50 mum x 2) u conmeBbiM pactBopoM (50 mu x 2),
NIOCJIEIOBATENIbHO, a 3aTeM cymmian 0e3BomHbIM NaxSO4, GUIBTPOBAIM U KOHLIEHTPUPOBAJIH.
Ocrarok ounimanu meronoM xpomarorpaduu Ha cunukarene (PE) ¢ nmonydyenuem coenunenus b
(26,0 T, 97%) B BUAE KpacHOI xuakoctu. LCMS: 268,9 [M+H]".

Cmaous 2

PacrBop coequnenust b (7,5 r, 27,8 mmons, 1,2 5kB.), coenunenus ¢ (5,0 r, 23,2 MMOJIb,
1,0 5xB.), KOAc (6,7 T, 69,5 mmons, 3,0 3kB.), moporikoodbpasuoii meau (450 mr, 7,0 mmons, 0,3
5kB.) U Cu(OAc): (1,3 1, 7,0 mmob, 0,3 3kB.) B 2-neHTanosne (50,0 mur) nepemernusaiu npu 140°C
BCIO HOYb B arMoc(epe Nz, 3aTeM OXJaKAalu OO KOMHATHOW Temrepatypsl. [lobasmsnn 2 H
NaOH (100 mn). TTonydennyro cmech (GribTpoBaiu depe3 UenuT. OUIbTpaT NOIKUCISUTH 10
srauennst pH=2 npu nomomu koHu. HCI u sxctparuposamu EtOAc (100 min x 3). Opranndeckuii
cnoit koHUeHTpuposanu. Octatok pactupanu B nopomok ¢ PE u ¢unbrpoBanu ¢ noiaydeHuem
coenunennus d (5,5 r, 67%). LC/MS: 356,0 [M+H]".

Cmaous 3

PacrBop coenunenus d (5,5 r, 15,5 mmonb, 1,0 3kB.) B pearenre Mtona (30,0 mu)

nepemermmBanu npu S0°C B Tedenue 2 yacoB. CMech BbUTHBAH B JieAsHy O Boay (50 r). Teepnoe
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BEIIECTBO coOnpanu GpuipTpaei 1 CyImy ¢ moxydeHneM coenuaenus e (5,2 r, 99%). LC/MS:
338,0 [M+H]".

Cmaous 4

PacrBop coenunenus e (5,2 T, 15,4 mmonsb, 1,0 5kB.), coenunenus f (6,6 , 30,9 mmos, 2,0
9kB.) U Cs2COs3 (15,1 1, 40,3 mmonb, 3,0 5kB.) B aneronurpuiie (100,0 M) nmepemernvBamu npu
45°C Bcro Houb, 3aTeM nobdasnsim 1 H HCI no 3navenus pH = 2~3 u skcrparuposanu EtOAc (100
M1 X 3). OpraHu4ecKuii CJI0i IPOMBIBAIN COJIEBBIM PACTBOPOM, 3aT€M CYIIWIH HaJl O€3BOJHBIM
Na;SO4, ¢unpTpoBam U KOHUEHTpuUpoBamu. OCTaTOK OYHMINATH METOAOM KOJIOHOYHOMU
Xpomarorpadguu Ha cuUjMKarene ¢ MojJydeHueMm coequHeHus g (6,2 r, 95%) B BuAe KenToro
tBepaoro Bemectsa. LC/MS: 424,0 [M+H]". 'H AMP (400 MI'u, DMSO-ds): 6 8.13 (d, ] =8.4 'y,
1 H),804(d,J=84Tu, 1 H), 788 (s, 1 H), 7.55 (dd, J =8.4 I';, 1 H), 7.50 (d,J =8.4 I'y, 1 H),
5.15(s,2 H), 430-4.25 (m, 2 H), 3.73 (s, 3 H), 1.28 (t,J =7.2 'y, 3 H).

Cmaous 5

Cwmeck coenunenus g (2,0 r, 4,8 mmonb, 1,0 3kxB.), coenunrenus h (864,0 mr, 14,4 mmonb,
3,0 skB.), Pd(dppf)Cl2 (352,0 mr, 0,48 mmons, 0,1 3xB.) u CsF (2,4 1, 16,4 mmosb, 3,4 9kB.) B
auokcane (28 mun) nepemernusany mpu 90°C B atmocdepe Nz B Tedenue 16 yacos. PeakiinmonHyo
cMeCh (PMIIBTPOBAIM MPU NMOMOLIH HenauTa. PuibTpaT KOHLIEHTPHPOBAIM M OCTATOK OYHIIAIH
meronoM xpomarorpadun Ha cunukarene (PE/EA = 5/1) ¢ nonaydenuem coenunenwus i (1,45 r,
68%) B BUjIE *KeNTOro TBepaOro Bemecrsa. LCMS: 360,1 [M+H]".

Cmaous 6

Cwmech coequnenus i (1,45 r, 4,0 mmonsb, 1,0 3xB.) u LIOHH>O (1,1 1, 26,0 mmons, 6,5
skB.) B THF/H,O/EtOH (10 mu/2 m/4 mi) nepemermuBanu npu 25°C BCO HOYB. PeakmoHHyO
cMmech HarpeBanu a0 45°C u mepeMemuBaiM eile B TeUeHUE 2 4YacoB. PEakIMOHHYIO CMeECh
pazbasisuin H,O (100 muor) u punbrpoBanin. @unbrpar sxcrparuposain EtOAc (100 ma x 2).
Bonnyro ¢asy nopkucisuim konu. HCI o 3navenunst pH = 2, a 3arem skcrparuposanu EtOAc (100
M1 x 2). Opranuueckue ¢pa3pl O0BEIUHSIIN U KOHLICHTPUPOBAIH C MoNydeHneM coenuHenus j (1,4
r, 96%) B Buie *xkenToro Teepaoro semecrsa. LCMS: [M+H]", paccunr.:332,0, nonyueno: 332,0;
"HAMP: (DMSO-ds, 400 MI'), 6 8.13 (d, J=8 T, 1 H), 8.06 (d, J=8 I';, 1 H), 7.42-7.45 (m, 2
H),720(d,/J=7.6T1, 1 H), 5.10(s, 2 H), 3.76 (s, 3H), 2.48 (s, 3 H).

Cmaous 7

Cwmech coequnenus j (50,0 mr, 0,15 mmonsb, 1,0 3xB.), NHCN (7,6 mr, 0,18 mmons, 1,2
3kB.), HATU (68,0 mr, 0,18 mmons, 1,2 3xB.) u DIEA (58,0 mr, 0,45 mmois, 3 5kB.) B DMF (3,0
wi1) nepememnBanu npu 10°C Bcro Houb. Peakumonnyro cmech pasbasmsmn HxO (20 min) u
skcrparuposanu EtOAc (20 ma x 3). Opranndeckue cion 0ObeAHHSIN U KOHIEHTPUPOBAJH C

MOJIYYCHUEM HEOUYHUIIEHHOTO COeNUHEeHMs, kotopoe oummanu meroaom C18 mpen.-HPLC
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(aueronutpuin/Boga ¢ NH3 . H2O xak monmdukarop) ¢ nmonydenuem coenunenus: 338 (16,7 wr,
31%) B BHAe xenToro Teepaoro Bemecrsa. LCMS: [M+H]", paccuur.:356,1, nonyueno: 356,1;
'H AMP: (CDs0OD, 400 MI'nn), 6 8.23 (d, /J=8.4Tu, 1 H), 8.14 (d,/=8.8 'y, 1 H), 7.34-7.36 (m,
2H),720(d,/=84Tu,1H), 507 (s,2H), 3.85 (s, 3H), 2.53 (s, 3 H).

IIpumep 57: Cunres coenunenus: 339
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EDCI (69,0 mr, 0,36 mMoub, 1,2 5kB.) nobasisiiu k pactBopy coenunerus a (100 wmr, 0,3
mMMmonb, 1,0 5kB.), O-metunruapoxkcunamunaa rugpoxiopuna (30 mr, 0,36 mmous, 1,2 sxs.), HOBt
(49 wr, 0,36 Mmmodb, 1,2 3xB.) 1 TpusTHIaMuHa (0,1 Mii, 0,66 Mmob, 2,2 5kB.) B DCM (8 mu) pu
KOMHATHOH TeMIiepatype. PeakiiuoHHyI0 cMeCh NepeMellnBaIl P KOMHATHON TeMIepaType B
teyenue 2 4, racwim Hac. BogHbIM NaHCO;3 (30 mu) u skctparuposain DCM (25 mn x 2).
OObenuHeHHbIe OpraHUYecKHe CJIOHM MPOMBIBAJIN COJEBBIM pacTBOopoM (30 mul), Cymmian Haj
Na2SO4 u xonnenrpuposanu. Ocrarok ounimanu merogom C18 npen.-HPLC (anerorutpun/Bona
¢ TFA xax Momudukarop) ¢ monyueHuem coenuHenus 339 (63,6 mr, 58%) B Bume KeaTOro
tBepnoro semectsa. H SIMP (400 MI'u, DMSO-ds): §=11.49 (s, 1H), 8.14 (d, J=8.4 T'u, 1H),
8.06 (d, /=8.4Twu, 1H), 7.44 (d, /=8.4 'y, 1H), 7.37 (s, 1H), 7.20 (d, J/=8.0 I';, 1H), 4.94 (s, 2 H),
3.77 (s, 3H), 3.68 (s, 3H), 2.49 (s, 3H). LCMS: 361,3 [M+H]".

IIpumep 58: Cunres coenunenus: 347

o}

i Q NH
- 2
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N Cl  HATU, DIEA, DMF, 10°C cl N

o oL BCIO HOUb (ONQ H
N.g20

T
OH o

a
347

Cwmeck coenunaenust a (50,0 mr, 0,15 mmons), coenunenust b (17,0 mr, 0,18 mmons), HATU
(68,0 mr, 0,18 mmonp) u DIEA (58,0 mr, 0,45 mmounb) B8 DMF (3,0 mur) nepemernuanu mpu 10°C
BCIO HOYb. Peakimonnyro cmech pasdasisuin H>O (10 mur) u skcrparupoBanmu EtOAc (5 mit x 3).
Oprannyeckne cion OOBENUHSIM M KOHLEHTPHPOBAIU C TOJNYYEHHEM HEOUYHINEHHOTO
coenuHeHusi, koropoe ounmann merogom C18 npen.-HPLC (aueronutpun/sBona ¢ NH3z H,O kak
moaudukarop) ¢ monyuenuem coenuHerus 347 (17,3 mr, 28,2%) B Buae KENTOro TBEPAOTO

semectsa. LCMS: [M+H]", paccuur.: 409,1, nonydeno: 409,3. 'H AMP: (CD;0D, 400 MI'ni), &
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821(d,/=80Tu, 1H),812(d,/=84Tu, 1H), 736-738 (m,2H),7.20(d,/J=8.4Tu, 1 H),
5.06 (s, 2 H), 3.85 (s, 3H), 3.28 (s, 3H), 2.52 (s, 3 H).

Hpumep 59: Cunres coenunenuii 261, 262, 348, 349, 351 u 352

Coenunenus 261, 262, 348, 349, 351 u 352 nony4yanau Ha OCHOBE CUHTE3a coeuHeHus1 347
C MPUMEHEHHEM He0OXO0IUMOTO CyIb(pOoHaAMHIA.

IIpumep 60. KoHkypeHTHbINH aHA/JH3 OTBETA HA KOHLEHTPALIHIO YeJ0Be4YeCKOro
oeaka STING FP

Meuennsiii Gpayopecuenrom c-di-GMP, nonTeepxaennsbiii murang STING, cmemmuBanu ¢
pekomOuHanTHEIM hSTING-CTD B popmaTe roMoreHHoro aHainusa ¢ NPUCYTCTBHEM MK Oe3
MPUCYTCTBHSI COENMHEHUST B COOTBETCTBHHM C HACTOsLIEH 3asBKOH (TuTpoBaHHOro) B PBS B
yepHbIX 384-nyHouHbIX IutaHmeTax (10 Mk Ha JyHKY). AHHU30TPONUIO (HIyOpecLeHIun
ONpeneNsii Ha MHOTOMOAOBOM YCTPOWCTBE Ml cuMThiBaHus IutaHmeroB PerkinElmer
EnVisions. ITnaHmer MOXHO ObUIO CUHTHIBATH CPa3y IMOCJIE CMEIINBAHKS PEAreHTOB WM 4Yepes
HECKOJIBKO 4acoB 0e3 N3MEHEHUs CUTHAJIOB.

Mamepuanvt u o6opyoosanue

1) hSTING (mocrasumk: HDB).

2) 2'-Fluo-AHC-c-diGMP (BIOLOG, Ne F009).

3) 2'3'-cGAMP (BIOLOG, Ne C161).

4) DMXAA (InvivoGen, Ne tlrl-dmx).

5) DMSO (Sigma, Ne D5879-100 mun).

6) 10 x PBS (HDB, Ne MCP-020).

7) Ananutuyeckuil naaHeT, 384-1yHOUHbIN YepHBIH MUIAHIIET, TBEPAOE YEPHOE JHO
(Greiner, Ne 784076).

8) ITpomexyTOUHBIA TUTAHIIET s pa30aBieHHuss COeAMHEHui, ruiaHmer 384 LDV
(Labceyte, Ne LP-0200).

9) YerpoticTBo aist Mmaruny s ¢ skuakoctsimu, ECHOS50 (Labceyte).

10)  YcrpolcTBO 1i1st MAHUNYJSINMHN C SKUAKOCTsIMH, Bravo (Aglient).

11)  VYcrpolictBo ans cuntbiBanus ranHmeros, Envision (PerkinElmer).

12)  Llentpudyra (Eppendorf).

13)  MHuorokaHaipHas numeTka (Raining).

14)  10-mn pesepsyap (Corning).

15)  15-ma uentpudyxkHas npodupka (Corning).

16)  Camokesimasics IieHKa JJisI 3arnedaTbiBanus miaHmeTos (BioRad).

lonyuenue coeounenuii
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a) KonTeiineps! kaxaoro coenuHeHus: neHtpudyruposanmu npu 1000 oboporax B
MUHYTY B T€U€HHE 5 MUHYT.

b) Coenunenus pacteopsuii B DMSO npu 30 MM.

c) CoenuHeHuss B JOCTaTOYHON CTENEHM OTKPYYMBald Ha BOpPTEKCE U
uentpudyruposau npu 1000 oboporax B MUHYTY B Te4€HHE | MUHYTBL.

d) 16 Mk pacTBOpa coeauHeHus nepeHocuu B madmer LDV ¢ coequnenuem.

e) I'oToBunm 2-KpaTHble cepuiiHble pa30aBIeHUs] PACTBOPA COESIUHEHUS C TIOMOLIBIO
DMSO u nonyuanu 14 konuentpauuii B 384-nynounom mnanuere LDV ¢ coenunenuem.

f) ITnanmer LDV otkpyuuBanmu npu 1000 oboporax B MUHYTY B TeueHue 60 CeKyH[
U 3anedarbBanu Gosabroi (xpanunu mpu -20°C, eciu He UCTIONb30BAIN HEMEJIEHHO).

g) 335 Hn kaxnoro coenuHeHus w3 miaHmera LDV ¢ coenquHeHneM nepeHocusu B
ananmutndeckuil mianmer (ECHOS50).

Lonyuenue 3onoa

a) 200 MxM wmarounblii pactBop 30Hma (2'-Fluo-AHC-c-diGMP) pasbasnsim ¢
nomotnsio ddH>O 1o 6 MKM paboueit KOHLIEHTPALHH.

b) 10-12 mxs1 6 MkM pabouero pacTBopa 30HAA NMEPEeHOCHIH B TuiaHmer LDV.

c) 50 un Ha nyHKY 6 MKM pabouero pacTBopa 30H/a MePeHOCHIN U3 TulaHmera LDV
B KOKAYIO JYHKY NyCTOro ananutudeckoro rianimera (Greiner 784076) ¢ mOMOIIBIO pekuMa
ECHOS550 Buffer.

d) Koneunas koHueHTpauusi 30HAa coctasisiia 30 HM, korma aHalauTUYecKas
cucrtema cocrasisiia 10 Mk

e) AnHanuTHueckuil maHmer oTkpyuuBaiu npu 1000 obopoTax B MUHYTY B TEYEHHUE
1 MUHYTBIL.

Jlobaesnenue coeounenus

a) IMocne noaroroBku muanmera LDV ¢ coenuHennem 335 HII coequHEHHs (PEKUM
ECHOS550 DMSO) nepenocunu u3 mianmera LDV ¢ coequHeHHeM B aHAJTUTHYECKUN TUIAHIIET
(Greiner 784076), conepxamuii SO HJI 30HAA B KOKIOH JIYHKE COTJIACHO CXEMe aHAJTMTUYECKOTO
TUIAHLIETA.

b) Koneunass konnentpauus DMSO cocraBnsima 3,35%, korma aHamuTHYeCcKas
cucrtema cocrasisiia 10 Mk

c) AnHanutrueckuil manmer oTkpyuuBaiu npu 1000 oboporax B MUHYTY B TEUEHHUE
1 MUHYTBL

Jlobaesnenue denxa

a) AmukBoty Oenka hSTING pasmopakuBaiu Ha JIbAY 3a KOPOTKOE BpeMs s

NOJTyYeHHs] OMHOPOIHOIO PacTBOPA.
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b) 55 MxM marouHbIii pacTBop Oenka pa3dasmsun 1 X aHanuTHUeckuM Oydepom Ha
ocHoBe PBS mist coznanus 10 MKM KOHEUHBIX pacTBOpPOB.

) Jns nyHOK ¢ TectupyembiM coenuHeHneM U ZPE ¢ ucnonbp3oBaHueM
MHOTOKaHAJIbHOW NHNeTKH no0aBmsui mo 10 Mkn Ha nyHKy 10 MkM pactBopel Oenka B
AHAJTUTHYECKUH TUIAHIIET, COep Kallui KaK 30H], TaK U TeCTupyemble coenuHeHus: wi DMSO.

d) s nynok ¢ HPE ¢ ucnonp3oBaHNEM MHOTOKAHAJBHOW MUITETKH Ao0aBisum 10
MKJ/nyHka 1 x aHanuruyeckoro Oydepa Ha ocHoBe PBS BMmecTo Oenka B aHAJIUTUYECKHIA

IUTAHLIET, cozepkaluii Kak 3014, Tak 1 DMSO.

e) Ananutnueckuil manmer oTkpyuuBany npu 1000 oboporax B MUHYTY B T€UEHHUE
1 MUHYTBIL.
f) AHanuTHYECKUH IUIAHIIET WHKYOMpPOBaJIM TNpPU KOMHATHOH Temreparype B

teuenue 10-20 MunyT.
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Kasxmeiii muanmer ¢ coequnenreM conepskai HPE/ZPE u 24 tecrupyembix coequueHus. Kaskapiii aHaIN3 MpenycMaTpuBajl TECTUPY EMbIe

COEIMHEHUS U OBa 3TAJIOHHBIX coennuuenuss DMXAA u 2'3'-cGAMP.
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Tectupyemsble coenunenus nozuposainu co 100% DMSO npu 30 MM B kaduecTBe caMOii BBICOKOI KOHLIEHTPALUU U € 14 KOHLIEHTpaLUsaMH,
MOHMKAIOIUMICS TIOCPEICTBOM 2-KPaTHOTO CepHitHOTrO pa3dasnenwust, B 384-nyHounslii mianmeT LDV ¢ coennnennem. DMXAA nosupoanu
co 100% DMSO mnpu 8,95 MM B kauecTBe caMOi BBICOKOW KOHLIEHTPALUU U € 14 KOHLIEHTpaLUsIMU, MOHKAKOLUMUCS TIOCPECTBOM 2-KPaTHOTO
cepuiinoro pazbasnenusi, B 384-nynounsiii mianmeTr LDV ¢ coequrennem. 2'3'-cGAMP nosuposanu co 100% DMSO npu 2,23 MM B kauecTe
CaMOIi BBICOKOHM KOHLIEHTPALMH U C 14 KOHIEHTPaLUSAMU, TTOHIKAIOIIIMHUCS ITOCPENCTBOM 2-KPaTHOTO CEPUIHOTO pa3OaBieHus, B 384-TyHOUHBIN

madier LDV ¢ coenuHeHueM.

9TC



CxeMa aHaJIUTHYECKOIO MJIAHIIETa
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Kasxmpiii ananutuydeckuii ianiner copepskain HPE/ZPE u 12 TectupyeMbIx COeMHEHUN.

Jyuku ¢ HPE conepsxanu 335 a1 DMSO + 50 un ananutudeckoro Oydepa, conepaxamero 6 MkM 30ua + 10 Mk aHamuTraeckoro Oydepa.

LTT



Jlyuku ¢ ZPE conepskanu 335 v DMSO + 50 un ananutuueckoro Oydepa, conepskamero 6 MkM 30ua + 10 Mkt aHamuTiaeckoro oOydepa,
conepxkamero 10 MM Genok hSTING.

JIyHKH ¢ TeCTUpyeMBIM coennHeHneM conepskanu 335 uin DMSO, coneprxaiiero coeanneHue (camasi BbICOKasi KoHIeHTpams npu 1000
MKM, 1 14 KOHLIEHTpALHiA, TOHUKAFOIIUXCS ITOCPEICTBOM 2-KPaTHOTO CepHtHOTO pa3dasiernws) + S0 Hi aHanmuTH4deckoro Oydepa, cogepramero
6 MkM 30H7 + 10 Mx1 aHamuTryeckoro Oydepa, conepskamero 10 MM 6enok hSTING.

JInst KakIoro aHajau3a B OCTEAHNN aHAIMTHYECKUH TUTAHIIIET BKJTFOYAJH ABa STaloHHbIX coennHennss DMXAA u 2'3'-cGAMP.

Jlyaku ¢ DMXAA conepsxanu 335 vn DMSO, conepskamero DMXAA (camasi Bbicokasi KOHIEHTpauus npu 8,95 MM, u 14 KOHLIEHTpauui,
MOHMKAIOLIUXCST TOCPEICTBOM 2-KPaTHOTO cepuiiHOro pasdasnenus) + 50 Hi aHamutuueckoro Oydepa, comepskaiero 6 MkM 30Ha + 10 HI
aHanmutH4yeckoro oydepa, conepskamero 10 MmxM Genokx hSTING.

Jynku ¢ 2'3'-cGAMP conepxxanu 335 un DMSO, copepskamero 2'3'-cGAMP (camasi BbIcOKasi KOHLIEHTpauus npu 2,23 MM, u 14
KOHLIEHTPALUH, MOHMKAIOLIUXCST TIOCPEACTBOM 2-KpaTHOrO cepuitHoro pastasnenus) + 50 Hi aHanutudeckoro Oygepa, coneprxkamero 6 MkM

30HA + 10 Mk aHamuTHueckoro Oydepa, conepkaruero 10 MmxM 6enok hSTING.

8TC
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Cuumuisanie nianuiemos

YCTpolcTBO st cUMThIBaHUS IuaHmeToB EnVision HMCHONIb30BalM AT PETUCTPALNN
3HaueHus FA kaxoll TyHKHU cpasy ke I10CJie CMELINBaHUs PeareHTOB WIIN Yepe3 HECKOJIbKO YacoB
0e3 N3MeHeHHsl CUTHAJIOB.

Ananusz oannvix

HeoGpaborannble naHHBIE W pacdeTHble AaHHbIe (puyopecueHTHOlN aHuzorporuu (FA))
SKCIMOPTUPOBAIN W3 YCTPOHCTBA Ui CUMTHIBaHUS IuiaHmeroB EnVision. ®iyopecueHTHas
aamnzotponusi (FA) = 1000 * (S - G * P)/(S+ G * 2 * P), mpu 3tom S = <meTekTop 2 UIN KaHaT
STING FP(1) 2>, P = <nperextop | umu kanan STING FP(1) 1>, G = G-dakrop. 3nauenune FA
KQXKIOM KOHLEHTPALMU A03bl CHAayala HOPMAJHM30BaJM KaK MPOLEHT WHIHMOMPOBAHMA IIO
cpaBaeHuto ¢ koutpoisimu ZPE (DMSO ormensho) u HPE (2°3’cGAMP + DMSO), uto
obecnieunBano nuanas3oH 0-100% uHruOupoBaHus. 3aTeM MO TOYKAM JTaHHBIX CTPOUIIU rpaduk ¢
UCTIOJNIb30BAHUEM MOJIEJIMPOBAHUSl HENUHEHHON perpeccun (4-mapamMeTpoBOM JIOTUCTUYECKOH
MOJIeNI, CUTMOHMIAIbHOM MOJENM «J03a-OTBET») U HAaWMeEHbIIEH CyMMbI KBaJpaToOB.
IlonyueHHyr0 B pe3ysibTaTe MOENb MCHOIb30BANU Ui BbluMcIeHUs 3HaueHus ICso 1uis
COEJIUHEHMS].

IIpumep 61. KoHKYpeHTHBIH aHAJH3 O0TBETA HA KOHIEHTPALMIO MBIMIMHOIO (esKa
STING FP

Meuennsiii piyopecuenrHom c-di-GMP cmemuBanu ¢ mSTING-CTD ¢ npucyrcrBrem
win 0e3 MPUCYTCTBUSI COEAMHEHMsI B COOTBETCTBUH C HACTOswIeH 3asBkoii B PBS B yepHbIx 384-
JAyHOYHBIX TuaHmerax (10 MK Ha JyHKY). AHHM30TpONHIO (HJIyOPECLEeHLUH OMNpeAessuid Ha
MHOTOMOJIOBOM YyCTpOHCTBe aisi cunThiBaHus TuiaHmeToB PerkinElmer EnVisions. Ilnanmer
MOYKHO OBIJIO CUUTBIBATh CPa3y MOCJ]E CMEIIUBAHUS PEAreHTOB WJIM Yepe3 HECKOJBKO 4acoB Oe3
W3MEHEHHs] CUTHAJIOB.

Mamepuanst u 06opyoosanie

1) 6xhis-sumo-mSTING (mocrasmmk: HDB).

2) 2'-Fluo-AHC-c-diGMP (BIOLOG, Ne F009).

3) 2'3'-cGAMP (BIOLOG, Ne C161).

4) DMXAA (InvivoGen, Ne tlrl-dmx).

5) DMSO (Sigma, Ne D5879-100 mun).

6) 10 x PBS (HDB, Ne MCP-020).

7) Ananutuyeckuil niaaHieT, 384-1yHOUHbIN YepHBIN MIAHLIET, TBEPAOE YEPHOE JHO
(Greiner, Ne 784076).

8) ITpomexyTOUHBIA TUTAaHIIET 111 pa30aBieHUs COeAMHEHuH, rutaHmer 384 LDV

(Labceyte, Ne LP-0200).
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9) YerpoticTBo st Mmaruny s ¢ skugkoctsimu, ECHOS50 (Labceyte).

10)  YcrpolcTBO ai1st MAHUNYJSINMHN C SKUAKOCTsIMH, Bravo (Aglient).

11)  VYcrpoiictBo anst cuntbiBanus ranmeros, Envision (PerkinElmer).

12)  Llentpudyra (Eppendorf).

13)  MmuorokaHaipHas numneTka (Raining).

14)  10-mn pesepsyap (Corning).

15)  15-ma uentpudyskHas npodbupka (Corning).

16)  Camoxkesitiasicsi rieHKa AJis1 3arnedyaTbiBanus iaHmeTos (BioRad).

lonyuenue coeounenuii

a) KonTeiineps! kaxaoro coenuHeHus: nenrpudyruposanmu npu 1000 oboporax B
MHHYTY B T€YEHHE 5 MUHYT.

b) Coenunenus pactsopsuii B DMSO npu 30 MM.

c) CoenuHeHuss B JOCTATOYHOW CTENEHH OTKPY4YMBAJIM HA BOpPTEKCE U
ueHtpudyruposanu npu 1000 o0opoTax B MUHYTY B TeUeHHUE | MUHYTHI.

d) 16 Mxa pacTBOpa coequHEHUs NepeHocuu B maHmer LDV ¢ coenunenuem.

e) I'otoBunn 2-kpaTHbIE cepuitHble pa30aBIeHUs] paCTBOPA COSAMHEHHS C TOMOLIBIO
DMSO u nonyvanu 14 konuentpauuii B 384-nyHounom rianuere LDV ¢ coequHeHneM.

f) [Tnanmer LDV otkpyuuBanu npu 1000 o6oporax B MUHYTY B TeueHue 60 CeKyHI
u 3ane4arbiBasu Gosabroi (xpanuau mpu -20°C, eciii He UCTONIb30BaIA HEMEIJIEHHO).

g) 335 Hn kaxaoro coenuHeHus u3 miaHmera LDV ¢ coenuHeHneM nepeHoCuiu B
anamutndeckuii mianmer (ECHOS50).

Tonyuenue 30n0a

a) 200 mMxkM wmarounslii pactBop 30HAa (2'-Fluo-AHC-c-diGMP) pazbaBnsuu ¢
nomotibto ddH>O o 6 MkM paboueit KOHIIEHTPaIUH.

b) 10-12 Mk 6 MKM pabouero pacTBopa 30HIa NePeHOCHIH B muiaHmer LDV,

c) 50 un Ha nyHKY 6 MKM pabodero pacTBopa 30HIa MepEeHOCHITH 13 mianmera LDV
B KOKAYIO JYHKY NyCTOro ananutudeckoro ruranmera (Greiner 784076) ¢ mOMOIIBIO pekuMa
ECHOS550 Buffer.

d) Koneunas konueHTpauusi 30HAa coctasisiia 30 HM, korma aHaJdUTUYECKas
cucrtema cocrasisiia 10 Mk

e) AnHanutrueckuil manmer oTkpyuuBaiu npu 1000 oboporax B MUHYTY B TEUEHHUE
1 MUHYTBL

Jlobaesnenue coeounenus

a) ITocne noaroroBku mnanmera LDV ¢ coenunernem 100 HI coenquHeHHs (PeKUM

ECHOS550 DMSO) nepenocunu u3 mianmera LDV ¢ coenuHeHHeM B aHATUTHYECKUN TUIAHIIET
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(Greiner 784076), conepxamuii SO HI 30HAA B KQKIOH JIYHKE COTJIACHO CXEMe aHAJTMTUYECKOTO
TUTAHINETA.

b) Koneunas xonnentpaiust DMSO cocrasisina 1%, korga aHanutudeckasl CUCTEMa
coctasisia 10 MK

c) Ananutrueckuil manmer oTkpy4uuBanu npu 1000 oboporax B MUHYTY B T€UEHHUE
1 MUHYTBL

Jlobaesnenue denxa

a) AnukBoty Oenka Oxhis-sumo-mSTING pa3mopaxuBajiu Ha JIbAY 3a KOPOTKOE
BpeMs1 JIs1 TTIOJIYUEHUs] OMHOPOAHOIO PacTBOpa.

b) 66 MKM MaTOo4HbII pacTBOp Oenka pasdapimsim 1 X aHamuTudeckuM Oydepom Ha
ocHoBe PBS nis coznanus 8 MKM KOHEUHBIX pacTBOPOB.

