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OIIMCAHUE U30BPETEHUA
2420-561407EA/032
AKTHUBATOPBI INPYBATKHNHA3BI /IUIsA IPUMEHEHUS B JIEYEHUHA
HAPYIIEHU CO CTOPOHBI KPOBH

INEPEKPECTHAA CCBIJIKA HA POJACTBEHHBIE 3ASIBKU

Hacrosimass ~ 3asBka ~ WCIpammBaeT  NPEUMYLIECTBO  NPHOPHTETa  COTJIACHO
npenBapuTeNbHbIM 3asiBkaM Ha mateHT CIITA NoNe 62/673526 u 62/673533, kotopble 00e mogaHbl
18 mas 2018 r. Hacrosimas 3asBKa Takke UCHPALINBAET MPEUMYILECTBO NMPUOPUTETA COIIACHO
MmexayHaponHoi 3asBke Ha mareHT Ne PCT/CN2017/097496, nomanHoi 15 asrycra 2017 r.
Kasknast 13 BbllIeyKa3aHHBIX PUOPUTETHBIX 3a5BOK BKJIIOYEHA B TAHHBIN JOKYMEHT ITOCPEICTBOM
CCBUIKHM BO BCEH CBOEH MOJHOTE.

IMPEATIOCBIJIKHM CO3JAHUA U30BPETEHUA

Hedumur nupysatkunassl (PKD) mpencrasisier coboit 3abofneBaHHe, MOpaskaroliee
SpUTpOLUTHL, 00ycnoBieHHOe aepuuutoM (epmenra nupysatkuHassl R (PKR), BbI3BaHHBIM
peueccuBHbiME MyTasivu reHa PKLR (Wijk et al. Human Mutation, 2008, 30 (3) 446-453).
AxtuBaropsl PKR moryTt ObiTh nmonesubivu ainst sedenuss PKD, tanaccemun (Hanpumep, Oera-
TaJaCCeMUM), HACJIEACTBEHHOTO OJJUIMITOLMTO3a, a0eTaJUMONPOTEMHEMHN WM CHHAPOMA
baccena-KopHuBeiira, = CEepHOBUIHOKJETOYHOW  AHEMMM,  IAPOKCU3MAJIbHOM  HOYHOU
reMOrNIOONHYPUH, aHeMUH (HampuMep, BPOXIEHHBIX AaHEeMHUH (HampuMep, 3>H3MMOINATHH),
IeMOJINTUYECKON aHeMUH (HampuMep, HACIEACTBEHHOW /WM BPOXXIEHHOH IeMOJNTHYECKOM
aHEMUH, MPUOOPETEHHOW T'eMOJUTHYECKONH aHEMHH, XPOHUYECKON TeMOJUTHYECKONH aHEeMMH,
oOycnosieHHol aeduuroM GochorauiepaTKiHa3bl, aHEMHUH TIPH XPOHUYECKUX 3a00JIeBaHUSIX,
Hec(epoLUTapHON reMOIMTHYECKOW aHEMUH HITH HACIEICTBEHHOTO C(EpOLUTO3a).

KPATKOE OITMCAHUE M30BPETEHHA

B nannowm nokymente onricanbl coequnerus popmy (I), (I1), (IID), (IV) u (V) (06001meHHO
Ha3bIBa€Mble B JaHHOM JOKyMeHTe «dopmyisl (I) - (V)»), KOTOpble aKTUBUPYIOT (DEPMEHTHI,
npezacrasisioye codboit mupysatkuHazy R (PKR) nukoro Tuna w/wiam MyTaHTHYIO (B YaCTHOCTH
(bepMeHTBI, OTUCAHHBIC B TAHHOM JIOKYMEHTE), U UX (PapMalleBTUIECKH PUEMIIEMBIE COJIH.

B onmHOM BapuaHTe OCYLIECTBIIEHHS B HACTOALIEM H300PETEHHH TPEACTABICHO

coenunenue Gopmysl (I) wim ero papmaneBTHUECKH TPUEMIIEMAst COJIb!
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B onHOM BapuaHTe OCYIIECTBIIEHHUS COETUHEHNE WIIH €ro (papMaleBTHIeCKU IprueMiieMast
COJIb BBIOPaHBI M3 COeNMHEHNH U3 Ta0muuel | ninm ¢purypsr 1.

Taxke mnpencraBieHbl (hapMaleBTUUYECKHE KOMIIO3HMLMH, COAEPIKALINE COENUHEHHE



dopmyn (I) - (V) wmmu ero ¢apmaueBTHYECKH MNPHEMIIEMYIO COJb W (papMaleBTUYECKU
MIPUEMJIIEMBII HOCUTEIIb.

B nacrosmeM n300peTeHNH IOMONHUTENBHO MPEACTABIIEH CIOCO0 JIEUEHUsT aHEMHH Y
CcyOBEKTa, BKJIOUAIOLINHA BBeAeHHE CyObekTy s¢¢exkruBHoro kommdectsa (1) coenuHeHwms,
OMHCAaHHOTO B JAaHHOM JOKYMEHTe, WM ero ¢apManeBTHYeCKH mnpuemiemMoi coum; (2)
(bapMaLieBTHUECKH TPUEMIIEMON KOMIIO3UIINH, COAepIKAIed COeMHEHNE, ONMCAHHOE B JTAHHOM
JIOKyMEHTE, WK ero (papMaLeBTHUECKH MPUEMIIEMYIO COJIb U (PapMaLeBTUUECKU MPUEMIIEMbIH
HOCUTeNb. B ompeneneHHpIX BapHaHTaX OCYINECTBJIEHUs aHEMHs NPEACTaBIsieT CoOoH
W33 PUTPOTIOITUIECKYIO AHEMHIO, TAKYIO KaK BPOKACHHAS AU33PUTPOIIOSITUYECKAs aHEMHUS THIIA
L 1II, TIT vm TV,

B mHacrosmem u300peTeHMM JOMOJHUTENBHO NPEACTaBIEH CIOCO0  JIeUeHHs
CEPIIOBUIHOKJIETOYHON aHeMMM y CyObekTa, IpeayCMaTPUBAIOIIMM BBEEHHE CYOBEKTY
s¢pexktuBHOro konuyectsa (1) coenuHeHHs, PAaCKPBITOTO B AAHHOM JOKYMEHTE, WU €ro
¢dapmaneBTHueckn npuemieMor coiu; (2) (apmaLeBTUYECKOH KOMIIO3UIMH, COAep Kallei
COeIMHEeHNE, PACKPBITOE B JTAHHOM JOKYMEHTE, WIH ero (papMaleBTHYECKH PUEMIIEMYIO COJIb U
(apmaneBTHYECKH PUEMJIEMbI HOCHTEb.

B HacrosimieM M300peTeHMH  ONOJHMUTENBHO TPENCTABIEH CIIOCOO  JIeYEHUs
T'eMOJINTUYECKON aHeMHHU (HAlpHMep, XPOHUYECKOH ITeéMOJIMTUYECKONH aHeMHH, 00y CIIOBIEHHOM
neduuutom ¢ochornuneparkunasbl, Blood Cells Mol Dis, 2011; 46(3):206) y cyObekTa,
npeaycMaTpuBarOIul  BBeneHHe CcyObekTy sddexruBHoro kommdectsa (1) coenuHeHws,
pPacKpBITOrO B JAHHOM JAOKYMEHTe, WM ero QapMmaleBTHYecKu mnpuemieMon comm; (2)
(hapMaLIeBTHUECKOW KOMITO3ULNH, COAEPIKALIeH COSAMHEHUE, PACKPBITOE B JAHHOM JJOKYMEHTE,
WK ero (papMaLeBTHUECKH MPUEMJIEMYIO COJIb U (DapMaLleBTUYEeCKH NPUEMJIEMbIH HOCHTENb. B
OMpPENEeIeHHbIX BapHAHTAX OCYIIECTBJICHHS T'€MOJUTHYECKAs aHEeMHsl MPEACTaBIsieT COOOH
HACJIEICTBEHHYI0  W/WIM  BPOXKIACHHYK) TE€MOJHUTHYECKYI)  aHEMHIO, NPUOOPETEHHYIO
IeMOJINTHYECKYI0O AaHEMHUI0 MM aHEMHIO, SIBJSIFOINYIOCS  COCTABJIIOLIEH  CHCTEMHOIO
3aboneBanus. B ompeneneHHBIX BapuUaHTaX OCYLIECTBICHHS TI'e€MOJHTHYECKAs aHEMHsI
NpPEACTaBsieT COOOW BPOXKIACHHYI0 aHEMHUIO. B omnpeneneHHbIX BapuUaHTaX OCYINECTBJICHUS
reMOJINTHYECKAs aHEeMHs  SIBJSIETCSl  HACJNEACTBEHHOW  (Hampumep, HecdeponuTapHas
reMOJIUTHYECKAsT aHEMUST HJTA HACJIEICTBEHHBIN CHEPOIIUTO3).

B Hacrosiem n300peTeHnH JONOJHUTENBHO MPEACTABIEH CIOCO0 JICYSHUS TaJacCeMUH
(marmmpumep,  Oera-TajacceMmM),  HACIEACTBEHHOrO  C(HEpoLHTO3a,  HACIEACTBEHHOTO
SJUIANITOLIUTO3A, abeTanunonpoTeHHEMUT (nmm CUHIpPOMA baccena-KopHausetira),
MAPOKCU3MAJIbHOW HOYHOW TeMOTJIOOMHYpPUH, TPUOOPETEHHOH TIeMOJUTHUYECKOH aHEeMHUH
(HarpuMep, BPOXKIIEHHBIX aHEMHH (HAmpuMep, SH3UMOIIATHI)), CEPIIOBUIHOKIETOYHOW aHEMUHN
WIA aHEMHUH XPOHHUYECKUX 3a00JIeBaHUH y CyOBEKTa, MPEayCMaTPUBAIOIINN BBECHHE CYyOBEKTY
s¢pdexTuBHOro KommyectBa (1) coenmMHEHUWs, PACKPBITOTO B ITAaHHOM JOKYMEHTE, WJIH €ro
dapmaneBTHUecKn TpuemyieMol cojiu, (2) ¢apMaleBTHUECKOH KOMITO3UIIMH, COIepKainei
COEIMHEHHUE, PACKPBITOE B TAHHOM JIOKYMEHTE, WJIH €ro (papMaLeBTHUECKH PUEMIIEMYIO COJIb U

(apMaLieBTHUECKH PUEMIIEMBIH HOCUTENb. B OTHOM BapHaHTe OCYLIECTBIEHHS MPHOOPETEHHAs



IeMOJINTHYECKAs] AHEMHsI BKJIOUAET BPOXKIEHHbIE AaHEMHH. B OmpeneneHHbIX BapUaHTax
OCYIIECTBJICHUS] TIPEICTABJIEHHBI CIIOCOO SBISETCS CMOCOOOM JIeUeHHs TajacceMuu. B
OTIPENIEICHHBIX BAPHAHTAX OCYIIECTBIICHHUS TaJacCeMUsl IPENCTaBIsET cOO0H OeTa-TanacceMuro.

B Hacrosiem m300peTeHUH AOTOJHUTENBHO MPEICTABJICH CIOCO0 JiedeHus nedunura
nupyBatkuHassl (PKD) y cyObekTa, mpu 3TOM cnoco0 mpenycMaTpHBaeT BBEACHUE CYyOBEKTY
s dexTuBHOro KoMMuecTBa (1) coenMHEHUs, PACKPLITOTO B ITAHHOM JOKYMEHTE, WJIH €ro
dapmanesTiueckn mnpuemsieMol cojiu, (2) ¢apMaleBTHUECKOH KOMITO3UIIMH, COIepKanei
COEIMHEHHUE, PACKPBITOE B JAHHOM JIOKYMEHTE, WJIH €ro (papMaleBTHUECKH MPUEMIIEMYIO COJIb U
(bapmaLieBTHUECKH NPUEMJIEMBbINT HOCHTENb. B onpeneneHHbIx BapraHTax ocyuectsieHust PKD
npexacrasisiet coboit nepuuut PKR. B onpenenennsix Bapuanrax ocymectsieHus aepunut PKR
acCOLMUPOBAH C MyTallUeld MUpyBaTKUHA3bI R.

Coenunenuss U (apmaneBTUUECKHE KOMIIO3ULUH, OMNHMCAHHBIE B JAHHOM JIOKYMEHTE,
npeacTaBsiIoT cobol akrtuBatopsl PKR, xapakrepusyrommuecs Oonee HHM3KUMH YPOBHSMHU
AKTUBHOCTH IO CPABHEHHUIO C TAKMMHM Y TUKOT'O TUIIA, TOITOMY OHH SIBJITFOTCS] IPUMEHUMBIMH JJIs
croco0OB MO HacTosileMy H300peTeHH0. B ompeneneHHbix BapuaHTax ocyuiectsienus PKR
npencrasisier cobori PKR aukoro tuma. B ompenenennbix Bapuantax ocymectsienust PKR
npencrasisier codoli mMytantHyro ¢opmy PKR. Takme myrammm B PKR moryt BiamsaTe Ha
aKTHUBHOCTb  (pepMeHTa (KaTaIUTHYeCKyl0 3(P(EeKTUBHOCTB), PpEryJsATOpHBIE CBOWCTBA
(Monmynsmmo ¢ momompro  Oucdocdara Ppykrossr (FBP)/ATP) w/mnu tepmocTaOuiIbHOCTB
¢depmenTa. [Ipumepsr Takux MyTaruii onucansl B Valentini et al, JBC 2002. HekxoTopsie nmpruMepsbl
MYTaHTHBIX ()OPM, KOTOPBIE aKTUBUPYIOTCS COSTUHEHHUSIMH, OMTUCAHHBIMU B JAHHOM JJOKYMEHTE,
BrirouaroT G3328, G364D, T384M, R479H, R479K, R486W, R532W, K410E, R510Q u R490W.
He orpannumBasch kakoH-muOO Teopueil, B ONpPEAEICHHbIX BapUAHTaX OCYINECTBIIEHHS
COEIMHEHUs], ONMHCAHHBbIE B JAHHOM JTOKYMEHTE, BIHSIIOT Ha YPOBHHM AKTUBHOCTH MYTAaHTHBIX
¢opm PKR mnyrem akrtuBHpoBaHusi mMyTaHTHbIX ¢Gopm PKR, He Bocmpummuusbeix k FBP,
BOCCTaHOBJICHUSI TEPMOCTAOUIIBHOCTH Y MYTAHTHBIX ()OPM C MOHMKEHHOW CTaOMJIBHOCTBIO WU
BOCCTaHOBJICHUSI KaTAJIUTUYECKOH 5(()EKTMBHOCTH y MyTaHTHBIX (OpPM ¢ HapyIIEHHOH
¢byHKIMEH. AKTUBHUPYIOLIYIO AaKTHBHOCTh COCOUHEHUH 10 HACTOSMIEMY H300pPETeHUI0 B
oTHOoWeHnH MyTaHTHBIX (opm PKR MoOXHO uccrnenoBath B COOTBETCTBHH CO CIOCOOOM,
onucaHHbIM B pazzaene «[Ipumepsr». B onpeneneHHbIX BapHaHTaxX OCYLIECTBICHUS COSTUHEHHUS,
OINHCAaHHBIE B JAHHOM JJOKYMEHTE, TaK)Ke MPEACTaBIII0OT codoit aktuBatopsl PKR nukoro tuna.

B omgHOM BapuaHTe OCYIIECTBJICHHS B HACTOSIIEM H300PETEHHH IMPEICTABIIEH CIIOCO0
aktuBaimn PKR B spurpommrax y Hykmaromerocss B 3TOM CyObeKTa, MpeayCMaTpPUBAFOIIUI
BBeZIcHHE CyOBekTy sddexTuBHOro komuuectBa (1) coenwHEHHs, pPaCKPBITOTO B JAHHOM
IOKyMEHTE, WIH ero (papMarieBTHIECKH PUeMIIEMOi coud; (2) papManeBTHIeCKOH KOMITO3UIUH,
colepKalel COeAMHEHHWE, PACKPhITOE B MAHHOM JIOKYMEHTE, WM ero (apMaleBTHUECKH
NPUEMIIEMYIO COJIb U (PapMaLeBTUUECKH MPUEMIIEMBI HOCUTENb. B OmnpeneneHHbIXx BapUaHTax
ocymecteieHust PKR mpencraenser coboit PKR mukoro tuma. B ompeneneHHbIX BapuaHTax
ocymectaieHust PKR npencrasnsier coboit myranTHyto popmy PKR.

B onnoMm BapmanTe ocymecteinenus mytanTHast popma PKR BriOpana n3z G332S, G364D,



T384M, K410E, R479H, R479K, R486W, R532W, R510Q u R490W. B omnpeneneHHbIX
BapHaHTax ocyuiectsieHus mytanTHas popma PKR BeiOpana u3 A468V, A495V, 190N, T4081, u
Q421K, u R498H. B ompeneneHHbIX BapuaHTax oOCylLiecTBIeHHs MyTaHTHas (opma PKR
npencrasisier codoi RS32W, K410E wmm R510Q.

KPATKOE OITIUCAHUE T'PAOPUYECKHUX MATEPUAJIOB

Ha ¢urype 1 mnpencraBneH mnepeueHb CTPYKTYpP HUIFOCTPATUBHBIX COEIMHEHHH I10
HACTOSIIIEMY H300PETEHUIO.

Ha ¢urype 2 mnoxasaH CHHTE3 WUIIOCTPATUBHBIX IPOMEXYTOUYHBIX COEJUHEHUH,
HCIIONb3YEeMBIX B mpuMmepax 1-10.

HOAPOBHOE OITMCAHUE HACTOSIIEI'O U3OBPETEHUSA

Oco0eHHOCTH KOHCTPYKLUH U PACTIONOKEHHE KOMIIOHEHTOB, H3JIOXKEHHBIE B CIIEAYIOLIEM
OMUCAaHUM WM NMPOWUIIOCTPUPOBAHHBIE B IpaHuUecKUX MaTepuajax, He NpeJHa3HaueHbl AJIs
orpaHndeHusi. BapuaHTbl OCyLIECTBIEHUS MOXKHO OCYIIECTBJISTh HA MPAKTUKE WM BBIMOJIHATD
pasnuuHbIMH  cniocobamu. @Dpasel M TEPMHHBL, HCHOJNb3yeMble B JAHHOM JOKYMEHTE,
npeaHa3Ha4deHb! JJIsl ONIMCAHUS U He TOJDKHBI PACCMATPUBATBCS KaK OrpaHHYUBAIOIINE.

Onpenenenus

CoenuHeHysi, ONMCaHHbIE B JAHHOM JOKYMEHTE, MOTYT COAEpKaTh OAMH WM Oojee
ACUIMMETPHYHbIX IIEHTPOB M TaKUM O0pa3oM MOIYT CYLIECTBOBATb B  Pa3JIMYHBIX
CTepeon3OMepHbIX (opMax, Hampumep, B (OpMax SHAHTUOMEPOB W/WIM JHACTEPEOMEPOB.
Hanpumep, onucaHHble B JaHHOM JAOKYMEHTE COEAMHEHUsI MOTYT OBITh NMPEICTABICHBI B opMe
OTAENIbHOTO SHAHTHOMEpa, AMACTepeoMepa WM TeOMETPHUYECKOro M30Mepa WM MOTYT OBITh
NpEeACTaBICHbl B (OPME CMECH CTEPEOM3OMEPOB, BKIJIIOUAs PALEMHUYECKHE CMECH U CMECH,
oOoraieHHble OTHUM WK OoJiee crepeon3omepaMu. M3omMepbl MOKHO BBIIENATh U3 CMeCeH ¢
MOMOIIBI  CMOCOOOB, HW3BECTHBIX CIELUAJIUCTAM B JAHHOW OOJACTH TEXHHKH, BKJIOUAs
XUPATbHYIO JKUAKOCTHYK Xpomartorpaduio npu BbicokoMm pasienun (HPLC), a Takxe
00pa3oBaHNe U KPHCTAIM3ALMIO XHPAIbHBIX COJIEH;, MM MPEANOYTUTEIbHbIE H30MEPhl MOXKHO
NOJIy4aTh ¢ TMOMOIIBI BAaPHAHTOB acUMMeTpHyeckoro cuHresa. Cm., Hampumep, 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).

