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AKTHUBATOPBI INPYBATKHWHA3BI /IUISA IPUMEHEHUS B JIEYEHUHA
HAPYIIEHUI CO CTOPOHLI KPOBH

ITEPEKPECTHAA CCBIJIKA HA POACTBEHHBIE 3AABKU

Hacrosimas  3asBka  MCIpalMBaeT  MPEUMYIIECTBO  NPHOPHUTETa  COIJIACHO
npeaBapuTenbHbIM 3asiBkaM Ha ateHT CIIIA NoNe 62/673526 u 62/673533, kotopble 00e mogaHbl
18 mas 2018 r. Hacrosimas 3asiBKa Tak:ke UCIPALINBAET MPEUMYIIECTBO MPUOPUTETA COTJIACHO
MexIyHaponHoi 3asiBke Ha mateHT Ne PCT/CN2017/097496, noganHoit 15 asrycra 2017 r.
Kasxnast 13 BbIlIeyKa3aHHBIX MPUOPUTETHBIX 3as5BOK BKJIIOYEHA B TAHHBIN JOKYMEHT MTOCPEICTBOM
CCBUIKHM BO BCEH CBOEH MOJIHOTE.

MMPEAITOCBIJIKHU CO3JAHMA M30bPETEHUA

Hedunur mmpysarkuHasbel (PKD) npencraenser coboii 3aboneBaHue, MOpakaroliee
spuTpouuThl, o0ycioBieHHOe AeduunTom ¢epmentra nupysatknHasbl R (PKR), Bri3BaHHBIM
peueccuBHbiMU MyTarmsiMu reHa PKLR (Wijk et al. Human Mutation, 2008, 30 (3) 446-453).
Axtuaropsl PKR moryTt ObiTh mosesnsiMu miist ieuennss PKD, Tanaccemun (Hampumep, Oera-
TAJACCEMHH), HACIENCTBEHHOIO 3JUIMIITOLUTO3a, a0eTaJUIONPOTEHHEMUH WM CHHAPOMA
baccena-KopHuBeiira, = CepnoBUIHOKJIETOUYHOW  aHEMHH, NMapOKCU3MAJIbHON  HOYHOM
reMOrIoOOMHYpUH, aHeMuu (HampuMep, BpPOXKIACHHBIX aHEeMHUH (Hampumep, 3H3UMOTATHI),
TeMOJIUTHYECKOW aHeMUH (HarpuMep, HacIeICTBEHHOH W/WIN BPOKAEHHOM TeMOIUTHYECKON
aHEeMUH, MPHOOPETEHHOW TI'eMOJIUTHYECKONH aHEMHH, XPOHHYECKOW TeMOJUTHYECKON aHEeMUH,
oOycnoBiieHHOH aedurmrom GhochorinnepaTKkiHa3bl, aHEMHUH MPU XPOHUIECKHUX 3a00JIeBAHUSX,
Hec(epoLuTapHOH reMOTUTUYECKONH aHEMUH HJTH HACJIEACTBEHHOTO CEpOIMTO3a).

KPATKOE OIIMCAHME U30BPETEHMA

B nanHoM nokymente onucanbl coequaenus Gopmy.i (1), (IT), (IID), (IV) u (V) (obobiierHO
Ha3bIBaeMble B JaHHOM JokyMeHTe «hopmyisl (I) - (V)»), KOTOpble aKTUBHPYIOT (hEPMEHTHI,
npezacrasisomue codoit nupysatkuHazy R (PKR) nukoro Tumna n/wnu MyTaHTHYIO (B Y4aCTHOCTH
(bepMeHTBI, OMMCAHHBIE B JTAHHOM JTIOKYMEHTE), 1 UX (papMaleBTHUECKH PUEMIIEMbIE COJIH.

B ongHOM BapuaHTe OCYLIECTBICHHMS B HACTOSIIEM H300pPETEHHH MPEACTaBICHO

coequHenue Gopmys (I) wim ero papmaneBTHUECKH MPUEMIIEMAs COJIb:
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B ogHOM BapuaHTe OCYIIECTBICHHUS] COSAMHEHHE WK ero (papMaLeBTHYSCKH pUeMIIeMast
COJIb BBIOpPAHBI M3 COeNMHEHNH U3 Ta0muubl | nim ¢purypsr 1.

Taxxe mnpencraBieHbl (apMaleBTHUECKHE KOMIO3ULHMH, COAEpKAIlue COSAMHEHHE

dopmyn (I) - (V) wm ero QapmaneBTHYECKH NPUEMIIEMYI0 COJIb U (hapMareBTHUECKH



MIPUEMJIIEMBINA HOCUTED.

B HacTosimmeM m300peTeHHHU NOMOJHUTENBHO MPEACTABIEH CHOCO0 JICUEHHs] aHEMHUH Y
cyObekTa, BKIIOYAIOIIMN BBefeHHE CyObekTy sddektuBHoro komudecrsa (1) coemmHeHus,
ONMUCAaHHOTO B JAaHHOM JOKYMEHTe, HIH ero QapMmaleBTUYeCKu MpuemiemMoil comu; (2)
(bapmMareBTHIECKH TPUEMIIEMON KOMITO3ULINH, COAep:Kallell CoelMHEHNe, OIMCAHHOE B JTAHHOM
IOKYMEHTE, HJIM ero (papMaleBTUYECKH MPUEMIIEMYIO COJb U (hapMalleBTUUECKH MPHEMIIEMbIH
HOCHTEeNb. B omnpeneneHHBIX BapHAHTaX OCYLIECTBICHHS AaHEMHUsl MPEACTaBIsieT CcoOOH
TU33PUTPOTIOITUYECKYIO AHEMHUIO, TAKYIO KaK BPOKACHHAS AU33PUTPONIOITHUECKAS] AHEMUS THITA
L IL I v TV

B HacrosimemM M300peTeHMH  JOMOJHUTEIBHO TPEACTaBICH CHoco0  JIeueHHs
CEpIIOBHIHOKIETOYHON aHeMHH Y CyOBeKTa, NPEeAyCMATPUBAIOIUI BBENEHHE CYObEKTY
s¢exkTuBHOrO KoyMmuecTBa (1) coemuHEHUs, PACKPHITOrO B JAaHHOM JOKYMEHTE, WU €ro
dapmaneBTiyecku mnpuemiieMor coiu;, (2) ¢apManeBTHYECKOW KOMITO3UIIUH, CONMepIKalle
COEMHEHHE, PACKPBITOE B TAHHOM JIOKYMEHTE, WK ero (apMaleBTHIECKH PUEMIIEMYIO COJIb U
(apMareBTHIECKH PHEMIIEMbII HOCHTENb.

B Hacrosmem M300peTeHMH  JOMOJHHUTEIBHO TNPEACTaBICH CHoco0  JIeUeHHs
IeMOJIUTHYECKON aHEeMUH (HAIpUMeEp, XPOHUUECKON reéMOIMTHUECKOW aHeMUH, 00yCIOBIEHHON
nepuunutom ¢ocpormmueparkunasbl, Blood Cells Mol Dis, 2011; 46(3):206) y cyObekra,
npeaycMaTpuBaOIIuil  BBeneHUE CcyObekTy d¢dexruBHoro kommuectBa (1) coeamHeHus,
pPacKpBITOTO B JAaHHOM JOKYMEHTE, WM ero (QapmaneBTH4ecKu MpuemiaeMoin comu; (2)
bapmarieBTHIECKONH KOMITO3UIIMH, COAEpIKallel COeANHEHUE, PACKPBITOE B TAHHOM JOKYMEHTE,
WK ero ¢papMaLeBTHYECKH NIPUEMIIEMYIO COJIb U (papMalleBTUUECKH NMPHEeMJIEMbIil HocuTenb. B
OIPENENICHHbIX BapUAHTaX OCYIIECTBJICHUS TeMOJHTHUYECKAas aHEeMHUsl MpPEeACTaBisieT coOoM
HACJIEACTBEHHYI0  W/WJIM  BPOXKICHHYK)  TIE€MOJUTHYECKYK)  aHEMHIO, INPUOOPETEHHYIO
IeMOJIMTHUYECKYI0 aHEMHUI0 WM aHEMHUIO, SBJSIIOIIYIOCS  COCTABJIAIOLIEH  CHCTEMHOrO
3a0oneBanuss. B onpeneneHHbIX BapHAHTAX OCYINECTBJICHUS TE€MOJIMTHYUECKAsh aHEeMUs
NpeACTaBsieT COOOH BPOXKACHHYIO aHEMHIO. B ompeneseHHbIX BapHaHTaX OCYIIECTBIICHHS
IeMOJIUTHYECKAasl ~aHeMHs  SIBJIIETCS  HACJIEACTBEHHOW  (Hampumep, HecdepouuTapHas
reMOJIUTUYECKAsl aHEMHUSI HJTU HaCJIEICTBEHHbIN cheporuTos).

B HacTosiimeM M300peTeHHH TOMOJHUTENBHO MPEACTABICH CIOCO0 JISUSHUs TaJacCEeMHUU
(mampumep,  OeTa-TajacceMHMM),  HACIENCTBEHHOrO  C(EepoLHTOo3a,  HACIEICTBEHHOIO
SJUTUIITOLIUTO3A, abeTaunonpoTenHEMUH (vm CHUHIpOMA baccena-Koprusetiira),
MAPOKCU3MAIbHOW HOYHOH TeMOTJIOOMHYPHH, TNPHOOPETEHHON TeMOJHTUYECKOH aHEeMUHU
(HarpuMep, BPOXKIEHHBIX aHEMUH (HaNpUMep, SH3UMOIATHI)), CEPIIOBUAHOKIETOUHOW aHEMHUN
WM aHEMHH XPOHMYECKHX 3a00JIeBaHUH y CyOBeKTa, MPEeAyCMAaTPUBAIOIIUI BBEICHNE CYOBEKTY
s¢dexTuBHOrO Kosmuectsa (1) coemuHeHUWs, PacCKPbITOrO B JAaHHOM JOKYMEHTE, WU €ro
dapmaneTiyecku npuemieMon coiu;, (2) ¢apMaLeBTHYECKON KOMITO3UIUH, CONepsKallei
COEMHEHHE, PACKPBITOE B TAHHOM JIOKYMEHTE, WJIH ero (apMaleBTHIECKH IPUEMIIEMYIO COJIb U
(bapmareBTHIECKH PUEMIIEMBINl HOCUTENb. B OTHOM BapuaHTe OCYIIEeCTBICHUs PHOOpETEHHAs

reMOJIMTUYCCKAasA AaHCMUS BKJIHOYACT BPOXKACHHBIC AQHCMHUU. B OMPEACIICHHBIX BapUaHTax



OCYIIECTBIIEHHs TPEACTABIEHHBIN CIIOCOO SBISETCA CIOCOOOM JIeHeHHs TanacceMud. B
OTIpeIeNIEHHBIX BAPHAHTaX OCYIIECTBIICHHSI TATACCEMUS MIPECTABIAET COO0H OeTa-TanacceMuro.

B nHacrosimeMm n300peTeHHH AOIMOJIHUTEIBHO TNPEACTABJICH Crocod jedeHus neduumra
nupysatkuHasbl (PKD) y cyObekra, mpu 3TOM Cnoco0 NpenycMaTpUBaeT BBENEHHE CYyObEeKTy
s¢¢exTuBHOro koyudectnsa (1) coemuHeHMs, PACKPBITOIO B JAHHOM AOKYMEHTE, WU €ro
(dapmaneBTHYECKH mpueMieMoi coju; (2) ¢dapMalueBTHYECKOW KOMITO3UIMH, CONepsKariei
COeIMHEeHUE, PACKPBITOE B JTAHHOM AOKYMEHTE, WM ero (papMaleBTHIeCKH IPUEMIIEMYIO COJIb U
(apMaeBTHYECKH MPUEMJIEMbIil HOCHTENb. B ompeneneHHbIX BapuaHTax ocyuiectsienus PKD
npexacrasisiet coboit nedpuut PKR. B onpenenennsix Bapuantax ocymecrsieHus aeduur PKR
aCCOLIMMPOBAaH C MyTaluel nupyBaTKUHa3bl R.

CoenuHenuss U (apMaLeBTHUECKUE KOMITO3ULMH, ONMHUCAHHBIE B JaHHOM JOKYMEHTE,
npeacTaBsIIOT coboii aktuBatopel PKR, xapakrepusyrommecs Oosiee HH3KUMHU YPOBHSIMH
AKTUBHOCTH 10 CPABHEHHIO C TAKUMHU Y TUKOTO TUIIA, IO3TOMY OHH SIBJISIFOTCS] IPUMEHUMBIMU TSI
crocoboB Mo HacrosimeMy u3odOperennto. B omnpeneneHnbix BapuaHTax ocyiiectieHuss PKR
npeacrasisier codoit PKR aukoro tuma. B ompenenenHsix BapmaHtax ocymectsieHns PKR
npeacrasisier coboit myrantHyro ¢opmy PKR. Takume myrammm B PKR Moryr BiusATh Ha
aKTUBHOCTb  (pepMeHTa (KaTamuTHUecKyl0 3(PQEeKTHBHOCTB), PETYJISATOPHBIE CBOWCTBA
(Mogynsiuro ¢ momotnreto  Ouchocdara dpykrossr (FBP)/ATP) w/munm TepMocTaOMIBHOCTD
depmenra. [Ipumepsl Takux MyTtarmii onmucanbl B Valentini et al, JBC 2002. Hekotopsle mpuMepsI
MYTaHTHBIX (POPM, KOTOPBIE AKTHBUPYIOTCS COSANHEHNUSIMH, ONMCAHHBIMU B TAHHOM JIOKYMEHTE,
BrirouaroT G332S, G364D, T384M, R479H, R479K, R486W, R532W, K410E, R510Q n R490W.
He orpannunBasce KkakoH-muO0 Teopuell, B ONpENENeHHBIX BapUaHTAaX OCYILIECTBICHUS
COEMHEHMs], ONMCAHHBIE B JAHHOM JIOKYMEHTE, BIUSIOT HA YPOBHU AKTUBHOCTH MYyTAaHTHBIX
¢opm PKR mnyrem aktuBupoBanusi mytaHTHbIXx ¢Gopm PKR, He BocmpummumBbix k FBP,
BOCCTAQHOBJICHUS] TEPMOCTAOMIBHOCTH Y MYTaHTHBIX ()OPM C MOHM)KEHHOH CTaOMIIBHOCTBIO HIIH
BOCCTAHOBJICHUSI KaTaJIUTHUECKOH H(P(HEKTUBHOCTH Yy MYTaHTHBIX (OpM € HapylmeHHOH
(dyHKUMEH. AKTHBHUPYIOLIYIO AKTHBHOCTh COCOUHEHUH 110 HACTOSLIEMY H300PETeHUIO B
otHomeHnn MyTaHTHBIX (opm PKR MoxHO uccnenoBatb B COOTBETCTBHH CO CIIOCOOOM,
onucaHHbIM B pasnene «[Ipumeps». B onpeneneHHbIX BapuaHTaxX OCYILECTBIEHUS] COEIMHEHUS,
OINMCAHHBIE B JAHHOM JJIOKYMEHTE, TaK)Ke MPENCTaBII0T coOol akTiBaropel PKR nukoro Tuma.

B onHOM BapuaHTe OCYINECTBJICHUSI B HACTOSILEM HM300PETEHHH IMPEICTABICH CIOCO0
aktuBanmu PKR B sputponmrax y HyKOArOIIErocs B 3TOM CyObBeKTa, MPeayCMaTpPUBAIOIINN
BBeieHHEe CcyOBekTy 3¢ddexTuBHOro kommuecrsa (1) coenmuHEHHs, PACKPBITOTO B JaHHOM
TIOKYMEHTE, WX ero (papManeBTHIecKu npuemiieMon cony; (2) papManeBTHIECKON KOMITO3ULHH,
colepiKallel COeNMHEHHE, PAaCKpbITOe B MAHHOM JOKYMEHTE, MM ero (apMaleBTHYECKH
NPUEMIIEMYIO COJIb U (hapMaLEBTHUECKH MPUEMIIEMBIH HOCHUTENb. B OnpeneneHHbIX BapHaHTax
ocymectenennst PKR mnpencrasnsier coboit PKR agukoro tuma. B ompeneneHHBIX BapuaHTax
ocymecteneHnst PKR mpencrasnser codoii myranTHyto ¢popmy PKR.

B onnom BapuanTe ocyiectsienus myrantHas ¢popma PKR BeiOpana u3 G332S, G364D,
T384M, K410E, R479H, R479K, R486W, R532W, R510Q u R490W. B omnpeneneHHbIX



BapuaHTax ocyuiectsiaeHus mytantHas popma PKR BeiOpana 3 A468V, A495V, 190N, T4081, u
Q421K, u R498H. B omnpeneneHHbIX BapuaHTax oOcCyllecTBieHus MytaHtHas (opma PKR
npenctasisier codoit RS32W, K410E wnu R510Q.

KPATKOE OITUCAHUE ' PA®ONYECKHUX MATEPUAJIOB

Ha ¢urype 1 npencraBneH mnepeueHb CTPYKTYpP HWUIFOCTPATUBHBIX COEAMHEHHH I10
HACTOSIILEMY U300PETEHHIO.

Ha ¢urype 2 mnokasaH CHHTE3 WUIIOCTPATUBHBIX IPOMEXKYTOUHBIX COEAMHEHMH,
HCIIONIb3yeMbIX B pumepax 1-10.

MNOAPOBHOE OIMUCAHUE HACTOSALIETI'O U30GPETEHUSA

OcoOeHHOCTH KOHCTPYKIIUH U PACTIONIOKEHUE KOMITOHEHTOB, H3JI0KEHHBIE B CIIEYIOIIEM
ONMUCAHNU WA NMPOWJUTFOCTPUPOBAHHBIC B IpadHUecKUX MaTepualiaX, He MpeIHa3HAueHbl IS
orpaHuydeHusi. BapuaHThl OCYLIECTBICHUS MOJKHO OCYIIECTBJISITh HA MPAKTUKE WM BBITOIHATh
paznmuyHbIME  criocobamu. Ppasel M TEPMHUHBI, HCIOJB3yeMble B JaHHOM JOKYMEHTE,
NpeaHa3HAYEHbI TSI OMIMCAHMS U HE JOJDKHBI PACCMATPUBATHCSA KaK OTPAHUYHBAOLIHE.

Onpenenenus

CoenuHeHus, ONMMCAHHBIE B JAHHOM JOKYMEHTE, MOTYT COIepXKaTh ONUH WM Oojee
ACHMMETPUYHBIX LEHTPOB M TakuM OOpa3oM MOTyT CYLIECTBOBAaTb B  Pa3JIUYHBIX
CTepeOn30OMepHbIX (popmax, Hampumep, B (popMax 3HAHTHOMEPOB H/WIM JHACTEPEOMEPOB.
Hanpuwmep, onncanHble B JaHHOM JOKYMEHTE COEIMHEHHsI MOTYT ObITh IIPEACTABIEeHbI B (hopme
OTAENBPHOIO HAHTHOMEpPA, AUACTEPEOMepa WM IeOMETPUYECKOro HM30Mepa WM MOTYT OBITh
NpEeACTaBIeHbl B (OPME CMECH CTEPEOHM30MEPOB, BKIIIOYAs PALEMHYECKHE CMECH U CMECH,
oOoraieHHble OJHUM WK OoJiee crepeon3oMepaMu. M3omeprsl MOXKHO BBIIENATh U3 CMecel ¢
MOMOIIBIO  CIIOCOOOB, HW3BECTHBIX CIELHAIMCTAM B JAHHOW OOJACTH TEXHUKH, BKIIOYAs
XUPAJIBHYIO JKHIKOCTHYIO Xpomarorpaduio mnpu BbicokoM pnaBieHnn (HPLC), a Ttakke
o0pa3oBaHNe U KPUCTAIM3ALUIO XUPAJIbHBIX COJIEH; WM MPENIOYTUTENbHbIE H30MEePBl MOXKHO
NOJIy4aTh C TIOMOLIBIO BApUAHTOB acCHMMeETpU4eckoro cuaresa. Cm., Hanpumep, Jacques et al.,
Enantiomers, Racemates and Resolutions (Wiley Interscience, New York, 1981); Wilen et al.,
Tetrahedron 33:2725 (1977); Eliel, E.L. Stereochemistry of Carbon Compounds (McGraw-Hill,
NY, 1962); u Wilen, S.H. Tables of Resolving Agents and Optical Resolutions p. 268 (E.L. Eliel,
Ed., Univ. of Notre Dame Press, Notre Dame, IN 1972).

OmnucaHHbIe B JAHHOM JOKYMEHTE COEAMHEHHs] TaKKe MOTYT OBbITb MPEICTaBICHBI B
HECKOJIBKUX TayTOMEPHBIX (pOpMax, B TAKHX CITy4asx MPSIMO BKJIFOUEHBI BCE TAYTOMEPHBIE POPMBI
OIHCAHHBIX B JAHHOM JOKYMEHTE COSAMHEHUH, HECMOTPS Ha TO, YTO MOXKET OBITh MPEACTABJICHA
JUIOb OfHA TayToMepHas ¢opma (Hampumep, aJKHWIMPOBAHUE KOJIBLEBOW CHCTEMBI MOXKET
NPUBECTH K AJKUIMPOBAHUIO MO HECKOJBKUM CaliTaM; BCE MPOAYKTHI TAKOW PEAKIMH IPSIMO
BKJIFOUEHBI). Bce Takue nm3oMepHbie (OpMbI TAKMX COEIMHEHHH NPsiIMO BKIItOYeHbI. Ecimu TayTomep
COEAMHEHUs SIBJIIETCSI apOMATUYECKHM, TO JAHHOE COEAMHEHHE SIBISIETCS apOMATHYECKUM.
ITonoOHbIM 00pa3oM, ecinu TayToMep 3aMECTUTENs SBJSIETCS TeTepOoapwiioM, TO IaHHBIH
3aMECTHUTENb SABJISIETCS F€TEPOAPUIIOM.

TepMuH «aNKWJI» OTHOCUTCS K pajuKaiy, MPeNCTaBJIAOLEMYy COOONW HACBHILEHHYIO



YIJIEBOAOPOAHYIO TPYIINY C MPSIMOM MJIM Pa3BETBICHHON LIETbIO, coaepskaiyto ot 1 1o 10 atomoB
yraepona («Ci-oankumy). Ilpumepsr Ci.sankmnpHbix rpynn Bkiodaror metun (Ci), stun (Ca),
nporui (Cs3) (Hanpumep, #-nponwi, uzonponui), Oyrun (Cq) (Hanpumep, #-OyTun, mpem-O0yTui,
emop-0ytuin, u3o0ytun), neHrun (Cs) (Hanpumep, H-TIEHTHI, 3-TIEHTaHWUJ, AMUJI, HEONIEHTUJI, 3-
meTui-2-Oytanui, Tpernunbiii amui) u rekcun (Ce) (Hanpumep, w-rekcuin). Ecnu He ykasaHo
MHOE, TO KaX/Ablil BapHaHT aJKWJIbHOW TIPYMNIbl SIBJSIETCS HE3aBHCUMO He3aMeLIeHHbIM
(«HE3aMEeILeHHbIN aJKWI») WU 3aMEIIEeHHbIM («3aMEINeHHbIH aNKIWI») OOHUM WU Ooee
3aMecTHTeNsiMi  (HampuMep, TrajoreHoMm, TakuMm kKak F). B ompeneneHHbIX BapHaHTax
OCYILIECTBJICHHs AJKHMJIbHAsI Tpymma mpencraBisier coboil nHezamerneHHbld —Ci.joankmin. B
ONpENEeNICHHbIX BapUAHTAX OCYIIECTBJIEHHs] AJKWJbHAS TPyNNna MpeacTaBisieT CcoOOH
3aMenieHHbIH —C1.10aJTKHJL.

TepMuH «rajoreHaJKuJI» OTHOCHTCA K 3aMELCHHON aJKWIbHOW Ipynne, rae OAUH WU
Ooyiee aTOMOB BOIOpPONA HE3aBUCHUMO 3aMEHEHBbI TaJIor€HOM, Hampumep, (Topom, Opomowm,
XJIOPOM WJIH HOZIOM, M BKJIFOYAET AJIKUIIbHBIE (PParMeHTHI, B KOTOPBIX BCE aTOMBI BOAOPOAA ObLIH
3aMEHEHBI raJIOTeHOM (HarpuMep, nepPTopajkmioM). B HEKOTOPBIX BapuaHTaX OCYLIECTBICHUS
raJIOTeHAJIKIIIbHBINA (pparMeHT copepkuT oT 1 1o 8 atomoB yriepona («C1-8ralOreHaTKUID ).

TepMHH «aJKOKCH» WIH <AJKOKCHI» OTHOcATCS K -O-aJKHJIBHOMY pajuKany.
Hanpuwmep, ¢ 1-6 aromamu yriepoza.

Tepmun «apunokcu» otHocuTcs K -O-apriibHOMY panukainy. B HEKOTOpbhIX BapHaHTax
OCYIIECTBIIEHHSI APUIIOKCHIIbHASI TPYTINA MPEACTABISIET COO0H (PeHOKCH.

TepMHH «aTKeHH» OTHOCUTCS K PaiuKally, MPEACTABISIOIIEMY COOOH yTiIeBOJOPOIHYIO
IPyIIy C OPsIMOM UJIM Pa3BETBJIECHHON LIETIBIO, COAEp:kalnyto oT 2 10 10 aToMOB yriepoaa u OHy
win OoJee yriepoa-yrieponHbIX ABOHHBIX cBs3eil (Hanmpumep, 1, 2, 3 unu 4 nBOMHBIE CBSI3N).
OnHa nnu Gonee yriepon-yriaepoaHbIX ABOHHBIX CBA3EH MOTYT ObITh BHYTPEHHUMHU (TAKUMH KaK
y 2-OyTeHuia) Uik KOHLEBBIMU (TaKMMH Kak y 1-Oytennia). [Ipumeps! —Cz.4alIKeHIIIBHBIX TPYIIIT
BkirouaroT 3TeHun (Cz), 1-nponenun (Cs), 2-nponenun (Cs), 1-Oyrernn (Cs), 2-6yrenun (Cs),
oyranuennn (Cs4), nenrerun (Cs), nenraauenun (Cs), rekcenun (Ce), renrenun (C7), OKTeHUI
(Cg), oxkrarpuenun (Cg) u T. . Eciiu He yka3aHO MHOE, TO KasKAbI BAPUAHT aAJIKEHUJIbHOU TPYIIIIbI
SIBJIIETCSI HE3aBUCHUMO HE3aMELICHHBIM («HE3aMEINEHHBIN aJIKeHI») W 3aMELICHHBIM
(«3aMeIeHHbI aKEHIT») OOHUM Wi Oojiee 3aMeCTHTENsIMH. B ompeneneHHbIX BapHaHTax
OCYIIECTBIIEHHsI AJIKCHUJIbHASI TPYIINa MpencTaBisieT codoil HezamemeHHbIH —Ca.joankeHmn. B
ONpENeNICHHbIX BapHUAaHTaX OCYINECTBJICHUS aJKEHWMJIbHAsl TpyIna MpPeAcTaBisieT coOoi
3amelneHHbI —Cz.10ankeHu. B ankeHunbHOI rpynne nsoiiHast cBsizb C=C MOXeT NpeAcTaBIsATh
coboti (E)- nnu (Z)-nBoiHYIO CBSI3b.

TepMHUH «aIKHHHIT» OTHOCUTCS K PaUKAIY, PENCTABISIOMEMY COOOH YTIIeBOJOPOIHYIO
IPyIIy ¢ OPsIMOM UJIM Pa3BETBJIECHHON LIETIBIO, COAEp:kalnyto oT 2 10 10 aToMOB yriepoaa u OHy
i Ooree yriepoa-yrilepoaHbIX TPOHHBIX CBs3el (Hampumep, 1, 2, 3 wim 4 TpOHHBIX CBsA3EH)
(«Cz-10ankuHmIY). [IpuMeEpbI aMKUHWIBHBIX Tpynn BKI0UatoT 3THHWI (C2), 1-nponunmn (Cs), 2-
nporuHui (Cs), 1-6ytunun (Cs), 2-0yrunun (Cs), nenrurun (Cs), rekcunmuin (Cs), renrununn (Cr),

oktuHui (Cg) u T. . Ecim He yka3aHo HHOE, TO KaXKIbIH BAPUAHT aJIKMHWIBHOMN IPYIIIBI SIBJIAETCS



HE3aBHUCHMO HE3aMEIICHHBIM («HEe3aMeIeHHbIH AJKWHWI») WIN 3aMeIleHHBbIM («3aMeIleHHbIN
ANKUHWT») OOHMM HMiu Oojee 3aMecTHTelsIMH. B HEKOTOpBIX BapHaHTax OCYIIECTBIICHUS
ANKUHWIbHAS TPyIIa Mpeactasisier coboii HezamemeHHb —Ca.joankuHmwI. B HEKOTOpBIX
BApPUAHTAaX OCYIIECTBIIEHHs AJKWHUJIbHAs TpyIIa NpeacTaBiseT coOoi 3amerieHHbld —Ca.
10TKUHUIL.

Tepmun «kapOOUMKIMIY WIH (KAPOOUMKJIMYECKHH» OTHOCUTCS K paauKaly,
NPEACTABISIIOMEMY COOOH HEapoMaTH4eCKYH) MOHOLMKINYECKYI0, OMLMKINYECKYIO, WIH
TPULIMKJIMYECKY O, WIH MOJULUKINYECKY IO YTIIEBOAOPOAHYIO KOJIBLIEBYIO CUCTEMY, COIEPIKAILYIO
or 3 nmo 14 aromoB yriepoma B kousble («C3.14kapOOLMKIMI») M HOJb TE€TEPOATOMOB B
HEapOMAaTHYECKOW KOJIbLEeBOH cucTeMe. KapOOUMKIMIbHBIE TPYMIbl BKIIOYAIOT TMOJHOCTHEO
HACBIIEHHBIE KOJIBLIEBbIE CHUCTEMbl (HANPUMEpP, LHKJIOAJKHUIIBbI) M YaCTUYHO HACHIIEHHBIE
KOJIbLIEBBIE CHCTEMBl. B HEKOTOpPBIX BapUAHTAX OCYINECTBJICHUS KapOOLMKIHMIBHAS TPyIa
comep:kut ot 3 1o 10 atomoB yriepona B kobile («C3.10KapOOIHKITHITY ).

Hcnonb3yemblil B JaHHOM JOKYMEHTE TEPMUH «UHKJIOAJKHJI» BKJIIOUAeT HACBILIEHHbIE
LUKJINYeCKHe, OWLMKIMYECKHe, TPULMKINYECKHe WIM TOJHLUUKINYECKHUE YIIeBOIOPOIHbBIE
rpynmel, cogepsxamue ot 3 10 14 aTomMoB yriaepoaa, Ipu 3TOM COCTOSILIUE U3 YKA3aHHOIO YHCIIA
KOJIell ¥ aToMoB yriepona (Hampumep, MoHormknmdeckuin Cs-Cig-, Ouruknudeckuii Ci-Cy-,
tputmkamdeckuii Cs-Cis- wim nomuuukindeckuii Ce-Ciamuknoankn). B HEKOTOPBIX BapraHTax
OCYIIECTBIIEHHSI KLIUKJIOAIKUID» MPEACTABISAET COOONH MOHOIMKINYECKUH HUKIIoAKII. [TprMepsl
MOHOLMKIINYECKHUX [HUKJIOAJKWIBHBIX rpynn BKIoUaroT nukiaoneHTudn (Cs), uukiaorexkcun (Cs),
rukJionporwa (Cs), muknodytmn (Cs), nuknorentin (C;7) u uukimooktun (Cg). B HexoTophIxX
BAPUAHTAX OCYIIECTBIIECHUS «LUKJIOAIKHWI) MPEACTABIsAET COOON OMLMKIMYECKHI [UKIIOATKHUIL.
[Tpumepb! OUIMKINIECKUX LIUKIOANKHUIOB BKIoUaroT Ouumkio[ 1.1.0]0yrtan (Cs), Ounmkio[ 1.1.1]

nenrat (Cs), cmpo[2.2]nenran (Cs), ourmkno[2.1.0]nenrtan (Cs), Ouukio[2.1.1]rekcan
(Cs), ourmkio[3.3.3]ynnekan (C11), nekarunponadranun (Cio), ounmkio[4.3.2]ynnexan (Ciy),
cupo[S.5]yanexkan  (Ci1) wu  Ounukno[4.3.3]nonekan  (Ci12). B HekoTOpbIX BapHaHTax
OCYIIECTBIICHHSI «IMKJIOATKUI» TPEACTABIACT COOOH TPULMKINISCKUN HUKIOANKUI. [Tprmepsl
TPULMKINYECKUX [UKJIOAJTKUIIOB BKIIIOYatoT anamManTuH (C12). Eciu He yka3aHO HHOE, TO KaXKIblii
BAPUAHT LWKJIOAJKHJIBHOW TPYIIbI SIBJISETCS HE3aBUCUMO HE3aMELICHHBIM («He3aMeIleHHbIN
LUKJIOAJIKAI») WM 3aMELICHHbIM («3aMEINEeHHBbIH LUKJIOAJKWI») OJHUM wiH Ooee
3amMecTUTeNsIMU. B KOHKpETHBIX BapuaHTax OCYIIECTBIEHHUS LUKJIOAJKWJIbHAs TIpyIma
npeacrasisier  coOoit  He3amemeHHbIH  C3.4IUKJIOANKWI. B HEKOTOpBIX  BapHaHTax
OCYIIECTBIIEHHSI LIMKJIOAJKIIIbHASI TPYIINA MPEACTaBIsIeT OO0 3amereHHbIN C3.14 IUKITOATKHIL.

TepMuUH «reTepolUKIMIY WIH (reTepoLHKJIHMYECKHI» OTHOCUTCS K paauKaly,
NpeaCTaBISIoIeMy co00 3-14-4IeHHYI0 HEapOMAaTHIECKYIO KOJIBIIEBYIO CUCTEMY, CONEPIKALIYIO
aTOMBbI yIJiepoa B KoJiblie U 1-4 rerepoaToMa B KOJblle, I'7le KaXAbli reTepoaToM HE3aBUCHMO
BbIOpaH U3 a30Ta, KUCJIOpona U cepbl («3-14-deHHBIH reTepOnUKIIY). B reTeponukiImibHbIX
IpyImnax, KOTOpblE COAEpIKAaT OOWH WM 0OJjiee aTOMOB a30Ta, TOYKA MPHCOENUHEHHS MOXKET
NPEACTaBIATH COOOI aTOM yIiIeposia UiH a30Ta, KaK MMO3BOJISIET BAJIEHTHOCTD. | eTepOLUKINIbHAS

rpyImna MOXKeT ObIThb JIMOO MOHOLMKIMYECKOH ((MOHOLMKIMYECKUH TeTePOLHKIND), JUOO



NOJIMLIMKIINYECKON (Hampumep, KOHAEHCUPOBAaHHAsl, MOCTUKOBAS WJI CIIMPOKOJIbLIEBAsI CUCTEMA,
Takas Kak OMLMKIMYecKass cuctema («OMIMKINYECKUN TeTepOLMKIIMIY) WIM TPULMKINYECKas
cucreMa ((TPULMKINYECKUN T€TEPOLUKIIMII)), a TAKKEe MOXKET OBbITh HACHILIEHHON MM MOXXET
comepkaTb OOHY WM Oojee Yriepon-yriepoAHbIX JBOMHBIX WM TPOWHBIX CBSI3EH.
I'eTepoLMKIMIIbHBIE TIONUIMKINYECKHE KOJIbLIEBbIE CUCTEMbI MOTYT BKJIFOUaTh OJUH MU Oojee
reTepoaTOMOB B OIHOM WM OOOMX KOJbIAX. TEepMHMH «TreTepOLMKIMI» TaKXKe BKIFOYAeT
KOJIBLIEBBIE CHCTEMBI, I/l€ TE€TePOLUKINUIBHOE KOJBLIO, ONPEAECNECHHOE BBIIIE, SBISAETCA
KOHJIEHCHPOBAHHBIM C ONHOW wiu Oosiee KapOOLMKJIMIBHBIMHM TPYMIAMH, TMPU 3TOM TOYKA
NPUCOCIUHEHUS] HAXOOUTCS JIMOO Ha KapOOLMKIWIBHOM, JMOO HAa TeTepOLUKIMIIBHOM KOJbLE,
WIM KOJIbLIEBbIE CHUCTEMBI, /i€ TeTEPOLUKIIIbHOE KOJbLO, ONPENEeNIEHHOE BBILIE, SBISETCS
KOHJIEHCHPOBAHHBIM C OJTHOH MJTH O0Jiee apUITbHBIMHU WU FeTePOAPUIIBHBIMU IPYTIIAMH, TIPH 3TOM
TOUYKA MPUCOEANHEHUS] HAXOAUTCS Ha FeTEPOLIMKIIMIIBHOM KOJIbLIE, U B TAKUX CIy4asX KOJIUYECTBO
YJIEHOB KOJIbLIA MPOIOJDKAET O0O3HA4YaTh KOJIMYECTBO UWIEHOB KOJbIA B TeTEPOLIMKIIFIIBHON
KOJIbIIeBON cucteme. Ecny He yka3aHO WHOE, TO KaXKAbli BapHUaHT IeTePOLUKIINIIA SBISETCS
HE3aBUCHMO  HE3aMEINeHHBIM  («HE3aMEINEHHBIH TeTepPOLHKINI») WIH  3aMELeHHBIM
(«3aMeIeHHbIH TeTePOLMKIIIIY) OOHIM WK 0oJiee 3aMeCTHTENsIMA. B KOHKPETHBIX BapHaHTax
OCYIIECTBJICHUS T€TePOLUKIIMIbHAS TPYTINa MpeIcTaBisieT coO0l He3aMelleHHbIH 3-14-4ueHHbI]
reTepoLUKIN. B KOHKpPETHbIX BapHaHTax OCYLIECTBJIEHHS TIe€TEPOLUKINIIbHAS TpyMIa
npeacTaBisieT coOOH 3ameleHHbIH 3-14-uneHHbI reTepolMKInI. B HEKOTOpBIX BapuaHTax
OCYIIECTBJICHUS] ~ TeTePOLMKIMIbHAS ~ Ipynmna  mpenacrasisier  coboit  5-10-unmeHHyrO
HEapOMaTHUYECKYI KOJIbLEBYIO CHUCTEMY, COMEPKALIyI0 aTOMbl yriepoja B Kojbue u 1-4
reTepoaToMa B KOJIbLIE, IIPU 3TOM KaXIbIi reTepoaToM HEe3aBUCHUMO BBIOpaH U3 a30Ta, KUCIOPOaa
u cepbl («5-10-uneHHBIH TeTePOLMKINWIT»). MnmocTpaTUBHBIE TI'eTEPOLUKIIMIbHBIE TPYIIIIbI
BKJIFOYAKOT ~Q3UPUAMHWI, OKCHUPAHWJ, THUUPAHWI, a3€TUAUHWI, OKCETaHWJ, THUETaHWII,
TeTparuapodypaHu, auruapodypaHm, TeTparunpoTHodeHu, AUTHAPOTHODEHI,
NUPPONUANHWI, TUTUAPONUPPONWI, NHUPPOIMI-2,5-TUOH, JAHOKCONAHWJ, OKCATHOJAHMWII,
TUTHUOJIAHUIL, TPUA3OJUHUIL, OKCaJIUa30JIMHIIL, TUANA30JINHII, NUNEPUATHIIL,
TeTPAruAPONHUPAHII, AUTHAPONUPUIUHII, THAHWI, NUNEPA3UHWI, MOP(OIMHWII, AUTHAHMIL,

AUOKCAaHUJI, TPUA3UHAHUJI, a3€IaHUuJI, OKCECIIaHWJI, TUCTIAHWUJI, a30KaHHJI, OKCCKAaHWUJI, TUOKAHWUJI,

WHAOJUHUII, W30MHIOJIUHUAIL, nuruapodenzodypanm, OUrHIPOOSH30TUEHNUI,
TeTparuApoOeH3OTUEHNI, TerparuapodbeHzodypaHm, TeTPAaruAPOUH IO,
TETPAruaApOXUHOJINHNIIL, TETPATrUAPOUIOX UHOJIMHHAII, ACKAruApOXUHOJIMHUIL,
ACKAruaApoOnu30XHOJIMHUIIL, OKTaruaApoOxXpOMECHUIJI, OKTaruApOu3OXpOMEHUII,

aeKaruApoHaQTUPUANHIWI, AeKaruapo-1,8-nadpTupuannmn, oxraruaponuppodio|3,2-blmupponn,
WHIOJMHWI, (TaTuMHIINI, HagTamumMuai, XpoManwt, xpomenwn, 1H-6en30[e][1,4]nnazenuam,
1,4,5,7-rerparunponupano| 3,4-b|mupponun,  5,6-murunpo-4H-dypo[3,2-bjmupponun,  6,7-
muruapo-SH-¢ypo[3,2-b]nupanun, S,7-gurunpo-4H-tueno|2,3-c|oupanmn, 2,3-guruapo-1H-
nupposio[2,3-b|mupununnn,  2,3-guruapodypo[2,3-blnupununnn,  4,5,6,7-rerparuapo-1H-
nupposio| 2,3-b [mupunuamn, 4,5,6,7-rerparuapodypo|3,2-c|nupuarnHi, 4,5,6,7-

terparuapoTreHo|3,2-b jmupuanann, 1,2,3,4-terparuapo-1,6-Had TUPUAUHII | T. TL.



TepmuH «apui» OTHOCUTCA K paguKaiy, MPEACTABISIOIEMY COO0H MOHOIMKINIECKYIO
WIM TOJHLUMKINYECKYI0 (Hampumep, OWIMKINYECKYI) WM TPHULMKINYECKY0) 4n+2
apOMaTHYECKYIO KOJBIEBYIO cuUcTeMy (Hampumep, comepsxkaiyro 6, 10 unu 14 m-371€KTpPOHOB,
JeJIOKAJTM30BaHHBIX B LIMKJIMYECKON CTPYKTYpE), coaepkaiyro 6-14 aToMOB yriiepoaa B KOJIbLE
U HOJIb T€TE€POaTOMOB, BKJIIOYEHHBIX B apOMATHYECKYIO0 KoublieByto cucremy («Cs.u4apuin»). B
HEKOTOPBIX BAPUAHTAX OCYIIECTBIICHUS ApUIIbHASI TPYIINA COAEPKUT 6 aTOMOB YIJIEpOAa B KOJIbLIE
(«Coapwm»;, Hampumep, (eHmn). B HEKOTOpBIX BapuaHTaX OCYINECTBJEHUS apuiIbHAs TIpymIa
comepxxut 10 atomoB yriepona B kousble («Croapuiy, Hanpumep, Had T, Tako kak 1-HadTun u
2-Ha¢Tii). B HEKOTOPBIX BapHaHTaX OCYLIECTBJEHHs apWIbHAS TPYyIMIa COAEPKUT 14 aToMOB
yraepona B kojble («Ci4apwmy; Hampumep, aHTpaumwi). TEePMUH «april» TaKKe BKIIFOYAET
KOJIbLIEBBIE CUCTEMBI, I71€ aPUJIBHOE KOJIBLIO, ONPEAENEHHOE BBILIE, SIBJISIETCS] KOHIEHCUPOBAHHBIM
C OITHOM Myt OoJee KapOOMKIMIBHBIME HITH T€TEPOLMKINIBHBIME TPYIIIAMU, TTPH STOM PaIUKaIl
WIM TOYKA MPUCOETUHEHHUS] HAaXOIATCS Ha apUJIbHOM KOJIbLIE, U B TAKUX CIydasX KOJHYECTBO
aTOMOB YTJIEpO/ia MPOAOIDKAET 0003HAYaTh KOJIMYECTBO AaTOMOB yTIIIepo/ia B ApHIIbHOM KOJIBIIEBOH
cucreme. Ecnu He yka3aHO MHOE, TO Ka/Iblil BApPUAHT apUJIbHON TPYIIIBI SBJISIETCS HE3ABUCHUMO
HE3aMeLIeHHBIM («He3aMeIIeHHbIH apyiT») WIIH 3aMEILIeHHBIM («3aMEeIIeHHbIH apyui») OTHUM WIN
Oonee 3amecTuTemsiMH. B  KOHKpPETHBIX BapHaHTaX OCYIIECTBJICHUS apHJIbHAs TIpyIma
npenctasisier coOoil HezamereHHbIH Ce-14apiil. B KOHKPETHBIX BapHaHTaX OCYIIECTBIICHUS
apuiIbHAs TPYIIA MpencTasisieT codoit 3amerneHHbli Ce.14aput.

TepmuH «reTepoapuI» OTHOCHTCS K paHKally, MPEICTABIAIOIIEMY COOOH 5-14-4neHHyo
MOHOLMKINYECKYIO WIH HOJHLUKINYECKYI0 (Harmpumep, OMLUKIMUYECKYI0, TPULMKIMIECKYIO)
4n+2 apoMaTHYECKyI0 KOJBLEBYIO CHUCTEMYy (Hampumep, coaepikamyr O T-3JE€KTPOHOB,
JeJIOKAJIN30BaHHbIX B LIMKJINYECKOH CTPYKTYpeE), COEPIKAIIYI0 aTOMBI yIiieposia B KoJblie U 1-4
reTepoaToMa B KOJIbLE, BKJIIOYEHHBIE B apOMATUYECKYIO KOJIBLIEBYK) CUCTEMY, TA€ KaXIbli
reTepoaToM He3aBUCHMO BBIOPAH U3 a30Ta, KUCJIOpona U cepsl («5-14-uneHHbli retepoapun») B
HEKOTOPBIX BapUAHTaX OCYIIECTBJICHUS TeTepOapuil MOXKET MPEACTaBIATb COOOW S5- wiu 6-
YICHHBIM MOHOLMKJIMYECKUIN rerepoapui, conaepxamuii 1-4 rerepoaroma. B HexoTOpbIX
BApMAHTAX OCYIIECTBJICHUS Te€TEPOAPHS MOXKET TMPencTaBisTh Cco0oit  8-12-ujeHHbIH
OMLIMKJIMYECKUW reTepoapuii, comepkamuii 1-0 reTepoaToMoB. «5- WM  O-4JIeHHBIH
MOHOLIMKJINYECKUNA TeTepoapui» WM «S5-UJI€HHBIH WM O-4ICHHbI MOHOLIMKJINYECKUN
reTepOoapU» OTHOCHUTCA K S5- UM O-4JIEHHOW MOHOLMKJINYECKOW U HEKOHAEHCUPOBAHHOHN 4n+2
apOMaTUYECKOU KOJBbLEBOW CUCTEME, COZIEPIKALLE aTOMbI YIiepoia B KoybLe U 1-4 rerepoaToma
B KOJblLe. MmmrocTpaTuBHBEI MOHOLMKINYECKHE 5- WIH 6-4jieHHblE N€T€pPOapUIIbHBIE TPYIIIbI
BKJIFOYAIOT MUPPOIHI, PypaHuiI, THO(EHWII, UMHIA30JINI, THPA30IINI, OKCA30JIMII, H30KCA30JIHII,
THA30JIWJI, W30THUA30JWI, TPUA30JWI, OKCAAMA3ONIWJ, TUAAWA30JIWI, TETPA3OIW, NMUPUAUHWUI,
NUPUAA3UHNJ, NUPUMMIAUHWI, MUPA3sUHWI, TpUAsUHWI U TerpasuHuiI. Kak wucnonb3yercs B
TAHHOM JIOKYMEHTE, €CJI TayTOMEp paanKalia IpeAcTaBisieT COO0H reTepoapul, JaHHbIN paguKal
npeacTasisieT coboi rerepoapuit. TePMHH «TayTOMEPbD) MITH «TayTOMEPHBII» OTHOCUTCS K ABYM
iy OoJiee B3auMOIIPEBPAIIAeMbIM COETUHEHUSM/3aMECTHTEISIM, BOSHUKAIOLIUM B PE3YyJIbTaTe I10

MeHbIIel Mepe OHOrO (POPMAaJIbHOTO NEPEMELIEHHUs aTOMa BOJOPOAA U MO MEHbLIEH Mepe OHOTO



WU3MEHEHUs] BAJIGHTHOCTH (HAampuMep, OAMHAPHOHN CBA3M HA JABOWHYIO CBsI3b, TPOMHOH CBS3M Ha
OUHAPHYIO CBsI3b WM HA000poT). TOYHOE COOTHOIIEHHE TAyTOMEPOB 3aBHCUT OT HECKOJIBKHX
(akTOpOB, BKIIOHYAIOIIUX TEMIlepaTypy, pacrBopuTenb u 3HaueHune pH. Peakiunm
TayTOMepH3aluu (T. €. peakuuio, 00eCneunBaroIyi0 00pa30BaHIe TayTOMEPHOU Mapbl) MOXKHO
KaTaJM3UPOBaTh C TIOMOLIBIO KHCJIOTBI MM OCHOBaHUs. MIUIIOCTpaTHBHBIE —pPEaKLUH
TayTOMEPU3ALMN BKJIOHAIOT PEAKLUU KETO-€HOJbHOHN, aMUA-UMUIAHOM, JIAKTaM-JIAKTUMHOM,
€HaMHMH-MMUHHOW TAyTOMEPU3ALUHU 1 PEAKIIMIO0 TAyTOMEPH3alMi €HAMHUHA B IPYTOi €HAMUH.

TepmuH «HACHIIEHHBI» OTHOCUTCS K (PparMeHTy, KOTOPBIN HE CONEPIKUT ABOWHOM WU
TPOIHO# CBsI3H, T. €. PParMeHT COAEPIKUT UCKITIOUUTEIBHO OMUHAPHBIE CBSI3H.

TepMuH «Heo0sI3aTEbHO 3aMELIEHHBIH» OTHOCHUTCS K TOMY, 4YTO MOXKET OBITh
3aMeIleHHbIM HMJTH He3aMellleHHbIM. B 0011ieM TepMIH «3aMelleHHbII» O3HA4aeT, YTO IO MEeHbIIEH
Mepe OIMH aTOM BOJAOPOZA, MPHUCYTCTBYIOLIUI B IPYIITE, 3aMEHEH JOMYCTHMbBIM 3aMECTUTENEM,
HaIpuMep 3aMEeCTUTENIEM, KOTOPBIM MpH 3aMeleHnn obecreunBaeT o0pa3oBaHue CTAOUIBHOTO
COEAMHEHUs], HAaNpHMep COCIUHEHHUS, KOTOPOE€ CaMOIPOHU3BOJILHO HE TOABEPraeTcsi TaKOMY
NpEeBpAIlEeHHI0, KaK TMeperpynmnupoBKa, 3aMblKaHUE LHKJA, 3AMMUHUPOBAHHE WM IPyroi
peakunn. Ecim He yka3aHO HHOE, «3aMELICHHAs)) IPYIINa COACPIKUT 3amecTuTeb (Hanpumep, Ci-
6AJTKWJI, TAJIOTeH, HUTPO, IHaHo, ruapokcu, Cisrajmorenankmi, CiesraigoreHankokcy, Crsamun,
Cs.stukmoankuy, Ce.10apui, MOHOLMKIMYECKHH WM  OWIMKIMYECKHH TreTepoapuin U
MOHOLMKJIMYECKUI WM OMLMKIMYECKUI TeTepOLMKIIII) NP OJHOM WM OoJiee 3aMeriaeMbIX
NOJIOXKEHUSAX TPYIMIbL, U €CNU B JIIOOOHW MPUBEACHHOHN CTPYKTYpe 3aMelieHO Ooyiee OIHOro
NOJIOKEHHS, 3aMECTUTENIM TMPH KaXIOM IOJOKEHUH SIBJISIOTCS JUOO OJMHAKOBBIMH, JIHOO
pasHbiMu.  [IpenycMarpuBaeTcs, 4YTO TEPMHUH «3aMEIIEHHBI» BKJIIOYAET 3aMELICHUEe
OpPraHUYeCKUX COCJUHEHHH BCEMU JONMYCTHMBIMH 3aMECTHTENISIMH M BKJIIOYAeT JIFOObIe
3aMECTUTENM, OIMCAHHbIE B JAHHOM JOKYMEHTE, KOTOpble OOecrnednBaroT o0Opa3oBaHUE
CTa0WJIBHOTO COeAMHEeHHs. B  HacrosiimeM M300peTeHHMH TMpeayCcMaTpuBarOTCsi Bce 0e3
UCKJTFOYEHMsI Takre KOMOWHAIIMK ¢ TeM, 4TOObI MOJy4YUTh CTa0MIbHOE coennHenue. [ nenei
HACTOSIIIEr0 M300pETEHUs] TaKHe T'eTepOATOMbI, KaK aTOMbI a30Ta, MOTYT MMETh 3aMECTHUTEIIH,
npeacTaBisifoime coboi BOAOpOA, W/wiu JEOOOH MOIXONSAIINN 3aMECTHTENb, OMHMCAHHBIA B
IaHHOM JOKYMEHTE, KOTOPbI COOTBETCTBYET BAJCHTHOCTSIM I'€TEPOATOMOB U OOECTeYHBacT
oOpa3oBanue crabwmibHOro (parmenrta. IIpenmonaraercs, YTO HACTOsIIee H300peTEHHE He
OrpaHUYHMBAETCS KAKMUM-JTHOO 00pa3oM WJUTFOCTPATUBHBIMH 3aMECTHTENSIMH, OMHCAHHBIMU B
JIaHHOM JJOKYMEHTE.

«3amemaemMblii aTOM YrJjepoAa B KOJbLE» OTHOCUTCS K aToMy yriepona B
apWIIbHOM/TeTepOoapIIbHOM/KapOOIMKITMIIBHOM/TETEPOLUKIIMIBHOM KOJIbIE, TA€ NP 3TOM B
aToMe yIJIepoia MPHUCYTCTBYET MO MEHbIIEH Mepe OAMH aTOM BOJOPOIA, KOTOPBIH 3aMEHEH
JOMYCTUMBIM 3aMECTUTEJNIEM, ONPEAETIeHHbIM BbIle. «3aMelaeMblii aATOM a30Ta B KOJbLE)
OTHOCHTCS] K aTOMY a30Ta B reTepOoapHIbHOM-TeTEPOLMKIIIIBHOM KOJIbLE, TIe IPH 3TOM B aTOMe
a30Ta MPHUCYTCTBYET MO MEHbIIE Mepe OMH aTOM BOJOPOAA, KOTOPbI 3aMEHEH JOMYCTHMbIM
3aMECTHTEIIEM.

Ecnu He YKa3aHO MHOE, «3aMCHICHHAas» IrpyIina COACPKUT 3aMECTUTEJIb IIPU OAHOM HJIN
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OoJiee 3aMeraeMbIX MOJIOKEHUSIX TPYIIIbI, U €CJIH B JTII000N MPUBEACHHON CTPYKTYpPE 3aMEIIEHO
OoJ1ee OIHOTO MOJIOKEHUS], 3AMECTHTEITH MTPH KaXKIOM MOJIOKEHUH SIBJISTFOTCS JINOO OAMHAKOBBIMUY,
anbo paznmuyHbiMU. [IpenycmarpuBaeTcsi, 4TO TEPMHH «3aMELICHHBIN» BKJIIOYAET 3aMeIleHue
OpPraHUYECKUX COENWHEHHUH BCEMH JOMYCTUMBIMHU 3aMECTHTENIIMA M BKJIFOYAaeT JIOObIe
3aMeCTHTENIH, ONHUCaHHbIE B JAaHHOM JOKYMEHTe, KOTOpble O0ecrneunBarT oOpa3oBaHHE
CTa0WJIBHOTO COeAMHEeHHs. B  HacTosiimeM M300peTeHHMH TMpeayCMaTpuBarOTCsi Bce Oe3
UCKJIFOUEHHs TaKue KOMOMHALIMK C TeM, YTOOBbI MONyunuTh cTabuiibHOe coenuHenue. [ns uenei
HACTOSIIET0 M300pEeTEeHUs] TAKHE IeTepoaToMbl, KaK aTOMbI a30Ta, MOT'YT MMETb 3aMECTHTEH,
npeacTaBisifone coboi BOAOpOA, W/wiK JEOOOH MOIXOMSAIINN 3aMECTHTENb, OMHCAHHBIN B
JAHHOM JOKYMEHTE, KOTOPBbI COOTBETCTBYET BAJIEHTHOCTSIM T€TEPOATOMOB U OOECTieuMBaeT
oOpa3oBaHue crabmibHOro (parmenrta. Ilpenmonaraercs, 4TO HACTOsIIEe H300peTEHHE He
OTPAHUYMBAETCS KAKUM-TUOO 00pa3oM WLTIOCTPATHBHBIMU 3aMECTHUTEJNISIMH, OIMUCAHHBIMU B
JAaHHOM JOKYMEHTE.

TepMuH «rajioreH» Wik «raJoreHua» OTHOCUTCS K GTopy, XJIopy, OpoMy wiu Hoxy.

TepMUH «amuJa» OTHOCUTCS K Trpynme, umeromeil obmyro ¢opmyry —C(=0)R*!,
—C(=0)OR*!,  —C(=0)-O—-C(=O)R*!, —C(=0)SR*!, —C(=O)N(R*1),, —C(=S)R*!,
—C=ESNRXY), u —C(=S)S(R*Y), —C(=NR*HRX!  —C(=NR*HORX!, —C(=NR*)SR*! nu
—C(=NR*H)N(RXY),, rme RX! mpencrasnser coGoii Bomopom, rajoreH; 3aMeIleHHbIH MU
HE3aMELIECHHbIM THUAPOKCWI, 3aMEIIECHHbI WJIH HE3aMELIEHHBbI THOJ, 3aMELIEHHbIN WU
HE3aMEILIECHHbII aMHMHO, 3aMELICHHbIH WM HE3aMEIUCHHbIA anwi, UUKJIUYECKUH WU
ALMKJIMYECKUH, 3aMELEHHbIM UM HE3aMELICHHbIN, pa3BeTBICHHBIN WK Hepa3BeTBIeHHbINH Ci-
10JIKWJT, TUKJIMYECKUN WY alUKJINYECKHUH, 3aMELIEeHHbIN WIN HE3aMEIIEeHHbIN, pa3BETBICHHbIN
WIN Hepa3BeTBJIEHHBbIH Ci.10afIKEHWI, 3aMELIeHHbIH M  He3aMelleHHbIH Ci-10aIKUHNI,
3aMeLIeHHbIH uiu HezaMmelneHHbIH Ce.12apiil, 3aMELIeHHbIN UM He3aMEIIEeHHbIH reTepoapu,
€CJIU TIO3BOJIIET BAJIEHTHOCTh. MIIIOCTpaTHBHBIE AalMIbHBIE TPYNIE BKJIIOYAIOT aJIbJETH]IbI
(—CHO), xap6onobsie kucjotel (—CO2H), K€TOHBI, alMIraOreHUIbl, CIOKHbIE 3P UPDI, aMUJIbIL,
UMHHBI, KapOOHATBI, KapOaMaTbl U MOYEBUHBI.

B KOHKpETHBIX BapuaHTaX OCYIIECTBJIIEHUs 3aMECTHTEJb, IPUCYTCTBYIOLIUN MTPU aTOME
a30Ta, aTOMe KHCJIOPOAa MM aTOMe Cepbl, MPEACTABIsieT OO0 3aIMUTHYIO TPYIIY AJIST aToMa
a30Ta, 3AIIUTHYIO TPYIIY JJii aTOMa KHUCJIOPOAA WM 3alIUTHYK TPYMINy IJisi aToMa Cepbl
COOTBETCTBEHHO. 3aIUTHBIE TPYIIIBI JIJIs1 aTOMa a30Ta, KUCIOPOJa U CEPbl XOPOIIO H3BECTHBI U3
YPOBHSI TEXHUKH U BKJIFOUYAIOT T€ U3 HHUX, KOTOPbIe MOAPOOHO OMUCaHBI B TOKyMeHTe Protecting
Groups in Organic Synthesis, T. W. Greene and P. G. M. Wuts, 3 usganue, John Wiley & Sons,
1999 r., BKIFOYEHHOM B JaHHBIN TOKYMEHT OCPEACTBOM CChUIKU. Hanpumep, 3a1uTHbIE FPYIIIbI
IUIE  aToMa a30Ta BKIIOYAIOT 0e3 orpaHudeHus (opMaMui, areTaMmul, XJIOpaleTaMu,
TpUXJiopaneTamusn, TpudTopaueTamun, (eHWwIaneTaMua, MeTwikapOamar, >TwikapOamar, 9-
bayopenunmerunkapbamar  (Fmoc), tper-Oyrunkapbamar (BOC wm  Boc), 1-
amamantuinkapbamar  (Adoc), BuHmikapbamar (Voc), ammnkapbamar  (Alloc), 2-
(Tpumermncummn)atokcu |Metinn  (SEM), n-tonyoncynbdonamun (Ts), OeHzoncynabporammn,

2,3,6-Tpumeruin-4-merokcudensoncyabponamun (Mtr), 2,4,6-rpumeTokcrOeH30JCyIb(pOoHAMUA
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(Mtb), TIPOU3BOAHOE ¢denornazuami-(10)-ampa, MIPOU3BOIHOE N’-n-
TOJyOJICYJIb(pOHMIAMHHOALMIA U T. 1O. WIOCTpaTHBHBIE 3aIMTHBIE TPYMNbI AJIST aToMa
KUCJIOPOZA BKJIIOYAIOT 0€3 OrpaHHYEeHUs] METHIL,

METOKCUMETUII (MOM), METHJITHOMETHI (MTM), TPeT-Oy THIITHOMETH,
(penmngumermncummi)  merokcumerwnt — (SMOM),  Oensunokcumerun — (BOM),  n-
METOKCHOEH3UIIOKCHMETHIT (PMBM), (4-mMeToKCH(pEHOKCH)METHIT (p-AOM),
terparunponupanmn (THP), merancynsdonart (Mesunar), Oensmncynbgponat u Tozunat (Ts).

TepmuH «yxoasimiasi rpynmay mpUBOAKUTCS B €r0 OObIYHOM 3HAYEHUH B 00JIACTU CHHTE3a
OpPraHUYEeCKUX COEAMHEHUN  OTHOCUTCS K aTOMY WJIU TPYIINeE, KOTOPbIE MOT'YT OBbITh BHITECHEHBI
Hykieoduaom. TIpumepsl MOAXOMSAIUX YXOMAIIMX IPYIIN BKIOYAOT O0€3 OrpaHUueHHs rajioreH
(rakoit xaxk F, Cl, Br wmmm 1 (iion)), ankoKCHKapOOHWJIOKCH, apUIIOKCHKAPOOHUIIOKCH,
AJNIKAHCYJb(OHUIIOKCH, apPEHCYJIb(POHWIOKCH, aJIKUIKApOOHWIOKCH (HApUMep, AameTOKCH),
CJIIOKHBIA 3(Up CyJb(pOHOBOW KHCIOTBHL, TakoW Kak Ttonyoncynbponar (tosunar, -OTs),
meTaHcynbpoHat (mesmwnat, -OMs), n-Opombensoncynbdponmiokcu (Oposmnar, -OBs), -
OS(=0)2(CF»);CF3 (nonadnar, -ONf) wiu tpudropmerancynbdonar (tpuduar, -OTE).

TepmuH «(papmaneBTHUECKH NPHEMJIEMAsi COJIbY» OTHOCHTCS K TAKHM COJISIM, KOTOpbIE
B mpenejax oObeMa METUIIMHCKOTO MHEHHMS SIBJISIFOTCS MOIXONSAIUMMH JJisi TPUMEHEHHsS B
KOHTAKTe C TKaHSMHU JIFO/IeH 1 HU3LIMX JKUBOTHBIX 0€3 Ype3MEepPHOI TOKCUYHOCTH, Pa3IpakKeHusl,
aJIEPTHYECKON PEaKL|H U T. I1., & TAK)KE SBJSIFOTCS COMOCTABUMBIMU C Pa3yMHBIM COOTHOLIEHUEM
noJb3bl/pucka. PapMaLeBTHYECKH MPUEMIIEMbIE COJHM XOPOLIO M3BECTHBI U3 YPOBHSI TEXHUKH.
Hanpuwmep, Berge et al. mogpoOHO onucanu papmManeBTHIECKH IpUeMIIEMbIE COJIU B JOKYMEHTE
J. Pharmaceutical Sciences, 1977, 66, 1-19, BKJIIOUEHHOM B JaHHBIH AOKYMEHT IOCPEICTBOM
ccbutku. PapManeBTHYECKH MpUEMIIEMbIE COJM COCJUHEHHH IO HACTOSLIEMY H300peTeHMIO
BKJIIOYAIOT COJIM, KOTOPBIE MOJYYEHBI U3 MOAXOASLINX HEOPTAaHMYECKUX U OPTaHUYECKUX KHUCIIOT
u ocHoBaHuil. [Ipumepamu ¢apMaleBTUUECKH MNPUEMIIEMbIX, HETOKCHYHBIX  COJei
NPUCOETUHEHHUS] KUCIIOTBI SIBJISTIOTCSI COJTH, 0Opa30OBaHHbIE AMHUHOTPYIINAMH M HEOPTaHUYECKUMH
KUCJIOTAMH, TaKUMH KaK XJIOPHCTOBOIOPOIHAS KHCJIOTa, OpPOMHCTOBOAOPOAHASI KHCIIOTA,
dochopHas KuCIOTa, CepHasi KUCIOTA U MEPXJIOpHAs KUCJIOTA, WM OPraHHYeCKUMH KHCJIOTaMHU,
TAaKUMH KaK YKCYCHasi KHCJIOTa, LIaBejieBasi KMCJIOTa, MaJeHHOBasl KHCJIOTA, BHHHAS KHCJIOTA,
JIMMOHHAsI KUCJIOTA, SIHTApHAsi KUCJIOTA MJIK MAJIOHOBAsi KMCJIOTA, WIJIU MOJy4YEHHbIE C TIOMOIIBIO
APYrHX CHOCOOOB, HM3BECTHBIX M3 YPOBHS TEXHHKH, TAKUX Kak HOHHbI oOmeH. [lpyrue
(papMaLieBTHYECKH MPUEMJIEMbIE COJIM BKJIIOYAIOT COJH, MNPEACTABISIIOIIUE COOOW amumar,
aNbruHAT, ackopOar, acmaprat, OeH3oscynbdoHaT, Oenszoar, Oucynbdar, Oopar, Oyrtupar,
kamdopar, kampopcynbdoHar, LUTpAT, LUKJIOTIEHTAHITPONHOHAT, JIUTJIFOKOHAT,
nonewicynbdar, sTaHcynboHaT, ¢opmuar, Qymapar, TIIOKOTENTOHAT, Tiunepodocdar,
IJIIOKOHAT, TeMUCYIb(daT, TenTtaHoaT, TeKCAHOAT, HOATHAPAT, 2-TUAPOKCH-3TAHCYJIb(OHAT,
JakTOOMOHAT, JIAKTaT, Jiaypart, JaypricyibdaT, ManaT, Majear, MaJIOHAT, METaHCYIb(OHAT, 2-
HadTanuHCyIbQOHAT, HUKOTUHAT, HUTPAT, OJ€aT, OKCajar, MajbMUTAT, MaMoaT, MEKTHHAT,
nepcynbdar, 3-penunnponuonar, gocdar, mukpar, mMuBajaT, MPOIMHUOHAT, CTeapaT, CYKILHUHAT,

cyabdar, TapTpaT, THOLHMAHAT, IN-TOJYOJCYJIb(pOHAT, yHAekaHoar, Bajepar u T. m. Couny,
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NOJIyYeHHbIE W3 MOAXOMALINX OCHOBAaHWM, BKJIOYAIOT COJHM  IIEJIOYHBIX  METAJUIOB,
IeJI0YHO3EMENbHBIX MeTauIoB, aMMOHMst U N (Cigankun)s . TUMHMYHBIE CONMM IMENOYHBIX WK
II€JIOYHO3EMENIbHBIX METAJUIOB BKJIIOYAIOT COJIM HATPUS, JINTHS, KaJUsl, KaJbLUs, MAarHUs U T. I
JlononHUTENBHBIE (PapMaLleBTUUECKH MTPUEMJIEMbIE COJIM BKJIIOYAIOT, €CIHM 3TO LeJIecoo0pasHo,
HETOKCHYHbIE KATHUOHBI aMMOHHMSI, Y€TBEPTUYHOIO AMMOHHMSI U aMUHOB, TIPH 5TOM 00pa30BaHbI C
UCIIOJIb30BAHUEM TAKHUX MPOTHBOMOHOB, KaK MOHBI TajOr€HHIa, T'MAPOKCHAA, KapOOKcwiata,
cyabdara, pocdara, HUTpaTa, HU3IIETO ATKUICYIb(POHATA U apUIICYIb(OoHATA.

TepMUHBI K KOMIIO3HLHSY U «COCTABY MPUMEHSIOT B3aUMO3aMEHSIEMO.