) Jina  nyHOK ¢ TectUpyeMbIM coenuHeHueM U ZPE ¢ ucnonb3oBaHuem
MHOTOKaHAJIbHOH mmneTku nobasmsmu mo 10 Mkn Ha snyHky 8 MKM pactBopel Oenka B
AHAJIUTUYECKUH TUIAHIIET, COAepKAIIUN KaK 30H], TaK U TeCTUpyemble coequnenus i DMSO.

d) Jns nynok ¢ HPE ¢ ucnonb3oBaHHEM MHOTOKaHAJIbHON muneTku nodasisuiu 10
MK/nyHka 1 X aHanurudeckoro Oydepa Ha ocHoBe PBS BmecTo Oenka B aHaauTHYECKUI

TUIAHIIET, CoflepsKaluil kak 3081, Tak 1 DMSO.

e) AnHanuTHueckuil maHmer oTkpyuuBamu npu 1000 o6opoTax B MUHYTY B TEYEHHUE
1 MUHYTBI.
f) AHaJIUTUYECKUH TUIAHIIET WHKYOMpOBald MPH KOMHATHOH TeMIlepaTtype B

teuenue 10-20 MuHyT.
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IVHE

HUC

11

Coe
AUHE

HUC

Coe
JAUHE

HUC

13

Coe
JAUHE

HUC

14

Coe
JAUHE

HUC

15

Coe
JAUHE
HUE

16

Coe
JAUHE

HUC

17

Coe
JAUHE

HUEC

18

Coe
JAHWHE

HUEC

19

Coe
AUHE

HUEC

20

Coe
AUHE

HUEC

21

Coe
IUHE

HUEC

22

Coe
IUHE

HUC

23

Coe
IUHE

HUC

24
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ZPE

HPE

Kasxmeiii muanmer ¢ coequnenreM conepskai HPE/ZPE u 24 tecrupyembix coequueHus. Kaskapiii aHaIN3 MpenycMaTpuBajl TECTUPY EMbIe

COEIMHEHUS U OBa 3TAJIOHHBIX coennuuenuss DMXAA u 2'3'-cGAMP.
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Tectupyemsble coenunenus nozuposainu co 100% DMSO npu 30 MM B kaduecTBe caMOii BBICOKOI KOHLIEHTPALUU U € 14 KOHLIEHTpaLUsaMH,
MOHMKAIOIUMICS TIOCPEICTBOM 2-KPaTHOTO CepHitHOTrO pa3dasnenwust, B 384-nyHounslii mianmeT LDV ¢ coennnennem. DMXAA nosupoanu
co 100% DMSO npu 10 MM B kadecTBe caMON BBICOKOM KOHLEHTpaLUK U ¢ 14 KOHLEHTpaLUsAMHU, TOHKAIOLUMUCS TOCPEACTBOM 2-KPaTHOTO
cepuiiHoro pa3dasienus, B 384-nyHounsiii mianmer LDV ¢ coequnenunem. 2'3'-cGAMP nosuposanu co 100% DMSO npu 7,5 MM B kauecTBe
CaMOIi BBICOKOHM KOHLIEHTPALMH U C 14 KOHIEHTPaLUSAMU, TTOHIKAIOIIIMHUCS ITOCPENCTBOM 2-KPaTHOTO CEPUIHOTO pa3OaBieHus, B 384-TyHOUHBIN

madier LDV ¢ coenuHeHueM.

€ee



CxeMa aHaJIUTHYECKOIO MJIAHIIETa

1 2

3 |4

5 |6

11 |12

13 | 14

15 | 16

17 |18

19 |20

21 |22

23 |24

Ho3za (MxkM)

HPE

ZPE

1000

500

250

125

62,5

31,25

T @ | O] 9] al w| »

15,625

7,8125

3,9063

1,9531

0,9766

0,4883

0,2441

0,1221

Coenune

Hue 1

Coenune

HUe 2

Coenune

Hue 3

Coenune

Hue 4

Coenune

HHUE 5

Coenune

HUe 6

Coenune

Hue 7

Coenune

HUe 8

Coenune

Hue 9

Coenusne

Hue 10

Coenqune

Hue 11

Coenune

Hue 12

<ol 2] 2] ©] A <] —

ZPE

HPE

Kasxmprii ananutuydeckuii muianier copepskain HPE/ZPE u 12 Tectupyembix COeTMHEHUN.
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Jlyuku ¢ HPE conepsxanu 100 an DMSO + 50 un ananutudeckoro Oydepa, conepxamero 6 MkM 30ua + 10 Mk aHanmuTiyaeckoro Oydepa.
Jyuku ¢ ZPE conepxxanu 100 an DMSO + 50 un anamutudeckoro Oydepa, comepskamero 6 MkM 30ua + 10 Mkn aHanutudeckoro Oydepa,
conepkamiero 8 MkM Oenok 6xhis-sumo-mSTING.

JIyHKH ¢ TecTHpyeMbIM coenuHeHueM coneprkanu 100 ux DMSO, copeprkartnero coeannHeHue (camasi BBICOKast KOHIEHTpauus npu 30 MM,
U 14 KOHIEHTpAIU, MOHIKAIOIIUXCS TOCPEICTBOM 2-KPaTHOTO CepuiiHOTO pazdasneHus) + 50 Hi aHanmutudeckoro Oydepa, comgepkamero 6
MKM 30H7 + 10 Mk aHanuTHueckoro Oydepa, cogepsxkaiiero 8 MkM 6enok 6xhis-sumo-mSTING.

JInst KakIoro aHaju3a B OCTEAHUN aHAIMTHYECKUH TUTAHIIET BKJIFOYAJH ABa STaloHHbIX coennHeHnss DMXAA u 2'3'-cGAMP.

Jlyaku ¢ DMXAA copep:xxanu 100 an DMSO, conepskamero DMXAA (camast Bbicokast KoHIeHTpauus npu 10 MM, u 14 koHUeHTpauui,
MOHMYKAIOLIUXCST TTOCPEICTBOM 2-KPaTHOTO cepuiiHOro pasdasnenus) + 50 Hi aHamutuueckoro Oydepa, copepskaiero 6 MkM 30Ha + 10 HI
aHanmuTH4yeckoro Oydepa, conepskamero 8 MkM Oenok 6xhis-sumo-mSTING.

Jynku ¢ 2'3'-cGAMP conepxxanmu 100 un DMSO, conepxamero 2'3'-cGAMP (camasi BbicOkasi KOHLEHTpauust npu 7,5 MM, u 14
KOHLIEHTPALIMH, TTOHMKAIOLINXCS MMOCPEACTBOM 2-KPAaTHOTO CepHitHOro paszdasnenus) + 50 Hi aHanuTuueckoro Oygepa, comepxamero 6 MkM

30HA + 10 Mkt aHanmuTHueckoro Oydepa, cogepxkamero 8 MkM 6xhis-sumo-mSTING.

¢ee
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Cuumuisanie nianuiemos

YCTpolcTBO st cUMThIBaHUS IuaHmeToB EnVision HMCHONIb30BalM AT PETUCTPALNN
3HaueHus FA kaxoll TyHKHU cpasy ke I10CJie CMELINBaHUs PeareHTOB WIIN Yepe3 HECKOJIbKO YacoB
0e3 U3MEHEeHHsI CUTHAJIOB.

Ananuz oannoix

HeoGpaborannble naHHBIE W pacdeTHble AaHHbIe (puyopecueHTHOlN aHuzorporuu (FA))
SKCIMOPTUPOBAIN W3 YCTPOHCTBA Ui CUMTHIBaHUS IuiaHmeroB EnVision. ®iyopecueHTHas
aamnzotponusi (FA) = 1000 * (S - G * P)/(S+ G * 2 * P), mpu 3tom S = <meTekTop 2 UIN KaHaT
STING FP(1) 2>, P = <nperextop | umu kanan STING FP(1) 1>, G = G-dakrop. 3nauenune FA
KQXKIOM KOHLEHTPALMU A03bl CHAayala HOPMAJHM30BaJM KaK MPOLEHT WHIHMOMPOBAHMA IIO
cpaBaeHuto ¢ koutpoisimu ZPE (DMSO ormensho) u HPE (2°3’cGAMP + DMSO), uto
obecnieunBano nuanas3oH 0-100% uHruOupoBaHus. 3aTeM MO TOYKAM JTaHHBIX CTPOUIIU rpaduk ¢
UCTIOJNIb30BAHUEM MOJIEJIMPOBAHUSl HENUHEHHON perpeccun (4-mapamMeTpoBOM JIOTUCTUYECKOH
MOJIeNI, CUTMOHMIAIbHOM MOJENM «J03a-OTBET») U HAaWMeEHbIIEH CyMMbI KBaJpaToOB.
IlonyueHHyr0 B pe3ysibTaTe MOENb MCHOIb30BANU Ui BbluMcIeHUs 3HaueHus ICso 1uis
COEUHEHMUSI.

buonoruveckne axkTUBHOCTH COEOUHEHHHI B COOTBETCTBHM C HACTOSALIEH 3asiBKON

TIOKa3aHbl B IPUBEACHHON HIKe Tabsie 2.

Taoauua 2

Neo Haiine [ ICso ICso
Macca +

coenune | 'H SIMP HHas |hSTING mSTING
H (pacu.)

HUs macca |(MkM) |(MxM)

'H AaMP (400 MI'u, DMSO-ds): 6=8,28
1 (d, 1 H), 7,80 (t, 1 H), 7,69 (t, 1 H), 7,59(272,1 2722 [NA C

(t, 2 H), 7,38 (t, 2 H), 5,26 (s, 2 H) ppm.

'H AMP (400 MTI'u, DMSO-ds): =8,28
2 (d, 1 H), 7,80 (t, 1 H), 7,69 (t, 1 H), 7,59|288,0 288,0 [NA C
(t, 2H), 7,38 (t, 2 H), 5,26 (s, 2 H) ppm.

'H AMP (400 MI'u, CDs0D): §=8,37 (d,
; 1 H), 7,75 (t, 1 H), 7,60 (t, 1 H), 7,54 (d, 268.1 2682 |NA B
1H),7,39(d, 1 H), 7,32 (t, 1 H), 7,11 (d,
1 H), 5,21 (s, 2 H), 2,94 (s, 3 H) ppm.




237

Neo
coequHe

HHUSA

H AMP

Macca +

H (pacu.)

Haiine
HHasA

Macca

ICso0
hSTING
(MxM)

ICso
mSTING

(MxM)

'H SIMP (400 MI'u, DMSO-ds): 6=13,29
(brs, 1 H), 8,42 (t, 1 H), 8,36 (d, 1 H), 7,85
(t, 1 H), 7,65-7,58 (m, 2 H), 7,38 (t, 1 H),
7,21 (t, 1 H), 5,31 (s, 2 H) ppm.

272,1

2723

NA

'H SAMP (400 MTI'u, DMSO-ds): 6=8,35
(d, 2 H), 7,83 (s, 2 H), 7,66 (d, 1 H), 7,39
(d, 2 H), 5,35 (s, 2 H) ppm.

288.0

288,1

NA

H SIMP (400 MT', DMSO-ds): 6=8,34
(d, 1 H), 8,25 (d, 1 H), 7,79 (t, 1 H), 7,63
(d, 1 H), 7,50 (s, 1 H), 7,35 (t, 1 H), 7,19
(d, 1 H), 5,19 (s, 2 H), 2,49 (s, 3 H) ppm.

268,1

2682

NA

'H SIMP (400 MI'u, DMSO-ds): 6=13,17
(bs, 1H), 8,21 (d, 1 H), 8,20 (d, 1 H), 7,79
t, 1 H), 7,63 (d, 1 H), 7,54 (d, 1 H), 7,28
(m, 2 H), 5,08 (s, 2 H), 2,64 (s, 3 H) ppm.

268,1

2683

'H SAMP (400 MI', DMSO-ds): 6=13,20
(brs, 1 H), 8,30-8,22 (m, 2H), 7,93 (d, 1
H), 7,82 (t, 1 H), 7,62 (d, 1 H), 7,38 (t, 2
H), 5,20 (s, 2 H) ppm.

288.0

2882

'H SAMP (400 MTI'u, DMSO-ds): 6=8,17
(d, 1 H), 8,02 (d, 1 H), 7,73 (t, 1 H), 7,62
(d, 1 H), 7,28 (t, 1 H), 7,13(d, 1 H), 4,99
(s,2H),2,95-2,92 (m, 4 H), 1,84-1,81 (m,
2 H), 1,62-1,61 (m, 2 H) ppm.

308,1

308,3

10

TH AMP (400 MT i, DMSO-ds): 6= 13,32
(brs, 1 H), 8,34 (d, 1 H), 8,15 (s, 1 H),
7,80 (s, 1 H), 7,66 (d, 2 H), 7,64 (d, 1 H),
733 (t, 1 H), 5,31 (s, 2 H), 2,50 (s, 3 H)
ppm.

268,1

2683
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Neo
coequHe

HHUSA

H AMP

Macca +

H (pacu.)

Haiine
HHasA

Macca

ICso0
hSTING
(MxM)

ICso
mSTING

(MxM)

11

TH SIMP (400 MT i, DMSO-ds): 5= 13,10
(brs, 1 H), 8,14 (m, 2 H), 7,61 (d, 1 H),
7,34 (s, 1 H), 7,28 (t, 1 H), 7,15 (d, 1 H),
5,05 (s, 2 H), 2,63 (s, 3 H), 2,46 (s, 3 H)
ppm.

2821

2823

12

'H SIMP (400 MI'u, DMSO-ds): 6=13,15
(brs, 1 H), 8,28-8,25 (m, 1 H), 8,12-8,10
(d, 1 H), 7,91-7,89 (m, 1 H), 7,41 (s, 1 H),
7,37-7,34(t, 1 H), 7,21-7,19(d, 1 H), 5,20
(s, 2H), 2,48 (s, 3 H) ppm.

302,1

3023

13

'H SIMP (400 MI'u, DMSO-ds): 6= 13,12
(brs, 1 H), 8,25-8,19 (m, 2 H), 7,83 (t, 1
H), 7,67 (t, 2 H), 7,40 (t, 1 H), 5,19 (s, 2
H) ppm.

322,0

3222

14

'H AMP (400 MT'u, DMSO-ds): &= 13,12
(brs, 1 H), 8,16 (d, 1 H), 7,62 (t, 1 H), 7,41
(s, 1 H), 7,38 (d, 1 H), 7,14 (d, 1 H), 7,08
(d, 1 H), 5,21 (s, 2 H), 2,88 (s, 3 H), 2,47
(s, 3 H) ppm.

2821

2822

NA

15

'H SIMP (400 MI'u, DMSO-ds): &= 8,23
(d, 2 H), 7,45 (s, 2 H), 7,17 (d, 2 H), 5,29
(s, 2H), 2,49 (s, 6 H) ppm.

282,1

2822

16

'H SIMP (400 MI't, DMSO-ds): &= 13,32
(brs, 1 H), 8,16 (d, 1 H), 7,67 (t, 1 H), 7,54
(d, 1 H), 7,44 (s, 1 H), 7,34 (d, 1 H), 7,19
(d, 1H), 5,25 (s, 2 H), 2,43 (s, 3H) ppm.

302,1

302,1

NA

17

TH SMP (400 MT i, DMSO-ds): 5= 13,32
(brs, 1 H), 8,33 (d, 1 H), 8,24 (d, 1 H),
7,77 (s, 1 H), 7,49 (s, 1 H), 7,38 (d, 1 H),
7,22 (d, 1 H), 5,34 (s, 2 H), 2,49 (s, 3 H)
ppm.

302,1

302,1
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HHUSA

H AMP

Macca +

H (pacu.)

Haiine
HHasA

Macca

ICso0
hSTING
(MxM)

ICso
mSTING

(MxM)

18

TH SIMP (400 MI';, DMSO-ds): 5=13,36
(brs, 1 H), 8,35-8,33 (d, 1 H), 8,26-8,24
(d, 1 H), 7,97 (s, 1 H), 7,86-7,82 (t, 1 H),
7,66-7,62 (t, 1 H), 7,53-7,51 (d, 1 H),
7,41-737 (t, 1 H), 5,36 (s, 2 H) ppm.

332,0

332,1

NA

19

TH SIMP (400 MT ', DMSO-ds): 5= 13,07
(brs, 1 H), 8,20 (d, 1 H), 8,17 (d, 1 H),
7,79 (t, 1 H), 7,66 (d, 1 H), 7,42 (d, 1 H),
7,38 (t, 1 H), 5,16 (s, 2 H), 2,52 (s, 3 H)
ppm.

302,1

3023

20

'H SAMP (400 MI', DMSO-ds): 6=13,46
(brs, 1 H), 8,28-8,26 (d, 1 H), 7,81-7,77
(t, 1 H), 7,62-7,58 (m, 4 H), 7,37-7,34 (m,
1 H), 5,26 (s, 2 H) ppm.

332,0

332,1

NA

21

'H SIMP (400 MTI', DMSO-ds): 5=8,38
(d, 1 H), 832 (d, 1 H), 7,87 (dd, 1 H),
7,78-7,76 (m, 1 H), 7,65-7,61 (m, 2 H),
7,33 (t, 1 H), 4,72 (s, 2 H) ppm.

332,0

3322

NA

22

'H SAMP (400 MTI'u, DMSO-ds): 6=8,47
(s, 1H),8,38(d, 1 H), 7,96 (dd, 1 H), 7,86
(t, 1H), 7,76 (d, 1 H), 7,71 (d, 1 H), 7,64-
7,62 (m, 2H), 7,47-7,39 (m, 3 H), 5,38 (s,
2H) ppm.

3541

3543

23

TH SMP (400 MT1, DMSO-ds): 6=8,34
(dd, 1 H), 8,17 (d, 1 H), 7,78 (m, 1 H),
7,69 (d, 1 H), 7,65-7,59 (m, 2 H), 7,32 (t,
1 H), 7,28-7,27 (m, 4H), 7,18 (m, 1 H),
5,22 (s, 2H), 3,02 (m, 2H), 2,96 (m, 2H)
ppm.

358,1

358.4
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ICso
mSTING

(MxM)

24

'H AMP (400 MI'u, DMSO-ds): 6=8,32
(d, 1 H), 8,13 (s, 1 H), 7,73 (t, 1 H), 7,62
(d, 1 H), 7,56 (m, 2 H), 7,25 (t, 1 H), 4,66
(s, 2H), 2,65 (m, 1 H), 1,88-1,82 (m, SH),
1,49-1,40 (m, SH) ppm.

336,2

336,3

25

'H AMP (400 MI'u, DMSO-ds): 5=8,33
(m, 2 H), 7,84-7,80 (m, 2 H), 7,66-7,64
(m, 3 H), 7,48-7,43 (m, 4 H), 7,34 (t, 1
H), 5,06 ppm.

354,1

3541

NA

26

TH SIMP (400 MI'n, DMSO-dp): 6= 8,32
(d, 1 H), 8,23 (d, 1 H), 7,75 (t, 1 H), 7,61
(d, 1 H), 7,54 (s, 1 H), 7,33-7,18 (m, 7H),
5,14 (s, 2H), 3,02 (d, 2 H), 2,96 (d, 2H)
ppm.

358,1

358,2

27

'H SIMP (400 MT'u, DMSO-ds): §=8,20
(d, 1 H), 8,03 (d, 1 H), 7,64 (m, 2 H),
7,29-7,21 (m, 7 H), 4,65 (s, 2 H), 3,00 (m,
2H), 2,91 (m, 2H), 2,50 (s, 3H) ppm.

3722

3723

28

'H SAMP (400 MTI'u, DMSO-ds): 6=8,16
(d, 1H), 8,05(d, 1 H), 7,66 (d, 2 H), 7,21
(m, 1 H), 7,03 (d, 2 H), 5,68 (s, 1H), 4,40
(s,2H), 2,56 (s, 3 H), 2,24-2,18 (m, 4 H),
1,75-1,67 (m, 4 H) ppm.

3482

3483

29

'H AMP (400 MI'y, DMSO-ds): 6=13,13
(br, 1 H), 8,21 (d, 1 H), 8,09 (d, 1 H), 7,63
(d, 1 H), 7,49 (s, 1 H), 7,22 (d, 1 H), 5,19
(s, 2 H), ~2,50 (s, 3 H) ppm.

336,0

336

30

'H AMP (400 MI'u, DMSO-ds): 6=13,15
(br, 1 H), 8,12 (d, 1 H), 7,76 (m, 1 H),
7,66 (d, 1H), 7,52 (d, 1 H), 7,13 (d, 1H),
5,18 (s, 2H) ppm.

340,0

340,0
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31

'H SAMP (400 MI'u, DMSO-ds): 6=13,15
(br, 1 H), 7,78 (d, 1 H), 7,76 (ddd, 1 H),
7,65 (d, 1 H), 7,52 (d, 1 H), 7,12 (dd, 1
H), 5,79 (s, 2 H) ppm.

340,0

340,0

32

'H AAMP (400 MI'u, DMSO-ds): 6=8,29
(d, 1 H), 7,67 (t, 1 H), 7,31 (s, 1 H), 7,15
(d, 1H),7,05(d, 1 H), 6,86 (d, 1 H), 5,19
(s, 2H), 3,96 (s, 3 H), 2,51 (s, 3 H) ppm.

2981

298,1

NA

33

'H AMP (400 MI'u, DMSO-ds): 6=8,49
(dd, 1H), 8,33 (d, 1 H), 7,38 (s, 1 H), 7,35
(d, 1 H), 7,24 (d, 1 H), 7,12 (ddd, 1 H),
5,28 (s, 2 H), 2,56 (s, 3 H) ppm.

286,1

286,1

NA

34

'H SIMP (400 MI'n, DMSO-ds): 6=13,33
(br, 1 H), 8,25 (d, 1 H), 8,20 (d, 1 H), 7,15
(s, 1 H), 6,98 (d, 1 H), 6,96-6,94 (m, 2 H),
53 (s, 2 H), 3,92 (5, 3 H), 2,5 (s, 3 H)
ppm.

298,1

2981

35

'H SIMP (400 MI'ty, DMSO-ds): 6=13,33
(br, 1 H), 8,20 (d, 1 H), 7,58, 1 H),
7,38(d, 1 H), 7,07(d, 1 H), 6,92(d, 2 H),
5,20 (s, 2 H), 3,91 (s, 3 H), 2,87 (s, 3 H)
ppm.

298,1

298,1

NA

36

H SIMP (400 MI'y, DMSO-ds): 5=13,39
(br, 1 H), 8,16 (d, 1 H), 7,74 (dd, 1 H),
7,39 (s, 1 H), 7,18(d, 1 H), 7,06(d, 1 H),
7,03(dd, 1 H), 5,26 (s, 2 H), 2,49 (s, 3 H)
ppm.

286,1

286,1

NA

37

'H SMP (400 MI'y, DMSO-ds): §=13,18
(br, 1 H), 8,21 (d, 1 H), 8,08 (s, 1 H), 7,80
(m, 2H), 7,58 (d, 1 H), 7,34 (t, 1 H), 5,17
(s, 2H), 2,42 (s, 3 H) ppm.

302,1

302,0

NA
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38

'H SIMP (400 MI'u, DMSO-ds): 6=13,12
(br, 1 H), 8,10 (d, 1 H), 8,07 (s, 1 H), 7,76
(s, 1 H), 7,39 (s, 1 H), 7,18 (d, 1 H), 5,17
(s, 2H), 2,49 (s, 3 H), 2,41 (s, 3 H) ppm.

316,1

316,2

39

H SIMP (400 MT1, DMSO-ds): 6=8,34
(d, 1 H), 8,27 (s, 1 H), 7,83 (t, 1 H), 7,77
(d, 1 H), 7,69 (t, 2 H), 7,38 (t, 1 H), 5,33
(s, 2 H), 2,49 (s, 1 H), 1,90 (m, 2 H), 1,70
(m, 2 H), 1,51 (m, 3 H), 1,34 (m, 3 H)
ppm.

360,2

360,3

40

'H SIMP (400 MTI', DMSO-ds): 5=13,28
(br, 1 H), 8,34 (d, 1 H), 8,13 (s, 1 H), 7,94
(t, 1 H), 7,65 (d, 1 H), 7,59 (d, 1 H), 7,34
(t, 1 H), 5,30 (s, 2 H), 2,73 (t, 2 H), 1,76
(d, 2 H), 1,67 (m, 3 H), 1,53 (dt, 2 H),
1,16 (m, 4 H), 0,94 (m, 2 H) ppm.

364,2

3643

41

'H AMP (400 MI'y, DMSO-ds): 6=13,50
(s, 1 H), 8,57 (s, 1 H), 8,37 (d, 1 H), 8,12
(d, 1H), 7,84 (m, 3 H), 7,60 (d, 3 H), 7,36
(m, 3 H), 5,32 (s, 2 H), 2,95 (sept, 1 H),
1,24 (d, 6 H) ppm.

3722

372,4

42

'H SAMP (400 MTI'u, DMSO-ds): 6=8,34
(d, 1 H), 8,15 (s, 1 H), 7,77 (t, 1 H), 7,66
(m,3 H), 7,33 (t, l H), 7,16 (m, 2 H), 6,95
(d, 1 H), 6,84 (t, 1 H), 5,29 (s, 2 H), 3,79
(s, 3 H), 2,95 (m, 4 H) ppm.

3882

3883

43

'H SAMP (400 MTI'u, DMSO-ds): 6=8,35
(d, 1 H), 8,19 (s, 1 H), 7,75 (t, 1 H), 7,72
(d, 1 H), 7,63 (m, 2 H), 7,33 (t, 1 H), 7,18
(t, 1 H), 6,85 (d, 2 H), 6,74 (d, 1 H), 5,30
(s, 2H), 3,72 (s, 3 H), 3,02 (m, 2 H), 2,92
(m, 2 H) ppm.

3882

3883
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Ne Haiige | ICso ICso
coenune | H SIMP Macea HHas |[hSTING mSTING
H (pacu.)
HUSA macca |(MkM) |(MkM)
'H SIMP (400 MI'u, DMSO-ds): & 8,30
44 (d, J=9,2 T, 1 H), 8,17 (d, J=8,8 I'y, 1 3500256 350,0 NA
H), 8,31 (d, J=8,0I'y, 1 H), 6,89-6,80 (m, [M+1]
2 H), 5,05 (s, 2 H), 2,60 (s, 3 H) ppm
'H SAMP (400 MI'u, DMSO-ds): & 8,12-
8,03 (m, 2 H), 7,45 (d, J=12,8 I';, 1 H), 4033
45 7,08 (d,J=8,4T'1, 1 H), 4,78 (s, 2 H), 3,14|403,1226 V] NA
(s, 2 H), 2,93-2,90 (m, 2 H), 2,30 (s, 3 H),
1,75-1,53 (m, 6 H) ppm
'H SIMP (400 MI'u, DMSO-ds): § 13,12
(s, 1 H), 8,19 (d, J=8,8 I'y, 1 H), 8,16 (d, 3800
46 J=6,4 T, 1 H), 7,36-7,23 (m, 2 H), 7,21|380,0184 D
(d,J=1,6Tu1H), 5,17 (s,2 H), 2,60 (s, 3 (M
H), 2,58 (s, 3 H) ppm
'H SIMP (400 MI'u, DMSO-ds): & 8,21
(d, J=8,8 ', 1 H), 8,12 (d, J=8,4 I'y, 1 3783
47 H), 7,63 (d, J=8,8 I', 1 H), 7,59 (s, 1 H), |[378,0665 V] A B
7,48 (d,J=8,4T', 1 H), 5,21 (s, 2H), 1,35
(s, 9H) pm
'H SIMP (400 MI'u, DMSO-ds): § 13,51
(br, 1 H), 8,30-8,24 (m, 1 H), 8,95 (d, 3220
48 J=9,2 T'y, 1 H), 7,83-7,79 (m, 1 H), 7,64|322,0039 I D
(t, J=10,0 I'u, 1 H), 7,38 (t, J=7,4 'y, 1
H), 5,29 (s, 2 H) ppm
'H SIMP (400 MI', DMSO-ds): § 13,11
(br, 1 H), 8,12 (d, J=8,4 I', 1 H), 7,69- 3502
49 7,51 (m, 3 H), 7,16 (d,J=7,2Tu1 H), 5,16|350,0352 D
[M+1]

(s, 2H), 3,23 (q, J=7,6 'y, 2 H), 1,20 (4,
J=7,4Tw, 3 H) ppm
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Ne Haiine | ICso ICso
Macca +
coeaune | '"H SIMP vHas |hSTING |/ mSTING
H (pacu.)
HUSA macca |(MkM) |(MkM)
'H AMP (400 MI'u, DMSO-ds): & 13,0
(br, 1 H), 8,23 (d,J =8,8 'y, 1 H), 8,18 366.0
51 (d,J=80Tu, 1 H), 7,77-7,80 (m, 2 H),[365,9534 M ’1] B
+
7,64 (d,J=84Tu, 1H),737( J=38,0
I'm, 1 H), 5,29 (s, 2 H) ppm
'H AMP (400 MI'u, DMSO-ds): & 13,1
(br, 1 H), 8,19 (d, J =8,0 'y, 1 H), 8,13 366.0
52 (d,J=84Tu, 1 H), 7,78-7,85 (m, 2 H),[365,9534 M ’1] B
+
7,68 (d,J=84Tu, 1H),739(t,J=72
I'm, 1 H), 5,18 (s, 2 H) ppm
'H AMP (400 MTI'u, DMSO-ds): & 8,13
(d, J =8,0Tu, 1 H), 7,50-7,55 (m, 3 H), 346,1
53 346,0081 B B
7,39 (s, 1 H), 7,13 (d, J = 8,0 I'y, 1 H), [M+1]
4,92 (s, 2 H), 2,44 (s, 3 H) ppm
'H SIMP (400 MI'uy, DMSO-ds): & 13,1
(br, 1 H), 7,93 (d,J =84 Tu, 1 H), 7,67-
7,76 (m, 2 H), 7,60 (d, J =84 T, 1 H), 4402
54 724 (d,J=84Tu, 2H), 7,18 (d, ] = 8,4(440,0822 M ’ I B
+
I'm, 2H),7,11 (d, J=6,8 'y, 1 H), 5,19
(s, 2 H), 2,90-2,99 (m, 1 H), 1,26 (d, ] =
7,2 T'u, 6 H) ppm
'H SAMP (400 MTI'u, DMSO-ds): & 13,0
(br, 1 H), 8,08 (d,J =8,4 Ty, 1 H), 7,68
(t,J=76Tu, 1H),7,60(d,J=84Tn,1 364,1
55 364,0509 C
H), 7,53 (d,J=8,4Tu, 1 H),7,34(d,J = [M+1]
7,2Tu, 1 H), 5,15 (s, 2 H), 4,42-4,45 (m,
1 H), 1,24 (d, ) =6,8 Ty, 6 H) ppm
'H AMP (400 MI'u, DMSO-ds): & 13,0
(br, 1 H), 8,05 (d,J =8,4Tu, 1 H), 7,83 3222
56 322,0039 C
(d, J=88Tu, 1 H), 7,74-7,78 (m, 1 H), [M+1]

7,68 (d,J=84Tu, 1 H), 7,42 (d,J=8,38
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Ne Haiine | ICso ICso
Macca +
coeaune | '"H SIMP vHas |hSTING |/ mSTING
H (pacu.)
HUSA macca |(MkM) |(MkM)
I'm, 1 H), 7,33-7,37 (m, 1 H), 5,16 (s, 2 H)
ppm
'H AAMP (400 MI'y, DMSO-db): 6 8,43 (s,
1 H), 8,37 (d, J=7,2 T, 1 H), 8,12 (s, 1 3220
57 322,0039 D
H), 7,89 (s,1 H), 7,70(s, 1 H),7,43 (s, 1 [M+1]
H), 5,32 (s, 2 H) ppm
'H AAMP (400 MI'u, DMSO-ds): § 13,27
(s, 1 H), 8,22 (d, J=7,2 'y, 2 H), 8,09 (s, 3220
58 322,0039 D
1 H), 7,85 (s, 1 H), 7,63 (d, J=8,0 I'y, 1 [M+1]
H), 7,40 (s, 1 H), 5,20 (s, 2 H) ppm
'H AMP (400 MI'u, DMSO-ds): § 13,17
(s, 1 H), 8,15 (d, J=8,4 'y, 1 H), 7,88 (d,
J=8,4 I'u,1 H), 7,54 (d, J=8,8 'y, 1 H), 4191
59 6,88 (s,1 H), 6,66 (d, J=9,2T'1;, 1 H), 6,40(419,0931 oA B
[M+1]
(s,1 H), 5,00 (s, 2 H),1,96 (d, J=12,0 T'y,
2 H), 1,74 (d, J=12,4 T'y, 2 H), 1,63 (d,
J=12,8 T'u,1 H),1,41~1,18 (m, 6 H) ppm
'H SAMP (400 MI', DMSO-ds): § 13,03
(s, 1 H),8,16 (d, J=8,4 I'y, 1 H),8,00 (d,
J=88 I'u, 1 H), 7,59 (d, J=8,4Hz, 1 H), 407 1
60 7,06 (dd, J=8,8Hz, 2,0 T', 1 H), 6,86 (d,[407,0567 M ’1] A B
+
J=2,0 Ty, 1 H), 5,18 (s, 2 H), 3,76 (t,
J1=9,2 T'y, J,=4,4Hz, 4 H), 3,40-3,35 (m,
4 H) ppm
'H AMP (400 MTI'u, DMSO-ds): & 8,15
(d, J=8,8 T'y, 1 H), 7,96 (d, J=8,8 I'y, 1
405,1
61 H), 7,59 (d,J=8,4Hz, 1 H), 7,02 (d,|405,0774 A B
[M+1]

J=9,2Hz, 1 H), 6,78 (s,1 H), 5,14 (s, 2 H),
3,45 (s, 4 H), 1,62 (s, 6 H) ppm
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No Haiine | ICso ICso
Macca +
coeaune | '"H SIMP vHas |hSTING |/ mSTING
H (pacu.)
HUSA macca |(MkM) |(MkM)
'H AMP (400 MI'u, DMSO-ds): & 8,19
(d,J=8,4Tu, 1 H), 791 (s, 1 H), 7,52 (d, 4192
62 J=8,4Hz, 1 H), 7,16 (s, 1 H), 4,78 (s, 2 H),|419,0931 M ’1] D
+
2,95-2,90 (m, 4 H),1,69-1,49 (m, 6 H)
ppm
'H AMP (400 MTI'u, DMSO-ds): & 8,25
(d, J=8,8 'y, 1 H), 8,00 (s, 1 H), 7,45 (d, 012
63 J=84 T, 1 H), 7,01 (s, 1 H), 4,91 (s, 2|421,0724 M ’1] B
+
H), 3,86 (t, J=8,0 I'y, 4 H), 3,05 (s, 4 H),
2,37 (s, 3 H), ppm
'H AMP (400 MTI'u, DMSO-ds): & 8,17
(d,J=8,4Tu, 1 H), 7,88 (s, 1 H), 7,50 (d, 379,2
64 379,0618 B
J=8,4 T'u, 1 H), 7,07 (s, 1 H), 4,78 (s, 2 [M+1]
H), 2,80 (s, 6 H), 2,34 (s, 3 H), ppm
'H SIMP (400 MI', DMSO-ds): § 13,17
(s, 1H), 8,28-8,23 (m, 2H),7,90 (s, 1H), 208 1
65 7,84-7.82 (d, J=8,0 T'u, 2H), 7,72-7,67(398.,0 A
[M+H]
(m, 2H), 7,58 -7,54 (m, 2H),7,50-7,47 (m,
1H) ppm
'H AMP (400 MI', DMSO-ds): & 8,31- 3242
66 8,22 (m, 2 H), 7,37-7,48 (m, 2 H), 7,16-(324,0241 M )1] NA
+
7,21 (m, 1 H), 4,81 (s, 2 H) ppm
'H AMP (400 MI', DMSO-ds): 613,17
(s,1H),824(d,J=8,4Tu, 1H),811(s,1
H), 8,15 (d, J=11,6 Ty, 1 H), 7,95 (d, 430,2
67 430,0978 C D
J=9.6 T'u, 1 H), 7,63 (t, J=8,8 T'u, 1 H), [M+1]
6,29 (s, 1 H), 5,20 (s, 2 H), 2,24 (s, 4 H),
1,40 (s, 2 H), 1,00 (s, 6 H) ppm
'H AMP (400 MI'uy, DMSO-ds): §13,24 421
68 (s,1H), 841 (s, 1 H), 8,27 (d,J=8,8 'y, 1{412,0509 T|A B
[M+1]

H), 8,15 (d, J=11,6 Ty, 1 H), 7,77 (d,
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Neo
coequHe

HHUSA

H AMP

Macca +

H (pacu.)