OnucaHHble B JAHHOM JOKYMEHTE COEAMHEHUsI TakKe MOTYT OBbITb MPEACTaBJICHbI B
HECKOJIPKUX TayTOMEPHBIX (POpMax, B TAKUX CIIy4asix MPSMO BKJIFOUEHBI BCE TAy TOMEPHBIE (POPMBI
OINHCAHHBIX B JAHHOM JJOKYMEHTE COCIUHEHHUH, HECMOTPSI Ha TO, YTO MOKET OBITh NPEACTABJICHA
JUIOb OfHA TayToMepHas (opma (Hampumep, ATKWIMPOBAHUE KOJIBLIEBOH CHCTEMBI MOJKET
NPUBECTH K AJKHJIHPOBAHUIO MO HECKOJbKUM CalTaM; BCE MPOAYKTBHI TAKOW PEAKLMH IPSIMO
BKJIFOUEHBI). Bee Takue m3oMepHblie pOpMBI TAKHX COSAMHEHUH NPSIMO BKIIIOUEHBI. Ecii TayTomep
COCIMHEHUS SIBIIIETCS] apOMATHYECKUM, TO JAHHOE COEAMHEHHWE SIBISIETCS apOMAaTUYECKHUM.
ITonoOHubIM 00pa3oM, eciu TayToMep 3aMECTHUTENs SIBISIETCS Te€TEepPOapuiioM, TO NaHHBIN

3aMECTUTEIIb ABJIACTCA I'€TEPOAPUTIOM.



TepMuH «aNKHJI» OTHOCHUTCS K paguKally, MPEACTaBIOMEMY COOOH HACHIIEHHYIO
YIJEBOAOPOAHYIO IPYHIY C MPSIMOM WJIM Pa3BETBICHHON LENbIO, conepskainyto ot 1 1o 10 atomos
yraepona («Cy.jpankmmy). Ilpumepsr CigankmmpHbix rpynn BkiodaroT Metud (Cy), stun (Cy),
nponun (Cs3) (Hanpumep, #-nporm, uzonporui), oytun (Cy) (Hanpumep, #-Oy T, mpem-0yTun,
smop-0Oytnn, n3o0yTtun), neHtuna (Cs) (Hanpumep, H-TIEHTW, 3-TIEHTAHWJI, aMUJI, HEOTIEHTHII, 3-
mMeTni-2-Oytanwi, Tpetndsbiii ammn) u rekcun (Cg) (mampumep, xw-rexcun). Ecnu He ykazaHo
MHOE, TO KaXAbI BapHaHT ANKWIbHON TIPYMNIbI SIBISIETCS HE3aBHCHMO HE3aMeEIEHHBIM
(«HE3aMeIeHHbIN aNKU») WM 3aMeIleHHbIM («3aMeINeHHBIH aJKW») ONHUM Hiu Oonee
3aMeCTUTENsIMI  (HampuMmep, TrajloreHoM, TakuM Kkak F). B ompeneneHHbIX BapuaHTax
OCYIIECTBJICHUs] AJIKWJIbHAsl TpyNma npeacTaBisier cobol HezamemneHHbld —Cj.jpankmn. B
ONpENENeHHbIX BapUaHTAaX OCYIIECTBIEHHs AaJKWJbHAs TIPyNNa IPeacTaBiIseT CcoOoi
3aMeleHHbIH —C1.1palIKHJL.

TepMuH «rajoreHaJKHI» OTHOCUTCS K 3aMELIEHHOHW aKUJIbHOH IpyIine, Ie OIUH WIN
Oonee aTOMOB BOJOPOZAA HE3aBHCHMO 3aMEHEHBbI TaJloreHOM, Hampumep, (ropom, Opomom,
XJIOPOM HJIH HOZIOM, U BKJIOYAET AJIKIJIbHbIE ()PArMEHTHI, B KOTOPBIX BCE aTOMbI BOOPOAA ObLIN
3aMEHEHbI raJIOTeHOM (HarpuMep, nepGTopankuiom). B HEKOTOpBIX BapuaHTaX OCYINECTBICHHUS
raJIOTeHAJIKUJIbHBIN (pparMeHT coaepkuT oT 1 10 8 atomoB yriepoaa («C.graJoreHaTKu ).

TepMuH «ajJkoKCH» WIH «AJKOKCHJ» OTHOCATCS K -O-aJKuIbHOMY paauKany.
Hanpumep, ¢ 1-6 aromamu yraepona.

Tepmun «apuaokcn» otHocutrcs kK -O-apuibHOMY paaukainy. B HEKOTOpbIX BapuaHTax
OCYILECTBJICHUsI APHIIOKCHIIbHASI TPYTINa MPEACTaBIsieT COOOH (PEeHOKCH.

TepMuH «aTKEHH» OTHOCUTCS K PaIUKAJy, MPEACTABISIOIIEMY COOOH yIIIeBOJOPOIHY O
rpymIy ¢ NPsSIMON UK Pa3BETBICHHOM LIETIbIO, coAepskallyto ot 2 A0 10 aToMOB yrieposa u OaHy
win 0oJiee yriaepoa-yriepoaHbIX ABOHHBIX CBsizeil (Hampumep, 1, 2, 3 wiu 4 OBOWMHBIE CBS3H).
Onna wu Gosee yriepoa-yriiepoaHbIX ABOWHBIX CBA3EH MOTYT ObITh BHYTPEHHUMH (TAKUMH KaK
y 2-OyTeHun1a) Win KOHLEBbIMU (TakuMH Kak y 1-Oytenuna). [lpumepsr —C,.4aNKeHUIBHBIX TPYIII
BKrouaroT steHun (C,), 1-nponenun (Cs), 2-nponennn (C;), 1-6yrenun (Cy), 2-0ytenun (Cy),
oyraguenun (C4), nenrenun (Cs), nenranuenun (Cs), rekcenmn (Cg), renrenun (C;), OKTeHHUI
(Cy), oxtatpuenun (Cg) u T. . Eciin He yka3aHO WHOE, TO KaKIbIii BAPUAHT aJIKEHUJIBHOM TPYTIIbI
SIBJIIETCSI HE3aBUCHUMO HE3aMELICHHbIM («HE3aMEIEeHHBIH aJKeHWI») WIN 3aMELICHHbIM
(«3aMeIIeHHbI aKEHI») OOHUM Wi Oojiee 3aMeCTUTENsIMH. B ompeneneHHbIX BapUaHTax
OCYIIECTBJICHUS] aJIKEHWIbHASI TPYIIa MPeACTaBisieT co0oil HezameleHHbIH —C,.jpankeHmt. B
ONpPENENICHHBIX BapHAaHTaX OCYLIECTBJICHUS aJKEHWIbHAs TPyIIa MpPeACTaBisieT CcoOoH
3amernieHHbIl —C,.jpankeHmn. B ankenunpHOlN rpynmne nBoiiHas cBsizsb C=C MOXKET MpenCTaBIsTh
coboti (E)- nunu (Z)-nBoiiHyIO CBSI3b.

TepMuH «ANKHHHID OTHOCUTCSA K PaUKaIY, TPEACTABISIIOLIEMY COOOH yIIIeBOJOPOIHY IO
rpynmny ¢ NpsIMON WM Pa3BETBICHHON LIETbIO, coAepkauyo ot 2 A0 10 aToMOB yriepoaa u onHy
win Oosee yriepoa-yriepoaHbIX TPOHHBIX cBs3ell (Hampumep, 1, 2, 3 wim 4 TpOHHBIX CBA3EH)
(«Cy.qpankunmny). IlpuMepsl aNKUHUIBHBIX TPy BKIFO4aT STHHWI (C,), 1-npormamn (Cs;), 2-

nponuHui (C;), 1-6ytunnn (Cy), 2-6yrunun (Cy), nentunnn (Cs), rekcunni (Cg), renruann (C;),



oktnHUI (Cg) 1 T. . Eciit He yka3aHo MHOE, TO KaXKIbIi BAPUAHT AJIKHHWIBHOHN IPYIIITbI SIBJISIETCS
HE3aBUCHMO HE3aMEIICHHBIM («HE3aMeINeHHBIH AJIKWHWIY) WIH 3aMEIIeHHBIM («3aMeIleHHbIN
ANKVHWT») OOHUM MWiIM Oojee 3aMecTUTeNsiMH. B HEKOTOpPBIX BapHaHTax OCYINECTBICHHUS
ANKUHWIbHAS TPYIa MpeacTaBisieT cobol HesamemeHHbl —C,.jpankuHmI. B HekoTOpbIx
BAapUAHTAaX OCYINECTBJICHUS AJKUHWIbHAS TPyIIa mpeactaBisier coboil 3amemieHHbn —C,.
10TTKUHUIL.

TepMuH «KApOOLMKJINIY WIH <(KAPOOLMKJIHYECKHH» OTHOCUTCS K paauKany,
NPEACTABISIOEMY COOOH HEapOMAaTHYECKYI0 MOHOLMKIMYECKYI0, OWLIMKIMYECKY0, WU
TPULUKIINYECKY0, NN OJULUKINYECKYIO YIJIEBOAOPOAHYIO KOJNBLEBYIO CUCTEMY, COJEPIKALIYIO
or 3 no 14 aromoB yriepoga B kosble («Cs.;4KapOOLMKIMIY) U HOJIb TETEPOaTOMOB B
HEapoOMaTUYeCKON KonblLieBOH cucteMe. KapOouMKIMIbHBIE TPYIIbl BKIIOYAIOT ITOJHOCTBIO
HACBIIIEHHbIE KOJbLIEBbIE CHCTEMBl (HAmpuMep, LUKJIOAJKHUIbI) U YaCTUYHO HACHIIEHHbIE
KOJIbLIEBbIE CHCTEMBbL. B HEKOTOPBIX BapuaHTaX OCYIIECTBJICHUS KapOOLMKIMJIbHAS TPyIIa
comepxut ot 3 10 10 aromoB yriepona B kouble («Cs.;gkapOOLMKIHIY ).

Hcnonb3yemblil B JAHHOM JOKYMEHTE TEPMUH «IHKJIOAJIKHJY BKIIOYAeT HACBILICHHbIE
LUKJIMYECKUe, OWIMKIMYECKHe, TPULMKJINYECKUEe WIN TOJULUKINYECKHE YIJIEBOAOPOIHbIE
rpynmnsl, cogepskauye oT 3 10 14 aToMoB yrieposaa, Ipu 3TOM COCTOSALIME U3 YKA3aHHOTO YUCIIa
KOJIeIl ¥ aTOMOB yriepona (Hampumep, MoHOUMKIMYeckuil C3-Ciy-, Ounmkmmueckuit Cy-Coy-,
tputukanueckuii Cs-C 4~ mnm nomuuukiandeckuii Cq-Couuknoankmn). B HEKOTOpbIX BapuaHTax
OCYIIECTBJICHUSI KIIUKJIOAJTKUI» MPEICTABIISET COOOH MOHOLMKINYECKUN LUKJIOATKIII. [Iprmepsl
MOHOIMKJIMYECKUX LHKJIOATKUIBHBIX TPy BKIFOYAOT HukjaoneHTua (Cs), uuknorekcun (Cs),
ukgonporun (Cj), muknodytun (C,), umknorentun (C;) u umkinooktun (Cg). B HekoTOpBIX
BapPHAHTAX OCYIIECTBJICHUS «IUKJIOAJKIID MPEICTABISET COO0N OMLMKIMYECKUI [UKIOATKIIL.
ITpumepbl OUIUKTHYECKUX LIUKJIOATKIIOB BKIIFOUaroT Ouukiio[ 1.1.0]6yran (Cy), Ounmkiio[1.1.1]

nenraH (Cs), cnupo[2.2]nentan (Cs), Ounukio[2.1.0]nenran (Cs), 6unmkio[2.1.1]rekcan
(C¢), ounmkno[3.3.3]ynnekan (Cy,), nexarugponadranun (Cyg), Ounmkino[4.3.2]yanexkan (Cyy),
cupo[S.S]ynnexkan (Cy;) u  Ounukino[4.3.3])nomekan (Cy;). B HEKOTOpPBIX BapuUaHTax
OCYILECTBJICHUS «IUKJIOAJKUID TPEACTABISIET COOON TPULUKIMISCKHH HUKIoANKII. [Iprumepsr
TPULMKJINYECKUX [TUKJIOATKIIOB BKIIFOYar0T anamanTuH (Cy,). Eciin He yka3aHo nHOe, TO KaKAbli
BAPHUAHT LUKJIOAJIKWIBHOW TPYIIIBI SIBJISETCS HE3aBHCUMO HE3aMELIEHHBIM («HEe3aMeIleHHbIH
LUKIOANKAI») WIA 3aMELIeHHbIM («3aMeIleHHBbIH LWKJIOAJKIUD) OJHUM Wiu Oolee
3aMeCTUTENsIMU. B KOHKpDETHBIX BapHaHTaX OCYINECTBIEHUS LUKJIOAJKUIbHAs TIpyMIa
npencrapisier  coboil  He3amemeHHbIH  Cs.4IUKIOANKHI. B HEKOTOpBIX  BapHaHTax
OCYIIECTBJICHUS IUKJIOAJKWIIbHAS TPYIITA MPEACTaBIsET cOO0H 3aMerneHHbIN C3.14IMKIOATKIIL

TepMHUH «reTepoUMKJIMIY WIH (reTepPOUHKJIHYeCKHil» OTHOCUTCS K paauKay,
peaCTaBisIFoIeMy coboi 3-14-4IeHHY 0 HeapOMAaTUYECKYO KOJIBIIEBYIO CUCTEMY, CONEPIKALIY IO
aTOMBI yIJlepoia B KoJblie U 1-4 rerepoaToma B KOJbLE, I7le KaXXAbli reTepoaToM He3aBHCHUMO
BbIOpaH U3 a30Ta, KUCJIOopona U cepbl («3-14-4eHHbIH reTepOLMKINTY). B reTeporMKInIbHbIX
rpymmax, KOTOpbIE COAEpPKAT OAWH WM OOJieeé aTOMOB a30Ta, TOYKA NMPHUCOENWHEHHS MOXKET

NPEACTABIATH COOON aTOM YIJIEPO/a MITH a30Ta, KaK IMO3BOJISIET BAJICHTHOCTD. | €TepOnMKIINIbHAS



rpymma MOKET ObITh JHOO MOHOLMKIMYECKOW (KMOHOLMKIMYECKUH Te€TEePOLHKINID), JHOO
NOJUIUKINYECKOH (HanpruMep, KOHIEHCHPOBAHHAS, MOCTHKOBAS WIIM CITUPOKOJIbIIEBAs CUCTEMA,
Takas Kak OMIMKINYecKas cucreMa («OMIMKINYECKHH TeTEePOLMKINI) WIH TPULHKINIeCKas
cucreMa (KTPULMKINYECKUH T€TEPOLMKIINIIY)), & TAKXKE MOXKET ObITh HACHIIEHHON MU MOXKET
comepkaTb ONHy WM Oojee yriepoA-yIrJepOdHbIX JBOHHBIX WJIM TPOHHBIX CBSI3EH.
I'eTepoLMKIMIbHBIE TONULUKINYECKHE KOJIbLEBbIE CUCTEMBI MOTYT BKJIIOUATh OIMH HIIK Oolee
reTepoaToMOB B OJHOM MJM OOOMX KOibLaX. TepMUH «TreTepOLMKINI» TaKKe BKIKOYAET
KOJIbLIEBbIE CHUCTEMBI, I7l€ TeTePOLUKIMIBHOE KOJBIO, OMNPENEJICHHOE BBIIIE, SBISETCS
KOH/IEHCPOBAHHBIM C OAHOH miu Oonee KapOOLMKIWIBHBIMHM TPyIIIAMH, MPU 3TOM TOYKA
NPUCOEIUHEHUS HAXOAUTCS MO0 Ha KapOOLMKINIBHOM, JTHOO HAa reTepOLMKIMIBHOM KOJbIIE,
WA KOJNbLIEBbIE CHCTEMBI, I[l€ TE€TEPOLMKJIMIBHOE KOJBIIO, OINPENEIEHHOE BBIIIE, SBISETCS
KOH/IEHCPOBAaHHBIM C OJTHOW WJIH O0Jiee apUIIbHBIMU WIIH FE€TEPOAPUIIbHBIMY TPy IIIIAMH, IPU TOM
TOUKA MPUCOEANHEHHS] HAXOUTCS Ha T€TEPOLIUKIIMIIBHOM KOJIBIIE, U B TAKHX CIIy4asx KOJIUYECTBO
YJIEHOB KOJbLA MPOAOIKAET 00O03HAYaTh KOJMYECTBO WIEHOB KOJbLA B TeTEPOLMKIIMIIBHOM
KOJIbLIEBOH cucteMme. Ecin He yka3aHO MHOE, TO KaXKIbIi BapHUAHT IeTEPOLIUMKIIMIIA SIBJISETCS
HE3aBUCHMO  HE3aMEINEHHbIM («HE3aMEIIEHHBbIH  TIeTepOLUKIIIY) MO  3aMeIleHHBbIM
(«3aMeLIeHHBIN reTepOLMKIIIIDY ) ONHUM WK Oojiee 3aMeCTUTEISIMUA. B KOHKPETHBIX BapHaHTaX
OCYIIECTBJICHUsI TeTePOLIUKIIMIIbHASI TPYIINA MPEACTaBIseT COO0I He3aMeIeHHbIH 3-14-4ieHHbIi
reTepoLKInI. B  KOHKpPETHBIX BapHaHTax OCYLIECTBIEHUsS TIeTePOLUKINIbHAS —TIpyIIa
npeacTasisier coOoil 3amelneHHbIH 3-14-uleHHbI TeTepOLUKInI. B HEKOTOpBhIX BapuUaHTax
OCYUIECTBJIEHUS] ~ TETePOLMKJIMJIbHAS ~ TpyIa  MNpeacraBisieT  coboit  S-10-uieHHyro
HEapOMATUYECKYI0 KOJIBLEBYIO CHUCTEMY, COJAEPIKAllyl0 aTOMbI yrjiepoma B Kosble U 1-4
rerepoaToma B KOJIbLIE, IPU 3TOM KaXKAbII reTepoaToM HE3aBHCUMO BbIOPAH M3 a30Ta, KUCIOPOaa
u cepbl («5-10-uieHHBI TeTEePOLHKIWTY). MIFOCTpaTHBHBIE TIeTEPOLUKIIMIIBHBIE TPYIIIbI
BKJIFOYAIOT ~ A3MPHIOWHIII, OKCHUPAHWI, THUHUPAHWI, Aa3€TUAUHWJ, OKCETaHWI, THETaHWU,
TeTparuapodypaHu, OUruApOodypaHuIL, TeTparuapoTHO(EeHUI, TUTHIPOTHO(EHII,
NUPPOJIHAUHWI, JUTHAPONHUPPOIHI, MHPPOJIWI-2,5-IHOH, JHOKCOJAHWI, OKCATHOJAHWI,
TUTHOJIAHII, TPHUA30JIMHUI, OKCaNa30IHHII, THAAMA30JTHHIUL, MTUITEPUIUHILI,
TETPArHIPONUPAHIII, JUTUAPONUPHUINHII, THAHWJI, MUNEPA3UHWI, MOP(OIMHWII, JTUTHAHMIL,

AUOKCAaHWUJI, TPUA3WHAHUII, a3€IMaHWJI, OKCCIIaHWJI, TUCITaHWJI, a30KaHWJI, OKCEKAHWJI, THOKAHWJI,

WHAOJUHUIL, W30UHIOJINHUII, auruapodenzodypanm, OUTHIPOOEH3OTHEHHII,
TeTparuapoOeH30THEH W, TeTparuapodeH3odypaHu, TeTParuaPOUH/IONHII,
TETPAruaAPOXUHOJIUHNII, TETPAruapOnU30XUHOJIMHUIL, ACKAruApOXuHOJINHUIIL,
ACKAruApoOn30XWHOJIUHUIL, OKTaruaApOXpOMECHMHII, OKTaruaApOnU30XpOMEHUNII,

AeKaruapoHaQTUPUANHWI, Aekaruapo-1,8-HadTupuannaui, oxTaruaponupposo|3,2-blmuppodn,
WHAOTUHII, (TaTUMUINI, HahTaTUMUIWI, XpoMaHwt, xpomernwt, 1H-6en3o[e][1,4]anazenunmn,
1,4,5,7-rerparunponupano|3,4-bmupponun,  5,6-muruapo-4H-dypo[3,2-blmuppomun,  6,7-
muruapo-SH-¢ypo[3,2-b]nupannn, S,7-aurunpo-4H-tueno|[2,3-c|mupanmn, 2,3-mguruapo-1H-
nuppoisio[2,3-b|mupununnn,  2,3-guruapodypo[2,3-blmupununun,  4,5,6,7-rerparuapo-1H-
nupposio[2,3-bmupununm, 4.5,6,7-rerparuapodypo|3,2-c|mupuauHu, 4,5,6,7-



terparuapoTueHo|3,2-b jmupuauann, 1,2,3,4-terparunpo-1,6-HaTHPUAHHNUI U T. T1.