TepmuH «Cy0BeKT», B OTHOLIEHHH KOTOPOTO MPEIyCMOTPEHO BBEAEHUE, OTHOCHTCS K
4eNoBeKy (T. €. My)KUHMHE WIM JKEHIIWHE JI000H BO3PACTHOH TPYIIbI, HAPUMEp, CyOBEKTY
IETCKOro Bo3pacta (Hampumep, MiIafeHuy, peOeHKy WM TOIPOCTKY) HIH CyOBEKTy,
SIBJITFOLIIEMYCS B3POCIIBIM YEJIOBEKOM (HAIpUMep, MOJIOIOMY HEJIOBEKY, YEJIOBEKY CPEIHUX JIET
WJIY TIOJKUJIOMY Y€JIOBEKY )) WIIH )KUBOTHOMY, OTJIMYHOMY OT Y€JIOBEKa. B KOHKPETHBIX BapUaHTax
OCYIIECTBIIEHHs KHUBOTHOE, OTJIMYHOE OT YeJIOBeKa, MPEACTaBIsieT COOOH MIIEKONMUTAroIIee
(Harmpumep, mpuMaT (HArpUMep, SIBAHCKUI MaKakK WM MaKak-pe3yc)), KOMMEPYECKH 3HAUNMOe
MJIEKONIUTAKoLIee (HarpuMep, KPYIHBIN POTraThlii CKOT, CBHHBS, JIOIIAb, OBLA, K034, KOIIKA M
cobaka) wim nTuny (HampuMmep, KOMMEPUYECKH 3HaUYMMasi NTHULA, TaKas Kak Kypula, yTKa, I'yCh
WIN WHIAIOK). B KOHKpETHBIX BapHaHTaX OCYINECTBJIEHUS JKMBOTHOE, OTJIMYHOE OT YEJIOBEKa,
npeAcTaBisieT co0oi prI0y, PENTHIIMIO MM 3€MHOBOIHOE. JKHMBOTHOE, OTIMYHOE OT 4YeNoBeKa,
MOJKET MPEACTABJIATH COO0M 0COOb MY3KCKOTO TOJIa HITH 0COOb YKEHCKOTO IM0JIa Ha JIF000H cTaaun
pasButus. JKUBOTHOE, OTJIIMYHOE OT 4YEJIOBEKa, MOXKET IPEACTaBIATh COOOH TpaHCTEHHOE
JKUBOTHO€ WJIM TE€HETHYECKH CKOHCTPYMPOBAHHOE >KUBOTHOE. B KOHKPETHBIX BapHaHTax
OCYLIECTBJIEHHsI CYOBEKT SIBJIAETCS MALUEHTOM. TepMMH «IALeHT» OTHOCHUTCS K CyOBEKTY,
SBJISIFOLEMYCSl U€JIOBEKOM, HY KIAIOLIMMCS B JIeUeHHH 3a00seBaHus. B KOHKpPETHBIX BapHaHTaX
OCYILIECTBJIEHHs TEPMHH KITALIUEHT» OTHOCUTCS K B3POCIOMY 4€JIOBEKY B Bo3pacTe cTapiue 18 ser,
HYKJIAIOLIEMYyCsl B JIeUeHUHU 3a00JieBaHus. B KOHKPETHBIX BapHaHTaX OCYINECTBJICHUS TEPMHH
«MALMEHT» OTHOCUTCSI K YENIOBEeKY, SIBJSIIOIEMyCsi peOeHKOM B Bo3pacte He crapiue 18 e,
HY’KIAIOLIeMyCsl B JieueHHH 3a001eBaHusl. B KOHKPETHBIX BapHaHTaX OCYIIECTBJICHUS MAal[HeHTa
HE MOJIBEPraJid PEryJIPHON NMpOoLeAype NMepeInBaHus KpoBU (HanmpuMep, moaBeprain He Oonee 4
npoLeaAypaM TMepesIuBaHus KPOBH 3a 12-MecsuHbld Nepuoa). B onpeneneHHbIX BapHaHTaX
OCYIIECTBIIEHHSI MALEHTA TIOABEPTajIy PEryJIIPHON MpoLeaype NepeuBaHus KpOBHU (HApuUMep,
NOJIBEPTaJIU TI0 MEHbINEH Mepe 4 MpoLeaypaM nepenBaHus KpoBH 3a 12-mecsiuHbli nepuon). B
ONpENeNIeHHbIX ~BapHAaHTaX OCYINECTBJIICHUS CyObeKTa TMOABEpPrajd CIUICHYKTOMUH. B
OTIPENIEICHHBIX BAPUAHTAX OCYLIECTBIEHHs CYObEKTa MMOIBEPraii CIUICHIKTOMUHN U TOJBEPTralln
PEryJsIpHON TpoLeAype MepenBaHUs KPOBH. B oOmpeneneHHbIX BapHaHTaX OCYIIECTBIICHUS
CyObeKTa MOJBEPrajy CIUIEHSKTOMHH M He TMOABEPralld PeryJisipHON NpoLenype NepelrBaHus
KPOBH.

TepMuH «BBOAHTBY, «OCYHWIECTBJSTH BBEAeHHE» WM <BBEAEHHE» OTHOCHTCS K
UMIUIAHTALUY, O0OECHEeUeHHI0 BCACHIBAHUS, MPOTJIAThIBAHUIO, BIPHICKMBAHUIO, BIBIXAHUIO WU

BHCAPCHHUIO NHbIM o6pa30M COCAUHCHUS, OITMCAHHOI'O B JAHHOM JOKYMCHTEC, WJIM KOMITO3ULIMH Ha



13

€ro OCHOBE B OPraHM3M CyOBEKTa UJIH Ha €ro TEO.

TepMuHbl «ledyeHHE», <«JI€YHTb)» U «OCYLIECTBJSITH Je4YeHHe» OTHOCATCS K
YCTPaHEHUIO, OOJIErdeHU0, 3aAep:KKe BO3HUKHOBEHMS WM MOAABJIEHHIO MPOTrPECCUPOBAHMS
3a00neBaHMs, OMUCAHHOTO B JAHHOM JOKyMeHTe. B HEKOTOpBIX BapHaHTax OCYLIECTBICHHUS
JIeYeHUEe MOKET COBEPILIATHCS MOCJe Pa3BUTHS MM HAOMIOACHUs] OHOTO Win Oojiee MpU3HAKOB
WIN CHMOTOMOB 3a0oneBaHusi (T. €. TepameBTUYECKOe JiedeHue). B npyrux BapuaHTtax
OCYLIECTBJICHHS JIEYEHHE MOXKET COBEpPIIATHCS NMPU OTCYTCTBUU IMPU3HAKOB HWJIM CHUMIITOMOB
3aboneBanus. Hanpumep, jJeueHre MOKET COBEPINATHCS B OTHOLIEHHH MPEAPACTIOIOKEHHOTO K
3a00NeBaHUI0 CYOBEKTa 1O TPOSIBICHUS CHUMOTOMOB (T. €. NpO(QHIAKTUYECKOE JICYEHUE)
(HarmpuMep, C y4E€TOM aHaMHe3a CUMIITOMOB W/WJIM C YY€TOM BO3JEeHCTBUs MaToreHa). Jleuenue
MOKHO Tak»e MpPOIOJUKATh IMOCIe YCTPAaHEHHs CHMIITOMOB, HAmpuUMep, Uil 3aJEPKKH WM
NpPENOTBPALIEHHs] MOBTOPHOrO  MPOSIBIIEHHS CHMIOTOMOB. B HEKOTOpbIX  BapHaHTax
OCYIECTBIICHHsI JICUCHHE BKJIFOUAET 3aIeP’KKy BO3HUKHOBEHHS IO MEHbLIEH Mepe OIHOro
CHMITTOMA HapYLICHHsI B TEUSCHHE HEKOTOPOTO MePHOIa BPEMEHH.

Tepmunbl  «cocTosiHMe»,  «3a00JieBaHHE» W  «HAPYIIEHHE»  MPHUMEHSIOT
B3aHMO3aMEHSIEMO.

«IdpexkTHBHOE KOJIMYECTBO» COSIUHEHUS, OMHCAHHOIO B JAHHOM JOKYMEHTE,
OTHOCHUTCSI K KOJIMYECTBY, IOCTATOYHOMY MJisi oOecredeHus: HeoOXOAMMOro OHMOJIOTHYEeCKOro
orBeTa. J(P(PEeKTUBHOE KONUYECTBO COECOUHEHHUS, ONMHCAHHOTO B IAHHOM JOKYMEHTE, MOXKET
BapbHPOBATh B 3aBUCHMOCTH OT TaKUX (PaKTOPOB, Kak HeoOXxoanMasi OMOJIoruueckasi KOHeYHas
TOUKa, (PapMAKOKHHETHKA COEIMHEHHsI, COCTOsIHHE, MOJIeXkKAallee JEUSHUIO, CII0co0 BBEIEHMS, a
TAKXKe BO3PACT U 001Iee COCTOSTHUE 3A0POBbs CyObeKTa. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS
3¢ (}eKTUBHOE KOJIMYECTBO MPENCTABIsAET cOOOH TepaneBTudecku 3pPeKTUBHOE KonndecTso. B
KOHKPETHBIX BapUaHTaxX OCYINECTBICHUs 3()(EKTHBHOE KOJIUYECTBO IOJDKHO BBI3BIBATH Y
cyOpeKTa OTBET B OTHOLIGHHH TI€MOIJIOOMHA, TNPEACTABIIIOLINNA COOOH NOBBILICHUE
KOHIeHTpaud Hb OTHOCHUTENBHO HCXOOHOrO YPOBHS, cocTapjsitomee >1,5 r/mn. McxonHas
koHIeHTpanusi Hb y cyObekra mpencraBisier coOOil cpeaHee 3HAYeHHE BCEX IOCTYITHBIX
3Ha4YeHui KoHueHTpauuu Hb mepex nedeHweM ¢ MOMOLIBIO COEOUHEHHs. B KOHKPETHBIX
BapHaHTaxX OCylIecTBIIeHUs 3(PPeKkTHBHOE KONMMYECTBO MOJIPKHO BBI3BIBATH Y CYOBEKTa OTBET B
OTHOLIEHWH TeMOTJIOOMHA, TNPEACTaBIOMMUI co00ii  moBbIeHHEe KOHIEHTpauun Hb
OTHOCHUTEJIbHO HCXOIHOTO YpOBHS, cocraBisiromee >1,0 r/min. B KOHKpETHBIX BapHUaHTax
ocyuiectyieHus 3(Q(}HEeKTHBHOE KOJMYECTBO JOKHO BBI3bIBATH Y CYOBEKTa OTBET B OTHOLICHHH
reMorioOnHa, TPEACTaBIIIOIUI  coOOH moBbIIIeHHe KoHLeHTparmmu Hb  oTHocutenbHO
UCXOIHOTO YpOBHS, cocTaBisitomee >2,0 r/am. B KOHKpPETHBIX BapuaHTax OCYIIECTBIICHHUS
3¢ eKTHBHOE KOJIMIECTBO MPEACTABISIET COOON KOJIMUECTBO COEANHEHHSI, OIMCAHHOTO B JAHHOM
JIOKYMEHTe, B OIHOKPATHOH n03¢. B KOHKpPETHbIX BapHaHTaX oOcCyliecTBieHHs 3(dekTuBHOe
KOJINYECTBO TPENCTABISAET COOOH OOBENUHEHHbIE KOJMYECTBA COEJUHEHMs, ONHCAHHOTO B
IaHHOM JOKYMEHTE, B HECKOJbKMX J03aX. B onpeneneHHbIX BapuUaHTaX OCYIIECTBICHUS
3¢ eKTUBHOE KOJINYECTBO MPEACTABISAET COOO0M TepaneBTHUECKH 3 (HEKTUBHOE KOJIUIECTBO.

«TepanesTn4yecku 3¢ PeKTHBHOE KOJHYECTBO» COCIUHEHUs, ONMUCAHHOIO B JAHHOM
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IOKYMEHTE, PEACTABISIET COO0H KOINYECTBO, TOCTATOYHOE A1l 00eCTIeueH s TEPANIeBTUIECKOTO
NPENMYLIECTBA B JICIEHUN COCTOSTHUS FUTH JJIs1 3a1€P>KKU MITH CBEIEHUS] K MUHIMYMY OJTHOTO WITH
Oonee CHMNTOMOB, AaCCOLMHMPOBAHHBIX C COCTOssHMEM. TepameBTuuecku 3¢¢eKTuBHOE
KOJINYECTBO COEAMHEHHUS O3HAYaeT KOJIUYECTBO TEPAINEBTHUECKOrO CPEACTBA, OTHAENbHO WIM B
KOMOMHAIMU C JAPYrUMHM BHJAMH TEpanuy, KOTOpoe OOEeCHeYMBaeT TeparneBTUYECKOe
NPENMYILIECTBO B JICYEHUH COCTOSHUS. TepMUH «TeparneBTUuecKn 3(PQEeKTHBHOE KOIUYECTBO»
MOJKET OXBAaThIBaThb KOJMYECTBO, KOTOpOE YJydllaeT B LEJIOM TEparuio, yYMEHbIIAeT WIN
YCTpPaHAET CUMITOMBI, MPU3HAKH WJIA MPUYUHBI COCTOSIHHS W/HJTH TOBBIIIAET TEPANIEBTHYECKYIO
5 (eKTUBHOCTD  APYroro  TEpameBTUYECKOro  CpeAcTBa. B KOHKPETHBIX  BapHaHTaX
OCYIIECTBIIEHHsI TepaneBTUYeCKu 3((HEKTHBHOE KOJIMYECTBO MPEACTABIsIET OO0 KOJIUYECTBO,
JIOCTaTOYHOE ISl obecredeHus m3MmepsieMoro yposus aktuBaunu PKR nmukoro Ttuma mmm ee
MyTaHTHO# (opMbl. B onpeneneHHbIX BaprHaHTaxX OCYIIECTBICHUS TEPANEBTHYECKH H(PPEKTHBHOE
KOJINYECTBO TMPENCTABISAET COOOH KOJMYECTBO, AOCTATOYHOE JUII OOECTEYEHUs] pPeryJsiuuu
ypoBHeii 2, 3-nudocdornuuepara u/min ATP B kpoBH, B OTHOIIEHUH KOTOPOU CYILIECTBYET TaKast
HEOOXOIMMOCTb, WITH IS JiedeHus neduunra nupysatkunassl (PKD), remonurnyeckoii anemun
(HampuMep, XPOHHMYECKOW TIeMOJMTUYECKOH aHEeMWH, HACIeICTBEHHOH HechepouuTapHOi
aHEeMHH), CEpPIOBHIHOKIETOYHOM aHEeMMH, TajacceMuu (Hampumep, OeTa-TajsacceMuH),
HACJIEICTBEHHOTO C(epounTo3a, HACIEACTBEHHOIO JJUIMNTOLUTO3a, abeTaiunonpoTenHEMHUN
(wmn  cunppoma baccena-KopHiuBeiira), mnapoOKCHU3MajJbHOW HOYHOH TIe€MOTJIOOMHYPUH,
npuOOpPETEeHHONH T'eMOJIMTUYECKOH aHeMuHu (HarpuMep, BPOKACHHBIX aHEMHH (Hampumep,
SH3UMOTIIATHUH)), aHEMHUH TPU XPOHUYECKUX 3a00JEeBaHUSAX, WM JIe4eHUs 3a0o0JeBaHUN WU
COCTOSIHUH, KOTOpBIE AaCCOLMHUPOBAHBI C MOBBILIEHHBIMH YpPOBHAMHU 2,3-mudocdornuuepara
(manpumep, 3a0oneBaHuWii meueHu). B ompeneneHHbIX  BapUaHTaX — OCYLIECTBJICHHS
TepaneBTHIeCcKH 3()(HEeKTHBHOE KOIUYECTBO MPEACTABISAET COOON KOJINYECTBO, TOCTATOUHOE JIJIs
obecrnieuenns: u3mepsieMoro yposHs aktuBanmu PKR nukoro tuna wim ee MyTaHTHOH (OpMBI 1
IV peryysiuuu ypoBHel 2,3-nudocdoriuiepata B KPOBH, B OTHOLMIEHHH KOTOPOH CYILIECTBYET
Takas HeOOXOAMMOCTb, WM JJIsl JiedeHus: nedunnra nupysBatkuHassl (PKD), remonuTiueckoi
aHEMUU (Hanpumep, XPOHMYECKON  TIeéMOJIUTUYECKON aHEeMUH, HaCJIeICTBEHHOU
HecepoLUTapHON aHeMHHU), CEPIIOBUIHOKIETOYHONW aHEMUH, TajacceMuu (Hampumep, Oera-
TAJaCCeMHM),  HACIIEJCTBEHHOrO  C(eponHuTo3a,  HACIENCTBEHHOTO  JJUIMNTOLIMTO3A,
aberamunonporenHeMun (Wi cuHapoma baccena-Kophieiira), mapoKCH3MaJbHOW HOYHOH
reMOrJIOOMHYPUH, TPUOOPETEHHOH reMOJMTUYECKON aHeMUH (HarpuMep, BPOJKISHHBIX aHEMUH
(Hampumep, SH3UMOMNATHI)), aHEMHUH TMPH XPOHUYECKHX 3a00JeBaHUSX, WIA JICYSHHS
3a00N€BaHN WJIM COCTOSTHUH, KOTOpPbIE aCCOLMUPOBAHBI C TOBBIIIEHHBIMH YPOBHAMHU 2,3-
nudochormuuepara (Hanpumep, 3adojeBaHuil TedeHu). B ONHOM acrekTe TepaneBTUYECKU
3¢ (}eKTHBHOE KOJMUYECTBO MPEACTABISET COOOH KONMNYEeCTBO, Tpedyromeecs s 00ecneueHust y
cyObekTa OTBeTa B OTHOLIEHWH TIe€MOrJOOMHA, NPEACTABISIIOIIEro Cco0Oi  yBeNWYeHue
kKoHIeHTpauun Hb oTHOCHTENbHO MCXOAHOTO YPOBHS, cocTamisitouiee >1,0 r/nm (B yacTHOCTH,
>1,5 v/pn wm >2,0 r/mn). UcxonHoe 3HaueHue koHoeHtpauuu Hb y cyOwekta mpencrasisier

co0oii cpenHee Mo BCeM AOCTYIHBIM 3HaUeHUsIM KoHIleHTpauuu Hb B mpenenax rno MeHbinei Mepe
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IBYX Hezenb (Hampumep, 3 Henelnb, 4 Hexelnb, S Hefeab Wik 6 Hellellb) 10 NPOBENSHHS JICUSHUS C
MOMOIIBIO COEMHEHUs, OINHCAHHOTO B JAaHHOM JOKyMeHTe. B ompeneneHHBIX acnekrax
TepaneBTHYeCKH 3P (HEKTUBHOE KOJHMUECTBO MPEACTAaBIAET COOOM KONNYECTBO, Tpedyemoe A
YMEHBLIEHHsI OOLIEro KOJUYECTBA MEPEeNUBAHUIl KPOBH, KOTOpble HEOOXOAMMBI MalUeHTy. B
OITHOM acriekTe TepamneBTH4ecku 3¢ (eKTUBHOE KOJU4ecTBO Haxonutcss B auamasone 0,01-100
MI/KI' BecCa TeJa/AeHb INPEICTABICHHOIO COeAMHEeHus, Kak, Hanpumep, 0,1-100 mr/kr Beca
Tena/neHb. B ompeneneHHBIX BapuaHTaxX OCYILIECTBIEHHMs TepamneBTHYecku 3(pdexkTuBHOe
KOJINYECTBO JIOJKHO YMEHBLIATh O0IIee KOJINYECTBO MEePETUBAHII KPOBH, KOTOPbIe HEOOXOUMBbI
MaLUEeHTy.

Kak 3T0 ucmnonb3yercs B JAaHHOM IOKYMEHTE, YMEHbIICHHE OOIIero HeoOXOAUMOTO
KOJINUECTBA NepeMBaHUil KPOBU O3HAYaeT YMEHblIeHUe N0 MeHbluell Mepe Ha 20% konu4yecTBa
enuaul RBC, nepenuBaHue KOTOPBIX OCYIIECTBISIOT B Ipenesiax Mo MeHblleld Mepe 5 Helenlb
JeyeHns. B ompeneneHHbIX BapHaHTaX OCYIIECTBJIEHHUs YMEHbIIEHHe Oo0Iero HeoOXOauMOoro
KOJIMYECTBA TEPEIMBAHUN KPOBH MpPENCTAaBIsieT COOOH yMmeHbinmeHue Ha >33% komuyecTBa
enuHull RBC, nepenuBaHue KOTOPBIX OCYIIECTBISIOT B Ipenesiax Mo MeHbllel Mepe 5 Helenlb
JeyeHns. B onpeneneHHbIX BapHaHTaxX OCYIIECTBJIEHHUs YMEHbIIEHHe Oo0Iero HeoOXOIuMOro
KOJINYECTBA MEPEMBAHUN KPOBU HAOOJAIOT Yepe3 1o MeHbluel Mmepe 10 Henenb (Hanpumep, 1o
MeHblIe Mepe 20 Henenb WK 10 MEeHbLIeH Mepe 24 Henenn) JeUeHMUs.

Hcnone3yemble B JaHHOM JOKyMEHTe ceprnoBuaHOKiIeTouHass aHemust (SCD),
3a0oneBaHne, OOyCIOBIEHHOE TE€HOTUNOM SS reMornoOuHa, W JAPENaHOLUTO3 MNPUMEHSIOT
B3aUMO3aMeHsieMO. TepMHH «ceproBUAHOKIeTouHass aHemus» (SCD) onmcbBaer rpymnmy
HACJIEZICTBEHHBIX HAPYLIEHWH CO CTOPOHBI JSPUTPOLMTOB. B omnpeneneHHbIX BapuaHTax
ocyuectBieHnss y cyObektoB ¢ SCD B »puTpoLMTax HMMEETCS aHOMAJIbHBIH TeMOIJIOOMH,
Ha3bIBAEMbIi TIeMOrIOOMHOM S WIM TeMOIrJIOOMHOM  CEpIOBUAHBIX OSPHUTPOLMTOB. B
OTIpe/ieNIEHHBbIX BapHaHTax ocyluecTsieHus y monell ¢ SCD uMeercss mo MeHblIeH Mepe OIuH
AHOMAJIbHBIA T'eH, OOYCIaBIUBAIOIIUN NPOAYLHPOBaHUE reMoriodnHa S B opraHusme. B
OTpeNeNIeHHBIX BapHaHTax ocyuiecTsieHus y moneii ¢ SCD umeercs nBa reHa remorjioduHa S,
reHorun SS remoryiioOuHa.

Tanaccemus npencrasisieT co00i HACIEACTBEHHOE HAPYLIEHUE CO CTOPOHBI KPOBH, TPU
KOTOPOM B OpraHu3Me MpPOAYLHPYETCS aHOMaibHas ¢opMa remorjioonHa. B ompeneneHHbIX
BApUAHTAaX OCYILIECTBICHHUS aHOMasibHasi (opma remMoriioOMHa TPHBOAMT B pe3yJbTaTe K
neduury b0 anbda-, mdo Oera-rnobuna. B ompeneneHHbIX BapHaHTAX OCYIIECTBIICHUS
HApYLICHHE NMPHUBOAUT B PE3yJIbTaTe K PA3PYLICHHUIO OONBIINX KOJIHYECTB 3PUTPOLIUTOB, UYTO
BbI3bIBAET aHEMMIO. B omnpeneneHHBIX BapuaHTax OCYLIECTBJIEHUs TaJlacCeMHs MPEACTaBIseT
coboii anbda-TamacceMuro. B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHS TaJIACCEMUS
npeacTaBisieT coOol OeTa-TanacceMHuro.

Kaxk 310 ncnonb3yercs B JaHHOM JOKYMEHTE, TEPMUH «AKTHBATOP» O3HA4YaeT CPEACTBO,
KOTOpoe olecrieunBaeT (Ha U3MEPSIEMOM YPOBHE) YBEJIWYEHHE aKTHBHOCTU MUPYBaTKMHa3bl R
muxoro tuna (wt PKR) nnu BbI3bIBaeT yBenuueHne akTUBHOCTH MUPYBaTKKMHa3bl R aukoro Tuma

(wt PKR) no ypoBHs, KOTOpBIH NpeBBIIa€T MUCXOAHbIE ypoBHM akTuBHOCTH wt PKR, mmm
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CPeACTBO, KOTOpoe odecrieunBaeT (Ha H3MEPsIEMOM YPOBHE) YBEIIMUEHHE AKTUBHOCTH MyTaHTHON
¢dopmbl mupyBarkuHassel R (MPKR) mnn BbI3bIBaeT yBENMUEHNE aKTUBHOCTH MYyTaHTHON (pOpMBI
nupysatknHasbl R (mPKR) 1o ypoBHs, KOTOpBIN NHpeBBIIaeT UCXOAHBIE YPOBHH AKTHBHOCTHU
myTaHTHOH popmel PKR, Hanpumep, 1o ypoBHs, KoTopblil cocTtaBnser 20%, 40%, 50%, 60%,
70%, 80%, 90% unu 100% ot aktuBHOCTH PKR Aukoro tumna.

Kaxk 3T0 ucnonb3yercss B JAaHHOM AOKYMEHTE, TEPMUH QPUTPOLHTAPHAS MAaCCa» WIH
PRBC otHOCUTCS K 3pUTPOLUTAM, IOJYYEHHbIM M3 €IUHMLBI LEJbHOH KpOBU IyTeM
LHeHTPU(PYrUpOBaHUS U yAAJIEeHHsI OOJbIIEH YacTH Mia3Mbl KPOBU. B omnpeneneHHbIX BapHaHTax
ocymectsieHus enunnna PRBC xapakrepusyercs reMaTOKPUTHBIM YHUCJIOM, COCTABIISIOLIUM 10
MeHbLIeH Mepe mpudau3uTenpbHo 95%. B onpeneneHHbIX BapHaHTaX OCYIIECTBJICHUS €IMHULA
PRBC xapakrepusyercss TeMaTOKPUTHBIM UHCJIOM, COCTABJSIFOIIMM [0 MeEHbIIeH Mepe
npubmsuTebHO 90%, 80%, 70%, 60%, 50%, 40%, 30%, 20% wiu 10%.

Kak 3To ucnonb3yercst B JaHHOM JIOKYMEHTE, TEPMUH «eX Vivo» B OTHOLIEHUU CIIOCO0a
O3HAa4YaeT, 4YTO CHOCO0 OCYIIECTBISIIOT BHE opraHu3ma. Hampumep, kieTrky (Hampumep,
SPUTPOLUTHI), TKAHb WJIA KPOBb (COIEp’KAIlHMe MO MEHBbIIEH Mepe SPHUTPOLUTHI, IUIa3My H
reMOrJIOONH) MOYKHO BBIICNHTH U3 OPTaHU3Ma sl IPUBEIAEHHS B KOHTAKT C OAHUM WK Oonee
COEAMHEHUSIMH, TPEICTABJIEHHBIMH B JAaHHOM JIOKYMEHTe, W UX (apMaLeBTHUECKU
NPUEMIIEMON COJIBIO HIIH (hapMaLleBTHUECKOW KOMITO3MLIMEH Ha WX OCHOBE HEOOS3aTENbHO B
UCKYCCTBEHHO KOHTPOJIHMPYEMBIX YCIOBUAX (HAPUMED, TEMIIEPATYPE).

Kak 310 ucnone3yercs B JaHHOM JOKYMEHTE, TEPMUH iR Vifro» B OTHOLIEHHH CIIOCO0a
O3HAa4YaeT, 4YTO Crnocod OCYIIECTBISIIOT BHE OpPraHM3Ma M OH H30JUPOBaH B IIpenesax
UCKYCCTBEHHOH cpenbl. Hampumep, knetky (Hampumep, SpUTPOLMTHI) TKaHb WM KpPOBb
(conmepskamue mo MeHbIIEH Mepe SPUTPOLUTHI, IUIA3My U I'eéMOTJIOOMH) MOXKHO BBIIENUTDH U3
OpraHM3Ma JUJIsi IPUBEIEHHsI B KOHTAKT C OTHUM Win OoJiee COeANHEHNSIMY, TIPE/ICTABICHHBIMU B
OaHHOM JIOKYMEHTe, W HX (apMaleBTUUECKH MPUEMJIEMOI CONbI0 WM (hapMaLeBTHIECKOM
KOMITIO3UIIMEH Ha UX OCHOBE B M30JHUPOBAHHOW HUCKYCCTBEHHOM cpene (Hampumep, CUCTEME ISl
KYJIbTHUBHPOBAHUS), B YaCTHOCTH, B MPOOHpPKE, B KyJbType, B KOJOE, B MUKPOTUTPALIOHHOM
rUiaHieTe, Ha yamkax [lerpu u T. m.

Coenunenus

B nanHOM HOKYMEHTE ONMCaHbl COSAUHEHNs U KOMITO3ULIMK, KOTOpble akTUBUPYIOT PKR
OUKOro THra u/winu MmytantHbele popmbel PKR, B 4acTHOCTH Takue, KOTOpPbIE ONMHCAHBI B TAHHOM
nokyMeHTe. B onmHOM BapuaHTe OCymecTBiIeHUs npenycMoTrpeno coenunenue Gopmyn (I) - (V)
WY ero (papMaLieBTHYECKHU PUEMIIEMast COJIb MITH (papMarieBTUIeCKast KOMITO3HULIHSL, COMeprKaIas
coequnenue Gopmy (I) - (V) wim ero ¢papmaneBTHUECKH PUEMIIEMYIO COJIb.

B mepBoM BapuaHTEe OCYINECTBIEHHS HACTOALIETO H300PETEHUs NPEACTaBJICHO

coenuHeHue, npeacrasieHHoe popmyoit (I):
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WU ero (apMaLeBTHUECKU IPUeMIIeMast COJib, TIe:

R! npencrasnsier coboii BOTOpos, HEOOA3aTENBHO 3aMEIeHHBIH aNKII, HeOOsI3aTeNbHO
3aMEINEHHbI  TaJIOTeHAJKWI, HeoOs3aTeqbHO 3aMEIIEeHHbIH  alKeHHJI, HeoOs3aTesbHO
3aMeIeHHbINH aTKUHIJI, HeOOs3aTeIbHO 3aMEIEHHbIN LIUKJIOAIKUI, HE00sI3aTeIbHO 3aMELIeHH I
reTepoLMKIIIL, HeoOA3aTeNbHO 3aMerneHHbli apun, -OR®!, -C(=0)R®! unu 3amutHyro rpynmy s
aToma a3oTa; rae:

R°! mpencrasnsier coboii BOmOpPOJ, HEOOA3AaTENbHO 3aMEIIEHHBIH aNKUI WU 3alUTHYIO
IPYIIY Ui aTOMa KUCJIOPOAa,;

R°! npencraBnsieT coboil HeOOA3aTENbHO 3aMelleHHbIH ankua umn -N(RY),, rae kaskiblii
BapraHT R He3aBucumo npencrasisier codbolt Bomopon, —Ci6aJIKIIT WK 3aMIUTHYIO TPy IS
aToma a3oTa;

kaxbii 13 R? 1 Q He3aBHCHMO NpeacTaBsieT coboii HeoOA3aTeNbHO 3aMeIeHHbIH 5- Uiu
6-4JIEHHBI MOHOLIMKJIMYECKUN FE€TEPOAPUIL,

kaxbiii 3 R? u R® HesaBucumo npencTasisieT coboii Bogopox, rajnoren, -CN, —NO3, —Nj,
HeoOa3aTeNnbHO 3aMernenHeli ankun, -OR%, -N(R™M),, -C(=0)N(R™), umu -C(=0)R

kauecTe anbTepHaTuBbl R® u RP B3aThle BMecTe ¢ aTOMOM yriepona, K KOTOPOMY OHH

, WINA B
NPUCOEIUHEHBbI, MOTYT 00pa3oBbIBaTh HEOOS3aTENbHO 3aMEIIEHHBbIM LUKJIOAJKII — WIN
HeoOsI3aTeNIbHO 3aMEIEHHBIN MeTePOLIUKIIIIT, TAe

kaxabi BapuanT R HesaBucumo npexcTaBiser coboif BOAOPOA, HEOOS3aTENBHO
3amerneHHbIN —C1-CsalIKUiT WM 3aLUTHYIO TPYIITY JJIsI aTOMa a30Ta;

R% mnpencrasnser coboii Bomopon, HeoOs3aTenbHO 3amemeHHbIH —Ci1-CoalKua uau
3aLIUTHYIO TPYIIIY AJISt aTOMa KUCJIOPOAa; U

R®? npencraBnser coboii Heoba3aTenpHo 3amenteHHbIH —C1-Coallku, U

kaxeii 13 R u RF HesaBucumo npencrasnser coboii Bonopox, ranores, —CN, -ORY, -
N(R™),

-NR™)C(=0) R%, -C(=0)N(R™),, -C(=0)R* -C(=0)OR?", -SR¥, -S(=0),R’*,

-S(=0)R’® unu HeoOs3aTebHO 3aMemenHbIi —C1-CoallKIIT, UM B KAYEeCTBE aJIbTePHATHBBI
R' u RK B3saTele BMecTe ¢ aTOMOM yriepoja, K KOTODOMY OHM HPUCOEAHHEHbI, MOTYT
obpaszoeeiBaTh C=0, Heobs3aTenbHO 3amemeHHoe MoOHouukiIndeckoe Ci1-CslMKIOaTKUITBHOE
KOJIbLIO MJIM HeOOs3aTeIbHO 3aMelieHHOe MOHOUMKIHUecKoe C3-CereTepOonuKInIbHOE KOJIbIIO,
rae

Kaxaplii BapuanT R™ He3aBMCHMO TpeACTaBisieT coOOil BOAOPOA, HEOOSI3aTeNbHO
samemenHbiii —C1-Ceankun, —OR®® umu samuTHylo rpynmy aas aToma asora, rae R

npeacTaBisier coOoit Bomopoxd, HeoOs3aTenbHO 3amelneHHbIH —Ci1-CealKiil WM 3aIUTHYIO
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Ipyniy Ajisi aToMa KUCJIOPOJa,

ka7l BapuanT R° He3aBUCMMO NpejacTaBiseT coboii BOAOPOA, HEOOA3aTeNbHO
3amernieHHbIN —C1-CealIKiiT WK 3aLIUTHYIO TPYIITY JJIsl aTOMa KUCJIOPO/a;

Kablli BapuaHT R® He3aBUCHMO TIpencTaBiseT coboil HeoOA3aTeNbHO 3aMEIIEHHBbIH
—C1-Ceankum;, u

KasK7Iblil BapuaHT R'S He3aBuCcHMO TIpescTaBseT coboil HeobA3aTeNbHO 3aMereH bl —C -
Ceankun, HeoOs13aTebHO 3aMeleHHbIH Ce.12apHl, HEOOSI3aTENbHO 3aMELIEHHBIH reTepOoaprl WK
3aIUTHYIO TPYIINY Ul aTOMAa CEpPhL.

Bo BTOpOM BapuaHTe OCYLIECTBISHHMS HACTOSIIEr0 W300PETeHUs MPEACTaBJICHO
coenuHeHue, npeacrapieHHoe Gopmyoii (I), mnu ero papmManeBTHYECKH TpUeMJIeMasi COJb, TIe
5- uau 6-ujeHHBbIH MOHOLMKIMYECKUI TreTepoapun, MNpejcTapleHHbli R% Heobs3aTesnbHO
3aMeLIeH MPH KaKIOM 3aMeINaeMOM aTOMe YIJIepoaa B KOJIbIle ¢ moMoInbio RP u HeoOs3aTenbHO
3aMelleH MpH KaKIO0M 3aMelllaeMOM aToMe a30Ta B KoJblle ¢ HoMolbio R™; mpu 3Tom

Kakapii  BapuaHT RP  HesaBucMMO mipencramisier  coOOMl  BOAOPOI, TaJiOTeH,
—CN,—NO2,—N3, HeoOs3aTENIbHO 3aMEIIEHHBINA aJIKUJI, HEOOS3aTENbHO 3aMEIIEHHBIN aJKEHI,
HeOoOsI3aTeNbHO ~ 3aMEIEHHBbIH  aJKUHWI, HEeOoOsA3aTeNbHO  3aMELIeHHBIH  LIUKJIOAJKUII,
HeoOs13aTeNTbHO 3aMELEHHBIN apuJl, HeOOsI3aTeIbHO 3aMELIIEHHBIH T'€TEePOLMKIIII, HEOOsI3aTeIbHO
3amernenHblil rerepoapui, -OR%, -SR%, -N(R™),, -C(=O)N(R™),, -N(R™)C(=0)R**, -C(=O)R*,
-C(=0)OR%, -OC(=0)R**, -S(=0)R*?, -S(=0);R%, -S(=0)OR®, -OS(=0)R**, -S(=0),0R*®, -
OS(=0):R**-S(=O)NR™);,  -S(=0):NR™);, -NR™)S(=0)R¥, -NR™)S(=0)2R%,
NR®)C(=0)OR®, -OC(=O)N(R™),;, -NR™)C(=O)NR™),;, -NR™)S(=0)NR™),,
NR™)S(=0):NR™),, -NR™)S(=0)OR%®, -N(R™)S(=0)0R®, -OS(=O)N(R™), wumm -

OS(=0)2N(R™),; uu B KauecTBe aNbT€PHATUBLI NBa BapuanTa RP, MpuCcOeMHEHHbBIE K OMHOMY U

TOMY K€ WJIM CMEXKHBIM aTOMaM YIJjepoja, B3sTble BMeCTe ¢ aTOMOM (aTromamu) yriepoja, K
KOTOPOMY (KOTOpPBIM) OHHM NPHCOEAMHEHBI, MOTYT 0Opa30BBIBATh HEOOS3aTEIbHO 3aMEIEeHHbIH
LUKJIOAJIKUAJT MJTH TeTE€POLIKIIOANKII; Te

Kaxabli Bapuant R™ HesaBucumo npescTaBiseT coboif BOAOPOMA, HEOOA3aTENBbHO
3amernieHHbIHN -C1-CealIKiT UK 3aIUTHYO TPYIIY JJIs aTOMa a30Ta,

Kaxabli BapuanT R HesaBucHMO mpescTaBiseT coboif BOAOPOMA, HEOOS3aTeNbHO
3amernieHHbIN -C1-CealIKiT UK 3aIUTHYO TPYIIY JJIsl aTOMa KUCIIOpoAa; 1

KaxbIi BapuanT R npencrasnser coboii Heobs3aTenbHO 3aMereHHbli -C1-Coankul;

KabIi BapuaHT R HezaBHCHMO NpejicTaBseT coboii HeoOs3aTebHO 3aMelleH bl -C -
CoanKui UM 3aLUTHYIO TPYIIY JJIsl aTOMA CEePhL; U

R™ mpencrasnsier coboii Bopmopon, Heobs3aTenbHo 3amerneHHbl -Ci-CealKua umm
3aIUTHYIO TPYIIY ISl aTOMa a30Ta;

IPY 3TOM OCTaJIbHbIE IIEPEMEHHbBIE ONPEENICHbI B IIEPBOM BapUAHTE OCYIIECTBIICHUS.

B Tperpem BapmaHTE OCYIIECTBICHUS HACTOSIIET0 M300PETEHHs TMPEACTaBICHO
coefnHeHue, npencrasieHHoe Gopmynoii (I), nnm ero dpapMareBTHIECKH IpUeMIIEMast COJb, TIe
5- WIn 6-4NeHHBbI MOHOLMKIMYECKUI reTepoapuJl, peacTaBieH bl R%, BbIOpaH U3 OMHOTO M3

CJIEAYIOILETO:






rie

KaXxbiii BapuanT R™ u R™ HesaBucuMo npeacTaBisieT coboif BOXOPOJ, HEOOA3aTENbHO
3amernieHHbIN —C1-CealIKiiT WK 3aLIUTHYIO TPYIITY JJIs aTOMa a30Ta;

p paBusiercs O, 1, 2, 3 unu 4, kak MO3BOJISIET BAJIEGHTHOCTD,

IPU 3TOM OCTaJbHblE MEPEMEHHbIE OINpeEJeNeHbl B INEPBOM WM BTOPOM BapUaHTax
OCYILECTBIICHHUSI.

B derBeproM BapuaHTe OCYIIECTBJIEHHsS HACTOSINETO M300PETEHUs TNPEACTaBJICHO
coenuHeHne, npeacrasieHHoe Gopmynoii (I), mmm ero gapmareBTUHeCKH IpreMiIeMasi COJb, TIe
5- WIn 6-4NeHHBbIN MOHOLMKIIMYECKHUIT TeTepoapul, IPpencTaBeH bl R%, BbIOpaH U3 OMHOTO M3

CIIEYIOILErO:

Ry (R%), R%, (Wb (RP), w% (”% (W» (R),

[EaRtR SR ek R RS R )

I(nc

(R?) R, (R m» (Rh (R)p m)(Rb m,
VI A

N N

LU L «Z”

(RO (RO), R

NP 3TOM OCTajJbHbIE TEPEMEHHBbIE ONpEENeHbl B TEPBOM, BTOPOM WM TPETHEM
BApPUAHTAX OCYILECTBJICHHUS.

B nmATOM BapuaHTe OCYINECTBJICHUS HACTOALIET0 H300pETeHUs MPEACTaBIECHO
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coenuHeHue, npeacrasieHHoe Gopmyoii (1), mmm ero gapmaneBTHHIECKH TpreMIIeMasi COJb, TIe
5- WM 6-4NEeHHbI MOHOLMKIMYECKUIi reTepoapuJl, IpencTaBieH bl R%, BbIOpaH U3 OMHOTO M3
CJIENYIOLIErO:
RP R
(RP) (RP) (RP), R), (RO R (RP)P (R
y I~ N NN 3—: 3-:
R SRR
dnc Hne

d": %"«k A SYA

IPU 3TOM OCTaJbHbIE TEPEMEHHbIE ONpEeIeNeHbl B MEPBOM, BTOPOM, TPETHEM WU
YEeTBEPTOM BapHaHTaX OCYIIECTBJICHUS.
B mecrom BapmaHTe OCYIIECTBJIEHHUsS IO HACTOAIIEMY H300pPETEHHIO NPENCTABIEHO

coenuHeHue, npencrasieHHoe opmydoii (11):

R S =
N \ /7 \ N Qb
nd ; pw
RP)q 1

(D),

WM ero (papmManeBTHYeCKH IpuemiieMast cojlb, rae q pasusiercs 0, 1, 2 wiu 3; npu 5ToM
OCTAJIbHBIE IEPEMEHHBIE OIPEAENICHbl B IMEPBOM, BTOPOM, TPETbEM, YETBEPTOM WIH IISITOM
BapUaHTax OCYINECTBJICHUs. B ONpeaeneHHbIX BapHaHTaX OCYLIECTBIEHUS IPEICTABICHO

COEIMHEHHeE, MPECTABICHHOE OTHON 13 CleAyOmUX Gpopmyr:

R! RX (RP), ‘ R S =N
N \S \N}l Q q \ / \ \N Qb
RN [ ) \be W | N 3
N a
RP)q |, | &1
R (II-a), R (II-b);

ero apMalneBTHYECKH MTpUeMIeMasi COJb.
B cenpMoM BapmaHTe OCYINECTBIICHHS IO HACTOSAIIEMY H300PETEHHIO NPENCTAaBIEHO

COeIUHEHHE, HpeI[CTaBJIeHHoe bopmysoii (IIT):

%ﬁﬁﬂ%

(1),

win ero (papMaleBTHYECKH TpuemMiieMasi colib, rae q pasHsiercs 0, 1, 2 wiu 3; npu 3ToM
OCTaJIbHbIE TEPEMEHHBbIE ONpPENEIEHbl B MEPBOM, BTOPOM, TPEThEM, YETBEPTOM, IISITOM HIIU
LI€CTOM BapHUAHTaX OCYLLECTBJICHUS.

B BOCPMOM BapuaHTe OCYLIECTBIEHMs IO HACTOSLIEMY H300PETEHHIO NPEACTaBIECHO
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coenuHeHue, npeacrasieHHoe ¢popmynoit (IV):

av),

win ero (papMaleBTHYECKH TpUuemMiieMasi colib, rae q pasusiercs 0, 1, 2 wiu 3; npu 3ToM
OCTaJIbHbIE TIEPEMEHHbBIEC OIMpPEAEIIEHbI B IEPBOM, BTOPOM, TPETHEM, YETBEPTOM, ISAITOM, LIECTOM
WJIM CEIbMOM BapUaHTax OCYILECTBJICHUS.

B neBsitoM BapuwaHTe OCYLIECTBJICHHsI MO HACTOSALIEMY H300PETEHUIO MpPENCTaBJICHO

CoeuHeHHe, npeacTasieHHoe popmyoit (V):

Ri. R*
(RP)q S = Q
/ \ / \ k\%Rb
— ' 1 2
R V),

win ero (hapMaleBTHYECKH TpUuemiieMasi colib, rae q pasusiercs 0, 1, 2 wiu 3; npu 3TOM
OCTaJibHble IEPEMEHHBIE ONPEENEHbI B [IEPBOM, BTOPOM, TPETHEM, YETBEPTOM, IISITOM, LIECTOM,
CeIbMOM WJIM BOCbMOM BAapHAHTAX OCYILECTBICHUS.

B necsatoMm BapmaHTe OCYINECTBJIEHHS IO HACTOSINEMY M300PETEHHMIO NPEACTABIECHO
coenuHenue, npexacrasienHoe Gopmynoit (1), (III), (IV) nmm (V), unu ero ¢papmaneBTHUECKH
npuemeMast coib, rie R™ npencrapnser coboii Bogopon unu —Ci1-4alKul, IPU 3TOM OCTabHbIE
NIEPEMEHHBIE ONPENIEIeHbl BO BTOPOM, TPEThEM, YETBEPTOM, IATOM, IIECTOM, CEABMOM, BOCBMOM
WIN AE€BATOM BapUaHTaxX OCYLIECTBIICHHUS.

B oprHHAAIIATOM BapuaHTEe OCYINECTBIICHUS MO HACTOSIIEMY H300PETEHHIO PEACTaBICHO
coenuHenue, npexacrasienHoe Gopmynoit (II), (III), (IV) nmm (V), wiu ero ¢papmManeBTHUECKU
npuemIieMasi CoJib, rie Kaxxapiii BapuaHT RP HezaBrcumo npeacrasisier cOO0H BOAOPOJ, TaJIOTeH,
HeoOa3aTensHo 3amemenHbli Cruamkun, —CN,—NO2,—N3, -OR*, -N(R™),, -C(=0)N(R™),, -
C(=0)R®, umu -C(=O)OR®; mpu >ToM ocCTanbHble MEpEMEHHbIE ONpeNeNeHbl BO BTOPOM,
TPETbEM, YETBEPTOM, MATOM, LIECTOM, CEIbMOM, BOCBMOM, AEBSITOM HWJIM JECATOM BapHaHTax
OCYILIECTBIICHHUSI.

B nBenaamatoM BapuaHTE OCYINECTBJIEHHS] HACTOSIIErO HM300pPETEHHs MPEICTaBIICHO
coenuHenue, npeacrasiennoe popmydoi (1), (1), (II1), (IV) umu (V), wim ero ¢papManeBTHUECKH
npuemMJieMasi Colib, Iie 5S- UK 6-uJeHHbI MOHOLMKJINYECKUIT reTepoapuil, NpeACcTaBIeHHbIN Q,

BBIOpaH U3 CJIENYIOIIEro:
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d n n nb R")
(R")n (R")n ‘R"’"M (R")nJ“ Ry (R (RO R N7'~
X3 X S Ry Y
R"“ ,,‘L ,\‘L dna
R (R R, R R0 (RO, N(R")n R )"N‘\ R
vrr@mm@mmxm
e d':g" ol dn:& 4, ol M
" " " " (R"), (R"
(R"), (R"), R RO LY R"), " ]
5 RSN The

\Q),\Gi. /&:::O'Br\"y

(R"), (R" ).. m R (R")n (R"), (R")n R")s (R"), R™
na dna ‘rf:i’h ’}:: b%‘" %"‘ %"
(R,
(R, (R")n (R"),
<N \{q NN N~y
N N* \<"

@0 ,(.:X« ‘s& Sxi |
rac

Kaxkablid BapuadT R" HezaBucHMO mipencrasisier coboi Bogopon, rajored, —CN, —NO»,
—N3, HeoOs3aTeNTbHO 3aMEIIeHHBIH aJIKIJI, HEOOsI3aTeIbHO 3aMEelIeHHBIN aJIKeHUJI, He00s13aTETbHO
3aMeIeHHbIN aJIKUHII, HeOOsI3aTEIbHO 3aMEIeHHBIN IUKIIOAIKIII, HEOOs3aTeIbHO 3aMEIEHHBIN
apwuii, HeoOs3aTeNIbHO 3aMELIeHHBIA TeTEPOLIUKIINI, HEOOs3aTeIbHO 3aMEIIeHHbBIN reTepoapu, -
OR® -SRS!, -N(R™),,

-C(=0)N(R™),, -N(R™)C(=0)R%, -C(=0)R®*, -C(=0)OR*, -OC(=0)R**, -S(=0)R%!, -
S(=0)R®!, -S(=0)OR*, -OS(=0)R*, -S(=0),0R**, -0S(=0):R%, -S(=0)N(R™),,

-S(=0)2N(R™),, -N(R2)S(=0)R®!, -N(R™)S(=0),R%!, -N(R™)C(=0)OR*,

-OC(=O0)N(R™),, -N(R™)C(=O)N(R™),, -N(R™)S(=0)N(R™),, -N(R™?)S(=0):N(R™),, -
N(R™2)S(=0)OR*, -N(R™2)S(=0),0R* -OS(=O)NR™), umu -OS(=0):NR™),; wunu n8a
BapuaHTa R", mprcoenrHEHHbIE K OJJTHOMY U TOMY K€ UJIH CMEXKHBIM aTOMaM yTrjepona, B3sThbIe
BMECTE C aTOMaMH yIJIepoJa, K KOTOPbIM OHHM MPUCOEOUHEHBI, OOPa3yOT HeoOs3aTeNbHO
3aMEIIEHHBIN [UKJIOATKIII WU TeTePOLMKIIOANKILT, T

Kaxplii BapuanT R™ HE3aBUCHMO TIpeCTaBIseT COOOH BOZOPOA, HEOOS3aTENbHO
3amerneHHbIN —C1-CsalIKiiT WK 3aLIUTHYIO TPYIITY AJIs aTOMa a30Ta;

Kaxplii BapuanT R®' HesaBucuMo mpescTaBnsieT coOOH BOZOPOA, HEOOS3aTENbLHO
3amernieHHbIN —C1-CsalIKiIT WK 3aLUIUTHYIO TPYIITY IJIsi aTOMa KHUCJIOPO.a;

Kaxplii BapuaHT RS He3aBHCHMO MpencTaBisieT coboil HeoOS3aTeNbHO 3aMEIleHHBI
—C1-Coamgun,

Kax bl BapuaHT R®! He3aBucuMO npesicTaBiseT coboii HeoOsA3aTeNbHO 3aMelieHHbIH —C -
Coalkui1 UM 3aLIUTHYIO TPYIIY IJIs1 aTOMa CEphlI,

n pasusercs 0, 1, 2 unm 3, Kak NO3BOJIAET BAJEHTHOCTD, U

kaxaeii 3 R R™ y R™ pesasucumo mpencrasnser coboil BOOOPOH, HEOOA3aTENbHO



24

3amernieHHbIN —C1-CealIKiT WK 3aLIUTHYIO TPYMITY ISl aTOMa a30Ta,

IIpU 5TOM OCTAJIbHBIC NIECPEMEHHBIC OIIPEACIICHBI B ICPBOM, BTOPOM, TPETHEM, UETBCPTOM,
ngaToM, MECTOM, CE€AbMOM, BOCBMOM, HOCBATOM, ACCATOM WJIM OAWHHAAUATOM BapUaHTax
OCYILECTBIICHHUSI.

B TpuHanumaToM BapuaHTE OCYINECTBJIEHUS HACTOSIIErO M300peTeHHs MPeACTaBJIEHO
coenuHenue, npenctasiaenHoe Gopmysoii (1), (II), (IIT), (IV) wmu (V), nunu ero papmarneBrudecku
npuemiiemMasi CoJib, /i€ S- WK 6-4JIeHHbI MOHOLMKJIMYECKUI reTepoapuil, MpeacTaBIeHHbIH Q,
BBIOpaH U3 CJIENYIOIIEro:

R R (R

(R na  (R")n
(R") (R )n (R")n (Rn)n (Rn)n
N
A SRR RS
Wl\ dna -\(\
(R")n (R“)n (R") (R, (R"),, (R0)n N
fl k \
AV AG )ic S ng
(R%)n (R“).1 (R")n (R")n

3

IIPU 5TOM OCTaJIbHbIE [IEPEMEHHBIE ONPEENEHbI B TIEPBOM, BTOPOM, TPETHEM, YETBEPTOM,
ISITOM, ILIECTOM, CEIbMOM, BOCBMOM, IEBATOM, AECATOM, OAMHHAALATOM WU JBEHAALIATOM
BAPUAHTAX OCYLIECTBJICHHUS.

B deThIpHanLATOM BapHaHTE OCYINECTBJICHHUS HACTOSIIErO M300pETeHHs MPEACTaBICHO
coenuHenue, npeacrasiennoe popmydaoi (I), (II), (II1), (IV) umu (V), wiu ero papManeBTHYECKH
npuemJiemMasi Colib, Iie S- UK 6-4JeHHbI MOHOLMKINYECKUI reTepoapuil, NpeacTaBIeHHbINH Q,

BBIOpaH U3 CJIENYIOIIEro:
G OGO VL

(RH%\SR '\‘m\(’i‘f&

A, dna s d"’

n Rn)n n na
(R (Rn) Ry, R R, R

W Ny RS

3

IIpU 5TOM OCTAJIbHBIC NCPEMEHHBIC OTIPEACIICHBI B IEPBOM, BTOPOM, TPETHEM, UETBCPTOM,



25

IATOM, MMECTOM, CEAbMOM, BOCBMOM, JCBATOM, ACCATOM, OJHWHHAALIATOM, ABCHAALIATOM MHIJIHU

TPUHALATOM BapHaHTaX OCYLIECTBIICHUS.
B nsiTHaamaTom BapraHTe OCYLIECTBIICHHUS 10 HACTOSIIEMY H300PETEHHIO MPEICTaBICHO

coenuHenue, npeacrasiaenHoe popmysoii (I), (II), (II1), (IV) unu (V), nnu ero ¢papMarieBTHUECKH

(R"n
(R")n

-

oo

npuemsieMasi conb, rae Q mpexacrasisier coOoi WIn ; TIPU 3TOM

;
OCTaJIbHBIC IEPEMEHHBIC OIIPEACITICHBI B IICPBOM, BTOPOM, TPETHEM, HETBEPTOM, IIATOM, HIECTOM,
CCAbMOM, BOCBMOM, JOE€BATOM, HOECATOM, OAWMHHAAUATOM, ABCHAALATOM, TPUHAAUATOM HIIN
YETbIpHAAUATOM BapUaHTaxX OCYLICCTBJIICHHA. B AOIMNOJIHUTECIIbHBIX BapHaHTaxX OCYIICCTBJICHUA
NPEACTaBICHO coeAnHeHue, npeacrasieHHoe Gopmynoit (1), (II), (1), (IV) wmm (V), unu ero

(R"n

A

gapmanesTudecKkH mpueMieMas coib, rae Q mpeacTaBisieT coOoi o ; TP 5TOM
OCTaJIbHBIC IEPEMEHHBIC ONPEACITICHBI B IICPBOM, BTOPOM, TPETHEM, YCTBEPTOM, IIATOM, LIECCTOM,
CCAbMOM, BOCBMOM, JOC€BATOM, HACCATOM, OAUMHHAAUATOM, ABCHAALATOM, TPUHAALUATOM HIJINU
YEeTHIPHALATOM BAPUAHTAX OCYIECTBIIEHMUS.

B LI€CTHaIaTOM BapHaHTe OCYIIECTBIIEHHS 110 HACTOSIEMY H300PETEHHIO MPECTABIIEHO

coenuHenue, npeacrasiaeHHoe popmyroii (I), (1), (II1), (IV) unu (V), nnu ero papmarieBTHUECKH

(R"n

—

npuemiieMast conb, rae Q mpeacrasnser coOoi ; TIPU 3TOM OCTaJIbHbIE MEPEMEHHbIE

2
OmnpeAesieHbl B MEPBOM, BTOPOM, TPEThEM, YETBEPTOM, MATOM, LIECTOM, CEIbMOM, BOCBMOM,
JEBSITOM, IECATOM, OAMHHAILIATOM, IBEHAALATOM, TPUHAALATOM WJIM Y€ThIPHALATOM BapUaHTaxX
OCYILECTBJIEHUs. B IOMOMHUTENBbHBIX BapUaHTax OCYIIECTBJEHHs MPEACTABICHO COCIUHEHUE,

npexacrasienHoe popmyoii (1), (I1), (11D, (IV) wnu (V), unm ero gpapmaneBTUIECKH pUemMiIeMast

(R")n

—

conb, rae Q mpeacTaBiseT cobo ; IPU OTOM OCTaJIbHbIE IEPEMEHHbBIEC ONPEICIICHbI B
MEPBOM, BTOPOM, TPETbEM, YETBEPTOM, IISATOM, LIECTOM, CEABMOM, BOCBMOM, AEBATOM, AECCATOM,
OMHHAJLIATOM, JBEHAALIATOM, TPUHAALATOM WJIM YETBIPHAILIATOM BapUAHTaX OCYLIECTBJIeHUs. B
OnpeJeeHHbIX BAPUAHTAX ocyiecTsaeHus R u Q ABIAIOTCA ONMHAKOBLIMU. B ompeneneHHbIX

BapHaHTax ocyliecTsiaeHus R? u Q sBIAIOTCS PasHBIMHU.

B cemHanmarom BAPHUAHTE OCYHICCTBJICHUS 1O HACTOALIEMY I/1306peTeHI/I}O MpeaACTaBIICHO
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coenuHenue, npeacrasiaenHoe popmyroi (I), (II), (II1), (IV) umu (V), mnu ero ¢papMareBTHIECKH
npuemieMasi coib, rae R™ npencrasnser coboit Bogopon miu —Ci4alKuit, IPU 3TOM OCTAJIbHbIE
NepEMEHHbIE SIBJSIIOTCS TaKUMH, KaK B JBEHAALATOM, TPHHAILATOM, YETHIPHAILATOM WU
ISTHAATOM BapHAHTaX OCYLIECTBIICHHS.

B cemHaanaTOM BapuaHTe OCYINECTBICHHUS MO HACTOSAIIEMY N300PETEHUIO MPEICTABICHO
coenuHenue, npenctasiaenHoe Gopmysoii (1), (II), (IIT), (IV) wmu (V), nunu ero papmarneBrudecku
npuemsiemasi cosib, rae R™ npencrasnser coboii Bonopon uin —Ci-4a KU, IPU 3TOM OCTaIbHbIE
NEpEMEHHBIE SIBJSIFOTCSI TAKMMH, KaK B JBEHAJALATOM, TPHUHAIIATOM, YEThIPHAILATOM HIIH
MSITHAJIATOM BapHAHTaX OCYLIECTBIICHHUSI.

B cemHaamaToM BapuaHTe OCYIIECTBJICHUS HACTOALIETO H300PETEHHs MPEACTaBICHO
coenuHenue, npeacrasiaennoe popmydnoi (I), (II), (II1), (IV) umu (V), wium ero ¢papManeBTHYECKH
npuemaeMast conb, rie R™ mpencrasmser coboii Bomopon umu —C14aJIKHI, IPU 3TOM OCTaTbHBIE
NepEMEHHbIE SIBJSIFOTCS TAaKUMH, KaK B JBEHAALATOM, TPHUHAIIATOM, YETHIPHAILATOM HIIH
MSITHAATOM BapHAHTaX OCYILIECTBIICHHUS.

B BocemMHanmumaToM BapHaHTe OCYLIECTBJICHHS II0 HACTOSIIEMY H300PETEHHIO
NPEACTaBICHO CoeAnHeHue, npeacrasieHHoe Gopmynoii (1), (II), (1), (IV) wmm (V), unu ero
(apmareBTHYECKH IpUEeMIIEMasi COJb, TAE Kbl BapuaHT R" He3aBHCHMO npencTaBisieT coO0i
BOJOPO, rajioreH, Heoba3aTenbHo 3amemeHHbli Craankun, —CN,—NO;,—Ns, -OR%, -N(R™),, -
C(=0)N(R™),, -C(=0)R* um

-C(=0)OR®; mpu »TOM OCTajbHblE MEPEMEHHblE ONpefeleHbl B JBEHAILATOM,
TPUHAILATOM, YETBIPHAILATOM, MSATHAILATOM, MIECTHAALATOM MM CEMHAJIATOM BapHAaHTaX
OCYIECTBIICHHSI.

B  neBsTHaguAaTOM BapuaHTE OCYLIECTBJIECHUS MO HACTOALIEMY H300pPETEeHHIO
NpeACTaBIeHO coeanHeHue, npeacrasienHoe opmysoii (1), (II), (1), (IV) unmu (V), unu ero
dbapmanesTruecku npuemsemas conb, riae R! npencrasnsier coboit Bomopon umu —Ci-Ciankur,
IIPU 3TOM OCTAJIbHBIE TIEPEMEHHbBIE OMPENENIEHbI B IEPBOM, BTOPOM, TPETHEM, YETBEPTOM, IISITOM,
IIECTOM, CEIbMOM, BOCBMOM, IEBSTOM, AECSITOM, OAMHHAALATOM, ABEHAALIATOM, TPUHAALATOM,
YeThIPHAALATOM, MATHAALATOM, IIECTHAALATOM, CEMHAATOM WM BOCEMHAALIATOM BapHUAHTax
OCYIIECTBIICHHSL.

B nBajnaToM BapuaHTe OCYINECTBJICHHS IO HACTOSIIEMY HM300PETEHHIO MPEACTaBICHO
coenuHenue, npeacrasiennoe popmydoi (1), (1), (II1), (IV) umu (V), wium ero ¢papManeBTHUECKH
npuemnemas conb, rae R' mpencraBnser coGoil MeTWN, NMPH 5TOM OCTajibHble MEPEMEHHBIE
OTpeNeNIeHbl B MEPBOM, BTOPOM, TPETbEM, YETBEPTOM, ISITOM, LIECTOM, CEIbMOM, BOCBMOM,
TEBSITOM, 1€CSITOM, OIMHHAIIATOM, IBEHAALATOM, TPUHAALATOM, YETBIPHAILIATOM, TISITHAALIATOM,
IIECTHAIATOM, CEMHA/ILIATOM HMJIH BOCEMHAIIATOM BaPHAHTAX OCYIIECTBIICHHS.

B nBagmate mepBOM BapHaHTE OCYLIECTBIEHHS [0 HACTOSALIEMY H300pETEHHIO
NPEACTaBIEHO coeanHeHue, npeacrasienHoe Gopmynoit (1), (II), (1), (IV) wmm (V), unu ero
(apmanesTHUECKH TIpHEMIEMast COMb, TAe kaxabii u3 R) u RX nesapucumo npencrasnser coboit
Bonopox, ranores, -OR®” umn —C1-Csankut, WM B KauecTse anbTepHaTusbl RV u RY coennnens

ApyT ¢ Apyrom ¢ obpazoBanueM =0, IPU 3TOM OCTAJIbHbIE TIEPEMEHHbBIE OINPENeNICHbl B TIEPBOM,
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BTOPOM, TpPETbEM, 4YETBEPTOM, IISITOM, LIECTOM, CEIbMOM, BOCbMOM, [I€BATOM, JAECATOM,
OJIMHHAALIATOM, JBEHAJL[ATOM, TPUHAALATOM, YETBIPHAALIATOM, MATHAALUATOM, LIECTHAALATOM,
CEMHAJLIaTOM, BOCEMHAILIATOM, J€BATHAALIATOM WJIN ABALIATOM BapUaHTaX OCYILECTBIEHHUS.

B nBagumate BTOPOM BapuaHTe OCYLIECTBIEHHUS 110 HACTOALIEMY H300pETEHHIO
NPEICTaBICHO coenuHenue, npencrasieHHoe Gopmymnoit (1), (1), (1), (IV) umu (V), wnmm ero
(bapMareBTHUECKH pUeMIIeMast CoJlb, Te Kaxablii u3 R! u R¥ npencrasnser coboit Bomopos; mpu
5TOM OCTaJIbHbIE NE€PEMEHHbBbIE OINpeNesIeHbl B IEePBOM, BTOPOM, TPETbEM, YETBEPTOM, IISITOM,
IIECTOM, CEbMOM, BOCBMOM, JI€BATOM, N1€CATOM, OJUHHAALATOM, IBEHAAATOM, TPUHAALATOM,
YEeTBIPHAILIATOM, MSATHAILATOM, [IECTHAALIATOM, CEMHAJILIATOM, BOCEMHA/ILATOM,
AEeBATHAALATOM, JBAALIATOM WIH ABAALATH IEPBOM BapHAaHTAX OCYIECTBICHMUS.

B nBammate TpeTheM BapHaHTE OCYIIECTBJIEHUS IO HACTOSILIEMY H300PETEHHIO
NPEACTaBICHO coeanHeHue, npeacrasieHHoe Gopmynoit (1), (II), (1), (IV) wmm (V), unu ero
(apmanesTHUeCKH pUEeMIeMas Colb, Tae Kaxabii u3 R u R® npencrasnser coboii Bonopox; mpu
5TOM OCTajlbHbl€ NEPEMEHHbIE OIpenesieHbl B IIEPBOM, BTOPOM, TPETbEM, UETBEPTOM, IISITOM,
LIECTOM, CE€JbMOM, BOCBMOM, JI€BATOM, J1€CATOM, OJUHHAALATOM, BEHAAIaTOM, TPUHAALATOM,
YeTbIPHAILIATOM, MATHAALIATOM, LIECTHAALIATOM, CEMHAaJILIATOM, BOCEMHAILIATOM,
AeBATHAALATOM, JBAALATOM, [JBajuaTb [EepBOM WM JBajJLATb BTOPOM BapHaHTax
OCYILLECTBJICHMUSI.

B nBajmaTe ueTBEPTOM BapHAHTE OCYLIECTBIEHHS [0 HACTOALIEMY H300PETEHHIO
NPEACTaBICHO coeanHeHue, npeacrasieHHoe Gopmynoit (1), (II), (1), (IV) wmm (V), unu ero
bapmaneBTHUECKH TpuUemieMas Coiib, rae ( pasHserca O wiu 1, mpH 3TOM OCTaJIbHbIE
IIEPEMEHHbIE OINpeAeNeHbl B IATOM, LIECTOM, CEAbMOM, BOCBMOM, JEBSATOM, HAECATOM,
OJMHHAALIATOM, BEHAJLATOM, TPUHAALATOM, YETBIPHAALIATOM, MATHAALUATOM, IIECTHAALATOM,
CEMHAJLATOM, BOCEMHAJLATOM, AEBSITHAALATOM, [ABAALATOM, ABAALATh MEPBOM, IBAALATh
BTOPOM WJIU JIBAJILIaTh TPETHEM BAPUAHTAX OCYLIECTBIEHHUS.

B nBanuate mMATOM BapUaHTe OCYIIECTBJICHHS IO HACTOSIIEMY H300pETEHHIO
NpPEACTaBICHO coeanHenue, npeacrasienHoe Gopmynoit (1), (II), (1), (IV) wmum (V), uiu ero
(apManeBTHYECKH TpuUemiieMasl Cojib, rae n pasHsercs O wiu 1, mpU 3TOM OCTaJIbHBIE
NepeMEHHbIe ONpeeNeHbl B JBEHAALATOM, TPUHAALATOM, YEeThIPHAALIATOM, MATHAALATOM,
LIECTHAIaTOM, CEMHA/L[aTOM, BOCEMHAILIATOM, AEBSITHAALIATOM, BAALIATOM, 1BaLIaTh IEPBOM,
ABaALaTh BTOPOM, JIBaJL[aTh TPETHEM HIIU ABA/LIATH YETBEPTOM BapHAHTAX OCYIECTBIICHUS.

B onHOM BapuaHTe OCYIIECTBIIEHHS COSAMHEHNE HIIH €ro (papMaeBTHIeCKH pruemMiieMast
conb BeIOpaHb! u3 coenuaennii popmyi (I) - (V), npencraBieHHbIX B mpuMepax u B Tabnune 1 u
Ha ¢urype 1.

CoenuHeHus, ONMUCaHHbIE B JAHHOM JIOKYMEHTE, NPUMEHUMBl B KaueCTBE aKTHBATOPOB
myTaHTHbIX (opm PKR, xapakrepusyromuxcs 0Oojee HU3KMMU YPOBHSMH AKTHBHOCTH TIO
cpaBHeHno ¢ PKR nukoro tuna, TakuM oOpa3oM, OHHU SIBJISIIOTCS] TPUMEHHUMBIMH IS CITIOCOOOB
1o HactosimeMy u3ooperenmo. Takue myranun B PKR MoryT BimATh Ha akTHUBHOCTD (hepMeHTa
(xaranuTudeckyro 3((EKTHBHOCTB), PEryJATOPHbIE CBOHCTBa (MOAYJALUMIO C TOMOIIBIO

oucdocdara ppykxrossr (FBP)/ATP) u/mnmu tepmoctabmibHOCTh (pepmenTa. Ilpumepsr Takux
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myTanuii ornucanbl B Valentini et al, JBC 2002. HexoTtopsle npuMepbl MyTaHTHBIX OPM, KOTOPBIE
AKTUBUPYIOTCS] COEIMHEHUSIMHU, OTMCAHHBIMU B JAHHOM JOKyMeHTe, BKirouaroT G332S, G364D,
T384M, R479H, R479K, R486W, R532W, K410E, R510Q u R490W. be3 orpanuuenusi Kakoi-
1100 TeopHuel COeNHEHUs], ONMCAHHbIE B TAHHOM JOKYMEHTE, BIIHSIOT HA YPOBHU aKTHBHOCTHU
myTaHTHbIX ¢opM PKR myrem aktusupoBanus MytaHTHBIX (popm PKR, He BocpuMMUMBBIX K
FBP, BoCCTaHOBIEHUS] TEPMOCTAOMIBHOCTH Y MYTaHTHBIX (POPM C MOHMKEHHON CTaOMIBHOCTBIO
WJIN BOCCTaHOBJICHMS] KaTaJMTUYECKOW 3((EeKTUBHOCTH Yy MYTaHTHBIX (OPM C HApYIIEHHOMH
(dyHKUMEH. AKTHBHUPYIOLIYIO AKTHBHOCTh COCJUHEHUH 110 HACTOSIIEMY H300PETeHUIO0 B
otHomeHnn MyTaHTHBIX (opm PKR MoxHO uccnenoBaTb B COOTBETCTBHH CO CIIOCOOOM,
onucaHHbiM B npumepax 11-17. CoenuHeHus, onucaHHble B JAaHHOM JOKYMEHTE, TaKXke
IIpUMEHNMBI B kKauecTBe akTuBaTopoB PKR aukoro tumna.