Haiine
HHasA

Macca

ICso0
hSTING
(MxM)

ICso
mSTING

(MxM)

J=88 T, 1 H), 7,67 (d, J=8,4 I'y, 1 H),
7,60 (s,1 H), 7,56 (d, J=7,6 'y, 1 H), 7,40
(t,J=8,0I'n, 1 H), 7,23 (d, J=7,2T5,1 H),
5,25 (s, 2 H), 2,42 (s, 3 H) ppm

69

H SIMP (400 M, DMSO-ds): & 8,05
(d, J=8,0 T, 1 H,), 7,96 (d, J=8,0 'y, 1
H), 7,05 (d, J=8,0 Ty, 1 H), 6,76 (d,
J=12,0 Ty, 1 H), 6,50 (d, J=4 T'y,1 H),
5,07 (s, 2 H), 3,13 (s, 6 H), 2,94 (s, 6 H)
ppm

374,1273

3743
[M+1]

NA

70

'H SAMP (400 MI't, DMSO-ds): § 13,05
(s, 1 H), 8,18 (d, J=8,0 'y, 1 H,), 8,12 (d,
J=8,0 'y, 1 H), 7,77-7,73 (m, 1 H), 7,60
(d,J=8,0Hz, 1 H),7,34-7,31 (m,1 H), 7,13
(d, J=8,0 T'w, 1 H), 5,14 (s, 2 H), 2,99 (s,
6H) ppm

331,0851

331,0
[M+1]

NA

71

'H SIMP (400 MI'u, DMSO-ds): & 8,16
(d, J=8,0 I', 1 H), 7,98 (d, J=8,0 I'y, 1
H), 7,57 (d,J=12 T, 1 H), 6,84 (d, J=12
I'm, 1 H), 6,54 (d, J=2 T, 1 H), 5,14 (s, 2
H), 3,09 (s, 6 H) ppm

365,0461

365,1
[M+1]

72

'H AMP (400 MI'u, DMSO-ds): §13,21
(s, 1 H),8,40 (s, 1 H),8,27 (d, J=8,0 I';y,1
H), 8,16-8,14 (d, J=8,0 I'u, 1 H,), 7,77-
7,66 (m, 1H), 7,439 (d, J=8,0 I'u,1 H),
524 (s, 2 H), 3,09 (s, 6 H), 1,27 (d,
J=2,0Hz, 6 H) ppm

440,0822

440,1
[M+1]

73

H SIMP (400 MT', DMSO-ds): & 8,32
(d, J=8,0 Ty, 1 H), 8,25 (s, 1 H), 7,85 (d,
J=12,0 Tw, 1 H), 7,75-7,71 (m, , 1 H),
7,62-7,56 (m, 2 H), 7,29-7,26 (m,, 1 H),

362,1758

362,1
[M+1]
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Neo
coequHe

HHUSA

H AMP

Macca +

H (pacu.)

Haiine
HHasA

Macca

ICso0
hSTING
(MxM)

ICso
mSTING

(MxM)

6,23 (s, 1 H), 4,78 (s, 2H), 2,25 (s, 4 H),
1,42-1,39 (m, 2H), 1,01 (s, 6H) ppm

74

'H SIMP (400 MI'u, DMSO-ds): & =8,35
(d,/=7,6Tu, 1 H),8,19(d,/J=2T1, | H),
778 (t, J =172 Tu, 1 H), 7,72 (d, J=
8,8Hz, 1 H), 7,66-7,60 (m, 2 H) , 7,34 (4,
J=72Tu, 1H),7,22-7,19 (m, 1 H), 7,16-
7,09 (m, 3 H), 5,22 (s, 2 H), 2,95-2,89 (m,
4H), 2,31 (s, 3 H) ppm

372,1601

3722
[M+1]

75

'H SMP (400 MI'y, DMSO-ds): & =
13,31 (br, 1 H), 8,25 (d, J=8,0 ', 1 H),
8,18 (d, /= 1,6 Ty, 1 H), 7,72-7,69 (m, 1
H), 7,58 (d,J/ = 8,8 Ty, 1 H), 7,49 (s, 1 H),
7,22-7,09 (m, 5 H), 5,30( s, 2 H), 2,95-
2,91 (m, 4 H), 2,49 (s, 3 H), 2,31 (s, 3 H)
ppm

386,1758

386,4
[M+1]

76

'H SIMP (400 MI'u, DMSO-ds): & =8,24
(d,/=8Twmu, 1H),8,12(s, 1 H),7,65(d,J
=8,4Hz, 1 H), 7,56 (d, /=9,2Tu, 1 H),
7,48 (s, 1 H), 7,17 (d, J =8,2 T'u, 1 H),
5,29 (s,2 H), 2,74 (t,J=7,6 T'u, 2 H), 2,49
(s, 3 H), 1,78 -1,75 (m, 2 H), 1,69 -1,62
(m, 3 H), 1,55-1,50 (m, 2 H), 1,25-1,2 (m,
4 H), 0,95-0,92 (m, 2 H) ppm

378,207

378.4
[M+1]

77

TH AMP (400 MT'ui, DMSO-ds): 5 =13,40
(br, 1 H), 8,56 (d, J=2,4 T, 1 H), 8,28 (d,
J=8,0Twu, 1 H), 8,33 (dd, ~=8,8, 6,8 L,
1H), 7,74-7,69 (m, 3 H),7,54 (s, 1 H),
738 (d, J =8,4 T, 1 H), 7,21 (d, J =8,4
Ty, 1 H), 5,37(s, 2 H), 3,34 (s, 3 H), 2,99
2,92 (m, 1 H),1,26 (d, J =6,8 Ty, 6 H)
ppm

386,1758

386,3
[M+1]
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Ne Haiine | ICso ICso
Macca +
coeaune | '"H SIMP vHas |hSTING |/ mSTING
H (pacu.)
HUSA macca |(MkM) |(MkM)
'H AAMP (400 MI';, DMSO-ds): 6 =13,43
(br, 1 H), 838 (s, 1 H), 8,24 (d, /=84 €010
I'm, 1 H),7,95 (dd, /=9,2, 68T, 1 H), '
78 346,0081 |[2M- |D
7,65(d,J=9,6Tu, 1 H), 7,53 (s, 1 H), 1
7,23 (d, J =8,0 T'u, 1 H), 5,32 (s, 2 H),
2,50 (s, 3H) ppm
'H AAMP (400 MI'u, DMSO-ds): § 13,22
(s, 1 H), 8,20 (d, J=8,4T'y, 1 H), 8,09 (d, 3099
79 J=84Tu, 1 H), 7,96 (d, J=1,6 I'u, 1 H),[399,9145 M ’1] B
+
7,67 (d, J=8,4 T'u, 1 H), 7,56 (dd, J=8,4
I'u, 1,6Hz, 1 H), 5,23 (s, 2 H) ppm
'H AMP (400 MTI'uy, DMSO-ds): & 8,30
(m, 1 H), 8,26 (m, 1 H), 7,80 (m, 1 H), 356,3
80 356,1288 B
7,63-7,70 (m, 4 H), 7,29 (m, 6 H), 6,76 [M+1]
(q,J=12 T, 1 H), 5,27 (s, 2 H) ppm
H AMP (400 MI', DMSO-ds): 6 13,11
(br, 1 H), 8,21 (d, J=8,8T'y, 1 H), 8,12 (d,
J=84Tu, 1 H), 7,62 (d, J=8,4 ', 1 H), 3642
81 364,0509 A B
7,50(s, 1 H), 7,31 (d, J=7,6 'y, 1 H), 5,22 [M+1]
(s,2H), 3,65 (m, 1 H), 1,27 (d, J=6,8 'y,
6 H) ppm
'H SAMP (400 MI'y, DMSO-ds): § 13,12
(s, 1 H), 8,21 (d,J=88Twu, 1 H), 811 (d,
J=8,0 T, 1 H), 7,63 (d, J=8,4 ', 1 H), 350,2
82 350,0352 B C
7,50(s, 1 H) 7,26 (d, J=8 I'y, 1 H), 5,21 [M+1]
(s, 2 H), 2,75 (q, J=7,2 Ty, 2 H), 1,25 (4,
J=7,6 Ty, 3 H) ppm
'H SAMP (400 MI', DMSO-ds): 6 1,30 (s,
1 H), 8,34 (dd, J=6,4T"1, 8,8Hz,1 H), 8,23 206.1
83 (dd, J=1,6 Ty, 8 I'y, 1 H), 7,84 (m, 1 H),|[306,0335 "D
[M+1]

7,61 (d, J=8,4 I'y, 1 H), 7,38-7,48 (m, 2
H), 5,22 (s, 1 H) ppm
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Ne Haiine | ICso ICso
Macca +
coeaune | '"H SIMP vHas |hSTING |/ mSTING
H (pacu.)
HUSA macca |(MkM) |(MkM)
'H AAMP (400 MI'u, DMSO-ds): & 13,38
(s, 1 H), 8,29 (dd, J=1,6 T'y, 8 I',1 H),
8,14 (dd, J=1,6Tw, 8,8 'y, 1 H), 7,86 (m, 306,1
84 306,0335 D
1 H), 7,63 (d, J=8,8 'y, 1 H), 7,51 (dd, [M+1]
J=6,4Hz, 8,8 T'u, 1 H), 7,42 (t, J=6,8 I'y,
1H), 5,19 (s, 1 H) ppm
'H AMP (400 MI'u, DMSO-ds): & 7,27
(d,J=8,0T'u,1 H),7,18(d,J=8,0I'y, 1 H), 3990
85 7,08 (s, 1 H), 7,03 (d, J=7,6T'y, 1 H), 6,80{322,0403 M ’1] C
+
(d,J=7,2Tu, 1 H), 4,75 (s, 2H), 3,92 (s, 2
H), 2,26 (s, 3H) ppm
'H AMP (400 MI'u, DMSO-ds): & 13,05
(s, 1 H), 7,51 (d, J=2 T'u, 1 H), 7,43 (dd,
J=12Tu, 7,6 Ty, 1 H), 7,34 (dd, J=2 'y, 346,2
86 346,0444 C
8,8T'w, 1 H)), 7,19 (m, 1 H), 6,99 (t, J=7,2 [M+1]
I'n, 1 H), 6,82-6,77 (m, 2H), 4,67 (s, 2 H),
1,47 (s, 6 H) ppm
'H SAMP (400 MI'u, DMSO-ds): & 7,43
(m, 2 H), 7,18-7,14 (m, 2 H), 6,98-6,94 268 4
87 268,1339 NA NA
(m, 2 H), 6,81 (d, J=8 T'y, 2 H), 4,68 (s, [M+1]
2H), 1,51 (s, 6H) ppm
'H AMP (400 MI'y, DMSO-ds): & 13,18
(s, 1 H), 8,23 (d, J=8,4 'y, 1 H), 8,02 (s,
1 H), 7,72 (dd, J=2 Ty, 9,2 T'u, 1 H)), 4260
88 7,64-7,59 (m, 2 H), 7,27 (m, 4 H), 7,18|426,0665 M ’1] B
+
(m, 1H), 5,17 (s, 2 H), 3,02 (dd, J=5,2 T,
84Tu,2H,),2,94(dd,J=6T1, 9,6, 2
H,) ppm
'H AMP (400 MI', DMSO-ds): & 8,21- 4020
89 8,26 (m, 2 H), 7,96-7,99 (m, 1 H), 7,67-{399,9145 " |B
[M+1]

7,69 (m, 2 H), 5,18 (s, 2 H) ppm
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Ne Haiige | ICso ICso
coenune | H SIMP Macea HHas |[hSTING mSTING
H (pacu.)
HUSA macca |(MkM) |(MkM)
'H SAMP (400 MI'u, DMSO-ds): & 7,10-
7,15 (m, 2 H), 6,93-6,97 (m, 2 H), 6,87 (4,
J=72Tu, 1 H), 6,71 (d, J=8,0 I'y, 1 H), 3503
90 6,064 (d,J=8,4T'u, 1 H), 4,56 (s, 2 H), 3,87|350,2122 I C
(s, 2 H), 2,50 (s, 2 H), 1,57-1,75 (m, 6
H, ), 1,40-1,46 (m, 2 H), 1,14-1,23 (m, 5
H) ppm
'H SIMP (400 MI'u, DMSO-ds): § 13,15
(s, 1H), 8,26-8,23 (m, 2H), 7,86 (s, 1H),
91 7,74 (d, J=8,0Hz, 2H), 7,67 (m, 2H), 7,42|440,1 4492 A
[M+H]
(d, J=8,0 I'y, 2H), 5,33 (s, 1H), 3,01-2,94
(m, 1H),1,26 (d, J=7,2 ', 6H) ppm
'H SAMP (400 MTI'u, DMSO-ds): § 8,53
(d, J=8,4 T'u, 1 H), 8,08-8,10 (m, 2 H), 2822
92 7,74-7,77 (m, 1 H), 7,50-7,54 (m, 2 H),|282,1132 V] NA
4,39 (s, 2 H), 2,78 (s, 3 H), 1,59 (s, 3 H)
ppm
'H SIMP (400 MI'u, DMSO-ds): & 13,13
(brs, 1 H), 8,21 (d, J=8,4 ', 1 H), 8,11 3542
93 (d, J=8,8 I';, 1 H), 7,64 (d, J=8,4 'y, 1{354,0102 ] C
H),7,51(d,J=12,0Tu, 1 H), 5,18 (s, 2 H),
2,34 (s, 3 H) ppm
'H SIMP (400 MI', DMSO-ds): § 13,11
(brs, 1 H), 8,22 (d, J=8,4 ', 1 H), 7,94 3502
94 (s, 1 H), 7,61 (d, J=8,4 'y, 1 H), 7,48 (s,|{350,0352 N B C
1 H), 5,18 (s, 2 H), 2,39 (s, 3 H), 2,34 (s,
3 H) ppm
'H SIMP (400 MI'u, DMSO-ds): § 13,14
(s, 1H), 8,20 (d, J=8,8 I'y, 1H), 8,12 (d, 352.0
95 J=9,2 T'u, 1H), 7,63 (d, J=8,8 I'y, 1H),|352,0145 B
[M+1]

7,08 (m, 1H), 7,01 (m, 1H), 5,20 (s, 2H),
3,91 (s, 3H) ppm
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Ne Haiige | ICso ICso
Macca +
coenune | H SIMP HHas |[hSTING mSTING
H (pacu.)
HUSA macca |(MkM) |(MkM)
'H SIMP (400 MI'u, DMSO-ds): & 12,98
(s, 1H), 8,07 (d, J=8,4 I'y, 1H), 7,56 (m, 350,2
96 350,0352 B
2H), 7,45 (m, 1H), 5,14 (s, 2H), 2,67 (s, [M+1]
3H), 2,32 (s, 3H) ppm
'H SIMP (400 MI'u, DMSO-ds): § 7,24
308,0
97 (d, J=8,0I', 1H), 7,16 (m, 4H), 6,94 (m, |308,0247 V] C D
+
1H), 4,61 (s, 2H), 3,98 (s, 2H) ppm
'H SIMP (400 MI'u, DMSO-ds): & 8,17
(d, J=8,4 T, 1H), 8,10 (d, J=8,4 'y, 1H), 3002
98 7,70 (m, 2H), 7,37 (d, J=8,8 I'u, 1H)),|302,0586 [M’l] C B
+
7,28 (m, 1H), 4,49 (s, 2H), 2,69 (s, 3H)
ppm
'H SAMP (400 MTI'u, DMSO-ds): & 8,28
(m, 1H), 8,12 (d, J=8,0 T'ny, 1H), 'H AMP
(400 MI'u, DMSO-ds): 7,74 (m, 1H), 2823
99 282,1132 C C
7,61 (m, 1H)), 7,30 (m, 1H), 7,24 (d, [M+1]
J=8,0 ', 1H), 5,03 (s, 2H), 2,53 (s, 3H),
2,47 (s, 3H) ppm
'H SIMP (400 MI'u, DMSO-ds): § 13,31
(s, 1 H), 8,37 (d, J=8,0 'y, 2 H), 7,82 (4, 268 1
102 J=7,6 Ty, 2 H), 7,69 (br, 2 H), 7,36 (t,|268,1 " INA
[M+H]
J=7,6 T'y, 2 H), 6,07 (q, J=6,8 I'y, 1 H),
1,76 (d, J=6,8 'y, 3 H) ppm
'H SIMP (400 MI'u, DMSO-ds): & 8,35
(d, J =8,4 I'u, 1H), 8,21 (d, J =8,0 I'L, T3
107 1H), 7,88 (d, J =8,4 I', 1H), 7,69 (d, J|313,0 M ’1] A
_l’_
=8,81', 1H), 7,42 (t,J=7,6 'y, 1H), 5,23
(s. 2H)
'H SIMP (400 MI'u, DMSO-ds): § 12,94 4080
111 (br, 1H), 8,22 (d, J=8,8 I', 1H), 8,09 (d,|408,0 A
[M+1]

J=8,0 Tu I1H), 7,62 (d, J=8,8 Iy,
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Neo
coequHe

HHUSA

H AMP

Macca +

H (pacu.)

Haiine
HHasA

Macca

ICso0
hSTING
(MxM)

ICso
mSTING

(MxM)

1H),7,60 (s, 1H),7,29 (d, J=8,0 T'w, 1H),
531 (s, 2H),3,08-3,01 (m, 1H),1,27
(d,J=6,8 Ty, 6 H)

112

'H SAMP (400 MI'y, DMSO-ds): & 8,22
(d, J =8,4 T, 1H), 8,06 (d, J =8,0 I'y,
1H), 7,62 (d, J =8,4 T, 1H), 7,59 (s, 1H),
7,20 (d, T =8,0 ', 1H), 5,28 (s, 2H), 2,46
(s, 3 H) ppm

380,0

380,1
[M+H]

114

'H AAMP (400 MI', DMSO-ds): § 13,21
(s, 1H), 8,21 (d, J=12 I'u, 1H), 8,12 (d,
J=12,0 T'u, 1H), 7,64 (d, J=8,0Hz, 1H),
7,56 (d, J=8,0 I'y, 1H), 6,62 (s, 1H), 5,24
(s, 1H), 2,74-2,72 (m, 2H),2,56-2,50 (m,
2H), 2,03-1,99 (m, 2H) ppm

388,0

388,1
[M+H]

115

H SIMP (400 MI', DMSO-ds): & 8,22
(d, J =8,6 T, 1H), 8,11 (d, J =8,2 I'yy,
1H), 7,63 (d, J =8,6 T'y, 1H), 7,49 (s, 1H),
7,29 (d,J=8,2 ', 1H), 5,21 (s, 2H), 2,69
(m, 1 H), 1,85-1,72 (m, 5 H), 1,57-1,22
(m, SH) ppm

404,1

404,1
[M+H]

116

'H SIMP (400 MI', DMSO-ds): § 13,14
(s, 1H), 8,21 (d, J=8,0 I',1H), 8,11 (d,
J=8,0 I'y,1H), 7,64 (d, J=8,0 I'y, 1H),
7,57 (s, 1H),7,48 (d, J=8,0 I'y,1H), 6,47
(s, 1H), 5,23 (s, 1H), 2,50-2,45 (m, 2H),
2,26-2,25 (m, 2H), 1,77-1,75 (m, 2H),
1,66-1,64 (m, 2H) ppm

402,1

402,1
[M+H]

117

TH SIMP (400 MT'y, DMSO-ds): 6 13,11
(s, 1H), 8,16 (d, J=8,4 T'n, 1H), 7,90 (d,
J=8,8 Ty, 1H), 7,55 (d, J=8.,4 T'y, 1H),
727 (d, J=6,0 Tu, 1H), 6,62-6,60 (m,

391,1

3912
[M+H]
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Neo Haivine | I1Cso ICso
Macca +
coegune | 'H AMP HHasa |hSTING | mSTING
H (pacu.)
HUSA macca |(MkM) |(MkM)
1H), 6,30 (s, 1H), 5,00 (s, 2H), 3,99-3,94
(m, 1H), 2,42-2,35 (m, 2H),1,93-1,87 (m,
2H),1,81-1,75 (m, 2H) ppm
'H AAMP (400 MI'u, DMSO-ds): § 13,11
(s, 1H), 8,16 (d, J=8,4 I'y, 1H), 7,88 (d,
J=88 Iy, 1H), 7,55 (d, J=8,4 I,
405,2
118 1H),7,00 (d, J=6,0 'y, 1H), 6,68-6,65 (m, |405,1 A
[M+H]
1H), 6,38(s, 1H), 5,01(s, 2H),3,83-3,80
(m, 1H),2,00-1,94 (m, 2H),1,69 (d,J=6,4
I'y, 2H),1,60-1,48 (m, 4H) ppm
'H aMP (400 MI'u, DMSO-ds): 6 8,14
(d, J=8,4 Ty, 1H), 7,88 (d, J=8,8 'y, 1H),
7,52 (d, J=8,4 T'u, 1H), 6,79 (d, J=7,2 T, 379,2
119 379,1 A
1H), 6,64-6,61 (m, 1H), 6,44 (s, 1H), 4,90 [M+H]
(s, 2H), 3,70-3,64 (m, 1H),1,18 (d,J=6,4
'y, 6 H) ppm
'H SAMP (400 MI', DMSO-ds): & 8,35 (s,
1H), 8,20 (d, J=7,6 'y, 1H), 7,85 (t, J=8,0 356,0
120 356,0 NA
I'm, 1H), 7,70 (d, J=8,8 T'u, 1H), 7,41 (4, [M+H]
J=7,6 Ty, 1H), 5,19 (s. 2H) ppm
'H SAMP (400 MI'u, DMSO-ds): & 8,22 3362
121 (d,J=8,8Tu, 1H), 7,97 (s, 1H), 7,63-7,56(336,0 e
[M+H]
(m, 3H), 5,08 (s, 2H), 2,41 (s, 3H) ppm
'H AMP (400 MI'u, DMSO-ds): & 8,58
(d, J=8,6 Ty, 1H), 7,89 (d, J =8,6 I'y,
1H), 7,55 (d, J =8,6 T'u, 1H), 6,91 (bs, 4331
122 4331 A
1H), 6,64 (d, J =8,6 ', 1H), 6,31 (s, 1H), [M+1]

4,99 (s, 2 H), 1,94 (m, 2 H), 1,68-1,50 (m,
11 H) ppm
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Ne Haiige | ICso ICso
Macca +
coenune | H SIMP HHas |[hSTING mSTING
H (pacu.)
HUSA macca |(MkM) |(MkM)
'H SIMP (400 MI'u, DMSO-ds): § 13,04
(s, 1H), 8,15 (d, J=7,6 'y, 1H), 7,89 (d,
J=7,6 Ty, 1H), 7,55 (d, J=7,2 I'u, 1H), 365,1
123 365,0 A
6,97 (s, 1H), 6,64 (d, J=7,6 I'y, 1H), 6,39 [M+H]
(s, 1H), 5,04 (s, 2H), 3,14 (s, 2H), 1,21 (s,
3H) ppm
'H SIMP (400 MI'u, DMSO-ds): § 8,20
(d,J=8,0I'u, 1 H), 7,48 (t, J=8,4 'y, 3 H),
7,17(d,J=6,8Tu 1 H), 5,74 (s, 1 H), 5,95 419,1
124 419,1 NA
(s, 2H), 3,33-3,30 (m, 1 H), 2,00-1,93 (m, [M+H]
2 H), 1,78-1,68 (m, 2 H),1,43-1,30 (m, 2
H), 1,28-1,18 (m, 4 H) ppm
'H SAMP (400 MTI'u, DMSO-ds): § 8,43
(d, J =2,0 T'u, 1H), 8,27 (d, J =8,8 I'Ly,
1H), 8,17 (dd, J =8,9, 2,8 I'u, 1H), 7,80- 398,1
125 398,0 A
7,78 (m, 3H), 7,67 (d, J =8,6 I'u, 1H), [M+H]
7,54-7,51 (m, 2H), 7,43-7,40 (m, 1H),
4,02 (s, 2H) ppm
'H SIMP (400 MI', DMSO-ds): & 13,08
(s, 1H), 8,24 (d, J=8,8 I'y, 1H), 8,11 (d, 2482
126 J=8,8 T'y, 1H), 7,26 (d, J=8,8 I'u, 1H),| 348,1 " |D
[M+H]
7,00-6,95 (m, 2H), 5,15 (s, 2H), 4,01 (s,
3H), 3,90 (s, 3H) ppm
'H SIMP (400 MI'u, DMSO-ds): & 8,18
(d, J=8,8 I'u, 1H), 8,04 (s, 1H), 7,75 (s, 370,1
127 370,0 B
1H), 7,58 (d, /= 8,8 'y, 1H), 4,84 (s, 2H), [M+1]
2,44, (s, 3H).
'H SIMP (400 MI'u, DMSO-ds): & 8,07 3540
128 (d,J=8,8 'y, 1H), 7,64 (s, 1H), 7,55-7,51|354,0 " ID
[M+H]

(m, 2H), 4,75 (s, 2H), 2,66 (s, 3H) ppm
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Neo Haivine | I1Cso ICso
Macca +

coegune | 'H AMP HHasa |hSTING | mSTING
H (pacu.)

HUSA macca |(MkM) |(MkM)

H SIMP (400 MT', DMSO-ds): 5 8,14
(d, J =8,8 T, 1H), 7,87 (d, J =8,8 I'yy,

1H), 7,51 (d, J =8,8 T'u, 1H), 6,79 (bs, 4072
129 407,1 A

1H), 6,75 (d, T =8,8 T'wy, 1H), 6,54 (s, 1H), [M+H]

4,96 (s, 2H), 2,96 (d, J =5,6 T'n;, 2H), 0,96

(s, 9H) ppm

ICso mSTING: «A» < 10 MxM; «B» = 10-50 MxM; «C» = 50-100 mxM; «D» > 100 MxM.

ICs0 hSTING: «A» < 100 MxM; «B» = 100-500 MxM; «C» = 500-1000 MmxM;, «D» > 1000
MKM.

NA' He BBINOJIHSAIY B IPOBEIEHHOM aHAJIN3E.

Ilpumep 62. AHaJIM3 KOHKYPEHTHOI0 CBSI3bIBAHHS €  HCHOJb30BAHHEM
paauoMeTpHYecKoi puabTpanuu

AHa3 KOHKYPEHTHOTO CBSI3bIBAHMS C UCTIOJIB30BAHUEM PATHOMETPUIECKOH QUIbTpauu
BBIMOJIHSIM U1 KOJIMUECTBEHHOTO omnpeneneHus ap@GUHHOCTH CBA3bIBAHUS COEJUHEHUI B
COOTBETCTBHM C HACTOSLIEH 3asBKOH C dejoBeueckuM win MblmmHbBIM OenkoM STING umm
csizanHOM ¢ HAQ denoBeueckoi n30popmMoit. AHaIM3 KOHKYPEHTHOI'O CBSI3bIBAHUS C (POopMaTOM
(UNbTpaLMU BBISIBJISI  CIIOCOOHOCTh HU3KOMOJIEKYJISIPHBIX ~ COSAMHEHUI CBSI3bIBATBCS U
UHrUOMPOBATh MOCJEAyIOIIee CBsi3biBaHHE MedeHHoro TtputueM [H3] nuramma STING
2’3’¢cGAMP ¢ Bricokoit adpuHHOCTBIO. [ToNy4eHHBIN B pe3ysibTaTe OTBET Ha 03y MOAOUPAIH C
MOMOIIBIO HENMHEWHON perpeccun Uit omnpeneneHus 3HadeHuss [Cso, w3 KoToporo
SKCTpanoaupoBajiu 3HaueHue Ki 11 Kaa0ro CoefuHeHMs!.

Bkparie, pekoMOMHaHTHBIN C-KOHLIEBOH JIMTAH/ACBS3BIBAIOIINN JOMEH YEJIOBEUYECKOTO
6enxa STING (140-379) wnu meimunoro 6enka STING (139-328) [0,5 mxkM] unkyOupoBaiu B
NPUCYTCTBUH COENUHEHHs B COOTBETCTBHM C Hacrosimeidl 3asBkoil (8 Touek, 2-kpaTHoe
pazbaBienne, HaunHasi ¢ 300 MkM) B Teuerne 30 MUHYT WM B KOHTPOJIHUPYEMBIX YCIIOBUSX.
3arem nob6asnsnu MedenHblil H® 2°3’cGAMP [25 sM] u obecriednBany JOCTUKEHNE PABHOBECHS
ces3biBaHusl (1 wac). 3areM MOJy4eHHBbIE B Pe3yJbTare KOMILUIEKCHI (PHIIBTPOBAIH, CYIIHIIH,
N00aBISIM  CUMHTHJUBILMOHHYK JKHAKOCT M H3MEPSUIM  OCTaBLIMHCS PagMOCHUTHAN  JUIS
OTIpENeNIeHUs] CTETeHW WHTMOMPOBAaHUS COEOUHEHHWeM JuraHnga. JlaHHbI ¢dopmar aHamm3a
onrummsuposanu kak st WT, Tak u st HAQ usodopm uenoBeueckoro Oenka U MBILIHHOTO
OPTOJIOTUYHOTO OernKa.

Paspabomra ananusa
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OnTUMH3UPOBAHHBIE MTAPAMETPHI

a. ®opwma Oenka: 6XHIS-SUMO ¢ metkoii nin 6e3 MeTKH.

b. Konnenrpauuss wneneBoro Oenka: MHUHUMAaJbHAas KOHLEHTPALUs, KOTOpas
pocruraja > 80 Makc. CUrHaja.