TepMuH «apui» OTHOCUTCS K paguKaly, MPEICTABISIOMEMY COO0H MOHOLMKINIECKYIO
WIM TOJHOUKINYECKYI0 (Hampumep, OWIMKINYECKYI0 WJIM TPULHUKINYECKYK) 4n+2
apOMAaTHUYECKYIO0 KOJIBIEBYIO crcTeMy (Hampumep, copepxamyi 6, 10 win 14 m-351eKTPOHOB,
NeJIOKaJTN30BAHHBIX B [IUKJIMYECKOHN CTPYKType), coaepkamyro 6-14 aToMOB yriiepona B KOJIbLE
U HOJIb T€TE€POAaTOMOB, BKJIIOYEHHBIX B apOMATHUECKYI0 KoyblLeByr cuctemy («Cq.jqapum»). B
HEKOTOPBIX BAPUAHTAX OCYLLECTBJICHNs apUJIbHASI IPYIINA COAEPKUT 6 aTOMOB yIJIEPOJa B KOJIbLIE
(«Ceapum»; Hampumep, (peHnn). B HEKOTOpPHIX BapHaHTax OCYLIECTBJICHUs apWJIbHAs TPYIIa
cogepxut 10 aromoB yraepona B konbLe («Cpapuim»; HarpuMep, HagTui, Takol kak 1-HadTua u
2-Ha¢Tii). B HEKOTOPBIX BapuaHTaX OCYIIECTBJICHUs apWibHas Ipymnmna comepkut 14 aTromos
yraepona B komble («Cisapmmy; Hampumep, aHTpanui). TepMHH «apuil» TaKkKe BKIOYAET
KOJIbLIEBBIE CUCTEMBIL, 1€ APUJIBHOE KOJIBLO, ONPEAEIICHHOE BBILLIE, SIBJISIETCS] KOHIEHCUPOBAaHHBIM
C OntHOM 1yt Oostee KapOOLMKIUIIBHBIMU HITH T'€TE€POLMKINIBHBIMU TPYIIIIAMHU, ITPU 3TOM paauKa
UM TOYKA MPUCOEAUHEHUs HAaXOMATCA HAa apWIbHOM KOJIbLE, U B TAKUX CIy4dasx KOJIUYECTBO
aTOMOB YTJIepO/ia MPOAODKaeT 0003HAYATh KOJIMYECTBO AaTOMOB YIJIEpOa B ApUIIbHON KOJIBLIEBOI
cucreme. Ecnu He yka3aHO MHOE, TO KaX/blil BAPUAHT apUJIbHON TPYIIIBI SBJSETCS HE3aBUCUMO
He3aMeIeHHbIM («He3aMEeIIeHHbIH apUiT») WK 3aMELIEHHBIM («3aMeIIeHHbIH apyil») OJHUM HIH
Oomee 3amecTuTeNsIMH. B KOHKPETHBIX BapHAHTAX OCYLIECTBJICHHs apuJbHAs TIpyIma
npexcrasisier coOoii HezamemeHHbIH Cg.jqapuil. B KOHKpETHBIX BapuaHTaX OCYIIECTBIICHUS
apuJIbHAs TPyIIa npeacTanisieT codoit 3amenieHHblit Cg. 4aput.

TepmuH «rerTepoapuii» OTHOCHUTCS K paAHKAITY, PEICTABISIOLIEMY COO0M 5-14-4eHHy 0
MOHOIMKJIMYECKYI0 MJIM TMOJULMKINYECKYI0 (Hampumep, OHIMKJINYECKYI0, TPULUKIHYECKYIO)
4n+2 apOMaTHYECKYI0 KOJBLEBYI CHCTEMy (HampuMmep, COAEpIKaLIyld 6 T-3JIeKTPOHOB,
JeJIOKAJTN30BAHHBIX B LIMKJIMYECKOH CTPYKTYpe), CONEPIKALIy0 aTOMBI yIlieposa B KoJible u 1-4
rerepoaToMa B KOJbLE, BKJIIOUYECHHbIE B apOMATHYECKYH) KOJBLEBYIO CHCTEMY, A€ KaXKAbld
reTepoaToM He3aBHCHMO BBIOPAH U3 a30Ta, KHCIOPOAa U cepbl («S5-14-uneHHslil rerepoapui») B
HEKOTOPBIX BAPUAHTAX OCYLIECTBICHHS TeTePOapUi MOXKET MPEACTaBIATh COOOW S5- mwin 6-
YIEHHBI MOHOLIMKJIMYECKUN rerepoapui, conxepxkamuii 1-4 rerepoaroma. B HeEkOTOpBIX
BAPUAHTAX OCYLIECTBJICHUS TE€TEPOAPHII MOKET TMPencTaBisiTh cobor  8-12-ujeHHbIH
OMLIMKIMYECKUNA TreTepoapwii, coaepxamuii 1-6 TeTepoaToMoB. «5- WM  O-4JeHHBIH
MOHOLUKJIMYECKUN TeTepoapuly WIH «S-4JICHHBI WM O-4IEHHbII MOHOLUKJINYECKUI
reTepoapu» OTHOCUTCA K 5- WK 6-4JI€HHOW MOHOLIMKJIMYECKON U HEKOHAECHCHUPOBaHHOHN 4n+2
apOMaTH4YECKON KOJIbLIEBON CUCTEME, COAEP KaLlel aTOMBI yIiiepoaa B Koublie U 1-4 rerepoaToma
B KoJbLe. MmocTpaTuBHBEIM MOHOLMKINYECKHE 5- WIH 6-4JIEHHbIE MeTepOapUiIbHbIE TPYIIIbI
BKJIFOYAIOT MUPPOJIIII, PypaHmi, THOGEHMI, UMUAA30IHII, TUPA3OIIIII, OKCA30JINII, U30KCA30JIHUIL,
THA30JIWJI, WU30THUA30JUJ, TPUA30JIWI, OKCaAUA30JIWI, THAAWUA30JWI, TETPA30Jwl, MUPUIUHUI,
MUPUAA3UHAT, NMHUPUMUIWUHUI, NMHPA3UHWI, TPHAa3sUHWI U TeTpasuHui. Kak wucnons3yercs B
TAHHOM JIOKYMEHTE, €CJIH TayTOMEp paarKaa MpeacTaBIsieT COO0H reTepoapil, TaHHBIN paguKal
npeacTasisieT coboi rerepoapuit. TepMHUH «TayTOMEPBD) HIIH «Tay TOMEPHBII» OTHOCHUTCS K ABYM

unu Oojiee B3aMMOIIPEBPALIAEMbIM COeI[I/IHeHI/IﬂM/SaMeCTI/ITeJIHM, BO3HUKAIOIINM B PE3YJILTATE 10



MeHbIIEH Mepe OTHOTro (POPMABHOTO MEPEMELIEHHUS aTOMa BOJOPOA H 110 MEHbIIEH Mepe OTHOTO
WU3MEHEHUs] BAJIEHTHOCTH (HAaNpUMep, OAMHAPHOH CBSI3U HA JABOWHYIO CBS3b, TPOHHOH CBA3H Ha
OIMHAPHYIO CBS3b UM HA000poT). TOYHOE COOTHOIIEHHE TAyTOMEPOB 3aBHCUT OT HECKOJIBKHX
(akTOpPOB, BKIIOYAOINUX TEMIepaTypy, pacTBopurenb u 3HadeHne pH. Peakuun
TayTOMepHU3aluu (T. €. peakurio, 00eCneYnBaIy0 00pa3oBaHNE TayTOMEPHOU Mapbl) MOXKHO
KaTaJIW3UpOBaTh C TIOMOLIBKO KHCJIOTBl WM OCHOBaHHs. WIUTIOCTpaTHUBHBIE pPEAKLHUU
TayTOMEPU3ALMN BKJIIOUAKOT PEAKLMH KETO-€HOJbHOM, aMHA-UMUAHOM, JIAKTaM-JaKTUMHOM,
€HaAMHMH-IMHHHOW TayTOMEPHU3aLUU M PEAKIHI0 TayTOMEPHU3AlMY €HaMUHA B IPYTOi €HaMUH.

TepMuH «HacChIIEHHBIR» OTHOCHUTCS K PAarMEHTY, KOTOPBIH HE CONEPKUT JBOMHOMN Min
TPOHHOM CBs3H, T. €. PParMEeHT COAEPIKUT UCKIIOUUTEIBHO OIUHAPHBIE CBSA3H.

Tepmun «HeoO0sI3aTeJIbHO 3aMeLIEHHBIH» OTHOCUTCS K TOMY, 4YTO MOXET OBITh
3aMeLIeHHbIM WU He3aMeLIeHHbIM. B 001memM TepMIH «3aMeIeHHbIH) 03HA4YaeT, UTO 110 MEHbIIEH
Mepe OAMH aTOM BOJOPOZA, MPUCYTCTBYIOLINH B IPYIIINE, 3aMEHEH AOIMYCTUMBIM 3aMECTHTETIEM,
HanpHuMep 3aMecTUTeNIeM, KOTOPBIH MpH 3aMelneHun obecreyrnBaeT oOpa3oBaHHe CTaAOMIBHOIO
COEIIIHEHUs, HalpuMep COEeIUHEHMs, KOTOpPO€ CaMOINpPOU3BOJILHO HE MOJBEPraeTcs TaKOMy
NPEBPALEHUIO, KaK IeperpynnupoBKa, 3aMblKaHWE LMKJIA, 3JIMMHHUPOBAHUE WIHM JPyroi
peaxiuu. Eciu He yka3zaHO HHOe, «3aMelleHHasD» IPyIa COAep>KUT 3aMecTuTeb (Harpumep, C.
¢AJIKIJI, TaJIOTeH, HUTPO, [uaHo, runpokcu, Cjgramorenankui, CigranoreHankokcy, Cigaru,
C;eumknoankny, Cg.oapWil, MOHOLMKINYECKUH WM OWLIUKINYECKUH TreTepoapuia |
MOHOIMKJIMYECKUN WIH OULMKINYECKUH TeTePOLMKIINII) MPH OJHOM WM OoJiee 3aMelaeMbIX
MOJIOXKEHUSAX TPYMIbl, U €CIU B JII0OOHW MPHUBEASHHOH CTPYKType 3amelieHo Ooyiee OTHOro
MIOJIOXKEHUS, 3aMECTUTENIM TPU KaXKIOM TMOJIOKEHHH SIBJISIFOTCST JTUOO OAMHAKOBBIMH, JIHOO
pasHbiMu.  [IpemycmarpuBaercsi, 4YTO TEPMUH «3aMELICHHBI» BKJIIOYACT 3aMEIICHHE
OPTaHUYECKUX COEIMHEHHH BCEMH JOMYyCTUMBIMHA 3aMECTHTE/SIMH M BKJIIOYAET JIHOObIE
3aMECTUTENH, ONHCAHHBbIE B JAHHOM JIOKYMEHTE, KOTOpble O0eCreYnBaoT O00pa3oBaHUE
CTa0WJIBHOTO COeAMHEHWs. B HacTosmeM H300peTeHHH MpenyCMaTpUBAIOTCS Bce 0Oe3
UCKJTFOUEHHs TaKUe KOMOHMHAIIMHN C TeM, YTOOBI MONYyYUTh CTAaOMIbHOE coenuHeHue. J{ist nenei
HACTOSIIIEro M300pETeHUs] TaKHe TeTePOATOMBI, KaK aTOMbI a30Ta, MOTYT MMETh 3aMECTHTEIH,
MpeaCTaBisIIoIre coOOl BOAOPOA, W/WiM JIFOOOW MOAXONSIIUN 3aMECTUTENb, OMHCAHHBIN B
JAHHOM JOKYMEHTE, KOTOPBIH COOTBETCTBYET BAJIEHTHOCTSIM TIe€TEPOATOMOB M OOECreuuBaeT
oOpa3oBanue crabwibHOrO (parmenrta. [lpenmonaraercsi, 4TO HACTOsIIee U300peTEHHE HE
OTPaHUYMBAETCS KAKMM-JIHOO 00pa3oM WILTFOCTPATUBHBIMH 3aMECTUTEJNISIMH, OINHCAHHBIMH B
TaHHOM JIOKYMEHTE.

«3amemaemMblii aTOM YrJjiepoga B KOJbLE» OTHOCHTCS K aTOMy VIJIEpOAa B
apWJIbHOM/TeTePOaPIbHOM/KapOOIUKIHIIBHOM/TeTEPOLIMKIINIBHOM KOJIbLIe, TAE MPU 3TOM B
aToMe yriepoja NPUCYTCTBYET MO MEHbIIEH Mepe OOMH aTOM BOJAOPOJA, KOTOPBIH 3aMEHEH
JOIMYCTUMBIM 3aMECTUTENIEM, ONPEACTICHHBIM BbIIIE. «3amMelaeMblii aATOM a30Ta B KOJbIe»
OTHOCHTCSI K aTOMY a30Ta B I'€TE€POapHUIbHOM-TE€TEPOLHKINIBHOM KOJIbIIE, TIE IIPH 5TOM B aTOME
a30Ta MPUCYTCTBYET IO MEHbIIEH Mepe OIUH aTOM BOAOPONA, KOTOPBIA 3aMEHEH IOIyCTUMBIM

3aMECTUTCIICM.
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Ecnu He yka3zaHO MHOE, «3aMELIEHHAs» TPYIMIa COAEPIKUT 3aMECTUTENb MPU OJHOM WIIH
OoJiee 3aMeIIaeMbIX TOJIOKEHUSIX TPYIINbI, U €CITH B JIEOOOW MPUBEACHHON CTPYKTYpe 3aMEIIeHO
OoJiee OTHOTO MOJIOKEHUS], 3aMECTUTEIH MPU KAXKIOM IMOJIOKESHHUH SIBJISTFOTCS JTHOO OMHAKOBBIMH,
anbo pasnmuuHbiMH. [IpenycmMaTpuBaeTcs, YTO TEPMHUH «3aMELICHHBIN» BKIFOYAET 3aMEIICHHE
OpPTaHMYECKUX COEIUHEHUH BCEMH JONMYCTUMBIMH 3aMECTUTESIMA W BKIIIOYAeT JIEOObIE
3aMECTHTENI, OINMUCAHHbIE B IAaHHOM JOKYMEHTE, KOTOpble OOeCrnednBarT oOpa3oBaHHE
CTaOMJIBHOTO CcoenuHeHus. B HacTosimmeM W300peTeHHH TNpeayCMaTpHUBAKOTCS Bce 0e3
UCKJIFOYCHHS TaKFe KOMOMHALIMK C TeM, YTOOBI MOJy4YuTh cTa0mibHOe coeanHenne. Jiis neneit
HACTOSALIEr0 M300pPETeHUs TAKUE TeTepOoaTOMbl, KaK aTOMBI a30Ta, MOTYT UMETh 3aMECTUTEIH,
MpeaCTaBISIIoIKe coOOl BOAOPOA, W/ JIFOOOW MOAXONSALINN 3aMEeCTUTENb, OMHCAHHBIN B
JAHHOM JOKYMEHTE, KOTOPBI COOTBETCTBYET BAJICHTHOCTSIM TIe€TEpOaTOMOB U OOecreuuBaeT
oOpa3oBanne craOwibHOrO (parmenrta. [lpenmonaraercs, 4To HacTosiliee HU300peTEHHE HE
OTPaHMYMBAETCS KAKUM-JTHOO 00pa3oM WJUIIOCTPATHBHBIMHU 3aMECTUTENISIMU, OINMHCAHHBIMU B
JAHHOM JIOKYMEHTE.

TepMuH «rajioreH» Win «rajJoreHua» OTHOCUTCS K PTopy, Xjopy, OpoMy it Hoxny.

TepMuH «aummia» OTHOCHTCS K Tpymmne, umeromeid obumyo dopmyay —C(=0)RXL
—C(=0)ORX!, —C(=0)-0—C(=0)RX!, —C(=0)SRX!, —C(=O)N(RX1),, —C(=S)RX!,
—CESN(RXY), u —C(=S)S(RX!), —C(=NRXHRXL —C(=NRXH)ORX! —C(=NRX)SRX! wu
—C(=ENRXDN(RXY),, rme RX! mpencraBnsier co0oOi BOHOpPOX;, TajioreH; 3aMENIEHHBIN WM
HE3aMEIIEeHHbIM THAPOKCUJ, 3aMELIEHHBbI WJIM HE3aMEIUECHHbIH THOJ, 3aMELIEHHBbIH WIN
He3aMeIleHHbIH aMHWHO, 3aMeIIeHHbId WM He3aMEeIIeHHbIM amuil, MNUKIMYECKUH WIN
ALMKIINYECKUH, 3aMeIeHHbIM UM He3aMelIeHHbIN, pa3BeTBJICHHbIN WM Hepa3BeTBiIeHHbINH C,.
10JIKWJT, TUKJIMYECKUN WM aLUKJINYECKUH, 3aMEIIeHHbIN WIN He3aMEIIeHHbIN, pa3BeTBIECHHbIN
uau  HepasBeTBieHHbIH C, 1paIKEHWUJI, 3aMEIleHHbId WU He3aMelleHHbI C,. oa KUHII,
3aMelIeHHbIn win He3aMmemeHHbId Cg.)apuil, 3aMEIIeHHbIH WM He3aMEIICHHBI TreTepoapull,
€CJIU TIO3BOJIIET BaJIEHTHOCTh. WIIMFOCTpAaTHUBHBIE AalWIbHBIC TPYIIE BKIFOYAIOT aJbIETH]IbI
(—CHO), xap6onosbie kuciotsl (—CO,H), keToHbI, alMIraJOreHU IbI, CIOKHbBIE 3(UPBI, AMUIBI,
UMUHBI, KapOOHATHI, KapOamMaThl © MOYEBUHBI.

B KOHKpETHBIX BapuMaHTaxX OCYILIECTBJIEHUS 3aMECTUTENb, TPUCYTCTBYIOIINI MIPU aTOME
a30Ta, aTOMe KUCJIOpOAa WM aTOME Cepbl, MPEACTaBiIsieT COOON 3alIUTHYIO TPYIIY JJIsl aTOMa
a30Ta, 3AIMUTHYK TPYMIy Il aToOMa KHUCIOpOAa WM 3alMUTHYK TPYIIy Uisi aTOMa Cepbl
COOTBETCTBEHHO. 3aIUTHBIE TPYTITIBI IJII aTOMA a30Ta, KUCJIOPOAa U CePbl XOPOLIO U3BECTHBI U3
YPOBHSI TEXHUKH U BKJIIOUYAIOT T€ U3 HUX, KOTOPbIe OAPOOHO OMUCAHBI B TOKyMeHTe Protecting
Groups in Organic Synthesis, T. W. Greene and P. G. M. Wuts, 3 usnanue, John Wiley & Sons,
1999 r., BKJIFOUEHHOM B JaHHBII TOKYMEHT IOCPEACTBOM CChUIKH. Hanpumep, 3a1UTHBIE TPy LI
ISl aTOMa a30Ta BKIIIOYAIOT Oe3 orpaHudeHusi (OpMaMui, areTaMui, XJIOpPalETaMHU,
TpuxJjiopaneTamun, TpudTopaueTamMua, (eHuWIaneTaMu, MeTwikapOaMar, dTuikapOamar, 9-
bnyopermnmermikapbamar  (Fmoc),  Tper-Oytmnkapbamar (BOC wm  Boc), 1-
anamanTuinkapoamar  (Adoc), BuHmMikapbGamar (Voc), ammmnkapbamar  (Alloc),  2-

(Tpumermncunmun)aTokcu Metun  (SEM), n-tonyoncynsdonamun (Ts), OenzoncynbhoHamun,
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2,3,6-Tpumerui-4-metokcudensoncynbponamun (Mtr), 2.4,6-TpuMeTOKCUOESH30JICYTIbGHOHAMUT
(Mtb), MIPOU3BOIHOE ¢denornazuami-(10)-ammna, MPOU3BOHOE N’-n-
TONYOJICYIb()OHMITAMUHOAIIMNIA W T. 4. WIUTIOCTpAaTUBHBIC 3alUTHBIC TPYMIbl I aTOMa

KHCJIOpOJAa BKIIHOYAKOT oe3 OrpaHU4CHUS METHUII,

METOKCUMETHII (MOM), METHUJITHUOMETHIT (MTM), TPeT-Oy THITHOMETHII,
(perunmumermncummn)  merokcumerwn — (SMOM),  Oensunokcumerun  (BOM),  n-
METOKCHOEH3MIIOKCUMETHIT (PMBM), (4-meToKCH(pEHOKCH )METHIT (p-AOM),

terparunponupanua (THP), merancynedonat (Me3unar), 6ensuncyiabdonat u Tozunart (Ts).