B opHOM BapmaHTe OCYIIECTBICHHS, YTOOBI YBEIHMYUTH MPONOJIKUTEIBHOCTb JKHU3HH
SPUTPOLIUTOB, COCTUHEHNE, KOMITO3ULIUIO UK (PapMaLIeBTUYECKYIO KOMITO3UIUIO, OTIMCAHHBIE B
TaHHOM JTOKYMEHTE, SKCTPAKOPIIOPATIbHO NOOABISIFOT HEMOCPEACTBEHHO K LIETBHON KPOBU WIIH
SPUTPOLIUTAPHON Macce WM O0ECNEeYNBAOT HMX HEMOCPEACTBEHHYIO IOCTaBKY MAalUEHTY
(Hampumep, myTem W/m, B/B, B/M BBEACHHUs, MEPOPATbHOIO, HHrAJSILHOHHOTO (IOCTaBKAa B
a3pO30JIM3UPOBAHHOM BHUJIE), TPAHCAEPMAJIBHOTO, MOABS3BIYHOTO U IPYTUX MyTel nocTaBky). bes
OrpaHUYEHUs KAKOH-THOO0 Teopreii COeTMHEH NS, ONIMCAHHBIE B TAHHOM JOKYMEHTE, YBEIMUUBAIOT
nponoJDKUTENBHOCTD KH3HH RBC, m TakuMm 00pa3oM MNpemsaTCTBYIOT CTapeHHIO KPOBU IpHU
XPaHEHNH, OKa3bIBasl BIUsHUE HA ypoBeHb 2,3-DPG w/ummn ATP u3 kpou. CHukeHHE YPOBHS
koHueHTpauun 2,3-DPG obycnaBnuBaer cIBUT KPUBOH TUCCOLUALIMN KUCIOPOJA U TeMOTJIOONHA
BJIEBO M CIBHUIaeT aNIOCTEpUUECKOe paBHOBeCcHe K R- WM OKHCIEHHOMY, COCTOSIHHIO,
obecrieunBasi TakuM  00pasoM  TepameBTHYECKOe WHTHOMPOBAHUE  BHYTPHKJIETOYHOM
HOJMMEPU3aLMY, KOTOPast JIEKUT B OCHOBE 0Opa30BaHMs CEPIIOBUAHO-KIETOYHBIX HPUTPOLIUTOB,
IyTEeM yBEJMUEHHs] CPOACTBA K KHCIOPOAY 3a CUeT UcToleHus 3anaca 2,3-DPG, crabunusupys
TeM caMmbIM OoJjiee pacTBOpPHMBIH OKcureMorioOuH. COOTBETCTBEHHO, B OJHOM BapUaHTE
OCYIIECTBIIEHHUsI COEAMHEHUs U (papMaumeBTUYECKHE KOMIIO3HMLMH, ONUCAHHBIE B JaHHOM
JOKYMEHTE, IPUMEHUMBI B KaUeCTBE CPEICTB IIPOTUB CEPIIOBUIHO-KJIETOUHOI aneMuu. B npyrom
BapUAHTE OCYIIECTBJICHUs, YTOOBI 00ECMeUnTh KOHTPOJb 2,3-nudochorinuepara, COeIUHEHNE,
KOMITO3UIIMIO WIK (hapMaLeBTHYECKYI) KOMITO3HIIMIO, ONHCAHHBIE B JaHHOM JOKYMEHTE,
SKCTPAKOPIIOPATBHO JOOABISIFOT HETIOCPEACTBEHHO K LIEJTbHON KPOBU MJIH 3PUTPOLIUTAPHON Macce
Wi 00eCneunBaOT UX HEMOCPEACTBEHHYIO TOCTABKY MAMEHTY (HampuMmep, MyTeM W/, B/B, B/M
BBEICHUS, TEPOPAIBHOIO, HHTASIHOHHOIO (JOCTaBKa B  a3pPO30JIM3UPOBAHHOM  BHUJE),
TPaHCAEPMANIBHOTO, TOABS3BIMHOIO M JPYyrux myTedl noctaBku). B japyrom BapuaHTte
OCYIECTBIIEHHs] COCTMHEHNE, KOMITO3ULIUS WM (papMareBTHUECKash KOMITO3ULIMS, OITUCAHHBIE B
TaHHOM JOKYMEHTE, MOTYT yBenu4ynBath ypoBeHb ATP m crocoOCTBOBaThH 3alMTe KJIETOK OT
akTuBHBIX (hopMm kuciopona (Mol Cell. 2012 Oct 26, 48(2): 158-167).

B tabnuue 1 coenuHeHne, onucaHHOE B TAHHOM JTOKYMEHTE, MOJKET XapaKTePU30BaThCs
ACso PKR mukoro tuma, PKR K410E unu PKR 510Q. «A» orHocurcst k ACso, COCTaBIIsIOIIEH

menee 0,300 MxM; «B» orHocuTcst kK ACso0, cocTaBmsttorneii ot 0,301 mxM no 0,800 MxM; u «C»
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otHocutcst K ACso, cocrapisiromeii 6onee 0,800 MmkM. ACso PKR nukoro tuma ajisi HEKOTOPBIX

COEIMHEHUI IOMOJHUTENIbHO Oonpenessiin B kierounoM aHaiuze ATP. « AA» otHocurcs k ACso,

pasHoli 1 MkM mnu menbine, u «BB» ornocutcst k ACso, cocrasisitoeii 6oee 1 MkM.
Tabmuua 1. AxtuBammst PKR pukoro tunma m myrantHo#t ¢opmel PKR ¢ momoursio
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«*» O3HA4acT, 4TO 3HAUYCHUE OCHOBAHO HAa CPECAHEM 3HAYCHUU PE3YJIbTATOB HECKOJIBKUX

UCIIBITAHUN.

CoenuHeHus, ONMMCAHHBIE B JAHHOM JIOKYMEHTE, MOXHO TOJIy4aTh C IPUMEHEHUEM psizia
METOIUK CHHTE3a, HU3JIOKEHHBIX B TpHUMepax. XUMHUUYECKUE TMPEBpALICHHs TMPU CUHTE3E U
METOIUKH, KACAFOIIMECs 3aIUTHBIX TPyl (BBEACHUE 3aLIUTHOM IPYMIbI U yAaJeHHEe 3alUTHON
IPYIIbI), MPUMEHUMbBIE B CHUHTE3€ COSIUHEHUH, ONMCAHHBIX B JAHHOM JIOKYMEHTE, U3BECTHBI B
JaHHOW OOJIACTH TEXHWKU M BKJIIOYAIOT, HANPUMEp, Takue, KoTopbie omucanbl B R. Larock,
Comprehensive Organic Transformations, VCH Publishers (1989); T.W. Greene and P.G.M. Wuts,
Protective Groups in Organic Synthesis, 2-e Ed., John Wiley and Sons (1991); L. Fieser and M.
Fieser, Fieser and Fieser's Reagents for Organic Synthesis, John Wiley and Sons (1994); and L.
Paquette, ed., Encyclopedia of Reagents for Organic Synthesis, John Wiley and Sons (1995), a
TAK)Ke B UX MMOCIENYIOIMNX U3TaHUAX.

Hexotopble coennHEHUs-aKTUBATOPBL, MPUMEHHUMbIE B KadecTBe akTuBatopoB PKR
OUKOro Tumna w/win MyTaHTHOH (opmbel PKR, SBIAIOTCS TaKMMH, KOTOpPbIE IEMOHCTPHUPYIOT
cneunpuaHOCTh B oTHOWEHNH pepmenTa PKR (pepmenra nukoro tuma n/mmm MyTaHTHOH (pOpMBI
dbepmenra), u ero aktuBanuio B orcyrcTeue FBP no yposhsi, cocrasmsitomnero 6omee 10, 15, 20,
25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 99 unu 100% oT ypoBHs B IPUCYTCTBUU
FBP.
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CuHTE3 COEAMHEHUH O HACTOSIIEMY I/1306D6T6HI/II'O

Cxema 1
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B HekoTOphIX BapuaHTax ocCymecTBieHHs coenuHeHus Qopmynbsl (I) moryt ObITh
NOJy4YeHbl C  WCIMOJb30BAaHHEM  CIOCOOOB, MPOM/UIIOCTPUPOBAHHBIX Ha  cxeme 1.
Tuasonunanbaerun ¢opmysiel S1 BCTymaeT B peakUHIO C STHIA3UIOALETATOM B YCIOBHUSIX
HYKJI€O(QUIBHOTO MNpPUCOEAMHEHHs (HAmpUMep, OCHOBAHHWS) B MOIXOMSIIEM pAcTBOPHUTENE
(Hampumep, JTaHOJE) C TMOJNy4YeHHEM MPOMEKYTOUYHBIX COeAMHEeHUH Qopmyasl  S2.
I'uapokcunbHas rpynmna ¢opmysiel S2 Moker ObITh mpeoOpa3oBaHa B YXOMSIIYI TPYMIy H
MOJIBEPKEeHA SJIMMHUHUPOBAHUIO C MOJIy4eHneM popmMysibl S3. 3aMbIKaHHUE LIUKJIA U TIOCTIeIYOIIast
(yHKIIMOHATN3aUUS AMHHOTPYIITBI 00eCHeYnBaOT OUIMKINYECKOe coenquHeHne Gpopmyasl S5,
KOTOpPO€ MOIBEPraercss HyKIeO(pHIbHOMY 3aMELICHHIO ¢ MOMOIIBI0 METAHTHOJATa HATpUs, a
3aTeM OKHCJIEHHIO ¢ mojiyueHueM ¢popmydbl S7. JlanpHeliinee 3aMmbikaHue ukia Gopmyisl S7 B
NIPUCYTCTBUHU THAPA3HHA C TIOCIEAYIOUIUM HYKIeOo(hUIbHBIM 3aMelenreM ¢ nomomnibio LG!-CHa-
Q! B mpucyTCTBUM OCHOBaHHsS OOECTEYMBAET MPOMEKYTOUHbIE COeAMHEHHs (HOpMynbl SO.
Cepoconep:xaimas rpymnmna B popmysie SO MokeT ObITh OKUCIIEHA 10 CYIbQUHIIIA WITH CYJIb(OHMIIA
¢ monydyenueMm (opmynbl S10 wnu S11, koTopasi siBisieTCss CyOCTpaTOM MAJisi TOCJEIYIOIIEro
HYKJIEOPUITBHOTO 3aMelieHus ¢ oOpa3oBanueM odieii Gopmyisr S12. Kak 3T0 HCTONB3yeTCs B
JIAHHOM JIoKyMeHTe, X' MpejcTaBiseT coboli yXOMsIlylo IpyMIy, ONpPEAeNeHHy0 B JaHHOM
JIOKyMeHTe. B onpeneNeHHbIX BapUaHTax OCYLIECTBIeHUs X' MpeacTaBiseT coboii rajorel,
AIKAHCYJIb(OHWIOKCH,  apeHCYJb(OHWIIOKCH,  IHA30HHMN,  AJKWIAHA3eH,  apUIAHAa3eH,
ANKWJITPUA3EH, apUITPUA3CH, HUTPO, AJKIIHUTPAT, apriHATpar, ankuiadocdar, apundocdar,
ANKUIKAPOOHUJIOKCH, apUIKapOOHWIIOKCH, aJKOKCHKApOOHWIJIOKCH, apHIIOKCHUKAPOOHUIIOKCH
aMMHaK,  aJKHJIAMUHBL,  apUJIAMUHBL,  THAPOKCHJIBHYIO  TPYMIy,  AJKHJIOKCHTPYIITY,
apunokcurpynny;,; LG' npencrapnsier coboil yxonsinyro Ipymmy, ONpEAeNeHHYI0 B JaHHOM
nokymente; Q! npencrapiser coboil HeoOA3aTENBHO 3aMEINEHHbIN UKIOANKUI, HEOOA3aTeNbHO
3aMEINeHHbIH T[eTePOLMKIII, Heo0sS3aTeIbHO 3aMEIIEHHBI apui WIH  HeoOsS3aTeNbHO

3aMEeINeHHBbI reTepoapui (Hampumep, HeoOs3aTeqbHO 3aMELIEHHBbIH S5- WiIu  O-4JIeHHBINA
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MOHOLMK/INYecKuii rerepoapmi); u Nu' npexacrasnser coboil Hykaeopus, omnpeeieHHbIH B
JAaHHOM JOKyMeHTe (Hampumep, HeoOs3aTelbHO 3aMELIeHHBbIH S- Wik O-uJeHHbBIH
MOHOIMKJIMYECKUH reTepoapun ankune). Nu' coenunenus Gpopmynl S12 Moxker ObITh majee
npeoOpa3oBaHO B Jpyrue (PyHKIHMOHAJIbHBIE I'PYMIIBI C MOMOIIBIO CTAHAAPTHBIX XHUMHUYECKHX
npespainenuii. R' onpenenen B mepsoM BapuaHTe OCYIECTBIEHUS. B OMpeneneHHbIX BapuaHTax
ocymecTeienus Q! npescTapisier coboit HeoOA3aTENbHO 3aMeIEHHbIH reTepoapyl.

Cxema 2
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B HexoTOpBIX BapHaHTax OCYIIECTBICHUS coennHeHHs (popmynsl (I) MOXKHO MOMYYIHUTH C
NPUMEHEHUEM CIIOCOOOB, MPOUJUTIOCTPUPOBAHHBIX Ha cxeMe 2. AHaJIOrudHo cxeme 1 gopmyiy
S21 MokHO MOJTy4nTh U3 THA3oJabAeruna Gopmysst S13. I'anorenuposanue popmyssl S21 naer
dopmyny S22, xoropas MOXKET MOIBEPraTbCs PEaKLUU COUETAHUS MEXIY OpPraHHYeCKUMHU
COEIUHEHUSIMU C TOMOLIBKO CBS3M AJKUJI-METaJll, aJKEHWJI-MeTa/Ul, aJKUHWI-MeTaJll, apui-
METaJlJI, TeTepOapHI-MeTaNlJI, T€TEPOLUKINI-METAUl WIN LUKJIOAJIKUI-META ¢ MOJy4YeHHEM
coenunenust Gopmynbl S23. Mcmomb3yemblii B TaHHOM JOKyMeHTe X° MpejcTaBiseT coboil
rajored; R' onpenenen B mepsBoM BapHaHTe OCYIIECTBJEHMs HacTosimero usobperenus; LG
TIpencTaBisieT coboi yXOMsIIyIo TPy, ONpeieIeHHyI0 B JaHHOM 1oKyMeHTe;, Q” mpencTasiser
coboli HeoOsI3aTeIbHO 3aMELICHHBIN UKIOAIKHII, HEOOS3aTeIbHO 3aMEINeHHbINA MeTePOLUKIIIIL,
HeoOsI3aTeNIbHO 3aMELICHHBIN apuil WM HEeOoOs3aTeNbHO 3aMELICHHBIH reTepoapil (Hampumep,
HEOOA3aTeNbHO 3aMEINeHHbIl 5- MM 6-ujeHHBbI MOHONUKJIMYecKuil rerepoapun), M!
npeacTasiaseT coboit merann (mampumep, Li, Na, K, Mg, Zn, Sn, B, Pd, Si, Cu u 1. 1), X*
NpEeACTaBisieT COOOW TajioreH MIJIM CIOKHBIA aNKWJIOBBIA 3(up Cynb()OHOBOH KHCIOTHI WIN
CTIOXKHBIN apHUJIOBBIA 3Gup cynb(poHoBo kucaoThl, R mpencraBmsier coboii HeOOS3aTENHLHO
3aMELICHHbIH alKWI, HeOoOs3aTeNbHO 3aMEIIEHHBIH aJKEHWJ, HEeoOs3aTeNIbHO 3aMeLIeHHBbIH
ANKUHWI,  HEeoOs3aTeNbHO  3aMEINeHHBbIH  [HKJIOAJNKWII,  HeoOs3aTeNbHO  3aMeleHHBIN
TeTEePOLMKIINI, HEOOsA3aTeNbHO 3aMEINEeHHBIH apuil WIM HeoOsA3aTeNbHO 3aMeIleHHBIN
rerepoapmyi. B KOHKPETHBIX BapUAHTaX OCYINECTBJICHUS pPEAKLUs COYETAHHS MEXIy
OpraHUYeCcKMMHM COeTMHEHUSIMU TIPEICTaBIsieT coboii peakiyuro Herumm, X° npencrapser coboi
I, u M! npencrasnsier coboii Zn.

Coenunenuss ¢opmynbl S22 u S23 ABAAIOTCS NPUMEHHUMBIMH IPOMEXYTOUYHBIMHU

COCIUHCHUAMU OJIA BBEACHU A OOJIBIIETO KOJIHYECTBA q)YHKLII/IOHaJ'IbeIX rpyni B IMOJIOXKEHUU X3
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w/unn R™ (cxema 3). B KOHKpETHBIX BapuUaHTaX OCYIIECTBIEHHs CoemuHeHHe Gpopmysbl 23-i
MOJKET OBITh JTOTIOJHHUTENIbHO OKUCJIEHO ¢ oOpaszoBanueM Qopmyinbl S24. braromaps peakiuu
HYKJIEOQUIBHOTO MPUCOEOUHEHUs Mexny S24 M moaxopsmuMm HykieoduiaoMm obpasyercs
coenuHenue S25. B nmpyrom BapuaHTe OCYINECTBJIEHUS COE€AMHEHHUs (Gopmysbl S22 MOXKHO
NOJBEPIaTh PEAKIL[UU COUETAHUS MEXy BUHIIJIOM U METAJIJIOM JUIsl BBEZICHUS] BUHWIIbHON IPYIIITbI
B THA30JIbHOE KOJbLO. OKHCIeHHWE BUHWUJIBHOW TIPYIIBl C MOCIEAYIOIIMM HYKJIEO()HIbHBIM
NpUCOeMHEeHnEeM 00eCrIieYnBaeT nojay4denue coenuHenus popmyinel S28. Kak 310 ucnons3yercs
B JaHHOM nOKyMeHTe, Nu’ mpencrapisier coboil Hykaeodua. B omnpeneneHHbIX BapHaHTax
ocymecTsnenuss R mpencraBnsier coboil HeoOA3aTeNbHO 3aMELIEHHBLIH S5- WM G-dIeHHBIH
MOHOIMKIMYECKHUH reTepoapuiankuies, u Q* mpencrapniser coboii HeoOA3aTeNbHO 3aMelleHHBbIH

5- unu 6-4JIeHHBIN MOHOLUKJIMYECKUM reTepoapu.

Cxema 3
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Kak 5T0 ucronb3yeTcsl B JaHHOM JokyMmeHTe, R™ mpencrasisier coboil Heobs3aTe bHO
3aMELICHHbIM alKWI, He0oOs3aTeIbHO 3aMEINEHHBbIH aJKeHW, HeoOs3aTeNbHO 3aMelleHHBbIH
ANKUHWJ,  HEeoOs3aTeNpHO  3aMEINEHHBbIH  LMKJIOAJNKWI,  HeoOs3aTeNbHO  3aMeleHHbIN
TeTePOLIMKIINI, HEeoOs3aTeNIbHO 3aMEINeHHbIH apuil WiIM  HeoOsS3aTeIbHO 3aMEIleHHbIH
retepoaput; u Q* onpenenen Ha cxeMe 2. B onpeneneHHbIX BAPMAHTAX OCYIIECTBIEHUs KasK bl
u3 R u Q* He3aBUCHMO MpescTaBIseT coOOl HEOOA3aTENbHO 3aMELIEHHbIH 5- UK 6-4JIeHHbIH
MOHOLUKJIUYECKHUI TeTepoapul.

Kakx 3T0 ucnomp3yercss B JaHHOM JOKYMEHTE, «HYKJIeO(pWI» MPEACTaBisieT coOOi
XUMHYECKYI0 YaCTHIy, KOTOpas BBICTYNAeT B KAueCTBE MOHOpA 3JIEKTPOHHOW TMaphl IS
snekrpoduiaa ¢ 0Opa3oBaHHEM XMMHYECKOH CBSI3H B 3aBUCHMMOCTH OT peakuuu. Bce MonexyJibl
WJIA UOHBI CO CBOOOIHOW Mapoi 3JIEKTPOHOB WJIM IO MEHBLIEH Mepe OJHOW MU-CBS3BI0 MOTYT
BBICTYIIaTh B KaudecTBe Hykyeodmo. MumocTpaTuBHbIE HYKJICO(PHIIBI CONEpKAT MO MEHbIIEH
Mepe OIHY TPYITy, OONamaromy HYKIeOQHIbHON (PYHKIMOHATBHOCTHIO, HampuMep, ajbda-
yIJIEPOAHBIH aTOM (HampuUMep, aTOM YIJIEpOoAa, CMEXKHbBIH ¢ KapOOHUIBHOM, CYIb(OHHIBHOM,
CyIb(GpMHUIBHOHN, apUJIbHON TPYNION WJIM TE€TePOAPHIIOM), THOJIBHYIO TPYIITY, THAPOKCHUIBHYIO
IPYIy, NEPBUYHYID AMHHOTPYIIY, BTOPHYHYIO AaMHHOTPYIIY, TAJOT€HUA, LWAHWI, a3uf,
AJIKOKCHUJI, METAJUT OPraHUYECKOTO COSAMHEHNS WIIH HEOPTaHMYECKOe OCHOBAHHE.

B HeKOTOpBIX BapHaHTaxX OCYLIECTBICHUS COEAUHEHHs, OITMCAHHbIE B JAHHOM JIOKYMEHTE,
MOTYT OBbITh IOJTy4€HBI C UCTIOJIb30BAHHEM CIIOCOOO0B, MOKa3aHHBIX Ha cxeMe 4. HykneodunpHOE

3amerenue ¢opmys S30 u S33 ¢ MOMOIIBIO BTOPUYHOIO LUKJINYECKOTO aMHHA O0EeCTieurnBaeT
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coorBercTBeHHO Qopmynbl S31 wu  S34. Peakuuu codeTaHuss MEXAY OpPraHUYECKHMHU
coenuHeHUsIMU (Hampumep, peakiusi coueranuss Cy3yku, peaknuu coderanust CTUiUie U T. 1.) B

ciydae coenuHeHus: S35 obecneunBarot coenunenue popmyt S36(1) - (it).

Cxema 4
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Kak 3T0 ucnone3yercs B JAaHHOM AOKYMEHTE, C npeacTaBisier cobor 5- mam 6-

YJICHHOC MOHOIUKIIMYECKOC r€TEPOAPUIBHOEC KOJIBLIO A c a30TOM B Ka4ecTBe aTOMa kosbla. Kak

B /c—§

5TO UCIMOJIB3YETCS B NaHHOM IOKYMEHTE, npeacTaBisier coOol S5- unm 6-uneHHoe
MOHOLIMKJINYECKOE TeTepOoapuIbHOE KOIbLO B ¢ TOUKON NPUCOEIUHEHUs NIPU aTOME yIiIepoaa B

KOJIBIIE.

R! onpeniesnien B nepBoM BapuaHTe OCYIIECTBIEHHs. X' MPeACTaBIseT COOOM ragoreH uim
—OTf. M* mpencraBnser coboii MeTaln OpPraHMYeCKOro COEIMHEHMS, MPH HeOOXOMUMOCTH C
NOAXOMSIIIUMH  JIMTaHAaMH (OpPraHWYeCKUMH WJIM HEOPraHWYeCKHMH), KaK IO3BOJISET
BaJleHTHOCTb. IIpuBeieHHbIH B KauecTBe npumepa M* Bxmouaer Ge3 orpanuuenus Li, Sn, B
(Harmpumep, OOPOHOBBIE KUCIOThI M CIIOXKHBIE 3(pUpPbl OOPOHOBON KUCIOTHI), Zn, Mg, Si, Pd u Cu
OpPraHUYEeCKOro COEIUHEHUS.

Cnoco0s! neuenus

B opHOM BapmaHTe OCYLIECTBICHMS MPENCTaBjeH crocod meudeHust 3a00yeBaHUs,
COCTOSIHUSI WJIM HApyIIeHWs, ONHCAaHHBIX B JaHHOM JOKYMEHTe (Hampumep, JCYSHHs),
NpeayCMaTPUBAIOIINI BBEICHUE COSNNHEHNS, (PapMaLleBTHYECKU PUEMIIEMOH COJT COSIMHEHUS
wii  (papManeBTUYECKON KOMIIO3ULUY, COAEpIKAlled COeNWHEHHe, OIMCAHHOE B IaHHOM
nokymeHre, (Harpumep, coenunenue popmyi (1) - (V), npencrasneHHoe B mpuMepax U B TaOJmLe
1 u Ha ¢purype 1.

CoennHeHUs U KOMIIO3ULMH, ONMCAHHbIE B TAHHOM JOKYMEHTE, MOKHO BBOJIUTD B KJIETKU
B KYJIbTYp€, HAIIPUMED i71 Vifro WIH ex Vivo, W CyOBeKTY, HAlpUMeED i Vivo, IUTs JeUeHHUs W/ n
JAVATHOCTUKY PsAfia HAPYLIEHUH, BKJIIOYasi OMMCAHHbIE B TAHHOM JOKYMEHTE HIKE.

B onHOM BapmaHTe OCYINECTBJIEHHS IO HACTOALIEMY M300pPETEHUIO MPENCTABIEH CIIOCO0

YBEJINYEHUS TPOJOJDKUTENBHOCTH sku3HU spurpouuTtos (RBC), mis koTopbIX 3T0 HEOOXOAMMO,
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NpeAyCMaTPUBAIOINUI TPUBEACHHE KPOBU B KOHTAKT € 3¢¢ekTuBHbIM KonndectBoM (1)
COEMHEHUs], OITMCAHHOTO B TaHHOM AokyMeHTe (Hanpumep, opmya (I) - (V), npeacraBieHHbIX
B npuMepax u B Tabnuue | u Ha urype 1), niam ero papmaleBTHUECKH NTpHEeMIIEMOl comn; (2)
bapmareBTHIECKH TPUEMIIEMON KOMITO3ULINH, COAep:Kallell CoelMHEHNe, OIMCAHHOE B TAHHOM
JIOKYMEHTe, WK ero (papMareBTHIeCKH MpUeMIIEMYIO COJIb U (apMalieBTHUECKH IPHUEMIIEMBIi
HOCHUTEIb.

B 1OnONHUTENBHOM BapuaHTE OCYIIECTBICHUS COCOMHEHHE WIN (papMalieBTHUECKYIO
KOMITO3ULIUIO JTOOABISIFOT HEMOCPENCTBEHHO K LIEJIbHOW KPOBH WJIM 3PUTPOLMTAPHON Macce
(HampuMep, 3KCTpakopmopaibHO). B npyrom BapuaHTe OCYIIECTBIEHHS] COCIUHEHHE WU
(bapMaleBTHYECKYIO0 KOMIIO3HIIUIO BBOIST HYKIAIOIIEMYCS B 3TOM CyOBEKTY.

B omgHOM BapuaHTE OCYINECTBJCHHS HACTOSINErO HM300pPETeHUs] MPEACTaBIEH CIOco0
perynsuuu ypoBHeit 2,3-nmudocdornuiiepara B KpOBU, B OTHOIIEHHH KOTOPOH CYIIECTBYET TaKasi
HEOOXOIMMOCTh, TPENyCMATPUBAIOIIUN TPUBEIACHUE KPOBH B KOHTAKT C 3(PQeKTHBHBIM
konudecTBOM (1) CoenMHEHWs, ONMMCAHHOTO B IAHHOM JOKYMEHTe (HAmpuMep, COCOUHEHUS
dopmyn (I) - (V) B npumepax u B tabmuue | u Ha ¢urype 1), wnm ero dapmaneBTHUECKH
npuemiieMoi cony; (2) papManeBTHUECKH MPUEMIIEMON KOMIIO3HLINY, CONleprKalleil COequHEeHNE,
ONMMCAaHHOE B JaHHOM JOKYMEHTe, WIH ero (apManeBTUYeCKH MPUEMIIEMYIO COJb U
dapmareBTHIECKH IPHEMIIEMbII HOCHTENb.

B onHOM BapmaHTe OCYINECTBJIEHHS MO HACTOALIEMY H300PETEHUIO MPEACTABIEH CIIOCO0
JIEYSHHsT CEPIIOBUIHOKJIETOYHONW aHEMHHU, NMPEAyCMAaTPUBAIOIINN BBEACHHE HYXXAAIOLIEMYCs B
3TOM CyOBeKTY 3(pdexTuBHOrO KoauuecTsa (1) coeanHeHusI, OMMCAHHOTO B JAHHOM JIOKYMEHTE,
(manpumep, coenunenusi popmyn (I) - (V), npeacrasieHHoro B npumMepax u B Tabmume 1 1 Ha
¢durype 1), unu ero papmaneBTHUECKH NpUeMiIeMoi cony; (2) dpapMaLeBTHUECKH MPUEMIIEMON
KOMITO3ULIMY, COAEepKallell COoeiAMHEeHHe, OINMCAaHHOe B JAHHOM JOKyMEHTe, WJIH ero
(apmaLieBTHYECKH IPUEMIIEMYIO COJIb U (papMaLieBTUYECKH IPHEMIIEMbIH HOCUTEIb.

Ucnonp3yemble B JaHHOM JOKYMEHTE ceprnoBuAHOKJIeTouHass asemus (SCD),
3a0oneBaHue, OOYCJIOBJICHHOE T€HOTHNOM SS reMorjo0MHa, W IPEenaHOLUTO3 HCIOIb3YIOT
B3aUMO3aMeHsieMO. TepMHH «ceproBUAHOKIeTouHas aHemusi» (SCD) onwmceBaer rpymmy
HACJIEICTBEHHBIX HAPYLIEHUH CO CTOPOHBI SPHUTPOLMUTOB. B ompeneneHHBIX BapuaHTax
ocymectBieHust y cyorektoB ¢ SCD B spurpouuTax UMeEeTCsl aHOMAJbHBIAH T'€MOTJIOOHH,
Ha3bIBa€MbIi TeMOMIOOMHOM S WO TreMOrJOOMHOM — CEpIIOBHAHBIX  SPUTPOLUTOB. B
OTpENeNIeHHBbIX BapHaHTax ocyiuecTBieHus: cyorexkT ¢ SCD mmeer mo MeHblieidl mMepe OnvH
AaHOMAJIbHBIA TI'eH, OOYCIaBIMBAIOIIUN MPOAYLHPOBaHHE reMoriodnHa S B opranmsme. B
OTIpeNeNIeHHBIX BAPHAHTAxX OCyIIecTBIeHUs y cyobekta ¢ SCD nmeercs aBa reHa reMorio0nsa S,
reHotun SS remoriioOuHa.

B onHOM BapmaHTe OCYINECTBJIEHHS MO HACTOALIEMY M300PETEHUIO MPEACTABIEH CIIOCO0
neuenns neduuumrta nupysBarkuHasel (PKD) y cyOwekra, npenycMarpuBaromuii BBEOCHUE
cyopekTy addextuBHOro kosudectsa (1) coequHEHHs, OMHUCAHHOTO B JAHHOM JOKYMEHTE
(manpumep, coenunenusi popmyn (I) - (V), npeacrasieHHoro B npuMepax u B Tabmume 1 1 Ha

durype 1), unu ero papmaneBTHUECKH NpUeMIeMOi cony; (2) dpapMaLeBTHUECKH NPHEMIIEMON



51

KOMITO3ULIMY, COHAEpKallel COeNUHEHHE, ONUCAHHOE B [aHHOM JOKYMEHTE, WIH €ro
bapmareBTHIECKH IPUEMIIEMYIO COJIb U (hpapMalleBTUYECKH MTPUEMJIIEMbIH HOCUTEN.

Kak 310 ommcano B manHoM nokymente, PKD mpencrasmsier coboii nepunur PKR. B
orpeneNieHHbIX BapuaHTax ocyiectsieHus aepuuut PKR acconnuposan ¢ myrauueii PKR. B
OTpezeNieHHbIX BapuaHTax ocyinectsiaeHuss PKD oTHocHTCS kK IPUCYTCTBUIO IO MEHBLIEH Mepe 2
MyTaHTHBIX amenel B reHe PKLR. B onpeneneHHbIX BapuaHTax OCYLIECTBJICHUs [0 MEHbLIEH
mepe | u3 o MeHblIel Mepe 2 MyTaHTHBIX ajuieneil B rene PKLR npencrasiser codoli MucceHc-
MyTaluoo. B onpeneneHHbIx BapraHTax ocymiecteieHus y nanuenta ¢ PKD konunentpauus Hb
pasusiercst 10,0 r/nn wnim MeHbine. B onpeneseHHBIX BapHaHTaX OCYLIECTBIIEHHs MAIUEHTA HE
NOJBEPTaAJI PErYJSIPHON MpOLEeAype MeperBaHus KPOBH (HanmpuMep, mojasepraiu He Oojee 4
npoLeaAypaM TMepesIuBaHus KPOBU 3a 12-MecsuHbli Nepuoa). B onpeneneHHbIX BapHaHTAX
OCYIIECTBJIEHHSI MALEHTA TIOABEPTajIy PEryJIIPHON MpoLeaype NepeuBaHus KpOBHU (HAnpuMep,
NOJIBEPTaIU TI0 MEHbINEH Mepe 4 MpoLeaypaM nepenBaHus KpoBH 3a 12-mecsiuHbli nepuon). B
ONpENENEHHBIX BapUAHTAX OCYLIECTBJICHUs NALUEHTa MOABEPraid PEryjsipHON MNpouenype
NepeNnBaHus KPOBU, MPHU 5TOM €ro MOABEPralu N0 MEHbIIeH Mepe 6 mpouenypaM NepenBaHus
KpOBU 3a 12-mecsuHblli nepuod. B omnpeneneHHbIX BapHaHTaxX OCYIIECTBJICHHUS Yy MALUEHTA,
MOJBEPTaBIIETrOCs PEryJIsiPHON MpOLenype MepenuBaHusl KPOBH, KOHLEHTPALHsI T'eMOrIoOnHa
(Hb) cocraBmsier <12,0 r/mn (y myxumn) win <11,0 r/an (y xenmwun). Hampumep, 15. B
ONPENEIECHHBIX BAPUAHTAX OCYIIECTBJICHHs NALUEHTa NOABEPrajau CIUIECHOKTOMUH.

B onnom Bapmante ocymectiaenus myrtaiust PKR BeiOpana u3 rpymmsl, cocTosiei u3
A31V, A36G, G37Q, R40W, R40Q, L73P, S80P, P82H, R86P, 190N, T93I, GO9SR, M107T,
GI111IR, A115P, S120F, H121Q, S130P, S130Y, V134D, R135D, A137T, G143S, I153T, A154T,
L155P, G159V, R163C, R163L, T164N, G165V, L167M, G169G, E172Q, W20IR, 1219T,
A221Y, D221IN, G222A, 1224T, G232C, N253D, G263R, G263W, E266K, V269F, L272V,
L272P, G275R, G275R, E277K, V280G, D281N, F287V, F287L, V288L, D293N, D293V, A295],
A295V, 310N, I314T, E315K, N316K, V320L, V320M, S330R, D331N, D331G, D331E, G332,
V335M, A336S, R337W, R337P, R337Q, D339N, D339Q, G341A, G341D, [342F, K348N,
A352D, I357T, G358R, G358E, R359C, R359H, C360Y, N361D, G364D, K365M, V368F,
T3711, L374P, S3761, T384M, R385W, R385K, E387G, D390N, A392T, N393D, N393S, N393K,
A394S, A394D, A394V, V395L, D397V, G398A, M4031, G406R, E407K, E407G, T408P,
T408A, T408IL, K410E, G411S, G411A, Q421K, A423A, A423A, R426W, R426Q, E427A,
E427N, A431T, R449C, 1457V, G458D, A459V, V460M, A468V, A468G, A470D, T477A,
R479C, R479H, S485F, R486W, R486L, R488Q, R490W, I494T, A495T, A495V, R498C,
R498H, AS503V, R504L, Q505E, V5061, R510Q, GS11R, GS511E, R518S, R531C, R532W,
R532Q, E538D, G540R, D550V, V552M, G557A, R559G, R559P, N566K, MS68V, R569Q),
R569L, Q58X, E174X, W201X, E241X, R270X, E440X, R486X, Q501X, L508X, R510X,
E538X, R559X. Takue myranmu onucanel B Canu et.al., Blood Cells, Molecules and Diseases
2016, 57, pp. 100-109. B ogHoM BapuaHTe ocyuiectieHus MmyTanTHas popma PKR BeiOpana u3
G332S, G364D, T384M, K410E, R479H, R479K, R486W, R532W, R510Q u R490W. B

OTpeJIeNIeHHBIX BapUaHTax ocyliecTBiIeHns: MmyTanTHas popma PKR BeiOpana n3z A468V, A495V,
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I9ON, T408I, u Q421K, u R498H. B ompeneneHHbIX BapHaHTaX OCYILIECTBJICHHUS MyTaHTHAas
¢dopma PKR npencrasnsier coboii R532W, K410E unu R510Q.

B onHOM BapmaHTe OCYINECTBJIEHHS IO HACTOALIEMY M300PETEHUIO MPEACTABIEH CIIOCO0
JeUeHUss aHeMUM y CyOBeKTa, MpeaycMaTpuBaroIiuii BBereHHE CyObekTy 3¢ddexTHBHOrO
xonudecTsa (1) coeaAnHEHNUs, ONMMCAHHOTO B TAHHOM JIOKYMEHTe (Harnpumep, CoequHeHus Gopmyan
(I) - (V), npencrasneHHoro B mpuMepax u B radnuue 1 u Ha ¢urype 1), nnu ero papmaneBTHIECKH
npueMieMoi cony; (2) papMareBTHIECKH MPUeMIIEMOI KOMITO3HLINY, COAepsKallel COeNnHEeHNE,
ONMUCAaHHOE B JaHHOM JOKYMEHTe, Wi ero (apMaleBTUYecKH MPUEMIIEMYI0 COJb U
(apmManeBTHYECKH IPUEMIIEMBIH HOCUTENb. B OnpeiesIeHHbIX BapuaHTax OCYLIECTBIICHHS aHEMUS
NpPEACTaBIsieT  COOOM  OU3IPUTPONMOITUYECKYI0  AHEMHIO, TaKyl Kak  BPOJKACHHAs
nuzspurponostudeckas anemuss tuna I II, III wnm IV. B onpeneneHHbIX BapuaHTax
OCYIECTBIICHHS] aHEMHsI TPEACTABJsIET COOOW TeMOJIMTUYECKYIO aHEMHUIO. B ompeneneHHbIX
BApUAHTAX OCYLIECTBJICHHS F€MOJIUTHYECKAs aHEMHUsl MPEACTABIsieT COOOH BPOXKIEHHYIO W/WITN
HACJIEZICTBEHHYIO (OPMYy TeMOJHMTHYECKON aHemuu, Takyr kak PKD, ceprnoBumHOKIETOYHAs
aHemusi, Tajlaccemuu (Hampumep, anbda wWiIH OeTa), HACIEACTBEHHBIH CHEPOLUTO3,
HacJIeZICTBEHHbII 3JUTAIITOLIUTO3, MapoKCHU3MallbHas HOYHasi reMOTJIOOUHY P,
aberamunonporenneMus: (cuHapoMm baccena-Kophuseiira). B ompeneneHHBIX BapHaHTax
OCYIIECTBIIEHHsI ~ TE€MOJUTHYECKass  aHEeMHUs  NPEACTaBisieT  co0OM  MPHOOPETEHHYIO
reMOJIMTUYECKYIO AHEMHUIO, KakK, HalpuMep, AyTOMMMYHHYK) TI€MOJUTHUYECKYI) aHEMHIO,
reMOJIMTUYECKYIO aHEMHUIO, MHIYLMPOBAHHYIO JIEKapPCTBEHHBIM CPEICTBOM. B omnpeneneHHbIX
BApPUAHTAaX OCYIIECTBIEHHs TE€MOJUTHYECKass AaHEeMHUs MpPEACTaBisieT Cco0OM  aHeMHIo,
SBJIAIOLIVIOCST COCTABJIAIOLIEH MYyJIBTUCHCTEMHOrO 3a00JIeBaHMS, TAaKyl Kak aHeMus IpU
BPOXKJIEHHON SPHUTPOINOSTHYECKO mnporonopupun, anemuss Pankonu, anemust [lafimonna-
brekgena.

Kak 3T0 ucnonb3yercst B JAHHOM JOKYMEHTE, TEPMHUH «aHEMHs1» OTHOCHUTCS K Aeduuury
spurpouutos (RBC) u/unu remornoduna. Kak 310 uConb3yeTcs B JAHHOM JOKYMEHTE, aHEMHUS
BKJIFOYAE€T BCE THIbI KJIMHUYECKH BBIPAKEHHOW aHemuu, Hampumep (0e3 orpaHu4YeHHs):
MUKPOLUTAPHYIO AaHEMHIO, >KeNe30Ae(PHLUHUTHYI0 aHEMHIO, TeMOTJIOOMHONATHH, HAPYLICHUE
CHHTE3a TeMa, HApYLICHWe CHHTe3a TIJIOOMHA, CUIepoOJIACTHYIO aHEMHUIO, HOPMOLHTAPHYIO
AHEMHIO, aHEMUIO TP XPOHMYECKOM 3a00JIeBaHNY, ATUIACTHIECKYIO aHEMHIO, FeMOJIMTHYECKYIO
AHEMHIO, MAKPOLMTAPHYIO aHEMHUIO, METaJIO0aCTHUECKYI0 aHEMHIO, MMEePHULMO3HYI0 aHEMHUIO,
IMMOP(HYIO aHEMHIO, AHEMHUIO V HEJIOHOLICHHBIX, aHeMHi0 @aHKOHM, HACJIEICTBEHHBIN
cepounTo3, CEPIOBUIHOKICTOYHYI) AHEMHIO, AyTOMMMYHHYIO TE€MOJUTHYECKYIO aHEMHIO
TEIJIOTO THUMA, TEeMOJUTHUYECKYID AHEMHUIO C XOJIOAOBBIMH arrjilOTUHHHAMH, OCTEOIETpPO3,
TaJaCCEeMUI0 U MUEJIOAUCIIIACTUUECKUNA CUHAPOM.

B omnpeneneHHBIX BapuaHTax OCYILECTBJIEHHMS AHEMHUIO MOXXHO JWArHOCTUPOBATH IO
pa3sBepHYTOMY KJIMHMYECKOMY aHAlN3y KpOBHU. B ompeneseHHbIX BapuaHTaX OCYIIECTBJIEHUS
AHEMHIO MOKHO MAarHOCTHPOBATh HA OCHOBE M3MEPEHHs OJJHOIO WK OoJiee MapKepOB reMOJIH3a
(Harmpumep, KOJIMYECTBA RBC, reMOorJIo0nHa, PETHUKYJIOLIUTOB, IIMCTOLUTOB,

naxrataeruaporenassl (LDH), ranrormoOuna, OunupyOunHa u (eppuTHHA), W/HIH CPEOHErO
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oobema spurporura (MCV) mnpu reMoCHAEpUHYPHM, W/WIM IIUPUHBI paclpeneIeHus
spurpourtoB 1o oobemy (RDW). B kOHTEKCTe HacTOsIIIero n300peTeHrst aHEMUS TPUCYTCTBYET
B TOM ClIy4ae, eciu KoHIeHTpauus remorjoouna (Hb) y mHnuBuayymMa HaxonuTcst Ha ypOBHE,
HIbKe TpeOyemoro, Hampumep koHueHTpauus Hb cocraBiser menee 14 1/mn, Oonee
npennoyTuTeNbHO Menee 13 r/man, Oonee mnpegnodturenbHO MeHee 12 r/ma,  Gosee
npeanoyTUTeNbHO MeHee 11 1/ nnn Hanbosnee mpeanouTHTeNnbHO MeHee 10 r/m.

B onpeneneHHBIX BAPHAHTAX OCYIIECTBJIECHUS B JAHHOM JOKYMEHTE IPEICTABIIEH CIIOCO0
YBEJIMYCHUS] KOJMUYECTBA TeMOrIoOMHa y CyObekTa myTeM BBeAeHUsT eMy 3(P(PEKTUBHOTO
KOJINYECTBA COCAMHEHUs, ONMUCAHHOTO B JAHHOM JOKYMEHTEe, WIH ero (apMaleBTHYECKU
NpUeMJIEMON CONM WM  (apMaleBTHYECKH MPUEMIIEMOM KOMIIO3WIMH Ha €ro OcHoBe. B
OTpEeNeICHHBIX BAPHAHTAX OCYIIECTBIICHUS MPEACTABICHHBIN CIOCOO 00ecreunBaeT yBeInIeHue
KOHLIEHTPALlMN TreMorjobnHa y cyOwpekTa. B ompeneneHHBIX BapuaHTaX OCYIIECTBIICHUS
NPeICTaBIEHHbIN Ccrocod obecriedynBaeT yBenwmdeHHe KoHIeHTpauuu Hb mo HeoOxomumoro
ypOBHsI, HapuMmep 10 yposHs Beiue 10 r/mi, Gonee mpennoururensHo Bbime 11 r/mm, Gonee
NPEANOYTUTENBHO BhIe 12 r/mnm, Oojee mpeamodTuTeNnbHO Bbimie 13 r/anm wnm Hambonee
NPEANOYTUTENBHO BhIlIe 14 1/11. B onpeneneHHbIx BapHaHTax OCYLIECTBISHHS IPEACTaBICHHBIN
crniocob obecnieunBaer ysennueHne KoHueHTpau Hb Ha mo meHbineit Mepe npudiamsurensHo 0,5
r/nn. B omnpeneneHHbIX BapuaHTax OCYLIECTBIEHHs IPENCTaBJIEHHBIN crocod obecrednBaeT
yBenndeHne koHuenTpauun Hb Ha mo menbineit mepe npudnusurensHo 1,0 /. B onpeneneHHbx
BapUAHTaX OCYIIECTBIIEHHS MPENCTABIECHHBIN CIOcO0 obecreunBaeT yBeInueHHe KOHLEHTPAuu
Hb Ha no menbIneit Mmepe npubnmusurTensHo 1,5 1/, B onpeaeneHHbIX BapHaHTaxX OCYLIECTBICHUS
NpEeACTaBIEHHBIN criocod obecnieunBaer yBenudeHne koHueHtpaunu Hb Ha mo meHnbineii mepe
npubnusutensHo 2,0 r/mnn. B onpeneneHHBIX BapHaHTaX OCYINECTBJICHUS IPEACTaBJICHHBIN
criocob obecnieunBaeT yBeandeHne KoHueHTpaunu Hb Ha mo MeHbineit Mmepe npuOinn3uTensHo 2,5
r/m. B ompeneneHHbIX BapHaHTaX OCYILIECTBJIEHHs IPEACTABJICHHBbIH Crocod obecrednBaer
yBeJn4eHne KoHueHTpauuu Hb Ha mo MeHbineit Mmepe npudnusutensHo 3,0 /1. B onpeneneHHbIx
BaPUAHTAX OCYILIECTBIJICHHS MPENCTABICHHbIN CIIOCOO 0OecreYnBaeT YBEeIMYEHHE KOHICHTPALUU
Hb Ha o mMeHbInel Mepe npuOmu3uTeIbHO 3,5 /1. B onpeaeneHHbIX BApHAHTaX OCYLIECTBICHUS
NpEeACTaBICHHBIN criocod obecneunBaer yBenudeHne KoHueHTpaunu Hb Ha mo meHbined mepe
npubmmsutensHo 4,0 r/mn. B onpeneneHHBIX BapuUaHTaX OCYINECTBJICHUS TPEICTaBJICHHBIN
crniocob obecnieunBaer yBennueHne KoHUeHTpau Hb Ha mo MeHbineit Mepe npudian3uTensHo 4,5
r/nn. B omnpeneneHHbIX BapuUaHTaX OCYLIECTBIEHHS MNPENCTaBJIEHHBINH criocod obecrednBaeT
yBenndeHne KoHueHTpauun Hb Ha mo Menbineit Mmepe npubnusutensHo 5,0 /. B onpeneneHHbIx
BAPUAHTAX OCYILIECTBIICHHS MPENCTABICHHBIN CIIOCOO 0OecreynBaeT yBeIMYeHHe KOHIEHTPAUN
Hb Ha o mMeHbInel Mepe mpuOIM3uTENbHO 5,5 /11 B onpeaeneHHbIX BApHaHTaX OCYILIECTBICHUS
NPEeACTaBICHHBIN criocod obecneunBaer yBenudeHne koHueHTpaunu Hb Ha mo meHbinell mepe
npubmm3uTenbHO 6,0 r/a.

B omHOM BapuaHTE OCYINECTBIECHHS HACTOSINErO HM300pPETEHHs MPEACTaBIEH CIOco0
JIEYSHHUs] TE€MOJIMTUUECKON aHEeMMH, NPeNyCMaTPUBAIOLINI BBeAeHHE CYOBEKTY 3(PPEeKTHBHOIO

konuecTBa (1) coennHeHus, OMUCAaHHOTO B JAHHOM JJOKYMEHTE (Harpumep, CoequHeHus: hopmy
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(D - (V), npencrasnenHoro B mpumMepax u B Tadbaune 1 u Ha purype 1), mum ero papmaneBTHUECKH
npuemieMoii cony; (2) papManeBTHUECKH MPUEMIIEMON KOMIIO3HLINY, CONlepIKalleil COequHEeHNE,
ONMUCAaHHOE B JaHHOM JOKYMEHTe, Wi ero (apMaleBTHYeCKH MpPUEMIIEMYIO COJb U
(bapmareBTHIECKH IPUEMIIEMbII HOCUTENbD.

B nononHUTENBHOM BapHaHTE OCYIIECTBIIEHHS] MEeMOJIUTUYECKAs aHEMUsl MPEICTABISET
coOOll HAaCNEeNCTBEHHYIO W/WJIM BPOXKACHHYI) TE€MOJIMTHYECKYIO AHEMHIO, MPHOOPETEHHYIO
TeMOJIMTHUYECKYI0 AaHEMMIO WJIM AHEMMIO, SIBJAIOLIYIOCS COCTAaBJIAIOLIEH MYJIBTUCHCTEMHOIO
3aboneBanuss. B onpeneneHHbIX BapHAHTAX OCYINECTBJICHUS TE€MOJIMTHYECKAsh aHEeMUs
NpeACTaBIsieT COOOH BPOKACHHYIO aHEMHIO. B ompeneseHHbIX BapHaHTaX OCYIIECTBIICHHS
IeMOJIUTHYECKAasl AHEMHs  SIBJIIETCS  HACJIEACTBEHHOW  (Hampumep, HecdepouuTapHas
reMOJIUTUYECKAsl aHEMHUSI HJTA HACJIEICTBEHHbIN cpeporuTos).

B opHOM BapuaHTe OCYINECTBIIEHHUS O HACTOSIIEMY HM300PETEHHUIO MPENCTABIEH CIOCO0
JIEYEHUs] TaJlACCEMHH; HACJIENCTBEHHOrO C(eponnTO3a; HACIEACTBEHHOIO 3JUIHITOLUTO3a;
aberamunonporenHeMun wWin cuHapoma bacceHa-KopHiBelira, mapokcH3ManbHONH HOYHOH
reMOTJIOOMHYPUH;, TPHOOPETEHHOW TeMOJUTUYECKOH aHeMUH (HampuMep, BPOXKIESHHBIX aHEMUH
(HarpuMep, SH3MMOMNATHH)); CEPIIOBUAHOKIETOUYHOW AaHEMHUH WM aHEMHU TPH XPOHHYECKHX
3a00NeBaHMAX, TNPENyCMATPUBAIOIINKA BBeAeHHE CyObekTy 3¢ddexrnBHoro xomuuecrsa (1)
COEAMHEHUs], OMMCAHHOTO B IAHHOM JAOKyMeHTe (Hampumep, coexamneHust ¢opmyrn () - (V),
NPEACTABICHHOrO B npuMepax W B Tabmune 1 u Ha Qurype 1), mnm ero ¢apmaneBTHUECKH
npuemieMoii cony; (2) papManeBTHUECKH MPUEMIIEMON KOMIIO3HLIUY, CONlepIKalleil COeqUHEeHNE,
OMUCAaHHOE B JaHHOM JOKYMEHTe, WIH ero (apMaleBTHYeCKH MpPUEMIIEMYIO COJb U
bapmMareBTHIECKH PUEMIIEMBIN HOCUTENb. B OTHOM BapuaHTe OCYIIECTBIEHUs IPHOOpETEHHAs
reMOJIMTHYECKAasl aHEeMUs BKJIIOYAET BPOXKIEHHblE aHEeMMU. B ompeneneHHBIX BapHUaHTax
OCYINECTBJIEHHs] TPEACTABICHHBIH CIOCOO sBIAETCS CIIOCOOOM JIedeHUs TajacceMuu. B
OIpeAEICHHBIX BapUaHTaX OCYLIECTBIICHHS TaJaCCEMIs PeACTaBIsieT co00il OeTa-TanacceMuro.

Kak 3TO wuCnosjm3yercss B JaHHOM JOKYMEHTE, TajacCeMHs TPEACTaBIsIeT COOOM
HACJIEICTBEHHOE HAPYLIEHHE CO CTOPOHBI KPOBH, MPU KOTOPOM B OPraHU3ME BbIpaOaThIBAETCS
aHoMasibHasi ¢opMa reMorjioOnHa. B omnpeneneHHbIX BapuaHTaX OCYLIECTBJICHHs HAapyLICHUE
NPUBOIUT B PE3YJIbTATe K Pa3pyIICHUIO OOJBIINX KOJIMYECTB 3PUTPOLIMTOB, YTO BBI3BIBAET
aHeMHI0. B onpeneneHHbIX BapuaHTaxX OCYIIECTBIIEHUS TAIACCEMHsI IPEACTaBIAET cO00M anbda-
TaJacCeMHI0. B omnpeneneHHbIX BapHaHTAaX OCYINECTBIEHUS TajlaCCEeMMUsl MPENCTaBIsIET cOOOit
OeTa-TamacceMHuro.

B onmHOM BapuaHTe OCYINECTBJICHHS HACTOAIIErO0 W300PETEHUs! MPENCTaBIEH CIOCO0
aKkTHBalMM MyTaHTHOH ¢opmel PKR B spurpounrax, mnpenycMaTpUBAIOLINN BBEICHUE
HYKJAIOLIEMYyCsl B 3TOM CyOBeKTy 3pdexTnBHOro konmudecrsa (1) CoOeqnMHEHUs, OMMMCAHHOTO B
IaHHOM JoKyMeHTe (Hanpumep, coenunenust popmyn (I) - (V) B npumepax u B Tadnuue 1 v Ha
¢durype 1), nwnu ero papmaneBTHUECKH NpHeMIeMON cony; (2) dpapMaLeBTHUECKH PUEMIIEMON
KOMITO3UIINH, CONEeprKallell COeAMHEeHHe, ONHMCAaHHOE B JAaHHOM JOKYMEHTe, WJIH ero
(bapmMaeBTHIECKH MPUEMIIEMYIO COJIb U (papMaleBTUUECKH MpUEeMIIEMbII HocuTenb. B ogHOM

BapHaHTEe OCYIIECTBJEHUs CIIOCOO MpencTaBisieT coboii cnocod ex vivo. B apyrom BapuaHTe
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OCYIIECTBIIEHHsI CIOCOO TMpeAcTaBisieT coOOoH crmocod in vitro. B HEKOTOpBIX BapHaHTax
OCYIIECTBIIEHHSI KPOBb MJIM SPUTPOLIUTHI TIOJIYUAIOT OT WJIH BBIIENSIOT Y CYOBEKTa, CTPAAAIOIEero
oT 3a00JeBaHUs WM HApyIIEHUs WM MPEIPaCHONIOKEHHOTO K TaKOMY, KOTOPO€ BBIOpAHO U3
rpymnmsl, cocrosimed u3 nedpunura nupysatkuHasbl (PKD), tamaccemun (Hampumep, Oera-
TAJacCeMHMM),  HACIEACTBEHHOrO  C(pepoluTo3a,  HACJIENCTBEHHOIO  BJUIMNTOLIMTO3A,
abetanmumnonporenHeMun win cuHapoma baccena-KopHuBeiira, CeprnoBUIHOKIETOUHONH aHEMUH,
NapOKCU3MAJIbHOH HOYHOH TreMOrIoOMHYpHH, aHeMUHU (HampuMep, IU33PUTPOIIOITHYECKOM
AaHEeMMH), TEMOJIMTUYECKON aHEeMUU M aHeMHUH TPH XPOHUUECKUX 3a00yeBaHUsIX. B HEKOTOpPBIX
BAPUAHTAX OCYIIECTBJIEHHS] T€MOJMTUYECKAs AHEMHs MPENCTaBlisieT COOON HACIEeICTBEHHYIO
W/WIH BPOJKICHHYIO TEMOJIUTUYECKYIO aHEMUIO, TPUOOPETEHHYIO TeMOJTUTUYECKYIO aHEMHUIO WITH
AHEMHIO, SIBJISTFOIIYIOCS COCTABISIOIIEH MyJIbTUCHCTEMHOTO 3200 I€BaHUSI.

B omHOM BapuaHTe OCYINECTBICHHS HACTOSINErO HM300pPETeHUs] MPEACTABIEH CIOCcOo0
aktuBauuu PKR aukoro tuna B 3puTponuMTax, NpeayCMaTpUBAIOIINNI BBEICHUE HYKAAKOLIEMYCsl
B 3TOM CcyOBekTy 3¢ dekTuBHOro KomyecTna (1) CoequHeH s, OMMUCAHHOTO B TAHHOM JIOKYMEHTE,
(marmmpumep, coenunenus dopmya (1) - (V) B mpumepax u B Tabnuue 1 u Ha durype 1), wim ero
dapmaneTiyecku npuemiemor comm; (2) QapmaneBTUYECKH NPUEMIIEMON KOMIIO3ULINH,
colepiKallel COeNMHEHHe, OMHMCAHHOE B JAHHOM JOKYMEHTE, I ero (apMaleBTHYECKH
NpUEMIIEMYI0 COJb W (apMaLeBTUYECKH TpHEMIIeMblii HocuTenb. B omHOM BapuaHTe
OCYIIECTBIIEHHUsI Crocod mpencraBiseT coboit cmocod ex vivo. B apyrom Bapuanre
OCYIIECTBIIEHHsI CIOCOO TMpeAcTaBisier coOOH crmocod in vitro. B HEKOTOpBIX BapHaHTax
OCYIECTBIJIEHHSI KPOBb MJIM SPUTPOLIUTHI TIOJIYUAIOT OT WJIH BBIIENSIOT Y CYOBEKTa, CTPAAAIOIero
OT 3a00JIeBaHUs WM HApyLIEHUs WJIM MPEIPaCHONIOKEHHOTO K TaKOMY, KOTOPO€ BBIOPAHO U3
rpynmel, cocrosimed u3 neduiura nupysBatkuHasel (PKD), tamaccemun (Hampumep, Oera-
TaJaCCeMHM),  HACJIEACTBEHHOrOo  C(epoLuTos3a,  HACIEACTBEHHOIO  3JUIMNTOLIUTO3a,
abetanmumnonporenHeMun nin cunapoma baccena-KopHuBeiira, CeprnoBUIHOKIETOUHON aHEMUH,
MapOKCU3MAJIbHON HOYHOW T'eMOrNIOOMHYpUM, aHEMHUHU (HAMpPUMED, AU3IPUTPONOITHUECKOMH
aHEeMMH ), TeMOJIUTUYECKON aHEeMUU M aHeMUH TPH XPOHUUYECKUX 3a00yeBaHUsIX. B HEKOTOpPBIX
BAPUAHTAX OCYIIECTBJICHHS] T€MOJMTUYECKAs AHEMHs MPENCTaBNsieT COOOH HACIEICTBEHHYIO
W/WJIH BPOJKICHHYIO TEMOJIUTUYECKYIO aHEMUIO, TPUOOPETEHHYIO TeMOJIUTUYECKYIO aHEMUIO WITH
AHEMHIO, SIBJISIFOIIYIOCS COCTABISIOIIEH MyJIbTUCHCTEMHOTO 3200 I€BaHUsI.

B omHOM BapuaHTe OCYLIECTBICHHS IO HACTOSALIEMY M300pPETEHUIO NPEACTaBICHO
npumeHenne (1) coeaMHeHWs, ONMUCAHHOTO B JAHHOM JOKYMEHTe (Hampumep, COCOHHEHHS
dopmyn (I) - (V), npencraBneHHoro B mpumepax W B tabmune 1 u Ha ¢urype 1), wim ero
dapmaneTiyecku npuemiemor comm; (2) QapmaneBTUYECKH NPUEMIIEMON KOMIIO3ULIUH,
colepiKallel COeNMHEHHe, OMHMCAHHOE B JAaHHOM JOKYMEHTE, MM ero (apMaleBTHYECKH
IPUEMIIEMYIO COJIb B (hapMaLieBTHYECKH IPUEMIIEMbIA HOCUTENb JJIs IOJY4YEeHHUS JIEKAPCTBEHHOTO
npernapaTa Uil YBEJIMUEHHUS] MPOJOJDKUTENbHOCTH KU3HU 3putpountoB (RBC), B oTHOmEHNN
KOTOPBIX 3TO HEOOXOIHMMO.

B nononHUTENBHOM BapHaHTE OCYIIECTBIEHHS COEOUMHEHHE WM (apMarieBTUYeCKast

KOMIIO3ULUs COCTABJICHBI IJIS SKCTPAKOPIOPAJIBHOTI'O HETTOCPEACTBEHHOTO I[O6aBJ'IeHI/Iﬂ K LIeJIbHOM
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KPOBU WJIM 3PUTPOLIMTAPHOM Macce. B apyrom BapmaHTe OCYLIECTBIEHHs COSIUHEHHE WU
bapmanieBTHUECKast KOMIIO3HLIUS COCTABJICHBI AJIs1 BBEIEHHS HY KIAOIEMYCSl B 3TOM CyOBEKTY.

B omHOM BapuaHTe OCYILIECTBIEHHS IIO HACTOALIEMY M300pPETEHHIO NPEACTaBIECHO
npuMeHeHue (1) coeauHeHMs, ONMMUCAHHOTO B JAHHOM JOKYMEHTe (Hampumep, COEOMHEHUS
dopmyn (I) - (V), mpencrasienHoro B mpumepax u B Tabmune | u Ha ¢urype 1), wim ero
dapmauesTiyeckn mnpuemseMoil comu; (2) ¢apManeBTHYECKH NPHEMIIEMOH KOMIIO3ULINH,
comepiKalel COeOUHEHHEe, ONMMCAHHOE B JAaHHOM JOKYMEHTE, WM ero (papMaleBTHYECKH
NpUEMJIEMYI0 COJIb M (DapMALIEBTUUECKH MPUEMJIEMbIii HOCHTENb C LEJIBbI0 TOJY4YEHUs
JIEKapCTBEHHOI'O Tperapara IJisi PeryJUpOBKH ypoBHel 2,3-mudocdoriuiepata B KPOBH, B
OTHOILIEHHH KOTOPOH CYIIECTBYET Takas HEOOXOIUMOCTb.

B omHOM BapuaHTe OCYLIECTBICHHMS IO HACTOSALIEMY HM300PETEHUIO NPEACTaBICHO
npuMeHerne (1) coeaMHEeHWs, ONMUCAHHOTO B JAHHOM JOKYMEHTe (Hampumep, COCOHHEHHS
dopmyn (I) - (V), mpencrasieHHoro B nmpumepax u B Tabmune 1 u Ha ¢urype 1), wim ero
dapmaneBTHUeCKH TpuemiieMol cond; (2) QapManeBTHYECKH NPUEMIIEMON KOMITO3HIINY,
colepiKallel COeNMHEHHe, OMHMCAHHOE B JAHHOM JOKYMEHTE, I ero (apMaleBTHYECKH
NPUEMIIEMYIO CONb M (papManeBTUYECKH NPUEMIIEMBIH HOCHTENb, C IEJIbI0 IOJY4YEeHHUs
JIEKapCTBEHHOTO Tpemnapara 1uis JISUeHHsI aHeMUH. B ornpeneneHHbIX BapHaHTaxX OCYIIECTBIICHUS
aHeMHUs TIPENICTAaBIAET COOOM AM33PUTPONIOITHIECKYIO aHEMHIO, KaK, HAIPHMEpP, BPOKICHHYIO
au3spurponosTudeckyro aHemuro tuna I, II, I wim IV. B onpeneneHHbIX BapuaHTax
OCYIIECTBIICHHS] aHEMHsI TPEACTABIsIET COOOHM TIeMOJUTHYECKYI0 aHEeMHUIO. B ompeneneHHbIX
BAPUAHTaX OCYILIECTBIICHUS F€MOJIUTHYECKAs aHEMMUsl MPEACTaBIsieT COOON BPOXKIEHHYIO W/WIN

HAaCJIEICTBEHHYIO bopmy FEMOJINTUYECKOU aHEMMUH, Kak HanpuMmep, PKD

2 2

CEPIOBUIHOKIETOUHYI0 aHEMUIO, TajlacceMuu (Hampumep, anbda unu 0era), HacIeACTBEHHbIH
chepoLnTO3, HACAEACTBEHHBIN 3JUIMNTOLMUTO3), NAPOKCU3MAIbHYI HOYHYIO I'€MOITIOOUHYPHIO,
aberamunonporenHemuto (cuHapoMm baccena-Kopauseiira). B omnpeneneHHbIX BapuaHTax
OCYLIECTBJIEHHsT ~ I'€MOJIUTUYECKass  aHeMHsl  HpeAcTaBisieT  coboif  mpuoOpeTeHHYIO

FrCeMOJIMTUYCCKYHO AaHCMHIO, KakK, HAIpuMEp, ayTOUMMYHHYH0 TC€MOJIMTHYCCKYH0O QAQHEMMUIO,

,
TeMOJIUTHYECKYI0 aHEMHUIO, MHAYLHPOBAHHYIO JIEKAPCTBEHHBIM CPEACTBOM. B ompeneneHHbIX
BAPUAHTAX OCYIIECTBJICHHs] TE€MOJUTHYECKAash aHEeMHUs NpPEACTaBsieT Cco0Oi  aHeMUIo,
SIBJIIFOLIYIOCST COCTABJISIFOLIEH MYJIBTUCHCTEMHOTO 3a0O0JIeBaHMS, TAaKyK) KaKk aHEeMHUs MpH
BPOXKIEHHON SPHUTPOINOSTUYECKON mnporomnopupun, anemusi Pankonu, anemusi [lalimoHna-
brekdena.

B omHOM BapuaHTe OCYLIECTBICHHS IO HACTOALIEMY M300PETEHUIO NPEACTaBICHO
npuMeHeHne (1) coemMHEeHWs, ONMMUCAHHOTO B JAHHOM JOKYMEHTe (Hampumep, COCOMHEHHS
dopmyn (I) - (V), npencraBneHHoro B mpumepax U B tabmune 1 u Ha ¢urype 1), wim ero
dapmaneTiyecku npuemiemor comm; (2) QapmaneBTUYECKH NPUEMIIEMON KOMIIO3ULINH,
colepiKallel COoelNMHEHHe, OMHMCAHHOE B JAHHOM JOKYMEHTE, MM ero (apMaleBTHYECKH
NpUEMIIEMYI0 COJIb M (PapMaLleBTUUECKH IPUEMJIEMbIH HOCHTENb C LEJIBbI0 IOJY4YEHUs

JIEKAPCTBEHHOIO Ipemnapara AJjsl JeYeHUs] FeMOJIUTUYECKON aHEMUH.

B omHOM BapuaHTe OCYILIECTBIEHHS IIO HACTOALIEMY M300pPETEHHIO NPEACTaBICHO
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npuMeHeHre (1) coeaMHEeHWs, ONMMCAHHOTO B JAHHOM JOKYMEHTe (Hampumep, COCOMHEHHS
dopmyn (I) - (V), npencraBneHHoro B mpumepax U B tabmune 1 u Ha ¢urype 1), wim ero
dapmaueBTiuecku npuemiemor comm; (2) QapmaneBTUYECKH NPUEMIIEMON KOMIIO3ULIUH,
coziepKalliell CoelMHEHHe, OMMCAHHOE B JAaHHOM JOKYMEHTE, HIH ero (apMaleBTHYECKU
IpUEMJIEMYIO COJb M (PapMaLeBTUUECKH IPUEMJIEMbIH HOCHTENb C LEJIbI0 IOJy4eHUs
JIEKapCTBEHHOT O Nperapara sl JISYeHUs] CEPIIOBUAHOKIETOUHON aHEMUH.

B omHOM BapmaHTe OCYLIECTBIEHHMS IO HACTOSALIEMY H300pPETEHHIO NPEICTABICHO
npumMeHenue (1) coeaMHEHWs, ONMUCAHHOTO B JAHHOM JOKYMEHTe (Hampumep, COCIHHEHUS
dopmyn (I) - (V), npencraBieHHoro B mpumepax W B Tabmune 1 u Ha ¢urype 1), wim ero
dapmaneBTHYeCKH TpuemiieMol cond; (2) QapManeBTUYECKH NPUEMIIEMON KOMIIO3HIIUY,
colepiKaliel COeNMHEHHe, OMHCAHHOE B JaHHOM JOKYMEHTE, I ero (apMaleBTHYECKH
NPUEMIIEMYI0 COJIb M (DapMALIEBTUUECKH TMPUEMJIEMbIH HOCHTENb C LEJIBbI0 TOJYYEHHUS
JIEKapCTBEHHOTO Ipernapara s ieueHust nedunura nupysatkutassl (PKD) y cyObekra.

Kak 310 ommcano B manHoM nokymeHte, PKD mpencrasmsier coboii nepunur PKR. B
OTpeneNIeHHbIX BapraHTax ocymectsieHus nepunut PKR accormmposan ¢ myTtarueit PKR.

B omHOM BapuaHTe OCYLIECTBICHHS IO HACTOSALIEMY M300pPETEHHIO MPEACTABICHO
npuMeHeHne (1) coeaMHEeHWs, ONMMCAHHOTO B JAHHOM JOKYMEHTe (Hampumep, COCOMHEHHS
dopmyn (I) - (V), npencraBneHHoro B mpumepax U B tabmune 1 u Ha ¢urype 1), wim ero
dapmaneTiyecku npuemiemor comm; (2) QapmaneBTUYECKH NPUEMIIEMON KOMIIO3ULINH,
colep:Kaliel COoenMHEHHe, OMMCAHHOE B JAHHOM JOKYMEHTE, M ero (apMaleBTHYECKU
OpUEMIIEMYI0 COJIb M (PapMaLeBTUUECKH IIPUEMJIEMbIH HOCHTENb C LEJIBbI0 IOJy4eHUs
JIEKapCTBEHHOIO IIperapara mJis JIEYeHHs TaJacCeMHM, HACleCTBEHHOro c(heporuTosa,;
HACJIEZICTBEHHOTO  JJUIMNTOLMTO3a; a0eTaJUIONpPOTeMHEMHN MJIM  CUHApoMma bacceHa-
KopHiBeiira; napokCH3MaJbHONW HOYHOH reMOrIOOMHYpHUH, NPUOOPETEeHHOH I'eMOJHTHYECKON
AHEMUH WJIM aHEMHH TIPH XPOHUUECKHUX 3a00JIeBaHUSX .