C. Ananutudeckas koHueHTpauust DMSO: 10% - 0,1%.

d. Ananutnueckuit Oydep: ocHoanue (Tris mnu ¢ocdar), koHIEHTpaLus conu, +/-
Tween (0,1-2%).

e Cunres 3ouaa:; (1) gepmentatusHoe BKmouenue S*°-AT® u xonoguoit GTP B
npoaykt 2’3’cGAMP ¢ ucnonp3oBaHueM MbIUHOTO ¢epmenta ¢cGAS ¢ mocnenyromeit
O4YHUCTKOH,; (2) BKitoueHue Tputus B 2°3’cGAMP.

f. KoHueHTpauusi 30H1a; MUHUMaJIbHAsE KOHLEHTPALHsI, KOTOpasi JOCTUrajla Makc.
AHAJIMTHYECKOTO OKHA.

8. @dopmar aHamM3a: IUIAHIIET Ui aHAJW3a CBS3bIBAHUS C  MTOMOIIBIO

CLUMHTHJUISILIOHHBIX TPAHYJI WU (PUIBTpALIUHL.

h. AHanuTuueckuii miaHmer: 384-1yHo4YHbIH (opMaT B OTIHYHE OT 96-TyHOUHOTO.
1. AHanu3 BpeMeHH MHKyOaLnH JUIs TIOCTENYIOINX CTaquil HHKyOaIuu
Henesoii 6esiok | Kourpoas 2°3’cGAMP Z-pakTop AHanuTHYECKOE
Ka [HM] Ki [aM] OKHO
hSTING-WT 11+4 61 +9 0,75 21,5
hSTING-HAQ 10+4 50,5+8 0,78 22,3
mSTING 16 £5 362,521 0,65 27
IHapametp KomnoneHT ananusa Anammns STX
aHaJH3a
ITpuanun Ananus HEMOCPEICTBEHHOU

KOHKYPEHLIUU Ha OCHOBE (DHIIbTpaIiu

Bekrtop skcnipeccun pET

Konctpykums sxcnpeccun | 6XHIS-SUMO-hSTING (140-379)

I'en, komupyromumii 6enok | Dxcnpeccupyembrii B E. coli  komos-

PexoMOMHaHTHBIT onrrumusupoBanubiii hSTING (140-379)
1eNIeBOH Oenok Knerounas mmauun ans | E. coli BL-21(DE3)

9KCIPECCUu

Crparerust OUNCTKH (1) Merann-xenatHas adduHHas cMmoa

Talon.
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(2) ObecconuBanne (HiTrap).
(3) Konuentpuposanue.
(6) I'enb-punpTpanus (Superdex 200).
(7) KoHueHTpupoBaHue U XpaHEHHE.
(8) QC ¢ mOMOIIBI AHAIUTHYECKOTO
SEC, SDS-PAGE.
bydep nnsa xpanenus 20 mM PBS, pH 8,0, 150 MM NaCl, 0,2%
Tween-20 u 10% raunepuna (hSTING)
Pabouass  ananutudeckas | 0,5 MmxkM
KOHLIEHTPALUs
PanuanuonHas metka | H®
30HI 30HIa
Konnenrpauus 30112 25 eM
ZPE + Oydep
HPE + 10 MxM 2’3’ cGAMP
Kontponn ITonoxxurenbHbIN 2’3’cGAMP (20 MmxM — 310 HM)
KOHTPOJIb
Otpunarenshsiii KoHTposb | DMXAA (150 MxM — 150 HM)
Bydep Ananutnueckuii Oydep 1 x PBS + 1% DMSO
[Tnanmer 96-nynounsiii mianmer GF/C Unifilter
YcTpoiicTBo PE Microbeta
Curnan CumHTIUSIIMS  (YMCJIO  MMITYJIbCOB B
CuuTtpiBanue MHEYTY)
AR HopmanusosaHHbIi % wunrubuposanus = (¢ X-¢ ZPE))/(¢
CUrHas HPE-¢ ZPE) * 100

buonornueckne aKTUBHOCTH COCIMHEHUNW B COOTBETCTBUU C HACTOSLIEH 3asBKOU
MOKa3aHbl B TabuLe 3.

WT-hSWAT: ICso WT_FBA HIS-SUMO-hSWAT (MxkM) («WT» = gukwuit tam), HAQ-
hSWAT: ICso HAQ FBA HIS-SUMO-hSWAT (MxM) («<HAQ» = uenoseueckuii amens HAQ
benka STING); 1 WT-mSWAT: ICso MOUSE FBA HIS-SUMO-mSWAT (MxkM), koTOpBIit
npeAcTaBsieT co0oit MplHYIO n3odopmy denka STING.

Ta6auua 3
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coeaun

HEeHUus

Ilepeunn nuxos AMP

Haiine
HHasA

macca

ICso WT-
hSWAT
(MxM)

ICso
HAQ-
hSWAT
(MxM)

ICso WT-
mSWAT
(MxM)

13

TH SIMP (400 MT'1, DMSO-ds): 6 13,26
(br, 1 H), 8,23 (d, J=8,8 'y, 1 H), 8,19 (dd,
J=8,0 Ty, 1 H), 7,82 (m, 1 H), 7,67 (d,
J=8,4 Ty, 1 H), 7,64 (d, J=8,8 Ty, 1 H),
7,39 (m, 1 H), 5,18 (s, 2 H).

322,1
[M+H]

100

TH SIMP (400 MI'y, DMSO-ds): 6 8,18 (d,
J=72 Ty, 2 H), 7,78 (d, J=3,2 Ty, 2 H),
7,66 (d, J=8,0 ', 1 H), 7,40 (m, 1 H), 5,31
(q,J=7,2Tw, 1 H), 1,64 (d,J=7,2 ', 3 H).

336,2
[M+H]

101

TH SIMP (400 MI'y, DMSO-ds): 8 8,18 (d,
J=8,4 Ty, 2 H), 7,79 (d, J=3,2 T'y, 2 H),
7,66 (d, J=8,8 T'y, 1 H), 7,40 (m, 1 H), 5,31
(q,J=7,2T, 1 H), 1,64 (d, J=7,2 T, 3 H).

336,2
[M+H]

108

TH SIMP (400 MT', DMSO-ds): 6 12,97
(br, 1 H), 8,18-8,13 (m, 2 H), 7,80-7,78
(m, 3 H), 7,37 (t, J=7,2 T, 1 H), 5,29 (s,
2H), 512,97 (br, 1 H), 8,18-8,13 (m, 2 H),
7,80-7,78 (m, 3 H), 7,37 (t, J=7,2 Ty, 1 H),
5,29 (s, 2 H)

409,9
[M+H]

109

H SIMP (400 MT', DMSO-ds): 6 13,13
(br, 1 H), 8,37 (d, J=2,4 'y, 1 H), 8,26 (d,
J=8,4 T, 1 H), 8,13-8,10 (m, 1 H), 7,85
(d, J=9,2 Ty, 1 H), 7,70-7,64 (m, 3 H),
7,37 (d,J=8,0 T, 2 H), 5,32 (s, 2 H), 2,99-
2,92 (m, 1 H), 1,28-1,24 (m , 6 H),

4841
[M+H]

110

TH SIMP (400 MI'y, DMSO-ds): 6 8,14 (d,
J=8.4 Ty, 1 H),7,84 (d, J=8,2 T'y, 1 H),
7,47 (d,7 8,0 T, 1 H), 6,67 (s, 1 H), 6,59
(d,J=8,2Tn, 1 H),6,52 (s, 1H), 4,85 (s, 2
H), 1,94-1,91 (m, 2H), 1,68-1,52 (m, 2 H),
1,51-1,36 (m, 1 H), 1,23-1,17 (m, 6 H).

465,1
[M+H]
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coeaun

HEeHUus

Ilepeunn nuxos AMP

Haiine
HHasA

macca

ICso WT-
hSWAT
(MxM)

ICso
HAQ-
hSWAT
(MxM)

ICso WT-
mSWAT
(MxM)

111

TH SIMP (400 MT'1, DMSO-ds): 6 12,95
(s, 1 H), 8,22 (d, J=8,4 T'u, 1 H), 8,09 (d,
J=8,0 Ty, 1 H), 7,63 (d, J=8,4Hz, 1 H),
7,60 (s,1 H), 7,29 (d, J=8,4 Ty, 1 H),5,32
(s,2H), 3,06-3,01 (m,1 H), 1,27 (d, J=6,8
T'u6 H), 5 8,18 (d, J= 8,4 'y, 1 H), 8,04
(d,J=8,8 'y, 1 H), 7,56 (s, 1 H), 7,50 (d,
J=8,8Tw, 1 H), 7,19 (d, J= 8,4 'y, 1 H),
4,83 (s, 2 H), 2,98-3,05 (m, 1 H), 1,26 (d,
J=17.2Twu, 6 H).

408,0
[M+H]
408

[M+H]
, 4081
[M+H]

112

H SIMP (400 MI', DMSO-ds): & 12,94
(br, 1 H), 8,23 (d, ] = 8,4 ', 1 H), 8,07
(d,J=8,0Tw 1 H), 7,63 (d,J=84Tw, 1
H), 7,59 (s, 1 H), 7,21 (4,7 =8,0 Ty, 1 H),
5,28 (s, 2 H), 2,46 (s, 3 H)

382,1
[M+H]

113

TH SIMP (400 MT'y, DMSO-ds): & 8,20-
8,18 (m, 1 H), 8,10-8,17 (m, 1 H), 7,58-
7,55 (m, 1 H), 7,24-7,23 (m, 1 H), 4,87 (s,
2 H), 3,12-3,09 (m, 1 H), 2,06-2,05 (m, 2
H), 1,81-1,80 (m, 2 H), 1,67-1,64 (m, 4
H), § 8,20-8,18 (m, 1 H), 8,10-8,17 (m, 1
H), 7,58-7,55 (m, 1 H), 7,24-7,23 (m, 1
H), 4,87 (s, 2 H), 3,12-3,09 (m, 1 H), 2,06-
2,05 (m, 2 H), 1,81-1,80 (m, 2 H), 1,67-
1,64 (m, 4 H), 5 13,21 (s, 1 H), 8,20 (d, J
=84 T 1 H),8,10(d,J=84Tw, 1 H),
7,62 (d, J = 8,4 Ty, 1 H), 7,50 (s, 1 H),
7,29 (dd, 1 H), 5,16 (s, 2 H), 3,14 (m, 1
H), 2,06 (m, 2 H), 1,80 (m, 2 H), 1,68(m,
4 H).

390,0
[M+H]
,390,2
[M+H]
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115

TH SIMP (400 MT', DMSO-ds): 6 13,12
(br, 1 H), 8,21 (d, J=8 Ty, 1 H), 8,11 (d,
J=8 T, 1 H), 7,64-7,57 (m, 1 H), 7,48 (s,
1 H), 7,29 (d, J=8 'y, 1 H), 5,21 (s, 2 H),
2,71-2,68 (m, 1H) , 1,84-1,82 (m, 4 H),
1,75-1,72 (m, 1 H), 1,54-1,36 (m, 4 H),
1,31-1,23 (m, 1 H)

404,1
[M+H]

122

TH SIMP (400 MT 'y, DMSO-ds): 6 8,16 (d,
J=8,8 Ty, 1 H), 7,88 (d, J=8,4 I'n, 1 H),
7,55 (d, J=8,4 Ty, 1 H), 6,90 (s, 1 H), 6,64
(d,J=8,0 T, 1 H), 6,31 (s, 1 H), 4,99 (s, 2
H), 1,95-1,91 (m, 2 H),1,68-1,50 (m, 11 H)

433,1
[M+H]

125

'H AIMP (400 MTI', DMSO-ds): & 13,26
(br, 1 H), 8,43 (d, J=2,0 Ty, 1 H), 8,27 (d,
J=8.4Tw, 1 H), 8,20-8,15 (m, 1 H), 7,81-
7,75 (m, 3 H), 7,66 (d, J=8,4 I'u 1 H),
7,56-7,50 (m, 2 H), 7,41 (t, J =72 T, 1
H), 5,23 (s, 2 H)

398,1
[M+H]

130

TH SIMP (400 MT1, DMSO-ds): & 13,10
(brs, 1 H), 8,30 (dd, J=1,6 I'y;, 1 H), 8,20
(dd, J=1,2 T, 1 H), 8,11 (dd, J=1,6 T'w, 1
H), 7,82-7,79 (m, 1 H), 7,69-7,67 (m, 1
H), 7,37-7,29 (m, 2 H), 5,30 (s, 2 H).

332,1
[M+H]

131

H SIMP (400 MT'1, DMSO-ds): 6 12,94
(brs, 1 H), 8,24 (d, T = 7,2 Ty, 1H), 7,91
(d,J=7,6Tw 1 H), 7,80-7,76 (m, 1 H),
7,59 (d,J=6,6 T, 1 H), 7,43 (d,T=8,0
Ty, 1 H),7,35-7,28 (m, 2 H), 5,06 (s, 2 H),
3,88 (s, 3 H),

2842
[M+H]

132

H SIMP (400 MT', DMSO-ds): & 12,47
(s, 1 H), 7,93 (d, J=7,6 Ty, 2 H), 7,57 (d,

2823
[M+H]
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J=6,4 T, 2 H), 7,28 (m, 2 H), 4,64 (s, 2
H), 2,57 (s, 6 H).

133

TH SIMP (400 MT1, DMSO-ds): 5 13,02
(br, 1 H), 8,07 (d, J = 8,8 T', 1 H), 7,59-
7,55 (m, 2 H), 7,51-7,48 (m, 1 H), 5,12 (s,
2 H), 3,85 (s, 3 H), 2,63 (s, 3 H).

366,1
[M+H]

134

TH AMP (400 MT', DMSO-ds): & 12,81
(s, 1 H), 8,02 (d, J= 8,4 Ty, 1 H), 7,83 (d,
J= 84Ty, 1 H), 7,63 (d, J=8,4 T'y, 1 H),
7,27 (d, J=8,0 'y, 1 H), 5,07 (d, J=18,0
Ty, 1 H), 5,48 (d, J=18,0 Ty, 1 H), 2,42 (s,
3 H), 2,38 (s, 3 H).

350,1
[M+H]

135

TH SIMP (400 MT', DMSO-ds): 5 13,09
(brs, 1 H), 8,09 (d, J=8.4 T, 1 H) , 7,64-
7,60 (m, 3 H), 5,16 (s, 2 H), 2,66 (d, J=2,4
Ty, 3 H).

3541
[M+H]

136

TH SIMP (400 MT1, DMSO-ds): 6 12,86
(s, 1 H), 8,20 (t, J=6,8 T, 1 H), 8,16 (d,
J=8.8 T'y, 1 H), 7,81 (t, J=8,4 T'y, 1 H),
7,63 (d, 7=8,4 T, 1 H), 7,38 (d, J=8,8 T'wy,
1H), 7,36 (t,J=7,2 T, 1 H), 4,89 (s, 2 H),
2,73 (s, 6 H).

331,3
[M+1]

137

TH SIMP (400 MT1, DMSO-ds): 6 13,16
(br, 1 H), 8,19 (d, J=8,8 'y, 1 H), 8,07 (d,
J=8,4 Ty, 1 H), 7,64 (d, J=8,8 Ty, 1 H),
7,39 (s, 1 H), 7,28-7,24 (m, 1 H), 5,23 (s,
2 H), 2,60 (s, 3 H)

368.,0
[M+H]

138

TH SIMP (400 MI'y, DMSO-ds): 6 8,14 (d,
J=8,8 T'u, 1 H), 7,87 (d, J=8,8 Ty, 1 H),
7,51 (d,J=8,8 'y, 1 H), 6,79 (s, 1 H), 6,75

4072
[M+H]
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(d,J=8,8Tw, 1 H), 6,54 (s, 1 H), 4,90 (s, 2
H), 2,96 (d,J=5,6 T, 2 H),0,96 (s, 9 H)

139

TH SIMP (400 MT1, DMSO-ds): 6 13,10
(br, 1 H), 8,15 (d, J=8,4 'y, 1 H), 7,87 (d,
J=8,8 I'n, 1 H), 7,54 (d, J=8,4 Ty, 1 H),
6,81 (br, 1 H), 6,64 (dd, J=9,0 Ty, 1 H),
6,36 (s, 1 H), 5,00 (s, 2 H), 3,49 (m, 1 H),
1,99 (d, J=13 2 Ty, 1 H), 1,72 (d, J=11,6
Ty, 1 H), 1,52-1,63 (m, 2 H), 1,36 (d,
J=13,6 T, 1 H), 0,99-1,16 (m, 3 H), 1,02
(s, 3H), 0,94 (s, 3 H).

4472
[M+H]

140

'H SIMP (400 MI'u, DMSO-ds): § 13,09
(br, 1 H), 8,15 (d, J=8,4 I', 1 H), 7,90-
7,86 (m , 1 H), 7,54 (d, J=8,4 I'y, 1 H),
6,88-6,81 (m, 1 H), 6,74 (d, J=8,0 T'y, 0,5
H), 6,64 (d, J=9,2 T, 0,5 H), 6,44 (s, 0,5
H), 6,40 (s, 0,5 H), 5,01 (s, 2 H), 2,07-1,98
(m, 1 H), 1,74-1,58 (m, 6 H), 1,49-1,43
(m, 2 H), 1,23-1,20 (m, 1 H), 0,94-0,90
(m, 3 H)

433,1
[M+H]

141

TH SIMP (400 MT', DMSO-ds): & 13,08
(br, 1 H), 8,17 (d, J=8,0 T'w, 2 H), 7,78 (s,
2 H), 7,66 (d, J=8,4 T, 1 H), 7,40 (m, 1
H), 5,31 (q, J=6,8 Ty, 1 H), 1,64 (d, J=6,8
Ty, 3 H).

336,0
[M+H]

142

TH SIMP (400 MT1, DMSO-ds): 6 13,09
(s, 1 H), 8,16 (d,J = 10,0 Ty, 1H), 7,90 (d,
J=84Twy 1 H), 7,56 (d,J=10,0 Ty, 1
H), 6,94 (d,J =7,6 Ty, 1 H), 6,70 (d, J =
8,8 T, 1 H), 6,47 (s, 1 H), 5,04 (s, 2 H),
3,92 (d, =12 Ty, 2 H),3,64-3,58 (m, 1 H),

421,1
[M+H]
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3,44 (t,J=11,6Tn, 2 H), 1,93 (d, ] =12,4
Ty, 2 H), 1,48-1,40 (m, 2 H).

143

TH SIMP (400 MT'1, DMSO-ds): 5 8,62 (s,
1 H),8,15(d, J=8,8Tu, 1 H),7,92(,J
=8,8 'y, 1 H), 7,56 (d, J = 8,8 'y, 1 H),
7,05(d,J=72Tw 1 H), 6,70 (d. ] =7,6
'y, 1H), 6,52 (s, 1 H), 5,04 (s, 2 H), 3,73-
3,71( m, 1 H), 3,02 (t, J =11,6 Ty, 2 H),
2,09 (d, J=10,8 ', 2 H), 1,65-1,57 (m, 2
H) (2H sBnsercs, kak MpeANoaraor,
nukoM ot Boxml), 'H SMP (400 MI,
CDs;OD): 6 8,26 (d, J=8,4T'1;, 1 H), 8,05
(d,J=88Tmu, 1 H), 7,50 (d,J=84Tm, 1
H), 6,74 (d,7=8,8 T, 1 H), 6,57 (s, 1 H),
5,06 (s, 2 H), 3,77-3,83 (m, 1 H), 3,46-
3,49 (m, 2 H), 3,17-3,23 (m, 2 H), 2,28-
2,32 (m, 2 H), 1,70-1,79 (m, 2 H).

420,1
[M+H]

144

TH SIMP (400 MT'ty, DMSO-ds): 6 8,20 (d,
J=88Tw 1 H), 8,14 (d, J=88 'y, 1H),
7,57 (d, 7= 8,8 Ty, 1 H), 7,46 (d, T =7,6
Ty, 1 H), 7,31-7,25 (m, 3 H), 7,17 (, T =
7,6 T, 1 H), 6,89 (t. J=7,2 Ty, 1 H), 4,90
(s, 2 H), 4,11-4,06 (m, 2 H), 3,18-3,14 (m,
2H),

4393
[M+H]

145

TH SIMP (400 MT1, DMSO-ds): 6 13,24
(s, 1 H), 8,33 (d,J=8,0Tw, 1 H), 8,13 (d,
J=8,4Ty, 1H),7,86(d,J=8,0Tw, 1 H),
7,51 (s, 1 H), 7,34 (d, T = 8,4 T'y, 1 H),
5,26 (s, 2 H), 3,08-2,99 (m, 1 H), 1,27 (d,
J=72Tu, 6 H).

355,1
[M+H]
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146

TH SIMP (400 MI'wy, DMSO-ds): & 8,18-
8,25 (m, 2 H), 7,82 (m, 2 H), 7,62 (m, 2
H), 7,32-7,38 (m, 2 H), 5,03 (s, 2 H)

3212
[M+H]

147

TH SIMP (400 MT', DMSO-ds): & 12,98
(br, 1 H), 8,21 (d, J = 8,4 I'y, 1 H), 8,07
(d,J =84 T 1 H), 7,63-7,58 (m, 2 H),
7,25 (d,J = 8,4 Ty, 1 H), 5,29 (s, 2 H),
2,67 (t,J=112Twn, 1 H), 1,83-1,81 (m, 4
H), 1,75-1,71 (m, 1 H),1,51-1,25 (m, 5 H).

4480
[M+H]

148

1H SAMP (400 MI'u, CD30OD): 6 8,28 (d, J
=8,4Tu, 1 H), 799 (d, ] =8,8 T, 1 H),
7,51(d, J=8,4Tu, 1H), 6,75(d, ] =838
'y, 1 H), 6,56 (s, 1 H), 5,13 (s, 2 H), 3,06
(s, 2 H), 1,02 (s, 9 H). 'H SIMP (400 MT'1,
DMSO-ds): & 12,90 (s, 1 H), 8,15 (d, J =
8,4T1, 1H),7,84(d,J=8_8Tu, 1 H),7,54
(d, T =8,4Tu, 1 H), 6,82-6,74 (m, 2 H),
6,57 (s, 1 H), 5,12 (s, 2 H), 2,99 (d, J =
6,0 ', 2 H), 0,97 (s, 9 H).

4532

[M+H]
, 4511
[M+H]

149

TH SIMP (400 MT'1, DMSO-ds): & 13,19
(br, 1 H), 8,20 (d, J=8,4 T'y, 1 H), 8,08 (d,
J=8,4 Ty, 1 H), 7,64 (d, J=8,8 Ty, 1 H),
7,48 (s, 1 H), 7,29-7,26 (m, 1 H), 5,20 (s,
2 H), 3,86-3,78 (m, 1H), 1,34 (d,J=6,8 T,
6 H)

396,0
[M+H]

150

TH SIMP (400 MT'1, DMSO-ds): 6 13,14
(br, 1 H), 8,16 (d, J=8,4 'y, 1 H), 7,91 (d,
J=8,8 Ty, 1 H), 7,56 (d, J=8,4 Ty, 1 H),
7,01 (m, 3 H), 6,71 (dd, J=9,0 Ty, 1 H),
6,55 (m, 3 H), 5,06 (s, 2 H), 3,41 (m, 4 H),

4822
[M+H]
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3,28 (t, J=6,8 ['w, 2 H), 3,28 (t, J=8,0 ['w,
2 H).

151

H SIMP (400 MT', DMSO-ds): 6 13,16
(s, 1 H), 8,23-8,27 (m, 2 H), 7,89 (s, 1 H),
7,71-7,58(m, 4 H), 7,44 (t, J=7,6 'y, 1 H),
7,29 (d,J=7,2Tw, 1 H), 5,35 (s, 2 H), 2,43
(s,3 H)., 513,15 (s, 1 H), 8,27-8,23 (m, 2
H), 7,89(s, 1 H), 7,71-7,64 (m, 3 H), 7,62
(d,J=8,0 'y, 1 H), 7,44 (t, J=7,6 Ty, 1 H),
7,29 (d,J=7,2 Ty, 1 H), 5,35 (s, 2 H), 2,42
(s, 3 H).

412,1
[M+H]

152

H SIMP (400 MT', DMSO-ds): 6 13,37
(s, 1 H), 8,26-8,22 (m, 2 H), 7,95 (s, 1 H),
7,72-7,64 (m, 4 H), 7,61-7,55 (m, 1 H),
7,33-7,29 (m, 1 H), 5,26 (s, 2 H).

416,1
[M+H]

153

TH SIMP (400 MI'ty, DMSO-ds): 6 8,21 (d,
J=8,0 T, 2 H),7,96 (s, 1 H), 7,82 (m, 2 H),
7,57 (m, 2 H), 7,34 (m, 2 H), 4,88 (s, 2 H),

4162
[M+H]

154

TH SIMP (400 MT'ty, DMSO-ds): 6 8,21 (d,
J=8,0Tw, 2H),7,97 (s, 1 H), 7,69 (d, T =
8,0 T, 2 H), 7,55-7,60 (m, 2 H), 7,34 (d,
J=8,0Tw 2 H), 4,84 (s, 2 H), 2,38 (s, 3
H).

4122
[M+H]

155

TH SIMP (400 MT'w, DMSO-ds): & 8,22-
8,26 (m, 2 H), 7,96 (s, 1 H), 7,92 (s, 1 H),
7,77 (d, J= 7,2 Ty, 1 H), 7,62-7,70 (m, 2
H), 7,52-7,58 (m, 2 H), 5,22 (s, 2 H).

430,0
[M-1]

156

H SIMP (400 MI', DMSO-ds): 5 8,22
(dd, J=8,0 I'ny, J=5,1 I'y, 2 H), 8,00 (s, 1

432,0
[M+H]
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H), 7,82 (d, J=8,0 I'y, 2 H), 7,55-7,61 (m,
4 H), 4,83 (s, 2 H),

157

TH SIMP (400 MT, DMSO-ds): 6 13,21
(s, 1 H), 8,21 (d, J=8,4 T'w, 1 H), 8,11 (d,
J=8,4 T'n, 1 H), 7,63 (d, J=8,4 Ty, 1 H),
7,57 (s, 1 H), 7,45-7,49 (m, 1 H), 6,41 (s,
1 H), 5,22 (s, 2 H), 2,23-2,28 (m, 4 H),
1,40 (t, 2 H), 0,99 (s, 6 H).

430,1
[M+H]

158

TH SIMP (400 MI', DMSO-ds): 6 13,12
(s, 1 H), 8,21 (d, J=8,8 ', 1 H), 8,10 (d,
J=8,0 Ty, 1 H), 7,63 (d, J=8,4 I'y, 1 H),
7,49 (s, 1 H), 7,28 (d, J=8,4 'y, 1 H), 5,22
(s, 2 H), 2,88 (t, 1 H), 1,80-1,83 (m, 1 H),
1,57-1,64 (m, 2 H), 1,33-1,52 (m, 4 H),
1,17-1,24 (m, 1 H), 1,02 (s, 3 H), 0,96 (s,
3 H).

432,1
[M+H]

159

TH SIMP (400 MT1, DMSO-ds): 6 13,15
(s, 1H),821(d,J=88Twy, 1 H), 8,11 (d,
J=84Tu, 1 H), 7,65-7,59 (m, 2 H), 7,51
(d,J = 8,4 Ty, 1 H), 6,45-6,40 (m, 1 h),
5,24 (s, 2 H), 2,48-2,43 (m, 2 H), 2,08-
2,02 (m, 2 H), 1,52 (t, T = 6,0 Ty, 2 H),
0,97 (s, 6 H).

4302
[M+H]

160

H SIMP (400 MT', DMSO-ds): 6 13,13
(s, 1H),821(d,J=84Twy, 1 H), 8,11 (d,
J=8,0Ty, 1 H),7,63(d,J=84Tw, 1H),
7,51 (s, 1 H), 7,32 (d, T = 8,0 'y, 1 H),
5,22 (s, 2 H), 2,63-2,54 (m, 1 H), 1,72-
1,62 (m, 4 H), 1,52-1,44 (m, 2 H), 1,41-
1,30 (m, 2 H)), 1,00 (s, 3 H), 0,96 (s, 3 H).

4322
[M+H]




268

coeaun

HEeHUus

Ilepeunn nuxos AMP

Haiine
HHasA

macca

ICso WT-
hSWAT
(MxM)

ICso
HAQ-
hSWAT
(MxM)

ICso WT-
mSWAT
(MxM)

161

H SIMP (400 MI', DMSO-ds): & 8,27-
8,22(m, 2 H), 8,13 (s, 1 H), 8,10 (d, ] =8,0
Ty, 1 H), 8,04 (s, 1 H),7,83(d,J = 7,6 'y,
1 H), 7,77 (t, J=8,0 T, 1 H), 7,69 (d, J =
8,4Tw, 1H),7,61(d,J=8,8Tn, 1 H),5,06
(s, 2 H).

466,1
[M+H]

162

TH SIMP (400 MT', DMSO-dy): 6 8,32 (s,
1H), 8,28 (d,J=8,8Tw, 1 H),8,23 (d,J=
8,8 Ty, 1 H), 8,16 (d,J = 8,0 Ty, 1 H),
8,08-7,99 (m, 2 H), 7,63 (d, J = 8,4 I'y, 1
H), 7,59 (d,J = 7,6 T, 1 H), 5,12 (s, 2 H).

4330
[M+H]

163

'"H AMP (400 MTI't, DMSO-ds): § 13,14
(s, 1 H), 8,26-8,22 (m, 2 H), 7,92 (s, 1 H),
7,73-7,65 (m, 3 H), 7,61-7,57 (m, 1 H),
7,46 (t,J=8,0Tw, 1 H), 5,37 (s, 2 H), 2,31
(s, 3 H).

430,1
[M+H]

164

TH SIMP (400 MT1, DMSO-ds): 6 13,15
(s, 1 H), 8,26-8,23 (m, 2 H), 7,95-7,91 (m,
2 H), 7,73-7,70 (m, 2 H), 7,67 (d, J = 8,4
Tw, 1H),7,53(d, 7=8,0Tw, 1 H), 5,38 (s,
2 H), 2,41 (s, 3 H).

446,0
[M+H]

165

TH SIMP (400 MT't, DMSO-ds): 6 8,37 (d,
J=8,0Ty, 1 H),8,23(d, =80T, 1H),
8,09 (s, 1H), 7,69-7,72 (m, 2 H), 5,31 (s, 2
H)

390,1
[M+H]

166

TH SIMP (400 MI'y, DMSO-ds): 6 8,26 (d,
J=84Tu, 1 H),8,19(d, J=8,8 'y, 1 H),
7,97 (s, 1 H), 7,59 (d, J = 8,8 T'y, 1 H),
745(d,J=84Tu, 1 H), 7,14 (t, T = 15,2
Ty, 1 H), 4,90 (s, 1 H).

3723
[M+H]
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167

TH SIMP (400 MT', DMSO-ds): & 8,37
(d,J=8,8 'y, 1 H), 8,32 (d,J=8,8 'y, 1 H),
7,57-7,74 (m, 3 H), 5,11-5,35 (m, 2 H).

488.0
[M+H]

168

TH SIMP (400 MI'y, DMSO-ds): 6 8,28 (d,
J=8,8Twy, 1 H),8,17(d,J=8,4Tw, 1 H),
7,86 (s, 1 H), 7,58 (d, J = 8,4 I'y, 1 H),
7,52 (dd, T =8,8, 1,6 Ty, 1 H), 5,15 (s, 2
H), 1,25 (s, 6 H).

402,0
[M+N

169

TH SIMP (400 MI', DMSO-ds): & 12,84
(brs, 1 H), 8,13-8,08 (m, 2 H) , 7,76 (d,
J=8,4Hz, 1 H), 7,60 (s, 1 H), 7,29-7,27
(m, 1 H), 5,29 (s, 2 H), 3,06-3,03 (m, 1 H),
1,28-1,17 (m, 6 H).

354,0
[M+H]

170

H SIMP (400 MT', DMSO-ds): & 13,23
(s, 1 H), 8,14-8,08 (m, 2 H), 7,76 (d, J =
8,4 T, 1 H), 7,51 (s, 1 H), 7,29 (d,J=8,4
Ty, 1 H), 5,17 (s, 2 H), 3,10-3,01 (m, 1
H),1,27 (d, ] = 6,8 T'y, 6 H).

408, 1
[M+H]

171

1H SIMP (400 MT'w, CD;0OD): § 8,42 (d,
J=8,4 Ty, 1 H), 8,33 (d, J=8,0 Ty, 1 H),
7,70 (s, 1 H), 7,49 (s, 1 H), 7,33 (dd, J=8,4
Tu, 1 H), 7,23 (d, J7=8,0 Ty, 1 H), 5,97 (q,
J=72Tw, 1 H), 2,54 (s, 3 H),1,86 (d, J=7,2
Ty, 3 H).