TepmuH «yxoasimasi rpynnay nNpuBOJUTCS B €ro OOBIMHOM 3HAYEHUHU B 00JIACTH CUHTE32
OpTaHUYCCKUX COGI[I/IHGHI/Iﬁ " OTHOCHUTCs K aTOMY WJIM I'PYIIIEC, KOTOPBIC MOT'YT 6bITb BBITCCHECHBI
Hykseopunom. IIpumMeps! MOAXOASINX YXOMSAIMUX TPYII BKJIOYAOT O€3 OrpaHu4eHHUs rajoreH
(traxoit xak F, Cl, Br wm [ (iiox)), ankokCukapOOHWIOKCH, apHIIOKCUKAPOOHUIIOKCH,
ANKaHCYJb(OHIWIOKCH, apeHCYIb(POHUIIOKCH, aJKWIKAPOOHWIOKCH (Hampumep, aleTOKCH),
CJIOKHBIM 3(pUp Cynb(OHOBOW KHCIOTHI, TakKoW Kak Tonyoscyibdonar (tozumar, -OTs),
MetaHcysbpoHaT (Me3wnar, -OMs), n-OpombOensoncynbdonmmokcu (Oposmwnar, -OBs), -
OS(=0),(CF,);CF; (nonadmnart, -ONf) unu tpudropmerancyibponar (tpuduar, -OTY).

TepmuH «papmaneBTHYECKH NPHEMJIEMAs COJIb» OTHOCHTCS K TAKHM COJISIM, KOTOpbIE
B Ipenenax oObeMa MEIUIMHCKOTO MHEHMS SIBISIFOTCS TMOAXOMAIIMMH JJIsi NPUMEHEHHs B
KOHTAKTe C TKaHSMHU JIFOAEH 1 HU3LINX XXHBOTHBIX 0€3 Ype3MEepPHOIl TOKCUYHOCTH, Pa3IpakKeHus],
ANJIEPrHYECKON PEaKIMK | T. I1., a TAK)KE SIBJITIOTCS] COTIOCTABUMBIMU C Pa3yMHBIM COOTHOLIIEHHEM
HOJ'IBSBI/pI/ICKa. q)apMaLIeBTI/ILIeCKI/I MPUEMIJIEMBIC COJIM XOPOUIO M3BECTHBI U3 YPOBHA TEXHUKH.
Hamnpuwmep, Berge et al. mogpoOHO onucanu ¢papMaleBTHYSCKH MPUEMIIEMbIE COJIA B IOKYMEHTE
J. Pharmaceutical Sciences, 1977, 66, 1-19, BKJIFOU€HHOM B JaHHBI JOKYMEHT MOCPEICTBOM
ccbutki. DapMarieBTHUECKH MPHUEMJIEMbIE COJIM COEIUHEHHUI MO HACTOSIIEMY H300pPETEHHIO
BKJIFOYAKOT COJIM, KOTOPDBIC MOJYUYEHBI U3 NMOAXOAAIUX HCOPTaHNMYECCKUX U OPTaHUYCCKUX KHUCJIOT
u  ocHoBaHuil. Ilpumepamu  (QapManeBTHYECKH MNPUEMIIEMbIX, HETOKCUYHBIX  COJIeH
MPUCOCANHEHUSA KHUCJIOTHI ABJIAKOTCS COJIU, O6paSOBaHHbIe AMUHOIpymnraMu U HCOPTraHU4YCCKUMU
KUCJIOTAMH, TaKUMH KaK XJOPHCTOBOIOPOAHAS KHCJIOTa, OpPOMHCTOBOAOPOIHAsE KHCIIOTA,
(dochopHas KUCIOTa, CepHAst KUCJIOTA U MEPXJIOpPHAsST KUCJIOTA, WM OPraHUYECKUMH KHCIOTaMHU,
TAaKUMH KaK YKCYCHAsl KHCJIOTa, LaBeJieBas KUCJOTA, MaJeMHOBAas KUCJIOTA, BUHHAS KHUCJIOTA,
JIMMOHHAas KHCJIOTAa, sHTapHas KUCJIOTa UKW MAaJIOHOBAsA KHCJIOTA, WKW IMOJIYYEHHBIC C IOMOIIbIO
APYyTUX CHOCOOOB, M3BECTHBIX W3 YPOBHS TEXHUKH, TAaKUX Kak HOHHbIH oOMeH. [lpyrume
(papMaleBTHUYECKH TMpHEMJIEMbIE COJM BKIFOYAIOT COJM, MNPEACTaBIsOIHe co0Ooi amumar,
aNbrUHAT, ackopOar, acmaprat, OeH3oncyib(oHar, Oenzoar, Oucynbdar, Oopar, Oytmpar,
Kamdopar, kambopcyabpoHar, LUTpAT, LUKJIOTIEHTAHIIPOIIUOHAT, JUTTTFOKOHAT,
nonewicynbdar, sTaHcydbpoHAT, ¢Gopmuar, (ymapar, TIIOKOrenToHaT, riaunepodocdar,
[JIFOKOHAT, TeMUCYJNIb(paT, TeNnTaHOoaT, TeKCAHOAT, HOATHApAT, 2-THIPOKCH-3TAHCYJIb(OHAT,
JakTOOMOHAT, JIAKTAT, Jlaypart, Jaypwicyibdar, Majnar, MajieaT, MaJOHAT, MeTaHCYyIb(poHaT, 2-
Ha(TaNMHCYIb(OHAT, HUKOTUHAT, HUTPAT, OJIeaT, OKCAJiaT, MAJbMHTAT, MaMOAT, MEKTHHAT,

nepcynbdar, 3-permnmmponuonar, ¢ocdar, mukpaT, MUBAIAT, MPOMUOHAT, CTEAPAT, CYKIIMHAT,
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cyabdar, TapTpar, THOLHMAHAT, MN-TONYOJICYJNb(OHAT, yHAeKaHoaT, BamepaT u T. m. Couin,
NOJIyYeHHbIE W3 TMOOXOASIINX OCHOBAHWH, BKIIOYAIOT COJNM  IIEJOYHBIX METAJJIOB,
IeJIOYHO3EMETbHBIX MeTaIoB, aMMoHusl 1 N¥(C;_4ankwmn),”. TUNUUHbBIE COJU IIENIOYHBIX U
IEJIOYHO3EMETBbHBIX METAJIJIOB BKJIFOYAIOT COJIM HATPHUS, JIUTHSI, KAJIHsI, KaJbIHsI, MATHUS U T. II.
JlonosmHUTENBHBIE (PAPMALIEBTUYECKH MTPHEMIIEMbIE COJIM BKJIFOYAIOT, €CIIH 3TO LEJIeCo00pasHo,
HETOKCUYHbIC KATHUOHBI AMMOHWUSI, Y€TBEPTUYHOTIO aMMOHUSI U aMUHOB, TTPU 3TOM 0Opa30OBaHbI C
UCTIOJIb30BAHNEM TaKUX MPOTHBOMOHOB, KAaK WMOHBI TaJIOTEHUAA, THAPOKCHIA, KapOoKcuiara,
cysbdara, pocdara, HUTpaTa, HU3IIETO ANKIICYJIb()OHATA U apIIICYib(OHATA.

TepMHUHBI K KOMIIO3HLUS U KCOCTABY MPUMEHSIOT B3aHMO3aMEHSIEMO.

TepMuH «Cy0beKT», B OTHOLIEHHMH KOTOPOTO MPEAYCMOTPEHO BBEICHHUE, OTHOCHUTCS K
4eJoBeKy (T. €. My»XUHMHE WIN JKEHI[MHE JII000H BO3PACTHOM TIPYIIBI, HApPUMEP, CYyOBEKTY
JIETCKOro Bo3pacra (HampuMmep, MIajeHIy, peOeHKYy WM TOIPOCTKY) WU CYOBEeKTy,
SABJIAIOLIEMYCS B3POCJIBIM Y€JIOBEKOM (HampuMep, MOJIOIOMY Y€JIOBEKY, YEJIOBEKY CPEAHUX JIeT
VI TIOKUJIOMY Y€JIOBEKY )) FUIU )KUBOTHOMY, OTJIMYHOMY OT YeJIOBeKa. B KOHKPETHBIX BapHaHTax
OCYLIECTBJICHUs JKUBOTHOE, OTJIMYHOE OT 4YeJIOBEKa, MPENCTaBIsieT COOOW MIIEKOMHTAroIee
(HampuMep, mMpuMaT (HampUMeEp, SIBAHCKUI MaKaK WM MaKak-pe3yc)), KOMMEPYECKH 3HAYUMOe
MJIEKONUTaroLIee (HampuMep, KPYITHbIA POraThlii CKOT, CBHHBS, JIOIIA b, OBLA, K034, KOLIKA WIIH
cobaka) win nTUly (HampuMmep, KOMMEPUECKH 3HauYMMasi TMTULA, Takas KaK KypHulla, yTKa, rych
WIA WHAIOK). B KOHKPETHBIX BapHaHTaX OCYIIECTBJICHHUS KMBOTHOE, OTJIMYHOE OT 4YeJIOBEKa,
npeacTasisier coboil pbi0y, PENTUIMIO HIJIM 3€MHOBOHOE. JKUBOTHOE, OTJIMYHOE OT YeJIOBEKa,
MOJKET TIPEICTABNIATH COO0H 0COOb MY3KCKOTO MOJIa HIJIK 0CO0b JKEHCKOT'O T0Jj1a Ha JTI000H cTaguu
pasButus. JKHMBOTHOE, OTIIMYHOE OT YEJOBEKa, MOXKET MPEACTaBISITh COOOH TPaHCTEHHOE
JKUBOTHOE WJIH TEHETHYECKH CKOHCTPYMPOBAHHOE JKUBOTHOE. B KOHKDETHBIX BapHaHTaxX
OCYIIECTBJIEHUS] CYOBEKT SIBJIIETCS TMAI[UEHTOM. TE€PMHH (MAIMEHT» OTHOCUTCS K CYOBEKTYy,
SIBJISIFOINEMYCST YEJIOBEKOM, HYKIAIOLIUMCS B JIeYeHHU 3a00JieBaHusl. B KOHKPETHBIX BapHUaHTaX
OCYIIECTBJICHUSI TEPMHUH IAIIMEHT» OTHOCHTCS K B3POCJIOMY Y€JIOBEKY B Bo3pacte ctapiue 18 jer,
HY>KIAIOLIEMyCsl B JICYCHUHU 3a00JieBaHMsA. B KOHKPETHBIX BapHAHTAX OCYIIECTBJICHUS TEPMUH
«TALMEHT» OTHOCUTCSI K YEJIOBEKY, SIBIISIOIIEMYCsi peOeHKOM B Bo3pacte He crapiue 18 e,
HY KIAIOLIEeMyCs B JIeueHUH 3a00/1eBaHusl. B KOHKPETHBIX BaAPHAHTAX OCYLIECTBICHUS MALUEHTA
HE MOJIBEPTaJId PEryJSIPHON NMpOoLeype MepeMBaHus KpOBU (HarpuMep, noasepraiu ve donee 4
mpoLeaypaM MepeuBaHus KPOBU 3a 12-MecsuHbIM mnepuoi). B ompeneneHHbIX BapHaHTAX
OCYIIECTBJICHUSI MALMEHTA TIOABEPTaN PETYJIIPHOIN MPOLEAYpe NePETUBaHUS KPOBHU (HAIIPUMED,
NOJBEPraJid MO MEHbIIEH Mepe 4 TpoLeaypaM NnepeuBaHus KpOoBH 3a 12-MecsuHbli epuon). B
ONpPENENCHHBIX BAapUAHTAX OCYIIECTBICHUS CyObEeKTa TMOABEPrajd CIUICHIKTOMHU. B
OTIPENEICHHBIX BAPUAHTAX OCYINECTBJIEHHUsS CyObEKTa MOIBEPraiy CIUIEHYKTOMUHU U TOJBEPTallu
peryJIsIpHOH mpoueaype INepeNuBaHUs KPOBH. B ompeneneHHBIX BapHaHTaX OCYLIECTBICHHUS
CyOBEKTa MOABEPTaIH CIUIEHSKTOMHH M HE TMOIBEPralld PeryJIipHON Npouenype nepennBaHus
KPOBH.

TepMHH «BBOAUTBHY», «OCYIIECTBJISITh BBEIEHHE» WIH «BBEIEHHE» OTHOCUTCS K

HUMIITaHTaluu, o0ecreueHHnIo BCAaCbIBaHUs, MPOTJIATBIBAHWUIO, BIIPBICKMBAHWIO, BABIXaHUIO WA
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BHEIPEHHIO NHBIM 00pa30M COETMHEHHs], OMMCAHHOTO B JAHHOM JOKYMEHTE, WJIN KOMITO3HIIUU Ha
€r0 OCHOBE B OpPraHU3M CyObeKTa MM Ha €T0 TeJO.

TepMuHBl «JI€UeHHE», «JI€YHTb» U «OCYLIECTBJISITH JIeYeHHE» OTHOCATCA K
YCTPAHEHHUIO, OOJIETYEeHHUIO, 3a7ep)KKe BO3HUKHOBEHHs WM TOJABJIECHUIO MPOTrPECCHPOBAHHS
3a005eBaHysl, ONMMCAHHOTO B JAHHOM JOKyMeHTe. B HEKOTOpBIX BapHaHTaxX OCYIIECTBIIEHHS
JIeYeHNE MOXKET COBEPIIAThCS MOCIE PA3BUTHUS MM HAOJIOAEHUS] OMHOTO WM OoJiee MPU3HAKOB
WIM CUMOTOMOB 3aloneBaHusi (T. €. TepameBTHYECKOe JieueHHe). B mpyrux BapuaHTax
OCYILECTBJICHUS JICUEHHE MOXKET COBEPIIAThCS MPU OTCYTCTBHM NPU3HAKOB WJIM CHMIITOMOB
3a0oneBanus. Hanpumep, neueHre MOKET COBEPINATHCS B OTHOIIEHUM MPEIPACIIONOKEHHOTO K
3a00neBaHNI0 CyOBEKTa 1O TMPOSBIEHUS CHUMITOMOB (T. €. TNPOQUIAKTHYECKOE JIEUEHUE)
(HarpuMep, ¢ y4eTOM aHaMHe3a CUMIITOMOB W/WJIM C YU4€TOM BO3JEHCTBHA nartoreHa). JleueHue
MOJKHO TaKXe IMPOAOJIKATh IOCJE YCTPAHEHUs] CHMIITOMOB, HAIpUMeEp, U 3aJepXKKU WU
NPEAOTBPALEHUs MOBTOPHOTO  MPOSIBJIEHUS CUMIITOMOB. B HEKOTOpBIX  BapuaHTax
OCYILECTBJICHUs JIEUE€HHE BKJIOYAET 3aJepP’KKy BO3HUKHOBEHMs IO MEHbLIEH Mepe OZHOro
CHUMIITOMA HapyIIEHHsI B TeY€HHE HEKOTOPOr'o epHO/ia BPEMEHH.

Tepmunbl  «cocrosiHue»,  «3a0oJieBaHHE» U «HAPYWIeHHe»  IPUMEHSIOT
B3aUMO3aMEHSEMO.

«IPpdexTHBHOE KOJIHYECTBO» COEAMHEHUs, OIHCAHHOTO B MJAHHOM JIOKYMEHTE,
OTHOCHUTCSl K KOJIMYECTBY, IOCTATOUYHOMY Uil oOecrieueHHss HeoOXOIUMOro OHMOJIIOrHYECKOro
orBeTa. D(PPexkTHBHOE KONNYECTBO COECOUHEHHs, ONMCAHHOTO B JAHHOM HOKYMEHTE, MOJKET
BapbHPOBATh B 3aBUCUMOCTH OT TakuX (PakTOpPOB, Kak HeOOXoammas OHOJIOruvyeckas KOHEUHas
TOUKa, (PaPMAKOKMHETHKA COEAMHEHHsI, COCTOsIHHE, MOJUIeKAIee JEUSHHIO, CIOcO0 BBENEHHs], a
TaK’Ke BO3PACT 1 001 ee COCTOSIHUE 37J0POBbs CyObeKTa. B HEKOTOPBIX BApUAHTAX OCYIECTBIICHHSI
3¢ (eKTUBHOE KOJIUYECTBO MPENCTABIIAECT COOOH TepaneBTHuyecku 3P (HEeKTUBHOE KOJINYeCTBO. B
KOHKPETHBIX BapHaHTaX OCYINECTBJICHUs] 3((PEKTUBHOE KOJUYECTBO IOJUKHO BBI3BIBATH VY
CyOBEKTa OTBET B OTHOIIEHWH TI'e€MOIJIOOWHA, TPEACTABIAIOIMUN COOOW  IMOBBILICHUE
KOHIeHTpauuu Hb OTHOCHUTEIBHO HCXOHHOTO YpOBHs, cocraBisitomee >1,5 r/mn. McxomHas
koHeHTpauuss Hb y cyObekta mpenctaBisier coOOH cpenHee 3HAYEHHE BCEX IOCTYITHBIX
3HaueHWi KoHUeHTpauuu Hb mnepen nedeHneM ¢ TOMOLIBIO COEAMHEHHS. B KOHKPETHBIX
BapHaHTaX OCyIIecTBIeHUsT 3()PEeKTUBHOE KOJUYECTBO JOJLKHO BBI3BIBATH Y CYOBEKTa OTBET B
OTHOIIEHHHM Te€MOIJIOOMHA, TPEACTABISIIOIMN CcoOOH moBbIeHHEe KOHHeHTpauuun Hb
OTHOCHUTEJIbHO HCXOIHOTO YpOBH#A, coctaBisiromee >1,0 r/mi. B KOHKpPETHBIX BapHUaHTax
ocy1ecTBiIeHUs 3((EeKTUBHOE KOJINYECTBO JOJDKHO BBI3BIBATH Y CYOBEKTa OTBET B OTHOLICHUH
reMorjaoOnHa, TPeACTaBIsIIOIUi coOol  moBblIeHHe KOHLeHTpammu Hb  oTHocutenbHO
HCXOITHOTO YPOBHsA, coctaBisiromee >2,0 r/anm. B KOHKpETHBIX BapHaHTaX OCYINECTBJICHHUS
3((eKTUBHOE KOIMYECTBO MPEACTABISIET COOOH KOJIMUYECTBO COEIMHEHHSI, OTTMCAHHOTO B TAHHOM
IOKyMEHTE, B OJHOKPAaTHOH 103e. B KOHKPETHBIX BapuaHTaX OCYIIECTBICHHUS 3((eKTHBHOE
KOJINYECTBO TMPENCTaBIIeT COOOH OOBENUHEHHbIE KOJHMYECTBA COEOUHEHHs, OIMCAHHOTO B
JAaHHOM JOKYMEHTE, B HECKOJbKMX J03aX. B oOIpeneneHHbIX BapHUaHTax OCYLIECTBICHHUS