B omHOM BapuaHTe OCYLIECTBICHHMS IO HACTOSLIEMY M300PETEHUIO NPEACTaBICHO
npuMeHenue (1) coeaMHEeHHs, ONMUCAHHOTO B JAHHOM JOKYMEHTe (Hampumep, COCIMHEHUS
dopmyn (I) - (V), npencraBieHHoro B mpumepax W B Tabmune 1 u Ha ¢urype 1), wim ero
dapmaneBTHYECKH TpuemiieMol cond; (2) QapManeBTHUYECKH NPUEMIIEMON KOMIIO3HIIUY,
colepiKallel COeNMHEHHe, OMHMCAHHOE B JAaHHOM JOKYMEHTE, I ero (apMaleBTHYECKU
NPUEMIIEMYK0 COJIb M (PapMALIEBTUUECKH TMPUEMJIEMbIH HOCHTENb C LEJBbI0 TOJYYEHHUS
JIEKapCTBEHHOTO Mperapara JJisl akTUBaLuu MyTaHTHOH ¢opmbl PKR B spurponurax.

B onHOM BapmaHTE OCYILIECTBJIEHHs MO HACTosmeMy u3oOpeTeHuto npumeHenue (1)
COEAMHEHUs], OMMCAHHOTO B JTAHHOM JAOKyMeHTe (Hampumep, coexamneHust ¢opmyrn () - (V),
NPEACTABICHHbIX B IpuMepax W B Ta0muue 1 u Ha ¢urype 1), mim ero apManeBTHUECKH
npuemieMoii cony; (2) papManeBTHUECKH MPHEMIIEMON KOMIIO3HULINY, CONlepIKalleil COeqUHEeHNE,
ONMHCAaHHOE B JaHHOM JOKYMEHTe, WIH ero (apManeBTHYecKu MpPUEMIIEMYIO COJb U
(bapmMareBTHIECKH TPHUEMIIEMbIII HOCUTEIb, C LIENIBbI0 TIOJIY4EHUs JIEKaPCTBEHHOTO Tpenapara aJis
aktuBanuu PKR nukoro tumna B 3puTpoLmTax.

B onHOM BapuaHTe OCYINECTBJIEHHS IO HACTOALIEMY H300pPETEHUIO MPENCTABIEH CIIOCO0
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axktuBanmu nupyBatkuHasel R (PKR), npenycmarpuBaromuii nmpusenerne PKR B koHTakT €
3¢ ¢dexTuBHBIM KOMU4ecTBOM (1) coemuHeHMs, ONMMUCAHHOTO B JAHHOM IOKyMeHTe (HaIrpHuMep,
coequnenus popmyi (I) - (V), npeacrapnenHoro B mpumepax u B Tabnuie 1 u Ha ¢urype 1), wim
ero (hapmaleBTHUECKH MpUeMIIEMON conu 1iH (2) papMaleBTHUECKH TPUEMIIEMOI KOMITO3HULINY,
cofiepKallell CoelMHEeHHe, OMMCAHHOE B JIAaHHOM JOKYMEHTE, HIN ero (apMaleBTHYECKU
NpUEeMJIEMYI0 COJIb U (apMalleBTUUECKH NpPHEeMJIeMbIi HOCUTEIb. B OmHOM BapuaHTe
ocymectiennss PKR mpencraBmsier coboii PKR  nukoro Ttuma. B ngpyrom BapuaHTte
ocymecteienuss PKR npencrasnsier coboit myrantHyto Gopmy PKR. B HekoTOpbIx BapuaHTax
ocymectBiaeHuss PKR skcnpeccupyercss B spurpouutax. B onHOM BapuaHTe OCYLIECTBJICHUS
crocod mpencraBisieT coboi crocod ex vivo. B nmpyroMm BapuaHTe OCYIIECTBJIEHHUS CIOCOO
npeacrasisier cobol cnocod in Vvifro. B HEKOTOPBIX BapuaHTaX OCYLIECTBJIEHHS] KPOBb WU
SPUTPOLUTHI MOJYHYAIOT OT WM BBIACISIOT y CYOBEKTa, CTpagaromiero oT 3a00JeBaHUs WU
HApYLICHHUs WU MPEIPACIIONOKEHHOTO K TAKOMY, KOTOPO€ BBIOPAHO M3 TPYIIIbI, COCTOSIICH 13
nedurura nupysatkuHasbl (PKD), Tanaccemuu (Hanpumep, 6eTa-TanacceMun ), HaCIEACTBEHHOTO
cepounTo3a, HACIEACTBEHHOIO SJUIMNTOLUTO3a, a0eTATUIONPOTEUHEMUH WIH CHHIPOMA
baccena-KopHuBeiira, = CepnoOBUIHOKJIETOUYHOW  aHEMHH, NMapOKCU3MAJbHON  HOYHOM
reMOrJIOOMHYpPUH, aHEeMHH (HampuMep, AM33PUTPONOITUYECKON aHEMHH), TeMOJHUTHYECKON
aHEeMHH W aHEMUH INIPH XPOHUYECKHX 3a00JIeBaHUSX. B HEKOTOPBHIX BapHAHTAX OCYIIECTBIICHUS
IeMOJIUTHYECKAs] AaHEMHs TPEACTaBisieT CcoOOM HACIENCTBEHHYIO W/WIM  BPOKIACHHYIO
TEMOJIUTHYECKYI0 AHEMHIO, TPHOOPETEHHYI0 TeMOJIMTUYECKYI0 AaHEMHUIO WJIH aHEMHIO,
SBJIIOLIYIOCS] COCTABIISIOLIEH MyJIBTHCHCTEMHOTO 3a00JI€BaHMUS.

ITockonbky cOeIMHEHNs] U KOMIIO3ULIMY, ONTMCAHHBIE B JTAHHOM OKYMEHTE, BO3/IEHCTBYIOT
Ha OJMH M TOT k€ OMOJIOTMYeCKUil MyTh U MMEIOT aHAJIOTUYHBIA MEXaHH3M AEWCTBUS, KaK U
coenuHenusi, onucannbple B W02012/151451, TO coequHEHNs 1 KOMIO3ULIMH, NTPECTABICHHbBIE B
DaHHOM JIOKYMEHTE, MOTYT aKTUBHUpOBaTh MyTaHTHble (opmbl PKR, kak 310 ommcano B
WO02012/151451.

Kommnoszuiuu u nyTH BBEAEHUS

Kommnosuiiuy, ycTaHOBIEHHbIE B JaHHOM JOKYMEHTE, BKJIKOYAIOT COEJUHEHHUS,
YCTAHOBJIEHHbIE B JaHHOM JOKYMEHTe (Hampumep, COEOUHEHHEe, OIUCAHHOE B JIaHHOM
JIOKYMEHTE), a TaKXKe IOIMOJIHUTENIbHbIE TEPAIIEBTUUECKUE CPENCTBA, B CIy4ae UX HAJIWYHS, B
KonndecTBax, 3(QQEKTUBHBIX Ui OOECTeUeHHs] MOAYJILMK 3a00JeBaHHUS WM CHMITOMOB
3a00JI€BaHMs, B TOM YHCJIE ONMUCHIBAEMBIX B JAHHOM JJOKYMEHTE.

Tepmun «papmManeBTUIECKH MPHEMIIEMbIII HOCUTENb MM BCIIOMOTATEIbHOE BELIECTBO»
OTHOCHUTCSI K HOCUTEJIFO MJIM BCIIOMOTaTeIbHOMY BEIECTBY, KOTOPbIE MOKHO BBOAUTDH MALIUEHTY
BMECTE C COEAMHEHNUEM, MPEACTABIEHHBIM B JAHHOM JOKYMEHTE, U KOTOpbIe HE MOJABISAIOT €ro
(bapMakoIOrHYeCKyI0 aKTUBHOCTb M SIBJISIIOTCS HETOKCHYHBIMH TIPH BBEIEHHH B 103X,
JOCTATOUHBIX AJIsl AOCTABKU TEPANEBTUYECKOTO KOJINYECTBA COSIUHEHUS.

dapMaleBTUUYECKH IpUEMIIEMble HOCUTEJIM, BCIIOMOTaTeNbHblE BEINECTBA U CpPEIbl-
HOCHUTEIH, KOTOPBIE MOYKHO IPUMEHSTD B (PapMaLleBTUUECKUX KOMITO3ULUAX, MPETyCMOTPEHHBIX

B JAHHOM AOKYMCHTEC, BKJIFOYAIOT 0e3 OrpaHUYCHUSA HOHOOOMEHHBIE CMOJIbI, OKCHJ aJIJFOMHUHUA,
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cTeapaT aJIOMUHUS, JICLUTHUH, CAMO3MYJIbIUPYIOIIUECS CHCTEMbl JOCTaBKH JIEKAPCTBEHHOTO
cpenctBa (SEDDS), Takme xak d-o-Tokodepon-nonmdTuiaeHrukoiab — 1000-cykiuHar,
MOBEPXHOCTHO-aKTUBHBIE BELIECTBA, MpHUMEHseMble B (HapMalleBTHUECKUX JIEKAPCTBEHHBIX
¢dbopmax, Takue kak BUIbl Tween WK Apyryue aHaJIOTHYHbIE TIOJIUMEPHbBIE MATPULIBI JJIS TOCTABKH,
CHIBOPOTOUHBbIE O€NKH, TaKhe KakK 4YeJOBEYECKHI ChIBOPOTOYHBIM anbOymuH, OydepHbie
BEIIECTBA, Takue Kak (ocdarel, ruuuH, COpOUHOBAsT KHCIOTA, COPOAT KajHsi, CMECH HETIOHbIX
TIIMLEPUIOB HACBHIIIEHHBIX JKUPHBIX KHCJIOT PACTUTEIBHOIO MPOUCXOXKIEHUS, BOAY, COIHU WIIH
3JIEKTPOJIMTHI, TaKhe KaK TMPOTAMUHCYJb(DAT, ABy3aMeleHHbIH (OCHOPHOKUCIBIN HATPHIA,
(bOCHOPHOKHUCIBIN KaJIMi, XJOPUA HATPHUS, COJMU LMHKA, KOJUIOMIHBIA JHOKCHI KPEMHUSI,
TPUCHJIMKAT  MAarHus, TOJMBUHWINMHPPOJIUIOH, BeIIeCTBA HA OCHOBE  LEJUTIOJIO3BI,
NOJIMA TUJICHTJIMKOJb, KapOOKCHMETWIILIEIUTIONIO3Y HATPUs, TMOJHAKPUJIATBI, BOCKH, OJIOK-
COMONIMMEPBI TOJIUATHIIEHA W  TMOJMOKCUIIPOINUJICHA, TOJUATHICHTJIMKONb U JIAHOJUH.
[{MKJIONEKCTPUHBI, TAKUE KaK O-, - U Y-LUKJIONEKCTPUH, WU XUMUYECKH MOAU(DUIMPOBAHHBIE
MPOU3BOJHBIC, TaKHWE KaK TUAPOKCHATKWIIUKIONSKCTPUHBL, B TOM 4YHCIe 2- ©  3-
THIPOKCUITPOTHII-B-IIUKIIONEKCTPUHBI, HJIH APYTHE COTIOOMIN3UPOBAHHBIC MPOU3BOIHbBIC TAKXKE
MOJKHO YCIIEITHO MPUMEHSTh JJIsl YJYUIIeHHs] TOCTaBKU COeNMHEHUH (HOpMYJ, ONMHCAHHBIX B
JAaHHOM JOKYMEHTE.

dapMaleBTUYeCKHEe KOMITO3ULIUN, MPEAYCMOTPEHHBIE B JaHHOM JOKYMEHTE, MOXHO
BBOAHTH MEPOPAIbHO, MAPEHTEPAIBHO, MYyTEM HHTAISLMOHHOTO PACIBUICHHS], TyTEM MECTHOTO
HAHECEHMsI,  PEKTaJbHO,  HA3aJbHO, OYKKAJbHO, BarMHAJIbHO WJIH  IOCPEICTBOM
UMIUTAHTUPOBAHHOTO JIETO, MPEANOYTUTENIbHO, MTyTeM MePOpPaJbHOrO BBEIEHUS WM BBEIACHHS
uHbeKIuel. PapMareBTHYeCKie KOMIO3UINH, PEAyCMOTPEHHbIE B TAHHOM JOKYMEHTE, MOTYT
cofiepKaTh JIOObIEe TPAOUIMOHHBIE HETOKCHYHbIE (papMaleBTHYeCKH NMpUEMIIEMbIe HOCHTEIH,
BCIIOMOTaTeJIbHBIE BELIECTBA WU CPEIbl-HOCUTEIH.

dapmareBTHUYECKHEe KOMIIO3ULIUK, MPEAYCMOTPEHHBbIE B JaHHOM JOKyMEHTE, MOXHO
BBOJHTD MEPOPATIHHO B JIFOOOH MOIXOSIIEH 7151 IEPOPaIbHOTO BBEACHMS JIEKapCTBEHHOM opme,
B TOM 4HCje Oe3 OrpaHUYEHHs] B Karcyjax, TabJIeTKax, dMYJbCUSX U BOIHBIX CYCIEH3HSIX,
OUCTIEPCHUAX W pacTBopax. B ciydae TaOneTok misi NEpOpabHOrO NPHMEHEHHs OOBIYHO
MPUMEHsIeMble HOCUTEJIM BKJIFOYAIOT JIAKTO3Y M KYKYpPY3HbIH Kpaxmaj. Takke, Kak MpaBHIIO,
N00aBJISTIOT CMa3bIBAIOIIHE CPENICTBA, TAKHE KaK cTeapaT MarHus. J{Jist mepopajbHOrO BBEIEHUS B
(dbopMe Karcyibl MPUMEHUMbIE pa30aBUTENTN BKITIOUYAIOT JIAKTO3Y M CYXOH KYKYPY3HBIH Kpaxmall.
Ecnu BomHBIE CyCTIEH3UU W/WJIM SMYJBCUU BBOASIT MEPOPAIbHO, AKTUBHBIA HHIPEIUEHT MOXKET
OBITH CYTMEHIUPOBAH WJIU PACTBOPEH B MACHSHOH (haze, OObEIUHEHHOW C SMYJIBHUPYIOIIHMHU
W/WJTM CYyCTICHIUPYIOLIUMU CPEICTBAMH.

Ecnn xommoswnuu, mpencTaBieHHbIE B NaHHOM JOKYMEHTE, COIepiKaT KOMOWHAIIHIO
coenuHeHus (POPMYJI, OMIMCAHHBIX B JAHHOM JOKYMEHTE, U OJTHOTO WJIH 0O0Jiee NOTOIHUTETbHBIX
TePaNeBTHUECKUX WA MPOYHUIAKTUIECKIX CPENCTB, TO KaK COSNUHEHUE, TaK U JOTIOJTHUTEIIbHOE
CPEICTBO JAOJIKHBI MPUCYTCTBOBATH MPH YPOBHSIX JO3bI, COCTABJISIFOIINUX OT MPUOJIU3UTEIBHO 1 10
100% u Ooyiee MPENMmOUTUTENBHO OT MPUOIH3UTENBHO 5 10 95% OT A03bI, OOBIYHO BBOAMMOK

COT'JIaCHO CXEME MOHOTEpAIINU. I[OHOJ'IHI/ITGJ'H:;HI:;IG CpeacTBa MOXHO BBOAUTDH OTACJIBHO, KaK 4aCTb
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CXEMbl C HECKOJBKUMH JO3aMH, OT COCIUHEHHH, MPEIyCMOTPEHHBIX B NAHHOM JIOKYMEHTE.
ANBTEPHATUBHO 3THU CPEICTBA MOTYT COCTaBISTh YaCTb €OMHOH JIEKApCTBEHHOH (OpMBI,
CMEILIAHHBbIE BMECTE C COEAMHEHUSIMU, MPEIyCMOTPEHHBIMU B JAAHHOM JIOKYMEHTE, B €QUHOMU
KOMIO3ULINH.

CoenuHeHusi, ONMUCAHHBIE B JTAHHOM JIOKYMEHTE, HalpuUMep, MOXHO BBOAUTH IyTEM
UHDBEKLIUH,  BHYTPUBEHHO,  BHYTpPHAPTEPUANBbHO,  CyOAepMalibHO,  BHYTPHOPIOIIUHHO,
BHYTPUMBIIIEUHO WJIM  TOAKOXKHO, MJIM  MEpPOpaibHO, TPAaHCOYKKAJIbHO,  HA3aJIbHO,
TPAHCMYKO3aJIbHO, MECTHO, B BHIE O(TaIbMUYECKOrO Mpernapara Wil MyTeM WHTAJSILUH B 103€,
HAXOMSIIENCs B IUanasoHe ot npudnusurebHo 0,5 o npubmmusurenbHo 100 Mr/kr Maccel Tena,
aNbTEPHATHBHO B J103aX, HAXOMAIIUXCs B quamnazoHe oT 1 mr go 1000 mr/mosa, xaxmsie 4-120
YacOB MJIM COTJIACHO TPeOOBAHUSM JUIsi KOHKPETHOTO JIEKAPCTBEHHOrO cpeactsa. KommuecTBo
AKTUBHOTO WHIPEIUEHTa, KOTOPBIM MOKHO KOMOWHHPOBATH C MaTepyajiaMH HOCHTENS IS
MOJTYYEHUs] OJMHOYHOW JIeKapCTBEHHOH (hopmbl, OyneT BapbHpPOBaTh B 3aBUCHMOCTH OT
PELUITHEeHTAa, MTOJYYaroIero JISYeHHe, U KOHKPETHOTO criocoda BBeneHUs. TUMMYIHBIN npenapar
Oyzer comep:kaTh OT MPUONHM3UTENHEHO 5% a0 MpHOIU3UTENbHO 95% aKTUBHOTO COETUHEHHSI
(Bec/Bec). ANBTEPHATMBHO TakHe TMpemapatel copep:kar oT mnpudmmsurensHo 20% mo
npubnm3uTenbHO 80% aKTHBHOTO COSNUHEHHUS.

JKCHEPUMEHTAJIBHAA YACTD

Ilepeyenre coxkpameHui

Coxp. I[MonHoe Ha3BaHUE Coxkp. | IlonHoe Ha3BaHue

Oe3BogH. | Oe3BOMHBIN BOJAH. | BOXHBIN

MHUH. MHHYTa (MUHYTBHI) HACBIL | HACHIIEHHBIN

M MIJUTATATP q. Yachl

MMOJIb MIJUTHMOJTB(-H) MOJIb MOJIB(-H)

MS MacCC-CIIEKTPOMETPUS SAMP sIIEPHBIA MAarHUTHBIN PE30HAHC

TLC TOHKOCJIOHHAs1 Xpomarorpadus HPLC | BeicokoapdpexTrBHAS
KUIKOCTHAsI XpoMaTorpadust

LCMS KUIOKOCTHasE  xpomarorpadust - | MTBE | metun-tper-OyTrioBeiii a3¢up

MacC-CIIeKTPOMETPHS
DAST IUATHIIAMUHOCEpaTpUTOpUa CHCI; | xnopodopm
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DCM JIUXJIOPMETaH DMF auMeTIhopMaMu
Et20 VA THIIOBBIN 3Up EtOH | 3TunoBslii criupT
EtOAc STUIALEeTaT MeOH | MeTunosblii ciupT
MeCN ALUETOHUTPUI PE nerposeitHbli 3¢up
THF TeTparuapodypaH DMSO | numetuncynibhokcHm
AcOH YKCyCHasl KHCJIOTa HCI XJIOPUCTOBOAOPOIHASL KUCJIOTA
H2S04 cepHasi KUCJIoTa NH4Cl | xnopun aMMOHHS
KOH TUJIPOKCU Kausl NaOH | ruapokcua HaTpust
K»2COs KapOOHAT Kaus Na;CO | xapOoHaT HaTpUs

3
TFA TpudTOPyKCyCHAsT KUCIIOTA Na>SO | cynbdar HaTpus

4
NaBH4 Ooporunpua HaTPUs NaHC | OukapboHaT HaTpus

0Os
LiHMDS | rekcaMeTHiIaucuiIniIaMus JINTHs NaBH:4 | 6oporunpun HaTpus
EtsN wnu | TpusTUNIaMuH Py wnu | nupuaun
TEA Pyr
DMAP 4-(AMMETUIAMUHO ) TUPUIUH DIPEA | N, N-auu30onponuisTHIaMUH
BINAP 2,2’ 6uc(oudenundocdanrn) dppf 1,1-

ouc(nudenundocpuno)peppore
-1,1’-6unadTun
H
PEP ¢ocdo(eHonm)mupoBUHOTpaaHAS LDH JIaKTaTAeruAporeHasa
KUCJIOTa

DTT DL-nutuorpeuTton BSA ObI4Mii CBIBOPOTOYHBIN aNbOYMHUH
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NADH B- SEM 2-(TPUMETUIICHIIII )3TOKCUMETHIT
HUKOTUHAMMIAIEHUHINHYKIIEOTH]L,

BOCCTaHOBJIEHHBIN

p-TsOH | p-TonyoncynspoHOBast KHCIOTA DCE 1,2-puxnopatan

OO0mast IKcepUMeHTAIbHAS YaCTh

B crnepyromux npuMepax XWMHYECKHE pPEareHTbl NpUoOpeTanu y KOMMEPUECKUX
nocTaBIuKOB (Takux kak Alfa, Acros, Sigma Aldrich, TCI u Shanghai Chemical Reagent
Company) u npumeHsu 6€3 AOMOJHUTEIBHON OYHCTKU. PidIn-XxpoMaTorpadguio MpOBOIMIN Ha
Ez Purifier III ¢ nomoiusro xonoHku ¢ yactunaMu cuimkarens 200-300 mem. ITnanmers! s
AHAIUTUYECKOW U MpenapaTUBHON TOHKOCHOWHON xpomarorpaduu (TLC) npencrasisuim coOoit
HSGF 254 (tommunua 0,15-0,2 mMm, Shanghai Anbang Company, Kuraii). Criextpsl simepHOTO
MarHuTHOTO pe3oHaHca (IMP) peructpupoanu ¢ npumeneHnem Brucker AMX-300 i AMX-
400 AMP (Brucker, IlIBeiinapust). XUMHU4YeCKHE CIBUTH MPUBEIEHBI B HACTIX HA MIJUIMOH (ppm,
) etero(ESI) u onmpenenensl ¢ ucnonb3oBanneM macc-ciektpomerpa Waters LCT TOF (Waters,
CIIA). HPLC-xpomMarorpamMMmbl pPEeTHCTPUPOBAJIM HA  YCTAHOBKE I JKUAKOCTHOH
xpomatorpadun Agilent 1200 (Agilent, CIIIA, xononka: Ultimate 4,6 mx 50 mm, 5 M, moaBmkHasT
daza A: 0,1% mypaBbuHas KUCJIOTa B Bone;, moaBwxkHasA (aza B: aneTronuTpun). Peaknmm moxn
BO3/1€HCTBIEM MUKPOBOJIHOBOT'O U3JIy4€HHUs POBOMIIN B MUKPOBOJIHOBOM cUHTe3aTope Initiator
2.5 (Biotage, I1IBenus).

Ycnosua HPLC, ucnosnp3yemble B 3KCIIEPUMEHTAX, ONMUCAHHBIX B JAHHOM AOKYMEHTE,
SBJISIIOTCS CIIEYIO UMM

Cnocob 1

ITpubop: Shimadzu LC-2010AHT.

Komnonka: YMC-Triart C18, 50 x 4,6 MM, 5 MKM.

IMomswxkuast (aza: pacrBoputenp A: HO/CH30H/TFA=90/10/0,1, pactBopurens B:
H>O/CH30H/TFA=90/10/0,1.

Ckopoctb notoka: 2,5 MJI/MUH., TeMriepaTypa KoJoHku: 35°C; nuuna BosHbL: 220 HM/254
HM.

Cnocoo 2

ITpudop: Shimadzu LC-2010AHT.

Kononka: YMC-Triart C18, 50 x 4,6 MM, 5 MKM.

IMomsmwxkuast ¢aza: pacreoputens A: H,O/CH30OH/TFA=90/10/0,1, pactBopurens B:
H>O/CH30H/TFA=90/10/0,1.

Ckopoctb nmoroka: 2,5 MJI/MUH., TeMiiepaTypa koJoHku: 35°C; nmmHa BomHbL: 220 HM/254
HM.

Ycnosus npenaparusHoit HPLC, ucnosnb3yemble B 3KCIIEPUMEHTaX, ONUCAHHBIX B IAHHOM
TOKYMEHTE, SIBJIIIOTCS CIENYIOIIUMU.

ITpubop: Waters 2545B/2767.
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Kononka: YMC-Triart C18, 50 x 4,6 MM, 5 MKM.

IMomsmxkuast ¢asza: pacteopurens A: HxO (0,1% FA), pactsopurens B: CH30H wunmu
CH3CN.

Ckopoctb notoka: 20 Mi/MuH.; Temneparypa KonoHku: 35°C; nnuHa BoiHbL 220 HM/254
HM.

IIpumep 1. Cunres 6-(3-meTokcHOeH3UT)-2,4-nuMeTHI-4,6-q1uruapo-SH-

THa3040[5',4':4,5|nuppono|2,3-d|nupuaasun-S-ona
0
Na\/U\OEt 1) O-KcHION o S =N
NaOEt EtOH OEt 2) NaH Mel DMF /\O SO N
NS — ]’H \( [ (e L
J’\ t-BuOK,DMF 10

O 3)POCI;,DMF
4) NpHy H;0, 0
E1-1 2-3TOKCH3TaHOJ E1-2

Cragus A. Itun-(Z)-2-a3ugo-3-(2-MeTHJaTHA30I-S-WI)aKkpuaar

K pacrBopy NaOEt (803 wmr, 11,79 mmons) B EtOH (10 mn) mpu temmepatype OT
npubmmsutensHo -10°C o mpubmmurensHo -5°C  pobaBnsinM MO KalwsiM - pacTBop  2-
MeTIIITHa30-S-kapOanbaeruna (500 mr, 3,93 mmonb) u stmn-2-asugoanerara (1,53 r, 11,79
mMoinib) B OesBogHoM EtOH (3 wmur). PeakumoHHY:0 CMeCh TNepeMElIMBAIA B TEUEHHUE
npuOIM3NTENBHO 1 4., IpU 3TOM Temneparypy noanepskusanu Hike 0°C, 3aTeM HarpeBaiu a0 K.
T. U IEpEMELINBaIU B TeueHue eule 2 4. [Ioay4eHHyro cMeCh BbUIMBAJINA B HACBHILIEHHBIN BOAHBIN
NH4CI (50 mu) mpu 0°C u skcrparuposanu ¢ nomousio EtOAc. O6benuHeHHbIE OpraHUYeCKHe
CJIOM TPOMBIBAJIM COJIEBBIM PAacTBOPOM, BbICymIMBajdu Hax Oe3BomHbiM  NaxSOs u
KOHLIEHTPUPOBAJIM NP MOHW)KEHHOM JIaBJIEHUH C MOJy4eHHeM HeoOxoaumoro nponykra (500
M), KOTOPBIH HEMOCPEACTBEHHO MPUMEHSIN Ha ClIeAyroeil ctanaun 0e3 KakoH-Tn00 OYHCTKHY.
LCMS: macca/zapsin 239 (M+H)".

Cragus B. Dtun-2-merun-4H-nuppono|2,3-d]tuazon-S-kapéoxcunar

Cwmech stn-(Z)-2-a3uno-3-(2-merunruason-S-un)akpuiara (500 mr, 2,1 mMmonb) B o-
keuyone (5 mi) nepemernuBanu npu 140°C B TeueHue 2 4., 3aTeM OXJIAKIANU JI0 K. T., a 3aTEM
HETIOCPEACTBEHHO OYHMIIAJIH C MIOMOIIBIO KOJIOHOYHOW XpoMarorpaduu Ha CHUiUKarese (JIF0CHT:
nentad/EtOAc=6/1 ¢ nmonydenuem HeoOxomammoro mpoxykra (220 mr, Beixon 49,8%). LCMS:
macca/zapsan 21 1(M+H)™.

Cragus C. dtna-2,4-numerni-4H-nuppono[2,3-d]tuaszon-S-kapookcuaar

K pacteopy stun-2-merun-4H-muppoino[2,3-d]tuazon-S-kapbokcunara (160 mr, 0,76
mmosib) B DMF (3 mur) mpu 0°C mobasnsin NaH (36,5 mr, 1,52 mmone). PeakunonHyo cMech
nepeMernBaiy npu K. T. B Tedenue 0,5 4. ¢ nocnenyomnm aodasnennem CHsI (47 mxi, 0,76
MMmoJib). [TonyueHHyr0 cMech mepeMelnuBaiyd Npu K. T. B TeueHne 0,5 4., 3aTeM BbUIMBAIN B
HacbimeHHbI BoaHbli NH4Cl npu 0°C u skctparuposanu ¢ nomombio EtOAc. O6bennHeHHbIE
OpPTaHUYECKHE CIIOU MPOMBIBAJIN COJIEBBIM PACTBOPOM, BBICYIIMBAIU Haa Oe3BogHbIM NaxSOs u
KOHLIEHTPUPOBAJIM NPHU MOHMKEHHOM JaBieHuH. OCTaTOK OYMINAIN C TOMOIIBIO KOJOHOYHOMN

xpomatorpadguu  Ha cmiuKarene (SJIOGHT. TNeHTaH/sTwiaunerar=6/1) ¢ monydeHueMm
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Heobxonumoro nponykra (124 mr, Bexon 72,6%). LCMS: macca/3apsan 225 (M+H)™.

Cragus D. ITHA-6-popmmi-2,4-gumerni-4H-nupposo[2,3-d]tuazon-5-
KapOoKkcHJaaT

K cmecu stun-2,4-qumernn-4H-muppono[2,3-d]ruazon-5-kapookcunara (100 mr, 0,446
mmoJib) B DMF (1 mut) mpu 0°C moGasisiiu POCI3 (122,5 mki, 1,338 Mmoiib). PeakiinoHHy0 cMech
nepemewmusanu npu 100°C B TeyeHue 2 4., 3aTeM BbUIMBAJIU B HachleHHbIH BogHbIH NaHCOs
npu 0°C u sxctparuposaiu ¢ momoupio EtOAc. O0beanHeHHbIe OpraHuYeCcKUe CJION MPOMbIBAIIH
COJIEBBIM pAcCTBOPOM, BbICYyHIIMBAIH Haj Oe3BogHbIM NaSOs4 M KOHLEHTPUPOBAIU TPU
NOHMKEHHOM JaBieHud. OCTaTOK OYHINAIM C TMOMOINBI) KOJIOHOYHOW XpoMmaTtorpaduu Ha
crIMKaresie (3JII0HT: MeHTaH/3Tranerat=>5/1) ¢ nonydenuemM Heobxomumoro npoaykra (57 wr,
BeIxox 50,7%). LCMS: macca/3apsan 253 (M+H)".

Cragus E. 2,4-IlumeTnn-4,6-nuruapo-SH-tuazono[S',4':4,5S|nuppono[2,3-
d|nupuaa3un-5S-on

K cmecu stun-6-popmmn-2,4-mumernn-4H-nuppono[2,3-d]tuazon-5-xkapbokcunara (57
mr, 0,226 mmonb) B 2-3TokcudTaHodue (2 mu) pobasmsim NaHs H2O (53,7 Mk, 1,130 mmonb).
Peakunonnyio cmech nepememuBanu npu 100°C B teuenue 1 4., 3arem BbumBaiu B HO u
skcTparuposanu ¢ nomorbio EtOAc. OObeanHeHHbIE OPraHUYECKHUE CIIOH TIPOMBIBAIIN COJIEBBIM
pacTBOpoM, BbICYmMBaIM Haa Oe3BomHbIM NaxSOs4 M KOHLEHTPUPOBAIU TPH MOHIKEHHOM
nasieHNH. OCTaTOK OYMIIAIN C TOMOIIBIO KOJOHOYHOH XpoMaTorpaduu Ha CHITMKarese (3JII0eHT:
neHTan/atunanerar=>5/1) ¢ momyuennemM HeodxonuMoro npoaykra (49 mr, Bexox 98,4%). LCMS:
macca/3apsin 221 (M+H)™.

Craaus F. 6-(3-MeTtokcubensu)-2,4-numernna-4,6-nuruapo-SH-
THAa30J10[5',4':4,S|muppoJio[2,3-d|mupuaa3un-S-on

K cmecu 2.4-mumernn-4,6-muruapo-SH-tuazono[5',4':4,5 jnuppono[2,3-d jmupunazus-5-
oHa (49 wmr, 0,223 mmonb) B DMF (1 M) npu 0°C goGassimu t-BuOK (50,8 wmr, 0,454 mmoib).
PeakLinoOHHYIO CMeCh MepeMeLIBad MU K. T. B TeueHue 0,5 4. ¢ mochnenyromum 100aBiIeHIeM
1-(xnopmernin)-3-merokcudensona (34,9 mr, 0,223 mmosb). [lonydeHHYI0 cMech epeMeLIBaIn
IpH K. T. B TeyeHue | 4., 3aTeM BbUIMBAIM B HachIeHHbIH BoAHbINA pacTBop NH4Cl npu 0°C u
skcTparuposaiu ¢ nomorbio EtOAc. OObearHeHHbIE OPraHUYECKHUE CJIOH MPOMBIBAIIH COJIEBBIM
pacTBOpoM, BhICYymHMBaTH Haa Oe3BomHbIM NaxSOs4 M KOHLEHTPUPOBAIU TMPH TMOHMKEHHOM
nasyieHHH. OCTaTOK OYMIIAIN C TOMOIIBIO KOJIOHOYHOH XpoMaTorpaduu Ha CHITMKAarese (3JII0eHT:
neHtan/>tunanerar=3/1) ¢ momydenunem HeoOxomumoro mpoxnykra. LCMS: macca/zapsin 341
(M+H)*. '"H SIMP (400 MI'u, DMSO-ds) & 8,56 (s, 1H), 7,23 (t, 1H), 6,92-6,72 (m, 3H), 5,32 (s,
2H), 4,26 (s, 3H), 3,72 (s, 3H), 2,85 (s, 3H).

B nmpumepe 1 npencrasieH WILHOCTpaTUBHBIN cuHTE3 coeauHenus: E1-3. IIonsaTHO, 4TO
pa3UYHbIE COSOMHEHUS MOKHO CHHTE3HPOBATh C MOMOIIBID COOTBETCTBYIOIIETO I'€TE€POapHII-
CHz-ranorenuna.

Ipumepsi 2. [Tonyuenne coequaennii popmynsl E2-vii mo cxeme E2
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Cxema E2

1) O-KCHIION

S 2) K,CO3.Mel, DMF S =N
W\S)—-\ Ns\)LOEI r OEt MsCILEt;N \‘/Mﬂ ) K2COs, « — \H
N/ o Nagton N N 3) POCI3, DNF N,
N, O N3 O 4)N,H,H,0, kat. AcOH h o

o i X 2-METOKCHITaHON ;
E2-i E2-ii E2-iii 5) 2 meroxcraston, kar. AcOH E2-iv

xa_ (S/,\“N;\Ij j’g al \\&,RZ'\(/\ -y
NS, \
| O
E2-v

OCHOBaHHE
LBUOK TOYO l‘il L Q Pd(PPhg), THF I Y

E2wyi E2-vii

ITpu 3ToMm X mpencrasisier coboit yxonsuryto rpymmny (Hanpumep, Cl, Br wiu [, OMs unn
OTs); M npencrasisier co0Ol METAJIOPraHMYECKUI KOMIUIEKC (HampuMep, OOpOopraHudecKuit
KOMILJIEKC, TAKOW KaK KOMIUIEKC ¢ OOPOHOBOW KHCIIOTOH HIJIM MUHAKOJIATO-OOPHBIH KOMIUIEKC,
OJIOBOOPTaHUYECKMI KOMILIEKC, TaKOM Kak -Sn(Bu')3; IMHKOPraHUYECKUH KOMILIEKC, TAKOM KaK -
Zn(ranoren)); kaxabiii u3 Q u R? He3aBucuMo npescTaBiser coboil HeobA3aTeNbHO 3aMeleHHbIH
S-4NieHHBIH WK O-4JIeHHBIH retepoapui. AHAJIOTUYHO CHHTE3y coenuHeHui Gopmynsl E1-v B
npumepe 1 coemuHenne E2-1v MOXXHO CHHTE3MpOBaTh M3 THaszonajbaeruaa E2-1 ¢ momormibio
HECKOJIbKUX MOu(UKaImii (HampuMmep, ¢ MOMOINbI peakuuu coenauHeHust E2-11 ¢ MsCl ¢
MOCJIEAYIOLUINM 3JIMMHUHHPOBAHUEM C TMOJyuyeHHeM coeanHeHus: E2-iii; mpu 3TOM MOXXeT ObITh
o0Opa3oBaHa TPULIMKIINYECKasi CUCTeMa C TOMOIIbIo kKaT. ACOH B 2-MeTOKCH3TaHOIIE). 3aMeLeHIe
u Hopuposanue coenuHeHust E2-iv oOecneunBaer monydenue coenuHeHus: E2-vi. Coueranue
coenuHenust E2-vi ¢ MeTaslopraHMYeCKUM COEIUHEHHEM B MPUCYTCTBHH KaTajau3aTtopa
00ecrevnBaroT MojTy4YeHne coenuuenus E2-vii.

IIpumep 2A. Cunres 4-metun-4,6-guruapo-SH-tuasono[5',4":4,5 nuppono

-[2,3-d]nupuna3us-5-oHa
1) MsCI,EtsN, DCM, 30 °C

O NH
OH 2) o-xcunon, 140°C —ny 2 s ~N
W\S>__\ N~ oy ® OFt 3) K;COy Mel, DMF _ ¢ — NOEt anacon Oy
N / \0 Na.EtOH N / 4) POCl;, DMF,100°C N 2-metokcsTaHon N N
20 ~-10°C Ny O BN HOwracoH | 105°C,3 u. | ©
2-METOKCH3ITaHOJ E2-iv

Craguns A. ITua-2-a3ua0-3-ruapoKcu-3-(THA30/1-S-UI)TPONAHOAT

Hatpuii (12,2 r, 0,531 Monp) MemieHHO AOOABISUIM MPU K. T. K MEPEMEIINBAEMOMY
pactBopy cyxoro EtOH (300 mu). PeaknuoHHyr cMmech 3ateM oxuyaxknanun no -20°C ¢
NOCJIEAYIOUINM 100aBICHUEM IO KaIulsiM pacTBOpa 3THi-2-a3unoanerara (68,5 r, 0,531 monp) u
trazon-S-xkapbanpaeruna (20,0 r, 0,177 mons) B 6e3BonHom EtOH (100 mi) ¢ mopnepskaHneM
temnepatypsl ot -20°C o -15°C. Tlocne nodaBneHns peakKLIMOHHYIO CMECh EPEMEIIUBAIIH TIPH -
20°C B TeueHue AOMOJHUTENBHOTO | 4. U 3aTeM BbUTMBAIHN B HachimeHHbI Bogabid NH4Cl (1 ).
ITonyuennyro cmech Hacbimanu ¢ nomoubio NaCl m sxctparuposaimm ¢ momommbio EtOAc.
OOpenMHEHHYI0 OpPraHHUYecKyr0 (pa3y NPOMBIBAIN COJEBBIM PACTBOPOM, BBICYLIMBAIU Hal
6e3BogHbM NapSOs4 M KOHLEHTPUPOBAJIM MPH NMOHMKEHHOM JaBieHuH. OCTaTOK OYMIIANU C

NOMOIIBIO  KOJIOHOYHOW Xpomartorpaduu Ha CHIUKarejge ¢ TPUMEHEHHEM (3JIIOCHT:
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PE/EtOAc=6/1-5/1-1/1) ¢ mony4yenuem HeoOxomumoro mpoxaykra (34 1) B Bume OJiegHOTO
semectBa. LCMS: macca/3apsn= 243 (M+H)".

Crapus B. Dtun-(Z)-2-a3ugo-3-(tuazon-S-wia)akpuiaar

K nepemermBaeMoli cMecH 3THII-2-a3U10-3-THAPOKCH-3-(THazon-5-mn)nponanoara (103
r, 0,426 monp) B cyxom DCM (1,5 1) npu -35°C noGammsamu MsCl (146 r, 1,28 momnp) ¢
nocnenyouumM godasnexueM o kamsiv TEA (301 r, 2,98 MoJb) ¢ mogaepkaHueM TeMIlepaTyphbl
ot -35°C nmo -30°C. Ilocne mobaBneHHs peakIMOHHYIO cMmech nepememnBanu npu -30°C B
TedeHue eme 15 MuH., 3aTeM BbUTMBAJIM B HachimeHHbIH BogHbid NH4Cl (1,5 n). IMonaydennyro
cmech Hachimanmu ¢ mnomombio NaCl u skctparmpoamu ¢ nomouipto DCM  aBaskmbl.
OObenvHEHHBIE OpPTaHUYECKHE CJIOW MpOMbIBaIM mocienosarenbhHo BogHbiM HClL (1 M) u
COJIEBBIM pAcTBOPOM, BbICYIIMBATM Haj Oe3BogHbIM NaSOs4 M KOHLEHTPUPOBAIU TPU
NOHMKEHHOM JaBieHud. OCTaTOK OYHMINAIM C TMOMOINBI) KOJIOHOYHOW XpomaTtorpaduu Ha
crukarene ¢ npuMmeHerneM (3moeHTt: PE/EtOAc=5/1) ¢ nonyueHnemM HEOOXOIUMOTO MPOAYKTA
(82,0 r, BBIXON 86,3%). LCMS: macca/3apsin= 225 (M+H)".

Cramguu C-E mnsa cuntesa stun-4H-muppono[2,3-d]tuason-S-kapOokcunara, 3THI-4-
metui-4H-nuppono[2,3-d]tuazon-5-xkapbokcunara u 3tun-6-popmun-4-mermn-4H-nuppono[ 2,3-
d]ruazon-5-kapbokcunata ObUTM aHAIOTHYHBIMU MTPOLIEAYpaM B npumepe 1.

Cragusa F. Jt1ua-(E)-6-(ruapasonomerui)-4-merun-4H-nuppoJo|2,3-d]Tuazon-5-
KapOokcuaar

K nepememusaemoii cmecu N2Hs H20 (2,0 T, 98%, 40 mmonb) B 2-meTokcusTaHoge (50
MJI) TIpU K. T. gpolaBisuid 3THi-6-popmui-4-merun-4H-muppoino| 2,3-d]|truazon-5-kapobokcunar
(4,8 1, 20 mmonb) ¢ mocnenyromuM nodasieHueM 20 kanenb AcOH. PeakunonHyro cmechb
nepeMeIluBaid Npu K. T. B TedeHue mpuOnmmusutenbHo 30 MUH. IO TeX MHOp, MOKa CMeCh He
CTaHOBUJIACh Tpo3pauHoi. [Tony4eHnHyo cMech BbUMBaIK B Boay (100 mit) ¢ mepeMernnBaHuemM
u sKkcTparuposaiu ¢ nomomeio DCM. OObenuHeHHble OpraHUYecKre CJIOHM BBICYIIMBAIN HA
6e3BogubiM NaxSOs W KOHLEHTPUPOBAIM MpPH TOHMKEHHOM JaBJICHHMH C TMOJYYSHUEM
HEOOXOIMMOTrO MPOAYKTA, KOTOPBIA MPUMEHSJIM Ha CJIEAYIOLIeH CTaguu 0Oe3 JOMOJIHUTEITbHON
ounctku. LCMS: macca/zapsan= 253 (M+H)".

Cragus G. 4-Metui-4,6-nurnapo-SH-tuazono[5',4':4,5|nuppono|2,3-d|nupuaazun-
S-on

K nepeMennBaeMon CYCIIeH3UH stin-(F)-6-(runpazonomernn )-4-metmn-4H-
nuppodo[2,3-d]trazon-S-kapbokcunara (4,8 r, 0,19 monp) B 2-MeTokcusTaHoie (50 MiT) IPU K. T.
nobasysimn AcOH (20 xanens). PeakumonHyro cycnensuto nepemernnany npu 105°C B reueHne
3 4. u 3aTeM punsTpoBan. Ocanok Ha GUIBTPE MPOMBIBAIN BOAOH M BBICYIIUBAJIN IO/ BHICOKUM
BAKyyMOM C TIOJyY€HHEM IMEepPBOH MapTuu HeoOxomumoro mponykra. @uibrpar pazOaBisuiu
BOJZIOM M IBAXKIIbI SKCTparupoBajy ¢ nomorrpio DCM. Opranndeckue CIou MPOMBIBAIN COJEBBIM
pacTBOpoM, BbICymMBamM Haa Oe3BomHbIM NaxSOs4 M KOHLEHTPUPOBAIU IPH MOHMKEHHOM
TaBJIEHUH C MTOJIy4YE€HHEM BTOPOH MapTUH HEOOXOOUMOro mpoaykTa. /IBe o0bequHeHHbIE TapTUH
HeoOXonuMoro mpoaykra (2,5 r) HemocpeACTBEHHO NPHMEHSUIM Ha CleAylolnel craguu 0Oe3
nonojHuTenbHON ouncTku. LCMS: macca/sapsn= 207 (M+H)™. 1H SIMP (400 MI'u, DMSO) &
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12,68 (s, 1H), 9,35 (s, 1H), 8,55 (s, 1H), 4,30 (s, 3H)

Ipumep 3. Cunres coenunennii E3-vii u E3-viii

Cxema E3
PhNMeCHO ‘O
S
Hal _SNa S Y NH,NH,.H,0
\«/\oﬂ_.\(/\ oEt _POCI.DCE \(/\ NANHO
N N 2mecu31m»{on
es-i | © E3-i ' 0 E3-ii |
HeoGsa3aTensHas
LG JIOMOSHHTENBHAA

S =N 7 =N 260TKa S S =N
/S\(h/\i\IH Q/\(/\N\\06p60 \(&/\N

vl O /005 DUF E3-v o E3-viiir?| ¢
| mcrea
~N  MCPBA “”
7 \( 7\ I‘\lj_> % / \ \\
E3-vi T o E3-vii | 0 ¢

ITpu 5Tom Hal npencrasnsiet coboii ranoren (Hanpumep, Cl, Br umu I); LG npencrasnsier
coboit yxomsmyro rpynmy (Hampumep, Cl, Br, I, OMs wnmu OTs); Q npencrasnsier coboit
HeoOsI3aTeNTbHO 3aMEIEHHBIN S-4JIeHHBIN TN O-4JIeHHBIH retepoaput; U Q' mpeacrasisier coOoi
JOTOJIHUTEIBHO (PYHKIIMOHAIN3UPOBAHHBIA S-UJI€HHBIH WM O-4IeHHBIH rerepoapui. Peakius
apOMaTUYeCKOr0 3aMelleHus coenuHeHust E3-1 MeraHTnonmaroM HaTpusi obecrednBaeT
nojiyueHue coenHeHus: E3-11, KoTopoe MOKHO IpeBpaTuTh B coenuHenne E3-v ¢ npumeHeHnem
cuareza coenuHeHust El-iii B El-vi. Oxucnenme coemunenus E3-v ¢ momompro mCPBA
obecneunBaeT noay4enue coenuHens E3-vi n E3-vii cooTBeTCTBEHHO.

IIpumep 3A. Cunres 4-metun-2-(Metuntro)-4,6-nurugpo-SH-
trazono|S',4'":4,5 muppoo[2,3-dJnupunazun-5-ona

N\
S S =N
Br S \
\E 7\ OEt NaSMe /\( /\ /\(kj 7\ NH
N EtOH 25°C POCI3 DCE 130°C T %
- 2) NoH4 H,0,
E3-1 E3‘2 2- 310KCH:I‘aHOJ‘l E3-3

Cragus A. dtua-4-merni-2-(metuituo)-4H-nuppoio[2,3-d]Tuaszon-S-kapdokcunar

K cmecn stun-2-6pom-4-mernin-4H-nmuppono[2,3-d]tuason-5-kapbokcunara (500,0 wr,
1,73 mmons) B EtOH (10,0 M) nobasnsiimm NaSMe (240,0 mr, 3,5 Mmoib). PeakiinoHHy0 cMech
nepememnBain npu 25°C B TeueHue 3 4., 3aTE€M TacWid C TOMOINBIO JIEASHONW BOABI U
skcTparuposanu ¢ nomoubio DCM. OObenuHeHHbIE OPraHUYECKHE CIION MPOMBIBAIIN COJIEBBIM
pacTBOopoM, BbICymMBamM Hax Oe3BomHbIM NaxSOs4 M KOHLEHTPUPOBAIU IPH MOHIKEHHOM
JaBIEHUHN C TMOJIydeHHeM HeoOxomumoro mnpoxaykra (460 Mr), KOTOpBI HEMOCPEACTBEHHO
TPUMEHSIM Ha CIeayromei craaun 6e3 kakoi-mubo ounctku. LC-MS: macca/3apsan 257 (M+H)™.

Cragusa B. 2Itni-6-gopmui-4-merni-2-(Metuniatuo)-4H-nuppoao|2,3-d]Tuazon-5-
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KapOokcuaaT

K pacteBopy stHI-4-MeTnin-2-(metnnruo)-4H-nuppono[2,3-d]ruazon-5-kapOokcunaTa
(460,0 mr, 1,8 mmonb) u N-metun-N-penundopmamuna (490 mr, 3,6 mmons) B DCE (10 mum)
nobasnsmn POCI3 (550,0 mr, 3,6 mmornb). TlonyuenHyto cmech nepemermusamu npu 130°C B
Te4eHHUe 3 4., 3aTe€M TraCHJIu C MOMOILBIO JIEJSTHON BOBI M SKCTPAarupoBaiu ¢ nomouisro DCM.
OObenuHeHHblE OpPraHUYeCKHe CJIOM TPOMBIBATH COJIEBBIM PACTBOPOM, BBICYIIMBAJIN HAJ
6e3BomHbIM Na;SO4 M KOHLEHTPHPOBAIN MPU MOHIDKEHHOM naBieHud. OCTaTOK OYMINAIH C
TIOMOLIBIO KOJIOHOYHOH Xpomarorpaduu Ha cunmkarene (3aoent: PE/EtOAc=8/1) ¢ nony4yenuem
Heobxoxumoro npoaykra (320,0 mr, Beixon 63%). LC-MS: macca/3apsin 285 (M+H)™.

Cragusa C. 4-Metni-2-(metuiatuo)-4,6-nuruapo-SH-tuazono[S',4':4,5|nuppoJio[2,3-
d|nupuaa3un-5S-on

K  pactBopy  stuin-6-popmumn-4-merun-2-(meruntio)-4H-nupposno[2,3-d]tuazon-5-
kapOokcmnata (300,0 mr, 1,06 mmons) B EtOH (5,0 mi) noGasmsmn N2Ha. H20 (2 min, 98 Bec. %).
PeakunonHyo cMech mepeMeninBaiu Mmpu K. T. B TeueHue 1 4., 3arem HarpeBanu no 60°C B
TEYCHHE HOYM, 3aTeM OXJAKAAIH. TBepAoe BEIIeCTBO cOOMpaid MyTeM (QUIBTPALUU |
BBICYIIIMBAJIN [TOJ1 BBICOKHM BaKyyMOM € IoyTydeHrneM HeoOxonumoro npoaykra (180,0 mr, Bbxox
67%). LC-MS: macca/3apsn 253 (M+H)". 'H AMP (400 MI'u, DMSO-ds) § 12,61 (s, 1H), 8,48 (s,
1H), 4,22 (s, 3H), 2,81 (s, 3H).

Ipumep 3B. Cunres 6-((2-aMuHONUPUIUH-4-HIT)METHII )-4-MeTHII-2-(METHUIICY Ib UHILI )-

4H-tuazono[5',4"4,5 nuppono[2, 3-d]n1/1p1/1):[a31/1H-5(6H)-0Ha

=N
\ NH
S =N Boc
Za _NBS E3-3 | 0 /S\« N HoN
- Br AIBN.CCl, ; Ka2CO4,TBAB,DMF N C8,C03,Pdy(dba)s
| o ¢ Xantphos, AHokcaH
E3-4 E3-5 ~./ "Br
0
)
\( / \ ) m-CPBA /S \ / \
2)TFAIDCM N
J \ 4 \
E3-7

Cranus A. 2-bpom-4-(0poMMeTHJI)THPUAUH

Cwmecp 2-Opom-4-mermmmupuansa (1 1, 5,81 mmons), NBS (1,1 r, 6,39 mmonb) u
katayutudeckoro kommuectsa AIBN (100 mr) B CCly (10 mun) nepemernnanu npu 80°C B TeueHne
HouH. [ToydeHHy0 cMech KOHIEHTPUPOBAIU P TOHMKEHHOM JAaBJIEHHH U OCTATOK OYUINAJIH C
NOMOIIBI KOJIOHOYHOH Xpomatorpaduu Ha cuinukarene (omoeHT: PE/EtOAc=200/1) c
nojy4ueHueM Heodxoxgumoro npoaykra E3-4 (500 wmr, Bexon 34,28%).

Craagus B. 6-((2-bpomnupuanH-4-un)meTni)-4-meTuji-2-(Mmeruaruo)-4H-

THAa30J10[5',4':4,S|muppoio]2,3-d|mupuaazun-S(6 H)-on
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Cmech  4-metmn-2-(metuntuo)-4H-tuazono[5',4':4,5 |nuppo:o[2,3-d jnupunazun-5(6H)-
oHa (100 wmr, 0,40 mmonb), u KaCOs (164 mr, 1,19 mmons) B8 DMF (8 M) nepememuBanu npu
60°C B TedeHue 2 4. C MOCIEeYIOMHUM 100aBJIeHHEM pacTBopa 2-0poM-4-(OpoMMETHI ) TUpUITHA
(199 wr, 0,80 mmonb) B DMF (2 M) u katanutudeckoro konmdectsa TBAB (13 mr). Cmech
nepememuBany npu 60°C B TedeHHE HOUHM, 3aT€M TAaCWIM C MOMOINBIO BoAel (20 miu) u
skcTparupoBamn ¢ nomomblo EtOAc. OObennHeHHbIe OpraHUYecKHue CJIOH IMPOMBIBAJIH
HachimeHHbIM BogHbIM NH4Cl, BbicymmBamu Han 6e3BonHbiM NaxSO4 1 KOHIEHTPHPOBAIU TPH
MOHMKEHHOM JaBjieHud. OCTaTOK OYHINAIM C TMOMOINBI) KOJIOHOYHOW XpoMmaTorpaduu Ha
cunukarene (amoeHT: PE/EtOAc=10/1) ¢ nonyyernem HeoOxonumoro nponykra (150 mr, BbIxon
89,62%). LCMS: macca/3apsan 423 (M+H)".

Crapgus C. TpeT-byTnn-(4-((4-merun-2-(metunTuo)-S-oxco-4H-
THa3010[5',4':4,5|nuppo.io|2,3-d|mupuaazun-6(SH)-un)mernn)nupuaun-2-uia)kapdamar

Cwmech 6-((2-6pomnupuanH-4-mn)Merni)-4-meti-2-(MeTuinTuo )-4H-
trazono[S',4'":4,5 muppono[2,3-djmupunasun-5(6H)-ona (100 wmr, 0,24 wmmomb), Tper-
Oyrunkapbamara (83 wmr, 0,71 mmons), K3POs (201 mr, 0,95 mmons), Pdz(dba); (18 mr, 0,02
mmosb) U Xantphos (11 mr, 0,02 mmonb) B auokcane (10 mu) mepemermmusamu mpu 100°C B
atMocepe a3ora B TeueHHE HOYM. lloNMydeHHYI0 CMeChb TracHid C IIOMOIIBIO BOIBI M
skcTparuposanu ¢ nomoinbio EtOAc. OObearHeHHbIE OPraHUYECKHUE CIIOHN TIPOMBIBAIIN COJIEBBIM
pacTBOpoM, BbICYmMBaNM Haa Oe3BomgHbIM NaxSOs4 M KOHLEHTPUPOBAIU IPH MOHMKEHHOM
nasieHnH. OCTaTOK OYUIIAIN C TOMOIIBIO KOJOHOYHOH XpoMaTorpaduu Ha CHITMKarese (3JII0€HT:
PE/EtOAc=3/1) ¢ nony4enuem HeoOxomaumoro mpoaykra (100 mr, Beixom 92,10%). LCMS:
macca/3apsan 459 (M+H)™.

Cragus D. TpeT-byTna-(4-((4-metui-2-(MeTuiacyabpuHui)-S-okco-4H-
THa30J10[5',4':4,S|nuppono|2,3-d|nupunazun-6(SH)-uia)merun)nupuaun-2-ui)kapdéamar

K cMmecu Tper-OyTun-(4-((4-mernn-2-(MeTunTno)-5-okco-4H-
trazono|S',4'":4,5 lmupporo|2,3-d jnupunazun-6(SH)-wr)merin ) nupunus-2-mwn)kapdbamara (100
mr, 0,22 mmosib) B DCM (5 mut) npu 0°C noGasisiin 3-xmopriepokcubeH30iHy 0 Kucnoty (38 wr,
0,22 mmoub). Peakimonnyo cMmech nepemeumnBaiu npu 0°C B TedeHue 1 4., 3aTeM racuiu ¢
MOMOIIBIO BOZABI M 3KCTparupoBaiu ¢ nomombo DCM. OObennHEeHHbIE OpTraHUYEeCKHE CIIOU
npoMbIBad  HaceleHHbIM BogHbIM NaHCQ;, BbicymuBanmu Han Oe3BomHeiM NaxSOs u
KOHLIEHTPUPOBAJIH NP MOHMWKEHHOM JIABJICHUH C MOJy4eHneM HeoOxoaumoro nponaykra (100 mr,
BbIX0J 96,63%), KOTOPBII HEMOCPEACTBEHHO MPUMEHSUIN Ha CIIEAYIOLIEH cTanun 0e3 Kakon-1mdo
ounctku. LCMS: macca/3apsig 475 (M+H)".

Cragnsa E. 6-((2-AmuHonupuauH-4-un)mMeTun)-4-meTuji-2-(meruicyabpuuni)-4H-
THAa30J10[5',4':4,S|mupponio[2,3-d|mupunazun-S(6 H)-on

Cmech Tper-OyTuin-(4-((4-metmn-2-(meruncynbguamn)-S-okco-4H-
trazono[5',4'":4,5 \muppono| 2,3-d jmupunazun-6(SH)-wr)mernn)mupunus-2-mn)kapdbamara (100
mr, 0,21 mmone) B TFA (1 mi) u DCM (3 min) nepememnBany npu K. T. B TedeHue 1 4., 3arem
KOHLIEHTPUPOBAJIH MIPU NOHMKEHHOM AaBiieHHH. OCTaTOK OYMINAIIH ¢ IOMOIIBIO TpenapaTUBHON

HPLC ¢ nonyuennem HeoOxonumoro npoaykra (20 mr, Bbxox 25,35%). LCMS: macca/3apsin 375



70

(M+H)*. 'H SIMP (400 MI', DMSO-ds) & 8,67 (s, 1H), 7,73 (d, 1H), 6,30 (d, 1H),
5,89 (s, 2H), 5,24-5,03 (m, 2H), 4,29 (s, 3H), 3,03 (s, 3H).

IIpouenypy, U3JI0KEHHYIO BbILIE, IPUMEHSIN AJIs TOIY4YEHUs CIAEAYIONUX COeIUHEHNUH C

6,12 (s, 1H),

HUCIIOJIB30OBAHUEM COOTBETCTBYIOIINUX HNCXOAHBIX MAaTCPHAJIOB. HpI/I HeO6XOIlI/IMOCTI/I MOXKHO

HCIIOJb30BAaTh CTAHAAPTHOC BBCACHUC U YIAJICHUC 3alIUTHON PYIIIBL.

Ne coea. | CTpykTypa H XHMHYeCKOe Ha3BaHHe | XapaKTepHCTHKA
E3-8 LC-MS: Macca/3apsn 376
+
J \( ) \ (M+H)".
D 'H IMP (400 MI'i, DMSO-dj)
)\NHz o 8,76 (s, 1H), 8,12 (d, 1H),
6,60 (s, 2H), 6,22 (d, 1H), 5,20
6-((2-AmutHormpuMuiH-4-wn)Mermm)- | (L 2H), 4,28 (s, 3H), 3,12 (s,
4-MeTWI-2-(MeTHICYIIb QHHIIT)-4H- 3H).
THA30JI0
[5',4":4,5 rppono(2,3-d]nupraa3HH-
5(6H)-oH
E3-9 o LC-MS: 376(M+H)".

35S =N
s \
YW

'TI 0 >/\\\
N
NS¢
NH,
6-((2- AMHHOITHPUMH JHH- S-HJT)METHI )-
4-MeTHI-2-(METHIICYITb QHHIT)-4,6-

Juruapo-SH-
THa30110([5',4":4,5]mmpporno[2,3-d]

IHPHIA3HH-S5-OH

'H SIMP (400 MI';, DMSO-dy)
0 8,70 (s, 1H), 8,29 (s, 2H), 6,66
(s, 2H), 5,16 (s, 2H), 4,28 (s,
3H), 3,10 (s, 3H).

Mpumep 3C. Cunre3 6-((2-aMUHOTHA30JI-5-HIT)METHI)-4-METHII-2-(METHUIICY Ib) UHILI )-

4H-T1/1a30no[5',4’:4,5]nnppono[2,3-d]anI/I):[aSI/IH-S(6H) -OHa
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Cmaous A-B. 2-bpom-5-(6pommermn)Traszon u 6-((2-6poMTHa3on-5-ui)MeTn )-4-MeTu-
2-(metuntno)-4H-trazono[5',4"4,5 [nuppono| 2,3-dmupunazun-5(6H)-on CHUHTE3UPOBAJIH
aHaJOrn4Ho npumepy 3B

Cragua C. 6-((2-((2,4-AumeToKCHOCH3HI)AMHUHO)THA30/I-S-HI)MeTH)-4-MeTHJI-2-
(meTnaTno)-4H-tHazono[S',4':4,S|nuppono|2,3-d|nupuaazun-S(6H)-on

Cwmech 6-((2-6pomTHazon-5-uwi)merni)-4-metmin-2-(metuntio)-4H-
trazono|S',4'":4,5 lmuppono[2,3-d Jnupunazun-5(6H)-ona (130 mr, 0,30 mmons) u DIPEA (0,1 mu)
B NMP (0,1 mn) u (2,4-numerokcudennia)meranamuna (0,1 mia) nepememmBanu npu 150°C B
TeyeHue 4 4. 3aTeM peaKIMOHHYIO cMeCh racuiu Bomoi (10 M), 3KCTparupoBaju ¢ MOMOIIBIO
EtOAc. O0bpenuHeHHbIE OPTraHUYECKUE CJIOU TIPOMBIBAIIH COJIEBBIM PACTBOPOM, BBICYIIHNBAJIH HAJl
6e3BogabM NapSOs4 M KOHLEHTPUPOBAJIHM TPH NMOHMKEHHOM JNaBieHuH. OCTaTOK OYHINAU C
NOMOIIBID  KOJIOHOYHOH Xpomarorpaguu Ha CHiIuKareiae (SIIOUPOBAIM € TOMOLIBIO
PE/EtOAc=5/1) ¢ monydenuem HeoOxomammoro mponykra (60 wmr, Beixonm 38,4%). LC-MS:
macca/3apsan 515 (M+H)™.

Cragna D. 6-((2-((2,4-AumeToKCHOCH3HI)AMUHO)THA30JI-S-HI)MeTH)-4-MeTHJI-2-
(MeTnacyabspuana)-4H-tuazono[S',4':4,5S|nuppoJio[2,3-d|mupuagazun-S(6H)-on

K cMmecH 6-((2-((2,4-nMeTOKCHOEH3MIT)aMHIHO ) THA30JI-5 -1 )ME T )-4-METHIT-2 -
(merunTno)-4H-trazono[5',4':4,5 Jmuppoino[ 2,3-dJmupunazuna-5(6H)-ona (50 mr, 0,10 Mmoinb) B
THF (3 mi) mpu 0°C moGasmsimu okcoH (61 mr, 0,10 mmons). Cmech nepemernnsanu npu 0°C B
TedeHrne | 4., 3aTeM racujM C MOMOIIbI HACBIEHHOTro BOAHOro pacteopa NaS»03; (5 mu) u
skcTparuposanu ¢ nomoupio DCM. OObenuHeHHbIe OPraHuYeCcKHe CJIOU MPOMBIBAJIN COJIEBBIM
pacTBOpoM, BbICYmMBaNM Haja Oe3BoaHbIM NaxSOs4 M KOHLEHTPUPOBAIU IPH MOHMKEHHOM
IaBJICHUH C MojlydeHreM HeoOxoaumoro nmpoaykra (30 mr, Berxon 50,1%), KOTOpBIH NPUMEHSUTH
HETIOCPEACTBEHHO Ha ClieAyrolel craauu 0e3 gonojgHuTeabHoi ounctku. LC-MS: macca/3apsin
531 (M+H)".

Cranus E. 6-((2-AMuHOTHA30J-5-1T)MeTHI)-4-MeTh-2-(MeTuicy nbGuHm )-4 H-
tnazono[S',4'":4,5 lmupporo[2,3-djnupunasun-5(6H)-0H CHHTE3MPOBAIN AHAJOTUYHO TMPUMEPY
3B. LC-MS: macca/zapsan 381 (M+H)". 'H SAMP (400 MT'u, DMSO-ds) § 8,70 (s, 1H), 6,97 (s,
1H), 6,87 (s, 2H), 5,28 (s, 2H), 4,29 (s, 3H), 3,11 (s, 3H).

[Tpouenypy, U3IOKEHHYIO BBILIE, MPUMEHSIIH JUIS IOJIYYCHUS CIEAYIOINUX COSTUHEHHH C
UCTIOJNIb30BAHUEM COOTBETCTBYIOIIUX HMCXOOHBIX MaTepuaioB. [Ipu HEOOXOAMMOCTH MOXKHO

HCIOJIb30BaTh CTAHAPTHOE BBEICHNE U YAalIeHNe 3alIUTHON IPYIIbL.
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Ne coe. | CTPYKTYpa H XHMHYeCKO€e HA3BaHHE XapakTepucTHKA

E3-15 LCMS: wMacca/zapang 381

(M+H)*.

Q\s S =N
/ \<?\| T\ N
I\\l S/ /'\\L 'H  SAMP (400 MTIy,
S~ NH, DMSO-ds) & 8,69 (s, 1H),

6,92 (s, 2H), 6,21 (s, 1H),
6-((2-AMMHOTHA30II-4- I )METHII )-4-METHII-2- 5,26-5,05 (m, 2H), 4,30 (s,
(METHIICYIbOHHIDT)-4, 6 IUTHAPO-5H- 3H), 3,11 (s, 3H).
THa3o0no[5',4":4,5 ] mippono(2,3-d]mipugasu--S-
OH

IIpumepsr 4. Cunres 6-((1H-nupazon-3-un)merui)-2-((1H-nupaszon-S-ua)merni)-4-
metuia-4H-tuazono(5',4':4,S|nuppono|2,3-djnupunazun-5(6H)-ona
IIpumep 4A. Cunres 3-((penuncyabdonna)mernn)-1-((2-(TpumMeTHIICHINIT)

aTokcu)merni)-1H-nupaszona

1]
1) SEMCI.NaH 1) MsCI TEA. S,
¢} THF0°C~«. T.,2 u. © ONa

Q
W N
N THF.0°C.1 . N 8. T N-SEM
~ N HO/\E/N—SEM '/\E)\rSEM 0 =
O “ WNH 2)LAH, THF.0°C~k. T., | 4. = 2) Nai, DMF =S DMF. 0°C.'] u.

E4-1

Cragus A. Metua-1-((2-(rpumeTnicuana)aTtokcu)merud)-1H-nupazon-3-
KapOokcuaaT

IIpu 0°C B armocdepe Nz Kk mnepememmBaeMoMy pacTtBopy MeTwi-1H-nupason-3-
kapookcunata (90 r, 0,72 mons) B THF (1 1) noGasnsmu NaH (20,7 r, 0,864 monb, 60%).
ITonyueHHYIO CMECh MEIUJIEHHO HarpeBajy 0 K. T. U epeMelLInBaIu B TeueHue 1 4. PeakinonHyo
cMech 3aTeM cHoBa oxJakaaiu 10 0°C u modassum no kamasim SEMCI (151,5 mu, 0,842 Monb).
[TepemernBanue NPoOIODKAIM B TEUEHHE elle 2 4. mepe] ramenuem ¢ nomoibio Hackim. NHyCl
U DKCTParupoBaJid ¢ TOMOINbIO dTwianerata (3 x). OObenMHEHHbIE OpPraHUYECKUE CIIOU
NPOMBIBAJIM COJIEBBIM PAacTBOPOM M BbIcylnmBaiu Haa NaxSQj. PacTBopurenu ynansnm mop
BaKyyMOM ¢ nojy4deHueM 210 r HeOunIeHHOro NpoAyKTa, KOTOPBIN MPUMEHSIA Ha CIEAYIOLen
craguu 0e3 OYMCTKH.

Cragus B. (1-(2-(Tpumernacuann)yTokcn)mernn)-1 H-nupason-3-uin)meranos

ITpu 0°C B atmocepe N2 k cycmensuu LAH (16,9 r, 0,44 monp) B THF (760 mun)
no0aBIsIH HEOYHIIeHHBIH meTwiI- 1 -((2-(Tpumetmncunmin )sToken)metnn )- | H-nupaszon-3-
kapbokcunat (76 r). IlonydeHHYI0 CMeCh MEIJICHHO HAarpeBaid IO K. T. U MEPEeMEIIUBAIHN B
tedeHue 1 4. PeakunonHyro cMech cHoBa oxnaxkaanu 1o 0°C u nocnenosarensHo nodasmsim H2O
(15,6 mm), 10% NaOH (15,6 mu), H,O (15,6 mn). IlonyderHyro cMmech (GUIBTPOBAIN Uepes3
noAymky u3 nenura u npomeanu ¢ nomombio MTBE (4 x). O0bpenuHeHHbIE OpraHuYecKne
¢pakunu BeicymmBamu Hax NaxSOs. PactBopuTenu ynaisyiv Nnpu MOHWKEHHOM JIABJICHUH C
nojydeHueM 69,4 r HEOUMIIEHHOTO MPOAYKTA, KOTOPBIN MPUMEHSUIN Ha CleAyIoIel ctaauu Oe3
ounctku. LC-MS: macca/zapsn 229 (M+H)".
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Craaus C. 3-(Hoamernn)-1-((2-(Tpumernacuann)yrokcn)mernn)-1H-nupason

IIpu 0°C B armochepe N k  mnepememmBaeMoMmy  pactBopy  (1-((2-
(TpumeTmcummn)3Tokcu)Merun)- 1 H-upazon-3-un)meranona (61,5 r, Teoperndecku 0,262
mouib) B THF (310 M) mobasmsuiu TEA (55,42 mn, 0,393 mMonb) ¢ mocneayomumM 100aBIeHHEM
MsCl (24 mn, 0,314 monb). PeakiMOHHYIO CMeCh HarpeBaii 710 K. T. U IIEPEMELINBAIIN B TEUEHHE
1 u. mepen BBemenuem Nal (196,5 r, 1,31 monp B 310 mn DMF). IlonydyeHnyroo cmech
nepeMelInBalId B TeUeHUE elle 1 4. ¥ racuiiy ¢ MOMOLIBIO JIEASHONW BOJBI, SKCTParupoBau
nomvomsto MTBE (3 x). O0benquHeHHbIE OPTaHUYECKUE CJIOM MPOMBIBATH C TIOMOIIBIO HACHILL,
NazS203 u coneBoro pactsopa, BeicymnBaind Haa NaxSO4 U KOHLEHTPUPOBANIU C MOJyYEHHUEM
77,5 T HEOUHUIEHHOTO MPOAYKTA, MPUMEHSIEMOro Ha cienyroeli cranuu 6e3 ounctku. LC-MS:
macca/3apsan 339 (M+H)™.