316,2
[M+H]

172

TH SIMP (400 MT'1, DMSO-ds): 5 12,86
(br, 1 H), 8,10 (d, J = 8,4 T'y, 1 H), 7,67-
7,58 (m, 3 H), 7,28 (d, J=7,2Tw, 1 H),
5,23 (s, 2 H), 4,01-3,98 (m, 1 H), 1,82-
1,73 (m, 5 H), 1,42-1,40 (m, 4 H),1,30-
1,25 (m, 1 H).

4480
[M+H]
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173

H SIMP (400 MI', DMSO-ds): & 13,15
(s, 1H), 8,35 (m, 1 H), 8,20 (dd, 1 H), 7,81
(m, 1 H), 7,67 (d,J=8,4, 1 H), 7,39 (m, 2
H), 5,30 (s, 2 H)

3522
[M+H]

174

TH SIMP (400 MI'y, DMSO-ds): 6 8,17 (d,
J=8,4 T', 1 H), 8,10 (d, J=8,0 Ty, 1 H),
7,56 (m, 2 H), 7,29 (d, J=8,0 T'y, 1 H), 3,96
(s, 3 H), 3,10 (m, 1 H), 1,31 (d, J=6,8 Ty,
6 H).

3202
[M+H]

175

TH SIMP (400 MI'y, DMSO-ds): 8 8,16 (d,
J=8,4Tw, 1 H),7,86(d,J=8,8Tw, 1 H),
7,53 (d,1=8,4Tu, 1 H), 7,22 (d,J =6,0
'y, 1 H), 6,58 (dd, J = 8,8 'y, 1 H), 6,38
(s, 1H), 5,04 (s, 2 H), 4,02-3,94 (m, 1 H),
2,42-2,36 (m, 2 H),1,92-1,85 (m, 2 H),
1,78-1,72 (m, 2 H).

435,1
[M+H]

176

TH SIMP (400 MT', DMSO-ds): & 12,98
(s, 1 H), 822 (d,T=84Tw, 1 H), 8,10 (d,
J=8,4Tu, 1 H), 7,68-7,60 (m, 2 H), 7,47-
7,31 (m, 1 H), 5,31 (s, 2 H), 1,35 (s, 9 H).

4221
[M+H]

177

TH SIMP (400 MT'y, DMSO-ds): & 8,23-
8,26 (m, 2 H), 8,03 (s, 1 H), 7,83-7,83 (m,
2 H), 7,64-7,70 (m, 2 H), 7,53-7,57 (m, 2
H), 7,46-7,50 (m, 1 H), 5,42 (s, 2 H).

441,8
[M+H]

178

TH SIMP (400 MT'1, DMSO-ds): 6 13,30
(s, 1 H), 8,24 (dd, 1 H), 8,07 (d, J=8,8, 1
H), 7,82 (m, 1 H), 7,61 ( d, J=8.8, 1 H),
7,45 (d,J=8,8, 1 H), 7,31 (t,J=7,2, 1 H),
5,30 (s, 2 H), 3,77 (s, 3 H).

3183
[M+H]
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179

TH SIMP (400 MT, DMSO-ds): 6 13,41
(s, 1 H), 8,32 (d, J=8,8 T'u, 1 H), 8,23 (d,
J=8,0 T'y, 1 H), 7,70 (m, 2 H), 7,37 (d,
J=8,4 Ty, 1 H), 7,21 (d, J=8,0 Ty, 1 H),
6,06 (br, 1 H), 2,49 (s, 3 H), 1,73 (d, J=6,8
Ty, 3 H).

316,1
[M+H]

180

'H AAMP (400 MI', DMSO-ds): § 13,41
(s, 1 H), 8,32 (d, J=8,4 I', 1 H), 8,23 (d,
J=8.4 T'y, 1 H), 7,70 (m, 2 H), 7,37 (d,
J=8,4 I'y, 1 H), 7,21 (d, J=8,0 I';, 1 H),
6,05 (m, 1 H), 2,49 (s, 3 H), 1,73 (d, J=7.2
I'u, 3 H).

316,1
[M+H]

181

TH SIMP (400 MT', DMSO-ds): 6 13,21
(s, 1 H), 9,14 (s, 1 H), 8,19 (d, ] = 8,8 I'y,
1H),8,04(d, T=84Tu, 1 H), 7,59 (d,J
=84 T, 1 H), 7,36 (t, J =8,0 Ty, 2 H),
7,27 (d, J=8,0 T, 2 H), 7,07-6,99 (m, 3
H), 4,98 (s, 2 H).

4132
[M+H]

182

TH SIMP (400 MT1, DMSO-ds): 6 13,25
(br, 1 H), 8,21-8,24 (m, 2 H), 8,09 (s, 1 H),
7,84 (d,T=72Tu, 2 H), 7,64 (d, I = 8,4
Ty, 1H), 6,95(d, 7=2,4Tw, 1 H), 5,27 (s,
2 H).

3883
[M+H]

183

H SIMP (400 MT', DMSO-ds): 6 13,07
(s, 1 H), 8,45 (s, 1 H), 8,16-8,22 (m, 2 H),
7,90 (s, 1 H), 7,84 (s, 1 H), 7,64-7,67 (m,
2H), 7,14 (s, 1 H), 5,36 (s, 2 H).

3882
[M+H]

184

TH SIMP (400 MT'1, DMSO-ds): 6 13,20
(br, 1 H), 8,22 (t, J=8,8 Ty, 2 H), 8,02 (s,
1 H), 7,81-7,84 (m, 2 H), 7,64 (d, T = 8,4

402,3
[M+H]
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Tw 1H),6,92(d,J=24Tw 1 H), 5,26 (s,
2 H), 3,94 (s, 3 H).

186

TH SIMP (400 MT', DMSO-ds): 6 13,23
(br, 1 H), 8,21 (q,J =4,4 Ty, 2 H), 7,92 (m,
2 H), 7,73 (d, ] =8,4 T, 1 H), 7,65 (d, J
=84 I'y, 1 H), 7,29 (d, J =3,2 T'y, 1 H),
6,71 (q,J =1,6 Ty, 1 H), 5,25 (s, 2 H)

3881
[M+H]

187

H SMP (400 MT', DMSO-ds): & 13,31
(s, 1 H), 8,30 (d, J = 8,4 'y, 1 H), 8,27-
8,21 (m, 2 H), 8,09-8,05 (m , 1 H), 8,00-
7,95 (m, 1 H), 7,94 (d, J= 8,8 I'u, 1 H),
7,68 (d, ] =8,4 T, 1 H), 5,26 (s, 2 H).

405,2
[M+H]

188

'H IMP (400 MTI'u, DMSO-ds): & 13,27
(br, 1 H), 8,36 (d, J = 8,4 T'y, 1 H), 8,25
(d, 7 =84Tu, 1 H), 8,16 (s, 1 H), 7,70-
7,83 (m, 4 H), 5,29 (s, 2 H), 3,94 (s, 3 H).

402,3
[M+H]

189

TH SIMP (400 MT'1, DMSO-ds): 6 13,17
(s, 1 H), 8,88 (m, 2 H), 8,33 (d, T=8,4 Ty,
1 H), 8,24 (d, ] =8,4 T, 1 H), 8,13 (s, 1
H), 8,10 (m, 2 H), 7,85 (d. 7 =8,4 Ty, 1
H), 7,69 (d, T =8,4 T, 2 H), 5,40 (s, 1 H)

399,1
[M+H]

190

TH SIMP (400 MT1, DMSO-ds): 5 9,01 (s,
1 H), 8,66 (d, J = 4,8 Ty, 1 H), 8,26-8,20
(m, 3 H), 8,07 (s, 1 H), 7,66 (d, T=8,4 Ty,
1 H), 7,59-7,54 (m, 2 H), 4,90 (s, 2 H).

399,1
[M+H]

191

TH SIMP (400 MI'y, DMSO-ds): 6 8,19 (d,
J=8,4Tu, 1 H), 8,10 (d, J =8 T, 1 H),
7,71 (s, 1 H), 7,54 (d, J1 = 8,8 T'y, 1 H),
7,30 (d, T=84Tu, 1 H), 5,43 (d, ] =4,4

366,3
[M+H]
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Tw, 1 H), 4,89 (s, 2 H), 4,82-4,85 (m, 1 H),
1,36 (d, J =6,4 T'y, 3 H),

192

TH SIMP (400 MT1, DMSO-ds): 5 13,02
(brs, 1 H), 8,41 (d, J = 8,4 T'y, 1 H), 8,11
(d,J=8,0Tw, 1 H), 7,65-7,62 (m, 2 H),
7,30 (d, J=7,6 T, 1 H), 5,05 (brs, 2 H),
3,07-3,03 (m, 1 H), 1,26 (d, J =6,8 'Ly, 6
H).

3982
[M+H]

193

TH SIMP (400 MI'w, CDCI3): § 8,03-7,94
(m, 2 H),7,37(d,J=8,4Tw, 1 H), 7,28 (d,
J=84Tu 1H),518(d,J=18,0Twy, 1
H), 4,46 (d, J = 18,0 I'n, 1 H), 3,30-3,21
(m, 1 H),2,53 (s,3 H), 1,30 (d, T = 6,8 'y,
3H), 1,22(d, J=6,8 T, 3 H).

378,1
[M+H]

194

TH SIMP (400 MI'y, CD;0D): & 8,28 (d, J
=84 T, 1 H), 8,17 (d, T =8,4 T, 1 H),
7,74-7,72 (m, 1 H), 7,63-7,76 (m, 1 H),
7,54-7,52 (m, 1 H), 535 (s, 2 H), 3,08-
3,06 (m, 1 H), 1,34 (d, J=7,2 Ty, 6 H),

456,0
[M+H]

195

TH SIMP (400 MI', CDsOD): § 8,26 (d, J
=84 Ty, 1 H),8,07-7,93 (m, 2 H),7,49 (s,
1H),7,30(d, T=8,0Tu, 1 H), 5,10 (s, 2
H), 3,13-3,04 (m, 1 H), 1,34 (d, 7= 6,4 T,
6 H).

4562
[M+H]

196

TH SIMP (400 MT'1, DMSO-ds): 6 13,00
(br, 1 H), 8,20 (d,J =8,4 T', 1 H), 8,04 (d,
J=8,4Tw, 1H),7,63(d J=84Ty, 1 H),
7,50 (s, 1 H), 7,23 (d, J =8,4 Ty, 1 H),
5,32 (s, 2 H), 2,60 (s, 3 H)

412,0
[M+H]
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197

TH SIMP (400 MI', DMSO-ds): 6 8,33 (d,
J=8,8Tw, 1 H), 8,29-8,24 (m, 1 H), 7,87-
7,81 (m, 1 H), 7,59-7,52 (m, 2 H), 7,41 (¢,
J=7,6Tw 1 H), 5,53 (s, 2H), 5,18 (5, 1
H).

312,1
[M+H]

198

TH SIMP (400 MI'y, DMSO-ds): 6 8,16 (d,
J=8,4 Ty, 1 H), 7,94 (d, ] = 8,8 I'y, 1 H),
7,56 (d,J=8,4Tw, 1 H), 6,94 (dd, J1=9,2
Ty, J2= 12 Tw, 1 H), 6,87 (s, 1 H), 5,23
(s, 2 H), 3,46 (s, 4 H), 1,61 (s, 6 H)

448 8
[M+H]

201

H SIMP (400 MT', DMSO-ds): & 12,88
(s, 1H), 8,16 (d, J=7,6 T, 1 H), 7,95 (d, J
=8,8 T, 1 H), 7,55 (d, J = 8,0 I'y, 1 H),
6,64 (d, T = 8,4 Ty, 1 H), 6,46 (s, 1 H),
5,20 (s, 2 H), 3,38 (s, 4 H), 2,00 (s, 4 H)

435,0
[M+H]

202

'H AMP (400 MT', DMSO-ds): & 8,16
(d,J=8,0 Ty, 1 H), 7,94 (d,J=8,8 'y, 1 H),
7,53 (d,T=8,0Tw, 1 H), 6,65(d,J=76
T'u, 1 H), 6,46 (s, 1 H), 5,10 (s,2 H), 4,07
(d, T =4,8 T, 1 H), 3,48-3,46 (m, 2 H),
2,07-2,01 (m, 3 H),1,73 (s,1H), 1,15 (d,
J=4,8 T'u,3H)

451,0
[M+H]

203

TH SIMP (400 MT'yy, DMSO-ds): & 8,16-
8,14 (m, 1 H), 7,94-7,92 (m, 1 H), 7,55-
7,52 (m, 1 H), 6,64 (s, 1 H), 6,46 (s, 1 H),
5,12 (s,2H), 4,07 (d, J=3,6 Ty, 1 H), 3,49-
3,44 (m, 2 H), 2,11-1,97 (m, 3 H),1,71
(s,1H), 1,15 (s, 3H)

451,0
[M+H]

204

TH SIMP (400 MT'1, DMSO-ds): 6 13,19
(s, 1H),8,17(d,T=8,8 T, 1 H), 8,05 (d,
J=84Tu, 1 H), 7,49-7,41 (m, 3 H), 5,16

374.4
[M+H]
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(s, 2 H), 3,77 (s, 3 H), 1,36 (s, 9 H)., &
13,41 (s, 1 H), 8,17 (d, J = 8,8 Ty, 1 H),
8,05 (d, J=8,8 Ty, 1 H), 7,49-7,42 (m, 3
H), 5,16 (s, 2 H), 3,76 (s, 3 H), 1,36 (s, 9
H).

3743
[M+H]

205

TH SIMP (400 MT1, DMSO-ds): 6 12,07
(s, 1 H), 8,17-8,20 (m, 1 H), 7,93 (d, J =
8,4Tn, 1 H), 7,84 (t,J=72Tw 1 H), 7,65
(d,J =8,8 Ty, 2 H), 7,39 (t, ] =7,6 T'y, 1
H), 4,66 (t, ] =7,2 T, 2 H), 1,89 (t, ] =7,0
'y, 2 H), 1,55 (t, ] =7,2 ', 2 H)

350,1
[M+H]

206

H SIMP (400 MT', DMSO-ds): & 13,08
(br, 1 H), 9,10 (s, 1 H), 8,20 (d, J =84 T'ry,
1 H), 8,02 (d, J =8,8 T', 1 H), 7,58 (d, J
=88 T, 1 H), 7,36 (t, J =7,6 T, 2 H),
7,26 (d, J =8,0 Ty, 2 H),7,05 (d, J =10,0
T'w, 2 H), 6,98 (d, 7=9,2 T, 1 H), 5,04 (s,
2 H).

457,1
[M+H]

207

'H AMP (400 MT'u, DMSO-ds): & 13,20
(brs, 1 H), 9,08 (s, 1 H), 8,08-8,01 (m, 2
H), 7,41-7,34 (m, 3 H), 7,28-7,27 ( m, 2
H), 7,06-6,96 (m, 3 H), 4,93 (s, 2 H), 3,73
(s, 3 H)., 6 9,09 (brs, 1 H), 8,07-8,01 (m,
2 H), 7,37-7,31 (m, 3 H), 7,26-7,24 (m, 2
H), 7,06 (s, 1 H), 7,02-6,98 (m, 2 H), 4,89
(brs, 2 H), 3,74 (s, 3 H).

409,2
[M+H]

209

TH SIMP (400 MT'1, DMSO-ds): 6 13,16
(br, 1 H), 8,24-8,17 (m, 2 H), 7,72 (d, J =
8,4Tw, 1H),7,52(t,J=7,6Tw 1H),7,72
(d,J=84Tw 1 H), 730 (t,J=7,6 T, 1
H), 5,52 (s, 2 H)

292,1
[M-1]
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210

TH SIMP (400 MT'1, DMSO-dy): 613,11 (s,
1 H), 8,15-8,07 (m, 2 H), 7,59 (s, 1 H),
7,41 (d,J=8,4Tu, 1 H), 7,20 (d,J=8,0
Ty, 1 H),5,51 (s, 2 H), 3,12-3,02 (m, 1 H),
1,30 (d, 7= 6,8 T, 6 H)

3342
[M-1]

212

TH SIMP (400 MT1, DMSO-ds): 5 12,96
(brs, 1 H), 8,25-8,19 (m, 2 H),7,84-7,77
(m, 2H), 7,57 (d, ] =8,4 'y, 1 H), 7,37 (¢,
J=8,0Tw, 1 H), 5,41(s, 2 H), 2,33 (s, 3 H)

3341
[M+H]

213

'H SIMP (400 MI'u, DMSO-ds): § 13,21
(br, 1 H), 8,21 (d, J=8,4T'n, 1 H), 8,10 (d,
J=8,4Tu, 1 H), 7,63 (d,J=88TIwL,1H),
7,58 (s, 1 H), 7,47 (d, J=8,4T', 1 H), 6,34
(s, 1 H), 5,21 (s, 2 H), 4,75 (s, 1 H), 4,02
(s, 1 H), 2,10 (m, 2 H), 1,89 (m, 2 H), 1,65
(m, 2 H)

418,2
[M+H]

214

TH SIMP (400 MT1, DMSO-ds): & 13,20
(br, 1 H), 8,22 (d,J=8,4 T, 1 H), 8,12 (d,
J=8,0Tw, 1 H), 7,63 (d, ] =8,8 T', 1 H),
7,47 (s, 1H), 7,29 (d, 7=8,0 Ty, 1 H), 5,18
(s, 2 H), 4,40 (s, 1 H), 3,92 (s, 1 H), 2,69
(m, 1 H), 1,90 (m, 2 H), 1,77 (m, 2 H),
1,57 (m, 4 H)

420,1
[M+H]

215

H SIMP (400 MT', DMSO-ds): & 12,98
(s, 1 H),822(d,J=7,6Tu, 1 H), 8,12 (d,
7=76Tw, 1 H), 7,67 (s, 1 H), 7,54 (d, J
=76 Tw, 1 H), 7,44 (d, T =7,6 T, 1 H),
5,39 (s, 2 H), 2,34 (s, 3 H), 1,36 (s, 9 H)

390,2
[M+H]

216

TH SIMP (400 MT'1, DMSO-ds): 6 13,24
(s, 1 H), 10,36 (s, 1 H), 8,60 (d, J=4,8 T’y
2H), 8,42 (s, 1 H), 8,23 (d, J=8,4 Ty, 1 H),

415,1
[M+H]
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8,11 (d, J=8,8 'y, 1 H), 7,68 (d, J=8.,4 'y,
1H),7,61(d,J=8,4Tw, 1 H), 7,03 (t, J=4,4
Ty, 1 H), 5,06 (s, 2 H).

217

TH SIMP (400 MT, DMSO-ds): 6 13,27
(s, 1 H), 10,22 (s, 1 H), 8,37 (s, 1 H), 8,27
(d, J=1,2 Ty, 1 H), 8,21-8,25 (m, 2 H),
8,14 (d,J=8,8 'y, 1 H), 8,11 (d, J=2,4 'y,
1 H), 7,62 (d, J=8,8 I'y, 1 H), 7,57-7,59
(dd, J=8,8 T', 1,6 ', 1H), 5,06 (s, 2 H).

415,1
[M+H]

218

TH SIMP (400 MTI', DMSO-ds): & 9,09 (s,
1 H), 8,21-8,19 (m, 1 H), 8,05-8,03 (m, 1
H), 7,60-7,58 (m, 1 H), 7,29 (d, T =32 T,
2 H), 7,20 (s, 2 H), 6,94 (s, 2 H), 4,96 (s,2
H).

431,1
[M+H]

219

TH SIMP (400 MT1, DMSO-ds): & 13,19
(brs, 1 H), 8,15 (d, J=8,8 I',, 1 H), 8,05 (d,
J=828Tw, 1 H), 7,47-7,44 (m, 3 H), 6,45
(s, 1 H), 5,17 (s, 2 H), 3,77 (s, 3 H), 2,46-
2,45 (m, 2 H), 2,25-2,24 (m, 2 H), 1,77-
1,75 (m, 2 H), 1,66-1,64 (m, 2 H).

3982
[M+H]

220

TH SIMP (400 MT1, DMSO-ds): 6 13,14
(brs, 1 H), 8,15 (d, J=8,4 ', 1 H), 8,05 (d,
J=8,8Twy, 1 H), 7,43 (d,T=8,8Tw, 1 H),
7,40 (s, 1 H), 7,27 (d, T = 8,4 T'y, 1 H),
5,13 (s, 2 H), 3,76 (s, 3 H), 2,73-2,67 (m,
1 H), 1,84-1,82 (m, 4 H), 1,75-1,72 (m, 1
H),1,55-1,31 (m, 4 H),1,28-1,25 (m, 1 H).

400,3
[M+H]

221

TH SIMP (400 MT'1, DMSO-ds): 6 13,20
(s, 1H),8,90(d,J=4,0Ty, 1 H), 8,21-8,18
(m, 1 H), 8,03 (s, 1 H), 7,61-7,40 (m, 3 H),

4491
[M+H]
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7,13-7,10 (m, 1 H), 6,85 (s,1 H), 6,77-6,76
(m, 1 H), 4,94 (s,2 H).

223

TH SIMP (400 MT', DMSO-ds): 6 13,13
(br, 1 H), 9,82 (s, 1 H), 8,22 (t, J =8,8 T'wy,
2 H), 7,80 (s, 1 H), 7,65 (m, 4 H), 6,92 (d,
J=8,4Tn, 2H), 5,31 (s, 2 H)

4141
[M+H]

224

TH SIMP (400 MT, DMSO-ds): 6 13,22
(br, 1 H), 8,16 (d,J =8,8 ', 1 H), 8,04 (d,
J=8,8 'y, 1 H), 7,45 (m, 3 H), 5,24 (s, 2
H), 3,92 (q, J =6,8 'y, 2 H), 1,36 (m, 12
H)

3883
[M+H]

225

'H SIMP (400 MT', DMSO-ds): & 12,96
(br, 1 H), 8,16 (d,J =8,4 ', 1 H), 8,04 (d,
J=8,8Tu, 1 H), 7,66 (s, 1 H), 7,45 (m, 2
H), 5,54 (s, 2 H), 4,50 (m, 1 H), 1,36 (s, 9
H), 1,23 (d, T =6,0 T, 6 H)

402,4
[M+1]

226

TH SMP (400 MT', DMSO-ds): & 8,76
(br, 1 H), 8,74 (br, 1 H), 8,24 (d, ] = 8,4
Ty, 1 H), 8,07 (d, J=8,8 'y, 1 H), 7,48 (d,
J=5.2Tu, 1H),7,39 (s, 1H),7,28(d,T=
8,4 T, 1 H), 5,10 (s, 2 H), 3,74 (s, 3 H),
3,44-3,41 (m, 2 H), 3,10-3,01 (m, 3 H),
2,03-1,99 (m, 2 H), 1,92-1,36 (m, 2 H).

401,3
[M+1]

227

TH SMP (400 MT', DMSO-ds): & 8,98
(brs, 1 H), 8,61 (brs, 1 H), 8,22 (d, ] = 8,0
Ty, 1 H), 8,06 (d, J=8,4Tw, 1 H),7,50 (s,
1H),7,46 (d,J=8,8Tuy, 1 H), 7,33 (d,J=
8,4 T, 1 H), 5,14 (s, 2 H), 3,77 (s, 3 H),
3,56-3,55 (m, 1 H), 3,22-3,10 (m, 3 H),
2,96-2,91 (m, 1 H), 1,96-1,94 (m, 2 H),
1,83-1,80 (m, 2 H).

401,2
[M+1]
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228

TH SIMP (400 MI', DMSO-ds): 6 8,15 (d,
J=8,8 T'y, 1 H), 8,03 (d, J=8,4 Ty, 1 H),
7,64 (s,1 H), 7,43 (d, J= 8,8Hz, 2 H), 5,46
(s, 2 H), 4,60-4,56 (m, 1 H), 2,27-2,15 (m,
4 H), 1,68-1,66 (m, 1 H), 1,41-1,40 (m,1
H), 1,36 (s,9 H).

4142
[M+1]

229

TH SIMP (400 MI'y, DMSO-ds): 6 8,26 (d,
J=84Tw 1 H),820(d, J=8Twy 1 H),
7,74 (t,J = 7,2 Tu, 1 H), 7,60 (d, J = 8,8
T'u, 1 H), 7,40 (d,J =8,8 'y, 1 H), 7,30 (t,
J=72Tu 1 H), 4,85 (s, 2 H), 4,74 (s, 2
H), 3,46 (s, 3 H).

3322
[M+1]

231

TH SIMP (400 MI'ty, DMSO-ds):6 8,12 (d,
J=8.4 Ty, 1 H), 8,04 (d, J=8,8 Ty, 1 H),
7,45 (d,J=8,8 Ty, 1 H), 7,31 (s, 1 H), 7,25
(d,J=8,4Tn, 1 H), 5,14 (s, 2 H), 3,76 (s, 3
H),3,19-3,15 (m, 2 H), 1,33 (t, J=7,2, 3 H).

3781
[M+1]

232

TH SIMP (400 MT1, DMSO-ds): 6 13,21
(s, 1 H), 8,12 (d, J=8,4 Ty, 1 H), 8,03 (d
J=8,8 Ty, 1 H), 7,44 ((d, J=8,8 Ty, 1 H),
7,36 (s, 1 H), 7,26 (d, J=8,4 Ty, 1 H), 5,13
(s, 2 H), 3,84-3,78 (m, 1H), 3,76 (s, 3 H),
1,34 (d, J=6,4 T'w, 6 H).

2

3923
[M+1]

233

TH SIMP (400 MI'y, DMSO-ds): 6 8,10 (d,
J=8,4 Ty, 1 H), 8,03 (d, J=8,4 T, 1 H),
7,44 (d, J=8,8 T, 1 H), 7,34 (s, 1 H), 7,24
(d, J=8,4 Ty, 1 H), 5,10 (s, 2 H), 3,76 (s,3
H), 3,56 (m, 1 H), 2,02 (m, 2 H), 1,74 (m,
2 H), 1,60 (m, 1H), 1,42 (m, 4 H), 1,27 (m,
1 H).

432.4
[M+1]
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234

TH SIMP (400 MI'ny, DMSO-d5):5 8,21 (d,
J=8,8Twy, 1 H),8,13(d,J=8,8Tw, 1 H),
7,37 (d, J = 8,8 Ty, 1 H), 7,29 (s, 1 H),
7,21 (d, J = 8,4 Ty, 1 H), 5,06 (s, 2 H),
3,86 (s, 3 H), 2,65 (s, 3 H).

3642
[M+1]

235

TH SIMP (400 MT "1, DMSO-ds):5 13,16(s,
1 H), 9,44(s, 1 H), 8,97(s, 1 H), 8,06 (d, J
=8,8 T, 1 H), 8,02 (d, J =8,8 'y, 1 H),
7,40 (d,J=8,8Tw, 1 H), 7,12 (t, ] = 8,0
Ty, 1 H), 7,01 (d, J = 8,8Hz, 1 H),6,94 (s,
1H), 6,72 (d,J=9,2Tu, 1 H),6,66 (s, 1
H),6,45 (d, J = 7,6Hz, 1 H), 4,92 (s, 2 H),
3,73(s, 3 H).

4252
[M+1]

236

TH SIMP (400 MI', DMSO-d5):6 13,16 (s,
1 H), 9,32 (s, 1 H), 8,76 (s, 1 H), 8,00 (d,
J=8,4Tu, 2H), 7,38 (d,J=8,8Tw, 1 H),
7,09 (d, J = 8,8 T, 2 H), 6,83-6,77 (m, 3
H), 6,71 (s, 1 H), 4,88 (s, 2 H), 3,72 (s, 3
H).

4252
[M+1]

238

TH SIMP (400 MI'ty, DMSO-d5):5 8,29 (d,
J=8,4 Ty, 1 H), 8,07 (d, J=8,4 Ty, 1 H),
7,76 (s, 1 H), 762 (m, 3 H), 7,46 (d, J=8,8
Ty, 1 H), 7,43 (t, J=7,6 T, 1 H), 7,28 (d,
J=7,6Tu, 1 H), 5,26 (s, 2 H), 3,78 (s, 3H),
2,42 (s, 3 H).

408,3
[M+1]

240

TH SIMP (400 MT'1, DMSO-ds): 6 13,06
(s, 1 H), 8,47 (s, 1 H), 8,10 (s, 1 H), 7,94
(s, 1 H), 7,46 (d,J = 8,4 Ty, 1 H), 7,41-
7,37 (m, 1 H), 5,23 (s, 2 H), 3,11-3,00 (m,
1H),1,30(d, J=6,8Tw, 6 H)

3341
[M-1]
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243

TH SIMP (400 MI'y, DMSO-ds): 6 8,54 (d,
J=5,6 Ty, 1 H), 8,40 (dd, J= 1,6 Ty, 8,0
Ty, 1 H), 8,30 (d, J=8,8 'y, 1 H), 8,17 (d,
J=8,4Tu, 1 H), 8,09 (d, J= 5,6 ', 1 H),
7,83 (t, J= 8,0 'y, 1 H), 7,57-7,45 (m, 4
H), 7,36 (t, J= 7,6 T, 1 H), 6,35 (d, J= 8,4
Ty, 1 H), 4,01 (d, J= 15,2 T, 1 H), 3,84
(d,J=15,2Tu, 1 H),

4313
[M+1]

244

TH SIMP (400 MI', DMSO-ds): & 13,19
(s, 1 H), 8,24 (dd, J=1,6 T'y, 8,0 Ty, 1 H),
8,07 (d, J=8,4 T, 1 H), 7,84-7,80 (m, 1
H), 7,59 (d, J=8,8Hz,1 H), 7,47 (d, J=8,8
'y, 1 H), 7,37 (m, 1 H), 5,19 (s, 2 H), 3,92
(q, J=6,8Hz, 2 H), 1,38 (t, J=6,8Hz, 3 H).

332,1
[M+1]

245

TH SIMP (400 MT'1, DMSO-ds): 6 13,14
(s, 1 H), 8,17 (d, J=8,0 T, 1 H), 8,06 (d,
J=8,8 Ty, 1 H), 7,46-7,39 (m, 2 H), 7,30
(d,J=8,4Tn, 1 H), 5,14 (s, 2 H), 3,76 (s, 3
H), 3,12-3,02 (m, 1 H), 1,27 (d, J=6,8 T,
6 H).

360,3
[M+1]

246

TH SIMP (400 MT1, DMSO-ds): 6 12,97
(s, 1 H), 8,24-8.21 (m, 1 H), 8,04 (d, J=8,4
Ty, 1 H), 7,80-7,78 (m, 2 H), 7,47 (d,
J=8,4Hz,1 H), 7,37-7,33 (m, 1 H), 5,51 (s,
2 H), 4,48-4,45 (m, 1 H), 1,23 (d, J=6,4
Ty, 6 H).

346,3
[M+1]

247

TH SIMP (400 MT1, DMSO-ds): 6 13,00
(s, 1 H), 8,24-8.22 (m, 1 H), 8,04 (d, J=8,4
Ty, 1 H), 7,81-7,79 (m, 2 H), 7,46 (d,
J=8,4Hz,1 H), 7,38-7,36 (m, 1 H), 5,49 (s,
2 H), 4,58-4,55 (m, 1 H), 2,50-2,15 (m, 4

3583
[M+1]
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H) ,1,68-1,65 (m, 1 H), 1,40-1,37 (m, 1
H).

248

TH SIMP (400 MI'y, DMSO-ds): 6 8,04 (d,
J=8,4 T, 1 H), 7,81 (d, J=10,4 Ty, 1 H),
7,54 (d, J=6,0 Tu,1 H), 7,44 (d, J=9,6 T’y
1 H), 5,11 (s, 2 H), 3,77 (s, 3 H), 1,29 (d,
J=6,8 ', 6 H).

3783
[M+1]

249

TH SIMP (400 MT'y, DMSO-ds): 6 8,43 (d,
J=8,4Tw, 1H),8,14 (s, 1 H),8,07(d, J=8,8
'yl H), 7,81 (d, J=7,2 T, 1 H), 7,50 (d,
J=8,8 T, 1 H), 5,14 (s, 2 H), 3,79 (s, 3 H),
3,34 (s, 3 H).

396,0
[M+1]

250

TH SIMP (400 MT'y, DMSO-ds): 5 9,01 (s,
1 H), 8,06-8,00 (m, 2 H), 7,38 (d, T = 8,4
Ty, 1 H), 7,29-7,26 (m, 2 H), 7,19-7,14
(m, 2 H), 6,93-6,91 (m, 2 H), 4,88 (s, 2 H),
3,73 (s, 3 H).