3¢ (eKTUBHOE KOJNYECTBO MPEACTABISET COOO0M TepaneBTHYECKH 3(H(HEKTHBHOE KOJIUIECTBO.
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«TepanesTn4uecku 3(pPeKTHBHOE KOJIHUYECTBO» COCIUHEHHUs], ONMUCAHHOIO B JaHHOM
IOKyMEHTE, MPEACTABISET COOOH KOINYIECTBO, TOCTATOYHOE [UIsl 00ECTIEUEHUs TEPATIeBTHYECKOTO
NPEUMYLIECTBA B JICUCHUN COCTOSTHHS MU JJIS1 3a/1€PKKH MITH CBEACHUS] K MUHUMYMY OJTHOTO WITH
0ojee CHUMITOMOB, AaCCOLMUPOBAHHBIX C COCTOsTHMEM. TepameBTudecku 3(QPeKTUBHOE
KOJINYECTBO COCAMHEHHUS O3HAYAeT KOJWYECTBO TEPANEBTHUECKOTO CPEACTBA, OTHAENBbHO WM B
KOMOMHAIMM C JAPYTUMH BHAAMH TEpalud, KOTOpOoe OOeCHeunBaeT TepamneBTUIeCKoe
NPEUMYIIECTBO B JICYEHUU COCTOSHUS. TepMHUH «TeparneBTHueckd 3(P(HEeKTUBHOE KOIUYECTBOY
MOJKET OXBAaThIBaTh KOJIMYECTBO, KOTOPOE YIyYIIAeT B LEJIOM TEpalHi0, YMEHBIIAeT WU
yCTpaHsieT CUMIITOMBI, PU3HAKU WJIA MPUYHHBI COCTOSTHHSI W/MITH TOBBIIIAET TEPANEBTHYECKYIO
3(p(eKTUBHOCT,  JAPYroro TEpPameBTHYECKOTO CPEACTBa. B KOHKPETHBIX  BapUaHTaX
OCYIIECTBJIEHUS] TepareBTHUeCKU 3()(PEKTUBHOE KOJIUYECTBO MPENCTABIsIET COOOM KOJIUYECTRBO,
JOCTaTO4YHOE MJsi obecrieueHus usMmepsiemoro ypoBHs aktuBauuu PKR nukoro tuma mnm ee
MyTaHTHOI (popMbl. B onpeneneHHbIX BaprHaHTax OCyIIECTBISHUS TePANeBTHUECKU Y PEeKTUBHOE
KOJIMYECTBO MPEACTABIAET COOOH KOJNMYECTBO, AOCTATOYHOE I OOECIeueHHs peryJisiLuu
ypoBHeii 2,3-nudochornuuepara u/mnu ATP B KpoBH, B OTHOIIEHHUH KOTOPOH CYIIECTBYET TaKasl
HEOOXOAMMOCTb, WM AJIs JtedeHust neduuura nupysatkuHassl (PKD), remonutuaeckoi aHeMun
(HampuMep, XPOHWYECKOW T'€MOJMTUYECKOW aHEMHUH, HACIeICTBEHHOH Hec(hepounTapHoOi
aHEMHUH), CEepPIOBUIHOKJIETOUYHOH aHeMuH, TajacceMuu (Hampumep, OeTa-TajacceMun),
HACJIECTBEHHOTO C(epolnTO3a, HACJIEACTBEHHOIO 3JUIMNTOLMTO33, a0eTaIMIONpOTEeHnHEMUH
(wmn  cunppoma baccena-KopHiBeiira), mnapoOKCH3MaJbHOW HOYHOH  TIeMOTJIOOUHYPHH,
npuoOpeTeHHONW T'eMOJIMTHYECKON aHeMuu (Hampumep, BPOKIASHHBIX aHEMHH (Hampumep,
SH3UMOTMATHI)), aHEMUU TPU XPOHHYECKHX 3a0O0JIeBAHMAX, WM JIeYeHHs 3a00JIeBaHHUH WIIH
COCTOSIHUH, KOTOpBIE AaCCOLMHPOBAHBI C TOBBIIIEHHBIMH YpPOBHsIMH 2,3-mudocdorinmepara
(marmpumep, 3aboneBaHWil me4yeHH). B ompeneNeHHbIX  BapHaHTaX  OCYINECTBJICHUS
TepaneBTUIeCKU 3(PPEKTUBHOE KOIMYECTBO NMPEACTABISIET COOOI KOIUYECTBO, JOCTATOUHOE JIJIsI
obecnieuenns usmepsieMoro ypoBHs aktuauui PKR nukoro tuna wim ee MyTaHTHOU (popMbI 1
IUTSE peryJisinuu ypoBHel 2,3-nudocdoriuiepata B KPOBH, B OTHOLIEHHH KOTOPOH CYIIECTBYET
Takass HeOOXOAMMOCTb, WM JUIS JiedeHus1 nedunura nupysBatkuHassel (PKD), remonutudeckoit
aHeMuu (Hampumep, XPOHUYECKON FEeMOJINTUYECKOH  aHEeMUH, HACJIEACTBEHHON
Hec(pepOoLUTaAPHON aHeMUHM), CepIIOBHUIHOKIETOYHOW aHEMHUH, TajlacceMHuH (Hampumep, Oera-
TATacCeMHUM),  HACIIEACTBEHHOrO  C(eponuTo3a,  HACIEACTBEHHOTO  JJUIMNTOLMTO3A,
aberanunonporenHeMun (Wim cuHapoMa baccena-KopHiBseiira), mapoKCHU3MaJbHOW HOYHOH
reMOTJIOOMHYpUH, TPUOOPETEHHON TeMOJUTUYECKON aHEMHH (HApUMep, BPOXKIECHHBIX aHEMUIH
(Hampumep, SH3UMOMATHIA)), AHEMHH TMPU XPOHUYECKHX 3a0OJIeBaHUSIX, WJIH JICYEHUS
3a00/IeBaHUI WJIM COCTOSIHUH, KOTOPBIE aCCOLMUPOBAHBI C MOBBIIIEHHBIMH YPOBHSMHU 2,3-
nudochornmuuepara (Hanpumep, 3abojieBaHUl MedeHH) B OOHOM acmeKkTe TepameBTHYECKU
3¢ (eKTUBHOE KOJIMUYECTBO MPENCTABISET COOON KOIMYEeCTBO, Tpedyromeecs Ayt oOecreueHust y
CyOBEKTa OTBeTa B OTHOLICHWH TI€MOIJIOOMHA, NPEACTABISIIOINEro COOOH yBENIWYEeHHE
KoHueHTpauun Hb oTHOcHTeNnbHO MCXOAHOTO YpoBHS, cocTamisiomee >1,0 r/an (B 4acTHOCTH,

>1,5 o/pn wim >2,0 1/m1). Mcxonnoe 3HaveHue koHneHtpanuu Hb y cyOwekra mpencrasisier
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co0oli cpenHee 1o BCeM AOCTYITHBIM 3HaUeHHsIM KOHIeHTpauny Hb B mpenenax mo meHbIueii mepe
IBYX Henenb (HanpuMmep, 3 Henenb, 4 HeleNb, S Heaesb Wik 6 HeZleNb) 10 IPOBEACHUS JIUEHUS C
MOMOLIbI0 COEIMHEHUs, ONHUCAHHOTO B JaHHOM JOKyYMEHTe. B omnpeneneHHbIX aclekTax
TepaneBTHIeCKN 3(P(PEeKTUBHOE KONMYECTBO MPEACTABIsieT cOOOH KONMMYEeCTBO, Tpedyemoe s
YMEHBIIEHHUsI OOIIEro KOJNMYECTBA NMEpPEeNNBAHUI KPOBH, KOTOpble HEOOXOAMMBI ManueHTy. B
OITHOM acCIleKTe TeparneBTU4eCKH 3(p(eKTHBHOE KOJMMYecTBO Haxonmutcsi B nuama3zoHe 0,01-100
MI/KI Beca TeJa/IeHb MPEACTABIEHHOTO COoenuHeHus, kak, Hampumep, 0,1-100 mr/kr Beca
Tena/neHb. B ompeneneHHbIX BapuUaHTaX OCYLIECTBIEHHsS TepaneBTHUeCKHu >(pdexTuBHOE
KOJINYECTBO JAOJDKHO YMEHbIIATh 001ee KOJINIECTBO NEPENUBAHII KPOBHU, KOTOPbIE HEOOXOIUMBI
NaLUeHTy.

Kak 310 mcmonb3yercss B AaHHOM JOKYMEHTE, yMEHbLIEHHe OOIIero HeoOXOAMMOTro
KOJIMYECTBA NEPENBAHNIN KPOBH O3HAYAET YMEHbIIEHUE N0 MeHbllIel Mepe Ha 20% Konu4uecTsa
enuaul RBC, nepenuBaHue KOTOPBIX OCYLIECTBISIOT B MpeAesax Mo MeHbIIeH Mepe 5 Henemnb
JedeHusi. B ompeneneHHbIX BapuaHTaX OCYLIECTBICHHsSI yMEHbIIEHHE OOIIero HeoOXOIUMOro
KOJIMYECTBA TEepeMBaHUN KPOBU MpEACTaBisieT cOOOi yMeHblueHue Ha >33% KoIn4ecTBa
enunul] RBC, nepenuBaHue KOTOPBIX OCYLIECTBISIOT B Mpenesax 10 MeHblIeH Mepe 5 Hemlenb
JedeHusi. B ompeneneHHbIX BapuaHTaX OCYLIECTBICHHUsSI YMEHbIIEHHE OOIIero HeoOXOIUMOro
KOJIMYECTBA MEPEIMBAHUI KPOBH HAOMIOAAIOT uepes3 1o MeHbliel mepe 10 Henmenb (HanpuMep, 1o
MeHblIel Mepe 20 HelleNb WK 110 MeHbLIeH Mepe 24 Henenn) JeueHus.

Hcnonb3yemble B OaHHOM JOKyMEHTe cepnoBuaHOKIeTouHass aHemus (SCD),
3aboneBanne, OOYCIOBJIIEHHOE TE€HOTUIIOM SS reMoroOWHa, W JPENaHOLUTO3 MPUMEHSIOT
B3aUMO3aMeHsieMO. TepMHMH «ceprnoBHAHOKIeTO4YHass aHemusi» (SCD) onmceiBaer rpymmy
HACJIEICTBEHHBbIX HApyLIEHUII CO CTOPOHBI SPUTPOLUTOB. B ompeneireHHbIX BapHaHTax
ocyuiecTByieHus: y cyObekToB ¢ SCD B 3pUTpOLMTaX HMEETCS aHOMAJbHBIA T'€MOTJIOOUH,
HA3bIBAEMbI TeMOTJIOOMHOM S WM TIeMOrJIOOMHOM CEpPHOBUAHBIX SPUTPOLUTOB. B
OTpeNIeNIEHHbIX BapHaHTax ocyluecTBieHus y joneit ¢ SCD umeeTcs: Mo MeHbIIeH Mepe OIUH
AHOMAJIbHBIA T'eH, OOyCJIaBIUBAIOIIMK NPOAYLUpPOBaHHE remMoryioduHa S B opraHusme. B
OTpEeNeIeHHBIX BapHaHTax ocyuecTsienus y joneid ¢ SCD umeercs aBa rera remorsioOuHa S,
resotun SS remorioOuHa.

Tanaccemus: npexncrasisieT coOOH HACIEACTBEHHOE HAPYIIEHHE CO CTOPOHBI KPOBH, MPHU
KOTOPOM B OpTaHU3Me MPOAYLHUPYETCs aHOoMalbHas ¢opma remorioOnHa. B ompeneneHHbIX
BApPMAHTAX OCYILIECTBICHHs aHOMayibHasi (opma remornoOWHA TNPHUBOAWT B pe3yJbTaTe K
nepuuty audo anbda-, mubo Oerta-riobuHa. B ompeneneHHBIX BapuaHTaX OCYIIECTBIICHUS
HAapyIIeHHe MPHUBOAHNT B PE3yJIbTaTe K PA3pPyLICHUIO OONBIINUX KOJHYECTB 3PUTPOLIUTOB, YTO
BbI3bIBAET aHEMUIO. B ompeneneHHBIX BapuaHTax OCYIIECTBIEHMs TajlacCceMusl MPEACTaBIsET
coboii anbda-tamacceMuro. B ompeneneHHBIX BapHAaHTaX OCYINECTBICHUS TalacCEMUs
NpeACTaBysieT co0oi OeTa-TasacceMuro.

Kaxk 310 ncnonb3yercs B JaHHOM IOKyMEHTE, TEPMUH «AKTHBATOP» O3HA4YaeT CPEJCTBO,
KOoTOpoe obecrneunBaeT (Ha M3MEpsieMOM ypPOBHE) YBEIHMUYEHHE aKTHBHOCTH NMHPYBAaTKHHA3bl R

mukoro tuna (wt PKR) nnn BeI3bIBaeT yBenndeHne akTHBHOCTH MUPYBAaTKUHA3bl R aukoro tuma
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(wt PKR) 1o ypoBHS, KOTOPBIH MpeBBIIaeT HCXOHbIE ypoBHH akTUBHOCTH Wt PKR, mnm cpencrao,
KOTOpoe obecrieurnBaeT (Ha M3MEPSEMOM YPOBHE) YBEJIMYECHHE aKTHBHOCTH MYTAHTHOH (hOPMBI
nupyBatknHassl R (mPKR) wnm Be3BIBaeT yBeNMUEHHE AKTUBHOCTH MYTAHTHOH (hOPMBI
nupyBatknHasbl R (mPKR) 1o ypoBHS, KOTOpBIN MpeBBIIA€T UCXOAHBIE YPOBHU AKTHBHOCTH
myTtaHTHOH popmbl PKR, Hanpumep, 10 ypoBHs, KOTOpsIii cocTasisieT 20%, 40%, 50%, 60%, 70%,
80%, 90% wumu 100% ot aktuBHOCTH PKR mukoro Tuma.

Kak 3710 ucnonp3yercs B JAHHOM AOKYMEHTE, TEPMHUH «3PUTPOLHTAPHAST MACCA» WIH
PRBC otHOCUTCA K DSpUTpPOLMTAM, IOJY4YEHHBIM W3 €IUHHULBl LEJbHOW KpOBU IyTeM
LHEeHTPU(YrUpOBaHUS U yaaleHus OOJbIIeil YacTH Miia3Mbl KpOBU. B onpeneneHHbIX BapUaHTax
ocywectsieHus equnnna PRBC xapakrepusyercsi reMaTOKPUTHBIM YHCJIOM, COCTABIISIOIUM 10
MeHbIIel Mepe npudausnuTenbHo 95%. B onpeneneHHbIX BapuaHTaX OCYIIECTBJICHHS €IMHULA
PRBC xapakrepusyercss TIe€MaTOKPUTHBIM YHCJIOM, COCTaBJSIFOLIMM IO MEHbIIEH Mepe
npudau3uTenbHo 90%, 80%, 70%, 60%, 50%, 40%, 30%, 20% wuu 10%.

Kak 3T0 ncnonb3yercsi B JAHHOM JOKYMEHTE, TEPMUH «eX Vivoy B OTHOIIEHHU Criocoda
O3Ha4aeT, YTO Crnoco0 OCYINEeCTBISIIOT BHE opranu3Ma. Hampumep, kietky (Hampumep,
SPUTPOLUTHI), TKAHb WJIM KPOBb (COZAEpIKallve IO MEHbLIeH Mepe SPUTPOLMTHI, IUa3My MU
reMOTJIOONH) MOKHO BBIACIHUTH M3 OpraHU3Ma IJIsl IPUBEACHUS] B KOHTAKT C OMHUM MM Oosee
COEMHEHUSIMH, TPEACTaBIEHHBIMA B JaHHOM JOKYMEHTe, MM UuX (apMareBTHIECKH
NPUEMJIEMOH COJIBI0 MM (hapMaLleBTHUECKOH KOMITO3HMILMEH Ha UX OCHOBE HEOOs3aTeNbHO B
HCKYCCTBEHHO KOHTPOJHMPYEMBIX YCIOBHSX (HAIPUMeEp, TEMIEpaType).

Kak 3To ucnonb3yercst B TaHHOM JOKYMEHTE, TEPMHH «in Vitro» B OTHOLIEHHH CTIOCO0a
O3HA4YaeT, 4YTO CHOCO0 OCYIIECTBISIIOT BHE OpPraHM3Ma M OH U30JUPOBAaH B Ipenesax
UCKYCCTBEHHOH cpenbl. Hampumep, kieTky (Hampumep, SPHUTPOLUTHI) TKaHb WJIH KPOBb
(comepskampe MO MEHbIIEH Mepe SPUTPOLUTHL, TUIA3My M TeMOTJIOOMH) MOKHO BBIIEJIHTH U3
OpTraHu3Ma JJIs IPUBENEHHs B KOHTAKT C OJHUM WK 00Jiee COSAMHEHUSIMH, TIPEACTABICHHBIMU B
JAHHOM JOKYMEHTe, WIH UX (papMaleBTHYECKH MPHEMJIEMON COJIBI0 WIH (hapMaleBTHUECKON
KOMITO3UIHEHN HA UX OCHOBE B M30JUPOBAHHOW MCKYCCTBEHHOU cpele (Harmpumep, CHCTEME st
KYJIbTUBUPOBAHMS), B YACTHOCTH, B MPOOHMpPKE, B KyJIbType, B KOJOE, B MUKPOTUTPALIHOHHOM
niaHuere, Ha yamkax [letpu u T. 0.

Coenunenus

B naHHOM AOKyMEHTE ONMCAaHbl COEUHEHUs U KOMITO3ULIMK, KOTOpbIe akTUBUPYOT PKR
aUKOro Trmna u/win myTtantHbele popmel PKR, B yacTHOCTH Takue, KOTOpBIE ONMUCAHBI B JAHHOM
IOoKyMeHTe. B omHOM BapuaHTe OCyIIeCTBJIeHHs MpenycMoTpero coenunerue ¢opmy (1) - (V)
WY ero (hapMaLeBTHUYECKH IPUeMIIEMasi COJIb HITH (papMalieBTHYECKasi KOMITO3ULIHS, COMeprKaInas
coeauaenue Gopmy (1) - (V) mu ero papmMaLieBTHUECKH TPUEMIIEMYIO COJIb.

B nmepBoM BapuaHTe OCYINECTBICHHS HACTOSALIETO H300pPETEHUsI TPEACTABICHO

coenuHeHue, mpencrasiieHHoe Gpopmyioit (I):
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@),

wiu ero (hapMaleBTHYEeCKH IPUeMIIeMasi COJlb, TIE:

R! npencrasnser coboit Bomopoa, HeoOsI3aTeNbHO 3aMEIEHHBIN Ak, HEOOA3aTeTbHO
3aMEIICHHbIN  raJIOTeHaJKWI, HeoOs3aTelbHO 3aMEIIeHHBbIM  alKeHWI, Heo0s3aTebHO
3aMeILIeHHbIN aNKUHUJI, HeoOsI3aTeIbHO 3aMELIICHHBIH [IUKJIOAIKHI, HEOOsI3aTeIbHO 3aMeIeHHbII
reTepOLMKIINI, HeoOs3aTeNbHO 3ametneHHbIi apuit, -OR®L, -C(=0)RC! wu 3aiutHy 0 rpymmy s
aToMma a3oTa; rje:

Re! mpencrasisier coboii BOXOPO, HEOOS3ATENLHO 3aMEIEHHBIN ANKUIT WM 3AIUTHY O
TPYMIy Ui aTOMa KUCIOPOa,

R¢! mpencrapnsier coO0l HEOOA3aTENBHO 3aMeLIeHHbIN ankun uin -N(RY),, rae Kaskablii
BapuaHT R He3aBUCUMO mpeacTaBisier codoii Bomopon, —C¢alIKUI WM 3aLUTHYEO TPy AJIs
aToma asoTa,

kaxabii U3 R? u Q He3aBUCHUMO MPeCTaBIsieT CO00M HEOOSI3aTENbHO 3aMEIIEHHBIN 5- Hn
6-4JIEHHBII MOHOLUKJIMYECKUI reTepoapul,

kaxnbii u3 R? u RY HezaBucumo npencrassier coboii Bogopon, rajnores, -CN, —NO,, —Nj3,
HeoOs3aTeNnbHO 3aMerneHnbii ankui, -OR%, -N(R™M),, -C(=O)N(R™), umu -C(=0)R¢?

Ka4decTBe anbrepHatuBbl R? u RP, B3sAThIe BMecTe ¢ aTOMOM yriieponma, K KOTOPOMY OHH

; WA B
MNPUCOCAUHECHDBI, MOIYT O6paSOBbIBaTb HeO6$ISaTeHbHO SaMeLHeHHbIﬁ OUKJIOAJIKUII UJIU
HEOOsI3aTeNbHO 3aMEIEHHBIN MeTEPOLMKITIIL, TIE

KaKabli BapuaHT R He3aBUCMMO MpencTaBisieT Cco0OM BOHOPON, HEOOS3aTENBHO
samerieHHbIH —C1-CgallKUI WiIH 3alIUTHYIO TPYTITY JUIsl aTOMa a30Ta,

R mpencraBnsier coboii Bomopox, HeoOs3aTenbHO 3amernenHbiii —C-Coankun wmm
3aIUTHYO TPYIINY JAJIS aTOMa KMCIOPOaa; U

R npencrasinsier coboit Heobs3aTenbHo 3aMerneHHbI —C1-CealKkuir;, U

kaxapii u3 Ri u R* Hesasucumo mpexacrasnsier coboii Bonopon, ranoren, —CN, -ORY7, -
NR®),,

-N(R™)C(=0) R, -C(=O)N(R™),, -C(=0)R, -C(=0)OR?7, -SRIs, -S(=0),R,

-S(=O)RiS unu Heobs3aTenbHO 3amemeHHbI —C -CsalIKUIT, MM B KAUECTBE aJIbTEPHATHBBI
Ri u R, B3aTble BMeCTe C aTOMOM yriaepona, K KOTOPOMY OHH IPUCOEIMHEHBI, MOTYT
obpaszoBeiBath C=0, Heobs3aTeNbHO 3amelnieHHOe MoHoumukindeckoe Ci-CglMKIoaNKuIbHOE
KOJIBIIO MM HEeOOs3aTeIbHO 3aMeleHHOe MOHOLUKIHUECKOe C3-CereTeporMKIMIbHOE KOJIBIIO,
rac

KQKIbIH BapuaHT R™ He3aBUCMMO MpENCTaBIsieT Cco0Oi BOHOpPON, HEOOS3aTENBHO
samemiennbiii —C-Cgankmn, —OR®® wnu 3amurHyro rpymmy mias atoma asora, rae RO

npencrapisier coboil Bomopon, HeoOsi3atenbHO 3ameneHHbI —C-CealKul WM 3aIMUTHYIO
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IPYIIY IJIs1 aTOMa KUCIIOPOAA;

KXl BapuaHT R’ HE3aBHCHUMO TMpPENCTaBisieT COOOH BOMOPON, HEOOS3aTEIBHO
3amenteHHbIH —C-Cgallknuil WK 3aLIUTHYIO TPYIITY JJIs1 aTOMa KUCIIOPO/a,;

KaXKIbIi BapuaHT RS HE3aBHCHUMO MPEACTABISIET COOOM HEOOSI3aTENbHO 3aMEINEHHbIM
—C-Csankmr;, u

Ka)K/IbI BapUaHT RIS He3aBHCUMO TpencTaBisieT coboi HeoOsi3aTenbHO 3aMeeH bl —Cy-
Ceankmn, HeoOs3aTeNnbHO 3aMelneHHbIN Cg.1paphil, He00sS3aTENbHO 3aMeIIeHHBIN TeTepOoapuil WIN
3aIUTHYIO TPYIIY AJIS aTOMa CEpPhI.