Cragusa D. 3-((Penunicyiabdonna)mernit)-1-((2-(TpUMeTHICHINII)ITOKCH)METHI)-
1H-nupa3on

IIpu 0°C B armochepe N k  mepememmBaeMoMmy  pactBopy  (1-((2-
(TpumeTmncumn)3Tokcu)Merun)- | H-upazon-3-un)meranona (77,5 r, teoperndeckn 0,229
monb) B DMF (600 wmu) noGammsnm OGenszoncynbpuuar nHatpus (53,5 r, 0,32 monb) u
nepemernBain B Teuenue | 4. npu 0°C. Tlocne HarpeBaHus 10 K. T. PEAKIUOHHYIO CMECh TaCHJIH
nensHoW Bomodt m Hackim. NazS;0s3, 3KCTparupoBand € MOMOINBIO 3THinanerara (3 X).
OObennHEeHHBIE OPraHUYECKUE CIIOH MTPOMBIBAIIN TIOCJIEAOBATENBHO ¢ moMorbio Hacki. NaHCOs3
U COJIEBOrO pacTBopa, BeIcymiuBanu Haj NaxSOs. PacTBoputenu yaansiau NMoA BaKyyMOM H
OCTaTOK OYHINAJIA ¢ OMOLIbI0 (am-xpomarorpadun (cmmukareib, 20% - 70% stunanerar B
neTponeiiHoM 3upe) ¢ moayueHuem 56,7 r B BUa€e cBeTI0-kenTtoro Maciaa. LCMS: [M+H]™ 353.
1H AMP (400 MI'y, DMSO) 6 7,85-7,77 (m, 4H), 7,62 (dd, 2H), 6,19 (d, 1H), 5,35 (d, 2H), 4,70
(d, 2H), 3,44-3,38 (m, 2H), 0,88-0,77 (m, 2H), -0,01 (s, 9H).

IIpumep 4B. Cunre3 6-((1H-nupa3zou-3-uia)mernn)-2-((1H-nupa3zon-S-ua)mernin)-4-
metui-4H-tuazono[5',4':4,5|nuppoJio[2,3-d|nupugazun-5(6 H)-ona

0
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g \§ / N\ AH
O%/@ | =
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k [
E4-1 SEM E4-3 E4-4
SEM s \NN s =N
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N | f TFADCM_ N | ‘8
| =N | =N
N\ \_NH
E4-5 “Boc E4-6

Cragusa A. 4-Metua-2-((dpenuncyabdornunn)(1-((2-(TpuMeTHICHINI)ITOKCH)METHI)-
1H-nupa3zon-S-un)mernn)-4H-tuazono[5',4':4,5|nuppo.io|2,3-d|nupugazun-S(6 H)-on

K pacreopy 3-((dpenmncynpdonmmn)mernun)-1-((2-(tpumernncunmn)sTokcu)merin )-1H-
nupasona (1,8 r, 5,1 mmone) B cyxom THF (30 mu) npu -40°C no xamsm pobasnsiu LIHMDS
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(7,5 mn, 7,5 mmonb). CMech epemMenuBaiy pu KOMHATHOH Temreparype B Tederne 30 MUH. ¢
MOCIEAYOLIUM nobaByieHUuEM CYCIIEH3UH 4-metnn-2-(metuncynbunamn)-4H-
trazono[5',4'":4,5 lmuppono[2,3-d Jmupunazun-5(6H)-ona (580 mr, 2,7 mmons) B cyxom THF (30
MJI) TIpU KOMHATHOW Temmeparype. CMech mepeMelInBagy Npu K. T. B Te€4eHue eme 1 4., u
BBUIMBAJIN B JIefsiHON HacelmeHHbIH BogHbld NH4Cl (20 mi), u skcTparupoBaiy ¢ MOMOIIBIO
EtOAc (3x100 wmy). OObenuHEHHbIE OpPraHUYECKHWE CJIOU TPOMbIBANIM Bomod (60 wu),
BBICYIIMBAIM Haj Oe3BomHbIM Na;SO4 M KOHLIEHTPUPOBAIM MPU IOHMKEHHOM JaBJICHUM.
Ocratok ouMmiamu ¢ mnoMompbl ¢udu-xpomarorpaduu  (cunukarenb, 0-2,5% wmeraHon B
OUXJIOPMETaHe) C MojydeHreM HeoOxomumoro mponaykra (800 mr, 66%). C momompio LC-
MS(EST)obuapyxuma: 557 (M+H)". 1H AMP (400 MI'u, DMSO) & 12,78 (s, 1H), 8,65 (s, 1H),
8,03 (d, 1H), 7,84-7,78 (m, 3H), 7,67-7,59 (m, 2H), 6,94 (s, 1H), 6,72 (d, 1H), 5,48 (d, 2H), 4,29
(s, 3H), 3,56 (dd, 2H), 0,88 (dd, 2H), 0,00 (s, 9H).

Cragna B. 4-Merni-2-((1-((2-(rpumerniacuiana)ITokcu)merun)-1 H-nupazon-5-
uia)metun)-4H-tuazono[S',4':4,S|nuppoJio[2,3-dJmupunasun-S(6H)-on

K cmecun 4-merun-2-((penuncynsponmn)(1-((2-(TpumeTrncunmn ))3Tokcu )metn)- 1 H-
nupaszon-S-mwn)mernn)-4H-tuazono[5',4":4,5 muppono[ 2,3-dmupunasun-5(6H)-ona (0,8 r, 1,41
mmodb) B THF (5 M) 1 MeOH (10 mim) mpu N2 noGassimu o karisim Smlz (0,1M/THE, 45 mon)
Ha nenstHON Oane. Ilocne mepemermnBaHusl B TedeHHe 10 MUH. pEaKIIMOHHYKO CMECh TacCHIIU
HacbimeHHbIM BogHBIM NH4Cl (50 mu) u skctparuposanu ¢ nomomeio EAOAc (50 mx x 3).
OOpennHEeHHBIE OPTAaHUYECKHUE CIIOM MPOMBIBAIU BOAOH (60 Mut), BbICyIIMBaIM Hax OE€3BOAHBIM
Na>SO4 1 KOHIIEHTPUPOBAJIH NIPH MOHKEHHOM JaBjieHNH. OCTaTOK OYUINAIH C TOMOLIBIO (-
xpomarorpaduu (cunukaresnb, 0-3% MeTaHON B JUXJIOPMETaHe) ¢ MOJyYeHHEeM HEOOXOIUMOro
npoaykra (310 mr, 51,0%). C nomompto LC-MS obHapyskunu: 417 (M+H)". '"H SIMP (400 MI'w,
CDCl5) 6 8,31 (s, 1H), 7,60 (d, 1H), 6,39 (d, 1H), 5,49 (s, 2H), 4,58 (s, 2H), 4,43 (s, 3H), 3,62 (t,
2H), 0,95 (t, 2H), 0,0 (s, 9H).

Cranus C. Tper-bByTna-3-((4-meTna-5-oxco-2-((1-((2-
(TpumeTniacuania)ITokcu)meTnn)-1H-nupaszon-S-ua)mernn)-4H-
THa3010[5',4':4,5S|nuppono|2,3-d|nupuaazun-6(SH)-un)mernn)-1H-nupaszon-1-
Kap6okcuiaar

Cmecy  4-mermn-2-((1-((2-(Tpumernncummn)3TokcH )MeTin )- | H-nupason-S-umn)metnn)-
4H-tnazono[5',4'":4,5 lmuppoino|2,3-d jrupunazus-5(6H)-ona (30 mr, 0,07 mmone) u K2COs (25 wmr,
0,18 mmonb) B DMF (5,0 mur) GapOotupoBanu apronom u nepemernrsainy npu S0°C B Teuenue 1
4. 3ateMm pobasmsuin TpeT-OyTmi-3-(6pommernn)-1H-nmupason-1-kapbokcunar (37 wmr, 0,14
mmMmoib). [Tocne nmepememuBanus npu S0°C B TedeHre HOYM B aTMoc(epe aproHa peaKIHOHHYHO
CMeCh OXJIKAAIH O K. T. U TacWM C MOMOINbI0 HackimeHHoro BoxHoro NHiCl (20 mi) u
skcrparupoanu ¢ nomomblo EAOAc (30 mn x 3). OObennHeHHBbIE OpraHMYECKUE CJIOU
npoMbiBas Boaoi (40 mut), BeicymuBamu Haa Oe3BomgHbiM Na;SOs; M KOHIEHTPUPOBAIH IMPHU
MOHMWXEHHOM  naeieHud. OcrtaTok ouMmainu ¢ nomoupio  npenaparuBHodt  TLC
(DCM:MeOH=15:1) ¢ nony4yenuem HeoOxoaumoro npoaykra (15 mr, 35,0%). C nomomsto LC-
MS(EST)obHapyxumm: 597 (M+H)".
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Cragusa D. 6-((1H-IIupa3zon-3-un)mernn)-2-((1H-nupazon-S-uia)merni)-4-meTui-
4H-THa30410[5',4':4,S|nuppo.o[2,3-d|nupunazun-S(6 H)-on

K pactBopy Tper-OyTun-3-((4-metun-5-okco-2-((1-((2-(TpUMeTHICHINIT)3TOKCH )METHIT)-
1H-nmpazon-5-un)mernn)-4H-tnazono[5',4":4,5 [nuppono| 2,3-dmupunazun-6(SH)-wmn)metnn)-
1H-tmpason-1-kapbokcunara (15 mr, 0,025 mmons) B DCM (5 min) noGasmsiim TFA (1 m).
PeakLinOHHYIO CMeCh NEpeMeIIMBaIM MPU KOMHATHOM TemrepaTtype B TE€YeHHE HOYU Iepen
KOHLIEHTPUPOBaHUEM U ouuIeHHeM ¢ nomouipto npenapatusHoii TLC (DCM:MeOH=15:1) ¢
nonydyeHueM HeobOxomumoro mpoaykra (5 wmr, 50%). C nomompio LC-MS oOHapyskumu:
367(M+H)". 'H IMP (400 MI'u, DMSO) § 12,80 (s, 1H), 12,65 (s, 1H), 8,50 (s, 1H), 7,71 (brs,
1H), 7,60 (brs, 1H), 6,26 (d, 1H), 6,11 (d, 1H), 5,32 (s, 2H), 4,49 (s, 2H), 4,27 (s, 3H).

IIpumep S. Cunres 4-metuna-2-(metuiacyabpuann)-4,6-quruapo-SH-

THAa30J10[5',4':4,S|mupposio[2,3-d|mupuaa3un-S-ona

S =N
ATl morea R so N
N DCM 7Nl N\ NH
N KT, 24 N N
O | 5
E3-3 E4-2
K nepeMeIInBaeMon CYCIIEH3UHU 4-meTnn-2-(MeTrunTio)-4,6-nurunpo-SH-

trazono[5',4"4,5muppono[2,3-d]Jmupunasun-5-osa (1,01 r, 4,0 mmons) B DCM (20 wmu)
nobasnsmn  3-xjoprepokcudensoiinyro  kucnory (0,77 r, 3,8 mmomp) mpu k. T. Cwmech
nepeMeluBaiy Ipy K. T. B Te4eHue 2 4. 3aTeM cMech (QUIBTPOBAJIH, MPOMBIBAIN C TIOMOLIBIO
EtOAc u pacrupanu ¢ nomompsro MeOH. TBepnoe BelecTBO BBICYIINBAaIM B BakyyMe C
nojydyeHueM  4-metmn-2-(merusncynbpunnn)-4,6-nurunpo-SH-tuazono[S',4":4,5 muppono[2,3-
d]mupunasun-5-ona (600 mr). LCMS: macca/zapsin 269 (M+H)™.1H SIMP (400 MI'u, DMSO) §
12,78 (s, 1H), 8,64 (s, 1H), 4,28 (s, 3H), 3,11 (s, 3H).

Mpumep 6. Cunre3 4-meTni-2-(Mmeruiacyabpouni)-4,6-nuruapo-SH-
THAa30J10[5',4':4,S|muppoio[2,3-d|mupuaa3un-5-ona
0
S =N ‘é S =N LU =N
S \ \ S \
AT meemanem ) e @ C ) e
N N 30 9C, B Tenenme N N N
o) HO™H | 0 | O
E3-3 E4-2 E6-1
B TPEXTOPJIYIO KOJIOY, 3arpy>KEHHYIO 4-metun-4,6-gurunpo-SH-

trazono[5',4":4,5nuppono[2,3-dmupunasun-5-onom (30 r, 0,119 mons, 1,0 3xB.) B DCM (600
muin), nobasnsin m-CPBA (61,5 1, 3 5kB.) npu 20°C Tpems nopuusiMu. CMech nepeMeInnBaiy npu
30°C B Teuenune HouH, ¢ nomotnbto LC-MS onpenensim 100% pacxox HCXOTHOTO MaTepuaa, mpu
sTOM 00pazoBbiBasioch 20% E4-2 n 80% E6-1. Cmech oxnakganu 10 K. T., J0OABISUIN €11e OJHY
nopmo m-CPBA (1,0 5kB.). Peakimonnyto cmech nepemermuany npu 30°C B Teyenue 2 4., ¢
nomompbio LC-MS onpenensimu E4-2 (LCMS: wmacca/zapsan 269 (M+H)") < 8%. Cwmech

OXJIaXKAaau 110 K. T. ¥ punsrpoBanu. Ocanok Ha punbrpe cycnenauposanu B MeOH (500 mu) u
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nepemMelnBaiyd npu K. T. B TeueHne | 4. TBepnoe BemecTBo cobupanu nmyteM (QUIBTpPALHH,

IIPOMBIBAJIN 3TUJIALIETATOM, BBICYIINBAJIN B BaKyyMe ¢ nonydeHuem 28 r cmecu u3s 5% E4-2 1 95%

E6-1. Cmecwp (28 1) cycnennupoBamu B DMSO (600 mi), Harpesanmu no 120°C - 130°C ¢

o0pa3oBaHHEM IPO3PAYHOT0 PAaCTBOPA. 3aTeM OXJIAXKAAIH A0 K. T., TBEPO€ BEIECTBO OCAKIAH.

Cwmech ¢puapTpoBaH U BhICYIINBANIU C onydeHueM 23 1 yucroro E6-1, LCMS: macca/3apsin 285

(M+H)". 1H SIMP (400 MI'u, DMSO) 612,87 (s, 1H), 8,69 (s, 1H), 4,32 (s, 3H), 3,56 (s, 3H).
IIpumep 7. Cunres coequnenuii E7-v u E7-viii

2
S
AL g o L
N N
| o [ Ar S =N
Ed-2 r ' s =N Ar1/\« J \ NH
E7-i 0\\5 Oat? Sml, N—N
W _ 5
?‘é S o =N OcHoBaHHe @ o N N wm Zn/AcOH E7-ii! o
2y \ NH E7-ii | 0
(0]
E6-1
xa/\Arz
E7-iv » OCHOBaHHC /\( / \
~A \Xx
wu HO E7-vrz 2
1{naHoMeTHNEHTPHOY THIIdOCOp aH
(CMBP), Tonyon E7-vi

HykneodunpHoe apomaTuyeckuii 3amMellieHne Mexay coenquHenneM E7-1 u coennHeHuem
E4-2 w/unu coenunennem E6-1 o0ecnieunBaer mojiyueHHue MPOMEKYTOYHOTO coequHeHust E7-ii.
BoccranoBnenue ¢peHmncyabPpoHmIBbHON rpynnbl coenuHeHust E7-ii obecrieunBaer mnonyyeHue
npomeskyrouHoro coequHeHus E7-iii. C npuMeHeHueM CTaHAAPTHON peakLuH aJKUIUPOBAHUS
E7-iv u coenunenus E7-iii B npucyrcTBun ocHoBanus (Hanpumep, K2CO3, K3PO4, t-BuOK wn
Cs2C0O3) obecneunBaror monyyenne E7-vi, rme X* mpencrasisier cOOOW YXOASIIYIO TPyIIy,
takyto kak Cl, Br, I, OMs, OTs; kaxnabii u3 Ar; U Ar, HE3aBUCHMO MPEACTABISET COOOM
HEeOoOsI3aTeNIbHO 3aMELICHHBI S-YIEHHBIH WM O-4JIeHHBIH MOHOLMKIMYECKUI TeTepoapul
Coenunenne E7-vi Takke MOXKHO CUHTE3HPOBATh MOCPEACTBOM peakinu MULyHoOy COeTHHEeHUs
E7-iii ¢ E7-v ¢ mpumenenneM nuanometrmieHTpudytuiadochopana (CMBP) B Tonyore.

Ipumep 7A. Cuntes 4-metmn-2-((1-((2-(tpumernncunun)3rokcu )mernn)- 1 H-nupazon-3-

wi)metun)-4,6-auruapo-SH-trazono[5',4':4,5 jnruppono| 2,3-d Jnupuna3sus-5-oHa
o SEM-N/Nj\/sozPh PhO,S s N
0s¢ \( Ea-1 s =N sml, N \ @'
- Na= _— N= H
! / 9 LiHMDS, THF ; T\ NH THEMeOR  sem-N I 4 .
| ©

SEM-N__ N
E6-1 I 0 E71 | O E7-2
Cragus A. 4-Metua-2-((dpenuncyabdorunn)(1-((2-(TpuMeTHICHINI)ITOKCH)METHI)-
1H-nupa3zon-3-un)mernn)-4,6-nuruapo-SH-tuazono[S',4':4,5S|nuppono|2,3-d|nupugazun-5S-
OH
K pacreopy 3-((dpenmncynsdonummernun)-1-((2-(tpumernncunmn)3Tokcu)meTin)- 1 H-
nupasona (26 r, 78,86 mmons, 2,1 5kB.) B 6e3sogHom THF (700 mu) nobasnsmu LiIHMDS (81,2
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w1, 81,2 mmone, 1 M B THF, 2,31 5kB.) npu -40°C. PeakIMOHHYIO CMeCh HarpeBaJid 10 KOMHATHOH
TeMIepaTypsl U mepemelmuBaid B TedeHue | 4. 3arem 4-metmn-2-(meruincynbdonrmn)-4H-
tuazono[5',4'":4,5 lmuppono[2,3-djmupunazun-5(6H)-on (10 r, 35,17 mmonb, 1 3kB.) nobasisanu K
CMeCH IIPY KOMHATHOM Temmneparype. PeakimoHHyI0 cMech nepeMennBany B tedenue eme 0,5 9.
IIpY KOMHATHOH Temreparype. PeaklinoHHy10 cMeCh BbUIMBAJIN B HACBIIEHHBIN pacTBOP XJIOpHAA
ammoHus (500 mur) mpu 0°C 1 5KCTparupoBajIy ABAXK/AbI C TOMOLIBIO dTHaneTata. OObeAMHEHHbIE
OpraHUYeCcKHe CJIOU IIPOMBIBAJIN BOJIOH U COJIEBBIM PACTBOPOM, BBICYIINBAIN U KOHLIEHTPUPOBAIN
C MOJIyYEHHEM KeITOro octaTka. OCTaTOK OYMIIAIN C TOMOIIBIO XpoMaTorpapuu Ha CUITHKareyie
(muxnopmeran:metanon=ot 100:1 go 30:1) ¢ monyuennem 4-metun-2-((penuncynbdonrmn)(1-((2-
(TpumeTmicuI )3TOKCH )MeTrN )- | H-rimpaszon-3-mn)mermn )-4H-tuazono[ 5',4":4,5 [muppono[ 2,3-
dJmupunazun-5(6H)-ona (13 r). LC-MS ESI macca/zapsn=557 (M+H)". 1H SAMP (400 MIn,
DMSO) 6 12,81 (s, 1H), 8,65 (s, 1H), 8,03 (d, 1H), 7,84-7,78 (m, 3H), 7,66 (t, 2H), 6,94 (s, 1H),
6,72 (d, 1H), 5,50 (d, 2H), 4,29 (s, 3H), 3,56 (dd, 2H), 0,91 (dd, 2H), 0,02 (s, 9H).

Cragusa B. 4-Metni-2-((1-((2-(rpumerniacuiana)ITokcu)merun)-1 H-nupazon-3-
nia)metun)-4,6-quruapo-SH-ruaszono[S',4':4,S|nupposio|2,3-d|nupugaszun-S-on

K pactBopy 4-merun-2-((pennncynbponmn)(1-((2-(TpumeTrncunmn)3Tokcu )metn)- 1 H-
nupason-3-mwin)mernn)-4H-tuazono[5',4":4,5 muppono[ 2,3-d[mupunasun-5(6H)-ona (8 r, 14,37
mmodib, 1 3kxB.) B THF (500 mut) 1 MeOH (500 min) mobasnsimm Smlz (503 mut, 50,29 mmons, 0,1 M
B THF, 3,5 5kB.) npu KOMHaTHOH TeMneparype. PeakimoHHyI0 CMeCh epeMEIINBAIN B TEYCHNE
0,5 4. m xoHUeHTpUpoBasu. OCTATOK OYMINAIU C MOMOLIBIO XpoMaTorpapuu Ha CUIIMKarene
(nmetponelinbiii 3¢up:sTHnanerar:MeTaHon=oT 75:25:0 1o 20:20:1) ¢ monyuennem 4-metuin-2-((1-
((2-(rpumeruncunmn))aTrokcu)MeTrn)- | H-nupazon-3-mn)mernn)-4H-
tuazono[5',4'":4,5 lmuppono[2,3-djmupunazun-5(6H)-ona (4,3 r). LC-MS ESI macca/3apsn=417
(M+H)". 'H SIMP (400 MI't, CDCl3) § 8,31 (s, 1H), 7,60 (d, 1H), 7,28 (s, 1H), 6,39 (d, 1H), 5,49
(s, 2H), 4,58 (s, 2H), 4,43 (s, 3H), 3,62 (t, 2H), 0,95 (t, 2H), 0,0 (s, 9H).

[Mpumep 7B. Cunres 6-((1H-umuaazon-2-ua)merunn)-2-((1H-nupa3zon-3-uia)mern)-4-

metuia-4H-tuazono[5',4':4,S|nuppoJio[2,3-d|nupugazun-5(6 H)-ona

S =N
N
OL 1.SEMCINaH i 1) SEM-N ~ N

[ O S =N
2. NaBH,, MeOH K,CO3, DMF

N= E7-2 HN,N~ \ N\ N
NH 3 NCS,PPh N= 1
s/ : [ N~SEM 2) TFA, DCM Z NS (N

E7-3 E7-4 E7-5 N

Cragns A. 1-((2-(Tpumerniacuaunna)atokcu)mernn)-1H-umnaazon-2-kapbanbaerun

O6pazenr NaH nmpomeiBanm rekcaHoM (2x10 mur) B atmocdepe Nz. B konly 3arpyxanu
cyxoit DMF (20 mi) u nobasmsmu HeOonpmmu nopiwsivu 1 H-umunason-2-kapbansaerun (500
mr, 5,2 mmonb). Ilocne mepememmBaHMs TPU KOMHATHOH Temmepatype B TedeHuwe 1,5 |
nobassin o karwsiM SEMCI (864 mr, 5,2 MMonb). PeakiimoHHYIO cMeCh MepeMeInnBaIy MpH K.
T. B TedyeHue 30 mMuH. PeakiMOHHYIO CMeCh BBUIMBAJIM B BOAY, SKCTParupoBaId C MOMOLIBIO

EtOAc. Opranuueckuii cloil NMPOMBIBAIM COJIEBBIM PAaCTBOPOM, BbICymMBaiu Haja NaxSOs,
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KOHLIEHTPUPOBAJHM TMPH TOHIKEHHOM JaBJI€HWH C TOJy4YeHHeM HeouuieHHoro 1-((2-
(TpumeTHICHINN)3TOKCH )MeTI)- 1 H-umunazon-2-kapbansaeruna (800 mr). LCMS: 227 (M+H)™.

Cragus B. (1-((2-(Tpumetniacuaunn)aTokcn)metna)-1H-umuaazon-2-uin)meranon

K nepememmBaemoit cmecu 1-((2-(Tpumermncunui)sTokcu)merun)- 1 H-umunaszon-2-
kapOanbaeruna (1,6 r, 7 mmons) B THF (20 mi) nobasisanun NaBH4 (1,34 r, 35 mmons) npu 0°C.
PeakunoHHy10 cMech nepeMeInBaiy npu K. T. B TedeHue 30 MuH. PeakinoHHy0 CMeCh BbUTUBAIN
B BogH. NH4Cl n skcrparuposanu ¢ nomombio EtOAc. Oprannueckuii C10i IpOMBIBaIN COJEBBIM
pactBopoM, BbicymmBagu Hajg NaxSO4, KOHLUEHTPUPOBAIU MpPH TMOHWKEHHOM JaBJICHUU C
MOJIyYeHUEM HEOUHUIIEHHOTO (1-((2-(TpumeTtuncunun)sTokcu)mernn )- | H-ummunazon-2-
wi)metanona (1,3 r).

Cragus C. 2-(Xnopmetun)-1-((2-(tpumermicuiania)dTokcu)metnn)-1H-umugazon

K mnepememmBaemoit cmecu (1-((2-(Tpumermicummin)sTokcu)mernn)- | H-umunazon-2-
wi)meranona (400 mr, 1,75 mmoinb) B DCM (20 mut) nobassmu NCS (466 wmr, 3,5 mmons) u PPh;
(920 mr, 3,5 mmoub) ipu K. T. CMeCh epeMenBaIv IPHU K. T. B T€UeHHE 2 4. PEaKIIMOHHYIO CMECh
BbUIMBAJIM B BOAY U 3KcTparupoBaiu ¢ nomombo DCM. Cmech mnpombiBaniu BOAOH H
OpPTaHUYECKUH CIIOW KOHLEHTPHPOBAJIU INpPH TOHWKEHHOM JaBieHHH. OCTAaTOK O4YMINAIH C
nomompto npenaparuBHoii TLC (PE: EtOAc=1: 1) ¢ mnonyuenmem 2-(xiopmerwn)-1-((2-
(TpumeTmicunun)aTokcu)metun)-1H-umunazona. LCMS: 247 (M+H)" K nepememusaemoii
cMecHu 4-metrn-2-((1-((2-(tpumermncunmn)aTokcu ) Metun)- 1 H-mupason-3-nm)merin)-4H-
trazono[5',4'":4,5 lmuppono[2,3-d jmupunazun-5(6H)-ona (50 mr, 0,12 mmone) B cyxom DMF (5
i) npobasmsuim KoCOs (66 wmr, 0,48 mmonb) mpu 60°C B armocdepe Ni. Uepes 20 muH.
coenunenue E7-2 (60 mr, 0,24 mmonp) B cyxom DMF (2 mi) nobasisiiu npu 60°C B atmocdepe
Nz2. Cmece nepememuBanu npu 60°C B teyenue 1,5 4. B atmocdepe N». PeaknnonHyio cmech
OXJIAXKIAIU 70 K. T. U perynupoBanu a0 pH= 5~6 ¢ nmomomsto 0,5 H. BogH. HCI. 3atem cmech
sKkcTparupoBanu ¢ nomoinbio EtOAc, mpombiBanu ¢ MOMOLIBIO BOABI U COJIEBOTO PACTBOPA.
Opranuveckuii cioii BeicymuBaiu Hag NaxSQs, KOHLIEHTPUPOBAJIN NPH MOHMKEHHOM JIaBJICHUN
u ouninamu ¢ nomoursio npenapatiusHoi TLC (PE:EtOAc=1:1,5) ¢ nonyuenuem 4-metun-6-((1-
((2-(rpumernncummn )aTokcu)MeTri )- | H-umunazon-2-wn)mernn)-2-((1-((2-
(TpumeTmcuI)3ToKCH )MeTrN)- | H-rimpaszon-3-mn)merun))-4H-tuazono[ 5',4":4,5 [muppono[ 2,3-
dJmupunasun-5(6H)-ona (25 wr). LCMS: 627 (M+H) Cmecs 4-merun-6-((1-((2-
(TpuMeTmicuI)3ToKCH )MeTnd)- | H-umunazon-2-um)mernn)-2-((1-((2-
(TpuMeTmcuI)3ToOKCH )MeTrN)- | H-rimpazon-3-mn)mernn)-4H-tuazono[ 5',4":4,5 [muppono[ 2,3-
d]mupunazun-5(6H)-oHa (25 mr, 0,04 mmons) B DCM/TFA (2 mMi1/2 Mut) nmepeMenBaiy npu K. T.
B TeyeHHe | yaca. PeakunoHHYI0 cMech KOHLEHTpUpoBaIH. OCTATOK OUHWINAIH C TTOMOLIBO
npenapatusHoit HPLC ¢ mosny4ennem neobxomumoro npoaykra (1,3 mr). LCMS: 367 (M+H)™.
'H AMP (400 MI', DMSO-d6) § 8,51 (s, 1H), 7,66 (d, 1H), 6,9 (s, 2H), 6,27 (d, 1H), 5,34 (s, 2H),
4,51 (s, 2H), 4,27 (s, 3H).

Crnenyroliye COeIMHEHUs] CHHTE3UPOBaIN B COOTBETCTBUU cO cxeMoil E7 u mpouenypoii
u3 npumepa 7A-7B ¢ npuMeHeHHneM MOIXOASIero HCXOqHOTo Marepuaia. [lpu HeobxoaumocTH

MNPUMCEHSAKOT CTAHAAPTHBIC CITIOCOOBI BBCACHUS U yOaJICHUA SaMHTHOﬁ rpyImnIbIl.
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No CTpykTypa U XHMHYeCKOe HA3BAHHE XapakTepucTHKA
coef.
E7-6 s =N LCMS: 384 (M+H)"..
MmN 'H AMP (400 MTI'u, DMSO) § 12,78 (s,
N-N N \>§‘ 1H), 9,03 (d, 1H), 8,52 (s, 1H), 7,71 (s,
H I Ne s 1H), 7,42 (d, 1H), 6,27 (d, 1H), 5,48 (s,
2-((1H-rmpason-3-ummerun)-4-merun-6- | 2H), 4,48 (s, 2H), 4,27 (s, 3H).
(Tmazon-4-unmerun)-4H-tuazomno[ 5',4":4,5]
nupposno|2,3-dJoupunazus-5(6H)-on
E7-7 S =N LCMS: 385 (M+H)+.
HN'TﬂmN 1H SIMP (400 MI'y, DMSO) § 12,79 (s,
= N Y \>§N 1H), 8,84 (s, 1H), 8,64 (s, 1H), 7,72 (s,
! S, _J 1H), 6,27 (d, 1H), 5,84 (s, 2H), 4,51 (s,
2H), 4,28 (s, 3H).
6-((1,2,4-tuagnazon-S-win)mernn)-2-((1H-
HPa3oi-3-mi)MeTun)-4-metun-4H-
tuasono[5',4":4,5 |nuppono[2,3-
d]mupunazus-5(6H)-oH
E7-8 S =N LCMS: macca/zapsin 399 (M+H)+.
HN’w 7\ N 1H AMP (400 MI'y, DMSO-d6) 6 12,78
= | \%\S (s, 1H), 8,52 (s, 1H), 7,70 (s, 1H), 6,91
=l (s, 1H), 6,87 (br s, 2H), 6,27 (d, 1H),
5,26 (s, 2H), 4,49 (s, 2H), 4,27 (s, 3H).
2-((1H-ITupazon-3-mn)merwn )-6-((2-
aMHHOTHA30J-5-mn)Metun)-4-metun  -4H-
tuazono[5',4"4,5 |nuppono[2,3-
d]nnpnna3HH-5(6H) -OH
E7-9 LCMS: macca/3apsin 367 (M+H)+.
/ \ 1H AMP (400 MI', DMSO-d6) & 8,48
Hl\f (s, 1H), 7,68 (s, 1H), 7,52 (s, 1H), 6,91
/ (s, 1H), 6,27 (d, 1H), 5,25 (s, 2H), 4,50
(s, 2H), 4,28 (s, 3H).
6-((1H-Umunazon-4-un)merwn )-2-((1H-
nHpa3o-3-mi)Metun)-4-metun-4H-
tuasono[5',4'":4,5 muppono[2,3-d]
nupunasus-5(6H)-ox
E7-10 S =N LC-MS: macca/3apsin 367 (M+H)™.
H/N ril / \ N IH AMP (400 MI'u, DMSO) & 12,77
N \ N (brs, 2H), 8,49 (s, 1H), 7,72-7,35 (m,
| o 7 3H), 6,25 (s,1H), 5,20 (s, 2H), 4,48 (s,
N-N 2H), 4,27 (s, 3H).
H
6-((1H-tmupazon-4-um)metnn )-2-((1H-
nupasoi-S-wn)merwn )-4-merun-4H-
trazono[5',4"4,5 jnuppono[2,3-
d]mupunasus-S(6H)-on
E7-11 S =N LC-MS: macca/3apsin 384 (M+1)".

2-((1H-nupazon-3-win)mMeTun )-6-

1H SIMP (400 MI', DMSO) 6 12,77 (s,
1H), 8,59 (s, 1H), 8,46 (d, 1H), 7,71 (s,
1H), 7,42 (d, 1H), 6,26 (d, 1H), 5,66 (s,
2H), 4,48 (s, 2H), 4,28 (s, 3H).




80

(m3otHazon-S-unmerwn )-4-metmn-4H-
trazono[5',4"4,5 Jnuppono[2,3-
d]mupunasus-5(6H)-on

E7-12 OH LCMS: macca/3apsn 414 (M+H)"
/( 1H AMP (400 MI'y, DMSO) 6 12,78 (s,
<N 1H), 8,48 (s, 1H), 7,70 (s, 1H), 7,28 (s,
\)“/ 1H), 6,26 (d, 1H), 6,15 (t, 1H), 5,39 (s,
f( 2H), 4,66 (d, 2H), 4,49 (s, 2H), 4,25 (s,
3H).
2-((1H-nupazon- 3 I/IJI)MeTI/IJI)-6-((2- )
(TUAPOKCUMETHIT ) THA30JI-4-HJT)METHII )-4-
metui-4H-tuazono[ 5',4":4,5 Jmuppomno| 2,3-
d]mupunazus-5(6H)-oH
E7-13 NH, LCMS: macca/zapsin 427 (M+H)+.
N s 1H SIMP (400 MI';, DMSO) 6 12,78 (s,
HN’\j/\\\/ p =N N 1H), 8,51 (s, 1H), 8,11 (s, 1H), 7,78 (s,
= N‘mN\)\/ 1H), 7,70-7,60 (m, 2H), 6,27 (d, 1H),
I 5 5,50 (s, 2H), 4,48 (s, 2H), 4,26 (s, 3H).
4-((2-((1H-ITupazomn-3-mm)meTrn)-4-
MeTu-5-okco-4H-tnazono[5',4":4,5]
nuppono|2,3-dmupunazun-6(SH)-
VJT)METHIT) THA30JI-2-KapOOKCaMU
E7-14 S =N LCMS: macca/3apsn 368 (M+H)".
Tj/\ﬁm,q 1H SAMP (400 MI'u, DMSO-d6) & 14,89
HN ~ N \ (s, TH), 12,78 (s, 1H), 8,51 (s, 1H), 7,95-
| o ¢ 7,54 (m, 2H), 6,26 (d, 1H), 5,42 (s, 2H),
N 4,49 (s, 2H), 4,27 (s, 3H).
6-((1H-1,2,3-rpuazon-4-ui)merun)-2-
((1H-mupazon-3-mn)mern )-4-metmn-4H-
Tnasono[S' 4"4 Slnuppono[2,3-
d]nupunasun-S(6H)-on
E7-15 =N LCMS: (ESI) macca/3apsin 453 (M+H)".
J/\( m 'H SIMP (400 MI'u, DMSO-ds) & 12,84
(s, 1H), 10,41 (s, 1H), 8,57 (s, 1H), 8,06
(s, 1H), 7,71 (s, 2H), 6,34 (s, 1H), 5,52
N-(6-((2-((lH-HPIpaSOJI-3-PIJI)MeTI/IJI)-4- (s, 2H), 4,58 (s, 2H), 4,33 (s, 3H), 2,08
MeTu-5-okco-4H-tnazono[5',4":4,5] (s, 3H).
nuppodo| 2,3-d|mupunaszun-6(SH)-
WUT)METHIT)-5-pTOPITU pUIUH-2-
WJT)alleTAMET
E7-16 LC-MS[] 384 [M+H]+.

s =N
\ 7\ N
H | © N(j

2-((1H-nupazon-3-mn)MeTn )-4-MeTnui-6-
(Tnazon-2-unmernn)-4H-Trazomno
[5',4"4,5 muppono[2,3-d jnupuna3un-
5(6H)-on

1H SIMP (400 MT', DMSO) 6 12,78 (s,
1H), 8,58 (s, 1H), 7,75 (d, 1H), 7,70 (s,
1H), 7,64 (d, 1H), 6,27 (s, 1H), 5,65 (s,
2H), 4,48 (s, 2H), 4,27 (s, 3H).
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E7-17 S =N LCMS: wmacca/zapsn 462, 464 (M,
N= \ N\ N M-+2H)".
HN ) N7 \>\(Br 'H SIMP (400 MI', DMSO-de) § 12,77
I O N_ (s, 1H), 9,04 (s, 1H), 8,49 (s, 1H), 7,71
(s, 1H), 6,26 (d, 1H), 5,41 (s, 2H), 4,48
2-((1H-nupazon-3-mn)metun )-6-((5- (s, 2H), 4,25 (s, 3H).
Opomruazon-4-un)merin)-4-metun-4H-
tuaszono[5',4'":4,5nuppono|2,3-
d]mupunazun-5(6H)-on
E7-18 S =N LCMS: macca/zapsin 399 (M+H)™.
N=""0 7\ N 'H SIMP (400 MI'yy, DMSO-de) 5 12,78
N ) N \>YNH2 (s, 1H), 8,51 (s, 1H), 7,99 (s, 1H), 7.71
I ON (s, 1H), 6,27 (d, 1H), 5,83(s, 2H), 5,27
S (s, 2H), 4,49 (s, 2H), 4.27 (s, 3H).
2-((1H-nupazon-3-mwn)metun )-6-((5-
aMHHOTHA30-4-11)MeTnn)-4-metun-4H-
tuasono[5',4":4,5 |nuppono[2,3-
d]mupunazus-5(6H)-oH
E7-19 s =N LCMS: macca/sapsan 409 (M+H)".
HN’Nj/\(h\lmN 'H SIMP (400 MI', DMSO-de) & 12,77
= hll Y 3\(0"' (s, 1H), 9,36 (s, 1H), 8,56 (s, 1H), 7,71
Ne S (s, 1H), 6,26 (d, 1H), 5,61 (s, 2H), 4,49
4-((2-((1H-ttmpazon-3 -um)mern )-4- (s, 2H), 4,25 (s, 3H).
MeTui-5-okco-4H-tnazono[5',4"4,5]
nuppodo| 2,3-d|mupunaszun-6(SH)-
VJT)METHIT) THA30JI- 5 -KapOOHUTPHIT
E7-20 S =N LCMS: macca/3apsn 427 (M+H)".
HN"ij/\gl—\Q(N o 'H SIMP (400 MI'y, DMSO-ds) 5 12,78
Z NTH MNH (s, 1H), 8,97 (s, 1H), 8,51 (s, 1H), 7,70
' NQ (s, 1H), 7,75 (d, 2H), 6,26 (d, 1H), 5,67
4-((2-((1H-timpazo-3-un)meTin )-4- (s, 2H), 4,49 (s, 2H), 4,25 (s, 3H).
MeTuiI-5-okco-4H-Tnazono[ 5',4":4,5]
nuppono[2,3-dmupunazun-6(5SH)-
WJT)METHIT) THA30JI-5-KapOOKCaMU
E7-21 S =N LCMS: macca/3apsin 398 (M+H)™.
N=" "0\ 7\ N 'H SIMP (400 MT'yy, DMSO-ds) & 12,77
HN _J NN (s, 1H), 8,74 (s, 1H), 8,47 (s, 1H), 7,70
I ON (s, 1H), 6,26 (d, 1H), 5,39 (s, 2H), 4,49
NS (s, 2H), 4,26 (s, 3H), 2,49 (s, 3H).
2-((1H-nupazon-3-min)MeTn )-4-MeTui-6-
((5-meTunTHazon-4-mn)mernn)-4,6-
auruapo-SH-
tuazono[5',4"4,5 |nuppono[2,3-
d]HI/IpI/II[aSI/IH-S -OH
E7-22 LCMS: 421 (M+H)".

2-((1H-nupazon-3-mwi)mMeTnn )-6- ((6-
(IMMETHIAMUHO ) TUPUIMH-2-WIT)METUN )-4 -
MeTui-4,6-nurunpo-SH-tuazono

'H SIMP (400 MI'u, DMSO) 6 12,78 (s,
1H), 8,53 (s, 1H), 7,68 (s, 1H), 7,39 (dd,
1H), 6,47 (d, 1H), 6,27 (d, 1H), 6,17 (d,
1H), 5,27 (s, 2H), 4,47 (m, 2H), 4,26 (s,
3H), 2,94 (s, 6H).
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[5',4"4,5 Jmuppono|2,3-d jnupunaszuH-5-oH

E7-23 s =N LCMS: macca/zapsin 452 (M+H)+.
MIQ{“ 'H AMP (400 MI'u, DMSO) & 12,85 (s,
NN N \HC“ 1H), 9,24 (s, 1H), 8,50 (s, 1H), 7,67 (s,
H | NS 1H), 6,27 (d, 1H), 5,57 (s, 2H), 4,50 (s,
2-((1H-nmupazon-3-um)merun)-4-merun-6- | 2H), 4,25 (s, 3H).
((5-(TpudpTopmerni)
THazon-4-um)merun)-4H-
trazono[S',4'":4,5 lnuppono[2,3-d]
nupuaasus-5(6H)-ox
E7-24 S =N LCMS: macca/zapsin 418 (M+H)+.
N= \MN 'H AMP (400 MT', DMSO) & 12,79 (s,
HN\;/\(N N \>\(CI 1H), 8,94 (s, 1H), 8,49 (s, 1H), 7,70 (s,
| 0 N\\ 1H), 6,26 (d, 1H), 5,42 (s, 2H), 4,49 (s,
S 2H), 4,26 (s, 3H).
2-((1H-nupazon-3-mwn)metun )-6-((5-
XJIOpTUA30I-4-11)MeTrn )-4-meTrin-4H-
tuasono[5',4":4,5 |nuppono[2,3-
d]mupunazun-5(6H)-oH
E7-25 S =N LCMS (ESI): macca/zapsn 414 (M+H)™.
N= /AR N "H IMP DMSO-d6, 400 MI'wy, & 8,45 (s,
HN ) NN 1H), 8,41 (s, 1H), 8,29 (s, 1H), 7,66 (s,
| 0 N\\ 1H), 6,26 (d, 1H), 5,30 (s, 2H), 4,49 (s,
2H), 4,26 (s, 3H), 3,93 (s, 3H).
2-((1H-nupazon-3-mwn)metun )-6-((5-
METOKCUTHA30JI-4-HJT)METHI )-4-METHII-
4H-tnazomno[5',4":4,5]
nuppono[2,3-dJmupunazun-5(6H)-on
E7-26 LCMS (ESI): macca/zapsin 378 (M+H).
j\( _Z—/\C( 'H SIMP (DMSO-d6, 400 MT'm) § 12,79
(s, 1H), 8,57 (d, 1H), 8,54 (s, 1H), 8,48
7\ (dd, 1H), 7,71 (ddd, 2H), 7,35 (ddd,
1H), 6,26 (d, 1H), 5,38 (s, 2H), 4,49 (s,
2-((1H-nupazon-3- MJI)MeTHJI) 4-meTu-6- 2H), 4,26 (s, 3H).
(mupunuH-3-unmernin)-4H-
tuasono[5',4":4,5 lnuppono[2,3-
d]nnpnna3HH-5(6H) -OH
E7-27 LCMS: macca/3apsn 423 (M+H)".
'H AIMP (400 MI', DMSO-ds) & 12,78
(s, 1H), 8,51 (s, 1H), 7,71 (s, 1H), 6,91
(d, 1H), 6,26 (d, 1H), 6,17 (d, 1H), 5,68
(s, 2H), 5,16 (s, 2H), 4,49 (s, 2H), 4,27
= (s, 3H), 3,72 (s, 3H).
2-((1H-nupazon-3-mwn)metun )-6-((6-
aAMHHO-5-METOKCUTTUP UANH-2 - )METHI )-
4-metun-4H-
trasono[5',4'":4,5 Jmuppono[2,3-d]
HI/IpI/I,[[aSI/IH-S(6H) -OH
E7-28 LCMS: macca/zapsan 411 (M+H)™.

N=
HN_

~/ “NH,

'H SIMP (400 MI'y, DMSO-ds) & 8,56
(s, 1H), 7,67 (s, 1H), 6,3-6,2 (m, 2H),
6,18 (d, 1H), 5,27 (s, 2H), 4,51 (s, 2H),
4,27 (s, 3H).
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2-((1H-nupazon-3-mwn)metnn )-6-((6-
aMHHO-4-(propnupuANH-2- U )MeTHI)-4-
metun-4H-tuazomno[5',4":4,5]
nupposno[2,3-d Jrupunazus-5(6H)-on

E7-29 S =N LCMS: macca/3apsin 426 (M+H)™.
N= \Iﬁ(i\' 'H AMP (400 MI', DMSO) & 8,56 (s,
HN ) N7 N 1H), 7,73 (d, 1H), 7,67 (s, 1H), 7,08 (d,
| o 7 1H), 6,26 (d, 1H), 5,39 (s, 2H), 4,50 (s,
=/ ¢ 2H), 4,26 (s, 3H), 2,30 (s, 3H).
2-((1H-nupazon-3-un)metn )-6-((6-xy0p-
S5-MeTUIMHUPUINH-2-HJT)METHI )-4-MeTHII-
4H-tuazono[5',4':4,5 Jnuppono[2,3-d]
nupunasus-5(6H)-ox
E7-30 S =N LCMS: macca/3apsn 385 (M+H)".
N=" 1 IQN 'H SIMP (400 MI'y, DMSO) & 12,83 (s,
HN NN F 1H), 12,68 (s, 1H), 8,46 (s, 1H), 7,64 (s,
I O N 2H), 6,26 (s, 1H), 5,33 (s, 2H), 4,48 (5,
N 2H), 4,24 (s, 3H).
2-((1H-mmupazo-3-wn)me T )-6-((4-dprop-
1H-mupason-3-mn)meTin )-4-metui-4,6-
auruapo-SH-tuazono[5',4":4,5 Jnupposo
[2,3-d]mupuna3us-5-0H
E7-31 LCMS: macca/3apsn 394 (M+H)"
J/\( J_Q‘( 'H SIMP (400 MI't;, DMSO) & 12,79 (s,
1H), 11,74 (s, 1H), 8,55 (s, 1H), 7,72 (s,
4 1H), 7,30 (d, 1H), 6,83 (d, 1H), 6,27 (d,
1H), 6,09 (t, 1H), 5,10 (s, 2H), 4,51 (s,
2-((1H-nupazon-3- I/I.]'I)MeTI/I.]'I) 4-metun-o6- 2H), 4,27 (s, 3H).
((2-oxco-1,2-nurunponupuans-3-
wi)metmn)-4H-
trazono[S',4'":4,5 lnuppono[2,3-d]
nupunasud-5(6H)-ox
E7-32 LCMS: macca/zapsin 408 (M+H)™.
J/\( IQY 'H SIMP (400 MI'y, DMSO) & 12,78 (s,
1H), 8,56 (s, 1H), 8,08 (dd, 1H), 7,70 (s,
7\ 1H), 7,16 (d, 1H), 6,90 (dd, 1H), 6,27 (d,
1H), 5,29 (s, 2H), 4,51 (s, 2H), 4,27 (s,
2-((1H-nupazon-3- I/IJ'I)MeTI/IJ'I) 6-((2- 3H), 3,93 (s, 3H).
METOKCHITAPHUINH-3 -1 )METHIT )-4-MeTHJI-
4H-tnazono
[5',4"4,5 muppono[2,3-d jnupuna3un-
5(6H)-on
E7-33 LCMS: macca/3apsn 385 (M+H)™.

2-((1H-nupazon-3-mn)metnn)-6-((5-¢pTop-
1H-nmpazon-3-un)metin)-4-merun-4H-
trazono[S',4'":4,5 Jmupposno[2,3-d]

'H SIMP (400 MI'y, DMSO-ds) 5 12,88
(s, 1H), 12,61 (s, 1H), 8,61 (d, 1H), 7,78
(s, 1H), 6,33 (d, 1H), 5,89 (d, 1H), 5,36
(s, 2H), 4,54 (d, 2H), 4,34 (s, 3H).
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nupunasus-5(6H)-ox

E7-34 S =N LCMS: macca/3apsn 407 (M+H)".
HN'Nj/\ﬁ 7\ 'H SIMP (400 MI', DMSO-ds) & 12,84
z NS N (s, 1H), 8,58 (s, 1H), 7,79 (s, 1H), 7,18
. (d, 1H), 6,33 (s, 1H), 6,15 (d, 1H), 5,75
(s, 2H), 5,25 (s, 2H), 4,55 (s, 2H), 4,33
2-((1H-nupazon-3-uix)metnn)-6-((6- (s, 3H), 2,05 (s, 3H).
AMHHO-5-METUIITUPUINH-2-HJT)METHT )-4 -
metun-4H-tuazono[5',4":4,5 Jmuppono[ 2,3-
d]rmpnz[asnﬂ-S(6H) -OH
E7-35 N LC-MS: macca/3apsin 408 (M+H)™.
Wi 'H SIMP (400 MI'ty, DMSO) & 12,87 (s,
= 1H), 8,60 (s, 1H), 8,27 (d, 1H), 7,84-
7,72 (m, 2H), 6,86 (d, 1H), 6,34 (d, 1H),
5,37 (s, 2H), 4,55 (s, 2H), 4,34 (s, 3H),
p 3,89 (s, 3H).
2-((1H-nupazon-3-mwn)metun )-6-((6-
METOKCHUITAPHUINH-3-1JT)METHIT )-4-MeTHJI-
4H-tnazono[5',4":4,5 Jmuppono|2,3-
d]mupupazun-5(6H)-oH
E7-36 S =N LC-MS: macca/3apsn 394 (M+H)".
y “‘Nj/\i%?q 'H SIMP (400 MI', DMSO) § 12,77 (s,
= — 1H), 11,53 (s, 1H), 8,52 (s, 1H), 7,69 (s,
| QH 1H), 7,47 (dd, 1H), 7,40 (d, 1H), 6,27
(dd, 2H), 5,07 (s, 2H), 4,49 (s, 2H), 4,26
(s, 3H).
2-((1H-nupazon-3-un)MeTni )-4-MeTnui-6-
((6-oxco-1,6-nurunponupuans-3-
wi)meTn)-4,6-quruapo-SH-
trasono[5',4":4,5]
nuppoiof2,3- d]m/lppmasnﬂ-S -OH
E7-37 =N LC-MS: macca/3apsin 408 (M+H)™.
N ﬂm 'H SIMP (400 MI'ty, DMSO) & 12,86 (s,
1H), 8,65 (d, 1H), 8,17 (d, 1H), 7,80 (s,
b 1H), 6,94-6,89 (m, 1H), 6,66 (s, 1H),
6,34 (d, 1H), 5,41 (s, 2H), 4,56 (s, 2H),
4,34 (s, 3H), 3,89 (s, 3H).
2-((1H-nupazon-3- I/IJ'I)MeTI/IJ'I) 6-((2-
METOKCHUITAPHINH-4-1IT)METHIT )-4-MeTHJI-
4H-tuazono[5',4':4,5 |muppoino[2,3-d]
nupunasus-5(6H)-ox
E7-38 LC-MS: macca/3apsin 394 (M+H)™.

S =N

2-((1H-nupazon-3-un)MeTni )-4-MeTnui-6-
((2-oxco-1,2-nurunponupuans-4-
win)metnn)-4,6-gurunpo-SH-
tnazono[5',4':4,5]

'H SAMP (400 MI'u, DMSO) & 8,57 (s,
1H), 7,68 (s, 1H), 7,31 (d, 1H), 7,23 (t,
1H), 6,27 (d, 1H), 6,07 (dd, 1H), 5,97 (s,
1H), 5,17 (s, 2H), 4,51 (s, 2H), 4,27 (s,
3H).
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nuppono[2,3-dmupunazus-5-o0

E7-39 S =N LCMS: macca/3apsin 382 (M+H)".
N="" m&« 'H SIMP (400 MI', DMSO) § 12,80 (s,
HNﬂ N 1H), 8,46 (s, 1H), 8,39 (s, 1H), 7,66 (s,
I 0 ¢ i 1H), 6,34 (s, 1H), 6,26 (d, 1H), 5,18 (s,
N 2H), 5,06 (s, 2H), 4,49 (s, 2H), 4,27 (s,
3H).
2-((1H-nupazon-3-um)metnn)-6-((2- :
amuHO- | H-umunazon-4-un)meru)-4-
metuwi-4H-tuazono[ 5',4":4,5 Jruppomno| 2,3-
d]
nupuaasus-S(6H)-ox
E7-40 S =N LCMS: macca/3apsn 409 (M+H)".
HMNj/\(r}ll_QN 'H SIMP (400 MI'u, DMSO) 6 12,83 (s,
=z Nl N 1H), 8,74 (s, 1H), 8,55-8,65 (m, 2H),
_ n 7,79 (s, 1H), 7,56 (t, 1H), 6,77 (d, 1H),
6,40 (d, 1H), 6,32 (d, 1H), 5,32 (s, 2H),
2-((1H-ITupazon-3-mn)merwn )-6-((6- 4,52 (s, 2H), 4,31 (s, 3H).
(TMAPOKCHAMUHO )TUPUIUH-2-UJT)METHI )-
4-merun-4H-tnazono[5',4":4,5]
nupposno|2,3-dJmupunazus-5(6H)-on
E7-41 =N LCMS: ESI macca/3apsin 384 (M+H)™.
J/\( Iﬁ( 'H AAMP (400 MI't, DMSO-ds) § 9,01
(d, 1H), 8,54 (s, 1H), 7,67 (d, 1H), 7,21
N (d, 1H), 6,27 (d, 1H), 5,50 (s, 2H), 4,51
(s, 2H), 4,26 (s, 3H).
2-((1H-nupazon-3- I/I.]'I)MeTI/IJ'I) 6-
(m3otHnason-3-unmerun )-4-metun-4H-
tuazono[5',4"4,5 lnuppono[2,3-
d]nupunasus-5(6H)-on
E7-42 S =N LCMS: ESI macca/zapsin 382 (M+H)™.
rﬂj/\WmN 'H SIMP (400 M, DMSO-de) & 12,78
HN S Ny }\N/ (s, 1H), 8,55 (s, 1H), 7,71 (s, 1H), 7,62
I o ¢ i (s, 1H), 6,26 (d, 1H), 5,49 (s, 2H), 4,48
(s, 2H), 4,26 (s, 3H), 4,10 (s, 3H).
2-((1H-nupazon-3-mn)MeTn )-4-MeTui-6-
((1-meTun-1H-1,2,3-Tpuazon-5-
wi)metnn)-4H-
tuasono[5',4'":4,5 muppono[2,3-d]
nupunasus-5(6H)-ox
E7-43 S =N LCMS: ESI macca/zapsin 382 (M+H)".
N= \ 7\ N 'H SIMP (400 MI'u, DMSO-de) § 12,78
HN N N (s, 1H), 8,51 (s, 1H), 7,96 (s, 1H), 7,71
| o 7N (s, 1H), 6,27 (d, 1H), 5,38 (s, 2H), 4,49

2-((1H-ITupazon-3-mn)merwn )-4-MeTHi-6-
((1-meTun-1H-1,2,3-Tpuazon-4-
wi)mernn)-4H-

trasono[5',4'":4,5 Jmuppono[2,3-d]
nupunasus-5(6H)-ox

(s, 2H), 4,27 (s, 3H), 3,99 (s, 3H).
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E7-44 LCMS: ESI macca/3apsin 378 (M+H)™.
\j/\( m 'H SIMP (400 MTI', DMSO-de) & 12,94
b (s, 1H), 8,64 (s, 1H), 8,57 (d, 1H), 7,82
\ (m, 2H), 7,36 (m, 1H), 7,23 (d, 1H), 6,36
(d, 1H), 5,55 (s, 2H), 4,58 (s, 2H), 4,36
2-((1H-nupazon-3-un)MeTni )-4-MeTnui-6- (s, 3H).
(mupunnH-2-unmern)-4H-Trazono ’
[5',4":4,5 nuppono[2,3-d jnupunaszus-
5(6H)-oH
E7-45 ClaA LCMS: macca/zapsin 401 (M+H)™.
S___/=N j\,N 'H SIMP (400 MT'ii, DMSO-d6) 8 12,96
Nj/\(r}ll_/\gN NH (s, TH), 12,77 (s, 1H), 8,48 (s, 1H), 7,91
HN N (s, 1H), 7,71 (s, 1H), 6,26 (d, 1H), 5,33
0 (s, 2H), 4,49 (s, 2H), 4,27 (s, 3H).
2-((1H-nupazon-3-mn)metn )-6-((4-xyop-
1H-nmmpazon-5-un)metmn)-4-metmn-4H-
tuasono[5',4":4,5 |nuppono[2,3-
d]mupunazus-5(6H)-oH
E7-46 LCMS: macca/zapsn 410 (M+H)™.
\;(\( ‘Z_Qﬂ 'H SIMP (400 MI';, DMSO-d6) 6 13,34
(s, 1H), 12,81 (s, 1H), 8,54 (s, 1H), 7,70
O N | (s, 2H), 7,26 (m, 1H), 6,64 (s, 1H), 6,27
N 0 (s, 1H), 5,35 (s, 2H), 4,50 (s, 2H), 4,28
H (s, 3H).
NH,
3-((2-((1H-nupazon-3-mn)mernin )-4-
METUJI-5-0KC0-4,5-nurunpo-6H-
tuazono[5',4"4,5 |nuppono[2,3-
d]mupunazun-6-wn)merun)- | H-nupazon-5-
KapOOKcaMus
E7-47 S =N LC-MS macca/zapsn 411,0 (M+H)™.
M mN i 'H SIMP (400 M, DMSO) & 12.79 (s,
NN N . 1H), 8,46 (s, 1H), 7,73 (s, 1H), 7,29 (dd,
H I © b 1H), 6,34 (dd, 1H), 6,27 (d, 1H), 5,74 (s,
/ 2H), 5,30 (s, 2H), 4,46 (s, 2H), 4,26 (5,
3H).
2-((1H-nupazon-3-wn)metun )-6-((6- :
aMHUHO-3-(TOpIUpUANH-2-UIT)METHIT )-4-
Metun-4H-tuazomno[5',4":4,5]
nuppoo[2,3-dJmupunazun-5(6H)-on
E7-48 LC-MS wmacca/zapsin 382,0 (M+H)™.

s =N
N= \ \ N
" ﬂm
= N =N
I O \ U
-N

2-((1H-nupazon-3-mn)MeTn )-4-MeTnui-6-
((2-meTun-2H-1,2,3-Tpuazon-4-
wi)metnin)-4H-

trazono[5',4":4,5 jnuppono[2,3-
d]mupunasus-5(6H)-on

'H SIMP (400 MI'u, DMSO) 6 12,79 (s,
1H), 8,51 (s, 1H), 7,68 (s, 1H), 7,68 (s,
1H), 6,26 (d, 1H), 5,38 (s, 2H), 4,50 (s,
2H), 4,26 (s, 3H), 4,08 (s, 3H).
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E7-49 S =N LC-MS wmacca/zapsin 425 (M+H)".
N= \ 7\ N 'H AMP (400 MTI'u, DMSO) § 12,77 (s,
HN S N7 F 1H), 8,47 (s, 1H), 7,71 (s, 1H), 7,31 (t,
| ON” 1H), 6,33-6,26 (m, 3H), 5,34 (s, 2H),
=~ 4,49 (s, 2H), 4,26 (s, 3H), 2,48 (s, 3H).
N
2-((1H-nupazon-3-un)metnn)-6-((3-¢pTop-
6-(METUIAMUHO ) TUP UAUH-2-HJT)METH )-4-
metuin-4H-tuazono[5',4':4,5 Jnuppono
[2,3-d]nupuna3un-5(6H)-on
E7-50 S =N LCMS: (ESI) macca/zapsan 411 (M+H)".
Nj/\ﬁl_gN 'H SIMP (400 MI'w, DMSO-ds) 5 8,59
HN. = N N (s, 1H), 7,73 (s, 1H), 7,29 (dd, 1H),
B NH 6,47-6,06 (m, 4H), 5,26 (s, 2H), 4,56 (s,
=~ 2
2H), 4,32 (s, 3H).
2-((1H-mmupazo-3-wmn)me T )-6-((6-
aMUHO-5-(QTOPTUPUIUH-2-MJT)METHIT )-4-
metun-4H-tuazono[5',4":4,5 Jnuppono[ 2,3-
d]
nupunasud-5(6H)-on
E7-51 LCMS: (ESI) macca/3apsin 378 (M+H)".
J/\( lﬁ( 'H SIMP (400 MI', DMSO-ds) 5 12,84
(s, 1H), 8,64 (s, 1H), 8,57 (d, 1H), 8,55
b (d, 1H), 7,77 (s, 1H), 7,28 (d, 2H), 6,33
(d, 1H), 5,45 (s, 2H), 4,56 (s, 2H), 4,32
2-((1H-nupazon-3-un)MeTni )-4-MeTnui-6- (s, 3H).
(mupunuH-4-unmernn)-4H-tuazono
[5',4"4,5 muppono[2,3-d jnupunasus-
5(6H)-oH
E7-52 S =N LCMS: (ESI) macca/3apsin 384 (M+H)".
M J_QN 'H SIMP (400 MI', DMSO-ds) § 12,85
NN N x (s, 1H), 9,01 (s, 1H), 8,54 (d, 1H), 7,95
H | Oy (d, 1H), 7,74 (s, 1H), 6,24 (s, 1H), 5,55
(s, 2H), 4,46 (s, 2H), 4,30 (s, 3H).
2-((1H-nupazon-3-min)MeTn )-4-MeTui-6-
(Tnazon-S-unmernn)-4,6-quruapo-SH-
tuasono[5',4":4,5 |nuppono[2,3-
d]mupunasun-5-ox
E7-53 LCMS: (ESI) macca/3apsin 392 (M+H)".