4272
[M+1]

251

TH SIMP (400 MT1y, DMSO-ds): 6 9,14 (s,
1 H), 8,07-8,01 (m, 2 H), 7,34-7,30 (m, 3
H), 7,25-7,23 (m, 2 H), 7,11 (s, 1 H), 6,96
(d,7=8,4Tw, 1 H), 4,81 (s, 2 H), 3,75 (s,
3 H).

4432
[M+1]

252

TH SIMP (400 MI'y, DMSO-ds): 6 8,13 (d,
J=8,0 Ty, 1 H), 8,04 (d, J=8,8 Ty, 1 H),
7,50 (s, 1 H), 7,31-7,37 (m, 2 H), 6,49 (s,
1 H), 4,99 (s, 2 H), 4,48 (s, 2 H), 3,79 (s,
3 H), 3,74 (s, 2 H), 2,28 (s, 2 H)..

400,3
[M+1]

253

TH SIMP (400 MI'y, DMSO-ds): 6 8,14 (d,
J=84Tu, 1 H), 8,04 (d, J=8,4 'y, 1 H),
7,50 (s, 1 H), 7,39 (d, J=8,8 'y, 1 H), 7,25

402,3
[M+1]
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(d,J=8,0 T, 1 H), 5,07 (s, 2 H), 3,85 (d,
J=11,2Tw, 2 H), 3,78 (s, 3 H), 3,60 (t, J=
6,8 'y, 2 H), 2,90-2,95 (m, 1 H), 1,74-1,81
(m, 2 H), 1,64(s, 2 H).

254

TH SIMP (400 MI'y, DMSO-ds): 6 8,18 (d,
J=8,4 T'y, 1 H), 8,06 (d, J=8,8 T, 1 H),
7,51-7,44 (m, 3 H), 6,55 (s, 1 H), 5,17 (s,
2 H), 4,28 (s, 2 H), 3,86-3,84 (m, 2 H),
3,77 (s, 3 H), 2,50 (s, 2 H).

4004
[M+1]

255

TH SIMP (400 MI'y, DMSO-ds): 88,17 (d,
J=8,0 Ty, 1 H), 8,06 (d, J=8,4 I'u, 1 H),
7,45 (s, 1 H), 7,40 (d, ] =8,4 Ty, 1 H), 7,26
(d, 8,4 T, 1 H), 5,03 (s, 2 H), 3,96-3,94
(m, 2 H), 3,77 (s, 3 H), 3,47-3,41 (m, 2 H),
2,94-2,90 (m, 1 H),1,73-1,71 (m, 4 H)

402,4
[M+1]

256

H SIMP (400 MI't;, DMSO-ds): & 8,32(d,
J=8,4 T, 1 H), 8,23 (dd, J=1,6 'y, J=8,0
Ty, 1H), 7,71 (t, 1=7,2 T, 1 H), 7,58-7,49
(m, 5 H), 7,39-7,31 (m, 3 H), 4,46 (s, 2 H).

3643
[M+1]

257

TH SIMP (400 MT'y, DMSO-ds): 5 9,78 (s,
1H),9,21 (s, 1 H), 8,20 (d, J=8,8 Ty, 1 H),
8,05 (d, J=9,2 T'y, 1H), 7,59 (d, J=8,4 'y,
1H), 7,29 (t,J=8,0 Ty, 1 H), 7,13 (s, 1 H),
7,05-7,02 (m, 3 H), 6,89 (d, J=9,6 'y, 1
H), 5,01 (s, 2 H), 3,03 (s, 3 H).

506,0
[M+1]

258

TH SIMP (400 MT';, DMSO-ds): 5 10,68 (
br. 1 H), 8,28 (s, 1 H), 8,19 (d, J=8,8 I'is
1 H), 8,13 (s, 1 H), 8,05 (d. J=8,8 T'. 1
H), 7,98 (s, 1 H), 766 (d, J= 8,4 Tu. 1 H),
7,53 (d. J=8,8 'y, 1 H), 4,81 (s, 2 H).

4512
[M+1]
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259

TH SIMP (400 MT1, DMSO-ds): 5 13,00
(s, 1 H), 9,04 (s, 1 H), 8,20(d, J= 8,8 'y, 1
H), 8,02 (d, J=8,8 Ty, 1 H), 7,51 (d, J=8,4
Ty, 1 H), 7,27-7,30 (m, 2 H), 7,19 (t, ]=8,8
Ty, 2 H), 7,01 (s, 1 H), 6,92 (d, J=8,8 T,
1 H), 5,01 (s, 2 H), 2,28 (s, 3H)

4432
[M+1]

260

TH SIMP (400 MI', DMSO-ds): & 12,96
(s,, 1 H), 8,24 (d, J= 8,4 I'n, 1 H), 8,13
(d,0=8,4 T, 1 H), 7,64 (s, 1 H),7,57 (d,
J=8,4, 1 H), 7,46 (dd, J=1,2 Ty ,8,4 T'wy, 1
H), 5,33 (s, 2 H), 2,77-2,75 (m, 2H), 1,38
(s, 9H), 0,93 (t, J=7,2, 3H)

404,1
[M+1]

261

H SIMP (400 MI'y, DMSO-ds): 8,16 (d,
J=8,0 I'u, 1 H), 8,06 (d, J=8,8 T', 1 H),
7,40 (d, J=8,8 Ty, 1 H), 7,30-7,23 (m, 2
H), 5,04 (br, 2 H), 3,75 (s, 3 H), 3,04-2,95
(m, 1 H), 1,26 (d, J=7,2 T, 6 H)

4912
[M+1]

262

TH SIMP (400 MI'ty, DMSO-ds): 6 8,18 (d,
J=8,4Tu, 1H),8,07(d,J=84Tw, 1H),
7,47-7,43 (m, 2 H), 7,40 (s, 1 H), 5,12 (s,
2 H), 3,74 (s, 3 H), 3,28 (s, 3 H), 1,36 (s,
9 H).

4513
[M+1]

263

TH SIMP (400 MT ', DMSO-ds): 513,3 (br,
1H), 10,1 (s, 1 H), 8,38 (s, 1 H), 8,23-8,04
(m, 5H), 7,64 (d,J=8,4Tw, 1 H), 7,44 (d,
J=838Tw 1 H), 5,04 (s, 2 H), 3,78 (s, 3
H).

4113
[M+1]

264

TH SIMP (400 MT', DMSO-ds): 6 13,11
(br, 1 H), 8,21 (d,J=8,8 'y, 1 H), 8,10 (d,
J=84Tu, 1 H), 7,63 (d, J=8,8 'y, 1 H),
7,50 (s, 1 H), 7,29 (d, T =8,4 ', 1 H), 5,20

4182
[M-1]
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(s, 2H), 4,61 (d, J=4,4 T, 1 H), 3,48 (m,
1 H), 2,63 (m, 1 H), 1,96 (m, 2 H), 1,82
(m, 2 H), 1,55 (m, 2 H), 1,34 (m, 2 H)

265

TH SIMP (400 MT'1, DMSO-ds): 8,24-8 21
(m, 1 H), 8,09 (d, J=9,2 I'y, 1 H), 7,78-
7,74 (m, 1 H), 7,50 (d, J=8,4 Ty, 1 H),
733-7,22 (m, 1 H), 7,21 (d, J=8,8 I'y, 1
H), 5,00 (s, 2 H), 3,97 (s, 3 H), 3,72 (s, 3
H).

3143
[M+1]

266

'H AMP (400 MTI't, DMSO-ds): § 13,20
(s, 1 H), 9,22 (s,1 H), 8,10 (d, J=8,8 'y, 1
H), 8,02 (d,J =8,8 T, 1 H), 7,41 (d, ] =8,8
Iy, 1 H), 7,35-7,34 (m, 4 H), 7,05-7,02
(m, 1 H), 6,97 (s, 1 H), 4,96 (s, 2 H), 3,74
(s, 3 H).

4933
[M+1]

267

TH SIMP (400 MT'1, DMSO-ds): & 8,63 (s,
1 H), 8,06-8,061(m, 2 H), 7,53-7,50 (m, 2
H), 7,35-7,31 (m, 2 H), 7,13-7,11 (m, 2
H), 6,91 (d, T =8,8 Ty, 1 H), 4,81 (s, 2 H),
3,75 (s, 3 H)

4433
[M+1]

268

TH SIMP (400 MT'1, DMSO-ds): 5 8,29 (s,
1 H), 8,04 (d, J=8,4 Ty, 1 H), 7,58 (s, 1
H), 7,41 (d, J= 8,4 T, 1 H), 5,04 (s, 2
H),3,78 (s, 1 H), 3,30-3,35 (m, 1 H), 1,25
(d,J=6,8Tw, 6 H)

4382
[M+1]

269

TH SIMP (400 MI'y, DMSO-ds): 6 8,26 (d,
J=8,4 Ty, 1 H), 8,08 (d, J=7,2 Ty, 1 H)
7,72-7,64 (m, 3 H), 7,60 (d, J=8,4 T'y,1
H),7.45 (d, J=8,8 T, 1 H), 6,93 (d, J=8,8
T2 H), 5,26 (s, 2 H), 3,79 (s, 3 H)

410,3
[M+1]
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270

TH SIMP (400 MT'1y, DMSO-ds): 5 9,70 (s,
1 H), 8,29 (d, J=8,4 I'y, 1 H), 8,08 (d,
J=8,4 Ty, 1 H), 7,70 (s, 1 H), 7,62-7,58
(m, 1 H), 7,47 (d, J=8,8 'y, 1 H), 7,34 (¢,
J=17,8 Ty, 1 H), 7,25-7,16 (m, 2 H), 6,90-
6,86 (m, 1 H), 5,25 (s, 2 H), 3,78 (s, 3 H)

410,3
[M+1]

271

TH SIMP (400 MT'y, DMSO-ds): § 12,9 (s,
1 H), 9,80 (s, 1 H), 8,21 (t, J=8,4 I';, 2 H),
7,92 (s, 1 H), 7,72-7,65 (m, 2 H), 7,60 (d,
J=8,4 I'y, 1 H), 7,56 (d, J=8,4 T, 1 H),
6,92 (d, J=8,4 'y, 2 H), 5,54 (s, 2 H), 2,36
(s,3H)

4262
[M+1]

272

TH SIMP (400 MT', DMSO-ds): 5 13,24
(s, 1 H), 8,24 (dd, J=1,6, 8,0 Ty, 1 H), 8,10
(d, J=8,4 Ty, 1 H), 7,84-7,80 (m, 1 H),
7,63 (d,7=8,4Tw, 1 H), 7,48 (d, J=8.4 T'yy,
1H), 7,37 (t,J=7,6 T, 1 H), 5,27 (s, 2 H),
471 (d, J=2 T, 2 H), 3,60 (t, J=2,4 T, 1
H).

342,1
[M+1]

273

TH SIMP (400 MT1, DMSO-ds): & 13,14
(s, 1 H), 8,25 (dd, J=0,8, 8,0 'y, 1 H), 8,07
(d, J=8,8 T'y, 1 H), 7,84-7,80 (m, 1 H),
7,61 (d, J=8,8 Ty, 1 H), 7,47 (d, J=8.,4 T’y
1H), 7,37 (t, J=7,6 Ty, 1 H), 6,11-6,04 (m,
1 H), 5,44-5,39 (dd, J=1,6, 17,2 Ty, 1 H),
5,28 (d, J=15,6 Ty, 1 H), 5,24 (s, 2 H),
4,44 (d, J=6,0 T'w, 2 H).

3442
[M+1]

274

TH SIMP (400 MI', DMSO-ds): 6 8,23 (d,
J=8,0 T, 1 H), 8,07 (d, J=8,8 Ty, 1 H),
7,69-7,56 (m, 4 H), 7,45 (d, J=8,4 T'y, 1

409,3
[M+1]
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H), 6,87 (d, J=8,4 Ty, 2 H), 5,25 (s, 2 H),
3,78 (s, 3 H)

275

TH SIMP (400 MI', DMSO-ds): 6 8,31 (d,
J=8,4 T'y, 1 H), 8,08 (d, J=8,8 Ty, 1 H),
7,69 (s, 1 H), 7,58 (d, J=8,4 Ty, 1 H), 7,48
(d,J=8,8Tw, 1 H), 7,37 (t, J=7,8 Ty, 1 H),
7,31-7,22 (m, 2 H), 7,001-6,92 (m, 1 H),
5,23 (s, 2 H), 3,78 (s, 3 H)

4093
[M+1]

276

TH SIMP (400 MT', DMSO-ds): 6 10,31
(s, 1 H), 8,60 (d, J= 4,8 Ty, 2 H), 8,42 (s,
1 H), 8,24 (d, J=8,4 ', 1 H), 8,10 (d, J=
8,8 T, 1 H), 7,70 (d, J= 8,8 Ty, 1 H), 7,54
(d, J=8,4 Ty, 1 H), 7,02 (t, J= 4,8 T'y, 1
H), 5,18 (s, 2 H), 2,31 (s, 3 H).

4272
[M+1]

277

TH SIMP (400 MT'1y, DMSO-ds): 5 8,43 (s,
1 H), 8,21 (d, J=8,4 I'y, 1 H), 8,06 (d,
J=8,4 T, 1 H), 7,78-7,81 (m, 2 H), 7,60
(d,J=8,4Tw, 1 H), 7,43 (d,J=8,8 T, 1 H),
7,13 (s, 1 H), 5,25 (s, 2 H), 3,78 (s, 3 H)

3843
[M+1]

278

H SIMP (400 MT', DMSO-ds): & 9,01-
9,02 (m, 2 H), 8,40-8,44 (m, 3 H), 8,08 (d,
J=8,4 T, 1 H), 7,87-7,89 (m, 2 H), 7,50
(d,J=8,8 Ty, 1 H), 5,34 (s, 2 H), 3,80 (s, 3
H)

3953
[M+1]

279

TH SIMP (400 MI'y, DMSO-ds): 6 8,20 (d,
J=8,4 Ty, 1 H), 8,08 (d, J=8,0 Ty, 1 H),
7,60 (s, 1 H), 7,54 (d, J=8,4 Ty, 1 H), 7,18
(d,J=8,0T, 1 H), 5,41 (s, 2 H), 2,47 (s, 3
H), 2,32(s, 3 H).

3482
[M+1]
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280

TH SIMP (400 MT', DMSO-ds): 6 13,16
(s, 1 H), 8,13 (d, J=8,0 T'w, 1 H), 8,06 (d,
J=8,4 T, 1 H), 7,47-7,40 (m, 2 H), 7,20
(d,J=8,0 Ty, 1 H), 5,10 (s, 2 H), 3,77 (s, 3
H), 2,48 (s, 3 H).

3322
[M+1]

281

TH SIMP (400 MI'y, DMSO-ds): 6 8,18 (d,
J=8,0 T'y, 1 H), 8,09 (d, J=8,0 'y, 1 H),
7,58 (s, 1 H), 7,48 (d, J=8,4 ', 1 H), 7,22
(d,J=7,6 Ty, 1 H), 5,22 (s, 2 H),3,02 (m,
1 H),2,31(s,3H), 1,26 (d,J=6,8Tw, 6
H)

3762
[M+1]

282

TH SIMP (400 MI'y, DMSO-ds): 6 8,13 (d,
J=8,4Tw, 1 H),8,05(d,J=88Tw, 1H),
7,45 (d, T = 8,8 Ty, 1 H), 7,41 (s, 1 H),
7,20 (d, T = 7,6 Ty, 1 H), 5,19 (s, 2 H),
3,95-3,90 (m, 2 H), 2,48 (s, 3 H), 1,38 (¢,
J=72Ty, 3 H).

3462
[M+1]

283

TH SIMP (400 MT'ty, DMSO-ds): 6 7,99 (d,
J=8,4 Ty, 1 H), 7,92 (d, J=8,8 Ty, 1 H),
7,35 (d, 7=8,8 Ty, 1 H), 6,61-6,58 (m, 1
H), 6,41(s, 1 H), 6,35 (s, 2 H), 4,87 (s, 2
H), 3,73 (s, 3 H)

333,1
[M+1]

284

TH SIMP (400 MT1, DMSO-ds): 6 13,17
(s, 1 H), 8,25 (dd, J= 1,6, 8,0 'y, 1 H),
8,06 (d, J= 8,4 I'y, 1 H), 7,84-7,80 (m, 1
H), 7,61 (d, J= 8,4 I'n, 1 H), 7,46 (dd, J=
1,2,8,8 Ty, 1 H), 7,37 (t, J= 7,2 Ty, 1 H),
5,25 (s, 2 H), 3,82 (t, J= 6,8 Ty, 2 H), 1,85-
1,79 (m, 2 H), 1,00 ( t, J= 7,2 Ty, 3 H).

3462
[M+1]

285

TH SIMP (400 MI'y, DMSO-ds): 6 8,14 (d,
J=8,0 Ty, 1 H), 8,08 (d, J=8,4 T, 1 H),

408,3
[M+1]
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7,55(d, J=7,2Tw, 2 H), 7,48 (t, J=4,4 ',
2 H), 7,42-7,36 (m, 3 H), 7,20 (d, =84
Ty, 1 H), 5,38 (s, 2 H), 4,94 (s, 2 H),2,49
(s, 3 H).

286

H SIMP (400 MI'u, DMSO-ds): 13,34
(brs, 1 H), 8,86 (s, 1 H), 8,01-8,09 (m, 2
H),7,57 (d, J=8,0 I'y, 1 H), 7,36-7,46 (m,
3 H), 7,17-7,22 (m, 1 H), 7,95-7,00 (m, 2
H), 4,91 (brs, 2 H), 3,74 (s, 3 H)

4933
[M+1]

287

H SIMP (400 MT', DMSO-ds): 6 13,04
(brs, 1 H), 8,25-8,30 (m, 2 H), 7,77-7,82
(m, 1 H), 7,54-7,57 (m, 2 H), 7,37 (1, ] =
7,6 T, 1H), 7,32 (t,J = 8,0 Ty, 2 H), 7,07
(t, T=72Tu, 1 H), 6,76 (d,J = 8,0 Ty, 2
H), 5,10 (s, 2 H)

380,3
[M+1]

288

'H SIMP (400 MI'u, DMSO-ds): 13,17
(brs, 1 H), 8,17 (d, J= 8,4 T'y, 1 H), 8,05
(d,J=8,8Tw, 1 H), 7,45 (d, J=8,8 Ty, 1H),
7,45 (s, 1H), 7,30 (d, J=8,4 T, 1 H), 5,22
(s, 2 H), 3,95-3,89 (m, 2 H), 3,10-3,03 (m,
1 H), 1,38 (t, J=7,2, 3 H),1,27 (d, J= 3,2
Ty, 6 H)

3742
[M+1]

289

H SIMP (400 MI'y, DMSO-ds): 12,70
(brs, 1 H), 8,31 (d, J= 8,8 'y, 1 H), 8,16
(d, J= 8,0 T, 1 H), 7,58-7,51 (m, 4 H),
7,39 (m, J= 6,8 Ty, 2 H), 7,34 (s, 1 H),
7,26 (d, J= 8,4 Ty, 1 H), 4,52 (s, 2 H),
3,02-2,95 (m, 1 H), 1,22 (d, J= 6,8 Ty, 6
H).

406,2
[M-1]

290

TH SIMP (400 MT'y, DMSO-ds): 8,21 (d,
J=84Tu, 1 H), 8,10 (d, J= 8,8 'y, 1 H),

4183
[M+1]
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7,64 (s, 1H), 7,50 (d, J=8,4 T, 1 H), 7,39
(d,J=8,4Tw, 1 H), 5,10 (s, 2 H), 3,30 (t, J
=6,4Ty 1 H), 1,33 (s, 9 H), 0,92 (d, J =
6,8 'y, 6 H).

291

TH SIMP (400 MT 1, DMSO-ds): 10,20 (br,
1 H), 8,33 (s, 1 H), 8,23 (s, 1 H), 8,16 (d,
J=84Tw, 1 H), 8,06-8,10 (m, 2 H), 8,03
(s, 1 H), 7,64 (d,J=8,8 Ty, 1 H), 7,44 (d,
J=84Tw 1 H), 5,06 (s, 2 H), 2,32 (s, 3
H).

4272
[M+1]

292

'H SIMP (400 MTu, DMSO-ds): 13,2
(brs,1 H), 8,00-7,93 (m, 2 H), 7,36 (d, J=
8,8 Ty, 1 H), 7,19 (d, J= 5,6 Ty, 1 H),
6,61-6,59 (m, 1 H), 6,21 (s, 1 H), 4,94 (s,
2 H), 3,99-3,97 (m, 1 H), 3,73 (s, 3 H),
2,38-2,34 (m, 2 H), 1,93-1,74 (m, 4 H),

387,1
[M+1]

293

TH SIMP (400 MT'1, DMSO-ds): 13,20 (s,
1 H), 8,00-7,92 (m, 2 H), 7,35 (d, J=8,4
Ty, 1 H), 6,92 (d, J=4,8 T, 1 H), 6,65 (d,
J=8,8 'y, 1 H), 6,30 (s,1H), 4,95 (s, 2 H),
3,82-3-3,83 (m, 1 H), 3,73 (s, 3 H), 1,08-
1,95 (m, 2 H), 1,70-1,51 (m, 6 H)

401,1
[M+1]

294

TH SIMP (400 MT'y, DMSO-ds): 8,15 (d,
J=8,0Tw, 1 H), 8,07 (d, J= 8,8 'y, 1 H),
7,44 (s, 1H), 7,35 (d, J=8,4Ty, 1 H), 7,18
(d,J=8,4 Ty, 1 H), 4,87 (s, 2 H), 3,78 (s,
3H),2,74(d,J=7,6 T, 2 H), 1,25 (t, T =
7,6 T, 3 H).

3462
[M+1]

295

H SIMP (400 MI'y, DMSO-ds): 12,92
(brs, 1 H), 8,17 (d, J=9,6 ', 1 H), 7,98 (d,
J=8,8 T', 1 H), 7,77 (d, J=7,2 Ty, 1 H),

408,3
[M+1]




291

coeaun

HEeHUus

Ilepeunn nuxos AMP

Haiine
HHasA

macca

ICso WT-
hSWAT
(MxM)

ICso
HAQ-
hSWAT
(MxM)

ICso WT-
mSWAT
(MxM)

7,72 (d,J=8,4Tw, 1 H), 7,44 (d, J=8 4 T'w,
1H),7,37(d,J=6,8 T, 2 H), 7,33 (t, J=7.2
Tu, 1 H), 7,24 (t, J=7,2 T, 1 H), 7,16 (d,
J=18,0 Ty, 1 H), 5,65 (d, J=18,8 Ty, 1 H),
5,44 (d, J=18,8 Ty, 1 H), 5,31 (dd, J=5,6
Iy, J=13,2 Ty, 1 H), 1,59 (d, J=6,4 T, 3
H),

296

TH SIMP (400 MT 1, DMSO-ds): 12,97 (s,
1 H), 8,17 (d, J=7,2 T'y, 1 H), 7,98 (d,
J=8,8 'y, 1 H), 7,81-7,64 (m, 2 H), 7,44
(d, J=8,8 I'u, 1 H), 7,40-7,30 (m, 3 H),
7,25-7,11 (m, 3 H), 5,69-5,38 (m, 2 H),
5,35-5,26 (m, 1 H), 1,59 (d, J=6,4 T, 3 H)

408,3
[M+1]

297

TH SIMP (400 MT'1, DMSO-ds): 9,08 (s, 1
H), 8,14 (d, J=8,4 T',1 H), 8,01 (d, J=8,8
Ty, 2 H), 7,94 (d, 7=7,2 T, 1 H), 7,69 (d,
J=8.4 Ty, 1 H), 7,52 (m, 4 H), 7,28 (d,
J=8,4 Ty, 1 H), 7,19 (s, 1 H). 6,86 (d,
J=8,4 Ty, 1 H), 4,75 (brs, 2 H), 3,74 (s, 3
H),

4594
[M+1]

298

TH SIMP (400 MT 1, DMSO-ds): 8,32 (5,1
H), 8,14 (d, J=8,4 T'y, 2 H), 7,37 (d, J=7,6
Ty, 1 H), 7,31 (d, =84 Ty, 1 H), 7,07 (d,
J=8,0Tw, 2 H), 6,99 (s, 1 H), 6,94 (m,1 H),
6,88 (d, J=8,8 Ty, 1 H), 4,78 (brs, 2 H),
3,82 (s, 3 H), 3,73 (s, 3 H)

4393
[M+1]

299

TH SIMP (400 MT 1, DMSO-ds): 8,01-7,94
(m, 2 H), 7,36 (d, J=8,8 T'y, 1 H), 6,65-
6,62 (m, 1 H), 6,26 (s, 1 H), 5,00 (s, 2 H),
3,74 (s, 3 H), 2,80 (s, 3 H)

3471
[M+1]
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300

TH SIMP (400 MT 1, DMSO-dj): 8,00-7,92
(m, 2 H), 7,33 (d, J=8,4 T'y, 1 H), 6,73-
6,62 (m, 2 H), 6,34 (s,1 H), 4,93 (s, 2 H),
3,74 -3,67(m, 4 H), 1,16 (d , J=6,0 T'w, 6
H)

3732
[M-1]

301

TH SIMP (400 MT'1, DMSO-ds): 13,41 (s,
1H),9,11 (s, 1 H), 8,26 (d, J=8,4 Ty, 1 H),
8,15 (d,J=8,8 'y, 1 H), 7,81 (s, 1 H), 7,39-
7,22 (m, 5 H), 7,08-6,99 (m, 2 H), 6,92 (s,
1 H), 5,37 (s, 1 H), 4,87 (s, 1 H)

3792
[M+1]

302

H SIMP (400 MI'n, DMSO-ds): 8,25 (d,
J=72 T'y, 1 H), 8,08 (d, J=8,8 Ty, 1 H),
7,82 (t, J=7,2 Ty, 1 H), 7,68 (d, J=8,4 I'y,
1H),7,47 (d,J=8,4 T, 1 H), 7,37 (t, J=7.2
T'w, 1 H), 5,49 (brs, 2 H), 4,07-4,11 (m, 1
H), 3,69-3,78 (m, 2 H), 1,15-1,23 (m, 3 H)

3623
[M+1]

303

TH SIMP (400 MT'1, DMSO-ds): 13,19 (s,
1H), 8,25 (dd, J1=1,6 Ty, J2 =8 T'y, 1 H),
8,07 (d, J=8,8 Ty, 1 H), 7,82-7,80 (m, 1
H),7,61(d,J=8,4Tw, 1 H), 7,47 (d, T=38,8
Ty, 1 H),7,39-7,35 (m, 1 H), 5,25 (s, 2 H),
3,87-3,83 (m, 2 H), 1,83-1,76 (m, 2 H),
1,47-1,42 (m, 2 H), 1,33-1,23 (m, 4 H),
0,90-0,86 (m, 3 H)

3883
[M+1]

304

TH SIMP (400 MI'u, DMSO-ds): 12,93
(brs, 1 H), 8,22 (d, J= 8,8 I'yy, 1 H), 8,09
(d,J=8,0Tw, 1 H),7,57 (d, J= 8,8 Ty, 2H),
7,20 (d,J=8,0 T, 1 H), 5,38 (s, 2 H), 2,77
(q,J=7,2, 14,4 T, 2 H), 2,47 (s, 3 H), 0,91
(t, =72, 3 H)

362,1
[M+1]
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305

H SIMP (400 MI'u, DMSO-ds): 13,34
(brs, 1 H), 8,26 (d, J=8,4 'y, 1 H), 8,21-
8,16 (m, 1 H), 7,85-7,79 (m, 1 H), 7,62-
7,54 (m, 2 H), 7,36 (t, J=7,2 T, 1 H), 5,11
(s, 2 H), 4,91 (s, 2 H)

3432
[M+1]

306

TH SIMP (400 MT'1, DMSO-ds): 13,17 (s,
1 H), 8,16 (d, J=7,2 Ty, 1 H), 8,05 (d, J=
8,0 T, 1 H), 7,46-7,41 (m, 2 H), 7,25 (d,
J=72 Tu, 1 H), 5,20 (s, 2 H), 3,92 (d,
J=6,4 T'y, 2 H), 2,78 (d, J=6,8, 2 H), 1,38-
1,25 (m, 6 H).

360,1
[M+1]

307

'H SIMP (400 MI'u, DMSO-ds): 12,84
(brs, 1 H), 8,13 (d, J=8,8 Ty, 1 H), 8,09 (d,
J=8,0Tw 1 H), 7,47 (s, 1 H), 7,36 (d, J=
8,8 T, 1 H), 7,16 (d, J=8,4 T, 1 H), 5,07-
4,94 (m, 2 H), 3,14-2,94 (m, 2 H), 2,89 (s,
3 H), 2,48 (s, 3 H), 0,73 (s, 3 H).

3594
[M+1]

308

TH SIMP (400 MI'n, DMSO-ds): 12,81
(brs, 1 H), 8,14 (d, J=8,4 I'u, 1 H), 8,09 (d,
J=8,0Tw, 1 H), 7,43 (s, 1 H), 7,35 (d, J=
8,4 T, 1 H), 7,17 (d, J=7,6 Ty, 1 H), 4,87
(s, 2 H), 2,72(s, 6 H), 2,48 (s, 3 H).

3453
[M+1]

309

TH SIMP (400 MI'y, DMSO-ds): 13,02
(brs, 1 H), 8,19 (d, J=8,4 'y, 1 H), 8,10-
8,08 (m, 2 H), 7,58 (d, J=8,8 Ty, 1 H),
7,54-7,52 (m, 1H), 5,47 (s, 2 H), 2,34 (s, 3
H).

412,1
[M+1]

310

TH SIMP (400 MT';, DMSO-ds): 8,14 (d,
J=7,6 T, 1 H), 7,99 (d, J= 8,8 Ty, 1 H),
7,77 (d,J=3,6 T, 2 H), 7,30 (d, J=8,4 T’y

4073
[M+1]
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2H), 7,08 (t, J=7,6 Ty, 5 H), 5,39-5,17 (m,
2 H), 4,14-4,04 (m, 2 H), 3,04 (s, 3 H).

311

TH SIMP (400 MT 1, DMSO-ds): 13,00 (s,
1 H), 8,13 (d, J=8,0 I'y, 1 H), 8,05 (d, J=
8,8 Ty, 1 H), 7,46-7,42 (m, 2 H), 7,20 (d,
J=18,0 Ty, 1 H), 6,13-6,04 (m, 1 H), 5,42
(d,J=17,2 Ty, 1 H), 5,28 (d, J= 10,4 T'y,
1 H), 5,23 (s, 2 H), 4,43 (d, J=5,2 'y, 2
H), 2,48 (s, 3 H).

3582
[M+1]

312

H SIMP (400 MI'u, DMSO-ds): 8,25 (d,
J=7,6Tu, 1 H), 8,11 (d, J= 8,4 'y, 1 H),
7,81 (t,J=7,6 Ty, 1 H), 7,56 (d, J= 8,8 T'wy,
1 H), 7,47 (d, J= 8,4 T'y, 1 H), 7,36 (t, =
72T, 1 H), 5,24 (brs, 2 H), 4,57 (s, 2 H),
2,22 (s, 3 H).

360,1
[M+1]

313

'H SIMP (400 MI't;, DMSO-ds): 8,07 (d,
J=8,0 T, 1 H), 7,74-7,70 (m, 1 H), 7,53
(d, J=8,4 T, 1 H), 7,32-7,28 (m, J=8,0, 1
H), 7,00 (s, 1 H), 4,94 (s, 2 H), 3,87 (s, 3
H), 3,65 (s, 3 H).

348,1
[M+1]

314

TH SIMP (400 MI't, DMSO-ds): 8,27 (dd,
J= 1,6, 8,0 Ty, 1 H), 7,90-7,86 (m, 1 H),
7,64 (d,J=8,8Tw, 1 H), 7,42 (1, J=7,6 Ty,
1 H), 6,84 (s, 1 H), 5,13 (s, 2 H), 3,66 (s,
3 H).