Bo BTOpoM BapmaHTe OCYLIECTBIEHHsS HACTOSIIEr0 H300pPETeHUs] MPEACTaBICHO
coenuHeHue, npexacrasyieHHoe Gopmyroii (I), i ero papmaneBTHYECKH IpHEeMIIeMas COJIb, TIe
5- wnu O-uieHHBII MOHOLMKIMYECKHI TIeTepoapui, MpeAcTaBieHHbi R?, HeoOs3aTes bHO
3aMelIeH NPHU KaKIOM 3aMeIlaeéMOM aTOMeE YIiIepoza B KOJIbLe ¢ MoMolbio RP i HeoOs3aTenbHO
3aMeLIeH MPH KaKI0M 3aMeIaeMOM aTOMe a30Ta B KOJIbLE C MOMOIIbI0 R mpu aTom

KaXaplii BapuanT RP  HesaBucuMO mpezncrtaBisieT CcoOOMl  BOAOPOX, TajioOreH,
—CN,—NO,,—N3;, HeoOs3aTeIbHO 3aMEILIEHHBINA aJKWI, HEOOS3aTebHO 3aMEIIeHHBIH aJIKEHU,
HeoOs3aTeNIbHO ~ 3aMEINEHHbI  aJKUHWI, HEeOoOsA3aTeNIbHO  3aMEINEHHbIH  LMKJIOAJKHIL,
Heo0s3aTeJIbHO 3aMeIeHHbIH apiil, HeOOsI3aTeIbHO 3aMELIeHHBIH MeTePOLIUKIINII, He00S3aTeIBHO
3amenieHnbIi rerepoapui, -OR, -SRs2, -N(R™),, -C(=0)N(R?),, -N(R®)C(=0)R%, -C(=0)R¢4,
-C(=0)0OR%, -OC(=0)R%*, -S(=0)R%?, -S(=0),R%2, -S(=0)OR%¢, -OS(=0)R*, -S(=0),0R°,
OS(=0).R%,-S(FO)NR™),, ~ -S(=0)N(R™),,  -NR®)S(=O)R**,  -N(R™)S(=0),R%,
NR¥)C(=O)OR®,  -OC(=O)NR™);,  -NR™)C(FO)NR™),,  -NR¥)S(O)NR™),,
N(R»)S(=0),N(R™),, -NR™®)S(=0)OR%, -N(R?)S(=0),0R%®, -OS(=O)N(R™), wmu -

OS(=0),N(R™),; unu B Ka4eCTBE aIbTEPHATHBHI 1Ba BapraHTa RP, IPHCOENNHEHHbIE K OHOMY U

TOMY JK€ WJIM CMEXHBIM aTOMaM yTJepoja, B3ATbIe BMECTE C aTOMOM (aToMamH) yriepona, K
KOTOpOMY (KOTOPBIM) OHH TPUCOEAMHEHBI, MOTYT OOpa30BbIBATh HEOOS3aTEIBHO 3aMEIEHHBIN
LUKJIOAJIKUJI HJTH T€TEePOLUKIIOANKILL, TAE

KaXIbli BapuaHT R™ HE3aBUCUMO MpPEACTaBisieT COOOM BOMOPON, HEOOS3aTENBHO
3amenteHHbIH -C-CgaIKuT WK 3aIMUTHYIO TPYIIY I aTOMa a30Ta,

KXl BapuaHT R He3aBHCHUMO mpencrasisieT coOOM BOMOPON, HEOOS3aTENIBHO
3amenteHHbIH -C-CgaIKII WK 3aIMUTHYIO TPYIIY AJISI aTOMa KUCIOPOaa; U

Kakablid BapuaHT RS npencrassier coboii HeoOs3aTenbHO 3amerneHHbi -C 1-Cgalki;

KaK/IbIii BapuaHT RS2 HE3aBHCHUMO TpeCTaBIsieT co00it HeoOsI3aTeNIbHO 3aMereHHbIH -C -
CoaJIKHI MITH 3aI0UTHYIO TPYIINY AJIST aTOMa CEPBI, ’

R mpencrasisier coboit Bomopoxn, HeoOsi3arenbHO 3amerneHHblid -C-Cgalkunm wim
3aIUTHYO TPYIIY AJIST aTOMa a30Ta;

IIPU 3TOM OCTaJIbHBbIE IEPEMEHHbBIE OTIPEENIEHbI B IIEPBOM BaPHAHTE OCYIIECTBICHHUS.

B Tperpem BapuaHTE OCYLIECTBICHHS HACTOSALIETO M300PETEHHsI IPEACTABICHO
coenuHeHue, npeacrasieHHoe Gopmyroii (I), nmu ero GpapmaneBTUYECKH TpHEMIIEMas COJIb, TIe
5- wnm 6-uyieHHBIN MOHOLMKJIMYECKHI reTepoapull, TpeacTaBieH b R?, BbIOpaH W3 OIHOTO U3

CJIEIYIOLIETO:
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R 1p R®), R . (B . (R®)p
il @4 J ! )
nc P p
(R Jp R R H (R N &
I ] 3
} b
{Rp]p (R Jo {Rp)p ‘J“

rae

Kaxabli BapuaHT R™ u R™ He3aBrCHMMO TpencTaBisieT co0oil BOXOPO, HEOOSA3aTENbHO
3amenieHHbIH —C-Ceallkuil WM 3alUTHYIO TPYIITY AJIs aTOMa a30Ta,;

p pasusiercs 0, 1, 2, 3 wnu 4, Kak MO3BOJIAET BAJIEGHTHOCTD,

IPU 3TOM OCTaJbHbIE MEPEMEHHbIE ONPEIENECHbl B NEPBOM WJIM BTOPOM BapHaHTaX
OCYIIECTBJICHUSI.

B dyerBepTOM BapHWaHTE OCYINECTBJICHUS HACTOSIIErO H300pETEHHs MPEACTaBICHO
coenuHeHue, npeacrabieHHoe Gopmyoii (I), uau ero papmaneBTUYECKH TpUEMIIEMAs COJIb, TIE
5- vy 6-uJIeHHBI MOHOLIMKJIMYECKHI reTepOapul, TpencTaBieH b R?, BbIOpaH U3 OIHOTO U3

CJIEIYIOLIETO:

R) R (R (R, (R, iR"!p “‘"‘"’n RP] tR"lp

W\fﬁ“&@‘?f& FRLRER ]

RP),  (R® )p (Rp]p (RP), RD} (RP ]p Rn]p

v, o,

(R"lp RP}p
LS n 2@%
,{nc

3
Ipru 3TOM OCTaJIbHbIC TCPEMCHHBIC OIPEACIICHbI B IMEPBOM, BTOPOM HIIHM TPEThEM
BapHuaHTax OCYIICCTBJICHUA.

B nmATOM BapmaHTe OCYIIECTBJICHHS HACTOSILIErO M300pETeHHs TMPEACTABICHO
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coenuHeHue, npeacrasieHHoe Gopmyroii (I), nmm ero GpapmaneBTUYECKN IpHEMIIEMas COJIb, TIe

5- wm 6-uyieHHBI MOHOLMKJIMYECKHI reTepOapul, TpeacTaBIeH bl R?, BbIOpaH W3 OXHOTO U3

CIEOYIOUIETO:!
RP (R} RPLH Fevd
(RP), re), (R R Nl b v | ( ﬁ" {RPIP}:
i N \ ﬂ—i 0
le "‘{u. "In. "‘L Iinc dnq

IPU 3TOM OCTajbHblE IEPEMEHHBbIE OIpeNesieHbl B IEPBOM, BTOPOM, TPETbEM WIH
4eTBEPTOM BapUAHTaX OCYLIECTBJICHHUS.
B mecrom BapuaHTe OCYINECTBIEHUS IO HACTOAIIEMY H300PETEHHIO NPENCTABIEHO

coenuHeHue, npencrapieHHoe ¢popmyioi (II):

(1),

i ero (papMaieBTUYECKH puemiiemMasi Coiib, rae q paBusiercs 0, 1, 2 wiu 3; npu 3ToM
OCTajJibHble TEepEeMEHHbIE ONpEeNeNeHbl B TIEPBOM, BTOPOM, TPEThEM, YETBEPTOM WU IISITOM
BapUAHTaxX OCYIIEeCTBJICHUs. B omnpeneneHHbIX BapHaHTaX OCYILIECTBIEHUS TMPEACTABICHO

COCOUHEHUE, TIPCACTABJICHHOC OHHOﬁ H3 CICOYHOINX d)OpMy.ﬂ:
R¥
S5

No ‘h i N b
R"“-“'ﬂm \fi - \ A3
(RF)q |, ! R’
R (I-a); R (II-b);

ero (hapmareBTHYeCKH MpueMiIeMasi CoJb.
B cenpmMoM BapmaHTE OCYLIECTBICHHS IO HACTOSIIEMY H300PETEHHIO MPEACTaBICHO

coenuHeHue, mpencrasieHHoe dpopmyoit (I111):

Ri. RF
(RP), S =N q

N \

I "
I N :
&
(1),
win ero hapMaleBTUYECKH MpreMiieMasi Cojib, Tae ( pasHsiercs: 0, 1, 2 wiu 3; mpu 3TOM
OCTaJIbHbIE MEPEMEHHBIE OMNpPENETIEHbl B NMEPBOM, BTOPOM, TPETBEM, YETBEPTOM, ISATOM WIH

EeCTOM BapHUaHTaxX OCYIICCTBIICHUA.

B BoceMOM BAPHUAHTEC OCYLICCTBJICHUA IO HACTOALICMY I/1306peTeHI/II'O NpeaACTaBICHO
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COeIMHEHUE, npe):[CTaBneHHoe dopmyoit (IV):

Re
\Qﬁlﬂ e
(Iv),
i ero (papManieBTUYECKH puemMiieMasi coiib, rae q pasusercs 0, 1, 2 wiu 3; mpu 3ToM
OCTAJIbHBIE NIEPEMEHHBIE ONPEEIEHbI B IEPBOM, BTOPOM, TPETbEM, YETBEPTOM, IATOM, LIECTOM

Ui CEAbMOM BapHUaHTax OCYILIECTBJICHUS.

B neBsToM BapuaHTE OCYLIECTBIEHHs IO HACTOSINEMY H300PETEHMIO MPEACTaBICHO

coenuHeHue, rpencrapieHHoe popmyioi (V):
pi. R*

V),

i ero (papmMarieBTUYECKH puemiiemMasi Cojib, rae q pasusiercs 0, 1, 2 wiu 3; mpu 5TOM
OCTaJIbHbIE MIEPEMEHHBIE ONPE/IEIIEHbI B IEPBOM, BTOPOM, TPETHEM, UETBEPTOM, IISITOM, LIECTOM,
CebMOM HJIM BOCBMOM BapUaHTaX OCYIIECTBJICHUS.

B necstom BapuaHTe OCYILIECTBICHMS IO HACTOSIINEMY H300PETEHHIO MPEACTaBICHO
coenunenue, npencrasienHoe Gopmynoit (1), (III), (IV) wm (V), wiu ero ¢papmaneBTHUECKU
npremiemMas coiib, rae R mpexncrasisier coboit Bogopon wiu —Cj4aJIKKT; PH STOM OCTaJIbHbIE
NepEMEHHBIE ONPEeNIEHbl BO BTOPOM, TPEThEM, YETBEPTOM, IISITOM, LIECTOM, CEABMOM, BOCBMOM
WJIN IEBATOM BaPHAHTAX OCYINECTBJICHUS.

B ogunHHAAIIATOM BapraHTe OCYIIECTBIICHUS MO HACTOSIIEMY H300PETEHHIO TPEACTABICHO
coennnaenue, npencrasienHoe Gopmynoit (1), (III), (IV) wm (V), wiu ero ¢apmaneBTHUIECKH
npuemMiIeMasi CoJlb, T KaX bl BapuaHT RP HE3aBHCHMO MpencTaBisieT COOOH BOAOPO, TaJIOTeH,
HeoOs3aTenbHo 3aMerneHHbiii Cpgankun, —CN,—NO,,—Nj;, -OR%, -N(R™2),, -C(=0)N(R™2),, -
C(=O0O)R%, mmu -C(=0)OR°*;, mpu 3TOM OCTaJbHBbIE MEPEMEHHBIE ONMpPENENEHBI BO BTOPOM,
TPETbEM, YETBEPTOM, IISITOM, LIECTOM, CEIbMOM, BOCBMOM, AEBSITOM HJIM JECSITOM BapUaHTAX
OCYILI€CTBJIEHUSI.

B nBenagnatom BapHaHTE OCYINECTBJICHHS] HACTOSIIETO HM300PETEHHs MPEACTaBICHO
coennnaenue, npeacrasiaernoe popmyoi (1), (1), (II1), (IV) wnu (V), unu ero papmaneBTHIECKH
npuemJjiemMasi Cojib, Ti€ S- WIN 6-UJIEHHbII MOHOLMKINYECKUN TeTepOapw, MPeACTaBIeHHbIHN Q,

BbIOpaH U3 CJIEAYIOIIETO:
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KaX/blii BapuaHT R He3aBHCUMO MpeacTaBisieT coboit Bogopon, ranoreH, —CN, —NO,,
—N3, HeoOs13aTeIbHO 3aMEIIIeHHBIN KW, HE0Os13aTeIbHO 3aMELICHHBIH aJIKEHUII, HEO00s3aTeIbHO
3aMELIeHHbIH aJIKHHUI, He0Os13aTeIbHO 3aMELICHHbIH [IUKJIOAJIKHJI, HEOOsI3aTeIbHO 3aMEILEeHHbIIH
apuJi, HeoOsI3aTENIbHO 3aMeIEHHbIN TeTePOLIMKIINI, HEO0sA3aTeIbHO 3aMEIEHHBIN reTepOoapull, -
OR%, -SRs! -N(R"?),,

-C(=0)N(R™),, -N(R2)C(=0)R®3, -C(=0)R3, -C(=0)OR%** -OC(=0O)R%, -S(=0)R®!, -
S(=0)Rs!, -S(=0)OR%* -OS(=0)R3, -S(=0),0R%* -OS(=0),R3, -S(=0)N(R™),,

-S(=0);N(R™),, -N(R?2)S(=0)RS!, -N(R2)S(=0),R!, -N(R2)C(=0)OR**,

-OC(=O)N(R™),, -N(R™)C(=O)N(R™),, -NR™)S(=O)N(R™);, -NR")S(=0),N(R"),, -
NR2)S(=0)0R%, -N(R™)S(=0),0R%* -OS(=0)N(R™), wumu -OS(=0),N(R™),; wunu nBa
BapuaHTa R", MpUCOEIMHEHHBIE K OMHOMY U TOMY K€ WJIM CMEXHBIM aTOMaM yTJIepoia, B3sThIe
BMECT€ C aTOMaM{ YIJIepona, K KOTOPbIM OHHM MPHCOEIUWHEHBbI, O0pa3yrT HeoOsi3aTesbHO
3aMEIEHHbIN [TUKIOAIKIII WK FETEPOLIUKIIOAKIIT, TIe

KXl BapvaHT R™ HE3aBUCHUMO MpPENCTaBJIsIET COOOHM BOMOPON, HEOOS3aTENIBHO
samernieHHbIH —C-CgallKUjI WM 3aIUTHYO TPYIIY JJIsl aTOMa a30Ta,;

KXl BapuaHT R He3aBHCHUMO MpencTaBisieT co0OH BOMOPON, HEOOS3aTENBHO
samerneHHbIH —C-CgallKUiI WK 3alIUTHYO TPYTIY JJIs aTOMa KUCJIOPO/a,;

KaXKIblii BapuaHT RS He3aBHCHMO MNpEACTaBISIET COOOM HEOOSI3aTENbHO 3aMEINEHHbIM
—C-Coankmir,

KaXkIbIii BApHaHT RS! He3aBUCUMO mpencTaBisieT co00i HeOOsI3aTENBbHO 3aMeneHHbIH —C -
CealKWJI WITH 3aIUTHY O TPYIINY JIJIsl aTOMa CePbI;

n paBusierca 0, 1, 2 unu 3, Kak MO3BOJIAET BAJEHTHOCTD, U

Kaxabii u3 R™ R™ y R™M gesaBucuMo mpencTaBisieT coOOH BOIOPOM, HEOOS3aTENBHO
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3ameuieHHbI —C-Cgallknui WK 3alUTHYIO TPYNIy A7 aTOMAa a30Ta,

IIPU 5TOM OCTaJIbHbIE TIEPEMEHHBIE ONPE/IENEHbI B IEPBOM, BTOPOM, TPETHEM, HETBEPTOM,
IATOM, LIECTOM, CEAbMOM, BOCBMOM, J€BSATOM, [ECATOM WJIM OJMHHAALATOM BapHaHTax
OCYIIIECTBJICHUS.

B TpuHagnmaToM BapuaHTe OCYLIECTBJIEHHUs HACTOSINErO H300pETEeHUs! NPEeNCTABIEHO
coeanHeHue, npeacrasiaernoe popmyoii (1), (II), (II1), (IV) wnu (V), unu ero ¢papmaneBTHIECKH
npuemiieMas Cob, rie S5- WIN O-uJeHHbIH MOHOLMKJINYECKUN reTepoapu, mpeacTasieHHbli Q,

BbIOpaH U3 CJIEAYIOIIETO:

R om (R (R™), (R") R™,
A=A * RS2
Uy (R (R, (R™n (R"},

\@,KJH\@

...L

{Rn]’n {R ]’n Rn}n {Rn]’n R"}" [R ln
|RAYR P
na %(‘ ana

(R, (R, (R, (R")n
[R"]n }"i m -\-u." ‘q-."
\
N ﬁﬁu )‘\‘0
~ L :
>

IIPU 3TOM OCTaJIbHbIE TIEPEMEHHBIE ONPEEICHbI B IEPBOM, BTOPOM, TPETHEM, YETBEPTOM,
ISITOM, IIECTOM, CEIbMOM, BOCBMOM, IEBSITOM, NECSITOM, OAMHHAALATOM MJIHM JIBEHAILATOM
BapPHUAHTAX OCYLIECTBIICHHSI.

B dyerbipHanLATOM BapHaHTE OCYIIECTBJICHUS HACTOSIIETO M300PETEHHs MPEACTaBICHO
coennnenue, npeacrasiaernoe popmyoi (1), (II), (II1), (IV) wu (V), wnu ero ¢papmaneBTHIECKH

npuemiieMasi Colb, Tae S5- WK O-uJeHHbIH MOHOLMKJIMYECKUN reTepoapu, mpeacTaBieHHbii Q,

BbIOpaH U3 CJIEAYIOIIETO:

R™), R"rn "‘ by R

Iil'li

" mnmﬂ . RN R/
W Ny R ?ﬁ%

IpU 5TOM OCTAJIbHBIEC IEPEMCHHBIC OIPEACIICHBI B ICPBOM, BTOPOM, TPETHEM, HETBEPTOM,

2
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IIATOM, MMECTOM, CECABMOM, BOCBMOM, JACBATOM, ACCATOM, OJUMHHAALATOM, ABCHAALATOM WJIN

TPUHALATOM BapHUaHTaX OCYILECTBJICHHUS.
B nsiTHanmaTom BapuiaHTe OCYIIECTBJICHHS IO HACTOSIIIEMY U300pPETEHHIO MPEICTABICHO

coeanHeHue, npeacrasiaernoe popmyioii (1), (II), (II1), (IV) wnu (V), unu ero ¢papmaneBTHIECKH
(R")n
(R")n

-

4"&

npuemieMasi conb, rae Q mpeacrasisier coOon 150 051 ; TIPU 3TOM

;
OCTAaJIbHBIC MICPEMEHHBIC OMPEACIICHBI B IICPBOM, BTOPOM, TPETHEM, UCTBCPTOM, IIKAITOM, HICCTOM,
CCAbMOM, BOCbBMOM, JOCBATOM, ACCATOM, OAMHHAALUATOM, ABCHAALATOM, TpPUHAALUATOM HWIJIN
YCTBIPHAAUATOM BapHAaHTaX OCYLICCTBJICHUS. B AOMOJIHUTECJIBHBIX BapUaHTaX OCYILICCTBJICHUA
MPECTaBIeHO coeanHeHue, npexacrasieHHoe gopmynoit (1), (1), (II), (IV) wmu (V), umm ero
(R
N
s

(dapmaLeBTHUECKH TpuemieMas cosib, rae Q mpencrasiser coOoii ; TIPH 3TOM
OCTaJIbHbIE TIEPEMEHHBIE ONPEEICHbI B IEPBOM, BTOPOM, TPETHEM, YETBEPTOM, ISITOM, LIECTOM,
CeIbMOM, BOCBMOM, IEBSITOM, NECSTOM, OIMHHAILATOM, IBEHAALATOM, TPHHAALATOM HIIH
YeTBIPHAALIATOM BapUAHTAX OCYIIECTBIICHHSI.