/‘N
N~ N N
H [ o ¢

2-((1H-nupazon-3-mn)MeTni )-4-MeTui-6-
((6-meTrnmupuANH-2-mn)MeTh)-4,6-
nuruapo-SH-

tuazono[5',4":4,5 |nuppono[2,3-
d]nupupasus-5-oH

'H SIMP (400 MI'y, DMSO-de) 5 12,78
(s, 1H), 8,55 (s, 1H), 7,74 (s, 1H), 7,61
(dd, 1H), 7,14 (d, 1H), 6,81 (d, 1H), 6,26
(s, 1H), 5,39 (s, 2H), 4,50 (s, 2H), 4,26
(s, 3H), 2,43 (s, 3H).
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E7-54 S =N LCMS: (ESI) macca/3apsn 384 (M+H)".
/a \ 7\ N 'H AMP (400 MI', DMSO-ds) & 12,78
NN N (s, 1H), 8,91 (s, 1H), 8,56 (s, 1H), 8,53
H I 0 (s, 1H), 7,71 (s, 1H), 6,26 (s, 1H), 5,48
N-S (s, 2H), 4,49 (s, 2H), 4,31 (s, 3H).
2-((1H-nmupazon-3-wmn)Me T )-6-
(m3oTHazon-4-unmerun )-4-metuin-4,6-
auruapo-SH-
tuasono[5',4":4,5 lnuppono[2,3-
d]nupunasun-5-oH
E7-55 S =N LCMS: (ESI) macca/3apsin 368 (M+H)".
M J_QN 'H SIMP (400 MI'e, DMSO-de) & 13,85
NN N lN (s, 1H), 12,78 (s, 1H), 8,51 (s, 1H), 8,49-
H I ON 8,21 (m, 1H), 7,71 (s, 1H), 6,27 (d, 1H),
N-NH 5,41 (s, 2H), 4,49 (s, 2H), 4,26 (s, 3H).
6-((1H-1,2,4-rpua3omn-3-mi)meTn)-2-
((1H-rmupazon-3-un)metnn)-4-metni-4,6-
auruapo-SH-
tuazono[5',4":4,5 |nuppono[2,3-
d]mupunazus-5-oH
E7-56 S LCMS: (ESI) macca/3apsin 385 (M+H)".
'jj/\g 'H SIMP (400 MI'y, DMSO-de) & 12,79
HN s (s, 1H), 9,57 (s, 1H), 8,61 (s, 1H), 7,71
o (s, 1H), 6,26 (d, 1H), 5,80 (s, 2H), 4,49
(s, 2H), 4,27 (s, 3H).
6-((1,3,4-tuagnazon-2-un)mernn)-2-((1H-
UPa30JI-3-1I)MeTH)-4-MeThiI-4,6-
auruapo-SH-
tuazono[5',4"4,5 |nuppono[2,3-
d]nupunasus-5-oH
E7-57 S =N LCMS: (ESI) wmacca/zapsn 476
MIQ(N (M2H)"
N-N N N H AMP (400 MI'y, DMSO-ds) 6 12,78
H I O ¢ (s, 1H), 8,57 (s, 1H), 7,81 (dd, 1H), 7,71
=~/ B (s, 1H), 7,30 (dd, 1H), 6,26 (d, 1H), 5,43
F (s, 2H), 4,49 (s, 2H), 4,26 (s, 3H).
2-((1H-nupazon-3-min)metn )-6-((6-0pom-
5-pTopnupuauH-2-1a)METHI)-4-MeTHII-
4,6-nurunpo-SH-
tuasono[5',4":4,5 |nuppono[2,3-
d]mupunazun-5-oH
E7-58 S =N LCMS: (ESI) macca/zapsin 401 (M+H)".
(/\\\/\( A N 'H SIMP (400 MT'y, DMSO-dg) & 13,01
N NN (s, 1H), 12,95 (s, 1H), 8,53 (s, 1H), 7,68
: | O] (dd, 1H), 6,26 (d, 1H), 6,17 (s, 1H), 5,32
N g (s, 2H), 4,50 (s, 2H), 4,26 (s, 3H).
H

2-((1H-nupazon-3-mn)metn)-6-((5S-xyop-
1H-nmpa3zon-3-un)metn)-4-metni-4,6-
auruapo-SH-

trazono[5',4"4,5 jnuppono[2,3-
d]nupunasus-5-oH
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E7-59 S =N LCMS: (ESI) macca/3apsin 399 (M+H)".
N= \ 7\ N 'H SIMP (400 MI'y, DMSO-ds) & 12,77
HN ) NTX F (s, 1H), 8,47 (s, 1H), 7,75 (d, 1H), 7,71
I O N (s, 1H), 6,26 (s, 1H), 5,29 (s, 2H), 4,47
N (s, 2H), 4,26 (s, 3H), 3,70 (s, 3H).
2-((1H-nupazon-3-un)metnn)-6-((4-¢pTop-
1-metun-1H-nupazon-3-mn)mermn )-4-
meTtui-4,6-quruapo-SH-
tuasono[5',4":4,5 lnuppono[2,3-
d]nupunasus-5-oH
E7-60 S =N LCMS: (ESI) macca/3apsin 415 (M+H)".
N= VNN H SIMP (400 MI'y, DMSO-de) & 12,82
HN ) N7 cl (s, 1H), 8,52 (s, 1H), 7,92 (s, 1H), 7,76
l O N | (s, 1H), 6,31 (s, 1H), 5,34 (s, 2H), 4,53
N (s, 2H), 4,31 (s, 3H), 3,79 (s, 3H).
2-((1H-nupazon-3-mn)metnn )-6-((4-xyop-
1-merun-1H-nupazon-3-mn)mernn )-4-
Metui-4,6-nuruapo-SH-
trazono[5',4"4,5 jnuppono[2,3-
d]mupupasus-5-oH
E7-61 s =N LCMS: (ESI) macca/3apsin 399 (M+H)".
\ m 'H SIMP (400 MT'y, DMSO-dg) & 12,79
FF N=>N ;2/\'\“ (s, 1H), 8,49 (s, 1H), 7,71 (s, 1H), 6,91
N’ \ S)\NH (s, 2H), 6,27 (s, 1H), 6,18 (s, 1H), 5,12
(s, 2H), 4,49 (s, 2H), 4,27 (s, 3H).
2-((1H-nupazon-3-mn)metnn )-6-((2-
aAMHHOTHA30-4-1)MeTnn)-4-MeTni-4,6-
auruapo-SH-
Tnasono[S' 4"4,5 lnuppomnol[2,3-
d]nupunasus-5-oH
E7-62 LCMS: (ESI) macca/3apsin 408 (M+H)".
;\/\\/ l_/\C‘< I SIMP (400 MI', DMSO-de) 8 12,79
b (s, 1H), 8,56 (s, 1H), 7,71 (s, 1H), 7,63
\ (dd, 1H), 6,68 (d, 1H), 6,60 (d, 1H), 6,27
(d, 1H), 5,36 (s, 2H), 4,51 (s, 2H), 4,26
2-((1H-nupazon-3-min)metun )-6-((6- (s, 3H), 3,76 (s, 3H).
METOKCHUITAPHUINH-2-1JT)METHII )-4-MeTHJI-
4,6-nurunpo-SH-
trazono[5',4"4,5 jnuppono[2,3-
d]mupunasus-5-oH
E7-63 LC-MS: macca/zapsan 406 (M+H)*. 'H

S =N
N=" N2 7\ N
I O N |
N

3-((2-((1H-upazon-3-mn)mernin )-4-
MeTuI-5-0kco-4H-

tuazono[5',4"4,5 |nuppono[2,3-
d]mupunazun-6(SH)-mn)mernn)-1-merun-
1 H-upazon-4-kapOOHUTPUIT

SIMP (400 MI'y, DMSO-d6) &: 12,79 (s,
1H), 8,53 (s, 1H), 8,44 (s, 1H), 7,72 (s,
1H), 6,27 (s, 1H), 5,40 (s, 2H), 4,48 (s,
2H), 4,26 (s, 3H), 3,83 (s, 3H).
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E7-64 S =N LC-MS: macca/zapsn 424 (M+H)". 'H
N= \ T\ N 0 SMP (400 MI'u, DMSO-d6) &: 12,79 (s,
HN ) N N NH, | 1HD: 8,46 (s, 1H), 8,10 (s, 1H), 7,72 (s,
| O N 2 | 1H), 7,57 (s, 1H), 7,02 (s, 1H), 6,27 (s,
N 1H), 5,53 (s, 2H), 4,48 (s, 2H), 4,26 (s,
/ 3H), 3,69 (s, 3H).
3-((2-((1H-nupazon-3-mn)meTu)-4-
MeTui-5-0kco-4H-
tuazono[5',4'":4,5nuppono|2,3-
d]mupunazun-6(SH)-wn)mernn)-1-metun-
1 H-nupason-4-kapOokcamMun
E7-65 S =N LC-MS: macca/zapan 396 (M+H)". 'H
N= \Iﬁ(h SIMP (400 MT', DMSO-d6) &: 8.51 (s,
HN ) N \>\/rNH2 1H), 7,67 (s, 1H), 6,95 (s, 1H), 6,27 (d,
| O N ] 1H), 5,17 (s, 2H), 4,50 (s, 2H), 4,27 (s,
‘/N 3H), 3,61 (s, 3H).
2-((1H-mmupazo-3-wn)me T )-6-((4-
aMHuHO- 1 -meTun- 1| H-nupazon-3-
wi)meTtun)-4-metmn-4H-
Ttrazono[5',4"4,5 jnuppono[2,3-
d]mupunaszus-5(6H)-on
E7-66 S =N LC-MS: macca/zapsan 392 (M+H)". 'H
N=" m&: N SIMP (400 MI', DMSO-d6) §: 13,62 (s,
HN ) N7 Z 1H), 12,79 (s, 1H), 8,54 (m, 2H), 7,71
I O N (s, 1H), 6,27 (d, 1H), 5,45 (s, 2H), 4,49
: (s, 2H), 4,26 (s, 3H).
3-((2-((1H-niupazon-3-min)meTu)-4-
MeTHJI-5-0kco-4H-
tuazono[5',4'":4,5nuppono(2,3-
d]mupunazun-6(SH)-wn)mernn)-1H-
UPas3oj-4-KapOOHUTPHIT
E7-67 S =N LC-MS: macca/zapan 410 (M+H)". 'H
N= \ 7\ N 0 SMP (400 MI', DMSO-d6) &: 12,75 (s,
HNﬂ‘z:/C\( NH 2H), 8,48 (s, 1H), 8,17 (s, 1H), 7,68 (s,
I O N ] 2 1H), 7,56 (s, 1H), 7,01 (s, 1H), 6,27 (d,
N 1H), 5,57 (s, 2H), 4,50 (s, 2H), 4,26 (s,
H 3H).
3-((2-((1H-upazon-3-un)meTu)-4-
MeTHI-5-0kco-4H-
tuasono[5',4":4,5 |nuppono[2,3-
d]mupupazun-6(SH)-mn)mernn)-1H-
nupasoi-4-kapOoKcamuy
E7-68 LC-MS: macca/zapsan 449 (M+H)". 'H

S =N
N= \ \ N F
HNﬂ‘Z/_Q( F
= N Y F
| o N |
N
/

2-((1H-nupazon-3-un)MeTni )-4-MeTnui-6-
((1-meTun-4-(tpudropmernn)-1H-
nupazon-3-mi)merun)-4H-

SIMP (400 MI'y, DMSO-d6) &: 12,85 (s,
1H), 8,54 (s, 1H), 8,34 (d, 1H), 7,77 (s,
1H), 6,32 (s, 1H), 5,44 (d, 2H), 4,54 (s,
2H), 4,32 (s, 3H), 3,83 (s, 3H).
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trazono[5',4"4,5 jnuppono[2,3-
d]mupupasus-5(6H)-oH

E7-69 S =N LC-MS: macca/zapsn 411 (M+H)". 'H
N \ 7\ N SIMP (400 MI', DMSO-d6) &: 12,77 (s,
HN__ N N O 1H), 8,43 (s, 1H), 7,71 (s, 1H), 7,41 (s,
| 0 N’ | 1H), 6,26 (d, 1H), 5,20 (s, 2H), 4,48 (s,
‘/N 2H), 4,26 (s, 3H), 3,65 (s, 3H), 3,61 (s,
3H).
2-((1H-nupazon-3-un)metun )-6-((4- )
MeTokcu- 1 -metun-1H-nupazon-3-
wi)metun)-4-metun-4H-
tuasono[5',4":4,5 |nuppono[2,3-
d]mupunazus-5(6H)-oH
E7-70 S =N LC-MS: macca/zapan 399 (M+H)". 'H
N= \l_/\C(N SAMP (400 MI', DMSO-d6) &: 12,90-
HN _ N N 12,30 (m, 2H), 8,49 (s, 1H), 7,81 (s, 1H),
F | 0 N\/ | 7,34 (s, 1H), 5,30 (s, 2H), 4,50 (s, 2H),
: 4,26 (s, 3H), 1,96 (s, 3H).
2-((4-¢prop-1H-tmpazon-3-um)meTin)-4-
meTni-6-((4-metmn- | H-nupaszon-3-
wi)metnn)-4H-
tuazono[5',4":4,5 |nuppono[2,3-
d]mupupazus-5(6H)-ox
E7-71 S =N LC-MS: macca/zapsan 402 (M+H)". 'H
N= \J_QQ\I SMP (400 MI'y, DMSO-d6) 6: 12,80 (s,
HN A N7 \>ﬁ 1H), 9,04 (d, 1H), 8,54 (s, 1H), 7,88 (s,
F | 0 N\\ 1H), 7,49-7,39 (m, 1H), 5,48 (s, 2H),
NS 4,50 (s, 2H), 4,26 (s, 3H).
2-((4-¢rop-1H-nupazon-3-um)meTin)-4-
MeTUII-6-(THa30mn-4-unmerun)-4,6-
auruapo-SH-
tuaszono[5',4'":4,5nuppono|2,3-
d]nupunasun-5-oH
E7-72 S =N LC-MS: macca/zapsan 395 (M+H)". 'H
N= \ 7\ N SIMP (400 MI', DMSO-d6) &: 12,86 (s,
HN N N 1H), 8,51 (s, 1H), 7,72 (s, 1H), 7,41 (s,
| O N7 | 1H), 6,32 (s, 1H), 5,29 (s, 2H), 4,55 (s,
N 2H), 4,32 (s, 3H), 3,74 (s, 3H), 1,99 (s,
/ 3H).
2-((1H-nupazon-3-mwn)mernn )-6-((1,4-
mumetwt- | H-mupazon-3-mm)mernn)-4-
metuin-4H-tuasono[ 5',4":4,5 Jmuppono| 2,3-
d]mupunazun-5(6H)-on
E7-73 LC-MS: macca/zapsn 400 (M+H)". 'H

S =N

,N\ \ / \ N
N
H

6-((4-amunHo- 1H-tmpason-3-um)meTin)-2-
((4-¢Top-1H-mupazon-3-mn)mernn )-4-
metui-4H-tuazono[ 5',4":4,5 Jnupposno|2,3-

SIMP (400 MT'u, DMSO-d6) &: 8,53 (s,
1H), 7,80 (s, 1H), 6,96 (s, 1H), 5,23 (s,
2H), 4,50 (s, 2H), 4,27 (s, 3H).
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d]mupunasun-5(6H)-on

E7-74 S =N LC-MS: macca/zapsn 411 (M+H)". 'H
N= \ 7\ N SIMP (400 MI'u, DMSO-d6) &: 12,82 (s,
HN_ N N \>\/|/\OH 1H), 8,48 (s, 1H), 7,67 (s, 1H), 7,50 (s,
2
| O N | 1H), 6,27 (d, 1H), 5,28 (s, 2H), 4,50 (s,
‘/N 2H), 4,38 (s, 2H), 4,27 (s, 3H), 3,71 (s,
3H).
2-((1H-nupazon-3-um)metnn)-6-((4- :
(ruppoxcumeTun)-1-metun-1H-nupason-
3-um)metmn )-4-metun-4H-
tuazono[5',4":4,5 lnuppono[2,3-
d]mupunazus-5(6H)-on
E7-75 S =N LC-MS: macca/zapsn 411 (M+H)". 'H
N= \ o\ N 0 SAMP (400 MI'u, DMSO-d6) &: 12,80 (s,
HN N N \>\(\LNH 1H), 8,49 (s, 1H), 8,38 (s, 1H), 8,09 (s,
= 2
| O N . 1H), 7,80 (s, 1H), 7,72 (s, 1H), 6,27 (d,
-0 1H), 5,56 (s, 2H), 4,49 (s, 2H), 4,26 (s,
4-((2-((1H-ttmpazon-3-um)meTin )-4- 3H).
MeTui-5-0kco-4H-
tuasono[5',4":4,5 |nuppono[2,3-
d]mupunazun-6(SH)-mn)mernn)okcaszon-5-
kapOoKcamMu
E7-76 S =N LC-MS: macca/zapsn 403 (M+H)™. 'H
N= \ 7\ N SAMP (400 MI'u, DMSO-d6) &: 12,82 (s,
HN 3 N7X N 1H), 8,94 (d, 1H), 8,57 (s, 1H), 8,26 (dd,
| o \ B 1H), 7,69 (s, 1H), 7,42 (d, 1H), 6,27 (d,
% 1H), 5,55 (s, 2H), 4,51 (s, 2H), 4,25 (s,
3H).
W
N
6-((2-((1H-nupazon-3-mn)meTu)-4-
MeTu-5-okco-4H-
tuasono[5',4'":4,5 lmuppono[2,3-
d]mupunasun-6(5SH)-
VJT)METHJT ) HUKOTHHOHUTPUJI
E7-77 S =N LC-MS: macca/zapsan 421 (M+H)". 'H
N \ 7\ N SIMP (400 MI'y, DMSO-d6) &: 12,82 (s,
HN N N 1H), 8,92 (d, 1H), 8,56 (s, 1H), 8,14 (dd,
| o (N 2H), 7,69 (s, 1H), 7,57 (s, 1H), 7,23 (d,
\_/ 1H), 6,27 (d, 1H), 5,50 (s, 2H), 4,51 (s,
2H), 4,26 (s, 3H).
o7 NH;
6-((2-((1H-nupazon-3-un)mernin )-4-
MeTui-5-0kco-4H-
tuazono[5',4"4,5 |nuppono[2,3-
d]mupunazusa-6(SH)-
VJT)METHJT)HUKOTHHAMUJT
E7-78 LC-MS: macca/zapsan 421 (M+H)". 'H

S =N
N= \ N
HN'ﬂm
| o 7 "\'

—~—

NH,

0

SIMP (400 MT', DMSO-d6) &: 12,79 (s,
1H), 8,59 (s, 1H), 7,97-7,82 (m, 3H),
7,75-7,60 (m, 2H), 7,26 (dd, 1H), 6,27
(d, 1H), 5,53 (s, 2H), 4,51 (s, 2H), 4,26
(s, 3H).
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6-((2-((1H-nupazon-3-mn)mernin )-4-
MeTuI-5-0kco-4H-

tuazono[5',4"4,5 |nuppono[2,3-
d]mupunazun-6(SH)-
WJT)METHUT ) TUKOJIMHAMM T

E7-79 LC-MS: macca/zapsn 403 (M+H)" 'H
\j/\(m SIMP (400 MI't;, DMSO-d6) §: 8,64 (s,
1H), 8,12-7,98 (m, 2H), 7,74 (s, 1H),
b\ 7,60 (d, 1H), 6,33 (d, 1H), 5,57 (s, 2H),
= 4,57 (s, 2H), 4,32 (s, 3H).
6-((2-((1H-nupazon-3-un)merui )-4-
MeTu-5-0kco-4H-
tuasono[5',4":4,5 lnuppono[2,3-
d]mupunazuna-6(SH)-
WJT)METHJI ) TUKOJIMHOHUTP HJT
E7-80 S =N LC-MS: macca/zapan 399 (M+H)". 'H
N= \AZ/—QQ\I SMP (400 MI'y, DMSO-d6) 6: 12,79 (s,
HN\j\E N \>\ 1H), 8,55 (s, 1H), 7,68 (s, 1H), 6,89 (s,
| 0 N\/i 1H), 6,27 (s, 1H), 5,58 (s, 2H), 5,36 (s,
NH, 2H), 4,50 (s, 2H), 4,27 (s, 3H).
2-((1H-niupazon-3-mwn)metnn )-6-((5-
aMHHOTHA30J-2-1n)MeTnn)-4-metun-4H-
tuazono[5',4":4,5 |nuppono[2,3-
d]mupunasus-5(6H)-on
E7-81 S =N LC-MS: macca/zapsan 429 (M+H)". 'H
TMN SAMP (400 MI'y, DMSO-d6) 6: 12,84 (s,
HN__ . NN F 1H), 8,48 (s, 1H), 7,88 (d, 1H), 7,29 (4,
| O N7\ 1H), 6,34 (dd, 1H), 5,76 (s, 2H), 5,31 (s,
= 2H), 4,51 (s, 2H), 4,23 (s, 3H).
6-((6-amuHO-3-proprMpHINH-2-
win)metun)-2-((4-¢prop-1H-nupazon-3-
win)merwn)-4-metun-4H-
tuasono[5',4":4,5 lmuppono[2,3-
d]mupunazun-S(6H)-on
E7-82 LC-MS: macca/zapsan 383 (M+H)". 'H
j\(m SIMP (400 MTI', DMSO-d6) &: 12,85 (s,
1H), 12,10 (s, 1H), 8,57 (s, 1H), 8,32 (s,
N 1H), 7,77 (s, 1H), 7,21 (s, 1H), 6,33 (d,
1H), 5,32 (s, 2H), 4,55 (s, 2H), 4,34 (s,
3H).
2-((1H—1‘II/Ip2130J'I-3-I/IJ'I)MGTI/IJ'I)-6-((4- :
ruapokcu- | H-nupazon-3-wmm)merwn)-4-
metuin-4H-tuazono[ 5',4":4,5 Jmuppomno|[ 2,3-
d]mupunazus-5(6H)-oH
E7-83 LC-MS: macca/zapsan 415 (M+H)". 'H

flﬂ}j

2-((4-dprop-1 H-nnpason-3-1/m)MeTI/m)-6-

SIMP (400 MI'y, DMSO-d6) §: 12,76 (s,
1H), 12,13 (s, 1H), 8,45 (s, 1H), 7,87 (s,
1H), 7,39 (s, 1H), 5,25 (s, 2H), 4,49 (s,
2H), 4,26 (s, 3H), 3,63 (s, 3H).
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((4-meTokcu-1H-mmpason-3-mwn)mernn)-4-
metuin-4H-tuazono[5',4":4,5 J[mupposno[2,3-
d]mupunasus-5(6H)-on

E7-84 S =N LC-MS: macca/zapsan 416 (M+H)". 'H
N=" "0 7\ N SIMP (400 MT', DMSO-d6) &: 12,78 (s,
HN A NN \>\( 1H), 8,75 (s, 1H), 8,49 (s, 1H), 7,85 (s,
F | 0 N\\ 1H), 5,39 (s, 2H), 4,50 (s, 2H), 4,26 (s,
NS 3H), 2,51 (s, 3H).
2-((4-dprop-1H-nupazon-3-mn)mern)-4-
MeTHIT-0-((5-MeTHITHA30J1-4-1JT)METHT )-
4H-tnazono[5',4":4,5 Jnuppono|2,3-
d]mupunazus-S(6H)-on
E7-85 S =N LC-MS: macca/zapsan 409 (M+H)*. 'H
I,ij/\ql—gh SMP (400 MI', DMSO-d6) &: 12,80 (s,
HN 3 N lN 1H), 8,82 (s, 1H), 8,63 (s, 1H), 7,69 (s,
| Og \)\ 1H), 6,27 (d, 1H), 5,69 (s, 2H), 4,51 (s,
N 2H), 4,27 (s, 3H).
2-((2-((1H-tmpazomn-3-um)meTin )-4-
MeTUII-5-0kco-4H-
tuazono[5',4":4,5 |nuppono[2,3-
d]mupunazun-6(SH)-mn)mernn)Tnaszon-4-
KapOOHUTPHI
E7-86 S =N LC-MS: macca/zapsan 427 (M+H)". 'H
N=""% 7\ N SIMP (400 MI'u, DMSO-d6) &: 8,63 (s,
HN 3 N=X \>\ 1H), 8,19 (s, 1H), 7,76-7,63 (m, 2H),
| o g N 7,57 (s, 1H), 6,27 (s, 1H), 5,67 (s, 2H),
Wkn/NHz 4,51 (s, 2H), 4,28 (s, 3H).
o
2-((2-((1H-ttmpazon-3-un)mern )-4-
MeTHII-5-0Kkco-4H-
tuaszono[5',4'":4,5nuppono|2,3-
d]mupunazun-6(SH)-wn)mernn)rnazon-4-
KapOOKCaMu
E7-87 S =N LC-MS: macca/zapsan 436 (M+H)". 'H
N=" "0 7\ N SIMP (400 MT', DMSO-d6) &: 12,83 (s,
HN A N \>\(0| 1H), 8,94 (s, 1H), 8,51 (s, 1H), 7,83 (s,
F I O N 1H), 5,43 (s, 2H), 4,51 (s, 2H), 4,26 (s,
NS 3H).
6-((5-xnoprtuazon-4-nin)mernn)-2-((4-
¢rop-1H-nupazon-3-wmn)MeTin)-4-MeTHI-
4H-tnazono[5',4":4,5 Jmuppono[2,3-
d]mupunazun-5(6H)-oH
E7-88 LC-MS: macca/zapsan 383 (M+H)™ 'H

S =N
e tal
N
| O /)0\
N™SNH,

2-((1H-niupazon-3-mwn)metnn )-6-((2-
AMUHOOKCA30J1-5-mi1)MeTn )-4-metmin-4H-
tuazono[5',4":4,5 |nuppono[2,3-
d]nupunasun-5(6H)-on

SIMP (400 MI'y, DMSO-d6) &: 12,79 (s,
1H), 8,50 (s, 1H), 7,70 (s, 1H), 6,65 (s,
1H), 6,57 (s, 2H), 6,23 (d, 1H), 5,21 (s,
2H), 4,49 (s, 2H), 4,27 (s, 3H).
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E7-89 S =N LC-MS: macca/zapsan 465 (M+H). !
N= \ N\ N SIMP (400 MT', DMSO-d6) &: 12,78 (s,
HN ) N7 o._F | 1H), 848 (s, 1H), 7,99 (s, 1H), 7,72 (s,
| O N \fF 1H), 6,27 (d, 1H), 5,31 (s, 2H), 4,49 (s,
N 2H), 4,27 (s, 3H), 3,76 (s, 3H).
2-((1H-nmupazomn-3-mn)Me T )-4-MeTii-0-
((1-metun-4-(tpudpropmeroxcu)-1H-
nupa3on-3-wi)merun)-4H-
tuasono[5',4":4,5 lnuppono[2,3-
d]mupunazus-S(6H)-on
E7-90 LC-MS: macca/zapsn 411 (M+H)". 'H
m SIMP (400 MI'y, DMSO-d6) &: 12,78 (s,
1H), 8,56 (s, 1H), 8,17 (s, 1H), 7,84 (s,
1H), 7,72 (s, 1H), 7,34 (s, 1H), 6,27 (s,
/S]/NHz 1H), 5,48 (s, 2H), 4,49 (s, 2H), 4,27 (s,
0o 3H).
5-((2-((1H-nupazon-3-mn)mernin )-4-
MeTUI-5-0okco-4H-
tuazono[5',4":4,5 |nuppono[2,3-
d]mupunazun-6(SH)-mn)mernn)okcaszon-2-
kapOoKcamMu
E7-91 S =N LC-MS: macca/zapsan 402 (M+H)". 'H
N=" "\ 7\ N SIMP (400 MT', DMSO-d6) &: 12,78 (s,
HN 1 N \>\(F 1H), 8,57 (d, 1H), 8,50 (s, 1H), 7,71 (s,
I O N_ 1H), 6,26 (d, 1H), 5,38 (d, 2H), 4,49 (s,
S 2H), 4,26 (s, 3H).
2-((1H-nupazon-3-mn)metun )-6-((5-
¢dropruazon-4-un)merun)-4-merun-4H-
Tnasono[S 4"4,5 nuppono[2,3-
d]nupunasun-S(6H)-on
E7-92 LC-MS: macca/zapan 410 (M+H)". 'H
l_/g SIMP (400 MT',, DMSO-d6) &: 12,83 (s,
1H), 8,49 (s, 1H), 7,67 (s, 2H), 7,38 (s,
1H), 7,06 (s, 1H), 6,26 (d, 1H), 5,30 (s,
NHz 2H), 4,49 (s, 2H), 4,27 (s, 3H).
O
4-((2-((1H-impazon-3 -u)meTmn )-4-
MeTHI-5-0kco-4H-
trazono[5',4"4,5 jnuppono[2,3-
d]mupunazuna-6(SH)-wn)mernn)-1H-
UMHU1a30J1-2-KapOOKCaMHu]T
E7-93 LC-MS: macca/zapsn 402 (M+H)™. 'H

S =N
N=C T A
HNﬂl}C(
| o ¢ N
07 ¢

2-((1H-nupazon-3-mwn)metnn )-6-((2-
XJIOpOKCa3o-4-ui)merun )-4-metuia-4H-
tuazono[5',4":4,5 |nuppono[2,3-
d]nupunasus-5(6H)-ox

SIMP (400 MI'y, DMSO-d6) &: 12,79 (s,
1H), 8,52 (s, 1H), 8,17 (s, 1H), 7,71 (s,
1H), 6,26 (d, 1H), 5,23 (s, 2H), 4,49 (s,
2H), 4,27 (s, 3H).
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E7-94 S =N LC-MS: macca/zapsan 418 (M+H)". 'H
“j\«miq SIMP (400 MT', DMSO-d6) &: 12,82 (s,
HN 3 N=X 1H), 8,58 (s, 1H), 7,75 (s, 1H), 7,49 (s,
| 0 //INk 1H), 6,31 (d, 1H), 5,42 (s, 2H), 4,54 (s,
STl 2H), 4,31 (s, 3H).
2-((1H-nupazon-3-mn)metnn )-6-((2-
XJIOpTUa30-4-1in)metnn )-4-metnin-4H-
tuazono[5',4'":4,5nuppono(2,3-
d]mupunasun-S(6H)-ox
E7-95 S =N LC-MS: macca/zapsan 382 (M+H)". 'H
N \MN SIMP (400 MI't;, DMSO-d6) &: 8,48 (s,
HNﬂ N - 1H), 7,67 (s, 1H), 7,37 (d, 1H), 6,34 (d,
LS y 2H), 6,27 (d, 1H), 6,00 (d, 1H), 5,24 (s,
"NH, 2H), 4,50 (s, 2H), 4,27 (s, 3H).
2-((1H-nupazon-3-mwn)merun )-6-((1-
amuHo- 1 H-nupazon-3-un)metwn)-4-
metuin-4H-tuazono[ 5',4":4,5 Jmuppomno| 2,3-
d]mupunazus-5(6H)-oH
E7-96 S =N LC-MS: macca/zapsan 425 (M+H)". 'H
N= \ 7\ N SIMP (400 MT";, DMSO-d6) &: 12,79 (s,
HN S N7 o | 1H). 8,46 (s, 1H), 7,72 (s, 1H), 7,59 (s,
| O N ] 1H), 6,27 (s, 1H), 5,28 (s, 2H), 4,48 (s,
N 2H), 4,29-4,25 (m, 5H), 3,73 (s, 3H),
/ 3,11 (s, 3H).
2-((1H-mmupazo-3-wmn)me T )-6-((4-
(merokcumerwn )-1-merwuin-1H-mupazon-3-
wi)metn)-4-metmn-4H-
tuazono[5',4"4,5 jnuppono[2,3-
d]mupunaszus-5(6H)-on
E7-97 S =N LC-MS: macca/zapsn 402 (M+H)" 'H
N=" % 77\ N SMP (400 MI', DMSO-d6) §: 12,78 (s,
HN ) N7 \>\(CI 1H), 8,52 (s, 1H), 8,39 (s, 1H), 7,68 (s,
I ON_ 1H), 6,27 (d, 1H), 5,24 (s, 2H), 4,50 (s,
-0 2H), 4,26 (s, 3H).
2-((1H-nupazon-3-mn)metun )-6-((5-
XJIOpOKCa3o-4-un)merun )-4-metuia-4H-
tuasono[5',4":4,5 |nuppono[2,3-
d]mupunazus-5(6H)-oH
E7-98 S =N LC-MS: macca/zapsan 469 (M+H)*. 'H
N=" "0 7\ N SIMP (400 MT', DMSO-d6) §: 13,37-
HN L N7 o\ﬁF 12,75 (m, 2H), 8,65-8,50 (m, 1H), 8,15-
F I O N ] e F 7,58 (m, 2H), 5,49-5,36 (m, 2H), 4,67-

2-((4-¢prop-1H-mpazon-3-um)meTin)-4-
metui-6-((4-(tpudropmerokcn)-1H-
nupazon-3-mi)mern)-4H-
tuazono[5',4"4,5 |nuppono[2,3-
d]mupupasus-5(6H)-oH

4,50 (m, 2H), 4,32 (s, 3H).
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E7-99 S =N LC-MS: macca/zapsan 383 (M+H)". 'H
N \m&n SIMP (400 MI', DMSO-d6) §: 12,84 (s,
HNﬂ N 1H), 8,53 (s, 1H), 7,77 (s, 1H), 7,25 (s,
I o JN\ 1H), 6,58 (s, 2H), 6,32 (d, 1H), 5,10 (s,
07 NH, 2H), 4,54 (s, 2H), 4,32 (s, 3H).
2-((1H-nupazon-3-mn)metnn )-6-((2-
aMUHOOKCa30J1-4-min)meTn )-4-metmn-4H-
tuazono[5',4'":4,5nuppono(2,3-
d]mupunazus-S(6H)-on
E7-100 S =N LC-MS: macca/zapan 410 (M+H)*. 'H
N= \ 7\ N SIMP (400 MI';, DMSO-d6) &: 12,89 (s,
HN ) N NH, | 1HD. 8,58 (s, 1H), 8.45 (s, 1H), 7,77-
| O N 2 17,64 (m, 2H), 6,33 (d, 1H), 5,39 (s, 2H),
N 4,57 (s, 2H), 4,33 (s, 3H), 3,96 (s, 2H),
/ 3,82 (s, 3H).
2-((1H-nupazon-3-mwn)metun )-6-((4-
(amuHOMeETHN)- 1 -MeTHn- 1 H-ttmpazon-3-
wi)metnn)-4-metun-4H-
tuasono[5',4":4,5 |nuppono[2,3-
d]mupunazun-5(6H)-on
E7-101 S =N LC-MS: macca/zapsan 438 (M+H)". 'H
,Nj\ﬁl_gN SIMP (400 MI'y, DMSO-d6) &: 12,78 (s,
HN_ N ) NH2 | 1), 8,46 (s, 1H), 7,72 (s, 1H), 7,44 (s,
l © N | o) 1H), 7,25 (s, 1H), 6,80 (s, 1H), 6,26 (d,
/N 1H), 5,26 (s, 2H), 4,48 (s, 2H), 4,26 (s,
2-(3-((2-((1H-tpazon-3-min)mMeTu )-4- 3H), 3,70 (s, 3H), 3,31 (s, 2H).
MeTuI-5-0kco-4H-
tuazono[5',4"4,5 lnuppono[2,3-
d]mupunasun-6(SH)-mn)mernn)-1-merun-
1 H-nupazon-4-mn)aneramus
E7-102 S =N LC-MS: macca/zapan 410 (M+H)". 'H
N=" % 77\ N 0 SMP (400 MI', DMSO-d6) &: 12,79 (s,
BN 3 N=X MNH 1H), 12,10 (s, 1H), 8,51 (s, 1H), 7,72 (s,
= 2
| O N 1H), 7,53 (s, 1H), 7,29 (s, 1H), 7,08 (s,
N-NH 1H), 6,27 (d, 1H), 5,72 (s, 2H), 4,50 (s,
4-((2-((1H-tmpazomn-3-un)meTn )-4- 2H), 4,30 (s, 3H).
MeTUII-5-0KkCc0-4,5-nurunpo-6H-
tuasono[5',4":4,5 |nuppono[2,3-
d]mupupazun-6-wn)mernn)- 1 H-ummunazon-
5-kapOokcamun
E7-103 LC-MS: macca/zapsan 402 (M+H)". 'H

S =N
N N
| o ¢ N
s

2-((1H-nupazon-3-mwn)metnn )-6-((2-
¢dropTuazon-4-un)mern)-4-metun-4,6-
nuruapo-SH-

tuazono[5',4"4,5 |nuppono[2,3-
d]nupupasus-5-oH

SIMP (400 MI'y, DMSO-d6) &: 12,85 (s,
1H), 8,59 (s, 1H), 7,80 (d, 1H), 7,14 (s,
1H), 6,33 (d, 1H), 5,36 (d, 2H), 4,53 (d,
2H), 4,33 (s, 3H).
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E7-104 LC-MS: macca/zapsan 382 (M+H)". 'H
J/\(J—Q( SIMP (400 MI', DMSO-d6) &: 12,80 (s,
1H), 8,53 (s, 1H), 7,69 (s, 1H), 7,16 (d,
% 1H), 6,30 (s, 2H), 6,27 (s, 1H), 5,88 (s,
1H), 5,41 (s, 2H), 4,50 (s, 2H), 4,27 (s,
2-((1H-nupazon-3-mn)metun )-6-((1- 3H).
amuHo- 1 H-nupason-5-mn)mern)-4-
meTtui-4,6-quruapo-SH-
tuaszono[5',4'":4,5nuppono|2,3-
d]nupunasun-5-oH
E7-105 S =N LC-MS: macca/zapsan 384 (M+H)". 'H
N= \l/—/\(:(i\: SIMP (400 MI'ti, DMSO-d6) &: 12,79 (s,
HNﬂ N \>\ 1H), 11,31 (s, 1H), 8,54 (d, 1H), 7,69 (s,
| 0 N\/ /’t 1H), 6,27 (d, 1H), 5,17 (d, 2H), 4,51 (s,
N 0 2H), 4,27 (s, 3H).
2-((1H-nupazon-3-mn)MeTn )-4-MeTui-6-
((5-oxco-4,5-nurunpo-1H-1,2,4-rpuazon-
3-mn)mernn)-4,6-guruapo-SH-
tuazono[5',4":4,5 |nuppono[2,3-
d]mupunazun-5-oH
E7-106 S =N LC-MS: macca/zapsn 411 (M+H)". 'H
N= /A N SIMP (400 MI'y, DMSO-d6) 6: 12,78 (s,
HN 3 N 1H), 8,52 (s, 1H), 8,25-8,12 (m, 2H),
| 4 |N 7,84 (s, 1H), 7,70 (s, 1H), 6,26 (d, 1H),
O*I(NHz 5,30 (s, 2H), 4,48 (s, 2H), 4,26 (s, 3H).
o
4-((2-((1H-ttmpazon-3 -um)mern )-4-
METUJI-5-0KCO-4,5-nurunpo-6H-
tuazono[5',4"4,5 nuppono[2,3-
d]mupuaasuH-6-1T)METHIT )OKCA30J1-2-
KapOOKcaMu T
E7-107 S =N LC-MS: macca/zapsan 383 (M+H)". 'H
N \lﬂh SIMP (400 MT'ti, DMSO-d6) 8: 12.79 (s,
HN\;/\E N 1H), 8,51 (s, 1H), 8,36 (s, 2H), 7,67 (s,
| OHN\ h 1H), 6,26 (d, 1H), 5,31 (s, 1H), 5,19 (s,
: 0 2H), 4,49 (s, 2H), 4,27 (s, 3H).
2-((1H-niupazon-3-min)MeTn )-4-MeTui-6-
((5-okco-2,5-nurungpo-1H-nupazon-3-
wi)metnn)-4,6-nurunpo-SH-
tuasono[5',4":4,5 |nuppono[2,3-
d]mupunazus-5-oH
E7-108 LC-MS: macca/zapsan 382 (M+H)". 'H

s iy

\/NH
2-((1H-nupazon-3-mwn)metnn )-6-((5-
amuHo- | H-umunazon-4-min)meru)-4-
metui-4,6-nquruapo-SH-
tuazono[5',4"4,5 |nuppono[2,3-
d]nupupasus-5-oH

SIMP (400 MI'y, DMSO-d6) : 12,79 (s,
1H), 11,47 (s, 1H), 8,52 (s, 1H), 7,68 (s,
1H), 7,04 (s, 1H), 6,27 (s, 1H), 5,17 (s,
2H), 4,50 (s, 2H), 4,28 (s, 3H).
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S s NN
\\)\NHZ

2-((1H-nupazon-3-mwn)metun )-6-((4-
AMHHOTIMPUMHIUH-2-HJT)METHIT)-4-MeTHII-
4,6-nurunpo-SH-

tuazono[5',4":4,5 |nuppono[2,3-
d]mupunazus-5-oH

E7-109 LC-MS: macca/zapsan 394 (M+H)". 'H
j\(m SIMP (400 MI', DMSO-d6) &: 12,78 (s,
<N 1H), 8,56 (s, 1H), 8,11 (d, 1H), 7,71 (s,
/)\NH 1H), 6,60 (s, 2H), 6,27 (d, 1H), 6,18 (d,
2 1H), 5,19 (s, 2H), 4,50 (s, 2H), 4,26 (s,
2-((1H-l‘II/Ipa30.]'[-3-I/IJ‘I)MGTI/IJ‘I)-6-((2- 3H).
AMUHOTIMPUMHIUH-4-HJT)METHIT )-4-MeTHII-
4,6-nuruapo-SH-
tuasono[5',4":4,5 lnuppono[2,3-
d]nupunasun-5-oH
E7-110

LC-MS: macca/zapsn 394 (M+H)". 'H
SIMP (400 MI', DMSO-d6) : 12,84 (,
1H), 8,55 (s, 1H), 7,99 (d, 1H), 7,77 (s,
1H), 6,86 (s, 2H), 6,44-6,16 (m, 2H),
5,28 (s, 2H), 4,57 (s, 2H), 4,32 (s, 3H).

IIpumep 8. Cunre3 coequnennii E8-v, E8-vi u E8-viii
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Coenunenne E8-1 MOXHO npeBpaTUTh B MpoMeKyToUHOE coennHenne E8-ii mocpencreom

100 peakuyy aJIKWINPOBaHuUs, MO0 peakin MunyHoOy, aHanornaao npumepy ¢ E7-ii1 mo E7-
vi (cm. myTh (1) Ha cxeme E8). Oxucnenne ES8-ii ¢ momomreto mu6o mCPBA, nnbo okcoHna

obecrnieunBaer obpaszoBanue coenunenudt E8-v w/mmm E8-vi. Kak coemunenme E8-v, Tak u

coenunenne E8-vi taxke moryT ObITh oOpaszoBaHbl n3 E8-1 myrem cHavanma OKHMCIEHUs, 3aTeEM
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ANKUITMPOBAHUS WK peakuu MuryHoOy (cum. ryTs (i1) Ha cxeme E8). Ilpu stom X? npencrasnsier
coboit yxomsmyro rpymnny (sampumep, Cl, Br, I, OMs, OTs); coenunenne E8-v w/unmm E8-vi
MOXHO TIIpEeBpaTUTh B TNPOMEXyTOouHoe coenuHeHne E8-vii mocpeacTBoM — peakiuu
HYKJIEOQUIBHOTO apOMaTUYEeCKOro 3aMelleHus ¢ coeauHeHueM E8-xi ¢ mnpumeHeHuem
ocHoBaHus, Takoro kak LIHMDS wunu t-BuOK. Coennnenne E8-viii MOKHO CHHTE3UPOBAThH U3
coenunenusi E8-vii ¢ mpumenenuem 6o Smly, nmubo Zn B AcOH wnu TES B AlCI3. Kak
UCTIONB3YETCS B JAHHOM JOKYMEHTe, Kakabld u3 Arl u Ar2 He3aBHCUMO MpencTaBysieT cOOOH
HEO0O0s3aTeNIbHO 3aMELEHHBIN S-4YJIEHHbIN WU O-4JICHHBIN reTePOAPHI.

Ipumep 8A. Cunres 2-((1H-nupa3zon-3-un)mernn)-6-((6-aMmuHONUPUIANH-2-
uia)metun)-4-metun-4H-tuazono[S',4':4,Sjnuppono|2,3-d|nupunazun-S(6H)-ona u 6-((6-
AMHUHONUPHANH-2-HI)MeTHN)-4-MeTHjI-2-(1 H-nupa3on-3-kapoonun)-4H-

THAa30J10[5',4':4,S|mupposio|2,3-d|mupunazun-5(6H)-ona

=
o B""‘N/"\/N]\/B SEM— "'\ A __80:Ph PhO:]
I —~ |
\,?'\(s N Boc ); ‘( .
o] / \_ NH _ s —N
N K3POs. CHiCN / N EM N
N )

B°C LIHMDS, THF
Es-1 | o

Zn, AcOH SEM‘N\j\(l_Q( _HCI EBOH j\\/m
5000 0°C b\
E8 4

E8-3

KoCO4
DMF

Q
S =N
\f\\( m HCV/asokcan HN'N‘ '\d At
-N T EoOR AN
SEM b lil N ) ,},

EB 71

Cragus A. Tper-Byrni-N-[(Tper-0yTokcn)kap6onui]-N-[6-({4-meTancyabpoHmI-7-
MeTHI-9-0kco-3-THa-5,7,10,11-rerpaaszarpunuxno[6.4.0.0§{2,6} jJnonexa-1(8),2(6),4,11-
TeTpaeH-10-wi}MeTna)nupuanH-2-wi|kapéamar

Cwmecp 4-merun-2-(meruncynsdonnn)-4H-tuazono[5',4"4,5 [nuppono| 2,3-dnupuna3un-
5(6H)-ona (7,5 1, 26,4 mmonb) u K3PO4 (8,3 1, 39,3 mmonb) B 6e3sogHoM MeCN (300 )
nepemernuau npu 70°C B Teuenue 1 4. B atmocepe N2 3aTem no0asisuid pacTBOp TpeT-OyTHII-
N-[(Tper-OyTokcu)kapoonmn]-N-[6-(Gpommernn)nmupuans-2-wi |kapbamara (11,2 r, 29,0 mmorb)
B MeCN (30 wmu). Ilocne mepememmBanusi npu 70°C B Teuenue 2,5 4. B atmochepe N»
PEaKLHOHHYIO cMech racuiu ¢ nomoutsro Hacei. NHyCl u sxcrparuposanu ¢ nomomeio EA (300
M X 3). OObenuHEHHbIE OPraHWYECKHE CIIOM TPOMBIBAJIM BOJIOW M COJIEBBIM PACTBOPOM,
BoicymmmBasid  Han NaxSOs, QunbTpoBanm u  opraHuyeckyro ¢a3sy KOHIEHTPUPOBAIH.
HeounmeHHplli MpOAYKT OYMINAIM C MOMOIIBIO (ism-xpomarorpaduu (cummkarenb, 0-50%
STUJIALIETAT B ETPOJICHHOM ddupe) ¢ nonyueHuem Tper-oyTii-N-[ (Tpet-OyTokcu )kapOonw |-N-
[6-({4-meTancynbhoHUI-7-MeTHI-9-0KCcO-3-THa-5,7,10,11-
teTpaazaTpurukio[6.4.0.0{2,6} |noneka-1(8),2(6),4,11-terpaen-10-un } MmeTun)nmupuuH-2-
wi|kap6amara (5,5 r). C nomorsio LC-MS (EST) o6Hapyxumm: 591,1 (M+H)™.

Cragus B. TpeT-byTna-(6-((4-metna-S-oxco-2-((pennacyabponna)(1-((2-
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(TpumeTniacHaANI)ITOKCH)MeTHI)-1H-nupa3zon-3-ua)mernn)-4H-
THAa3070[5',4':4,5|nuppo.io[2,3-d|nupuaazun-6(SH)-nn)merna)nupuaun-2-uia)kapdamar

K nepeMenBaeMon cMecu 3-((¢penunncynpponnm)mermn)-1-((2-
(TpumeTmncumi)sTokeu)mernn)- 1 H-mmpaszona (11,9 r, 33,8 mmons) B 6e3Bogaom THF (200 mn)
nobasnsaaun LIHMDS (50 mn, 1 M B THF) npu -40°C B atmocdepe aprona. Uepes 10 muH. cMmech
HarpeBanu 10 10°C u mepememnBanu B TeueHue 1 4., 3aTem noGasisiin TpeT-OyTn-N-[(Tper-
OyTokcu)kapOooumi|-N-[6-({4-meTaHCyab(OoHMI-7-MeTUI-9-0KC0-3-THa-5,7,10,11-
TeTpaasaTpunukio[6.4.0.0{2,6} |noneka-1(8),2(6),4,11-Terpaen-10-un } MeTrn ) mupuIuH-2-
wi|kapbamar (9,1 r, 15,4 mmons B 35 mu THF). Peakimonnyro cmech nepemernusanu npu 10°C B
teueHue eme 30 muH. Peakumonnyro cmech BbutmBasu B BogH. NH4Cl, skctparmposamu ¢
nomomeio EtOAc (200 ma X 3). O0bequHEHHbIE OPraHUYeCKHE CJIOH MPOMBIBAIN C MTOMOLIBIO
BOIBI M COJIEBOTO pPacTBOpa, BbICymuBaiu Hax 0Oe3BomHbIM Na;SOs M KOHLEHTPHUPOBAIH.
HeounineHHplli MpOAYKT OYMINAIM C MOMOIIBIO (ism-xpomarorpaduu (cumukarenb, 0-50%
STHJIALIETAT B TNETPOJeHHOM »dupe) ¢ nodydeHueM TpeT-OyTmi-(6-((4-meTun-5-okco-2-
((penmncynpdponnn)(1-((2-(tpumernncunmn)atokcu)meTrn )- | H-nupazon-3-mn)mernn)-4H-
trazono[5',4'":4,5 lmuppono[ 2,3-d jnupunazun-6(SH)-mn)mernn) mupunus-2-mn)kapdamara (6,6 r).
C nomomisro LC-MS (ESI) obuapyskunu: 763,2 (M+H)™.

Craagus C. TpeT-ByTna-(6-((4-meTna-S-oxco-2-((1-((2-
(TpumeTniacHanI)ITOKCH)MeTHI)-1H-nupa3zon-3-ua)mernn)-4H-
THA3070[5',4':4,5|nuppo.io[2,3-d|nupuaazun-6(SH)-nn)merna)nupuaun-2-uia)kapdamar

PactBop Tper-0yTuin-(6-((4-mernn-5-okco-2-((penmncynpponnm)(1-((2-
(TpuMeTmcuIII)3TOKCH )MeTHN)- 1 H-rimpaszon-3-un)merun)-4H-tuazono[ 5',4":4,5 [muppono[ 2,3-
d]mupunasun-6(SH)-wn)mernn)nupuans-2-mn)kapoamara (6,0 r, 7,86 mmons) B EEOH/AcOH (35
mu1/50 mut) Harpeasu 10 S0°C ¢ SHeprUYHBIM NepeMenIBaHueM B npucyTcTsun Zn (2,55, 117,9
MMOJib) B TeueHre 40 MuH. J[OMOJHUTENbHOE KOJUYECTBO LIMHKA MOOABISIN Kaabie 40 MUH.
(2,55 1, mBaxkmpl, MPH 3TOM peakUui0 KoHTponupoBaiu ¢ nomompio TLC/LC-MS, 4Tto0b
u30exaTh TMOJYYEeHUs MOOOYHOrO MPOAYKTAa M U30BITOYHOTO BOCCTAHOBJIEHHOTO MPOAYKTA).
PactBop GuibTpoBaH M 0CANOK HA (PUIIBTPe MPOMBIBAIH ¢ MOMOIIb DCM. @uibsTpaT 4acTUYHO
BBINAPHUBAJIH, HEHTPAIN30BAJIN C MOMOIIBIO HAchIIeHHOTO pacTBopa NaHCOs3, BeICyITMBaIN HAZ
MgSO4 1 ynansiam pacTBOPUTEND O BaKyyMoM. HeounIneHHbIH NPOAYKT OYUINAINA C TOMOIIBIO
¢mu-xpomarorpadun (cunukarens, DCM:MeOH=40:1) ¢ nonydenuem tper-OyTii-(6-((4-
MeTu-5-0Kkco-2-((1-((2-(TpumeTmncunmi)sTokcu )Methin)- | H-mpazon-3-um)merin)-4H-
trazono[S',4'":4,5 lmuppono[ 2,3-d jnupunazun-6(SH)-wn)mernn)mupunus-2-mn)kapdbamara (3,1
r).C nomomeio LC-MS (ESI) o6Hapyxumm: 623,3 (M+H)".

Cragua D. 2-((1H-IImpa3on-3-wia)mernii)-6-((6-aMuHONM pUAHH-2-WI)MeTH)-4-
metui-4H-Tnaszono[5',4':4,S|nuppoJio[2,3-dlmupuaaszun-S(6 H)-on

K cmecn Tper-Oytun-(6-((4-metmin-5-okco-2-((1-((2-(TpUMeTHICHIINIT )3 TOKCH )METHII ) -
1H-nmmpazon-3-un)mernn)-4H-trazono[5',4":4,5 Jnuppono| 2,3-d jnupunazun-6(SH)-
wI)MeTUI)upuans-2-mnkapodamara (3,0 r, 4,8 mmons) B sTanone (30 mu) nobasmsiu HCI (30

i, 4 M B nuokcane). Peakimonnyro cmech nepememmBanu npu 80°C B teyenune 40 MuH.
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PeakunoHHyI0 CMeCh OXJaXAadu 10 K. T., (UIBTPOBAJIM U TBEPAOE BELIECTBO COOMpAIH,
CYCIIEHANPOBAIH B BOAe W Heltpamm3oBaimu ¢ nomombio BogHoro NaHCOs mpu 10°C.
dunbpTpoBanu ¢ nojgydeHueM Heobxomumoro coeanHeHus 2-((1H-mmpazon-3-wmm)merin)-6-((6-
aMUHONMPUANH-2-1n)MeTun)-4-metun-4H-tuaszono[5',4":4,5 Jnuppono| 2,3-d Jrupunaszus-5(6H)-
ona (1,5 r). C nomomsto LC-MS (ESI) o6napyxuau: 393,2 (M+H)". 'H SIMP (400 MI'u, DMSO-
ds) 6 12,78 (s, 1H), 8,53 (s, 1H), 7,72 (s, 1H), 7,25 (dd, 1H), 6,33-6,24 (m, 2H), 6,08 (d, 1H), 5,90
(s, 2H), 5,19 (s, 2H), 4,49 (s, 2H), 4,26 (s, 3H).

Cranus E. Cunres TpeT-0yTHa-(6-((4-MeTni-5-oxco-2-(1-((2-
(Tpumerniacuana)ITokcu)mernn)-1H-nupaszon-3-kapoonni)-4H-
THAa3010[5',4':4,5S|nuppono|2,3-d|nupuaazun-6(SH)-un)mernn)nupuaun-2-uia)kapdéamara

K pactBopy Tper-OyTin-(6-((4-metmi-5-okco-2-((1-((2-(TpUMeTHICHIINAIT)3TOKCH )METHII)-
1H-nmupazon-3-un)mernn )-4H-trazono[5',4":4,5 Jnuppono| 2,3-d jrupunazun-6(SH)-
wi)MeTun)mupunans-2-mwikapdamara (100 mr, 0,16 mmoins) B DMF (2 mi) nobasnsin K2COs (88
mr, 0,64 mmonb). Cmece nepemermBanu npu 70°C B TeueHue 8 4. CMmech BBUIMBAJIN B BOAY,
0CaZioK cobupanu myTeM QUIBTPALUK | ouuIaiu ¢ nomoibio npenaparusaoil TLC (2% MeOH
B DCM) c MOJTyYeHHEM Tper-OyTuin-(6-((4-metmn-5-okco-2-(1-((2-
(TpuMeTmicum)3TokcH )MeTnn)- | H-impaszon-3-kap6onnn)-4H-tuazono[ 5',4":4,5 [muppono[ 2,3-
d]mupunazus-6(SH)-wn)mernn)nupuans-2-win)kapdamara (20 mr). LC-MS (ESI): macca/zapsin
637 (M+H)".

Cragusa F. Cunre3 6-((6-aMmuHonupuaHH-2-na)MeTHI)-4-MeTHI-2-(1 H-nupazoan-3-
kap6onmna)-4H- tuazono[S',4':4,S|nuppoJio[2,3-dJnupunazun-S(6H)-ona

K pactBopy Tper-OyTmin-(6-((4-metun-5-0kco-2-(1-((2-(TpUMeTHUICHITNIT )3 TOKCH )METHIT )-
1H-niupazon-3-kapoonun)-4H-tuazono[5',4":4,5 Jnuppono[2,3-d [mupunasun-6(SH)-
w1 )MeTH ) upuanH-2-nin)kapbamara (20 mr, 0,03 mmons) B EtOH (1 mur) nobasmstin HCI (1 o,
4 monb/n B nuokcane). Cmech nepemernBanu npu 80°C B teuenne 1 4. u oxnaknanu. Ocanok
cobupanu nmyTem QUIBTpaLMU U HeliTpanu3oBanu ¢ nomomnsio Hacki. NaHCO;, npombiBaiu ¢
MIOMOLIBIO BOABI M BBICYLITUBAJIH C MOJIy4eHUeM S Mr 6-((6-aMUHOTMPUINH-2-UJT)METHII)-4-MeTHII-
2-(1H-nupason-3-kapoboumn)-4H-tuazomno[5',4'":4, 5 Jnuppono[2,3-d|nupunasun-5(6H)-ona. LC-
MS (ESI): macca/zapsn 407 (M+H)". '"H AMP (400 MI'u, DMSO-ds) &: 8,75 (s, 1H), 7,96 (s, 1H),
7,50 (s, 1H), 7,31-7,22 (m, 1H), 6,31 (d, 1H), 6,14 (d, 1H), 5,91 (s, 2H), 5,23 (s, 2H), 4,38 (s, 3H).

IIpumep 8B. Cunrtes 6-((1H-nmupazon-3-uia)mern)-2-((6-(AuMeTHIAMHUHO) THPHAHUH-
2-n.11)MeTn.n)-4-MeTn.II-4,6-zmrnz(p0-5H-Tna30.110[5',4':4,5]1mpp0.110[2 3-d|nupuaa3zun-S-ona

‘( AZ’_QJ"
= t-BuONa, Xantphos, A | \2:
o Q\/OH Pd(0Ac); no. L _l__1ysoct, pewm PhOgS\/(Nj\ £8-5

mMenviaviy/ THE N" N 2) Phso,Na, DMSO \

PhO,S

QNX\( Q_Q % Sl MoORTH, C(\( Q—/C( % rra, DoM Q(\(l—/g %
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Cragus A. (6-(/luMeTHIAMHHO)THPHANH-2-HJI)METAHOJI

K pactBopy (6-xnopnupuaus-2-mn)merasona (500 mr, 2,67 MMOIb) B TUMETHUIIAMUHE B
THF (35 mn) nobasimsiiu Pd(OAc): (78 mr, 0,35 mmons), Xantphos (170 mr, 0,29 Mmonb) u m-
BuONa (385 wr, 4,01 mmonb). Peakiinonnyto cmece nepemernusanu npu 100°C B reuenue 18 u.
PeakuinoHHyI0 cMech GUIBTPOBAIN M KOHLIEHTPUPOBAIN MPHU MOHWKEHHOM AaBieHuu. OcTaTok
OYHINAJIH C MOMOIIBIO (miI-xpomarorpaduu (cunukarenb, 0-35% sTunanerar B NeTPOJeitHOM
adupe) ¢ monydeHueM (6O-(aumeTHnaMuHO)mupuanH-2-mwi)meraHona (180 wmr). LCMS: 153
(M+H)".

Cragus B. 6-(Xnopmerni)-N, N-qumeTnanupuaus-2-aMuH

K nepememmuBaemoii cmecu (6-(auMeTHIaMUHO)IUPUIUH-2-uin)MeTanona (170 wr, 1,1
mmosib) B DCM (10 mr) mobasnsiin SOCl, (665 mr, 5,6 mmons) npu 0°C. PeakoHHyO cMech
nepemMelnnBaiu NNpu K. T. B TedeHue | 4. PeakunoHHyr cMech peryiauposamu ao pH= 7~8 ¢
nomoipto BogH. NaHCQOs3. 3arem cmech skcTparupoBaiu ¢ nomombio DCM, mpombiBanmm ¢
MOMOIIBIO BOABI U coieBoro pactsopa. OpranHuueckuil cioif BeicymnBanu Hajg NaxSOg,
KOHIIEHTPUPOBAJIM TMPH TOHMKEHHOM JaBJICHWH ¢ TojydeHueMm O-(xymopmermin)-N, N-
nuMeTunmupuann-2-amuna (70 mr). LCMS: 171 (M+H)™.

Craguns C. N, N-{umeTni-6-((¢penunacynbpoHuI)MeTHI)IHPUAUH-2-AMUH

K nepememmuBaemoii cmecu 6-(xmopmetwin)-N, N-mumernnnupuaus-2-amuHa (500 wr,
2,94 mmonb) B DMSO (10 mi) noGasnsmun PhSO»2Na (1,44 1, 8,82 mmonb) mpu k. T. Cmech
nepeMelmuBaid Mpu K. T. B TeueHHe 18 4. PeakunoHHYI0 CMeCh BBUIMBAJIM B BOLY H
skcTparupoBanu ¢ nomombio DCM. Cmech mnpombiBaiud BOAON W OpraHMYECKUi CJIOH
KOHLIEHTPUPOBAJIHM IPU MOHMXKEHHOM JaBieHuH. OCTaTOK OYHMINAIM C TIOMOLIBIO (hIdII-
xpomarorpaduu (cunukarens, 0-20% stunauerar B nerposneiiHoM 3¢upe) ¢ nomyderneM N, N-
numeTu-6-((enusncynbhorum)Mern)nupuaun-2-amuna (380 mr). LCMS: 277 (M+H)".

Cramgua D. 2-((6-(JumerniaamuHo)nupuauH-2-un)(¢eHunncyibdporunn)meTnn)-4-
MeTHJI-6-((1-((2-(TpumeTnacuania)dITokcu)metni)-1 H-nupason-3-uia)merni)-4H-
THAa30J10[5',4':4,S|muppoio]2,3-dJmupunazun-5(6 H)-on

K nepeMennBaeMon cMecHu 4-merun-2-(metuncynabdonn)-6-((1-((2-
(TpumeTmcuI)3ToKCH )MeTrN)- | H-rimpaszon-3-mn)merun))-4H-tuazono[ 5',4":4,5 [muppono[ 2,3-
d]mupunazun-5(6H)-ona (180 wmr, 0,36 MMOJb), KOTOPBIH CHHTE3UPOBAIN AHAJIOTUIHO
coenunennro E8-1 B mpumepe 8A, B cyxom THF (10 mu) nobGasmsmu N, N-gumernn-6-
((benuncynsdponmn ) mern ) nupuaud-2-amua (120 mr, 0,44 mmons) u -BuOK (122 wr, 1,1
mmodib) ipu 60°C B atmocdepe N2. Cmech nepemennbany npu 60°C B TedeHue 2 4. B atMochepe
N2. 3areM cmech BBUIMBAJIM B BOAY U 3KcTparuposaiu ¢ nomoupio EtOAc, mpomsiBamu ¢
MOMOIIBIO BOABI U coieBoro pacteopa. OpranHuueckuil cioi BeicyminBainu Hajg NazSOg,
KOHLIEHTPUPOBAJIH MPH MOHMWKEHHOM JABJICHUH U OYHUINAIH C MOMOINBI0 mpenapatuBHoi TLC
(PE:EtOAc=1:1,5) c MOy YEHUEM 2-((6-(muMeTUIaAMHUHO )TUPUANH-2-
wn)(pennncynpdpornn)merin)-4-metun-6-(( 1-((2-(tpumermncunun )sTokcn)mernn)- 1 H-mupazon-
3-un)mernn)-4H-trazono[5',4"4,5 nuppono| 2,3-d]mupunazun-5(6H)-ona (50 mr). LCMS: 691
(M+H)".
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Craagus E. 2-((6-(AuMeTHIAMHMHO )IUPUANH-2-HI)MeTH )-4-MeTHJI-6-((1-((2-
(TpumeTniacHANI)ITOKCH)MeTHI)-1H-nupa3zon-3-ua)mernn)-4H-
THAa30J10[5',4':4,S|muppoio]2,3-d|mupuaazun-S(6 H)-on

K cmecn 2-((6-(numeTnnaMuHO)mupUAnH-2-1i )((peHUICYIb(POHII )METHIT )-4-METHUIT-6-
((1-((2-(TpumeTuncunun)aTokcu ) Metnn)- 1 H-mupaszon-3-um)mern)-4H-
trazono|S',4'":4,5 mupposo[2,3-djmupunazun-5(6H)-ona (50 mr, 0,07 mmons) B8 THF (5 mn) u
MeOH (5 mn) mpu k. T. B armocepe N2 nobasmsumn Sml (5 mi, 0,1 M B THF) npu -40°C.
Peakinonnyo cmech nepemerimbanu rmpu -40°C B Tedenne 10 MUH. U 3aT€M raCHIIUA C MTOMOIIBIO
Bonbl. [locnenyromyo cmech skcTparupoBaiu ¢ nomoibio EtOAc aBaxkmabl. OObenuHEHHbIE
OpPTaHUYECKHE CJIOU TMPOMBIBAN COJIEBBIM PacTBOPOM (30 Mut), BBICYIIMBAIM HaJl OE3BOIHBIM
Na>SOs ¥ KOHUEHTPUPOBAIM MPU TMOHUKEHHOM AaBieHUH. OCTaTOK OUYUIIATH C TTOMOILIBIO
npenapatusHoii TLC (PE/EtOAc=1/1,5) ¢ monyuennem neoOxommmoro mpoaykra (10 wmr).
LCMS: macca/zapsin 551 (M+H)+.

Crapus F. 6-((1H-ITnpa3zon-3-ma)mermi)-2-((6-(AuMeTHIAMHUHO) MM PUAHUH-2-
uia)metun)-4-metuia-4H-tuazono[S',4':4,Sjnuppono|2,3-d|nupuaazun-S(6 H)-on

Cwmech 2-((6-(gumMeTHnIaMUHO )TUPUANH-2-Hn)MeTH )-4-meTri-6-((1-((2-
(TpuMeTmcuIII)3TOKCH )MeThN)- | H-rtmpazon-3-mn)merun)-4H-tuazono[ 5',4":4,5 [muppono[ 2,3-
d]mupunazun-5(6H)-ona (10 mr, 0,018 mmons) B DCM/TFA (2 Mi/2 M) nepeMeInBaim npu K.
T. B TeueHHe | 4aca. PeakIMoHHYIO cMech KOHLEHTpUpoBaiu. OCTaTOK OYHUINAIHA C MOMOIIBIO
npenapatusHoit HPLC ¢ mosny4ennem nHeobxomumoro npoaykra (1,4 mr). LCMS: 421 (M+H)™.
'H SAMP (400 MI'u, DMSO) 6 8,51 (s, 1H), 7,55 (s, 1H), 7,48 (dd, 1H), 6,64 (d, 1H), 6,54 (d, 1H),
6,11 (d, 1H), 5,32 (s, 2H), 4,44 (s, 2H), 4,26 (s, 3H), 3,05 (s, 6H).

Crnenyroue coenuHeHHss CUHTe3MpoBanu corigacHo cxeme E8 u mpumepy 8C ¢
PUMEHEHHEM MOIXOSIIEro HCXOAHOro Marepuana. IIpu HeoOX0qUMOCTH MOJKHO HCIIOIb30BaTh

CTaHaPTHOE BBEACHUE U YIAJCHHUE 3aIlUTHON IPYTIIIbL.
Ne coen. | CTpyKTypa M XMMH4YECKOe HA3BAHHE XapakTepucTuKa

E8-7 So_ =N LCMS: 393(M+H)"
CN(KJIQN 'H-SIMP (400 MT', DMSO) 5 12,67 (s,
(. I 0 %EH 1H), 8,50 (s, 1H), 7,62 (s, 1H), 7,46 (s,
2 1H), 6,60 (d, 1H), 6,45 (s, 1H), 6,11 (d,

6~((1H-TTnpason-3-ummernn)-2-((6- 1H), 5,33 (s, 2H), 4,42 (s, 2H), 4,26 (s
AMUHOTIUPUANH-2-HJT)ME T )-4-METHII- 3H)’ ’ T T ’

4H-tnazono[5',4":4,5 Jmuppono[2,3-
d]mupunazus-5(6H)-oH

E8-8 LCMS: macca/3apsan 385 (M+H)™.

S =N

N,’,"ﬂmiu IH AMP (400 MI'e,, DMSO-d6) § 8,60

N NS )\S (s, 1H), 7,89 (s, 1H), 7,75 (d, 1H), 7,67

N_J (d, 1H), 5,65 (s, 2H), 4,63 (s, 2H), 4,27

2-((1H-1,2,3-Tpuazon-4-wi)meTni)-4- (s, 3H).
MeTHIT-0-(THa30J-2-mimetnn )-4H-
tnazono[5',4":4,5 jnuppono[2,3-
d]mupunasun-5(6H)-oH
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E8-9 N S \NN LCMS: macca/3apsn 368 (M+H)".
N ﬂm IH SAIMP (400 MI'y, DMSO-d6) &
| %\IN 12,79 (s, 1H), 8,51 (s, 1H), 8,29 (s, 1H),
A 8,00 (s, 1H), 7,68 (s, 1H), 6,26 (s, 1H),
2-((1H-ITupason-3-un)merun)-4-merun- | 5,26 (s, 2H), 4,49 (s, 2H), 4,27 (s, 3H).
6-(okcazon-4-unmetin)-4H-Tuazomno
[5',4":4,5 nuppono[2,3-d Jnupunaszus-
5(6H)-oH
E8-10 s =N LCMS: macca/zapsn 410 (M+H)™.
S “\'MN 1H SIMP (400 MI'ty, DMSO-d6) § 9,03
N NY }ﬁ (d, 1H), 8,52 (s, 1H), 7,42 (d, 1H), 7,36
NH, \-S (t, 1H), 6,55 (d, 1H), 6,35 (d, 1H), 5,98
2-((6-AMUHOTIUPUIUH-2-HJT)METHII )-4- (s, 2H), 5,48 (s, 2H), 4,37 (s, 2H), 4,26
MeTUII-6-(THaszon-4-unmern)-4H- (s, 3H).
tuasono[5',4":4,5 |nuppono[2,3-
d]mupunazus-5(6H)-oH
E8-11 S =N LC-MS: macca/3apsn 401 (M+H)".
;\.T\(IQN 1H SIMP (400 MI'u, DMSO) 6 9,13 (d,
<S N\ \>\ 1H), 8,60 (s, 1H), 7,75 (d, 1H), 7,72 (d,
| O NS 1H), 7,67 (d, 1H), 5,65 (s, 2H), 4,71 (s,
= 2H), 4,27 (s, 3H).
4-Metni-6-(THa3omn-2-uiMeTHn)-2-
(Tnazon-4-unmernn)-4H-
tuazono[5',4":4,5 |nuppono[2,3-
d]mupupmasus-5(6H)-oH
E8-12 S =N LC-MS: macca/3apsin 395 (M+H)".
~" Y\ 7\ N 1H SIMP (400 MI', DMSO) & 8,60 (s,
LAY \>\ 1H), 8,57 (dd, 1H), 7,81 (td, 1H), 7,74
| O N \/j’ d, 1H), 7,67 (d, 1H), 7,51 (d, 1H),
= 7,36-7,30 (m, 1H), 5,65 (s, 2H), 4,68 (s,
4-Metun-2-(MUpUIuH-2-UIMETHI )-6- 2H), 4,26 (s, 3H).
(Tnazon-2-unmermn)-4H-
tuasono[5',4":4,5 lmuppono[2,3-
d]mupunazun-S(6H)-on
E8-13 S =N LC-MS: macca/zapsin 401 (M+H)".
<Nﬂ J—QN 1H SIMP (400 MI'n, DMSO) § 9,13 (d,
S N x 1H), 9,03 (d, 1H), 8,54 (s, 1H), 7,72 (d,
I O N, 1H), 7,44-7,41 (m, 1H), 5,48 (s, 2H),
NS 4771 (s, 2H), 427 (s, 3H).
4-Metun-2,6-0uc(Tua3on-4-uiMeTnn)-
4H-trazono[5',4":4,5 Jmuppono[2,3-
d]mupunazus-5(6H)-oH
E8-14 LC-MS: macca/zapsin 385 (M+H)+.

s =N
N \ N
N’ ﬂm
H ' N
S

2-((1H-1,2,3-Tpuazon-4-un)mernin )-4-
MeTUII-6-(THaszon-4-unmern)-4H-
trazono[5',4"4,5 jnuppono[2,3-
d]nupupmasus-5(6H)-ox

1H SIMP (400 MI'u, DMSO) 6 9,03 (d,
1H), 8,54 (s, 1H), 7,89 (s, 1H), 7,42 (d,
1H), 5,48 (s, 2H), 4,63 (s, 2H), 4,26 (s,
3H).
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E8-15 S =N LCMS: macca/zapsan 392 (M+H)™.
~"¢ l_/\C(N IH SMP (400 MI',, DMSO) § 8,56 (d,
\ N N N 1H), 8,50 (s, 1H), 7,81 (td, 1H), 7,55 (d,
RN 1H), 7,50 (d, 1H), 7,32 (dd, 1H), 6,07
(d, TH), 5,26 (s, 2H), 4,67 (s, 2H), 4,26
4-Metun-6-((1-metmn-1H-nupazon-3- (s, 3H), 3,76 (s, 3H).
Wi)MeTun)-2-(mupuauH-2-unmerni)-4H-
tuazono[5',4'":4,5nuppono(2,3-
d]mupunazus-S(6H)-on
E8-16 S =N LCMS: macca/zapsin 379 (M+H)+.
~( ¢ J_QN 1H SIMP (400 MI', DMSO) 6 8,56 (d,
LN N x 1H), 8,52 (s, 1H), 7,84-7,78 (m, 1H),
I O N, N 7,71 (s, 1H), 7,50 (d, 1H), 7,36-7,28 (m,
N~ 1H), 5,42 (s, 2H), 4,67 (s, 2H), 4,26 (s,
6-((1H-1,2,3-Tpuazon-4-mn)mernin)-4- 3H).
MeTiI-2-(mupuanH-2-unmetin )-4H-
tuasono[5',4":4,5 |nuppono[2,3-
d]mupunazus-5(6H)-oH
E8-17 S =N LCMS: macca/zapsin 378 (M+H)".
S OYAW. IH SAMP (400 M, DMSO-d6) &
\_/ N SN 12,63 (s, 1H), 8,57-8,55 (m, 1H), 8,51
\_NH (s, 1H), 7,81 (dd, 1H), 7,59 (s, 1H), 7,50
6-((1H-TTupason-3-un)mermn)-4-merun- | (d, 1H), 7,34-7,30 (m, 1H), 6,11 (d,
2-(mupunuH-2-unmerwin)-4H- 1H), 5,32 (s, 2H), 4,67 (s, 2H), 4,26 (s,
Trazono[5',4"4,5] 3H).
nupposno[2,3-dmupunazun-5(6H)-on
E8-18 S =N LC-MS: macca/zapsn 414 (M+1)+.
HO\/{’“ﬂIQN 1H SIMP (400 MT', DMSO) § 12,63 (s,
s N s 1H), 8,51 (s, 1H), 7,61 (s, 1H), 7,56 (s,
\-NH 1H), 6,11 (s, 1H), 6,06 (t, 1H), 5,32 (s,
6-((1H-TTupazon-3-un)metun)-2-((2- 2H), 4,70 (d, 2H), 4,60 (s, 2H), 4,27 (s,
(THIPOKCUMETHIT ) THA30JI-4-HIT)METHI) 3H).
-4-metun-4H-tnazono[5',4':4,5]
nupposno[2,3-dJmupunazun-5(6H)-on
E8-19 S =N LC-MS: macca/zapsig 431 (M+1)+.
HO JﬂJ_QN 1H SIMP (400 MT't,. DMSO) & 8,60 (s,
s Y \>§N 1H), 7,75 (d, 1H), 7,67 (d, 1H), 7,57 (s,
S 1H), 6,10-5,97 (m, 1H), 5,65 (s, 2H),
2-((2-(I'mppoKCcUMETHIIT) THA30JT-4 - 4,70 (d, 2H), 4,61 (s, 2H), 4,26 (s, 3H).
WwiI)MeTn)-4-MeTUI-6-(Tna3omn-2-
wimetin )-4H-
tuasono[5',4":4,5 |nuppono[2,3-
d]mupunazus-5(6H)-oH
E8-20 LC-MS: macca/3apsin 428 (M+1)",

S =N

oty LM
\._—45\ N N %N
| o |
\_N

2-((2-(I'mppoxcuMeTIIT) THA30IT-4 -
win)metnn)-4-metuin-6-((1-mermn-1H-
nupazon-3-min)mern)-4H-
tuazono[5',4"4,5 Jnuppono[2,3-
d]nupunasus-5(6H)-ox

1H SIMP (400 MI'y, DMSO) & 8,49 (s,
1H), 7,62-7,58 (m, 2H), 6,07-6,03 (m,
2H), 5,26 (s, 2H), 4,70 (d, 2H), 4,60 (s,
2H), 4,26 (s, 3H), 3,76 (s, 3H).
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E8-21 S =N LC-MS: macca/zapsn 415 (M+1)+.
Ho\jﬂmh‘ 1H AMP (400 MI't;, DMSO) 6 14,77 (s,
S ’]‘ 0 >>r~|1 1H), 8,52 (s, 1H), 7,65 (s, 1H), 7,56 (s,
N-NH 1H), 6,05 (t, 1H), 5,42 (s, 2H), 4,70 (d,
6-((2H-1,2,3-Tpuazon-4-un)mernn)-2- 2H), 4,60 (s, 2H), 4,26 (s, 3H).
((2-(runpoxcumeTni)THaszon-4-
wi)metn)-4-metmn-4H-
tuazono[5',4'":4,5nuppono|2,3-
d]mupunazus-5(6H)-oH
E8-22 S =N LCMS: macca/zapsin 416 (M+H)+. 1H
N T\« IQ(N SIMP (400 MI'y, DMSO) & 9,13 (d,
¢\ NN N 1H), 8,51 (s, 1H), 7,72 (d, 1H), 7,03 (br
S | 0 //Ik s, 2H), 6,22 (s, 1H), 5,13 (s, 2H), 4,71
S™ONH, (s, 2H), 4,27 (s, 3H).
6-((2-AmuHOTHA30JT-4-1T)METHIT )-4 -
MeTHI-2-(THa3on-4-unmernn )-4H-
THA30JI0
[5',4"4,5 muppono[2,3-d jnupuna3un-
5(6H)-on
E8-23 S =N LCMS: macca/zapsin 382 (M+H)+.
,\(N ﬂ —mh IH SMP (400 MT'ei, DMSO-d6) 6 8,50
(s, 1H), 7,89 (s, 1H), 7,56 (d, 1H), 6,07
N | o }j' (d, 1H), 5,26 (s, 2H), 4,63 (s, 2H), 4,26
}\1 (s, 3H), 3,76 (s, 3H).
2-((1H-1,2,3-Tpuazon-4-un)mernin)-4-
metni-6-((1-merun- 1H-nupazon-3-
wi)metmn)-4H-trazono[5',4":4,5]
nuppono[2,3-d Jnupunazus-5(6H)-on
E8-24 S =N LCMS: macca/zapsig 368 (M+H)+.
N ﬂl—\/{(N 1H SAMP (400 MI'ny, DMSO-d6) &
N‘N N 14,73 (s, 1H), 12,64 (s, 1H), 8,51 (s,
H | 0 N\/ | 1H), 7,89 (s, 1H), 7,61 (s, 1H), 6,11 (d,
N 1H), 5,33 (s, 2H), 4,63 (s, 2H), 4,26 (s,
H 3H).
2-((1H-1,2,3-Tpuazon-4-un)meTnin )-6-
((1H-rmupazon-3-mwn)mermn)-4-metmn-4H-
tuasono[5',4":4,5 |nuppono[2,3-
d]mupunazus-5(6H)-oH
E8-25 S =N LC-MS: wmacca/zapsn 384,0 (M+H)+.
<N]/\(&JZ_Q<N 1H AMP (400 MI't;, DMSO) & 12,62 (s,
S N SN 1H), 9,12 (d, 1H), 8,51 (s, 1H), 7,72 (d,
| 0 \2\j| 1H), 7,61 (s, 1H), 6,11 (s, 1H), 5,32 (s,
NH 2H), 4,70 (s, 2H), 4,27 (s, 3H).
6-((1H-ITupazon-3-un)mernn)-4-MeTHII-
2-(tuazon-4-unmetun )-4,6-nuruapo-SH-
tuazono[5',4":4,5 |nuppono[2,3-
d]mupunasun-5-ox
E8-26 N S =N LC-MS: 440,0 [M+H]" 1H SIMP (400
”0\,« ﬂ / \ N MI', DMSO) & 8,55 (s, 1H), 7,57 (s,
S 'T‘ 0 /N 1H), 7,29-7,21 (m, 1H), 6,29 (d, 1H),
~/ ~NH; 6,13-6,07 (m, 2H), 5,92 (s, 2H), 5,19 (s,
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6-((6-AMUHOTIUPUANH-2-WIT)METHI )-2-
((2-«(ruppoxcumeTm)THazon-4-
win)metun)-4-metun-4H-
tuazono[5',4"4,5 Jnuppono[2,3-
d]nupunasus-5(6H)-on

2H), 4,70 (d, 2H), 4,61 (s, 2H), 4,26 (s,
3H).