334,0
[M+1]

315

H SIMP (400 MI'u, DMSO-ds): 10,76
(brs, 1 H), 8,20 (d, J=6,8, 1 H), 8,20 (¢,
1=72, 1 H), 7,69 (s, 1 H), 7,59 (d, J=8.8,
1 H), 7,25 (¢, J=7,2, 1 H), 4,99 (s, 2 H),
3,78 (s, 3 H)

3340
[M+1]
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316

TH SIMP (400 MI'w, DMSO-ds): 8,32 (dd,
J=8,0 T'y, 1 H), 7,77-7,73 (m, 1 H), 7,61
(s, 1 H), 7,52 (d,J=8,4Tw, 1 H), 7,29 (t, J
=7,6Tw, 1 H), 5,01 (s, 2 H), 3,83 (s, 3 H),

333,0
[M+1]

317

TH SIMP (400 MI'w, DMSO-ds): 9,86 (brs,
1 H), 8,04 (d, J =8,4 T'y, 1 H), 7,59 (s, 1
H), 7,38 (d, J =8,8 Ty, 1 H), 7,32 (s, 1 H),
5,14 (s, 2 H), 3,75 (s, 3 H), 3,24-3,19 (m,
1H), 1,23 (s, 6 H)

376,1
[M+1]

318

TH SIMP (400 MI'ty, DMSO-ds): 133 (brs,
1 H), 8,07 (d, ] =8,8 T', 1 H), 7,61 (s, 1
H), 7,41 (d, J =7,6 Ty, 2 H), 5,17 (s, 2 H),
3,91 (s, 3 H), 3,76 (s, 3 H), 3,46-3,43 (m,
1H), 1,24 (d, I =6,8 T, 6 H)

390,1
[M+1]

319

TH SIMP (400 MT 1, DMSO-ds): 8,07(s, 1
H), 8,05 (s, 1 H), 7,45 (s, 1 H), 7,43 (s, 1
H), 5,19 (s, 2 H), 3,76 (s, 3 H), 2,81 (m, 1
H), 2,50 (s, 6 H), 1,27 (d, 6 H)

403,3
[M+1]

320

TH SIMP (400 MT', DMSO-d): 8,15-8,13
(d,J=8,8 Ty, 1 H), 7,60 (s, 1 H), 7,47 (s, 1
H), 7,27-7,25 (d, J=8,8 Ty, 1 H), 5,05 (s,
2 H), 3,87 (s, 3 H), 3,19-3,16 (m, 1 H),
1,34 (d, 6 H)

3754
[M+1]

321

TH SIMP (400 MT'y, DMSO-ds): 8,13 (d,
J=8,4 T, 1 H), 8,05 (d, J= 8,8 Ty, 1 H),
7,46 (d,J=8,8 T, 1 H), 7,42 (s, 1 H), 7,21
(d,7=8,0 T, 1 H), 5,27 (s, 2 H), 4,23-4,18
(m, 2 H), 3,95-3,89 (m, 2 H), 2,48 (s, 3 H),
1,34 (t,J=6,8Tw, 3 H), 1,23 (t, J=7,2 T,
3 H).

3742
[M+1]
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322

TH SIMP (400 MT'y, DMSO-ds): 8,13 (d,
J=8,0 Ty, 1 H), 8,05 (d, J=8,8 'y, 1 H),
7,46 (d,J=8,8 T, 1 H), 7,43 (s, 1 H), 7,21
(d,J=8,4Tw, 1 H), 5,25 (s, 2 H), 3,93-3,88
(m, 2 H), 3,78 (s, 3 H), 2,48 (s, 3 H), 1,33
(t,J=6,8 'y, 3 H).

360,2
[M+1]

323

TH SIMP (400 MI', DMSO-ds): 13,07
(brs, 1 H), 8,25 (d, ] =7,2 Ty, 1 H), 8,08
(d, J = 8,8 I'y,1 H), 7,86-7,78 (m, 1 H),
7,68 (d, J =8,8 T, 1 H), 7,47 (d, ] =8,8
Ty, 1 H),7,39-7,35 (m, 1 H), 5,50 (s, 2 H),
4,97 (s, 1 H), 4,07 (s, 1 H), 3,77-3,69 (m,
2H), 1,19 (d, ] =6,0 'y, 3 H)

362,2
[M+1]

324

TH SIMP (400 MI'u, DMSO-ds): 12,91
(brs, 1 H), 8,13 (d, T =8,8 'y, 1 H), 8,12
(d,7=8,4Tu, 1 H), 7,51 (s, 1 H), 7,44 (d,
J=84Tu, 1 H), 736 (d, ] =8,4 Ty, 1 H),
4,89 (s, 2 H), 2,73 (s, 3 H), 2,73 (s, 3 H),
1,36 (s, 9 H)

387,1
[M+1]

325

TH SIMP (400 MT "1, DMSO-ds): 8,12 (d, J
=80T 1 H), 8,04 (d,J =84 T, 1 H),
7,45-7,43 (m, 2 H), 7,19 (d, T = 8,0 T, 1
H), 5,33 (s, 2H), 3,72 (d,J = 7,2 Ty, 2 H),
2,48 (s, 3 H), 1,33-1,29 (m, 1 H), 0,56-
0,51 (m, 2 H), 0,34-0,30 (m, 2 H).

372,3
[M+1]

326

TH SIMP (400 MT "1y, DMSO-ds): 8,30 (d, J
=84 Tw 1 H),8,11(d, J=84Tu 1 H),
7,55-7,50 (m, 4 H), 7,37-7,32 (m, 3 H),
7,15 (d, T = 8,0 Ty, 1 H), 4,34 (s, 2 H),
2,39 (s, 3 H).

378,1
[M+1]




297

coeaun

HEeHUus

Ilepeunn nuxos AMP

Haiine
HHasA

macca

ICso WT-
hSWAT
(MxM)

ICso
HAQ-
hSWAT
(MxM)

ICso WT-
mSWAT
(MxM)

327

H SIMP (400 MI'u, DMSO-ds): 13,02
(brs, 1 H), 8,17 (d, J = 8,4 T'w, 1 H), 8,06
(d,7=88Tw, 1 H), 7,49 (s, 1 H), 7,45 (d,
J=8,8Twy, 1 H),7,29(d,J=8,0Tw, 1 H),
5,53 (s, 2 H), 4,95 (s, 1 H), 4,14-4,03 (m,
1 H), 3,79-3,66 (m, 2 H) 3,12-3,01 (m, 1
H), 1,27 (d,J=6,8Tw, 6 H), 1,21 (d, J=6,4
I'm, 3 H),

4042
[M+1]

328

TH SIMP (400 MT'y, DMSO-ds): 8,24 (d,
J=8,0 Ty, 1 H), 8,07 (d, J=8,8 I', 1 H),
7,81 (t, J=8,6 T', 1 H), 7,66 (d, J=8,8 T'wy,
1 H), 7,46 (d, J=8,8 I'y, 1 H), 7,36 (d,
J=7,6Tw, 1 H), 5,37 (s, 2 H), 3,94 (t, J=5,0
'y, 2 H), 3,76 (t, J=5,0 T', 2 H)

348,0
[M+1]

329

TH SIMP (400 MI't, DMSO-ds): 8,25 (dd,
J=1,6,8,0 T, 1 H), 8,07 (d, J=8,8 T'wy, 1
H), 7,82-7,80 (m, 1 H), 7,62 (d, J= 8,8 T,
1 H),7,47 (d, J= 8,8 Ty, 1 H), 7,37 (¢, J=
7,2 Tu, 1 H), 5,28 (s, 2 H), 3,93 (¢, J= 6,8
Ty, 2 H), 3,60 (t, J= 6,4 T, 2 H), 1,99-
1,94 (m, 2 H).

362,0
[M+1]

330

TH SIMP (400 MI'y, DMSO-ds): 8,22 (d, J
=9,6 'y, 1 H), 8,07 (d, J = 8,8 I'u. 1 H),
7,73 (t,J = 8,4 T, 1 H), 7,62 (d, ] = 8,4
I'w, 1 H), 7,36 (d,J=8,4 T, 1 H), 7,28 (t,
J=72Tu, 1 H), 4,94 (s, 2 H), 4,04 (t, ] =
48T, 2H),3,70 (t, ]=4,8 Ty, 2 H), 3,31
(s, 3 H).

361,0
[M+1]

332

H SIMP (400 MI'u, DMSO-ds): 12,87
(brs, 1 H), 9,06 (s, 1 H), 8,11 (d, J =8,8 'Ly,
1 H), 8,04 (d, ] =8,8 'y, 1 H), 7,32-7,37

422,1
[M+1]
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coeaun

HEeHUus

Ilepeunn nuxos AMP

Haiine
HHasA

macca

ICso WT-
hSWAT
(MxM)

ICso
HAQ-
hSWAT
(MxM)

ICso WT-
mSWAT
(MxM)

(m, 3 H), 7,26-7,28 (m, 2 H), 6,98-7,05
(m, 3H), 4,72 (s, 2 H), 2,11 (s, 6 H)

333

H SIMP (400 MI', DMSO-ds): 12,60
(brs, 1 H), 7,93 (d, ] =8,8 T'y, 1 H), 7,77
(d,J=7,6 Ty, 1 H), 7,46 (t, J =7,6 T'y, 2
H), 7,37 (t,J =8,0 T, 1 H), 5,24 (s, 2 H),
4,00 (s, 3 H), 3,87(s, 3 H)

3480
[M+1]

334

'H SIMP (400 MI', DMSO-ds): 12,74
(brs, 1 H), 8,69 (s, 1 H), 8,57 (s, 1 H), 8,37
(d, 7 =8,4 T, 1 H), 8,25 (d, J =8,0 Ty, 1
H), 7,89 (4, =7,6 Ty, 1 H), 7,74 (t, 1 =7,6
Ty, 1 H), 7,62-7,55 (m, 2 H), 7,47 (d, J
=8,8 I', 1 H), 7,36 (t, J =7,6 T'u, 1 H),
4,55 (s, 2 H)

365,1
[M+1]

336

TH SIMP (400 MI';, DMSO-ds): 8,24 (d,
J=8,4 Ty, 1 H), 7,92 (d, J=8,8 Ty, 1 H),
7,55-7,45 (m, 5 H), 7,35 (d, J=6,4 T'w, 2
H), 6,60 (dd, J=8,8 Ty, 1 H), 6,16 (s, 1 H),
434 (s, 2H), 3,70 -3,64(m, 1 H), 1,12 (d,
J=6,0, 6 H)

4212
[M+1]

338

TH SIMP: (400 MI'w, CD50D), 6 8,23 (d,
J=84Tu, 1H),8,14 (d,/=8,8 Ty, 1 H),
7,34-7,36 (m, 2 H), 7,20 (d, J= 8,4 Ty, 1
H), 5,07 (s, 2 H), 3,85 (s, 3H), 2,53 (s, 3
H).

356,1
[M+1]

339

TH SIMP (400 MT'1, DMSO-ds): 6=11,49
(s, 1H), 8,14 (d, /=8,4 Ty, 1H), 8,06 (d,
J=8.4 Ty, 1H), 7,44 (d, J=8,4 T, 1H),
7,37 (s, 1H), 7,20 (d, J=8,0 T, 1H), 4,94
(s, 2 H), 3,77 (s, 3H), 3,68 (s, 3H), 2,49 (s,
3H).

361,3
[M+1]
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coeaun

HEeHUus

Ilepeunn nuxos AMP

Haiine
HHasA

macca

ICso WT-
hSWAT
(MxM)

ICso
HAQ-
hSWAT
(MxM)

ICso WT-
mSWAT
(MxM)

346

TH SIMP (400 MT', DMSO-ds): 6 13,16
(s, 1 H), 8,26 (d, J=8,0 T'u, 1 H), 7,80 (¢,
J=17,6 Tu, 1 H), 7,68 (s, 1 H), 7,60 (d,
J=8,8 I'u, 1 H), 7,35 (d, J=7,6 Ty, 1 H),
5,11 (s, 2 H), 3,98 (s, 3 H), 3,78 (s, 3 H)

3481
[M+1]

347

TH SIMP: (400 MI'w, CD;0D), 6 821 (d,
J=8,0Tu, 1H),8,12(d,/=8,4Twn, 1 H),
7,36-7,38 (m, 2 H), 7,20 (d, /= 8,4 T'y, 1
H), 5,06 (s, 2 H), 3,85 (s, 3H), 3,28 (s, 3H),
2,52 (s, 3 H)

409,1
[M+1]

348

TH AMP: (400 MI'u, CDsOD), 6 8,23 (d, J
=8,4Tw 1 H), 8,14 (d, ] = 8,8 I'y, 1 H),
7,35-7,40 (m, 2 H), 7,19 (d, ] = 8,4 Ty, 1
H), 5,10 (s, 2 H), 3,89 (s, 3 H), 2,99-3,02
(m, 1 H), 2,53 (s, 3 H), 1,17-1,20 (m, 2 H),
0,96-1,01 (m, 2 H)

4353
[M+1]

349

TH SIMP (400 MT1, DMSO-ds): 6 12,15
(brs, 1 H), 8,14 (d, J=6,4 T'u, 1 H), 8,04 (d,
J=72Tu, 1 H), 7,44 (d, J=72 T, 1 H),
7,31 (s, 1 H), 7,20 (d, J=6,4 Ty, 1 H), 5,14
(s, 2 H), 3,73 (s, 3 H), 3,46-3,47 (m, 2 H),
2,48 (s, 3 H), 1,33 (¢, 3 H)

4232
[M+1]

350

TH SIMP (400 MT1, DMSO-ds): 6 12,17
(br, 1H), 8,24 (d, J=8,8 T, 1 H), 8,11
(d,J=8,0Tny, 1 H),7,65(d,J=88Tu, 1
H), 7,43 (s, 1 H), 7,30 (s, = 8,4 Ty, 1 H),
5,29 (s, 2 H), 3,07 (s, 3 H), 3,06-3,02 (m,
1H),1,28(d,J=6,8Tw, 6 H)

485.0
[M+1]

351

TH SIMP (400 MT1, DMSO-ds): 6 12,60
(br, 1 H),8,19(d,J=8,8 'y, 1 H), 8,10 (d,
J=8,0Ty, 1 H),7,81(d,J=8,0Tw, 2 H),

5172
[M+1]
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ICso

No Haiige [ICso WT- ICso WT-
HAQ-

coenu |Ilepeunn nuxkos AMP HHas | hSWAT mSWAT
hSWAT

HEHHUA macca |(MkM) (MxM)
(MxM)

7,60 (d, 7,2 T, 1 H), 7,42 (d, T =8,0 'y,
2 H), 7,28 (d, 8,0 Ty, 1 H), 7,13 (s, 1 H),
5,96 (s, 2 H), 2,94 2,87 (m, 1 H), 2,35 (s,
3H), 1,18 (d,J=6,8 Ty, 6 H)

TH SIMP (400 MT, DMSO-ds): & 12,28
(br, 1 H), 8,24 (d,J =84 Tu, 1 H), 8,14
. (d,J=8,0Tn, 1 H), 7,66 (d, ] =8,4 T, 1[441,3 .
H), 7,37 (s, 1 H), 7,33 (d,J = 8,4 'y, 1 H), |[M+1]
5,22 (s, 2 H), 3,21 (s, 3 H), 3,06-3,03 (m,

1 H), 1,27 (d, J =6,8 T'y, 6 H)

H SIMP (400 MT', DMSO-ds): & 10,88
- (s, 1 H), 8,98 (s, 1 H), 8,17-8,25 (m, 2 H), |337,0 .
7,80-7,83 (m, 1 H), 7,63 (d, J= 8,4 Ty, 2|[M+1]

H), 7,38 (t, J=7,6 Ty, 1 H), 5,00 (s, 2 H)

ICso WT _FBA HIS-SUMO-hSWAT (mxM); ICso HAQ FBA HIS-SUMO-hSWAT
(MxM); u ICso MOUSE _FBA HIS-SUMO-mSWAT (MkM): «A» < 20 mxM; «B» =20-100 MxM;
«C» = 100-300 MxM; «D» > 300 mxM.

Hpumep 63. Anamuz STING ¢ nmomombrw auddepeHUHANBHON CKAHUPYIOLIEH
¢payopumerpuu (DSF)

Bemonnsnn  anamuz  STING ¢ momombsto DSF  ans  ompenenenust  cnBura
TEPMOCTAOMIIBHOCTH O€llka B OTBET HA CBSI3bIBAHHE HU3KOMOJIEKYJSIPHOTO JIMTaHIA. AHAIU3
cnpura tepmoctabunbHocT STING, ocHoOBaHHBIE Ha nuddepeHIHaNTbHON CKAHUPYIOLIEH
(byoprUMeTpHH, HCIIONB30BAN ISl U3MepeHus (1) 4MCTOro cAaBHra TEMIEpaTyphbl IUIABJICHHUS
((ATm) Mexay ano u CBsI3aHHBIMH C JIuranaoM coctosiHusiMu Oenka STING u (2) koHIeHTpauun
nepexona tepmuueckoil neHarypauuu (ECso), B kadecTBe cypporaTtHoil Mepsl adduHHOCTH
ces3biBanusl (Kg). Bxparie, pekoMOMHAHTHBIN MBIIHMHBIA WK denosedecknit Oenok STING
(aal40-379), conepkamuii C-kOHIEBOH CBs3bIBarOIIMIA 1oMeH (n3odopmbl R232-WT nin HAQ),
ountnanu apduHHON XpoMaTorpadueil U TOMOTHUTENLHO 00padaThIBATH AJIsl YOAJICHHUS METKH
OYUCTKH C TOCJIEAyIOIIeH renb-puibTpanieil A0 MOCTIKEHHs YHCTOTHI > 95%. bemok B

aHamuTH4YecKoM Oydepe mnepeHocunn B 384-MyHOUHBIH IUIAHIIET W HMHKYOHMpOBaimM C
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ruapodobHbM  uyopecueHTHbIM KpacuteneM SYBR Orange. Ha mnnactuHy Hampasisuii

TEMIIEPATYPHYIO PaMIly H MOJYYCHHYIO (DIIyOpEeCHeHIUIO KPacHTeNsi HAHOCUITN Ha TpaduK Kak

¢byukuuro Temneparypsl. Ilepsoe npoussoanoe >toit pynkuuu (dF/dT) 3arem ncronpzoBany aist

SKCTPANOJISIIUU TEMIICPATYPBI MIJIABJICHUS Oenka IPU PA3JIUYIHBIX KOHHCHTPAUUAX COCAUHCHUSA U

orpenesneHus mpoQuist TEpMUIECKOH IeHATypaLui KOMIUIEKCca OesIoK/CoeNnHEHHE.

Onmumusupoeannvie napamempuvl aHanU3a

1.

Koncrpykumst Oenka (KOHCTpYKUUsI ¢ yaaleHHOH ad@UHHON METKOH NpPOTHB

KOHCTPYKLUH ciusiHus, copepskatiein SUMO).

2.

4
5
6.
7
8

Konuenrpanus Oenka.
Konnenrpanus kpacuTens.

Bydep.

CKOpoCTb TEMIOBOM pamIbL
TonepanTHocTh K DMSO.
ITapameTpsl TUTPOBAHUS COCTUHEHUSI.

Kontponu HPE u ZPE.

Ilapamempsr koneuno2o ananusza

1.

MKM.

8.

2
3
4.
5
6
7

hSTING-R232 unu hSTING-HAQ (aa140-379), mSTING-R232 (aal39-378).
5 MkM ouureHnblii enesoit 6enok STING.

8 MkM kpacutens Sypro Orange.

Bydep: 100 MM NaCl, 30 MM HEPES, pH 7,5.

Tennosas pammna: 0,5°C/munyra.

< 1% DMSO.

11 Touek, 2-kpaTHOE pa3daBiieHHe, 1BE TOBTOPHOCTH, BBICOKHE KOHLIeHTpauuu 300

HPE (100 MmxM 2°3°’cGAMP), ZPE (1% DMSO).

Bbuonornueckue aktuBHOCTH OcHOBaHHOrO Ha DSF ananun3a cOenMHEHUNH B COOTBETCTBUUA

C HACTOsIIIeH 3asBKOH MPEICTaBJICHbI B IPUBEACHHON HUXKe Tabmmie 4.

Ta6auua 4

Ne coequnenuss | WT_DSF _hSWAT | HAQ _DSF_hSWAT | DSF_6xHIS-SUMO

Casur Tm | Casur Tm | Capur Tm MbIIIHHOIO

Q) Q) O
13 B C
100 A
101 A
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Ne coequnenus

CaBur Tm
WT DSF hSWAT
(°O)

CaBur Tm
HAQ DSF hSWAT
(O

Casur Tm MbIIIHHOTO
DSF_6xHIS-SUMO
(°C)

108

109

110

111

112

113

115

122

125

130

131

132

133

Wl > > Q) W O O O O O O] W O

134

135

136

137

138

139

140

Ql O O O | | »| »| »| »| W O O O O] W O O] 5 O

141

142

143

144

145

>l O W O

146

147

148

Ql O W | O W O »| T T O

149

150

al O o T
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Ne coequnenus

CaBur Tm
WT DSF hSWAT
(°O)

CaBur Tm
HAQ DSF hSWAT
(O

Casur Tm MbIIIHHOTO
DSF_6xHIS-SUMO
(°C)

151

C

152

153

154

155

156

157

158

159

160

161

162

163

164

165

Ol O O O O O O O O ol O O] I ol &

166

167

168

169

170

171

172

173

174

175

176

| S W O »| H O O

177

178

@]

179

ool

180

> o> Q| af DO D FH FH B = FH O | | W W W O | W W o O O FH O O O O W
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Ne coequnenus

CaBur Tm
WT DSF hSWAT

-
)
@
-’

CaBur Tm
HAQ DSF hSWAT
(O

Casur Tm MbIIIHHOTO
DSF_6xHIS-SUMO
(°C)

181

D

182

183

184

186

187

188

189

190

191

192

193

194

195

196

197

198

201

202

203

204

205

206

207

209

210

212

213

214

215

Ol Tl O O »| »| Tl O] = O O O O O O Dl O Of »| »| W O O] »| W O O O] | C
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Ne coequnenus

CaBur Tm
WT DSF hSWAT
(°O)

CaBur Tm
HAQ DSF hSWAT
(O

Casur Tm MbIIIHHOTO
DSF_6xHIS-SUMO
(°C)

216

C

D

217

D

218

219

220

221

o

223

225

226

227

228

229

231

232

233

234

235

236

238

243

244

245

246

247

248

249

250

251

252

253

Ol O O] O w| w| »| O O T »| Ul U O O] O] O] O W O O | O O | T| ©
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Ne coequnenus

CaBur Tm
WT DSF hSWAT

-
)
@
-’

CaBur Tm
HAQ DSF hSWAT
(O

Casur Tm MbIIIHHOTO
DSF_6xHIS-SUMO
(°C)

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283
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Casur Tm | CaBur Tm | Casur Tm MbIIIHHOIO
Ne coenunennst | WT _DSF hSWAT | HAQ DSF hSWAT | DSF_6xHIS-SUMO
(°C) (°O) (°C)

284

285

286

287

288

289

@

290

291

292

293

O 9| U C©

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

W O »| O U U O

312

Wl W O »| O O O O W O O » O O | O| 9| »| »| Ul Ul O ©| Ul U U W O ©

313




308

Ne coequnenus

CaBur Tm
WT DSF hSWAT
(°O)

CaBur Tm
HAQ DSF hSWAT
(O

Casur Tm MbIIIHHOTO
DSF_6xHIS-SUMO
(°C)

314

C

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

332

333

W O W O O O 9| | J| C

334

336

338

339

347

348

349

350

351

352

353
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Casur Tm WT DSF hSWAT (°C) u casur Tm HAQ DSF hSWAT (°C): «A» < 0°C;
«B» =0-2°C; «C» =2-7°C; «D» > 7°C.
Casur Tm merimusOro DSF_6xHIS-SUMO (°C): «A» <0°C; «B» = 0-5°C; «C» = 5-15°C;
«D» > 15°C.

IIpumep 64. Kietounbie aHaau3bl penoprepHoro reHa aktusanuu IRF uam IFN-
Oera

PaspabateiBany Ki1€TOUHBIE aHATU3bI PEMIOPTEPHOIO T'€Ha AJST U3MEPEHUs] CIIOCOOHOCTH
COEMHEHUII B COOTBETCTBUU C HacTosmed 3asBKOW aroHusupoBarh Oenok STING wu
akTUBUpOBaTh curHajbHble MyTH Kak IRF/IFN, tak u NFkB B nunnu xineroxk THP-1 muenongsoro
NPOUCXOXKIEHUs, KOTOpasi KOMMEpPYECKU AOCTYIHA OT HECKOJIbKMX IIOCTAaBLIMKOB. Bkparie,
moHouutbl THP-1 Tpancduumposanu u orOupanyu no crabuiIbHON MHTErpaluy 2 pPernopTEePHBIX
KOHCTPYKUMH. KIIOHBI, BKIIOYAIONIe CTAOMIBHO MHTETPUPOBAHHBIE BEKTOPBI, Aajee OTOMpau
IO YCTOMYMBOCTH K aHTUOMOTHKAM - OJACTOLMINHY U 3€OLUHY. PenoprepHble KOHCTPYKLHH
BKJIIOUany B ceOst: (1) penopTepHslil reH sronudepasbl CBETIITYKA MO KOHTPOJIEM IIPOMOTOPA
ISGS54, cautelii ¢ maTeio crumynupyeMbiMu nHTepeponoM (IFN) oTBedarommMu 3eMeHTaMu
IJIsT U3MEPEHMsI aKTUBHOCTU CBsi3bIBaHUs (akropa TpaHckpumnumu IRF, u (2) cexperupyemslit
peropTepHBI TeH 3MOPHOHANBHOW INeIo4HON (ocdarasbl MOA KOHTPOJIEM TPAHCKPHUIILIMN
MHUHHMaJbHOrOo  mpomoropa IFN-Oera, cmutoro ¢ 5  KOOMSIMH  KOHCEHCYCHOTO

TPAHCKPUIIIMOHHOTO oTBeuaromero sementa NFkB u 3 konusimu caiita cBsisbiBaHust c-Rel.

[Nonyuyennyro B pesynbraTe TUHUIO KiieTok THP-1 nononauTensHO MOAU(UIMPOBATH TSI
BKJIFOUEHHS 3 aMUHOKUCJIOTHBIX ToueyHbIX MyTauwii (H71R A230G Q293R). D1y monudukaiuro
HatuBHoro reHa TMEMI173 B knerkax THP-1 (HAQ) paspabaTteiBanu IJIsi TONYyYEHHS
KJIETOYHOTO PeropTepa, KOTOPbIA 3KCIpPecCHpoBal Hanbosiee pacrpOCTPAHEHHBIH aJUIeNbHBIHA
BapuaHT B uenoeueckoi momyssinuu (THP-1 R232, noctymueiii ot InvivoGen). B kadectse
anprepHaruBbl, reH TMEM173 HOkayTHpOBaiy, 4ToOBI 00€CMEUYNUTh KOHT€HHBIH KOHTPOJIb IS
KOHTP-CKPUHHMHTA TIO aKTUBALIMM COENMHEHHs, KOoTopas He 3aBucena ot Oemka STING (THP-1

STING KO).

ITocne popmupoBaHUs KIETOYHBIX JJMHUN pa3padaThIBaIl U ONITUMHU3UPOBAIN IPOTOKOJIBI
aHaJIu3a pPEenopTEePHOr0 TeHa sl CKPUHMHIA HU3KOMOJIEKYJISIPHBIX COEQUHEHUH IO
arOHUCTUYECKOW akTUBHOCTH. Ontumuzanusi aHamusa sl 3QQPEeKTUBHOCTH U 3HAYCHHS Z’

npeaycMaTpHBala THTPOBAHHUE CIEAYIOLINX NapaMeTpoB.

Hapcmempbz onmumusayuu anaiu3a
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IIpenBapuTenbHas akTUBALMsI KJIETOK ¢ OMOIIb0 PMA.

IInOTHOCTH BbICEBAHUS KJIETOK.

TonepantHoCcT, K DMSO.

Cpena orbopa.

Konuentpauus FBS.

Bpewmst nnkybanuu.

CoBMmecTHOE OLIEHUBaHME )KM3HECTTOCOOHOCTH KJIeTOK ¢ moMorbio aHanusa CTG.

Cootsercryromue koutponau HPE u ZPE.

o © N kWD

TurpoBaHue 10303aBUCUMOTO OTBETA.
Venosus koneunoco ananusza SOP

1. bes3 nmpeaBapuTenbHON aKTUBALMU KJIETOK ¢ OMOLIbI0 PMA.

5 x 10* xnerox/nyHka B popmate 96-TyHOUHOTO MITAHIIETA.

<0,5% DMSO.

RPMI 1640 + 2,5 Mr/mi1 rJI0OKO3bI.

10% FBS.

14-18-yacoBast HHKyOaIusl.

Pearent Cell Titer Glo (Promega) nocine ynajneHust HaloCagOYHON KUIKOCTH.

HPERr (100 MmxM 2°3’cGAMP), HPEnrs (50 eEM PM3CSK4), ZPE (DMSO

S A T A

0,5%).

9. 8 Touek, 2-kpaTHoe pa3daBiieHue, 1Be TOBTOPHOCTH, HaunHasi ¢ 150 MxM.

Tokazamenu ananusa

3nauenne Z° (IRF-luc) 3nauenue Z’ (NFkB-SEAP)
JIvHUS KIETOK - AHanuTHUECKOE - AHaIUTHYECKOE
OKHO OKHO
THP-1 0,91 >200 0,82 >15
THP-1 R232 0,86 >120 0,96 >30
THP-1 STING
N/A N/A 0,91 > 30
KO

buonornyueckne akKTHBHOCTH KJIETOYHBIX aHAJIH30B PENOPTEPHOIO reHa COGI[I/IHGHI/Iﬁ B

COOTBETCTBHH C HACTOSIIEH 3asiBKOH MPECTABICHBI B TPUBEISCHHON HIDKe Tabmure S.

Ta6auua 5
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Ne coequnenus

1Cso THP1-dual-KI
R232_IRF(Luciferase) (mxM)

Makcumym H3MepsieMOll AKTHBHOCTH
THP1-dual-KI R232 IRF(Luciferase)
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Makcumym H3MepsieMOll AKTHBHOCTH
1Cso THP1-dual-KI
Ne coenuHeHust THP1-dual-KI R232 IRF(Luciferase)
R232_IRF(Luciferase) (mxM) %)
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Ne coequnenus

1Cso THP1-dual-KI
R232_IRF(Luciferase) (mxM)

Makcumym H3MepsieMOll AKTHBHOCTH
THP1-dual-KI R232 IRF(Luciferase)
(%0)
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Ne coequnenus

1Cso THP1-dual-KI
R232_IRF(Luciferase) (mxM)

Makcumym H3MepsieMOll AKTHBHOCTH
THP1-dual-KI R232 IRF(Luciferase)
(%0)
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Ne coequnenus

1Cso THP1-dual-KI
R232_IRF(Luciferase) (mxM)

Makcumym H3MepsieMOll AKTHBHOCTH
THP1-dual-KI R232 IRF(Luciferase)
(%0)
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MakcuMyM H3MepsieMOH AKTHBHOCTH
Ne cocnumenms | vl R b1 dualK R232_IRF(Luciferase)
R232_IRF(Luciferase) (mxM)
(%)
332 A D
333 B B
334 D A
336 A D
338 C C
339 A C
347 A D
348 A D
349 A D
350 D A
351 D A
352 B D

ICso THP1-dual-KI R232 IRF(Luciferase) (MkM): «A» < 50 MxM; «B» = 50-100 MxM;
«C» =100-150 MxM; «D» > 150 mxM.

Makcumym m3mepsiemori aktuBHocTn THPI1-dual-KI  R232 IRF(Luciferase) (%):
«A» < 5%; «B» = 5-25%; «C» = 25-50%; «D» > 50%.

OKBUBAJIEHTBI

CrnenuamicraM B naHHOW oOsactu OyOyT TOHSTHBL, WM OHH CMOTYT YCTaHOBHTb,

HCITIOJIb3Yys HE Oonee ueM PYTHUHHBIC 5KCICPUMECHTDBI, MHOXKXCCTBO 5KBUBAJCHTOB KOHKPETHDBIX

BaPHUAHTOB OCYIICCTBJICHUA U CHOCO6OB, OMUCBIBAEMBIX B HACTOALIEM JOKYMCEHTE. Takue

SKBHMBAJIEHTHI OXBATHIBAIOTCS 00BEMOM HaCTOSIH_[eﬁ 3as4dBKH.