B mectHaaaToM BapraHTe OCYIECTBJIEHUS 10 HACTOSIIEMY H300PETEHHUIO MPEICTABICHO

coenunenue, npeacrasiaernoe popmyoi (1), (II), (II1), (IV) wnu (V), wnu ero ¢papmaneBTHIECKH
R

npuemiseMasi conb, rae Q mpeacrasiser coOoi ; IPU 3TOM OCTaJIbHblE MEepPEeMEHHbIE

2
ONpeAesieHbl B MEPBOM, BTOPOM, TPETbEM, YETBEPTOM, ISITOM, LIECTOM, CEAbMOM, BOCBMOM,
JEBSITOM, 1€CSITOM, OJJMHHAALIATOM, IBEHAILIATOM, TPUHAALATOM WUJIU YE€ThIPHAILIATOM BapHaHTax
OCYILECTBJICHUs.. B NOMOJHUTENBHBIX BapUAHTAX OCYLIECTBJICHUS MPENCTABIECHO COEAUHEHUE,

npexncrasiaernoe Gopmyoii (1), (IT), (IIL), (IV) nnum (V), wim ero papmaneBTudecku mpuemieMas

(R")n

e 2

conb, rae Q mpencTaBuseT coboi ; TIPU 3TOM OCTaJIbHbIE€ IEPEMEHHBIE ONPEEIICHbI B
MIEPBOM, BTOPOM, TPEThEM, YETBEPTOM, MATOM, LIECTOM, CEABMOM, BOCBMOM, AEBITOM, JECITOM,
OMHHALIATOM, ABEHAALATOM, TPUHAALATOM HJIM YETBIPHAALATOM BapUaHTax OCyLIEeCTBIeHUs. B
ONpeNENIEHHBbIX BapHaHTax ocylnecTBieHus: R? u Q sBJISIOTCS ONMHAKOBBIMU. B ompeneneHHbIX

BapUaHTaX OCyIIecTBiIeHks R? u Q SBJISIFOTCS pa3HBIMH.

B cemuagmaTom BapHUAHTE OCYLIECCTBJICHUA MO HACTOALIEMY I/1306peTeHI/IIO NpeaACTaBICHO
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coennHenue, npeacrasiaernoe popmyioii (1), (II), (II1), (IV) wnu (V), unu ero ¢papmaneBTHIECKH
npuemiemMas cojb, rae R™ npencrasnser coboit Bogopon mimu —Ci_4aKuiI, TIPU 3TOM OCTaJIbHbIE
NEPEMEHHDBIE ABJIAKOTCA TaKUMM, KaK B ABCHAALUATOM, TPUHAALATOM, YCTbIPHAALATOM HWJIN
ISITHAATOM BapUaHTaX OCYINECTBIICHUS.

B cemHaanaToM BapHaHTe OCYLIECTBICHHS 110 HACTOALIEMY H300PETEHHUIO TPEACTABICHO
coeanHeHue, npeacrasiaernoe popmyoii (1), (II), (1), (IV) unu (V), unu ero ¢papmaneBTHIECKH
npuemiiemas coiib, e R™ npencrasisier coboii Bomopon win —Ci_4aJIKuit, Py 5TOM OCTaJIbHbIE
NEPEMECHHDBIC ABJIAKOTCA TaKUMH, KaK B ABCHAALUATOM, TPUHAALATOM, YCTbIpHAALATOM HWIIN
ISITHAATOM BapUAaHTaX OCYINECTBIICHUS.

B cemHaamarom BapuaHTE OCYILIECTBIEHHMsS HACTOALIETO H300pETEHHs MPEACTaBICHO
coeanHenue, npeacrasiaernoe popmyoii (1), (II), (II1), (IV) unu (V), unu ero ¢papmaneBTHIECKH
npuemiiemas coiib, e R npencrasisier coboii Bomopon win —Ci_4aJIKuit, Py 5TOM OCTaJIbHbIE
NepeMeHHbIe SABJISIOTCS TAKUMH, KaK B JIBEHAJLIATOM, TPUHAILATOM, YETHIPHAALATOM WU
ISITHALIATOM BapUAaHTaX OCYINECTBIICHUS.

B BoceMHanmatoM BapHaHTE€ OCYLIECTBIECHHUS 10 HACTOSINEMY H300pETEHUIO
npeACTaBIeHO coenuHenue, npeacrasiaennoe Gopmysioii (1), (II), (II1), (IV) umu (V), wiu ero
(apmaneBTHUECKH IPUEMIIEMasi COJIb, TAE K Kbl BapuaHT R He3aBUCUMO MpeAcTaBIsieT coOoi
BOZIOPOI, TanoreH, HeoOs3arenbHO 3amenennblit Cpankun, —“CN,—NO,,—Nj, -OR%, -N(R™2),, -
C(=O)N(R™),, -C(=0O)R®® unu

-C(=0)OR®*; mpu 5TOM OCTajbHbIE MEPEMEHHBIE ONpPENENEHbl B IBEHAIIATOM,
TPHUHAAUATOM, YCTbIpHAALATOM, IIITHAAUATOM, MICCTHAALUATOM HWJIHM CEMHAAUATOM BapHaHTax
OCYIIECTBJICHUSI.

B neBsTHagmaroM BapWaHTe OCYINECTBJICHHS IO HACTOSIIEMY H300pETEeHHIO
NpPEACTaBICHO coenuHeHue, npeacrasiennoe gopmysoit (1), (II), (1), (IV) wm (V), wim ero
(apmanieBTHUECKH TIpreMIieMasi Coiib, rae R! mpencrasnsier coboii Bomopon wim —C -Cyankmu;
IPpU 5TOM OCTAJIbHBIC IEPEMEHHDBIC OIPEACIICHBI B IEPBOM, BTOPOM, TPETHEM, UETBEPTOM, IIATOM,
mecToM, CeAbMOM, BOCBMOM, NCBATOM, NCCATOM, OAMHHAALATOM, ABCHAALUATOM, TPUHAALATOM,
YETbIPHAAUATOM, MATHAALATOM, HIECTHAALATOM, CEMHAALATOM HJIM BOCEMHAALATOM BapUaHTax
OCYIL[ECTBJICHUSL.

B nBapmaToM BapuaHTe OCYINECTBJICHUS IO HACTOSIIEMY HM300pPETEHUIO MPEACTABICHO
coeannenue, npeacrasiaernoe popmyoi (1), (II), (II1), (IV) wu (V), wnu ero ¢papmaneBTHIECKH
npuemiiemMasi cojib, riae R! mpencraBisier co0Of METWI;, MPU 3TOM OCTaJbHBIE MMEPEMEHHBIE
OIpeAeNieHbl B IEPBOM, BTOPOM, TPETHEM, YETBEPTOM, IISITOM, IIECTOM, CENbBMOM, BOCBMOM,
ACBATOM, AE€CATOM, OAUHHAAIATOM, ABCHAALATOM, TPUHAALUATOM, YETBIPHAAIATOM, MMATHAALIATOM,
IIECTHAL[ATOM, CEMHAILIATOM HJIH BOCEMHAIIIATOM BaPHAHTaX OCYIIECTBIICHUSL.

B nBagmate mepBOM BapuaHTE OCYINECTBIEHHsS [0 HACTOALIEMY H300pETEHHIO
NPEACTaBICHO coenuHeHue, npeacrasiennoe gopmyoit (1), (II), (1), (IV) wmm (V), wm ero
(papManeBTHUECKH IPUEMIIEMAst COJIb, e Kaxbiii u3 Rl u RF He3aBrcuMo npencrasiser coboi
sozopoxn, ranores, -OR°7 wnn —C;-C,ankui;, Wwin B Ka4ecTBe anbTepHaTuBbl Ri u R¥ coenmnensl

OpyT ¢ Apyrom ¢ obpazosanueM =0, IPHU 3TOM OCTAJIbHbIE TIEPEMEHHBIE ONPEIeICHbI B TIEPBOM,
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BTOPOM, TPETbEM, YETBEPTOM, IIATOM, LIECTOM, CEAbMOM, BOCBMOM, IEBSITOM, JECSATOM,
OMHHAJIIATOM, IBEHAILATOM, TPUHAALATOM, YETBIPHAILATOM, IMATHAALATOM, LIECTHAALATOM,
CEMHAIIIATOM, BOCEMHAALIATOM, I€BATHAILATOM HJIM JIBAAIATOM BaPHAHTAX OCYINECTBIICHHSL.

B nBagmate BTOPOM BapHaHTE OCYLIECTBIEHHS [0 HACTOALIEMY H300PETEHUIO
NPEACTaBICHO coenuHeHue, npeacrasiennoe gopmyoit (1), (II), (1), (IV) wmm (V), wm ero
(hapManeBTHUECKH TIPUEMJIEMAst COJIb, TE Kaabiil u3 RI u RX npencrassier coboit Bogopox; npu
5TOM OCTaJIbHbIE TEPEMEHHBbIE ONPENETICHbl B MEPBOM, BTOPOM, TPETHEM, YETBEPTOM, IISITOM,
IIECTOM, CEIbMOM, BOCBMOM, I€BSITOM, NI€CSITOM, OAMHHAAIIATOM, ABEHAIATOM, TPUHAALIATOM,
YEThIPHALIATOM, ISTHAIATOM, IIECTHAIATOM, CEMHAJIIIATOM, BOCEMHA/ILIATOM,
AEBSITHAALIATOM, ABALATOM HJIH IBAALIATH IIEPBOM BaPUAHTAX OCYIIECTBICHMS.

B nBanuate TpeTheM BapHaHTE OCYINECTBJIEHHS I10 HACTOSIIEMY H300pETEHHIO
MPEICTaBIeHO coeanHeHue, npeacrasieHHoe gopmynoit (1), (1), (II), (IV) wmu (V), umm ero
(papmaneBTHUECKH TIpUEMIIEMAst COJTb, Te Kaxabiii u3 R? u RP npencrasisier coboit Bonopox; npu
5TOM OCTaJIbHbIE TEPEMEHHBbIE ONpPENEIeHbl B IIEPBOM, BTOPOM, TPETHEM, YETBEPTOM, IISTOM,
IIIECTOM, CEIbMOM, BOCBMOM, IE€BSITOM, JI€CSITOM, OAMHHAALIATOM, ABEHALATOM, TPUHAALIATOM,
YeThIPHALIATOM, ISITHAJLATOM, IIECTHALATOM, CEMHA/ILIATOM, BOCEMHA/ILIATOM,
AEBATHAALATOM, J[BajlATOM, J[ABaJLATh IMEePBOM WM JBajJLaTh BTOPOM BapHaHTax
OCYLLECTBJICHUS].

B nBamuate uUeTBepTOM BapHaHTE OCYLIECTBJIEHHS IO HACTOSAILIEMY H300PETEHUIO
NpeACTaBICHO coenuHenue, npeacrasiennoe Gopmysoit (1), (II), (II1), (IV) wmm (V), wim ero
(apMaLieBTHUECKH TpuUemiieMasi Cojib, Tae ( paBHsiercs O wiam 1, mpu 3TOM OCTaJIbHbIE
NePpEMEHHBbIE OIpEIeNIeHbl B IISITOM, INEeCTOM, CEIbMOM, BOCBMOM, JEBSITOM, JECSTOM,
OIMHHAIATOM, IBEHAILATOM, TPHHAALATOM, YETHIPHAILATOM, MATHAALATOM, LIECTHAALIATOM,
CEMHA/IIIATOM, BOCEMHAILATOM, MIEBSITHAALIATOM, JBAIATOM, JBAIlaTh IMEPBOM, IBAALATH
BTOPOM WJIM IBAIIaTh TPETHEM BAPHAHTAX OCYINECTBICHUS.

B nBaguaTte mATOM BapHaHTE OCYLIECTBICHHUS IO HACTOSIIEMY H300pETEHHIO
NpPEACTaBICHO coenuHenue, npeacrasiennoe gopmysoit (1), (II), (1), (IV) wm (V), wim ero
(apMaLieBTHUECKH TpuUemiieMasi Cojib, rae n paBHsiercs O wiam 1, mpW 3TOM OCTaJIbHBIE
NepEeMEeHHbIE ONPEAeJCHbl B JABEHAIATOM, TPUHAALATOM, YETHIPHAALATOM, IISITHAALIATOM,
IIECTHALATOM, CEMHAILIATOM, BOCEMHA/IIATOM, JAECBSITHAAATOM, ABAILATOM, IBAALATE IIEPBOM,
IBA/ILATH BTOPOM, ABAILATH TPETHEM HJIH BAALATH YETBEPTOM BAPHAHTAX OCYIIECTBIICHHSL.

B onHOM BapuaHTe OCYIIECTBIICHHUS COSTUHEHNE HIIH ero (papMaleBTHYEeCKU IprueMiieMast
coJb BeIOpaHbl u3 coenunenuii popmya (I) - (V), npeacraBineHHbIX B mpuMepax u B Tabnune 1 u
Ha ¢urype 1.

CoenuHeHns, ONMCAHHBIE B TAHHOM JOKYMEHTE, MPHUMEHUMBI B Ka4eCTBE aKTUBATOPOB
myTaHTHBIX (opm PKR, xapakrepusyromuxcs 0Oojee HU3KMMU YPOBHSAMH AKTUBHOCTH IIO
cpaBHeHmnio ¢ PKR nukoro tumna, TakuM o0pa3om, OHHU SIBIISIFOTCSI TPUMEHUMBIMH TSI CITOCOOOB
no Hacrosemy n3odperenuro. Takne mytaunu B PKR MoryT BnusiTh Ha akTUBHOCTDb (pepMeHTa
(xaramuTnyeckyro 3((PEeKTHBHOCTB), PEryJSTOPHbIE CBOWCTBA (MOAYJSIIMIO C TOMOIIBIO

oucdocdara ppykrossl (FBP)/ATP) w/unu tepmocrabuinbHOCTh pepmenta. [Ipumepbl Takux
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myTauuii onucanbl B Valentini et al, JBC 2002. HekoTopble mpuMepbl MyTaHTHBIX (JOPM, KOTOPBIE
AKTUBUPYIOTCS] COEAMHEHUSIMU, OTMCAHHBIMU B JAHHOM JNOKyMeHTe, BkiodaroT G332S, G364D,
T384M, R479H, R479K, R486W, R532W, K410E, R510Q u R490W. be3 orpaHnu4deHust Kakom-
100 TeopHel COeANHEHUs], ONMCAHHbIE B JAHHOM JOKYMEHTE, BJIUSIOT Ha YPOBHU aKTHBHOCTH
myTaHTHbIX (opm PKR myrem aktuBupoBanus MyTanTHeIX GopMm PKR, He BOCTIpHUMUHUBBEIX K
FBP, BoccTanOBIIEHUS TEPMOCTAOUIIBHOCTH Y MYTaHTHBIX (POPM € MOHM)KEHHON CTAOUIBHOCTBIO
WA BOCCTAaHOBJIEHUS KaTAJIUTHYECKOW 3(PPEKTMBHOCTH Yy MYTaHTHBIX (OPM C HapyIIEHHOH
byHKIMEH. AKTUBHUPYIOLIYIO AaKTHBHOCTh COEOUHEHUH 10 HACTOSAIIEMY MH300pPETeHHI0 B
oTHomweHnH MyTaHTHBIX (opm PKR MoxHO uccrnenoBatb B COOTBETCTBHH CO CIOCOOOM,
onucaHHbiM B npumepax 11-17. CoeauHeHus, onucaHHblE B JAHHOM JAOKYMEHTE, TaKxke
IIPUMEHUMBI B KauecTBe akTuBaTopoB PKR nukoro tumna.

B ongHOM BapuaHTe OCyLIECTBIEHMs, YTOOBI YBEIHYUTH HPONOJIKUTENBHOCTb >KHU3HH
SPUTPOLUTOB, COETUHEHNE, KOMIIO3ULIUIO WIIH (PapMaLleBTHUECKYI0 KOMIO3HLIUIO, OMMCAHHBIE B
JaHHOM JOKYMEHTE, SKCTPAKOPIOPAJIbHO NOOABISIOT HEMOCPEACTBEHHO K LIEIbHOW KPOBU HIIH
SPUTPOLIUTAPHON Macce WiIM O00eCIeUYMBAIOT HMX HEMOCPEACTBEHHYIO JOCTaBKYy MAIHEHTY
(Hampumep, myTeM W/m, B/B, B/M BBEIEHUS, MEPOPAJIbHOIO, WHIAJSIIMOHHOTO (IOCTaBKa B
a’3PO30JIN3UPOBAHHOM BUJIE), TPAHCAEPMAJIBHOTO, MOABS3BIYHOTO U APYTHX My TeH nocTaBky). bes
OrpaHUYEeHUs KAaKOH-IN00 TeopHel COeANHEHHNs, OTTMCAHHbIE B JAHHOM JIOKYMEHTE, Y BEJINUNBAIOT
NpOAOJKUTENBHOCTE ku3HH RBC, M TakuM 00pa3oM NpemsiTCTBYIOT CTapeHHI0 KPOBU IPH
XpaHEHHUH, OKa3biBasi BIUsiHHE Ha ypoBeHb 2,3-DPG w/umu ATP u3 kpoBu. CHIKEHHE YpPOBHSI
koHueHnTtpauun 2,3-DPG o0yciaBnuBaer CIBUT KPUBOM TUCCOLMALIMH KUCIOPOA ¥ TeMOTI00nHA
BJIEBO M CABUIAET aJUIOCTEPUYECKOE paBHOBeCHE K R- MM OKHCIEHHOMY, COCTOSIHUIO,
obecrieunBasi TakuM  00pa3oM  TepameBTHYECKOe  HMHTHOMPOBAHHE  BHYTPHUKJIETOYHOH
MOJIUMEPU3ALINH, KOTOPast JIEXKUT B OCHOBE O0Pa30BaHUsI CEPIIOBUIHO-KIETOYHBIX SPUTPOLIUTOB,
MyTeM yBeJIMYeHHs CPOACTBA K KHCIOPOMY 3a CYeT ucromenus 3amnaca 2,3-DPG, crabunusupysi
TEM caMbIM OoJjiee pacTBOPUMBIH OKcHreMornoOuH. COOTBETCTBEHHO, B OJHOM BapHaHTE
OCYIECTBJICHUs] COCAMHEHUS U (papMalleBTUYECKHE KOMIIO3HMIMH, OIHMCAHHBIE B JTAHHOM
JOKYMEHTe, IPUMEHNMBI B KaUeCTBE CPEICTB IIPOTUB CEPIIOBUIHO-KJIETOUHOI aneMuu. B npyrom
BapHaHTE OCYIIECTBJICHHUS, YTOOBI 00eCTIeYNTh KOHTPOJb 2,3-nudochoriumnepara, CoOeIuHEHHE,
KOMITO3UIIMIO WIN (apMaLEBTHUECKYI0 KOMITO3UIMIO, OMNHMCAHHBIE B JaHHOM JOKYMEHTE,
SKCTPAKOPTIOPATBHO AOOABISIOT HETIOCPEACTBEHHO K LIEJIbHOW KPOBH HJTH 3PUTPOLIUTAPHON Macce
Wi 00eCneunBaIOT UX HEMOCPEICTBEHHYIO JOCTABKY MALMEHTY (HApUMep, MyTeM u/m, B/B, B/M
BBEJICHUS, NEPOPAIbHOTO, HHTASILHOHHOIO (JIOCTaBKa B  a3pO30JM3HUPOBAHHOM  BHIE),
TPAHCAEPMAJIBHOTO, TOABS3BIMHOTO W JPYIHX TMyTed JoCTaBku). B apyrom BapuaHTe
OCYILECTBJICHUS] COEUHEHNE, KOMIO3ULIUS MM (PapMaLeBTHUECKasi KOMITO3HUIIMS, OMTUCAHHBIC B
JAaHHOM JOKYMEHTEe, MOTYT yBeIn4uBaTh ypoBeHb ATP m crocoOCTBOBAThH 3alIUTe KJIETOK OT
akTuBHBIX (hopMm kuciopona (Mol Cell. 2012 Oct 26, 48(2): 158-167).