E8-27 F S =N LCMS: 418 (M+H)".
W —\ N 'H SIMP (400 MT', DMSO) § 8,53 (s,
s_n N X\‘ 1H), 7,74 (s, TH), 6,92 (s, 2H), 5.43 (s,
Y | O N 2H), 4,27 (s, 2H), 4,26 (s, 3H).
H,N N-NH
6-((1H-1,2,3-Tpuazon-4-wmn)merun)-2-
((2-amunO-5-pTOpTHAZOI-4-UT)METHIT)-4-
MeTun-4H-
tuasono[5',4":4,5 |nuppono[2,3-
d]mupunazus-5(6H)-oH
EB-28 F S =N LCMS: 403 (M+H)".
WJ_QN 'H IMP (400 MTI't;, DMSO) 6 8,70 (d,
S\?N N N \>\‘ 1H), 8,54 (s, 1H), 7,73 (s, 1H), 5,42 (s,
| O N 2H), 4,60 (d, 2H), 4,25 (s, 3H).
‘N,NH
6-((1H-1,2,3-Tpuazon-4-un)meTnin)-2-
((5-¢TopTHazon-4-mwn)mernn)-4-MeTHUII-
4,6-nurunpo-SH-
tuazono[5',4":4,5 |nuppono[2,3-
d]mupunasus-5-oH
E8-29 ) LCMS: 429 (M+H)".
o 'H AIMP (400 MI', DMSO) § 9,09 (d,
S =N 1H), 8,57 (s, 1H), 7,88 (d, 1H), 7,73 (s,
/ﬂl—ﬁ(N 1H), 6,12 (s, 1H), 5,54-5,34 (m, 2H),
SN N \>§‘ 4,23 (s, 3H), 3,76-3,61 (m, 2H), 1,20 (q,
ON L 3H).
N-
6-((1H-1,2,3-Tpuazon-4-mn)meTunn)-2-
(sTOoKCH(THA30T-4-1IT)METHIT )-4-METHII-
4H-tnazono[5',4":4,5 Jmuppono[2,3-
d]mupunazus-5(6H)-oH
E8-30 S =N LCMS: macca/zapsin 398 (M+H)+.
NT\( IQN 'H SIMP (400 MT'u, DMSO) § 9,12 (d,
¢ n
S N =N 1H), 8,50 (s, 1H), 7,72 (d, 1H), 7,56 (d,
| o \_N 1H), 6,07 (d, 1H), 5,26 (s, 2H), 4,70 (s,
2H), 4,26 (s, 3H), 3,76 (s, 3H).
4-Metun-6-((1-mernn-1H-nmupazon-3-
wi)MeTnn)-2-(Tuazon-4-unmerni )-4H-
tuazono[5',4":4,5 |nuppono[2,3-
d]mupupazus-5(6H)-oH
E8-31 LCMS: macca/zapsin 400 (M+H)+.

S =N

N \ N
N! ﬂm }

N N

H | o /ll\
ST NH,
2-((1H-1,2,3-Tpuazon-4-un)meTnn)-6-
((2-amuHOTHA3071-4-MIT)METUIT )-4-METHJI-

'H SIMP (400 MI'u, DMSO) § 8,50 (s,
1H), 7,89 (s, 1H), 6,90 (s, 2H), 6,18 (s,
1H), 5,02 (s, 2H), 4,63 (s, 2H) 4,26 (s,
3H).
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4H-tnazono[5',4":4,5 Jnuppono|2,3-
d]mupunasus-5(6H)-oH

E8-32 S =N LCMS: macca/zapsin 419 (M+H)+.
N WA\ N 'H sIMP (400 MI'u, DMSO) § 9,09 (s,
</ \ N 1H), 8,53 (s, 1H), 7,73 (s, 1H), 5,42 (s,
s” cl R 2H), 4,65 (s, 2H), 4,25 (s, 3H).
N-
H
6-((1H-1,2,3-Tpuazon-4-wmn)meTun)-2-
((5-xnoptrazon-4-un)Merun )-4-MeTHJI-
4H-trazono[5',4":4,5 Jmuppono|2,3-
d]mupunazus-S(6H)-oH
E8-33 S =N LCMS: macca/zapsin 418 (M+H)+.
N \ 7\ N 'H SIMP (400 MI'u, DMSO) § 9,09 (s,
< \ N N 1H), 8,51 (s, 1H), 7,55 (s, 1H), 6,11 (d,
S” I | O v/ | 1H), 5,32 (s, 2H), 4,65 (s, 2H), 4,26 (s,
N 3H).
H
6-((1H-ITupazon-3-um)mernn)-2-((5-
XJIOPTHA30-4-1n)meTwn )-4-meTrn-4H-
tuazono[5',4":4,5 |nuppono[2,3-
d]mupunazus-5(6H)-oH
E8-34 R S =N LC-MS macca/3apsin 386,0 (M+H)".
Wmh 'H AIMP (400 MTI'u, DMSO) & 14,82 (s,
- N N 1H), 12,82 (s, 1H), 8,57 (s, 1H), 7,95 (s,
| %\H‘ 1H), 7,70 (s, 1H), 5,47 (s, 2H), 4,54 (s,
i 2H), 4,31 (s, 3H).
6-((1H-1,2,3-Tpuazon-4-wn)mern)-2-
((4-¢rop-1H-nupazon-3-mn)meTn )-4-
meTtun-4,6-quruapo-SH-
tuaszono[5',4'":4,5nuppono(2,3-
d]mupupasun-5-oH
E8-35 S =N LCMS: macca/3apsin 462 (M+H)™.
N \ 7\ N 'H AMP (400 MI'u, DMSO-ds) &
< | N N 12,64(s, 1H), 9,19 (s, 1H), 8,51 (s, 1H),
S” "Br | O ” | 7,57 (s, 1H), 6,11 (d, 1H), 5,33 (s, 2H),
N 4,65 (s, 2H), 4,26(s, 3H).
H
6-((1H-TTupazon-3-wn)mermn )-2-((5-
Opomruazon-4-un)merun )-4-metua-4H-
trazono[5',4"4,5 jnuppono[2,3-
d]mupunaszus-S(6H)-oH
E8-36 S =N LCMS: macca/zapsin 394 (M+H)+.
HN,N\ V7N N 'H SMP (400 MTI't, DMSO) § 12,77 (s,
= N NH 1H), 11,71 (s, 1H), 8,58 (s, 1H), 7,70 (s,
| o ¢ o 1H), 7,32 (s, 1H), 6,25-6,05 (m, 2H),

2-((1H-ITupazon-3-mn)meTwn )-4-MeTHI-
6-((6-0xco-1,6-murunponupuanH-2-
win)mernn)-4H-

tuazono[5',4":4,5 Jnuppono[2,3-

5,75 (s, 1H), 5,19 (s, 2H), 4,50 (s, 2H),
4,26 (s, 3H).
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d]mupupasus-5(6H)-on

E8-37 F S =N LCMS: macca/zapsin 417 (M+H) ™.
WIQ(N 'H SIMP DMSO-d6, 400 MT't, § 12,65
SYN NN {0 (s, 1H), 8,51 (s, 1H), 7,57 (s, 1H), 6,92
A | S M Ez ggg 6,12 (d, 1H), 5,33 (s, 2H), 4,26
6-((1H-TTupazon-3-un)merun )-2-((2- T
aMHHO-5-(pTopTHAa30-4-1I1)MeTI )-4-
meTtun-4,6-quruapo-SH-
tuasono[5',4'":4,5 lnuppono[2,3-
d]mupunasun-5-oH
E8-38 F, S =N LCMS: macca/zapsin 402 (M+H) ™.
MMN 'H SIMP DMSO-d6, 400 MT'wt, & 12,70
SN N <N (s, 1H), 8,70 (d, 1H), 8,52 (s, 1H), 7,55
o (s, 1H), 6,11 (d, 1H), 5,33 (s, 2H), 4,60
NH (d, 2H), 4,26 (s, 3H).
6-((1H-ITupazon-3-mn)mernn)-2-((5-
¢dropruazon-4-un)mermn)-4-metmn-4H-
tuasono[5',4":4,5 |nuppono[2,3-
d]mupunazus-5(6H)-oH
E8-39 S =N LCMS: macca/zapsin 389 (M+H) ™.
C(\ﬁ J_QN IH AMP DMSO-d6, 400 MTI'w, & 8,61-
\__N N N 8,54 (m, 2H), 8,51-8,46 (m, 1H), 7,82
I 0 b (td, 1H), 7,73 (td, 1H), 7,52 (d, 1H),
= 7,34 (ddd, 1H), 7,27 (dd, 1H), 7,14 (d,
4-MeTI/IJ'I-2,6-6I/IC(HI/IpI/II[I/IH-2-I/IJ'IM6TI/IJ'I)- lH), 5,46 (S, 2H), 4,69 (S, 2H), 4,26 (S,
4H-tnazono[5',4":4,5 Jnuppono|2,3- 3H).
d]nupunasus-5(6H)-ox
E8-40 S =N LCMS: macca/3apsin 385 (M+H)™
N \ 7\ N 'H SIMP (400 MI', DMSO-ds) & 9,13
¢\ N N \>\‘ (d, 1H), 8,53 (s, 1H), 7,74 (s, 1H), 7,72
S | o N (d, 1H), 5,42 (s, 2H), 4,70 (s, 2H), 4,26
N-NH (s, 3H).
6-((1H-1,2,3-Tpuazon-4-wmn)merun)-4-
MeTHIT-2-(THa3oa-4-unmernn )-4H-
trazono[5',4"4,5 jmuppono[2,3-
d]mupunaszus-S(6H)-oH
E8-41 S =N LCMS: macca/3apsan 381 (M+H)™.
m IQ(N 'H SIMP (400 MI'y, DMSO-ds) & 12,77
NNy N (s, 1H), 8,48 (s, 1H), 7,71 (s, 1H), 7,55
ﬁ IOy (d, 1H), 6,26 (d, 1H), 6,07 (d, 1H), 5,26
N (s, 2H), 4,47 (s, 2H), 4,27 (s, 3H), 3,76
2-((1H-ITupazon-3-min)MeTwn )-4-MeTHI- (s, 3H).
6-((1-meTun-1H-nnpazon-3-uia)meTn)- ’
4H-tnazono[5',4":4,5 Jmuppono|2,3-
d]mupunazus-5(6H)-oH
E8-42 LCMS: macca/zapsn 407 (M+H)".

s /=N
7 O%N
\-N

2-((6-AMUHOTIUPHUIWH-2-UJT)METHII )-4-
meT-6-((1-merun- 1H-nmupason-3-

'H SIMP (400 MT', DMSO-de) & 8,48
(s, 1H), 7,55 (d, 1H), 7,35 (¢, 1H), 6,55
(d, 1H), 6,35 (d, 1H), 6,07 (d, 1H), 5,97
(s, 2H), 5,26 (s, 2H), 4,36 (s, 2H), 4,26
(s, 3H), 3,76 (s, 3H).
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wi)metmn)-4H-trazono[5',4":4,5]
nupposno|2,3-djmupunazus-5(6H)-oH

E8-43 S =N LCMS: macca/3apsin 382 (M+H)™.
N= \ 7\ N 'H SAMP (400 MTI'y, DMSO-ds) & 14,70
—N_J N 3\‘ (s, 1H), 8,51 (s, 1H), 7,74 (s, 1H), 7,65
| O N (d, 1H), 6,22 (d, 1H), 5,42 (s, 2H), 4,43
N-NH (s, 2H), 4,26 (s, 3H), 3,81 (s, 3H).
6-((1H-1,2,3-Tpuazon-4-wun)merun)-4-
metun-2-((1-merun-1H-nupason-3-
wi)metmn)-4H-trazono[5',4":4,5]
nupposo|2,3-dJmupunasun-5(6H)-on
E8-44 S =N LCMS: macca/zapsin 395 (M+H)™.
,Nj\( M‘N 'H IMP (400 MI'ti, DMSO-ds) & 8,48
N _J) Ny <N (s, 1H), 7,65 (d, 1H), 7,55 (d, 1H), 6,22
R (d, 1H), 6,07 (d, 1H), 5,26 (s, 2H), 4,43
(s, 2H), 4,26 (s, 3H), 3,82 (s, 3H), 3,76
4-Metun-2,6-6uc((1-merun-1H-nmupason- (s, 3H).
3-mn)mernn)-4H-
trazono[5',4'":4,5 [nuppono
[2,3-d]mupunasun-5(6H)-on
E8-45 S =N LCMS: macca/zapsn 403 (M+H)".
y ”h\li\ﬁmh‘ 'H SAMP (400 MI'u, DMSO-ds) &
ANE N W F 13,02-12,57 (m, 2H), 8,49 (s, 1H), 7,6-
I ON | 7.8 (m, 2H), 5,33 (s, 2H), 4,49 (s, 2H),
N 4,27 (s, 3H).
2,6-6uc((4-Prop-1H-nupazon-3-mn)
meTun )-4-metrn-4H-tuazono[ 5',4":4,5]
nuppono[2,3-dJmupunazun-5(6H)-on
E8-46 S =N LCMS: macca/zapsan 410 (M+H)™.
;“ﬂMN 'H SIMP (400 MI'ty, DMSO-dg) & 9,13
<S N =N (d, 1H), 8,55 (s, 1H), 7,72 (d, 1H), 7,25
| o \ J~nH (t, 1H), 6,29 (d, 1H), 6,07 (d, 1H), 5,92
2 (s, 2H), 5,19 (s, 2H), 4,71 (s, 2H), 4,26
6-((6- AMUHOTIUPUANH-2-WJT)METHI )-4 - (s, 3H).
mMeTuI-2-(Trazon-4-unmerun)-4H-
tuasono[5',4":4,5 lnuppono[2,3-
d]mupunazus-S(6H)-on
E8-47 S =N LCMS: macca/3apsan 385 (M+H)™.
”N’j\ﬁl—ﬁ(\' 'H SIMP (400 MI', DMSO) § 12,77 (s,
g N sy 1H), 12,62 (s, 1H), 8,50 (s, 1H), 7,87 (d,
' \_MH 1H), 7,61 (s, 1H), 6,11 (s, 1H), 5,32 (s,
6-((1H-ITupazon-3-wn)merwn )-2-((4- 2H), 4,49 (s, 2H), 4,26 (s, 3H).
¢drop-1H-mupazon-3-wmn)mernn )-4-
meTuia-4H-
trazono[5',4":4,5 jnuppono[2,3-
d]mupunasus-5(6H)-on
E8-48 LCMS: macca/zapsin 399 (M+H)+.

N S \N‘
S | o N
N’N

H 6-((1H-

'H SIMP (400 MTI', DMSO-d6) § 8,95
(s, 1H), 8,55 (s, 1H), 7,79 (s, 1H), 5,47
(s, 2H), 4,66 (s, 2H), 4,31 (s, 3H), 2,55
(s, 3H).
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1,2,3-Tpuazon-4-mn)meTu)-4-MeTHi-2-
((5-meTunTuazon-4-wn)mernn)-4H-
THA30JI0

[5',4"4,5 muppono[2,3-d jnupunasun-
5(6H)-on

E8-49 S =N LCMS: macca/3apsn 381 (M+H)™.
__N,”\'fﬁl_ﬁw 'H SIMP (400 MI'u, DMSO-d6) & 12,64
= f]l S/ NH (s, 1H), 8,49 (s, 1H), 7,65 (s, 1H), 7,56
ZN (s, 1H), 6,23 (d, 1H), 6,11 (d, 1H), 5,32
6-((1H-TTupason-5-un)merwn)-4-merun- | (s, 2H), 4,43 (s, 2H), 4,26 (s, 3H), 3,82
2-((1-metun- 1H-iupazon-3-min)mMeTun)- (s, 2H).
4H-trazono[5',4":4,5 Jmuppono[2,3-
d]mupunaszus-S(6H)-oH
E8-50 S =N LCMS: macca/3apsan 398 (M+H)™.
j\'ﬂ _Z—\/C(N 'H SIMP (400 MT'ti, DMSO-d6) § 12,63
<s N (s, 1H), 8,90 (s, 1H), 8,48 (s, 1H), 7,60
| O %”f” (s, 1H), 6,11 (d, 1H), 5,32 (s, 2H), 4,61
=N (s, 2H), 426 (s, 3H) 2,50 (s, 3H
O-((1H-TTupason-5-WMETHI)-4-METWIL- | penerniipaercs mikom DMSO-d6).
2-((5-meruntuazon-4-un)metmn )-4H-
trasono[5',4'":4,5 muppono[2,3-d]
nupunasus-S(6H)-ox
E8-51 S =N LCMS: macca/zapsn 399 (M+H)".
HN'Ti\i*/Z—\/C(N 'H SIMP (400 MI', DMSO-d6) & 12,83
ANp N > (s, 1H), 8,54 (s, 1H), 7,91 (s, 1H), 7,61
I O N | (s, 1H), 6,13 (s, 1H), 5,32 (s, 2H), 4,54
N (s, 2H), 4,34 (s, 3H), 3,81 (s, 3H).
2-((4-Drop-1H-nupazon-3-mi)meTun)-4-
meTm-6-((1-merun- 1H-nupason-3-
wi)merun)-4H-tuazono[5',4':4,5]
nuppono|2,3-d]nupunasus-S(6H)-on
E8-52 S =N LCMS: macca/3apsn 425 (M+H)™.
N 'H SIMP (400 MTI', DMSO) & 12,68 (s,
1H), 8,56 (s, 1H), 7,65 (s, 1H), 7,43 (t,
D %N 1H), 6,62 (d, 1H), 6,46 (dd, 1H), 6,16
HN— \_NH (s, 1H), 5,37 (s, 2H), 4,52 (s, 2H), 4,31
6-((1H-ITupazon-3-un)merun)-2-((3-pTop (s, 3H), 2,83 (d, 3H).
-6-(METHIIAMIHO )T U H-2-1JT)METHII )-
4-metun-4H-
tuasono[5',4":4,5 |nuppono[2,3-
d]mupunazus-5(6H)-oH
E8-53 LC-MS: macca/zapsn 411 (M+H)".

F S \N
N
| o ("N

|
NH, \NH
6-((1H-ITupazon-3-um)mernn)-2-((6-
aMHHO-3-(pTOpIUpPUANH-2- 1T )METHIT)-4-
metuin-4H-
tuazono[5',4"4,5 nuppono[2,3-
d]nupunasun-5(6H)-on

'H SIMP (400 MI'u, DMSO-de) & 12,64
(s, 1H), 8,50 (s, 1H), 7,57 (s, 1H), 7,36
(t, 1H), 6,41 (dd, 1H), 6,11 (d, 1H), 5,96
(s, 2H), 5,32 (s, 2H), 4,44 (d, 2H), 4,26
(s, 3H).
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E8-54 S =N LC-MS: macca/3apsin 410 (M+H)".
m J_Q(N 'H SIMP (400 MI'e, DMSO-de) & 8,52
-~ N (s, 1H), 8,49 (s, 1H), 7,83 (d, 1H), 7,51
| 0 >/\|N (d, 1H), 7,40-7,25 (m, 1H), 6,91 (s, 2H),
ST ONH, 6,17 (s, 1H), 5,12 (s, 2H), 4,67 (s, 2H),
6-((2-AmMuHOTHA30-4-UIT)METUIT )-4 - 4,26 (s, 3H).
MeTHI-2-(MTUPUANH-2-UIMeTH)-4,6-
auruapo-SH-
tuasono[5',4":4,5 lnuppono[2,3-
d]mupunasun-5-oH
E8-55 S =N LC-MS: macca/3apsin 395 (M+H)".
N ) \MN 'H SIMP (400 MI'y, DMSO-ds) & 9,09
— N N \>ﬁ (d, 1H), 8,63 (m, 1H), 8,59 (s, 1H), 7,88
| 0 N\\ (m, 1H), 7,57 (d, 1H), 7,51 (s, 1H), 7,39
NS (dd, 1H), 5,54 (s, 2H), 4,73 (s, 2H), 4,32
4-Metni-2-(MUpUANH-2-MIIMETHI )-0- (s, 3H).
(Tnazon-4-wnmernn)-4,6-quruapo-SH-
tuazono[5',4":4,5 |nuppono[2,3-
d]mupunasun-5-on
E8-56 LC-MS: macca/3apsin 369 (M+H)".
T\( J_Q\( 'H SIMP (400 MT'y, DMSO-ds) & 8,53
\>\‘ (s, 1H), 7,89 (s, 1H), 7,74 (s, 1H), 5,43
(s, 2H), 4,63 (s, 2H), 4,26 (s, 3H).
‘N-NH
2,6-6uc((1H-1,2,3-Tpuazon-4-mi)meTn)-
4-metun-4,6-quruapo-SH-
trazono[5',4"4,5 Jnuppono[2,3-
d]mupunasun-5-oH
E8-57 S =N LC-MS: macca/3apsin 404 (M+H)".
WIQN 'H SIMP (400 M1, DMSO-ds) § 8,57
~ N =N (s, 1H), 8,54 (s, 1H), 7,82 (dd, 1H), 7,51
| O b\NH (d, 1H), 7,33 (dd, 1H), 7,27-7,22 (m,
2 1H), 6,29 (d, 1H), 6,07 (d, 1H), 5,90 (s,
6-((6-AMI/IHOHI/IpI/II[I/IH-Z-I/IJI)MeTI/IJ'I)-4- 2H), 5’19 (S, 2H), 4,68 (S, 2H), 4,26 (S,
MeTUI-2-(MUPUAHH-2-UIMeTH )-4,6- 3H).
nurunapo-SH-
tuasono[5',4":4,5 |nuppono[2,3-
d]nnpnnasnﬂ-S -OH
E8-58 LC-MS: macca/3apsin 394 (M+H)".

2-((1H-1,2,3-Tpuazon-4- I/I.]'I)MeTI/IJ'I) 6-
((6-amMmuHOTIMPUANH-2-WIT)METH T )-4-
MeTui-4,6-nuruapo-SH-
tuazono[5',4":4,5 |nuppono[2,3-
d]mupunazus-5-oH

'H SIMP (400 MT'y, DMSO-de) § 8,55
(s, 1H), 7,90 (s, 1H), 7,26 (dd, 1H), 6,30
(d, 1H), 6,07 (d, 1H), 5,91 (s, 2H), 5,19
(s, 2H),4,64 (s, 2H), 4,26 (s, 3H)
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E8-59 S =N LC-MS: macca/3apsin 396 (M+H)".
C(\ﬁ MN 'H SIMP (400 MI'y, DMSO-ds) & 12,60
LN N F (s, 1H), 8,57 (s, 1H), 8,55 (s, 1H), 7,90-
I 0 :>\/I( 7,80 (m, 1H), 7,68 (s, 1H), 7,49 (d, 1H),
N 7,31 (dd, 1H), 5,32 (s, 2H), 4,65 (s, 2H),
6-((4-Prop-1H-nupazon-3-unmerun)-4- | 424 (s, 3H).
MeTHI-2-(MTUPUANH-2-UIMeTH)-4,6-
auruapo-SH-
tuasono[5',4":4,5 lnuppono[2,3-
d]mupunasun-5-oH
E8-60 S =N LC-MS: macca/3apsin 412 (M+H)".
C(\(h\' J_Q(N 'H SIMP (400 MI'y, DMSO-ds) & 13,00
LN N i (s, 1H), 8,67 (d, 1H), 8,46 (s, 1H), 7.86
I 0 ;)j/ (s, 1H), 7,82 (dd, 1H), 7,51 (d, 1H),
N 7,33 (dd, 1H), 5,34 (s, 2H), 4,67 (s, 2H),
6-((4-Xnop-1H-nupason-3-un)mernn)-4- | 420 (s, 3H.
MeTUI-2-(MTUPUANH-2-UIMETH )-4,6-
auruapo-SH-
tuazono[5',4":4,5 |nuppono[2,3-
d]mupunazun-5-oH
E8-61 S =N LC-MS: macca/3apsin 492 (M+H)".
Nfﬁ IQN 'H SIMP (400 MI'y, DMSO-d6) &:
Br/(s\ o NN 12,64 (s, 1H), 8,52 (s, 1H), 7,61 (s, 1H),
| I O N 6,11 (s, 1H), 5,32 (s, 2H), 4,44 (s, 2H),
: 4,26 (s, 3H), 3,99 (s, 3H).
6-((1H-ITupazon-3-un)mernn)-2-((2-
OpOM-5-MEeTOKCUTHA30JI-4- 1T )ME T )-4-
MeTui-4H-
tuazono[5',4'":4,5nuppono(2,3-
d]nupunazun-S(6H)-on
E8-62 S =N LC-MS: macca/3apsin 414 (M+H)".
yﬂ l_/\C(N 'H SIMP (400 MI', DMSO-d6) &:
(S o N 12,63 (s, 1H), 8,57 (s, 1H), 8,50 (s, 1H),
| I O N 7,60 (s, 1H), 6,11 (d, 1H), 5,32 (s, 2H),
: 4,47 (s, 2H), 4,26 (s, 3H), 3,97 (s, 3H).
6-((1H-ITupazon-3-un)mernn)-2-((5-
METOKCHUTHA30JI-4-HJT)METHUIT )-4-METHII-
4H-trazono[5',4":4,5 Jmuppono|2,3-
d]mupupazus-5(6H)-oH
E8-63 LC-MS: macca/3apsin 425 (M+H)".

s =N
N C T N O
= N Y OH
I O N |
N
/

3-((2-((1H-IInpazon-3-mn)mernin)-4-
MeTuI-5-0kco-4H-

tuazono[5',4":4,5 |nuppono[2,3-
d]mupunazun-6(SH)-mn)mernn)-1-merun-
1 H-nnpazon-4-kapOoHOBast KUCJIOTA

'H SIMP (400 MT 'y, DMSO-d6) &: 9,12
(s, 1H), 8,19 (s, 1H), 7,66 (s, 1H), 6,25
(s, 1H), 5,59 (s, 2H), 4,49 (s, 2H), 4,31
(s, 3H), 3,81 (s, 3H).
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E8-64 S =N LC-MS: macca/3apsin 419 (M+H)".
Ti\«mi\l 'H SMP (400 MI'y, DMSO-d6) &:
HN . NN cl 13,28-12,57 (m, 2H), 8,49 (s, 1H), 7,90-
I O N 7,50 (m, 2H), 5,34 (s, 2H), 4,50 (s, 2H),
N 4,26 (s, 3H).
6-((4-Xnop-1H-nupazon-3-ui)mernn)-2-
((4-¢Top-1H-nupazon-3-un)metnn )-4-
meTui-4H-
tuasono[5',4":4,5 Jnuppono[2,3-
d]mupunazus-S(6H)-on
E8-65 S =N LC-MS: macca/3apsin 428 (M+H)".
,rii\ﬁ I\ N 0 'H SIMP (400 MI'y, DMSO-d6) &:
HN L NTX NH 12,89-12,76 (m, 2H), 8,49 (s, 1H), 8,22
F I O N 2 | (s, 1H), 7,86 (s, 1H), 7,60 (s, 1H), 7,00
N (s, 1H), 5,57 (s, 2H), 4,51 (s, 2H), 4,26
H (s, 3H).
3-((2-((4-Prop-1H-nupazon-3-
WI)MeTHN)-4-MeTui-5-okco-4H-
tuazono[5',4":4,5 |nuppono[2,3-
d]mupunazun-6(SH)-mm)mernn)-1H-
nupasoi-4-kapOoKcamuy
E8-66 LC-MS: macca/3apsin 426 (M+H)".
i\( m 'H AMP (400 MI'n, DMSO-d6) &:
12,80 (s, 1H), 8,57 (d, 1H), 8,08 (dd,
7\ 1H), 7,92 (d, 1H), 7,16 (d, 1H), 6,90
(dd, 1H), 5,29 (s, 2H), 4,50 (s, 2H), 4,26
2-((4-®rop-1H-nupazon-3- I/I.]'I)MeTI/I.]'I)-6- (s, 3H), 3,92 (s, 3H).
((2-meToxcUnMpUANH-3 -1 )METHI )-4-
MeTui-4H-
tuazono[5',4'":4,5nuppono(2,3-
d]nupunazun-S(6H)-on
E8-67 LC-MS: macca/3apsin 412 (M+H)".
f( l—g 'H SIMP (400 MI'y, DMSO-d6) &:
12,78 (s, 1H), 11,71 (s, 1H), 8,56 (s,
4 1H), 7,87 (s, 1H), 7,30 (d, 1H), 6,82 (d,
1H), 6,08 (dd, 1H), 5,10 (s, 2H), 4,50
2-((4-®rop-1H-nupazon-3- I/I.]'I)MeTI/I.]'I)-4- (s, 2H), 4,26 (s, 3H).
mMeTuiI-6-((2-okco- 1, 2-quruaponupunuH-
3-mn)mernn)-4H-
tuasono[5',4":4,5 |nuppono[2,3-
d]mupupazun-5(6H)-oH
E8-68 LC-MS: macca/sapsin 410 (M+H)".

S =N
N= ) \
F | O N\/ I
N
H
3-((2-((4-Prop-1H-nupazon-3-
W)MeTn)-4-MeTui-5-okco-4H-
trazono[5',4":4,5 Jnuppono[2,3-
d]mupunazun-6(SH)-mm)mernn)-1H-
Upa3oi-4-kapOOHUTPIIT

'H SMP (400 MI'u, DMSO-d6) §&:
13,63 (s, 1H), 12,81 (s, 1H), 8,55 (s,
1H), 8,37 (s, 1H), 7,81 (s, 1H), 5,45 (s,
2H), 4,51 (s, 2H), 4,25 (s, 3H).
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E8-69 S =N LC-MS: macca/3apsin 467 (M+H)".
/\j/\( N 'H AMP (400 MI', DMSO-d6) &: §
—N_ _ N N F 10,35 (s, 1H), 8,49 (s, 1H), 8,00 (s, 1H),
N | ON — 7,70 (dd, 2H), 7,45 (s, 1H), 5,45 (s, 2H),
Q Y 4,34 (s, 2H), 4,26 (s, 3H), 3,83 (s, 3H),
N 2,01 (s, 3H)
H
N-(5-@Top-6-((4-metun-2-((1-metu-1H-
UPa30JI-4-1J1)MeTHI)-5-0kc0o-4, 5-
nurunpo-6H-
trazono[5',4"4,5 Jnuppono[2,3-
d]mupuna3uH-6-11)MeTUI ) TUPUIUH-2 -
WJ1)aleTaMus
E8-70 o} LC-MS: macca/3apsin 395 (M+H)".
N S =N 'H AMP (400 MI', DMSO-ds) & 13,85
HN ,}l 7\ N (s, 1H), 8,70 (s, 1H), 8,04 (s, 1H), 7,58
= N Y /SN (d, 1H), 7,38 (s, 1H), 6,12 (d, 1H), 5,30
| %N (s, 2H), 4,38 (s, 3H), 3,77 (s, 3H).
4-Metun-6-((1-metun-1H-nupazon-3-
wi)metun)-2-(1H-mupazon-3-kapOonui )-
4H-tnazono[5',4":4,5 Jmuppono|2,3-
d]mupunaszun-S(6H)-on
IIpumep 9. Cunres coequnennii E9-vi u E9-vii
Cxema E9
x‘—\
(i ( _E8uwiii Vlll LIHMDS DMF
/lij \ ONH K3PO4, DMF E / \ »\«mN\\ Meg:B':-lF HO/\( /I \ S An
E9-i Es i E9 i E-iv
i «s 7 \““NN LIHMDS, C,Clg C\( 7 \\N M ;)t:l(é\h?)muBMF HO/\( / \ x*ar, HO/\( / \
Ny THF, -78 °C N 2) Qo MeCNIDEM KzCO,, DMF N A
| o} 4 | o)
E9-x E9-iv

E9-i E9-ix

lcara.m»na‘rop Ha

s =N 1)MsCl. DCM, 0°C Tym 1. A M ocHose Cu
yms 1: P
i HO/\(,h [ )\ W —’xb/\( / 9 T = Afz/\(l_ﬁ(
’il Ary

0?2 LiX?, CHLCN
[e]
E9-iv E9-v 1 Iy 1I: Nu-H, CsF, THF, K. T., -60°C Es ~i

Nu HyKJ1e0hHT
NU/\(RI 7 \
N

Arq
EQ-vii |

Coenunenne E9-1v MoxxeT ObITh CHHTE3UPOBAHO € TIOMOLIBIO IBYX NoAxozoB: (1) u (i1) mo
cxeme 9. s ciocoda (i) coennHenne E9-11 MoskeT OBITh CHHTE3UPOBAHO U3 CoenuHeHus: E9-i
MOCPEACTBOM pEAaKLUU AJKUJIUPOBAaHMs, KaK IOKAa3aHO B mpumepe 7 wmiu npumepe 8. Kax
UCTIONB3YEeTCS B JaHHOM AOKYMEHTe, X° MpeAcTaBisier coOON yxoasamyr rpymmy. Peaxius
dopmunupoBanusi coenmaerus E9-ii ¢ LiIHMDS u DMF of0ecnednBaer mojgy4deHHe
npomeskyTouHoro coequHerns E9-iii. E9-iii BcTymaer B peakuuio ¢ BOCCTaHOBUTENEM (Hapumep,
NaBH4) ¢ mnonyuenmem coenuHenus EO-iv. B xkauectBe amprepHatuBel B moxxoxpe (ii)

rajoreHupoBanue coeauneHust E9-1 obecneunBaeT oOpasoBanue coennnenus E9-ix. Coenunenne
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E%-ix nonsepraercs peakuuu CTHILIe, 030HOIN3Y U BOCCTAHOBIICHHIO C MOJYYEHUEM COSTUHEHUS
E9-x. Coenunenne E9-x MOKHO alKuanpoBaTh ¢ moMoInbio E9-viil ¢ monydyeHnemM coennHeHus
E9-iv. Ha cxeme 9 (iil) coenunenue E9-iv monBepraercsi raJOreHHPOBAHUIO C IMOJyUYEHHUEM
pOMeKyTodHOro coenunenus E9-v (X° mpencrasnsier coboii ranoren, Takoit kak Cl umu Br).
Kartanusupyemast merayiom (Hanpumep, Pd mnu Cu) peakuus coueranust E9-v ¢ onoBom, 6opowm,
LITHKOM WJIK MarHueM OPraHH4YeCcKOro COeANHEHHs1 00eCceyrBaeT NoayueHne coequaeHust E9-vi.
Kak wucnonp3yercss B HaHHOM AOKyMeHTe, M mpencraBiseT coOOil MeTaJuIOpraHMYeCKHit
KOMILIEKC (Harpumep, OOpOPraHu4eCKUil KOMIUIEKC, TAKOH KaK KOMIUIEKC ¢ OOPOHOBOM KHCIOTON
WIM THHAKONATO-OOPHBIM KOMIUIEKC, OJIOBOOPTaHMYECKHMH KOMILIEKC, Takod kak -Sn(Bu')s;
LIUHKOPTaHUYECKUI KOMIUIEKC, TAKOH Kak -Zn(TaJOoreH)); MpH 3TOM MOYKHO TaKKe OCYIIECTBIISATh
peakuuto coenuHenusi E9-v ¢ HeKoTopbIMH HyKJIeO(hUIaMU, TAKUMHU KaK a30T B T€TEPOLHKIIE, C
nonydeHuem npoaykra E9-vii. Kak ucnonb3yercs B JTaHHOM TOKYMEHTe, Kaxabiid u3 Ari U Ar
HE3aBHCHUMO MPEICTABJISIET COOOW HEOOs3aTeNIbHO 3aMEIEeHHBbIN S-uJieHHBIH WM O-4YJIeHHBIH
retepoapu, X* mpescTapisieT coboil yxonsautyto rpymnmy (Hanpumep, Br, I, OMs umu OTs); u X°
NpeACTaBIsieT COOOH TrajIoreH.

IIpumep 9A. Cunres 6-((1H-unaa3zon-4-ua)meruit)-4-MmeTHI-2-(THA301-4-HIIMETHIT)-

4H-Tna30.110[5',4':4,5]1mpp0.110[2 3-d|nupuaazun-S(6H)-ona

”(Iﬁ«
(l‘ﬁ( LD DWE _ ‘Z—/Q NaBH, L
@ BrECh MeOH,THF, 0 °C-K. T. Et3N DCM
. /‘(\«S/ )
0 N"" DCM I o N
E9-3 SEM E9-5

BusSn

Pd{PPh3),. TOJIyOJI

0, »
MW,120°C .40 MEH. Eo-4

Cragus A. Cunre3 4-meTni-5-okco-6-((1-((2-(rpumerniacunnia)iTokcu)mern)-1H-
HHAA30J-4-un)metuin)-5,6-guruapo-4H-tuazono0[S',4':4,5|nuppoio[2,3-d|nupugazun-2-
Kap6ajabaeruaa

K cmecu 4-metun-6-((1-((2-(Tpumermncunui)sTokcn )Metn)- | H-uHna3on-4-un)meTin)-
4H-tuazono[5',4"4,5 muppono[2,3-djmupunaszun-5(6H)-ona (2,6 r, 5,57 MMounb, 1 3kB.) B cyXxom
THF (30 mu) nobasmsuin LIHMDS (1 M, 11,14 mi, 2,0 skB.) npu -78°C. Cmech nepemMenBaim
npu -78°C B Teyenue 2 4. 3arem DMF (2,04 r, 27,86 mmonb, 2,14 mi, 5,0 3kB.) 10o0aBisuiH Mo
KaljisiM K BblmleonucaHHol cmecu. Cmech nepememnBanu npu -78°C B Tedyenue 2 4. TLC
(PE:EA=2:1, Y®=254 uMmM) nmoka3ana, 4T0 00pa3oBajOCh OJHO OCHOBHOE HOBOE mATHO. CMech
BbUTMBaNM B XojoxHbii Hackimm. NHiCl (20 m). 3atem cMech HarpeBajiu A0 KOMHATHOM
temnepatypsl. Cmech 3kcTparupoBain ¢ nomombio EtOAc (40 ma x 3). Opraaudeckuii cion
NPOMBIBAIA C TOMOIIBIO BOABI (20 MiI X 3) M KOHIEHTPUPOBAIM 1IN vacuo € MOJYYEHHUEM
HeoOXOIMMOTO NMPoayKTa (2,6 T, HeounineHHoe BemecTBo). LCMS: macca/3apsn 495,2 [M+H]™.

Crapgus B. Cunre3 2-(ruapoxkcumeTni)-4-meTua-6-((1-((2-
(TpumeTniacuanI)ITOKCH)MeTHI)-1H-unAa300-4-nn)mernn)-4H-

THA30J10[5',4':4,S|muppoio]2,3-d|mupuna3un-5(6H)-ona
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K cmecu HeounieHHOTO 4-MeTHII-5-0KC0-0-((1-((2-(TpuMeTHcunm)3ToKCH )MeTn)- 1 H-
uHAa30J-4-wi)MeTin)-5,6-qurunpo-4H-tuazono[ 5',4":4, 5 Jmuppoino| 2,3-d muprnazun-2-
kapOanbaeruaa (1,0 r, 2,02 mmons, 1 5kB.) B THF (10 mu1) 1 MeOH (10 min) no6asnsiiu NaBH,
(152,97 wmr, 4,04 mmonb, 2 5kB.). Cmecy nepememmBanu npu 30°C B teuenue 14 u. TLC
(DCM:MeOH=10:1, YP=254 um) nokazaa, 4TO UCXOAHbII MaTepHall NOJHOCTBIO U3PACXOJOBAH
U 00pa3oBajioCh OJHO OCHOBHOE HOBOE IIITHO. PEakLMOHHYI CMeCh TacHIM C IOMOIIBIO
nobasnenust Boabl (20 mut) u sxctparupoBaiu ¢ nomousio EtOAc (30 mi x 3). OObenuHeHHbIE
OpraHUYEeCKUe CJIOU MPOMBIBAIH C MOMOIIBIO COJieBOro pactBopa (20 mi). Opranudeckyro ¢asy
KOHIIEHTpUpOBaiK in vacuo. OCTaTOK OYHMINAIM C MOMOIIBK (udin-xpoMaTorpadguu  Ha
cunukarese (ISCO®; kononka ans ¢um-xpomarorpaduu Ha quokcuae kpemuusi SepaFlash®,
40 r, smoent 0~5% MeOH/DCM mnpu 30 mu/MuH.). DIFOEHT KOHLEHTPUPOBAIH il VACUO C
nojlyueHneM HeoOoxoaumoro npoaykra (382 mr). LCMS: macca/zapsn 497,1 [M+H]*. 'H AMP
(400 MI'y, DMSO-ds) & ppm 8,61 (s, 1H), 8,25 (s, 1H), 7,66 (d, 1H), 7,38 (t, 1H), 7,05 (d, 1H),
6,36 (t, 1H), 5,74 (s, 2H), 5,68 (s, 2H), 4,89 (d, 2H), 4,26 (s, 3H), 3,50 (t, 2H), 0,78 (t, 2H), -0,12
(s, 9H).

Crangus C. Cunres 2-(xnopmetn)-4-merTui-6-((1-((2-
(TpumeTnicuana)ITokcu)meTna)-1H-unaazon-4-nn)mernn)-4H-
THAa30J10[5',4':4,S|mupponio|2,3-d|mupunazun-S(6H)-ona

K cmecun 2-(ruppoxcumertin)-4-metin-6-((1-((2-(Tpumermncunnn)sTokcu )metn)-1H-
uHnazon-4-un)mernn)-4H-tuazono[5',4":4,5 nuppono| 2,3-d|mupunasun-5(6H)-ona  (150,0 wr,
302,02 mxmoinb, 1 9xB.) u EtsN (61,12 mr, 604,04 mxmons, 84,08 Mk, 2,0 3xB.) B DCM (5 mn)
nobasisun 4-merundenszoncynbpormxiaopun (75,0 mr, 393,40 mxmounb, 1,30 skB.). Cmech
nepememuBany npu 30°C B teuenue 5 u. TLC (PE:EA=4:1, Y®=254 uwm) nokasana, 4TO
UCXOIHBIA MaTepual MOJHOCThIO m3pacxonoBad. Boxy (10 mu) u DCM (20 mut) noGasnsiim k
cmecu. OpraHuuecKue CJIOU KOHLIEHTPUPOBAH in vacuo ¢ nojydeHueMm skentoi cmonsl (0,1 1).
Ocrarok ouunianu ¢ noMombo ¢sm-xpomarorpaduu Ha cunukarene (ISCO®; komoHka st
bmm-xpomarorpaduu Ha nuokcuae kpemuusi SepaFlash®, 4 r, smoenrt: rpamueHt 0~20%
sTrnanerat/nerposeinbiii 3¢up npu 30 mi/mun.). Heobxomumyro ¢pakuuo KOHIEHTPUPOBAIH
in vacuo ¢ nojydeHueM Heobxoaumoro npoaykra (40,0 mr, 76,88 mxmons). LCMS: macca/3apsin
515,1 [M+H]". 'H AMP (400 MI', XJIOPO®OPM-d) & ppm 8,27 (d, 1H), 8,26 (s, 1H), 7,52 (d,
1H), 7,39 (dd, 1H), 7,25 (s, 1H), 5,76 (s, 2H), 5,72 (s, 2H), 4,96 (s, 2H), 4,40 (s, 3H), 3,50-3,57
(m, 2H), 0,84-0,90 (m, 2H), ot -0,09 o -0,06 (m, 9H).

Craaus D. Cunre3 4-meTHI-2-(THA30-4-uameTH)-6-((1-((2-
(TpuMeTmicHaANI)ITOKCH)MeTHI)-1 H-unaazon-4-nia)merun)-4,6-guruapo-SH-
THAa30J10[S',4':4,S|muppono[2,3-d|nupugazun-S-ona

K pacrBopy 2-(xnmopmerwnn)-4-metun-6-((1-((2-(Tpumernncuimn)sTokcu )Mmetin)- 1 H-
uHnazon-4-mn)merun)-4H-tuazono( 5',4":4,5 Jmuppono[ 2,3-d Jiupunazun-5(6H)-ona (50 mr, 0,97
MMonb) U 4-(tpulyTtmincrtanHmn)tuaszona (114 mr, 2,91 mmons) B tonmyone (4 mu) nobaisuiu
Pd(PPhs)4 (402 mr, 2,91 mmonb). 3atem cmech Harpesain B MW-peakrope nipu 120°C B TeueHue

30 muH. B armocdepe Nz. PacTBop BpUIMBaIM B BORy M 3KCTparuposaiu ¢ nomombio EtOAc,
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BbICyIMBasu Haa 6e3BogHbIM NaSO4. Opranndeckuii Cyiol KOHLEHTPHUPOBAIN TP IOHIKEHHOM
naBinennd. (OCTaToOK OYHMINAIM C TOMOIIBI Guni-xpomarorpaduu  (cmukarenb, 0-50%
STUJALETAT B METPOJICHHOM 3dupe) ¢ monyueHuem 4-metuii-2-(tuazon-4-ummetin)-6-((1-((2-
(TpumeTmncuam)aToKCH )MeTii)- 1 H-unnason-4-nmmernn)-4H-tuaszono[ 5',4':4,5 Jnuppono| 2,3-
d]mupunazun-5(6H)-ona (30 mr). LCMS: 564 (M+H)".

Cragua E. Cunre3 6-((1H-mnaason-4-uia)mernit)-4-MeTHII-2-(THA30I-4-HIIMETH)-
4,6-quruapo-SH-tuazouno[5',4':4,S|nuppono|2,3-d|nupuaazun-S-ona

K cmecu coequnenust E9-4 (30 mr, 0,05 mmonb) B DCM (3 M) mpu k. T. B armochepe N
nobasysuiu TFA (3 mi). PeakiMOHHYIO CMeCh TiepeMelBaiu npu K. T. B Teuenue 1 4. Cmech
KOHLEHTPUPOBAJIU TIPU MOHMKEHHOM AaBiieHnH. OCTAaTOK OYUINAJIH C MOMOIIBIO MpenapaTHBHON
HPLC (C18, 0-90% aneronutpun B H2O ¢ 0,1% MypaBbHHOW KHCJIOTOH) C MONyYeHHEM
HeoOxonumMoro npoxaykra (3,9 mr). LCMS: 434 (M+H)* 'H SIMP (400 MI'u, DMSO) & 13,12 (s,
1H), 9,12 (d, 1H), 8,56 (s, 1H), 8,14 (s, 1H), 7,71 (d, 1H), 7,45 (d, 1H), 7,35-7,24 (m, 1H), 6,96
(d, 1H), 5,65 (s, 2H), 4,70 (s, 2H), 4,27 (s, 3H).

IIpumep 9B. Cunre3 4-meTuJ1-2-(MM pUAHH-2-UIMETHI)-6-(MupuauH-3-unametn)-4H-

THAa30J10[5',4':4,S|mupponio|2,3-d|mupunazun-5(6H)-ona

SnBuq
(] =N 1) LIHMDS,.DMF = C( \
gl—ﬁ\(;\, THR7EC Ho ¢ IQ<N _wsC1_ o ¢ IQ(N /
2) NaBH,. EOH ~, EH.DCM )~ P P — ),mmvon /

N
o 4 N 100°C,B TeteHHe HOTH
=N £0.22 E9-23 100°C, £0.24

\

Cragua A. CunHrte3 2-(ruapoxcumeTut1)-4-MeTHJI-6-(nmupuauH-3-uameruni)-4H-
THA3070[5',4':4,5|nuppo.io[2,3-d|mupuaazun-S(6H)-ona

ITpu -78°C x cmecu 4-meTuin-6-(nmupuaus-3-unmerin)-4H-tuazono[ 5',4':4,5 lnuppono[ 2,3-
d]mupunasun-5(6H)-ona (640 wmr, 2,15 mmons) B THF (10 mi) nobasmsnu LIHMDS (4,3 Mo, 1 M
B THF). Uepes 30 muH. B cMech nobasisu cyxoit DMF (0,84 mn, 10,8 mmons). [Tocne nogHOoro
U3paCcXOAOBaHUS UCXOMHOTO Marepuaia nodasmsm cmecb NaBHy (164 wmr, 4,3 mmons) B EtOH
(4 mi) M mepeMemiMBaiM B TeueHHe S5 MuH. 3areM cmech BbutMBaiuM B Hachim. NH;Cl,
skcTparupoBanu ¢ nomoinbo EtOAc. Opranndeckuil Cioif mpOMBIBaId COJIEBBIM PAacTBOPOM,
BbIcyuBasid Han Oe3BomH. NaxSQ4, GuibTpoBanu v KOHIEHTpUpoBaiH. OCTATOK OUHUIIAIU C
oMo  psm-xpomarorpaduu  (cunukarenb, 0~5% MeOH B DCM) ¢ nony4yeHuem 2-
(runpokcumeT)-4-mMeTrn-6-(mupunuH-3-unmeri )-4H-tuazono[ 5',4":4,5 Jmuppono[ 2,3-
dmupunazun-5(6H)-ona (220 mr). LC-MS (ESI): macca/3apsin 328 (M+H)™.

Craagus B. Cunres 2-(x10pmeTHJ)-4-MeTHI-6-(mupuaun-3-uamernna)-4H-
THa3040[5',4':4,5S|nuppo.io[2,3-d|mupunazun-S(6H)-ona

K cMecH 2-(rugpoKcuMeThI )-4-MeTHII-6-(MupuaAnH-3 -runmMeTin )-4H-
trazono[5',4'":4,5 lmuppono[2,3-d jmupunazun-5(6H)-ona (100 mr, 0,31 mmons) B8 DCM (5 M)
nobasmnsmu EtsN (0,43 mu, 3,1 mmonbs) u MsCl (0,12 mi, 1,5 mmone). Peakunonnyro cmech
nepeMelnBaId PpU KOMHATHOM TeMmepaType B TedeHune 6 4. 3aTeM CMeChb NPOMBIBAIU C
nomomibto Hachim. NHiCl (BomH.), BeicymmBaimu Hag Oe3BomH. NaxSQs, ¢unbTpoBamM u

KOHIIeHTpupoBaiu. OCTaTOK OUUIIAN ¢ MOMOLIBIO (undII-xpomarorpaduu (cunukaressb, 0~50%
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EtOAc B PE) ¢ nonyuenmem 65 wmr 2-(xmopmerun)-4-meTHia-6-(mupuans-3-uiveTin)-4H-
trazono|5',4'":4,5 muppono[2,3-dlmupunazun-5(6H)-ona. LC-MS (ESI): wmacca/zapsn 346
(M+H)".

Cragusa C. Cunre3 4-meTnji-2-(MupUANH-2-HIMETH)-6-(MupuanH-3-uamern)-4H-
THA30710[5',4':4,5|nuppo.io[2,3-d|nupuaazun-S(6H)-ona

B armocdepe azora k cmecu 2-(xynopmerun)-4-meTnin-6-(nupuanH-3-uameran )-4H-
tuazono|S',4'":4,5muppono[2,3-djnupunasun-5(6H)-ona (50  wmr, 0,14 wmmomp) u  2-
(rpubytuncrannmn)mupuausa (0,14 mi, 0,43 mmodb) B Tonyone (3 mu) nobasssiin Pd(PPhs)s (17
mr, 0,014 mmonb). Peakunonnyro cmech nepemernnaiu npu 100°C B TeueHne HOYH. 3aTeM CMeCh
OXJIAXKaJM, KOHLIEHTPUPOBAIHM NPHU MOHWKEHHOM JABJICHUU M OCTATOK OYHUINAIH C TTOMOLIBEO
npenapatusHoi TLC (3moent: 10% MeOH B DCM) ¢ nonyuenuem 2 mr 4-meTui-2-(mupuaH-
2-unmeTn)-6-(mupuans-3-unmerin )-4H-trazono[ 5',4":4,5 Jnuppono[ 2,3-d |mupunaszun-5S(6H)-
ona. LC-MS (ESI): macca/zapsn 389 (M+H)*. 'H SIMP (400 MI'u, DMSO-d6) & 8,56 (m, 3H),
8,48 (dd, 1H), 7,81 (td, 1H), 7,71 (d, 1H), 7,50 (d, 1H), 7,37-7,30 (m, 2H), 5,38 (s, 2H), 4,67 (s,
2H), 4,25 (s, 3H).

IIpumep 9C. Cunres 2-((1H-1,2,4-Tpuason-1-ua)mernn)-6-((1H-nupazon-3-
uia)metun)-4-metuia-4H-tuazono[S',4':4,Slnuppono|2,3-d|nupunazun-S(6H)-ona u 6-((1H-
nupasoa-3-uia)merui)-2-((4H-1,2,4-tpuazon-4-un)meruni)-4-merui-4H-
THAa3070[5',4':4,5|nuppo.io[2,3-d|mupunazun-S(6H)-ona
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Cragua  A.  Cunres 1-((2-(TpumeTuacuana)IToKcu)MeT1)-1 H-nupazol-3-

kapoanbaeruaa. K cycnensun 1H-nupason-3-kapOansaernaa (10,0 v, 104,07 mmons, 1 3xB.) u
DIPEA (33,63 1, 260,18 mMmounb, 45,32 M, 2,5 3kB.) 8 DCM (500 mut) noGaBmsiig o Karisim 2-
(xnmopmetokcu )sTiTpumerwiicwian (26,03 r, 156,11 mmons, 27,63 mn, 1,5 skB.) mpu -40°C.
3areM peaKkIIMOHHYI0 CMECh HArPeBaIM O KOMHATHON TeMITepaTyphl U EPEMEIINBAJIHN B TEUSHHE
16 u. TLC (nerponeiinbiii 3¢up:EtOAc=5:1) nmokasana, 4To MCXOAHBIH MaTepUas MOJHOCTHIO

U3pacXOA0BaH U 00pa30BAJIMCh JBA HOBBIX MATHA. PeaknMOHHYIO CMeCh KOHLIEHTPUPOBAIHU in
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vacuo. Ocratok obObenuusnu ¢ eme 2 maptusMu (10,0 © kaxnmas) ¥ OYMINATIH C MOMOIIBIO
Combiflash (or 100% mnetponeiinoro s¢upa mno 40% EtOAc B merponelinHoMm s¢upe) C
nonyuenuem 60,0 r HeoOxommmoro mnponykra. (IIpumeuanuwe: cmech 2 peruou3oMepoB B
cooTHowmenuu ~5/4). 'H AMP (400 MI'u, XJIOPO®OPM-d) & ppm 10,06 (s, 1H), 10,00 (s, 1H),
7,68 (d, 1H), 7,67 (d, 1H), 7,03 (d, 1H), 6,92 (d, 1H), 5,87 (s, 2H), 5,56 (s, 2H), 3,61-3,67 (m, 4H),
0,91-1,01 (m, 4H), -0,09-0,05 (m, 18H).

Cragua  B. Cunres  (1-((2-(rpumernacuminn)iTtoxcu)merui)-1H-nupazon-3-
WJI)METAHO.1a

K pactBopy 1-((2-(TpumeTuncunmn)sTokcu)MeTin)- 1 H-mupason-3-kapbanpaeruna (30 r,
132,54 mmonb, 1 2x6., cMech 2 pernou3omepoB B cooTHommeHuu ~5/4) 8 THF (200 mu)/MeOH
(100 mur) mobasstmu nmoprusimu NaBH4 (7,52 1, 198,81 mmons, 1,50 9xa.) npu 0°C, peakiMOHHYFO
cMmech nepemernrbany mpu 0°C no koMHaTHOH Temniepatypsl B TeueHue 18 4. TLC (meTponeiinbiii
a3¢up:EtOAc=2:1) mnoxkasanma, 4YTO HUCXOIHBIE MAaTepHAJbl TOJTHOCTHIO HM3PACXOIOBAHBI U
00pa3oBaMCh 1Ba HOBBIX IMATHA. PacTBOpUTENb KOHLEHTPUPOBAIH in vacuo. OCTaTOK OYHIIAIN
¢ momombro Combiflash (ot 100% nerponeitnoro s¢upa no 100% EtOAc) ¢ nonyyernem 25 r
Heobxoxumoro npoaykra. (IIpuMedanue; cMech 2 PErHOM30OMEPOB B COOTHomeHuu ~3/2). 'H
SAMP (400 MI'u, XJIOPO®OPM-d) 6 ppm 7,55 (d, 1H), 7,47 (brs, 1H), 6,36 (d, 1H), 6,34 (d, 1H),
5,57 (s, 2H), 5,42 (s, 2H), 4,74-4,76 (m, 4H), 3,55-3,60 (m, 4H), 0,85-0,96 (m, 4H), 0,00-0,06 (m,
18H).

Cragua C. Cunre3 3-(0pommernn)-1-((2-(Tpumernicuana)dTokcu)mernna)-1H-
nHupa3oJa

K pacreopy (1-((2-(Tpumermncunmn)aTokcu )merin)- 1 H-mupason-3-mn)meranona (23 r,
100,72 mmonsb, 1 3kB., cMech 2 pernon3omMepoB B cootHomenuu ~3/2) u PPhs (36,98 r, 141,00
MMOJIb, 1,4 5kB.) B DCM (200 M) noGassinu CBry (46,76 1, 141,00 mmonb, 1,4 5xB.) mpu 0°C u
peakiuonHyro cmech mnepevemmuBand npu 0°C B Teuenne 3 u. TLC (merponeitHbiii
a3¢up:EtOAc=5:1) mnokasajma, 4YTO HCXOAHbIE MaTepHalibl TOJHOCTBIO HM3PACXOJOBAHBI U
00pa3oBajioCh HOBOE MATHO. PEakIMOHHYI0 CMeCh KOHLEHTpupoBanu in vacuo. OCTaTok
oobenuusin ¢ npyroit maprmer (2,0 r) m oummanu ¢ nomoursto Combiflash (ot 100%
nerponeinoro s¢upa no 50% EtOAc B metponeliHoM 3¢upe) ¢ mojaydeHneM HeoOXOIMMOro
npoaykra 22,0 r (75,53 mmons). 'H SIMP (400 MI'u, XJIOPO®OPM-d) & ppm 7,51 (d, 1H), 6,39
(d, 1H), 5,38 (s, 2H), 4,50 (s, 2H), 3,52-3,57 (m, 2H), 0,86-0,96 (m, 2H), -0,03-0,02 (m, 9H).

Cragus  D. Cunres  4-merun-6-((1-((2-(rpumernicuiann)ITokcu)mern)-1H-
nupa3zou-3-wi)metuii)-4H-Ttuazono|5',4':4,S|muppono|2,3-d|nupuaazun-5(6H)-ona

Cycnensuro 4-metun-4H-tnazono[5',4':4,5 lnuppono[2,3-d]mupunaszun-5(6H)-ona (1,0 T,
4,85 mmonb, 1 3kB.), 3-(6pommeriun)-1-((2-(TpumeTmncuimn )sTokcu)metnn)- | H-nupaszona (2,12
r, 7,27 mmons, 1,5 3xB.), KsPO4 (2,57 1, 12,12 mmois, 2,5 3kB.) u Nal (218,05 mr, 1,45 mmoib,
0,3 5xB.) B DMF (15 ™M) mepememmBanu npu 60°C B teuenne 18 4. B atmochepe N2. TLC
(nerponetinbiii 3¢pup: EtOAc=1:1) nokaszana, 4T0 HCXOAHBII MaTepHaIl TIOJHOCTHIO U3PACXOA0BAH
u o0paszoBajoch HOBOE MATHO. PeakumoHHy0 cMmech oObenuHsnu ¢ eme 3 maptusmu (1,0 ¢

Ka’k/asi) ¥ BBUIMBAJIH B JieTsiHYI0 Boay (250 mur). Cmeck skctparuposaiu ¢ momorbio EtOAc (150
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M X 3). OObenuHEHHBIE OpraHUYEeCKHe CJIOM NpoMbiBain Bomoi (120 mu X 2), coneBbIM
pactBopoMm (120 mur) u BeicymuBamn Hax NaxSO4. PacTBopuTens KOHLEHTPUPOBAIU i1 VACUO.
Heounmennsiii npoaykt ountmanu ¢ nomousto Combiflash (ot 100% nerponeiinoro s¢upa oo
80% EtOA B neTposieliHOM 3dupe) ¢ nojyueHueM Heobxoaumoro npoaykra (3,6 r). 'H SIMP (400
MI', XJIOPO®OPM-d) & ppm 8,91 (s, 1H), 8,27 (s, 1H), 7,49 (d, 1H), 6,36 (d, 1H), 5,51 (s, 2H),
5,40 (m, 2H), 4,45 (s, 3 H), 3,52-3,58 (m, 2H), 0,85-0,90 (m, 2H), -0,05 (s, 9H).

Cragusa E. Cunre3 4-mermi-5-okco-6-((1-((2-(rpumerniacuaunn)arokcu)mern)-1H-
nupa3osi-3-wi)metui)-S,6-nuruapo-4H-tuazono[s5',4':4,S|nuppono|2,3-d|nupuaazun-2-
Kap6ajabaeruaa

B aTtmocdepe aprona k pactopy 4-metuin-6-((1-((2-(tpumeruncumn)aTokcu)metun )- 1 H-
nupaszosn-3-mwi)merni)-4H-tuazono[5',4":4,5 [nuppono| 2,3-d|mupunasun-5(6H)-ona (1,7 r, 4,09
mmodtb, 1 5kB.) B THF (30 M) meanenro nodasnsimn LIHMDS (1,0 M, 8,18 mut, 2 3kB.) pu -78°C,
peakunoHHYI0 cMech nepeMernuBany npu -70°C B teuenue 1 4. 3arem pactsop DMF (1,49 r,
20,45 mmonb, 1,57 mn, 5 3kB.) B THF (3 mut) nobapnsian mo KarmisiM kK cMecu. [1oy4eHHy 0 CMeCh
nepememuanu npu -70°C B reuenne 1 4. TLC (netponeitnsiii a3¢up: EtOAc=1:1) nokasana, 4ro
o0pasoBaniock HOBOE MATHO. PeakunoHHyr0 cMech 1o karisiM qodasssiii kK BogH. NH4Cl (50 mi)
npu 0°C, 3arem cmech 3kctparupoBaiu ¢ nomoureio EtOAc (30 min x 3). OObennHeHHBIE
OpPraHWYECKHEe CJIOM TPOMBIBAJIN COJIEBBIM pacTBOopoM (40 mur) u BeicymmBaiu Han NaxSOs.
PacTBopurens ynausiu in vacuo ¢ nolydeHneM HeOUHIeHHOro Heobxoaumoro npoaykra (1,8 r),
KOTOPBIN MPUMEHSUIN Ha CIenyroLleil cranuu 0e3 JOMOJTHUTEIbHON OYHCTKH.

Crapus F. Cunres 2-(ruapoxcumeTn)-4-merTui-6-((1-((2-
(TpumeTniacHANI)ITOKCH)MeTHI)-1H-nupa3zon-3-ua)merna)-4H-
THA30J10[5',4':4,S|muppoio]2,3-d|mupuna3un-S(6H)-ona

K pactBopy 4-metnin-5-okco-6-((1-((2-(tpumermncunmn)srokcu)mern)- 1 H-nupazon-3-
wi)metun)-5,6-auruapo-4H-tuazono[5',4":4,5 Jnuppono| 2,3-dJnupunasun-2-kapdansaeruga (1,8
r, 3,24 mmonb, 1 3kB.) B THF (20 mur) MeOH (10 mu) nodasnsiiun NaBHy (245,08 mr, 6,48 MMoJIb,
2 5kB.) npu 0°C 1 peakLMOHHYIO CMECh TIePEMEIINBAIN MPU KOMHATHON TEMITEpaType B TEYCHUE
18 u. TLC (merponeiinbiii 3¢up:EtOAc=1:2) nokasana, 4TO UCXOAHBIH MaTepUas MOJHOCTHIO
U3PaCXOA0BaH U 00Pa30BATIOCH HOBOE IMATHO. PEaKIIMOHHYI0 CMeCh KOHLIEHTPUPOBAIH i1 VACUO,
ocraTok oummaau ¢ nmomombo Combiflash (ot 100% DCM no 5% MeOH B DCM). TTonyuamnu
neoOxonumbiii npoaykt (1,1 r). 'H AMP (400 MI'u, DMSO-ds) & ppm 8,63 (s, 1H), 7,86 (d, 1H),
6,44 (t, 1H), 6,27 (d, 1H), 5,40-5,42 (m, 4H), 4,98 (d, 2H), 4,34 (s, 3H), 3,55-3,61 (m, 2H), 0,86-
0,91 (m, 2H), 0,00 (s, 9H).

Cragusa G. Cunres (4-metnii-S-okco-6-((1-((2-(rpumernicuaunn)ITokcu)mern)-1H-
nupa3oui-3-wi)metmi)-S,6-nuruapo-4H-tuazono[S',4':4,S|nuppono|2,3-d|nupuaazun-2-
WI)MeTHIMeTaHCYJIb(oHATA

K pactBopy 2-(runpoxcumerin)-4-metun-6-(( 1-((2-(Tpumerrncunmn)sTokcu )metn)- 1 H-
nupaszon-3-wn)mernn)-4H-tuazono[5',4":4,5 nuppono| 2,3-dmupunasun-5(6H)-ona (700 mr, 1,57
mMmoib, 1 3xB.) u Et3N (317,21 wmr, 3,13 mmois, 436,33 Mk, 2,0 5kB.) B DCM (15 mut) nobasiisim

no karusim MsCl (269,32 wr, 2,35 mmonb, 181,97 Mk, 1,5 2xB.) npu 0°C u peakIHOHHYIO CMeCh
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nepeMelnBaId NpH KOMHAaTHOM Temmepatype B Teuenne | u. TLC (merponeiiHsiit
3¢up:EtOAc=1:1) mnokazana, 4YTO WCXOAHBIH MaTepHajl TIOJHOCTBIO HM3PACXONOBaH M
o0pa3oBajioch HOBOE MsAITHO. Peaknmonnyio cMmech pasdasisuin ¢ nomombio EtOAc (80 mi) u
MPOMBIBJIN ¢ MOMOLIBI0 BOIbI (30 M x 4), coneBoro pactsopa (40 MJI) M BBICYIIUBAJIN HaA
Na»SO4. PactBoputens ypamsinu in vacuo ¢ nonydeHueM HeodMieHHoro npoaykra (700 wmr).
LCMS: (macca/3apsin 525,5 (M+H).