Bce MAaTCHTHI, 3as4BKW Ha BblJa4y MATCHTOB U JIMTCPATYPHBIE HCTOUYHUKH, HUTHPYEMBIC B

HaCTOAIIEM JOKYMCHTE, TEM CaMbIM OIIPCACIICHHO BKIIFOYUECHBI TOCPEACTBOM CCBLIIKH.
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POPMYJIA U3OBPETEHUA

1. Coenunenne Gpopmysr I:

8 1

7 X 2
(Y)m{:[ ]@(Z)n
6 N 3

2 M

wiu ero ¢papMaleBTHYECKU MTPHeMIIeMasi COJIb WIIH CIIOXKHBIN 3up, rae

X npencrasnser coboit C(Rx)z, O, S, CH=CH unu oTcyTcTBYyeT;

kaxnabiii Rx HezaBucumo mpencrasisier codoit H, CHs3, CF3, CF2H unu F, unn nBa Rx
BMecte obpasyroT =0, =CH; nnu =CF», unn n8a Rx, BMecTe ¢ aToMOM yriepona, ¢ KOTOPbIM OHU
CBSI3aHBI, 00PA3YIOT LUKJIOMPOTIIIIT,

Z1 npencrasisier co6oit (C(Rz)2)p-T1;

p mpencrasinsieT coboit 1, 2, 3, 4, 5 unu 6;

kaxnblii Rz HezaBucumo npencrasisier coboii H, C1-Cy ankun, C1-Cy anmkui, 3aMereHHbIH
OIHUM HJIM HECKOJIbKUMHU aTOMaMH TaJIOTe€Ha, WJIH TaJIoTeH;

Ty mpencrasnser coboit CHOR;, C(O)R;, C(O)OR;1, C(O)N(R1)2, NR1C(O)R1, C(S)Ry,
C(S)N(R1)2, NRiC(S)R1, C(O)NHS(0)2Rs, C(O)NHCOR, C(O)NHOH wunu C(O)NHCN;

Rs npencrapnsier codoii Ri, C3-Cg MUKI0ATKIII, TETEPOLIUKIIHII, COAEPIKALIUI OTHO S- HITH
6-uneHHoe Kombllo U 1-2 rerepoaroma, BbiOpaHHble U3 N, O u S, wnu Cs-Cio apun, rae
LUKJIOAJIKUJI, TETEPOLUKIMI WJIM apuil HeOoOs3aTeNIbHO 3aMeIleH OJHOW HWJIM HECKOJIbKUMHU
rpyInamu, He3aBUCHUMO BeIOpaHHbIMU 13 C1-Cy4 anmkmia;

kakabpii R HesaBucumo mnpenctasiser coboit H, Ci-Cs4 amkun wim Ci-Cs ankwn,
3aMeIeHHbII OJHUM UK HECKOJbKMMH aTOMaMHM rajiOreHa,;

m npeacTasisieT codoit 0, 1, 2, 3 winm 4;

kakapii Y HesaBucumo mpencrasisier coborr Ci-Cs amkun, Cr-Cs ankenwmn, C-Cs
ankuaui, ramored, CN, OH, O-(C1-Cs ankun), S-(Ci-Cs anxun), O-(C2-C4 ankenun), O-(C2-Cs
ankuumn), NH, NH-C1-Cs ankun, N-(C1-Cs ankun)z, S(0)-(C1-Cs anmxun), S(O)2-(C1-Cs ankwn)
win Q-T, Te aNKWIbHBIN, aJTIKeHWIbHBIA WIH AIKUHUJIBHBINA ()parMEeHT HEOOs3aTeNIbHO 3aMelleH
OITHOHM WJTM HEeCKOJBKUMH rpymnmnamu, He3aBucuMo BeiOpanHbiMu 3 OH, NH», N3, ranorena, O-
(C1-Cs anxmn), S-(C1-Cs ankmn), NH-C1-Cs ankuna u N-(C1-Ce ankwmn),, win n18a Y BMeECTe C
IBYMsI CMEXHBIMH aTOMaMH YIJIEpOJa, ¢ KOTOPBIM OHH CBSI3aHBI, OOpa3ylT S5-7-djieHHBIN
KapOOIMKII WK (peHMUIT,

n npexacrasisieT codoii 0, 1, 2, 3 win 4;
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kaxnabii Z HezaBucumo mnpencraBisier coboit Ci1-Ce ankmn, Cr-Ce anxenmn, C-Cs
ankunu, rajgored, CN, OH, O-(C1-Cs anxun), S-(Ci-Cs ankun), O-(C2-Cs ankenun), O-(C2-Cs
ankunam), NHa, NH-C1-Ce anxun, N-(C1-Ce ankun)z, S(O)-(C1-Cs ankui), S(0)2-(C1-Cs anmkmn)
win Q-T, rae anKUIbHBINA, aJTKEHWIbHBIN W aJKUHWIBHBIN (parMeHT HeoOs3aTeIbHO 3aMelIeH
OITHOM WJIM HECKOJBKUMU rpynmnamu, He3aBucuMo BeiOpanHbiME U3 OH, NH», N3, ramorena, O-
(C1-C¢ anmxmn), S-(C1-Cs anxmn), NH-C1-Cs ankuna u N-(C1-Cs ankumn)z;

kaxabiii Q HesaBucumo mpenctasisier coboi cesizb, NH, N(C1-Cs ankmn), O, S, S(O),
S(0)2, Q’, NH-Q’, N(C1-Cs ankum)-Q’, O-Q’, S-Q’, S(0)-Q’ mnu S(0):-Q’;

KXl Q° HE3aBUCUMO NPEACTABISIET COOON YIIIEPOAHBIN JIMHKEP, CONEpKAIUN OHY
i Heckosbko C(R@)2, C(Rq)2-C(R@)2, CRo=CRq unmu C=C;

kaxaplii Ro HezaBucumo npeacrasster coboit H nmm Ci-Cs anxu;

kaxnapii T HesaBucumo npeacrasisier codboii C(0)-C1-Cs ankui, C(O)0O-C1-Cs ankun, Cs-
Cs muxnoankmi, Cs3-Cg HUKJIOATIKEHWI, TeTEPOLUKIIII, COAep KAaIui OAHO WU J1Ba S5- wiu 6-
YJIeHHBIX KoJiblia u 1-4 rerepoaroma, BeiOpanHbie U3 N, O u S, Cs-Cio apun uam rerepoapu,
COEpIKAIIUil OTHO WJIH J1BA S5- MJIM O-WIEHHBIX Koybla U 1-4 rerepoaroma, BeiOpanubie u3 N, O
U S, rae UMKJIOANKWI, [UKJIOAJKEHHW, TeTePOLMKIMI, apuil WM reTepoapui HeoOsi3aTebHO
3aMelleH OJHUM WJIM HECKONIbKUMH Rr;

kaxnbiii Rt HesaBucumo npencrasiser codoit C1-Cs ankun, Ci1-Cs ranorenankun, OH,
CN, rajnoren, O-(C1-Cs ankun), O-(C1-Cs ranorenankui), S-(Ci1-Cs amxum), NHz, NH-C1-Cs
ankwit, N-(C1-Ce¢ ankun),, NHS(0)2~(Ci-Cs anxwmn), (CHz)q-C3-Cg mmknoankmn, (CHz)q-
rerepounkiui, (CH»)q-benun wmnu (CHz)q-rerepoapuii, rae reTepOLUKINI WA TeTEPOapUl
COZIEP>KUT OJIMH WJIU JBA S5- WU O-4JIeHHBIX KOJiblia U 1-4 rerepoaToma, BeiOpaHHbie 13 N, O u S;
u

q npexncraiusieT coboi 0, 1, 2 wnu 3,

npuueM, eciiu X npeacrasisieT codboi C(O) u kaxawiii Rz nmpencrasisier codoii H:

m U n o0a He MPenCTaBIsOT codoit 0; u

coenunenue Gopmyiel [ He sBIIIeTCS MOHO3aMeIeHHbIM Tipu 2- un 7-niojioxkernu Cl; u

coenuHeHue Gopmyibl | He SIBNISIETCS MU3aMEIEHHBIM MPU 2- U 8-TMOJIOKEHUSIX WU TIpH 1 -

U 7-TIONIOKEHUSAX aTOMaMH rajioreHa, BbiopanHeiMu u3 F u Cl.

2. Coenunenne o 1. 1, rme X npexacrasinsier codoit C(Rx)s.

3. Coenunenne no mm. 1 wm 2, rae kakaeii Rx npeacrasnser coboit H.
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Coenunenue no nm. 1 uim 2, rae no MeHbInel Mepe oquH Rx npencrasser coOoi

CHs, CF3, CFo2Humu F.

6.

Coenunenue no nm. 1 mm 2, rae nsa Rx Bmecre oopasyrot =0, =CH; unu =CF».

Coenunenue no nn. 1 unu 2, rae 18a Rx BMecTe ¢ aToMOM yriiepojia, ¢ KOTOPbIM

OHH CBSI3aHBI, OOPa3yIOT LIUKJIOMPOIHIL.

7.

10.

11.

12.

13.

14.

15.

16.

Coenunenue o 1. 1, roe X npexncrasiusier codoii O.

Coenunenue no 1. 1, roe X npexacrasinsier codoii S.

Coenunenue no 1. 1, rne X mpencrasinsier codoit CH=CH.

Coenunenue no 1. 1, roe X OTCYTCTBYeT.

Coenunenue no mobomy u3 . 1-10, rae p npeacrasnser codoit 1, 2 nmm 3.

Coenunenue no modomy u3 mm. 1-11, roe p npeacrassier codbou 1 wmm 2.

Coenunenue no modomy u3 mm. 1-12, roe p npeacrasisier codoi 1.

Coenunenue no mrobomy u3 . 1-10, roe p npeacrasinsier codoii 2, 3, 4, 5 wnu 6.

Coenunenne no modomy u3 m. 1-14, roe kaxaeiii Rz npencrasnsier codoii H.

Coenunenne mno smobomy w3 mnmn. 1-14, rme mo MeHblied Mmepe oguH Rz

npencrassier codboit C1-Cy ankui, C1-Cy aNkw, 3aMeleHHbIH OTHUM HITH HECKOJIBKUMH aTOMaMHU

rajJorcHa uJju rajJorcH.

17.

Coenunenne no modomy m3 mm. 1-16, rme Ti mpencrasmsier coboit CHORj,

C(O)Ry, C(O)OR1, C(O)N(R1)2 mmu NR1C(O)R1.

18.

Coenunenne mo mobomy m3 mm. 1-16, roe Ti1 mpencrasnser coboit C(O)ORy,

C(O)N(R1)2, C(O)NHS(O):Rs, C(O)NHCOR,, C(O)NHOH mu C(O)NHCN,
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19. Coenunenue no modomy u3 mm. 1-18, rae kaxkasiii R1 nmpencrasnser codoii H.

20. Coemunenne mo mobomy w3 mm. 1-18, roe mo menpmedr mepe omuH Ri

npenctasisier codoit C1-C4 ankwn mwmm Ci1-C4 ankwi, 3aMEIeHHbI OTHUM WJIH HECKOJIBKUMHU

dTOMaMH rajiorc¢Ha.

21. Coenunenne no grobomy u3 mir. 1-20, roe m npencrasisier codoit 0.
22. Coenunenne no grobomy u3 . 1-20, rae m npencrasisier codoit 1 wmm 2.
23. Coenunenue no mobomy u3 nm. 1-20 u 22, rae mo MeHbled mepe oauH Y

npenacrasisier coboit C1-Cs anmkun, C»-Ce ankenmn, C;-Ce ankunmi, ranoreH, OH, O-(C1-Cs
ankui), O-(C2-Cy4 ankenmn), O-(C2-Cy ankunmn), S-(C1-Cs ankui), S(0O)-(C1-Cs anxmn), S(O)2-
(C1-Cs anmxu), NHa, NH-C1-C¢ anxun, N-(C1-Cs ankun), win Q-T, rae ankui, anikeHWT Win
ANIKUHUJ HEeOoOs3aTeNIbHO 3aMelIeH OJHOW WJIM HECKOJbKMMH TPYIIaMH, HE3aBUCHMO
BeiOpanHbiMu U3 OH, NH», N3, ranorena, O-(C1-Cs ankun), S-(C1-Cs ankui), NH-C1-Cs ankuna

u N-(C1-Cs anxmn),.

24. Coenunenue no modomy u3 . 1-20, 22 u 23, roe mo MeHblneid Mepe oguH Y
npenctasisier codboit Q-T, C1-Cs anmkun, ranoren, OH, O-(C1-Cs ankun), O-(C»-C4 ankenwmn), O-
(C2-C4 anxunmn), S-(Ci-Cs amxmn), S(0O)-(C1-Cs ankmi), S(0)2-(C1-Ce ankmn), NHz, NH-C1-Ce

ankmi win N-(C1-Ce anmkun),.

25. Coenunenue no yodomy u3 mm. 1-20 u 22, rne 1Ba Y BMeCTe C IBYMsI CMEXKHBIMU
aTOMaMH yIJIepoAa, € KOTOPbIM OHHM CBSI3aHbL, OOpPa3yIOT LMKJIOMEHTHJI, LUKJIOTEKCHUII,
LUKJIOTeNTW,  LUKJIONEHTEHW],  LMUKJIONE€KCEHWJ,  LUKJIOTeNTeHWI,  LUKIOTeNTEeHUI,

NMUKJIOTCKCHUHNUJI UJIHN HUKJIOTCIITUHHNIIL.

26. Coenunenue no yobdomy u3 mm. 1-20 u 22, rne 1Ba Y BMeCTe C IBYMsI CMEXKHBIMU

aTOMaMH yTJIepoAa, C KOTOPbIM OHHU CBSI3aHBI, 00pa3yroT (HeHuI.

27. Coenunenue no mobomy u3 nm. 1-24, rae mo MeHblIei Mepe oquH Y HaxXOOUTCS B

S-nonosxkenuu Gpopmyis L.
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28. Coenunenue no modomy u3 nm. 1-24, rae nmo MeHbLIei Mepe oauH Y HaxXOOUTCS B

6-nosioskeHuu popmysl L.

29. Coenunenue no mobomMy u3 nm. 1-24, rae nmo MeHbLIei Mepe ouH Y HaxXOOUTCS B

7-nonoxkenuu popmysl L.

30. Coenunenue no modomMy u3 nm. 1-24, rae no MeHbLIei Mepe ouH Y HaxXOJUTCA B

5-MOJIOJKEHUU | 110 MEeHbIIEeH Mepe OOUH Y HaXOAUTCS B 6-1oyIoskeHnH (Hopmyibl 1.

31. Coenunenue no mobomMy u3 nm. 1-24, rae no MeHbLIei Mepe ouH Y HaxXOJUTCA B

7-TIOJIO’KEHUH U TIO MEHBIIeH Mepe OnuH Y HaXOAWUTCS B O-1osoxeHuu Gopmysl L.

32.  Coemunenue no mobomy u3 mm. 1-31, rae n npeacrasnser codoi 0.

33.  Coemunenue no mobdomy u3 mm. 1-31, rae n npeacrasnser codoit 1 nmm 2.

34. Coenunenne no mobomy u3 nm. 1-31 u 33, rme mo MeHblied mepe oauH Z
npenctasisier coboit C1-Cs anmkun, Cr-Cs ankenun, C»-Ces ankunun, ranoreH, CN, OH, O-(C:-Cs
ankmn), O-(Cy-C4 anxenmn), O-(C2-C4 ankunmn), S-(C1-Cs ankun), S(O)-(C1-Cs ankuin), S(O),-
(C1-C¢ anxumn), NHz, NH-C1-Cs anxun, N-(C1-Cs ankun), wim Q-T, roe ankui, aJKeHUJ UM
ANIKMHUJI  HeOoOsI3aTebHO 3aMeIleH OIHOH WJIM HECKOJbKMMU TPYyIIaMd, HE3aBUCHMO
BbiOpanHbiMu U3 OH, NH», N3, ranorena, O-(C1-Cs ankuin), S-(C1-Cs ankun), NH-C1-Cs ankuna
u N-(C1-Ce ankun);.

35. Coenunenue no jgrobomy u3 mm. 1-31, 33 u 34, roe no MeHbIineld Mepe ONHUH Z
npenctasisier coboit Q-T, C1-Cs ankwn, ranores, CN, OH, O-(C1-C¢ anmkun), O-(C»-C4 ankenun),
O-(C1-C4 ankunmin), S-(C1-Cs ankun), S(0)-(C1-Cs ankun), S(0)2-(C1-Ce anmxum), NH,, NH-C1-Cs

ankwi win N-(C1-Ce ankun),.

36. Coenunenne mo jodomy u3 mm. 1-31, 33 u 34, roe no MeHblnell Mepe OnuUH Z
npenctassier coboit C1-Ce anmkun, ranoren, CN, OH, O-(C1-Cs ankun), O-(C2-C4 ankenun), O-
(C2-C4 anxunmn), S-(C1-Cs amxmi), S(0O)-(C1-Cs anxmi), S(0O)2-(C1-Ce ankmn), NH», NH-C;-Ce

ankm win N-(C1-Ce ankun),.
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37. Coenunenne no modomy u3 mm. 1-31 u 33-36, rme mo MeHbIel Mepe OauH Z

NpeACTaBIsIeT COOOM TrajIoreH.

38. Coenunenne no modomy u3 mm. 1-31 u 33-37, roe mo MeHbIuel Mepe OauH Z

npenctassier codoit Cl wmm Br.

39. Coenunenne no yrodomy u3 nm. 1-31 u 33-38, rae kakawiil Z npencrasisieT coOoi
ClL.

40. Coenunenue no mobomy u3 mm. 1-31 u 33-38, rae kaxxablil Z npeacrasiseTr coOon
Br.

41.  Coenunenue no modomy u3 nm. 1-31 u 33-38, rae onun Z npexacrasinsiet coboii Cl,

a npyroit Z npencrasisier codoii Br.

42, Coenunenue mo modomy u3 . 1-31 u 33-41, rme mo MeHblueil Mmepe oguH Z

HAXOIUTCS B 3-MOJIOKeHUH (POpMyIbI .

43. Coenunenue no mobomy u3 nm. 1-31 u 33-41, rne mo MeHblued mMepe oguH Z

HaXO4JUuTCs B 4-n00KEHUH.

44. Coenunenue no mobomy u3 nm. 1-31 u 33-41, rne mo MeHbinel Mepe oguH Z

HaXOAUTCS B 3-TOJIOKEHUH U TI0 MEHbIIEH Mepe OUH Z HaXOAUTCS B 4-TIOJIOKEHUH.

45. Coenunenne mo modomy w3 mm. 1-31 u 33-41, rne onuH Z HaxXoguTCs B 3-

TOJIOKEHUH, a APYTOH Z HaXOAUTCS B 4-TIOJIOKEHUH.

46.  Coemunenue no yrodomy u3 m. 1-45, rae Q mpencrasisier cOOOMH CBSI3b.

47. Coenunenne no modomy u3 m. 1-45, rne Q mpencrasnsier coboii NH, O, S, Q’,

NH-Q’, N(C1-Cs anxun)-Q’, 0-Q’, $-Q’, S(0)-Q’ mu S(0)-Q’.

48. Coenunenue no modomy u3 . 1-45, rne Q npencrasnsier coboii NH, O, S wiu
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49. Coenunenue no mobomy u3 m. 1-45, roe Q npencrasisier coboii Q°, NH-Q’, O-
Q’ wmm S-Q’.
50. Coenunenne no mobomy u3 mm. 1-45 u 47-49, rne Q mpencrasisier coboi

yIIePOAHBIN JIMHKEP, coaepkaruuii onuH win Heckobko C(Rq)2-C(Rq): mimm C(Rg)s.

51. Coenunenne no mobomy u3 mm. 1-45 u 47-49, rne Q mpencrasisier coboit

yIIepOAHbIN JIUHKEp, coaep kamuil onuH uin Heckonbko CRo=CRq.

52. Coenunenne no mobomy u3 mm. 1-45 u 47-49, rne Q' mpencrasisier coboi

yIJIepOAHBIN IMHKEp, COAep Kalui ONUH WK Heckonbko C=C.

53.  Coemunenue mo mobomy u3 mmn. 1-45 u 47-49, rne Q° mpencrasiser coOoi

yIIepOAHbIN JIUHKEp, coaepkamuii onuH win Heckobko C(Rq)2-C(Rg)2, C(Rg)2 1 CRo=CRo.

54. Coenunenue mo jrobomy u3 mm. 1-45 u 47-49, rone Q’ mpencrasnsier coOoi

yIJIePOIHBIN JIMHKED, coaepkamuii onuH min Heckoybko C(Rq)2-C(Rg)2, C(Rq)2 u C=C.

55. Coenunenne no mobomy w3 . 1-45 u 47-49, rne Q mpencrasisier coOoi

yrIepOoAHbIN JIUHKep, coaeprkamuii onuH uin Heckosnbko CRo=CRq u C=C.

56. Coenunenue no mobomy u3 . 1-55, roe T npencrasnsieT coOOH LUKJIOMPOITI,
LUKJIOOYTHJI, UKJIONIEHTHI, IIUKJIOTEKCHIT, LIMKJIOTENTHIT HJTH LUKJIOOKTUJI, KQKIbIA U3 KOTOPBIX

HE00s13aTEIBLHO 3aME€lICH OJHUM HJIM HECKOJIBKHUMHA Rr.

57. Coenunenue no modomy u3 . 1-55, roe T npencrapnsieT coOoii HUKIOOYTEHWUT,
MUKJIONCHTECHNWJI, HUKJIOICKCCHNJI, LUKJIOI'CIITCHUJI HJIHM HUKJIOOKTCHHII, Ka}KI[bII\/'I N3 KOTOPbIX

HE00s3aTEILHO 3aMEIICH OJHUM HJIM HECKOJIBKHUMHA Rr.

58. Coenunenue no mobomy u3 mm. 1-55, rne T mpencrasnseT coOOH reTepOrNKINIL,
cofep Kalfii OMHO WIIM JBa S- WM G-4JICHHBIX KOJbIla U 1-4 rerepoaroma, BeiOpaHHbIe U3 N, O

U S, HEOOs3aTENbHO 3aMELIEHHBIE OJHUM HJIH HECKOJLKUMHU Rr.

59. Coenunenne no modomy u3 mm. 1-55, rme T mpencrasisier coboit Ce-Cro apu,

HEOOs3aTENIbHO 3aMELLEHHBIM OOHUM WU HECKOJIBKUMU RT.
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60. Coenunenne mo mobomy m3 mm. 1-55, rme T npencrasisier coOoi rerepoapu,
COIep KaINi OUH WJIH J1Ba 5- WK O-4JIeHHBIX Koyiblia U 1-4 rerepoaroma, BeiOpaHHbIe U3 N, O

U S, HeOOs3aTEIbHO 3aMELIEHHBIE OJHUM HJIH HECKOJbKUMHU Rr.

61. Coenunenue no 1. 1 (I)OpMynbl I1, Ila nnum I1b:
HOOC R' (1), HOOC R’ (I1a) unu HOOC (I1b)

iy ero (apmMareBTUYeCKH MpHeMiieMasl CoJib WM CIIOXKHBIN 3¢up, rae R’ npexcrasnser

coboii H uinu metu.

62.  Coemunenwue no 1. 1 ¢popmydsl 12 nnm 12a:

OO OO

WK e€ro (papMaleBTUYECKH MPUEMIIEMas COJIb WM CIIOKHBIN 3Gup, rae R’ npencrasnser

coboii H winu metu.

63. Coenunenue no 1. 1 popmyuer 13, 13a nnm I3b:
m@ 12, @ 12, Q 12,
HOOC R' (13), HOOC R' (I3a) unm HOOC R' (I3b)

Wiy ero papMareBTHYEeCKH MpHeMIIeMasi COJIb WIIH CIIOXKHBIN 3¢up, rae R’ npexcrasnser

coboti H winu metua.

64. Coenunenue no 1. 1 ¢popmynel 14, 14a, 14b, 14¢ umu 14d:

~ELIp O LT

HOOC R' (14), HOOC R (I14a), HOOC R (I4b),



(LI CEQ

HOOC R' (T4c) wm HOOC (T4d)
WK ero (hapMaleBTUUECKH IPUEMIIEMas COJIb WIIH CIIOKHBIM 3¢up, rae R’ npexcrasiser

coboii H unu metui.

65. Coenunenne no n. 1 ¢popmyiel IS5, I5al, I5a2, I5a3, [5a4, I5a5, 15a6, ISbl, I5b2,
I5b3, I5b4, I5bS, I5b6, I5¢1, I5¢2, 15¢3, I5¢4, I5¢S, 15¢6, 15d1, 15d2, 15d3, 15d4, 15dS unu 15d6:

Vo 2@[ ]@Lmz

Ho0e™™ a1s),
oL I; ey
Hooe ™ (15al), Hooc ™ (15a2),
e J@ 0K
HOOC R % (I503), Ho0G R (I5a4),
moz{j ﬁj moz{j f)
HOOC (15a5), HOOC (1526),
HOOC (I5b1), HOOC (15b2),

@@ O,

Z
HOOC R' (I5b3), HOOC R (I5b4),
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@ﬁj @@

HOOC (15b5), HOOC (15b6),

OUQ @Q

HOOC (I5c1), HOOC (I5c2),

m@ Sonrs

HOOC (I5¢3), HOOC (I5c4),

@fj @ﬁ

HOOC (15¢5), HOOC (Ic56),

rn; @1;

HOOC (15d1), HOOC (15d2),

C@@ T

I
HOOC (15d3), HOOC (15d4),

ﬁfj @D

HOOC (I5dS) wm HOOC (I5d6)
WM ero (papMareBTUYECKH MpHeMIIeMasi COJIb WIIH CIIOXKHBIN 3¢up, rae R’ npexcrasnser

coboti H uinu metua.

66. Coenunenue no . 1 popmynsr [5al, ISb1, IS¢l nnm I15d1:
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gl

HOOC (15a1) HOOC (I5b1),
HOOC (I5¢1) HOOC (15d1)

i ero (papMareBTUYeCKH MpHeMiieMasl CoJIb WM CIIOXKHBIN 3¢up, rae R’ npexcrasnser

coboii H unu metu.

67. Coenunenue no 1. 1, BbIOpanHOE U3 TaOIMLIBI 1.

68.  Coemmunenue mo m. 67, rae R’ mpencrasnsier coboit H, Y mpexncrasnsier coboit
mpem-0yTin B O-monoxkeHuu, onuH Z mpencrasiser codoit Cl B 3-monokenuu, a apyroit Z

npexacrasJsier coboii S-CH3 B 4-nosioxkeHuu.

69.  Coemmuenue no m. 67, rae R’ mpencrasnsier coboit H, Y mpencrasnsier cobori
mpem-0ytun B 6-nojioxkeHuu, oguH Z mpencrasiser cobor Cl B 3-monoxkenuu, a npyroit Z

npenctassier codoit O-CH3 B 4-monokeHUH.

70. dapmareBTHUECKAs KOMIIO3MLIUS, COIEplKamas TepaneBTHYecku 3((GeKTuBHOE
KOJIMYECTBO COENMHEHMUS M0 JII0OOMY 3 T, 1-69 uiu ero papManeBTHYECKU MPUEMIIEMOM COJH

WIH CJIOJKHOTO 3¢upa U papMaleBTHUECKH MPUEMIIEMbII HOCHTEb.

71. Crnoco6 Monyssinum ctumysistopa Oenka reHoB unTepdepona (STING), mpuuem
croco0 mMpeaycMaTpUBaeT BBEACHHE CYOBEKTY, HYKOAIEMyCs B 3TOM, 3(PQPEeKTUBHOrO
KOJIMYECTBA COSUHEHHS 110 JII0OoMy U3 . 1-69 mim ero gpapManeBTUYECKU MPUEMIIEMON COJTH

WIH CJIOKHOTO 3(upa uiu (papManeBTUIecKol KoMImo3uiuu 1o 1. 70.

72. Crioco0 neueHus wim npeaynpexaeHus 3a00IeBaHus, MPU KOTOPOM 3a00JIeBaHIE
BBI3BAHO C WMJIU CBSI3aHO C dKCIpeccreid, akTUBHOCThIO u/min pyakuued STING, unmu cBsi3aHO C
HApyIIEHHEM PEryJisIlUK OJHOIO MM HEeCKOJIbKMX M3 BHYTPUKJIETOYHBIX MyTei, B KOTOpbIE
BopneueH Oenok STING, mnpuuem cmoco® mpenycMaTpuBaeT BBENEHHE CyOBEKTy,

HYKIAIOLIEMYyCst B 3TOM, 3()()EeKTUBHOTO KOIMYEeCTBA COEAUHEHUs M0 JroOoMy u3 mm. 1-69 wimm
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ero (apMaleBTHYECKH INPUEMJIEMON CONM WM CJIOXKHOrO 3¢upa win (papmaneBTUIecKon

KoMIo3uumu mo 1. 70.

73. Coenunenve no modomy u3 mm. 1-69 mnm ero ¢dapManeBTHUECKH MpHEeMIIeMast
COJIb WJIN CJIOKHBIN 3(up win papManeBTUYECKas KOMIO3UIHS 1Mo 1. 70 Ijisi mMpUMEHEHUs B
monyssituu O6enka STING, wnu amst JiedeHus Wi IpeaynpeskIeHus: 3a00JIeBaHuUsI, BBI3BAHHOTO
WIA CBSI3AHHOTO C JKCIpeccHel, akTUBHOCThIO W/mimm ¢yHkmuedn STING, wiu CBSI3aHHOTO C
HapyLIEHUEM pPEryJsiuyd OJHOTO WJIM HECKOJbKUX U3 BHYTPHUKJETOUHBIX MyTeH, B KOTOPbIE

BoBJieueH Oeok STING.

74. Coenunenue no mrodoMy u3 mm. 1-69 mnm ero ¢apmareBTHUECKU NpHEMIIeMast
COJIb WJIM CJIOKHBINA 3pup unu papmareBTHUECKast KOMIO3ULIUA 1O 1. 70 11 MpUMEeHeHUs Ipu
U3TOTOBJICHUMH MeIUKaMeHTa ¢ uenbto monyisinuu Oenka STING wmnm s nedeHust uiu
npenynpexneHus 3a00eBaHus, BbI3BAHHOTO WM CBS3aHHOTO C JKCIPECCHEH, aKTUBHOCTBHIO
w/nmu ¢pyskiumer STING unm CBS3aHHOTO C HAPYLIEHUEM PEeryJILUU OTHOTO WJIN HECKOJIBKHX U3

BHYTPHUKJIETOUHBIX IMyTell, B KOTOphIe BoByieueH Oenok STING.

75. [Tpumenenune coenuHeHus: no JrobomMy u3 mm. 1-69 wnm ero ¢papmaneBTHUECKH
NPUEMJIEMON COJIM MJTH CJIOKHOTO 3(upa mnu (apmaneBTudeckoil kommnozuuuu no n. 70 mpu
moxyssinnu Oenka STING, unu npu JIeYeHUH WK NpeaynpekaeHnH 3a00IeBaHus], BbI3BAHHOTO
WIA CBSI3AHHOTO C JKCMpeccHel, akTUBHOCThIO w/wimm QyHkiuedn STING, wiu CBSI3aHHOTO C
HapyLIEHUEM pPEryJsiuyd OJHOIO WM HECKOJbKMX W3 BHYTPHUKJETOYHBIX MyTEH, B KOTOpbIE

BosJieueH Oenox STING.

76. [Tpumenenne coenuHeHus no Jrobomy u3 mi. 1-69 mnm ero ¢dapmaneBTHUECKH
NPUEMJIEMON COJIM MJTH CJIOKHOTO 3(pmpa min papmaneBTHdeckoil kommnosuuuu no n. 70 mpu
U3TOTOBJICHMH MeIHMKaMeHTa ¢ nenbio moxymsinuu Oenka STING wnm niast jiedeHus wim
npeaynpexneHust 3a00IeBaHMs], BbI3BAHHOIO WM CBSI3aHHOTO C JKCIPECCHEH, aKTUBHOCTHIO
w/wnu pyaxueit STING wu CBSI3aHHOTO ¢ HAPYLICHUEM PETYJISLUHI OTHOTO WIIH HECKOJIBKUX M3

BHYTPUKJIETOYHBIX MyTeH, B KOoTOpble BoBiedeH Oenok STING.

77. HabGop, conepkammii coemuHeHue 1o modomy w3 mm.  1-69 wimm  ero
dapMareBTHYECKH TMPHEMIIEMYIO COJIb WJIM CJIOXKHBIA 3pup win  (HapMaLeBTHUECKYIO

KOMITO3ULIHMIO 110 11. 70.
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