Craagus H. Cunre3 2-((1H-1,2,4-Tpua3on-1-win)merni)-4-merua-6-((1-((2-
(TpumeTniacuana)dTokcu)meTnn)-1H-nupaszon-3-ua)mernn)-4H-
THa30,10[5',4':4,5|nuppoo[2,3-d|mupunazun-S(6H)-ona 7| 2-((4H-1,2,4-Tpuazon-4-
wi)meTun )-4-meTua-6-((1-((2-(rpumerniacuann)aTrokcu)meru)-1 H-nupazon-3-un)mern)-
4H-THa3ou0[5',4':4,S|nuppo.o|2,3-d|nupuaazun-5(6H)-ona

Cwmech (4-metun-5-okco-6-((1-((2-(TpumeTrncunmi )3Tokcu )Metnn)- | H-nupazon-3-
wi)metun)-5,6-auruapo-4H-trazono[5',4":4,5 jmuppono| 2,3-d|mupunasun-2-
wi)metuiMerancyibponata (150 mr, 285,88 mxmons, 1 skB.), 1H-1,2 4-tpuazona (197,45 wmr,
2,86 mmoub, 10 skB.) u CsF (86,85 mr, 571,77 mxmonb, 21,08 Mk, 2 3kB.) B MeCN (8 mun)
nepemermmBaiu npu 60°C B atmocdepe N2 B Teuenne 18 u. LCMS mokasana, 4TO HCXOIHBIH
MaTepHaj MOJHOCTBIO M3PACXOAOBAaH M OOPa30BAIMCH [1BA HOBBIX NMHKA. PEaKIIMOHHYIO CMeECh
KOHLIEHTPUPOBAJIH i1 Vacuo 1 ocTaTok ounany ¢ momombo Combiflash (ot 100% DCM no 8%
MeOH B DCM). Ilomyuanu nponykr, mnpenctasmstommii coboit 2-((1H-1,2,4-tpuazon-1-
win)metun)-4-metui-6-((1-((2-(rpumernncunmn)arokcu)metwn )- | H-nupazon-3-mn)mernn)-4H-
tuazono[5',4'":4,5 lmuppono[2,3-djmupunazun-5(6H)-on (55 wmr) u 2-((4H-1,2,4-tpuazon-4-
win)metun)-4-metun-6-((1-((2-(rpumernncunmn)srokcu)metwn )- | H-nupazon-3-mn)mernn)-4H-
tuazono|5',4'":4,5 lnuppono[2,3-dmupunazun-5(6H)-on (30 mr).

Cragus 1. Cunres 2-((1H-1,2,4-Tpuazon-1-nia)mernn)-6-((1H-nupa3zon-3-uia)mernin)-
4-metun-4H-tuazono[5',4':4,5|nupposio[2,3-d|nupunazun-S(6H)-ona

K CYCIIeH3UH 2-((1H-1,2,4-tpuazon-1-wn)mernn )-4-metui-6-((1-((2-
(TpuMeTmicHII )3TOKCH )MeTrN )- | H-ripaszon-3-wmn)merun )-4H-tuazono[ 5',4":4,5 [mupposno[ 2,3-
d]mupunazun-5(6H)-oHa (55 mr, 110,52 mxmob, 1 3kxB.) 1 HCl/muokcan (4 M, 1 mui, 36,19 5kB.)
B DCM (3 mu) nobasinsiiu H>O (1,99 mr, 110,52 mxmonb, 0,05 mut, 1 3KB.) 1 peaKIIMOHHYIO CMECh
nepeMennBaiy Npyu KOMHATHOH Temnepatype B TeueHue 18 u. LCMS nokasana, 4To HCXOHBIH
MaTtepuag TOJHOCTBIO U3pacXxomoBaH, M oOOHapyxwiu 84% HeoOXOAMMOro MPOAYKTA.
PeakunoHHYIO CMeCh KOHLEHTPHPOBAIU 71 VACHO W OCTaTOK OYHINAIA C TOMOIIBIO
npenaparusHoii HPLC ¢ mony4yennem Heobxonumoro npoxaykra (24,1 mr, 65,60 MKMOJIb, BBIXOA
59,35%). Kononka: Xtimate C18 150*25 mm*5S mkm, noasmwkHas dasa: [Boma (0,225% FA)-
ACN]; B%: 13% - 43%, 11,2 mun. LCMS: macca/3apsan 367,9 (M+H)™ 'H SIMP (400 MI,
METAHOJI-ds) 6 ppm 8,72 (s, 1H), 8,35 (s, 1H), 8,05 (s, 1H), 7,52 (brs, 1H), 6,26 (d, 1H), 5,92
(s, 2H), 5,43 (s, 2H), 4,30 (s, 3H).

Cragus J. Cunres 6-((1 H-nupason-3-un)meruni)-2-((4H-1,2,4-Tpuaszon-4-uji)meTnin)-
4-metun-4H-tuazono[5',4':4,5|nuppoio[2,3-d|nupuaazun-S(6H)-ona

K CYCIIEH3UH 2-((4H-1,2,4-tpuazon-4-mn)merun)-4-metui-6-((1-((2-
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(TpuMeTmicuIII)3ToKCH )MeThN)- | H-rtmpazon-3-mn)mernn)-4H-tuazono[ 5',4":4,5 [muppomno[ 2,3-
d]mupunasun-5(6H)-ona (30 mr, 60,28 mxmons, 1 5kB.) 1 HCl/nuokcan (4 M, 1 mi, 66,35 5kB.) B
DCM (3 mi) goGasmsuu H,O (50,00 wmr, 2,78 mmonb, 0,05 mi, 46,04 3KB.) U peakIIIOHHYIO CMeCh
nepeMenInBaiy pyU KOMHATHOM TemnepaTtype B TeueHue 18 u. LCMS nokasana, 4To UCXOAHBIN
MaTepuasl IOJIHOCTBIO H3PACXOMOBaH, OOHAPYXKIIM HEOOXOOMMBIH NPOAYKT. PeakunoHHYIO
CMeCh KOHLIEHTPUPOBAJMU /71 VaAcuo W OCTaTOK OYMINAIN ¢ nomoinbio npenapatusHoit HPLC ¢
nojiyueHueM Heobxomumoro npoaykra (2,1 mr, 5,72 mkmonb). Kononka: Xtimate C18 150*25
MM*5 MkM; moxBrckHas ¢asza: [Boma (0,225% FA)-ACN]; B%: 13% - 43%,11,2 mun. LCMS:
macca/3apsan 368,0 (M+H)". 'H AMP (400 MI'u, METAHOJI-ds) § ppm 8,74 (s, 2H), 8,38 (s, 1H),
7,52 (d, 1H), 6,26 (d, 1H), 5,84 (s, 2H), 5,44 (s, 2H), 4,31 (s, 3H).

Crnenyrouiyie coelMHEHUs] CHHTE3UPOBaIN B COOTBETCTBUU cO cxeMoil E9 u mpouenypoii
u3 npruMepoB 9A-9B ¢ npuMeHEeHHEM MOIXOASIIETr0 UCXOIHOTo MaTtepuana. [Ipu HeoOxonumocTu

MOKHO UCTIOJIB30BaTh CTAHAAPTHOC BBEACHUE U Y IAJICHUEC 3aH_II/ITHOI\/'I T'PYIIIBI.

No CTpykTypa U XUMHYECKOe HA3BAHHE XapakTepucTHKA
coes.
E9-13 /WS =N LCMS: macca/sapsn 367,0 [M+H]".
C’L NJI%N% 'H SIMP (400 MI'y, METAHOJI-d4) § ppm
8,39 (s, 1H), 7,90 (d, 1H), 7,63 (d, 1H),

7,59 (brs, 1H), 6,43 (t, 1H), 6,29 (brs, 1H),
2-((1H-mapason-1-ummerum-6-(IH- | 595 (s 1) 5 48 (s, 2H), 4,37 (s, 3H).
Mpa3oi-3-uin)Merun )-4-metui-4H- ’ T T ’
tuazono[5',4"4,5 |nuppono[2,3-
d]nnpnna3HH-5(6H) -OH

E9-14 LCMS: macca/3apsin 383,0 [M+H]".
>\~N/\( J_Q \%: 'H SIMP (400 MI'ty, METAHOJT-d3) § ppm

HN__J 8,41 (s, 1H), 7,55-7,57 (m, 1H), 6,64 (d,
1H), 6,51 (d, 1H), 6,30 (s, 1H), 5,48 (s,

N
NH 2H), 5,28 (s, 2H), 4,37 (s, 3H).

6-((1H-mmupazon-3-mi)Me T )-4-MeThII-
2-((2-oxco-2,3-gurunpo- | H-umunazon-
1-um)mernn)-4H-

Ttrazono[5',4":4,5 Jnuppono

[2,3-d] l'[I/IpI/IILaSI/IH-S(6H) -OH

E9-15 LCMS: macca/zapsn 412,0 [M+H]".
/ N/\( / 9 'H AMP (400 MI'y, DMSO-ds) & ppm
% 12,61 (brs, 1H), 8,55 (s, 1H), 8,28 (d, 1H),
02N o 7,58 (brs, 1H), 7,13 (d, 1H), 6,08 (d, 1H),

6,03 (s, 2H), 5,30 (brs, 2H), 4,24 (s, 3H).
6-((1H-nmupazon-3-mn)Me T )-4-MeThII-

2-((3-autpo-1H-mupazon- 1 -mn)mernn)-
4,6-gurunpo-5H-

tuazono[5',4":4,5 |nuppono[2,3-
d]mupupasus-5-oH

E9-16 LCMS: macca/3apsin 382,0 [M+H]".
N/\{ J_)C‘( % 'H SIMP (400 MT', METAHOJI-ds) § ppm

8,35 (s, 1H), 7,53 (d, 2H), 6,26 (brs, 1H),
5,71 (d, 1H), 5,54 (s, 2H), 5,44 (s, 2H),

HzN 433 (s, 3H).

6-((1H-nmupazon-3-mn)mermn)-2-((3-
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amuHo- 1 H-niupason-1-wn)merrn)-4-
Metui-4H-

tuazono[5',4"4,5 |nuppono[2,3-
d]nupunasus-5(6H)-ox

E9-17 LCMS: wmacca/zapsig 366,9 [M+H]".
Iﬁ( SIMP (400 MT'y, METAHOJI-d) & ppm
N 8,36 (s, 1H), 7,89 (s, 1H), 7,54 (brs, 1H),
7,30 (s, 1H), 7,03 (s, 1H), 6,26 (s, 1H), 5,72
(s, 2H), 5,44 (s, 2H), 4,33 (s, 3H).

\NH
2-((1H-umunazon-1-un)mermn)-6-((1H-
upasoj-3-mi)metun )-4-metun-4H-
tuasono[5',4":4,5 lnuppono[2,3-
d]mupunazus-5(6H)-on

E9-18 LCMS: macca/3apsin 368 [M+H]".
*N/\( l_ﬁﬂ \% 'H SIMP (400 MT'ty, DMSO-do) 8 ppm 8,53

(brs, 1H), 8,32 (s, 1H), 7,81 (s, 1H), 7,58
(brs, 1H), 6,17 (s, 2H), 6,07 (brs, 1H), 5,29

(brs, 2H), 4,23 (s, 3H).
2-((1H-1,2,3-tpuazon-1-mn)mernin)-6-

((1H-nmpazon-3-wmim)MeTiI )-4-MeTHII-
4H-tnazono[5',4":4,5 lmuppono[2,3-
d]mupupazus-5(6H)-oH

E9-19 LC-MS: macca/3apsn 453 (M+H)".

s =N
( l_/\C(N 'H SIMP (400 MI'i, DMSO-d6) &: 10,36
b': (s, 1H), 8,55 (s, 1H), 8,07-7,84 (m, 2H),
| ONT 7,70 (¢, 1H), 7,37 (s, 1H), 7,00 (s, 1H), 5,79
o '\
N
H

(s, 2H), 5,45 (s, 2H), 4,26 (s, 3H), 2,01 (s,
3H).

N-(6-((2-((1H-umuga3zon- 1-ua)meTun)-
4-metun-5-okco-4,5-nuruapo-6H-
trazono[5',4":4,5nuppono[2,3-
d]mupunasuH-6-un)MeTH)-S-
(bTopnupUIUH-2-1T)alie TAMU/T

Ipumep 9D. Cunres 2-((1H-1,2,4-Tpuazon-1-uia)merni)-6-((2-aMmuHONMPUMHUAUH-4-
n.n)MeTn.rl)-4-MeTn.11-4H-Tna30.110[5',4':4,5]nnppo.no[Z,S-d]nnpnnasnﬂ-5(6H)-0Ha

S =N ; oS =N 1) Z snBu, =N Y HO/\(
B m ) Tl o o G T HO/\( r ( /\[, {, 9
Ny THF, -78 °C N 2) 0z, MeCNDCM K2COz. DMF
| © I 0 3) NaBH,. EtOH
E2:iv E-ix Eg x 925
NHOMPM, =N
KaT AcOH HO/Y / \ N MsCI, El:\N CI e\ IIN\/ N N/\( / \ N
T WeeN “oom KoCO5, DMF e\
EMG )\ NDMPM E92? P~nowen; EEI 28 D~Nomeu,
HCVprokcan
N‘N/\( / \
~ eon
E930 )*NH)
Cragus A. Cunres 2-xaop-4-metna-4H-tuazono(S',4':4,Slnuppono|2,3-

d]nupunasun-S(6H)-ona
K cmecu 4-merun-4H-tnazono[5',4":4,5 |muppono[2,3-d|mupunazus-5(6H)-ona (3 r, 14,5
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mmosb) B cyxoM THF (80 mi) nobasmsuin mo karusim LiHMDS (30,5 mi) mpu -65°C. Ilocne
nepeMernBaHus B TeueHue 1 4. nodasisiim pacTBop rekcaxjopatana (1,8 mii, 16 MMoIb) B Cyxom
THF (20 mi). Temnepatypy peakiiuoHHONH cMecH noBbIimany 10 -20°C B Teuenue 3 4. 3aTeM cMech
racunu ¢ nomombto Haceim. NH4Cl u nepememuBanu npu k. T. B TedeHue 20 muH. Ocanox
cobupanu nyreM (UIBTPALUU U MpoMbIBaU ¢ nomoubio EtOAc ¢ nonydyenuem 3,5 r 2-xjop-4-
metui-4H-tuazono[5',4':4,5 mupposo[2,3-dJnupunasun-5(6H)-ona. LC-MS (ESI): macca/3apsin
241 (M+H)".

Craaus B. Cunre3 4-metun-2-suaun-4H-ruazono[S',4':4,5|nuppo.o[2,3-
d]nupunasun-5(6H)-ona

B armochepe asora k cmecu 2-xjop-4-mermn-4H-tuazono[5',4':4,5 muppono[2,3-
d]mupunazun-5(6H)-onHa (1,5 1, 6,2 MMonb) u TpuOyTHI(3TeHMT)cTanHaHa (5,5 M1, 18,7 MMmoib) B
DMF (30 mi) nobasssimi Pd(PPhs)s (0,36 1, 0,31 MMoutb). PeakIMOHHYIO CMECh NepeMeIInBaIN
npu 100°C B Teuerne 2 4. 3aTeM cMeCh OXJIAKAATHN U pazdasisiii ¢ momorbio EtOAc, mpombiBau
BOJIOH M COJIEBBIM PAaCTBOPOM, BbICYIINBAIH Hax O0e3BoaH. NaxSO4 u koHLeHTpupoBaiu. OCTaTok
OUHIIAJIY ¢ TOMOILIBKO (idtn-xpomarorpaduu (cunukaresb, 0-10% MeOH B DCM) ¢ nony4yeHnem
1,4 r 4-merun-2-sunmn-4H-tuazono[5',4':4,5 muppono[2,3-dmupunasun-5(6H)-ona. LC-MS
(ESI): macca/zapsin 233 (M+H)"™.

Crapus C. Cunre3 4-meTui-5-okco-5,6-gurugpo-4H-tuazono[s',4':4,SjnuppoJio[2,3-
d|nupunasun-2-kapoajabaeruga

ITpu -60 °C cmecwy 4-metmn-2-eunmin-4H-trazono[5',4":4,5 Jnuppono[2,3-d|mupunazun-
5(6H)-ona (500 mr, 2,15 mmonb) B8 DCM/MeCN (500 mi, o6vem 1:1) npoxnysanu ¢ nomorsio O3
B TeueHne 20 MuH. 3aTeM pPEaKLHMOHHYIO CMECh TacIM C MOMOIIBI AMMETWICYIb(GOHA U
KOHLIEHTPUPOBAJIU c MOJTy4E€HUEM 500 Mr 4-metun-5-okco-5,6-gurunpo-4H-
tnazono|S',4'":4,5 mupposo[2,3-djnupunasun-2-kapbanbaeruna. LC-MS (ESI): macca/3apsin 235
(M+H)".

Cragus D. Cunre3 2-(ruapoxcumerun)-4-metun-4H-tuazono[5',4':4,S|nupposio[2,3-
d]nupunasun-5(6H)-ona

K cmecu 4-metmn-5-okco-5,6-nuruapo-4H-tuaszono[5',4":4,5 Jnuppono[2,3-d|nupunazun-
2-kapbanbaeruna (500 mr, 2,13 mmons) B EtOH (3 mut) noGasnsimn NaBHy (81 mr, 2,13 mmorb)
npu 0°C. PeakIMOHHYIO CMeCh MepPEeMEeLINBAIIN TPU KOMHATHOH TeMIepaType B TEUEHHE 5 MUH.
3arem cmech BbutuBaM B Hachim. NH4Cl, sxcrparuposanu ¢ nomompio EtOAc. Oprannueckuit
CJIOH TIPOMBIBAJIH COJIEBBIM PACTBOPOM, BBICYIIMBAIN Haa 0e3BoaH. NaxSO4 1 KOHIEHTPUPOBAIH.
Ocrarok ounmanu ¢ moMompko ¢unn-xpomarorpaduu (cunukarens, 0-8% MeOH B DCM) ¢
noayuennem 120 wmr  2-(ruppoxcumernn)-4-metun-4H-tuazono[S',4":4,5 [muppono[2,3-
dmupunaszun-5(6H)-ona. LC-MS (ESI): macca/zapsin 237 (M+H)".

Cragusa  E. Cunre3 6-((2-xnopnupuMuanH-4-uI)MeTHI)-2-(THAPOKCUMeTHT)-4-
metua-4H-tuazono(S',4':4,Slnuppono|2,3-djnupuaazun-5(6H)-ona

K cmecu 2-(ruppoxcumernn)-4-metun-4H-tuazomno[5',4":4,5 lnuppono|[2,3-d|nupunazun-
5(6H)-ona (200 wmr, 0,85 mmons) B DMF (8 mu) noGasmsmu K2COs (351 wr, 2,54 mmons). ITocne

nepememmBanust npu  60°C B Teuenme 30 wuH. fgo0aBisuim  pacTBOp  2-XJOp-4-
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(xnopmermn)mupumunuaa (276 wmr, 1,7 mmons) B DMF (2 wmu). PeaknmonHyr cmech
nepeMelnBaiy B TeueHue eme 4 4., BbutnBanu B Hackim. NHyCl, skcTparupoBanu ¢ moMOLIbIO
EtOAc. Opranudeckuii CJIOil TPOMBIBAJIH COJEBBIM PACTBOPOM, BBICYIIHMBAIM HaJa O€3BOAH.
Na;SOs u xoHueHtpupoBanu. OCTaTOK OYHMIANA € MOMOIIBIO  (udIiI-XxpoMaTorpadpun
(cunukarens, 0-8% MeOH B DCM) ¢ nony4yerueM 160 mr 6-((2-x10pnupuMUANH-4-H1IT)METUI )-
2-(ruppoxcumerin)-4-metun-4H-tuazono[5',4':4,5 lnuppono[ 2,3-d Jrupunazun-5(6H)-ona. LC-
MS (ESI): macca/3apsin 363 (M+H)™.

Cragua F. Cunres  6-((2-(0uc(2,4-aumMeToKCHOEH3HI)aMHHO ) THPUMHUANH-4-
WiI)MeTun)-2-(rugpokcumeti)-4-metuin-4H-ruazono[S',4':4,5S|nuppoo[2,3-d|nupunasun-
5(6H)-ona

K cMecH 6-((2-xnoprupuMuArH-4-U1)MEeTH )-2-(THAPOKCUMETHI )-4-MeTr-4H-
trazono[S',4'":4,5 lmuppono[2,3-d jnupunasun-5(6H)-ona (160 mr, 0,44 mmonps) B MeCN (5 mui)
nobasysimn  6uc(2,4-qumerokcudensmwn)amua (280 wmr, 0,88 mmonmp) u AcOH (1 kams).
Peakunonnyro cmecp nepememmuBand npu 80°C B TeueHHMe HOUM. PeakuMOHHYIO CMeCh
BBITIAPUBAJIN U OCTATOK OYHINAJH ¢ momoinsio npenaparusHoil TLC (amoent: 5% MeOH B DCM)
¢ monydenueM 75 wmr 6-((2-(6uc(2,4-auMeTOKCHOSH3 M) aMUHO ) THPUMHUANH-4- 1T ) METHI )-2-
(ruppokcumerun)-4-metrn-4H-tuazono[5',4":4, 5 Jnuppono[ 2,3-d mupunasus-5(6H)-ona. LC-MS
(ESI): macca/zapsan 644 (M+H)".

Cragua  G. Curres  6-((2-(0uc(2,4-1uMeTOKCHOEH3HI)AMHUHO)IHPHUMHANH-4-
WI)MeTuN)-2-(xaopmeTi)-4-merui-4H-tuaszono[S',4':4,S|nuppoJio[2,3-d|nupuaasun-
S(6H)-ona

ITpu 0°C k pactBOpy 6-((2-(6uc(2,4-1MeTOKCUOEH3MIT)aMUHO ) TUPUMHUIMH-4- 1) METUI)-
2-(runpoxcumerun )-4-merun-4H-tuazono[5',4"4,5 |mupposno[ 2,3-d|mupunasun-5(6H)-ona (75
mr, 0,12 mmonb) B DCM (5 mi) nobasmsimu EtsN (0,16 mi, 1,16 mmons) u MsCl (0,05 mi, 0,58
mMMouib). CMech nmepeMelInBaIi IpHu K. T. B TeUeHHEe HOUU. PeakMoHHYI0 cMech pa30aBisuIa ¢
nomometo DCM, nmpomeiBanu ¢ nomousio Hackim. NH4Cl u coneBoro pactBopa, BRICYLIMBAIN
Han 6e3BoaH. NaxSO4 v KOHIEHTPHUPOBAJIH € TONTyueHHeM 70 M HEOUMIIIEHHOTO mpoaykTa 6-((2-
(6uc(2,4-nuMeToKCHOeH3MIT)aMUHO ) TUPUMUTUH-4-1JT)MeTH )-2-(XtopMeThi )-4-meTri-4 H-
trazono[S',4'":4,5 mupporno[2,3-djmupunasun-5(6H)-ona. LC-MS (ESI): wmacca/zapsn 662
(M+H)".

Crapus H. Cunres 2-((1H-1,2,4-Tpuazon-1-un)merni)-6-((2-(6uc(2,4-
AUMETOKCHOCH3HUJI)aAMHHO)TH pUMHANH-4-un)MeTH)-4-meTnia-4H-
THAa30J10[5',4':4,S|mupposio|2,3-d|mupunazun-5(6H)-ona

Cwmecp 4H-1,2,4-tpuazona (39 wmr, 0,57 mmone) u K2COs (78 mr, 0,57 mmons) B8 DMF (3
min) nepevemmBamn  npu  60°C B Tewenme 30 wmwmH.  [obGaBmsamm - 6-((2-(Oumc(2,4-
IMMETOKCHOEH3MIT )JaMHHO )TH pUMUINH-4-WT)MeTH)-2-(XaopmeTin )-4-metnin-4H-
trazono[5',4'":4,5 lmuppono[2,3-d jmupunazun-5(6H)-on (75 mr, 0,11 MMoIb) U mepeMeInuBain B
teuerne eme 30 muH. Cycnensuto BeutuBaiu B Hachim. NHyCl, skcTparupoBaiu ¢ MOMOIIBIO
EtOAc. Opranudeckuii CJIOil TPOMBIBAJIN COJIEBBIM PACTBOPOM, BBICYIIWBAIM HaJa O€3BOAH.

Na;SOs u xoHueHtpupoBanu. OCTaTOK OYHMIIANA € IOMOIIBIO  (udIiI-XpoMaTorpapun
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(cumukarens, 0-10% DCM B MeOH) ¢ nony4yerunem 60 mr 2-((1H-1,2,4-tpuazon-1-mn)mernin)-6-
((2-(6uc(2,4-nuMeTokCHOSH3 I ) aMUHO )TUPUMUANH-4 -1 )MeTn )-4-me -4 H-
tuaszono[5',4"4,5muppono[2,3-dnupunasun-5(6H)-ona. LC-MS (ESI): macca/3apsin 695 (M+H)".
Cragua G. Cunres 2-((1H-1,2,4-tpuazon-1-na)meTnn)-6-((2-aMuHONUPHUMHUANH-4-
un)merui)-4-merun-4H-tuazono[S',4':4,S|nuppoo[2,3-d|nupunazun-S(6 H)-ona
K cMecH 2-((1H-1,2,4-Tpuazon-1-un)merun)-6-((2-(6uc(2,4-
IMMETOKCHOEH3MIT )JaMHHO ) TUP UMUIUH-4-11)MeTh )-4-meTuin-4H-
trazono[S',4'":4,5 lmuppono[2,3-djmupunasun-5(6H)-ona (30 mr, 0,043 mmons) B EtOH (2 mi)
nobasysmn HCIL (0,5 mn, 4 M B nuokcane). Peakinonnyro cmech nepememuBamu npu 80°C B
TEUEHWe HOYM. 3aTeM CMeCh OxJiaknanu W BeutMBanu B Hachim. NaHCOQOs, skcTparupoBaiu ¢
nomoibto EtOAc. Opranudeckuil cioil MpOMBIBAJIU COJIEBBIM PacTBOPOM, BBICYIIHBAIU Haj
6e3Boan. Na;SO4 u koHIEHTpUpoBaK. OCTaTOK OYUINAIU MTOCPeACTBOM npenaparusHoit HPLC
¢ nonyuenrem 8 mr 2-((1H-1,2,4-tpuazon- 1-mn)metwn )-6-((2-aMUHOU P UIMUAMH-4-HT)METHI )-4 -
metm-4H-Ttuazono[5',4':4,5 [muppono|2,3-d]mupunasun-5(6H)-ona._LC-MS (ESI): macca/zapsin
395 (M+H)" _'H SIMP (400 MI', DMSO-d6) & 8,80 (s, 1H), 8,62 (s, 1H), 8,12-8,10 (m, 2H), 6,60
(s, 2H), 6,19 (d, 1H), 6,01 (s, 2H), 5,19 (s, 2H), 4,26 (s, 3H).
Ne coen. CtpykTypa M XHUMHYECKOE HA3BAHHUE XapakTepucTHKA

E9-31 S =N LC-MS: macca/3apsia 394
raYal vy
N N - 'H SIMP (400 MI';, DMSO-d6) 5
o ( e 8,62 (s, 1H), 8,11 (d, 1H), 7,88 (s,
N 2 1H), 7,36 (s, 1H), 6,99 (s, 1H),
2-((1H-umunazon-1-un)mernn)-6-((2- 6,61 (s, 2H), 6,18 (d, 1H), 5,79 (s,
AMUHONUPUMHUIUH-4-1JT)METHI )-4-MeTHII- 2H), 5,19 (s, 2H), 4,26 (s, 3H).
4H-tnazono[5',4"4,5 nuppono|2,3-
d]mupunazun-5(6H)-on
E9-32 S =N LC-MS: macca/3apsin 385
7N N/ VN (M+H)".
N._N N 'H SIMP (400 MI';, DMSO-d6) §:
| O\ 11,32-11.28 (m, 2H), 8,80 (s, 1H),
: 0 8,59 (s, 1H), 8,11 (s, 1H), 6,01 (s,

2H), 5,14 (s, 2H), 4,26 (s, 3H).
2-((1H-1,2,4-tpuazon-1-um)merrn)-4-

meT-6-((5-okco-4,5-qurunpo-1H-1,2,4-
TpHuazoi-3-mwi)mermn )-4H-
TtHasonol5',4'":4,5 nuppono[2,3-
d]mupunazus-5(6H)-on

IIpumep 10. Cunres coequnenunii E10-ii

Cxema E10
o HO

S =N S =N

€ 7 N— _HMDS, i we 7\ N

N —\ N —
N Ar, THF,-78°C N Ary
| e} [ 0
E10-i E10-ii

Peakuus E10-1 ¢ LIHMDS u anpperunom obecnieunBaer odpasoanue coequHenus E10-

i1, KoTOpoe MokeT ObITh pazaeneHo ¢ nomoinbio xupanbHoit HPLC unn SFC ¢ nony4yenuem nByx
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sHaHTHOMepoB. Kak mcronb3yercs B JaHHOM JOKYMEHTe, KaXIblid U3 Arr U Ary HE3aBHCHMO
NpeacTaBisieT coOOM HeOoOs3aTeNbHO 3aMEINEeHHBbIM S5- WM O-4JIeHHBIH MOHOLIMKJINYECKHM
reTepoapul.

IIpumep 10A. Cunres (R)-6-((1H-nmupason-3-ua)merni)-2-(ruapoxrcu(1H-nupasoa-
3-na)meruni)-4-metui-4H-tuazono[S',4':4,S|nuppono[2,3-d|nupuaazun-S(6H)-ona u (S)-6-
((1H-nupa3zoa-3-un)merni)-2-(ruapoxcu(1 H-nupason-3-un)merni)-4-merun-4H-
THa30J10[5',4':4, 5]rmpp0.110[2 3-d]nupunazun-S(6H)-ona

SEM»N j\( m OTFA J)\( I_Q(
| ( \ "
(m %m SEM-N %N 2) SFCpaspenerme N \NHN\j/\(AZ—Q( %
\

NSEM ¢ TIOMOL{bIO \_NH
NSEM E1D-2 SFC E10:3 E10-4

Cragua A. Cunres 2-(ruapoxcu(1-((2-(rpumerniacuianna)ITokcu)mernn)-1H-
nupaszon-3-ui)Metui)-4-metua-6-((1-((2-(rpumermiicununia)ITrokcu)merun)-1 H-nupaszon-3-
un)merui )-4H-tuazono|S',4':4,S|nuppono[2,3-d|nupuaazun-S(6H)-ona

B armocdepe aprona k pacrsopy 4-metin-6-((1-((2-(tpumermncunmn)aTokcu)meTn )- 1 H-
nupason-3-mwi)merun)-4H-tuazono[5',4":4,5 [nuppono| 2,3-d|mupunasun-5(6H)-ona (0,5 r, 1,20
mmodtb, 1 3kB.) B THF (10 mir) meanenno nodasmsin LIHMDS (1,0 M, 2,41 mu, 2 5kB.) ipu -78°C
U pEeakIHOHHYK cMech mepememmBanu npu -70°C B Teuenme 1 4. 3arem pactBop 1-(2-
TPUMETHJICHIMISTOKCUMETII ) THpa3oi-3-kapoanpaeruna (816,97 mr, 3,61 mmons, 3 5kB.) B THF
(1 mn) noGaBmsnu K peakuuoHHOM cmecH. IlomydeHHyro cmeck nepememmBanu npu -70°C B
teueHue 1 4. TLC (merponetinbii 3¢pup:EtOAc=1:1) nokaszana, uto oOpa3oBaluCh ABa HOBBIX
nsaTHa. PeakunoHHyro cmech racwiu ¢ nomoinbto BogH. NH4Cl (5 mi) mpu -70°C, a 3atem
HarpeBaJi 10 KOMHATHOH Temnepatypsl. CMech pa3dasisiii Bopoi (10 MiT) 1 SKCTparupoBau ¢
nomombio EtOAc (8 mn x 3). OObenuHeHHbIE OpraHUYeCKHe CIIOU TNPOMBIBAIN COJEBBIM
pactBopoM (10 mu) u BeicymmBanu Hag NaxSO4. PacTBopuTenbs KOHLEHTPHUPOBAIU i1 VACUO.
Ocrarok ounmanu ¢ nomoursto Combiflash (ot 100% nerponeitHoro agupa no 100% EtOAc) ¢
NOJIy4eHHEM HeouuIineHHoro npoaykra (130 mr) B Bune OJ1eJHO-KOPUYHEBOH CMOJIBI, KOTOPYIO
NPUMEHSUTH Ha clenyromei craauu 0e3 monoiauTenbHoi ounctku. LCMS: macca/zapsin 643,2
[M+H]".

Cragus B. Cunre3 6-((1H-nmupaszon-3-un)merunn)-2-(ruapoxcu(1H-nupa3zon-3-
un)merui )-4-metuin-4H-tuazon0[S',4':4,S|muppoio[2,3-dJnupugazun-5(6 H)-ona

K pacTBopy 2-(rugpokcu(1-((2-(TpumeTrmncnnmin )3Tokcn)MeTn )- | H-mpazon-3-
win)metun)-4-metui-6-((1-((2-(rpumernncunmn)arokcu)metwn)- | H-nupason-3-mn)mernn)-4H-
tazono[5',4"4,5muppono[2,3-dmupunaszun-5(6H)-ona (0,13 r, 202,20 mxmods, 1 5kB.) B DCM
(8 M) mobapnsim TFA (4,62 1, 40,52 mmodsb, 3 mi1, 200,38 3kB.) ¢ mociaenyomuM 100aBIeHHEM
H>O (500,00 mr, 27,75 mmons, 0,5 mi, 137,26 5kB.), 3aTeM PEaKIIUOHHYIO CMECh TIePEMEIIHBAIN
IIpU KOMHATHOMN TemnepaType B TeueHue 18 u., 3arem Harpesanu 10 40°C B Teuenue 18 u. LCMS
NoKasajia, YTO MCXOAHBII MaTepuaj MOJHOCTBIO U3PAcXoJOBaH. PeaklMOHHYH0 CMeCh
KOHLIEHTPUPOBAJIU i/ Vacuo W OCTATOK OYMINAIM ¢ nomolpto mnpenaparusHoii HPLC c

nojyueHueM Heobxoaumoro mpoaykra (20,5 mr). LCMS: macca/zapsa 382,9 [M+H]". 'H AMP
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(400 MI'u, DMSO-ds) 6 ppm 12,72 (brs, 1H), 12,61 (brs, 1H), 8,52 (s, 1H), 7,56-7,62 (m, 2H),
6,82 (brs, 1H), 6,18 (d, 1H), 5,99-6,09 (m, 2H), 5,24-5,32 (m, 2H), 4,19 (s, 3H).

Cragus C. Cunre3 (R)-6-((1H-nupa3ona-3-un)merun)-2-(ruapoxcu(1H-nupa3zon-3-
un)merui)-4-metun-4H-tuazono[S',4':4,S|nuppoo[2,3-d|nupunazun-S(6H)-ona u (S)-6-
((1H-mupa3zoa-3-uia)mernn)-2-(ruapoxrcu(1H-nupa3zon-3-na)mernn)-4-merua-4H-
THa3000[5',4':4,5|nuppoo[2,3-d|mupugazun-5(6H)-ona

Coenunenne  6-((1H-nupazon-3-un)metin )-2-(rugpokcu( 1 H-nupazon-3-mn)merun )-4-
metun-4H-tuazono[5',4':4,5 [muppono[ 2,3-d|mupunazun-5(6H)-ona pazaensiu ¢ nomoibio SFC.
Yenosust SFC: kononka npencrasisier codoit DAICEL CHIRALCEL OJ-H (250 mm*30 mm, 5
MKM); noaBukHas (aza: A: 55% CO2; B: 45% [0,1% NH3;H>O B EtOH]/mun. Pasnenenue c
nomometo SFC obecneunsano nonydenue 2-[(R)-runpokcu(1H-mupa3zon-3-um)mern|-4-mMeTu-
6-(1H-mupazon-3-unmerni)tuazono| 3,4|mupposo[ 1,3-d|mupunasun-5-ona u 2-[(S)-
ruapokcu( 1 H-nmupazon-3-mn)mernn|-4-mernn-6-( 1 H-mupazon-3-
wiMetnn ) tuazofo| 3,4|muppono[ 1,3-d|Jmupunasun-5-ona. Omun  usomep (4,4 wmr). LCMS:
macca/3apsa 383 [M+H]". 'H SIMP (400 MI'u, Meranon-ds) & ppm 8,39 (s, 1H), 7,61 (brs, 1H),
7,55 (brs, 1H), 6,34 (brs, 1H), 6,25 (brs, 1H), 6,18 (brs, 1H), 5,44 (s, 2H), 4,29 (s, 3H). Hpyroi
uzomep (4,1 mr): LCMS: macca/3apsin 383 (M+H)*. 'H AMP (400 MI'u, METAHOJI-ds) § ppm
8,40 (s, 1H), 7,59 (brs, 1H), 7,54 (brs, 1H), 6,34 (brs, 1H), 6,26 (brs, 1H), 6,19 (brs, 1H), 5,44 (s,
2H), 4,29 (s, 3H).

IIpumep 10B. Cunres 6-((1H-nupa3zon-3-un)merna)-2-(audrop(1H-mupason-3-

n.n)MeTn.n) -4-meTna-4,6-nuruapo-SH-Tuaszono[5',4':4,S|nupposio[2,3-d|nupuaasun-S-ona

(0]
\J)\(AZ_Q\N S =N
0 A\ 0 N= \ 7\ N
ALY A N
N— ?‘) z: Mnoz /N’?c\) = N <N

/ N o}
A0 o B
E10-5 & f’\l/ E10-6 o \',"/
F
F. s <N o
BAST, DCE, O N= \ 7\ N s =N
—2 e N RN N \
N-S-N N TFA/DCM N= \ 7\ N
A | o (N —————=HN ) N
\ N\ //O 0 =N
/,S‘N/ \ NH
E10-7 o E10-8

Cragua A. 3-(6-((1-(N, N-Aumeruacyabpamon)-1H-nupa3on-3-un)mernn)-4-
MeTHJI-5-0kc0-5,6-nuruapo-4H-Ttuazono[S',4':4,S|nuppono|2,3-d|nupuaazun-2-kapooHu)-
N, N-numeTna-1H-nupa3son-1-cyasdonamun

K cmecn 3-((2-((1-(N, N-gumetuncynbhamonin)-1H-mupazon-3-mm)(rugpokcu)MeTin)-4-
METHII-5-0KC0-4,5-nuruapo-6H-trazomno[ 5',4"4,5 Jnupposno| 2,3-dJmupunasun-6-mi)metin )-N, N-
mumetwt- | H-mupaszon-1-cynsdonamuna (50 mr, 83,80 Mxkmonb, nonydeHo ananorudno E10-1) B
DCM (1,5 mn) nobasmsimn MnO3 (72,85 mr, 838,00 mkmounb) u cMech nepemernsainy rpu 15°C B
tedeHue 1,5 vaca. PeakimoHHy0 cMech (UIBTPOBAIN M KOHLEHTPUPOBAIU NMPU MOHMKEHHOM
JaBJIEHUH C TOJIyY€HHEM HEO4YHUINeHHOro mpoaykra (60 mr, HeounmeHHoe Beuiectso). LCMS:
macca/zapsan 595,1 (M+H)". 'H SIMP (400 MI'u, CDCI3) § 8,34 (s, 1H), 8,12 (d, 1H), 7,90 (d, 1H),
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7,41 (d, 1H), 6,38 (d, 1H), 5,54 (s, 2H), 4,49 (s, 3H), 3,10 (s, 6H) 2,93 (s, 6H).

Cragus B. 3-((2-((1-(N, N-Aumetuacyanpamoni)-1H-nupazon-3-un)audgropmern)-
4-meTnj-S-oxco-4,S-quruapo-6H-tuazono[S',4':4,S|nuppo.no|2,3-d|nupugazun-6-
un)metud)-N, N-numerni-1H-nupaszon-1-cyabgonamun

K pactBopy 3-(6-((1-(N, N-numeruncynbpamonn)-1H-nupazon-3-mn)mernn)-4-meTui-5-
0kco-5,6-nurunpo-4H-tuazono[5',4":4,5 |mupposo[2,3-d|nupunazun-2-kapOonui)-N, N-
mumetwi- | H-iupazon-1-cynsonamuna (240 mr, 403,60 mxmons) B DCE (4 mu) nobasisiiu
BAST (1,34 r, 6,05 mmonb, 1,33 mu) u cMmech nepememuBaau mnpu S0°C B Tedenue 12 .
Peakunonnyro cmech pazbaBmsuin guxiopmeraHoM (20 M) M TPOMBIBAIM C TOMOIIBIO
HaceimeHHoro NaHCO3 (10 mn *2), BeicymmBanu Hapg Oe3BomubiM NaxSQs, dumbTpoBamm u
KOHLIEHTPUPOBAJIH MTPH MOHIKEHHOM JIABJICHHUH C MTOJyY€HHEM HEOUHIeHHOTo mpoaykTa (300 wmr,
HEOUHIIICHHOE BEIECTBO), KOTOPBI MPUMEHSUIM Ha CIeNyroImeld cTanuu 0e3 TOMOJHUTEIbHON
ounctkn LCMS: macca/zapsan 617,1 (M+H)™.

Cragus C. 6-((1H-IIupa3zon-3-ua)merun)-2-(nudrop(1H-nmupason-3-un)mernn)-4-
MeTuI-4,6-nuruapo-SH-Tuaszono[S',4':4,S|nuppoJio[2,3-d|nupugasun-S-on

K cmecu 3-((2-((1-(N, N-pumermncynbspamonn)-1H-mmpason-3-wn)audropmerin)-4-
METHII-5-0KC0-4,5-nuruapo-6H-trazomno[ 5',4":4,5 Jnupposno| 2,3-dJmupunasun-6-mi)metin )-N, N-
mumetwt- | H-iupaszon-1-cynbshonamuna (240 mr, 163,47 mxmons) B DCM (2 mit) nobasmsuim TFA
(2,07 r, 18,15 mmonb, 1,34 M) u cMech Harpesaiu 10 S0°C B TeueHue 5 4. PeaknoHHy0 cMech
KOHLIEHTPUPOBAJIH MIPU NOHMKEHHOM AaBiieHHH. OCTaTOK OYMINAIIH ¢ IOMOIIBIO TpenapaTUBHON
HPLC (xononka: Agela ASB 150%25 mm*5 mxwm; noasuxHast dasa: [Boxa (0,05% HCI)-ACN];
B%: 30%-60%, 8 MuH.) ¢ nony4yeHneM neobxonumoro npoaykra (3,9 mr, Berxon 5,45%, unucrora
92%) B BUze 6esoro TBepaoro semecrsa. LCMS: macca/3apsig 403,1 (M+H)™. 'H SIMP (400 MI'w,
DMSO-ds) 6 8,67 (s, 1H), 7,95 (s, 1H), 7,61 (s, 1H), 6,72 (s, 1H), 6,16 (s, 1H), 5,36 (s, 2H), 4,28
(s, 3H).

Ipumep 10C. Cunre3 2-(1-(1H-mupa3zon-3-ua)3tun)-6-((1 H-nupazon-3-un)mern)-

4-metuni-4 6-;mrn;|p0 -SH-Ttuazono[5',4':4 5]1mpp0.110[2 3- d]nnpnnaan-S-OHa

o N T\ CH MgBr 0 / \ _TFA / \
\N_g_N\f\(l—Q |, e B i _, B N -
) o 4 oy

/
\,1.0 ,1,0
&N o"“/

E10-6 I E10-9 E10-10

Crapgus A. 3-((2-(1-(1-(N, N-Jumernncynbpamon)-1H-nupazon-3-un)-1-
THAPOKCHITHIN )-4-MeTHII-5-0Kc0-4,5-nuruapo-6H-Tuazono[S',4':4,Sjnupposio[2,3-
d]mupuaaszun-6-un)mernn)-N, N-numerni-1H-nupazon-1-cyiandonamun

K pactBopy 3-(6-((1-(N, N-mumeruncynbpamonn)-1H-nupazon-3-mn)mernn)-4-meTni-5-
okco-5,6-muruapo-4H-tuazono[5',4":4,5 Jmuppono[2,3-d|nupuaasun-2-kapOonrmn)-N, N-
mumetw- | H-mmpazon-1-cynsponamuna (160 mr, 269,07 mxmons) B THF (3 mu) mobasmsiiu
CH3MgBr (3 M, 179,38 Mki1) U peakLHOHHYIO0 cMech nepemernnBand npu 0°C B TedeHue 3 4.
Peaknmonnyro cmech BeutuBaiu B HachimeHHblii NH4Cl (10 mur) mpu 0°C, skcTparupoBanu ¢

nomoueio stunarerara (20 min * 3). OO0bennHeHHbIE OPraHUYEeCKHUEe CJIOU MPOMBIBATIH COJIEBBIM
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pactBopoM (10 mur), BeicymuBanu Hag Oe3BogHbiM Na2S04, GuabTpoBa N U KOHLIEHTPUPOBAIU
IpYU TOHIKEHHOM JaaBieHud. OCTaToK OYHMINAIM C TOMOMIBI (udm-xpomarorpaguu Ha
cuukaresne (ISCO®; xononka mnst pm-xpomarorpaduu Ha quokcuae kpemuusi SepaFlash®,
12 r, amoent: rpagueHt 0~90% sTunanerar/merposieinbiii 3¢up rnpu 40 MII/MUH.) C TIOJTy4YEeHHEM
Heobxonumoro npoaykra (50 mr, 81,87 mxkmonb) LCMS: macca/zapsn 611,1 (M+H)™.

Cragus B. 2-(1-(1H-IIupa3zon-3-mn)3tui)-6-((1H-nmupason-3-uia)merni)-4-MmeTHII-
4,6-quruapo-SH-tuazouno[S',4':4,S|nuppono|2,3-d|nupuaazun-5-on

K cmecu 3-((2-(1-(1-(N, N-mpumetuncyibdamornn)-1H-mupason-3-mn)-1-ruapokcustun)-
4-meTun-5-okco-4,5-murunpo-6H-tuazono[ 5',4'":4,5 Jnuppono[ 2,3-d Jnupunasun-6-un)metmn)-N,
N-mumerun- 1 H-nupaszon-1-cynbdponamuna (50 mr, 81,87 mxmons) B DCE (0,5 M) noGasisinu
Et3SiH (19,04 mr, 163,75 Mxmonb, 26,15 mxi) npu 0°C ¢ mocnenyromum TFA (1,54 1, 13,51
MMOoJTb, 1 i1, 164,96 3kB.) u nepemermnBanu npu 0°C B Teuenne 1 4. Cmech Harpesanu 10 S0°C
B TeueHHe eme | 4. PeakmoHHYIO CMeCh KOHLEHTPUPOBAJIM TPH TOHM)KEHHOM JIaBJICHHH.
Ocrarok ounmmanu ¢ nomoinsko npenapatusHoit HPLC (kononka: Agela ASB 150%*25 mm™*5 Mxwm;
nonsmxkHas ¢asza: [Boma (0,05% HCI)-ACN];, B%: 25%-55%, 7 muH.) ¢ nony4denuem 7,0 Mr
neobxoxumoro npoaykra. LCMS: macca/sapsn 381,2 (M+H)*. 'H SIMP (400 MTI'u, CD;0D) §
8,46 (s, 1H), 8,15 (d, 2H), 6,78 (d, 1H), 6,74 (d, 1H), 5,60 (s, 2H), 5,00 (q, 1H), 4,33 (s, 3H), 1,94
(d, 3H).

IIpumep 10D. Cunres 6-((1H-nupa3zon-3-un)merni)-4-merni-2-(1H-nupason-3-
kap0onun)-4,6-quruapo-SH-Tuazouno(s',4':4,Sjnupponio|2,3-dJnupuaazun-S-ona

S =N
O N= N\ 7\ N
\ \l’ 4 N
i MO e j* m
\ "'l /,() \N
!
E10-6 g ,I\l/ E10-11
Craagus A. 4-Metui-2-(1H-nmupa3zon-3-kap6ouunn)-6-(1H-nupason-3-

WIMeTH)THA30J10[3,4]mupposo[1,3-d|nupuaa3un-5-on. K pacreopy  3-(6-((1-(N, N-
auMeTuicyibpamonn)- | H-nmupaszon-3-mn)mernn)-4-metui-5-okco-5,6-nuruapo-4H-
tnazono[S',4'":4,5 lmuppono[2,3-d jnupunazun-2-kapOoHui)-N, N-numerun-1H-nupaszon-1-
cynsponamuna (50 mr, 84,08 mxmors) B DCE (1,5 mi) nobdasnsmm TFA (2,31 1, 20,26 mmoib, 1,5
MJI) M PEaKIUOHHYK cMech HarpeBamu 10 50°C B TeueHme 12 4. PeakunmoHHYHO cMech
KOHLIEHTpUpOBaiu nox BakyymMoM. OcTaTok ouuinanu ¢ nomoinpio npenapatusHoit HPLC c
nosnyyenuem 6,0 Mr Heobxonumoro npoaykra. LCMS: macca/3apsn 381,1 (M+H)". 'H SIMP (400
MI'u, DMSO-ds) & 8,72 (s, 1H), 7,96 (d, 1H), 7,64 (d, 1H), 7,49 (d, 1H), 6,19 (d, 1H), 5,37 (s,
2H), 4,38 (s, 3H).

IIpumep 11. Ananus myrantHoi ¢popmbr PKR

IIpoyeoypa:

pactBop (Qepmenrta, mpeacrasisomero coboii PKR wunum myranthHyro ¢opmy PKR,
pa30aBisuIN C MONyYeHHEM PEaKLIMOHHON cMecH, koTopast conepskut 1x Oydep (100 MM KCl, 50
MM Tris ¢ pH 7,5, 5 MM MgCly), a Takxe PEP (xonu. 3aBucut ot pepmenra), 180 mxkM NADH,
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0,5 equnuust LDH, 1 MM DTT, 0,03% BSA; mpu 3ToM yka3aHbl KOHEYHbIE KOHLIEHTPALUU
00pas31oB 115t aHa/In3a nocie passenenus B 1,11 pasa.

CHavana B TyHKH TOOABJIAIIH 1O 2 MKJI TECTHPYEMOT'O COSMHEHUS, a 3aTeM JO0aBIISIH IO
180 MKJI peakLIIOHHON CMECH.

B peakioHHyI0 CMeCh C TeCTHPYEMbIM COEUHEHHEM A00aBISIM BCE KOMIIOHEHTBHI, 32
uckiarodenrneM ADP, u naHmeTs! XxpaHuwiu B TeueHrue 60 MUHYT IIpU KOMHATHOM TeMIepaType.

Jobasmsimu 20 mxst ADP st obecnieueHnst Hadana peakLiiy TP KOMHATHOW TeMITepaType
Y U3MEPSUJIN MPOrPecC peakUy B BUJI€ U3MEHEHHI MOTJIOMEeHHUs NPU AJIuHE BOJHBI 340 HM npu
KOMHaTHOM TeMIeparype.

ITonyueHue TeCTUPYEMOro COeJUHEHUs

Hcxonnblil pacTBOP TECTUPYEMOTrO COE€AMHEHMs nojydanu npu 100X kOHUEHTpauuu B
100% DMSO (10 MmM).

st 11 Touek monyuanu passenerus 1 k 3 (T. e. S0 MKJI mepBoi KOHIIEHTpaLUHU J00aBIISIIH
k 100 mMxnt 100% DMSO ¢ nonyuenuem 3,33 MM, 50 Mk storo nobasnsiu k 100 mxn DMSO ¢
nojyuenuem 1,11 MM u T. 11.).

ITocpencTBom pa3BeneHus: oOpasma st ananu3a B cooTHomennu 1 xk 100 (2 mxn B 200
MKJI) TTOJTy4aJId UCXOAHYI0 KOHIeHTpanuio 100 MxM, npu 3Tom i1t 11 Todek oCyIecTBIsuN ee
YMEHBIIEHUs B 3 pasa.

bydep ona ananuza: 100 MM KCI, 50 MM Tris 7,5, S MM MgCl2, 1 MM DTT, 0,03% BSA.

Peaxyuonnas cmecs: mytantHas popma pepmenta PKR: 40-400 ur/nynka; ADP: 0,2-1,65
MM, PEP: 0,1-0,5 mM; NADH:180 mxM; LDH: 0,5 enununus! (Sigma Ne 59023); DTT: 1 mM;
BSA: 0,03%.

IIpumep 12. OaHoTo4euHbIN NpoueHTHLIN aHaau3 akTuBanuu WT PKR

CoenuHeHue, ONMHMCAHHOE B JAHHOM JOKyMeHTe, paszdaBisuin mocpenctBom DMSO u
TECTUPOBAJN NpU KOHUeHTpauuu 1 MkM. @epMmeHT pazOaBisiM C NOJIyYEeHHEM pacTBOPA
depmenTa, kotopsiii conepxut 1x 6ydep (100 MM KCI, 50 MM Tris ¢ pH 7,5, 5 MM MgCl), a
takke PEP (koni. 3aBucut ot pepmenta), 180 mxkM NADH, 0,5 eguaunust LDH, 1 MM DTT,
0,03% BSA; mpu 3TOM ykKa3aHbl KOHEYHbIE KOHLEHTpAaLWU OOpa3loB JJisl aHAu3a IOCie
passenenus B 1,11 pasa.

CHauana B JIyHKH TOOABIISUTH IO 2 MKJI pacTBOPa COeUHEHUs, a 3aTeM nodassuiu o 180
MKJI pacTBopa epmenTa. B obpasiubl 11 aHaIM3a J00ABIISUTA BCE KOMIIOHEHTBI, 38 UCKITFOUEHUEM
ADP, u mnaHmersl xpaHwid B Tedenne 60 muHyT npu K. T. JlobaBmsmu 20 mxn ADP ms
o0ecrieueHns1 Hayaia aHaJIM3a U BBIXOJIHBIE TaHHBIE aHAJIN3a OLeHUBAIN ¢ mpuMereHnemM OD340.
AHanus NpoBOAWIIM NPU KOMHATHOH TeMIiepartype.

Koneunas konyenmpayusa: PKR wt (100 ur/nynka), Tris ¢ pH 7,5 (50 MM), KC1 (100 MM),
MgCl (5 MM), ADP (0,48 mM), PEP (0,15 mM), NADH (180 mxM), LDH (0,5 enunuier, Sigma
59023), DTT (1 mM) u BSA (0,03%).

[pumep 13. OgHoToueuHsblil npoueHTHbIH aHaau3 akTuaunu PKR R510Q

CoenuHeHne, ONMMCAaHHOE B JAHHOM JOKYMeHTe, pa3OaBisuin nocpenctsoMm DMSO u

TECTHPOBANN IpH KOHIEHTpauuu 1 MxM. depmeHT pa3z0aBiAin C TOJIy4EHHEM pacTBOpa
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¢depmenTa, kotoperii conepxut 1x Oydep (100 MM KCI, 50 MM Tris ¢ pH 7,5, 5 MM MgCl2), a
takke PEP (konu. 3aBucut ot pepmenta), 180 mxkM NADH, 0,5 eguanust LDH, 1 MM DTT,
0,03% BSA; mpu 3ToM yka3aHbl KOHEYHblE€ KOHLEHTpPAaLWU OOpas3loB MJs aHAIu3a I0CHe
passenenus B 1,11 pasa.

CHavana B IyHKHU J0OaBIISIIH 11O 2 MKJI paCTBOpa COEAMHEHUsI, a 3aTeM no0asisuu o 180
MKJI pacTBOpa pepmenTa. B 00pasibl 11 aHanu3a 100aBIIsUIA BCe KOMIIOHEHTHI, 33 HCKITFOYSHUEM
ADP, n mnanmers! xpaHwiu B TedeHne 60 muHyT npu K. T. JloGasmsumm 20 mxn ADP pos
o0ecrieyeHrs1 HaYaJla aHaJIM3a U BBIXOJIHBIE TaHHbIE aHAJIN3a OLEeHUBAN ¢ mpuMeHeHnemM OD340.
AHanu3 NpoBOAWIIH NPU KOMHATHOH TeMIieparype.

Koneunas xonyenmpayus: PKR R510Q (40 ur/nynka), Tris ¢ pH 7,5 (50 mM), KCI (100
MM), MgCl (5 MM), ADP (0,2 mM), PEP (0,11 mM), NADH (180 mxM), LDH (0,5 exununpi,
Sigma 59023), DTT (1 MM) u BSA (0,03%).

IIpumep 14. OpHoToueuyHbIi NpoueHTHBIN aHanu3 akTuBanuu PKR R532W

CoenuHeHne, ONMMCAaHHOE B JAHHOM JOKYMEHTe, pa3OaBisuin mocpenctsoM DMSO u
TECTHPOBANM MpH KOHIEeHTpauuu 1 MxM. depMmeHT pa30aBisil C TOJIYYEHHEM pPacTBOpa
¢depmenTa, kotopeiii conepxut 1x Oydep (100 MM KCI, 50 MM Tris ¢ pH 7,5, 5 MM MgCl2), a
takke PEP (konu. 3aBucut ot pepmenta), 180 mxkM NADH, 0,5 eguanust LDH, 1 MM DTT,
0,03% BSA; mpu 3TOM yka3aHbl KOHEYHblE€ KOHIIEHTPAaLWU OOpa3loB [Jsl aHau3a I0CKe
passenenus B 1,11 pasa.

CHauvasna B JIyHKH TOOaBIISLTH IO 2 MKJI pacTBOpPa COeIUHEHUs, a 3aTeM nobassutu o 180
MKJI pacTBopa ¢epmenTta. B obpasusl 11 aHaM3a 100ABIISUTA BCE KOMIIOHEHTBI, 38 UCKITIOUEHUEM
ADP, n nnaHmersl xpaHwid B TedeHne 60 muHyT npu K. T. JoOaBmsmum 20 mxn ADP nns
o0ecrieueHrs1 Hayasla aHaJIM3a U BBIXOJIHBIE JaHHbIE aHAJIN3a OLleHUBaNHU ¢ npuMeHeHnem OD340.
AHanu3 NpoBOAWIN NTPU KOMHATHOH TeMIepaType.

Koneunas xonyenmpayua: PKR R532W (100 ur/aynka), Tris ¢ pH 7,5 (50 mM), KCI1 (100
MM), MgCl12 (5 mM), ADP (0,36 mM), PEP (0,1 mM), NADH (180 mxM), LDH (0,5 enunuipi,
Sigma 59023), DTT (1 mM) u BSA (0,03%).

I[Ipumep 15. OgHoToueuHblii npoueHTHbI aHaau3 akTuBauuu PKR T384M

CoenuHeHue, ONMMCAHHOE B JAHHOM JIOKYMEHTe, pazOaBisuin mocpenctsoM DMSO u
TECTHPOBAJNM MpH KOHIEHTpauuu 1 MxM. depMmeHT pa30aBisin C TOJIYYEHHEM pPacTBOpa
¢depmenTa, kotopeiii conepxut 1x Oydep (100 MM KCI, 50 MM Tris ¢ pH 7,5, 5 MM MgCl2), a
takke PEP (koni. 3aBucut ot pepmenta), 180 mxkM NADH, 0,5 eguanust LDH, 1 MM DTT,
0,03% BSA; mpu 3TOM ykKa3aHbl KOHEYHble KOHLEHTpAaLWU OOpa3loB MJsl aHAu3a IOCie
passenenus B 1,11 pasa.

CHauasna B JIyHKH TOOaBIISLTH TIO 2 MKJI pacTBOpPa COeUHEHUs, a 3aTeM nobasisuiu o 180
MKJI pacTBopa epmenTta. B obpasubl 11 aHaM3a J00ABIISUTA BCE KOMIIOHEHTBI, 38 UCKITFOUEHUEM
ADP, u mnaHmersl xpaHwi B TedeHne 60 muHyT npu K. T. JoOaBmsmum 20 mxn ADP mus
o0ecrieueHrs1 Hayala aHaJIM3a U BBIXOJIHBIE TaHHBIE aHAJIN3a OLleHNBaNU ¢ mpuMeneHnemM OD340.
AHanus NpoBOAUIIM NTPU KOMHATHOHN TeMIIEpaType.

Koneunas xonyenmpayus: pacrsopumast PKR T384M (300 ur/nynka), Tris ¢ pH 7,5 (50
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MM), KCI (100 MM), MgCI2 (5 mM), ADP (0,08 MM), PEP (0,23 mM), NADH (180 mxM), LDH
(0,5 enununel, Sigma 59023), DTT (1 MM) u BSA (0,03%).

IIpumep 16. Ouncrka 3putpouuros (RBC)

CBexyr0 KpoBb, OTOOpPAHHYI Y 300POBBbIX JOOPOBOJBLEB, COOHMpaIn B MPOOHPKH C
K2EDTA. LlenbHy10 KpOBb OCaXKAaIH MOCPENCTBOM LieHTpudyruposanus npu 500 g B TeueHue
10 munyT. OTpe3anu nopt TpaHchy3MOHHOTO Melka OT Neo-(puibTpa AJisl yJaJeHNs JIEHKOLIUTOB
Purecell (Fisher NC0267633) na ongus (1) mrotim Beiue ¢punbTpa. [Ipukpensisum MuInHAp MnpuLa
obbemom 10 M1 K OCTaBlIeiCs OTpe3aHHON TpyOke, mpucoenuHeHHOW kK Neo-¢unbtpy. Crnoit
IUTA3MbI KPOBHU YAAJSUIA OT OCAJKa LEJbHOW KPOBH U OCAIOK PECYCICHIUPOBAIU B 2X O00BEMe
docdarno-coneBoro Oydeprnoro pactsopa (PBS). Ilepenocunu 9 M pecycrneHAUPOBAHHOTO
0CaJiKa KJIETOK KPOBH B IOATOTOBJICHHBIN mpuil 00beMoM 10 M1, KOTOpBIi pucoequHeH K Neo-
¢uneTpy. ObecrieunBaiy NMPOTEKaHWE LENbHOW KPOBH uepe3 (QHIbTP MOA ASHCTBUEM CHIIBI
TSDKECTH, TIOKa BCSI )KUIKOCTb HE MPOXOIIIA YepPe3 BEPXHIOK TPYOKY B (QUIBTPOBAIBHBIN AHCK.
JlobaBnsiiy MOPIIEeHb K MIPULLY, YAASIIN MIIPULL U3 35KUMa U TIepeBOpavnuBaIi QUIbTp, 3aTeM
NPOMYCKaINA BO3AYX depe3 cucteMy ¢uibTpoBaHus mmnpuna. C nmpuMeHeHHeM HOBOTO INIPULA
oobeMoM 5 M ymansim otduibTpoBanHble RBC M3 Memka mocpencTBoM IMopTa INMpHLA U
nepeHocwn ounineHHple RBC B mpoOupky 00BEMOM 5 MII C 3aINETKUBAOIIAMCS KOJIAYKOM,
KOTOPYIO HHKYOupoBanu Ha ibay. ObecrnednBaiy LeHTPUPYTrHpOBaHUE MPOOUPKH OOBEMOM S5 MIT
¢ 3alenKuBaromuMcs konnadkom npu 500 g B teuenue 10 munyt npu 15°C, acnupuposaiu
HA/IOCAJIOYHYIO KUAKOCTh U pecycnernuposaiu B AGAM (Ix PBS, 1% rmokosa, 170 mr/n
aneHuHa, 5,25 /71 MaHHMTA) NpU MWIOTHOCTH 4% 10° KneTok/mi.

IIpumep 17. Knerounniii ananusz ATP

s knetounbix aHam3oB ATP coeanHeHue, onucaHHOe B JaHHOM JJOKYMEHTE, ITOJTy4dalli
B 100% DMSO B Buzme 10 MM wucxomHoro pactBopa. IlocnenoBarenpHbie pa3seneHus (1:4)
IPOBOIMIN B 96-TYHOUHOM IUTAHIIETE U XPaHeHUs ¢ V-00pa3HbIM JHOM H 3aT€M UX J00ABIISIH
npu 1:100 B 96-nyHOuHBIe TUAHIIETHI ¢ V-00pasHbiM aHOM, coxepxamue AGAM. RBC
pasz6asnsnu B cpene AGAM no mnotHocTH 1% 107 KneTox/mun, mocie 4ero 106aBIIsIH UX B UepHbIE
AHAJTUTHYECKHE IUIAHLIETHI ¢ MPO3PavyHbIM THOM 1o 90 MKJ/NMyHKa (KOHEYHAsh KOHIIEHTPALUs
coenuHeHus npu koHueHTpauuun DMSO 0,1%). AHanuTHuecKue IUIAHLIETHl 3aKPBIBAIUA C
NPUMEHEHUEM aJIFOMUHUEBOH (POJIBIU JJISi TEPMETUYHOTO 3amleyaTbiBaHUS U WHKYOHpPOBAJU B
tedeHue Houu rpu 37°C B yBnaxkaeHHOH kamepe. YpoBau ATP cunteiBanm ¢ npumenenuem Cell-
Titer-Glo (Promega).

W3 onmcaHHBIX TakuM O0pa3oM HEKOTOPBIX ACHEKTOB HEKOTOPBIX BApPHUAHTOB
OCYIECTBIIEHHSI CIIEAYET MOHNMATh, YTO Pa3IMYHbIE U3MEHEHUs, MOTU(PHUKALMHA U YIyUIICHUS
OyayT O4YEeBHIHBI AU CIELHMAIMCTOB B NAaHHOH oOnacth TexHHWKH. IIpenmonaraercs, 4Tto Takue
U3MEHEeHUs], MOAM(UKAIMKA W YJIYULIEHUs SIBISIFOTCS YAaCTbI0 HACTOSIIEro H300pEeTeHHs, U
NPEATOJIaraeTcs, YT0 OHU HAXOIATCS B Mpenesax CyIHOCTH U 00beéMa HaCTOSIIEro H300peTeH U .
COOTBETCTBEHHO, BBILIEyKA3aHHbIE OINUCAaHWE U TpaduyecKkue MaTepuanbl IPHUBEICHbBI

UCKJTFOUUTEIIBHO B Ka4ECTBC MIPpUMEpPA.
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N3MEHEHHAS ®OPMYVYJIA U3OBPETEHUAA,
NPEJUIOKEHHAA 3AABUTEJEM /UIAA PACCMOTPEHUA

1. CoenuHenue, MpencTaBICHHOE CICAYIOIEH CTPYKTYPHOU (HOpMYJION:
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OH, —-C(=0O)NH,, NH; unmu —-OC,-C¢ ankunom;
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w% |
N, o} N =
N= S

8. Coemunenve mo mnm.l wim 2 wim ero gapmManeBTUYECKH MpHEMJIeMasl COJb, I7e

COEeMHEHUE MPEACTABIICHO CIENYIOUIeH CTPYKTYPHOU (hOPMYJION:

\,?l N
N Q ,L =
N‘WWNHZ
N= S

9. Coenunennie mo mn.m.l win 2 unu ero apmaneBTUYECKH NpuUemsieMasi COJb, T

COeMHEHUEe MPEACTABIIEHO CIeNYIOLIei CTPYKTYpHOU (OPpMYJION:

\N N
N/ O |
N =
N N—
N\b\/_T 3 5
N s

10. Coenunenvie mo m.m.l win 2 unu ero apmManeBTUYECKH TpUEMIIEMasi COJib, THE

COEIMHEHHUE MPENCTABICHO CIEAYIOUIeH CTPYKTYpHOH (opmyioit:

11. Coemunenune mo m.m.l win 2 win ero (apMaleBTHUYECKH MpUEMJIEMasl COJb, e

COeMHEHUE MPEACTABIIEHO CIAENYIOUIEH CTPYKTYPHOU (hOPMYJION:

IS
No I H
N N N’N
NI/ \ 7
N= S

12. Coemunenune mo n.m.l win 2 wim ero (apMaleBTHYECKH MpUeMJieMasl COJb, T

COeMHEHUE MPEACTABIIEHO CIENYIOUIei CTPYKTYPHOU (hOPMYJION:

\I}I’N\ 5 | H
N§< N NN
N= S

13. Coemunenune mo n.m.l wim 2 win ero (apMaleBTHYECKH NpUeMJieMasi COJb, T
COeMHEHUE MPEACTABIIEHO CIENYIOUIei CTPYKTYPHOU (hOPMYJION:

N o | &
=, N
\O N N/
N YW/
N= S

14, dapmaneBTHYecKash KOMIIO3HMIUS, coaepskamas 3((QeKTHBHOE  KOJIHYECTBO

coequHeHus1 1o Jrobomy w3 mm. 1-13 wnmm ero QapmaneBTHYeCKH NPUEMIIEMOH CONU U
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(dapmMaLeBTHUECKH TPUEMIIEMBIH HOCHTEb.

15. Crocob nedeHus aHeMHH y CyOBEKTa, MpenyCMaTPUBAOIINN BBEIEHHE CYOBEKTY
s dexTuBHOrO KONMMUecTBa (1) coenquHeHus mo odomy 3 . 1-13 wm ero gpapmManeBTHUECKU
npuemMiIeMoit conu uik (2) gpapMarneBTHYECKONH KOMITIO3UIUH 110 1. 14.

16. Crioco® o m.15, rae aneMust npeAcTaBisieT COOOH MU33PUTPOIIOITUIECKYIO AHEMHIO,
TeMOJINTHUYECKYI0 aHEMUIO MITH CEPIIOBUIHOKJIETOYHYIO aHEMHIO.

17. Cnoco0 mo 1. 16, rae reMoNuTHYECKasi aHEMUsI TIPENICTAaBIIAET COOOH HACIEACTBEHHYIO
U/WIY BPOSKIEHHYI0 T€MOJIMTUYECKYI0 aHEMUIO, IPHOOPETEHHYIO TeMOJIMTUYECKY 0 aHEMUIO WITH
AHEMHUIO, SIBJISIOLIYIOCS COCTABJISIIOIIEH MYyJIBTUCHCTEMHOTO 3a001€BaHus.

18.  Cmnoco®6  neuenuss pedpuumra mwmpysatkuHaszel (PKD) y  cyOwekra,
npenyCcMaTpuBaroIuii BBeAeHHe cyObekry s¢dexkruBHoro konmuectBa (1) coeguHeHHs IO
mobomy u3 mm. 1-13 nnum ero gapmaneBTHISCKH MpUEMIIEMOH coii 1tk (2) papManeBTHYECKO
KOMIO3ULMH 10 1. 14.

19. Cnioco® nedeHust TanacceMun y cyObekTa, MpeayCMaTpUBAIOIIUIT BBEICHUE CYyOBEKTY
s¢dexTuBHOrO Konmuecrna (1) coenuHenus no modomy u3 mn. 1-13 wm ero papmaneBTudecku
npuemMiIeMoit cosu uith (2) papMareBTHYeCKONH KOMITO3UIUH 110 1. 14.

20. Cnoco0 no .19, rae TanacceMust mpeAcTaBsieT coOOH OeTa-TanacceMuro.
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