B Tabnuue 1 coenuHeHne, OMMCAaHHOE B JAHHOM JTOKYMEHTE, MOXKET XapaKTePH30BaAThCS
AC;5y PKR gukoro tuna, PKR K410E mumu PKR 510Q. «A» orHOCcuTCs K ACsg, COCTaBIISIOIIEH

meHee 0,300 MxM; «B» otHocuTCcst kK ACs), cocTapsiroinei ot 0,301 MmkM go 0,800 MxM;, u «C»
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otHocuTcst K ACs, coctassiromnei 6oee 0,800 MmkM. ACsq PKR nukoro Tumna st HEKOTOPBIX

COEIMHEHUI IOTOJIHUTENIBHO Oonpenessian B kierounoM aHaiuze ATP. « AA» otHocurcs k ACsy,

pasHoit 1 MKM miu MenbIne, u «BB» otHOcuTcst kK ACs), coctapisiromeii 6oee 1 MxM.
Tabmuua 1. AxruBamust PKR amkoro tuma m myrtantHo#l ¢opmelr PKR ¢ momomsio

WJUTFOCTPATUBHBIX COEAMHEHUI

AC50 B
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«*» O3HauYaeT, YTO 3HAYEHHE OCHOBAHO HA CPEIHEM 3HAYEHUH Pe3yJbTaTOB HECKOJBKUX
WCTIbITAHUH.

CoenuHenwus, ONMCAHHBIE B JAHHOM JJOKYMEHTE, MOJKHO TOJIy4aTh C MPUMEHEHHEM psiia
METOAMK CHUHTE3a, W3JIOKEHHbIX B NpUMepax. XHMHUYECKHE NpPEBpAIleHHs MPH CUHTE3E U
METOAMKH, KaCAKOLINeCs 3alUTHBIX IPYII (BBEACHHUE 3aLIUTHON IPYIIbI U YIAJIEHHE 3aIIUTHON
IPYIIIbI), MPUMEHUMbBIE B CUHTE3€¢ COCTUHEHUH, OMMCAHHBIX B JAHHOM JOKYMEHTE, U3BECTHBI B
JaHHOW O0JIACTH TEXHUKH M BKJIFOYAIOT, HANpUMEp, Takue, KoTopeie 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 Taxxke B MX NOCIEAYIOMUX U3TAHUSX.

HexoTtopble coequHEHUs-aKTUBATOPBL, NPUMEHUMBbIE B KadecTBe akTuBaropoB PKR
aukoro tuma /i MyTaHTHON (opmbl PKR, SIBISIFOTCS TaKMMH, KOTOPBIE TEMOHCTPUPYIOT
cneunuaHOCTH B oTHOLIeHNHU (pepmenTa PKR (pepmenTa mukoro Tuma u/minm MyTaHTHOH (OPMBI
¢dbepmenra), u ero aktupauuio B orcyrcteue FBP o yposHsi, cocrassiromero 6omnee 10, 15, 20,
25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 99 unu 100% oT ypoBHS B MPUCYTCTBUU
FBP.
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CuHres coeMHEeHuN 0 HACTOSIEMY U300DETEHUID

Cxema 1
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B HekoTOpbIX BapuaHTax ocyliecTBieHHs coenuHeHust ¢opmynel (I) moryt ObITh
NOJyYeHbl C  HCIOJNb30BAHHMEM  CIOCOOOB, MNPOWUIIOCTPUPOBAHHBIX Ha  cxeme 1.
Tuazomunaneaernn ¢opmynbl S1 BCTymaeT B peakiMI0 C STHIA3UI0ALETATOM B YCIOBHSX
HYKJICO(IIPHOTO TNPHUCOCANHEHNs1 (HalpuMep, OCHOBAHMS) B IIOAXOMASALIEM pPaCTBOPUTENE
(HampuMep, STaHOJE) C TMOJyYeHHEeM MPOMEXKYTOYHbIX coenuHeHud (opmynsr  S2.
IunpokcunbHas rpynmna ¢opMyiiel S2 mMoxer ObITh MpeoOpa3oBaHa B YXOIALIYK TPYIIy H
MOJIBEP KEHA SJTMMUHUPOBAHUIO € MOJTy4YeHreM GopMyibl S3. 3aMbIKaHHE LIUKJIA U TIOCIIEAY FOIIast
(YHKIIMOHATU3ALMST AMHHOTPYIIITBI 00ECIIeUNBAIOT OUIMKINYECKOe coequHeHne Gopmyiiel S5,
KOTOpOE TMOIBEPraeTcss HyKJICOPUIPHOMY 3aMEIISHHIO C MOMOIIbI0 METAHTHOJATA HATpPUS, a
3aTeM OKHUCJIEHHUIO ¢ mojiydeHueM Gopmysibl S7. JlanbHelinee 3aMbikaHue 1UKa GopMyibl S7 B
NPUCYTCTBUH MMAPA3UHA C MOCIIEAYFOIIUM HYKI€O(PHUITbHBIM 3aMeleHneM ¢ nomomnso LG-CH,-
Q! B mpHCYTCTBUM OCHOBaHHs ODECTEYMBAET MPOMEKYTOYHBbIE coenuHeHust (Gopmynbr S9.
Cepoconepakammas rpymrmna B popmyJie SO MoxkeT ObITh OKUCIIEHA 10 CYIb(UHIIIA UITH CYJIb(OHIIIA
¢ monydyerreMm ¢opmysbl S10 wnm S11, koTopasi siBsieTcst CyOCTpaToM IUisl TIOCIEAYIOMIETO
HYKJIEO(UIIBPHOTO 3aMelieHus ¢ odpasoBaHueM obmei ¢opmynbl S12. Kak 370 ucnonb3yercs: B
TaHHOM NOKyMeHTe, X! TpencraBiisieT COOOM YXONSIIYIO TPYIIY, ONPENEICHHYI B TaHHOM
IOKyMeHTe. B ompeneneHHBIX BapHaHTax OCYINECTBJIEHHs X! TpeNCTaBisieT COOO# rajores,
ANKaHCYIb()OHMIOKCH,  apeHCYIb(OHWIIOKCH,  IMA30HWW,  AJKWIAHA3eH,  apUIAHA3eH,
ANKWITPUA3€H, apUITPUA3EH, HUTPO, AJKWIHHUTPAT, apuiaHHUTpart, ankmidocdar, apundocdar,
ANKWIKApOOHUJIOKCH, apUIKapOOHUIIOKCH, AaJIKOKCUKapOOHMIIOKCH, apUIOKCUKAPOOHUIIOKCH
aMMHAK,  aJKWJIAMHHBI,  apWJIAMHUHBL,  THAPOKCHJIBHYIO  TPYMNy,  AJKHJIOKCUTPYIIIY,
apunokcurpymmy; LG! npencrasiser coboil yXOmSIIy:0 TPYIIIy, OMPENENEHHYI0 B JaHHOM
nokymente; Q! mpezcrasisier cob0ii HEOOS3aTENbHO 3aMEIEHHBIN UKIIOATKII, HEOOSI3aTeHHO
3aMEINEHHbI TEeTePOLMKIIII, HeoOs3aTebHO 3aMELIeHHbI apuil  WIH  HeoOs3aTesIbHO

3aMEIIeHHbIN reTepoapui (HampuMmep, HEoOsS3aTeNbHO 3aMEMIEHHBbIH S- Wi  O-4JIeHHBINA
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MOHOILIMKJINYECKUI rertepoapun), U Nul mpencrasisier coOoi Hykieo(us, ONpeneNeHHbId B
JAHHOM JOKyMeHTe (Hampumep, HeoOs3aTeNbHO 3aMEINeHHBIH S5- WU O-4JIeHHBIN
MOHOLIMKJINYECKH reTepoapui ajkuieH). Nu! coenunenus ¢popmyisl S12 moxer ObiTh majee
npeoOpa3oBaHO B Jpyrue (PyHKIHOHAJIbHBIE I'PYMIIbI C IMOMOIIBI0 CTAHAAPTHBIX XMUMHYECKHX
npespauiennii. R! onpenenex B mepBoM BapuaHTe OCYIIECTBIIEHHs. B omnpeneseHHbIX BapuaHTax

ocyiectsienus Q! npencrasiser co0oit HeOOsI3aTEIbHO 3aMEIEeHHbII TeTepOapHL.

Cxema 2
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B HekoTOpbIX BapuaHTax OCyINECTBIEHMs coenrHeHHus Gopmyds! (I) MOXKHO MOTYyHUUTB C
NPUMEHEHHEM CIIOCOOOB, MPOMJLTIOCTPUPOBAHHBIX Ha cxeMe 2. AHaJOrudHo cxeme 1 dopmyny
S21 MOXKHO MONYyYuTh U3 THa3oNanbaeruaa popmyssl S13. Nanoreanposanue popmyJibl S21 naet
dopmyny S22, xoTopasi MOXKET MOABEPraTbCs PEAKLUH COYETAHUS MEXIy OpPraHUYEeCKUMH
COEIMHEHUSIMU C TOMOILIBIO CBS3H AJKUJI-METAJUl, aJKeHWJI-METaUl, aJKUHWI-METallI, apui-
MeTaJlJI, TeTepoapuiI-MeTalyl, FeTePOLMKIMI-METAIUT WIH IUKJIOAJIKUI-METaNl C MOJyYeHHUEM
coemuaenust Gopmysbl S23. Mcnonb3yeMblii B JaHHOM JOKyMeHTe X° MpEACTaBJIseT COOOM
ranored; R! omnpeneneH B mepBOM BapvaHTE OCYINIECTBIIEHHUs HACTOsIEro u3o0perenus; LG?
NPENCTABNIAET CODOM YXOMAIIYIO TPYIITY, ONPENENIEHHY IO B JAHHOM NOKyMeHTe; Q? mpencTaBsier
co0oli HeoOsI3aTeNTbHO 3aMEIEHHbIN LUKIIOAIKII, He00sA3aTEIbHO 3aMEIICHHBIA TeTePOLHKIIIIL,
HEeoO0s13aTeNIbHO 3aMELIeHHBIN apuil WIH HeOoOs3aTeIbHO 3aMELICHHbIH reTepoapul (HampuMmep,
HeOOSI3aTENIbHO  3aMENIEHHBIA  5- WJIM  O-uJIEHHBIM MOHOLMKJIMYECKUHA reTepoapun), M!
npencrasusier coboit mMerann (Hanpumep, Li, Na, K, Mg, Zn, Sn, B, Pd, Si, Cuu 1. 1), X*
NPEACTaBIsieT COOOW TaJIOTeH WJIM CIIOKHBIA aNKWJIOBBIA 3(up CynbHOHOBOH KHCIOTBI WIH
CIIOKHBIA apuiioBblii 3Qup cynbhoHoBOH KuciaoTh, R mpencrapisier coboii HeoOs3aTENbHO
3aMELICHHbI alKWiI, HEeOoOs3aTeIbHO 3aMEIICHHBIH AJKEHHJ, HEeoOS3aTeNIbHO 3aMEIleHHBIH
ANKVHWJI, HEeoOs3aTeNbHO  3aMEINEeHHBbIH  I[HUKJIOAJIKWI,  HEeoOs3aTeNbHO  3aMeIleHHBIN
TeTEPOLMKIIMI, HEOOsA3aTeNbHO 3aMEINEeHHBIH apuil WIH HE00sA3aTeNbHO 3aMeIleHHBIN
rerepoapuyl. B KOHKpETHBIX BapuUaHTaX OCYLIECTBJIGHUS peakLus COUYETaHUs MexXay
OpraHMYECKUMHU COEIUHEHUSIMU TIPECTABIIsIET cOO0i peakurto Herumu; X npencrassier coboii
I; u M! npencrasisier coboii Zn.

Coenunennss gopmynsl S22 u S23 ABIAIOTCS NPUMEHUMBIMH TPOMEKYTOUHBIMU

COENMHEHUAMH JIJIsi BBEIEHHsI GOJBIIEr0 KOJUYECTBA ()Y HKIIMOHAIBHBIX TPYII B MOJOKEHUH X°
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w/umu R (cxema 3). B KOHKpeTHBIX BapHaHTaX OCYLIECTBICHHS COoeAnHeHHe (PopmyJbl 23-i
MOJKET OBITh JOTIOJIHUTENIBPHO OKHCIEHO ¢ oOpaszoBaHueM ¢opmyisl S24. brnaromaps peakuuu
HYKJICOQUIIBHOTO TPHUCOEOUHEHUsT Mexay S24 M moxxomsmuMm Hykieodwiaom obpasyercs
coenuHeHue S25. B mpyrom BapuaHTe OCYINECTBIEHUs] COeqUHEHHs: (popMyJsibl S22 MOKHO
NOJBEPraTh PEAKLUU COUETAHNS MEKAY BHHUJIIOM U METAJJIOM JUJISl BBEJIEHHSI BUHIJIBHOW TPYIIIIBI
B THA30JIbHOE KOJbIO. OKHCIIEHHWE BUHWIBHOW TPYNMbI C MOCIENYIOIIUM HYKJICO(PHIbHBIM
npucoeANHEeHneM obecrieunBaeT noyyuenue coenunenus Gopmyisl S28. Kak 310 ucnonb3yercs
B NaHHOM nokymeHrte, Nu? mpexacraBisier coboii Hykiaeoduir B ompeneneHHbIX BapuaHTax
ocymiectsiienuss R mpencraBisier co0oi HEOOSI3aTENbHO 3aMEINEHHBIN 5- WM O-uJIeHHBIH
MOHOLIMKJINYECKHI reTepoapunankuiex, u Q? mpencrasisier co00it HeoOs13aTeIbHO 3aMeIIeHHbIIN

5- niu 6-4JIEHHBI MOHOLMKJIMYECKUN reTepoapul.

Cxema 3
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Kak 3T0 WCnons3yercst B 1aHHOM JOKyMeHTe, R? mpexacrasisier coO0N HEOOA3aTENBHO
3aMELICHHbIH aJKWI, HeoOs3aTeIbHO 3aMEIICHHBIH AJKEHHJ, HEeoOsS3aTeIbHO 3aMEeIleHHbIH
ANKUHWJI, HEeoOs3aTeNIbHO  3aMEINeHHBbIH  IHMKJIOAJKWI,  HeoOs3aTeIbHO  3aMeIleHHbBIN
TeTEePOLMKIIMI, HEOOsA3aTeNbHO 3aMEINEeHHBIH apuil WIM HeOo0sA3aTeNbHO 3aMeIleHHbBIN
rerepoapui;, u Q? onpenesneH Ha cxeme 2. B onpeneneHHbIX BAPUMAHTaX OCYINECTBIIEHHS KasKIbIiA
u3 R? 1 Q2 He3aBUCHMO NPENCTABISAET COOON HEOOA3ATENbHO 3aMELIEHHbIN 5- WU 6-uJIeHHbIN
MOHOLUKJIUYECKUH TeTEPOAPHIL.

Kak 3T0 ucnosne3yercss B JaHHOM JOKYMEHTE, «HYKJIeo(pW » MpencTaBisier coOoit
XUMHYECKYI0 4YacTHIly, KOTOpas BBICTyIaeT B KadecTBe JOHOPA 3JIEKTPOHHON Maphl AJis
snekrpoduia ¢ oOpa3oBaHHEM XMMHYECKOH CBSI3U B 3aBUCHMOCTH OT peakuuu. Bce Moneky bl
WJIA MOHBI CO CBOOOIHOW Mapoi 3JIEKTPOHOB MJIM 1O MEHbIIEH Mepe OJHOW MU-CBS3BE0 MOTYT
BBICTYIIaTh B KauecTBe HyKJIeopmioB. MIumocTpaTuBHBIE HYKICO(IIIBI CONEpkaT MO MEHbIIEH
Mepe OIHY Tpymiy, O0Jamaromy HyKJIeoQUIbHON (QyHKIIMOHATBPHOCTHIO, HaNpuMep, albga-
YIJIEPOAHBIA aTOM (HampUMeEp, aTOM YIJIePOJa, CMEKHBIN ¢ KapOOHUJIBHOMW, CYJIb(OHWIBHOM,
CyIb(UHUIBHOH, apHJIbHON TPYIINON WM T€TEPOAPUIIOM), THOJIBHYIO TPYIIY, THAPOKCHIBHYIO
rpyIIy, TEPBUYHYIO AMUHOTPYIITY, BTOPUYHYK) AMUHOTPYMIY, TajJOT€HWA, LUAHUI, a3uf,
AJIKOKCHJI, METaJIJI OPraHUYEeCKOr0 COEIMHEHHUs NIM HEOPraHNYeCKOe OCHOBAHHUE.

B HexkOTOpBIX BapUaHTaxX OCYyIIECTBIEHHUs COEIMHEHNUs, OMUCAHHbIE B JAHHOM JIOKYMEHTE,
MOTYT OBITh IOJyYEHBI ¢ UCTIONIb30BAHHEM CITOCOOOB, MOKa3aHHBIX Ha cxeme 4. HykneodumpHoe

3amermenne Gopmyia S30 u S33 ¢ MOMOIIBIO BTOPUYHOTO IMHKJIMYECKOTO aMUHA OOecrieurnBaeT
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coorBeTrcTBeHHO (opmysbl S31 m  S34. Peakumu codeTaHus MeEKAY OPTaHUYECKUMU
coenuHeHusiMU (Hampumep, peakius coderanus Cy3yku, peakuuu coderanust CTuiuie u T. 1.) B

ciydae coenunenust S35 obecneunBaroT coenraeHne Ghopmyt S36(1) - (i1).

Cxema 4
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Kak 3T0 ucnonb3yercs B JaHHOM JOKYMEHTE, C npeacrasisier codoit S- wm 6-

YICHHOC MOHOUUKIINYECKOE I€TEPOAPUTIBHOEC KOJIBLIO A ¢ a30TOM B KadecTBe aToMa koJblia. Kak

B /c—g

5TO UCMOJIB3YETCA B JAaHHOM JOKYMEHTE, npeacTaBisieT co0OH 5- i 6-4ieHHOoe
MOHOIMKJIHYECKOE reTepoapuiibHOE KONbIO B ¢ TOUKON MpUCOeANHEHUs TIPU aTOME yIjieposaa B

KOJIbILIEC.

R! onpenesieH B mepBOM BapUaHTE OCYINECTBIEHMs. X+ IPEACTABIISET COOOM raJloreH Wiin
—OTf. M* npencrabisier co0ON MeTal OPraHUYECKOro COEIUHEHUs, TPH HEOOXOOUMOCTH C
NOAXONALIMMH JIMTAHAAMH (OPraHMYECKUMH HJIH  HEOPTaHWYEeCKHMH), Kak IO3BOJISET
BAJICHTHOCTh. [IpHBeNeHHbIN B KauecTBe mpumepa M* Birodaer 6e3 orpanuuenust Li, Sn, B
(HarprmMep, GOPOHOBBIE KUCIIOTHI U CIIOJKHBIE 3UpPbI OOPOHOBOH KUCIOTHI), Zn, Mg, Si, Pd u Cu
OpPraHU4EeCKOro COEAUHEHUS.

CriocoObl neueHust

B ongHOM BapuwaHTe OCYIIECTBJIEHUS NPEACTaBICH Crnocod JedeHus 3aboieBaHus,
COCTOSIHMSl WJIM HapyIIEHHs, ONHMCAHHBIX B JAHHOM JOKyMEHTe (Hampumep, JIeUeHHsl),
npeayCcMaTPUBAIOIIUN BBEIEHIE COENUHEHNS, (PapMaleBTUYECKH TPUEMIIEMOH COJT COSTMHEHUS
wii  (papmMareBTHYeCKOl KOMIIO3HMLIMH, COAEpIKallell COEOMHEHHE, OIHUCAHHOE B JAaHHOM
nokymenre, (Hanpumep, coenuaenune popmyi (I) - (V), npeacraBieHHoe B IpuMepax U B TabJuIe
1 u Ha urype 1.

CoennHeHUs U KOMITO3ULIMH, ONMCAHHbIE B JAHHOM JIOKYMEHTE, MOXKHO BBOAUTD B KJIETKU
B KYJIBTYP€, HAPUMED i71 Vilro WU ex Vivo, Wi CyOBeKTy, HAPUMED i Vivo, ISl JIeUeHHs W/ Uin
JUATHOCTHUKY psAZia HapyIIEeHUH, BKJIFOYasi ONMCAHHBIE B JTAHHOM JIOKYMEHTE HUXKE.

B ogHOM BapmaHTe OCYIIECTBIICHUS IO HACTOSALIEMY H300PETEHUIO MPECTABIEH CIIOCO0

YBEJIUYESHUST TIPOOJUKUTENBHOCTHU Jkn3HU 3puTpounToB (RBC), mi1s KOTOpBIX 3TO HEOOXOAUMO,
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NpeayCMaTPUBAIOIINN TIPUBEACHUE KPOBH B KOHTAakT C 3¢p¢exktuBHbIM KomudecTBoM (1)
COEIMHEHUs], OITMCAHHOTO B IaHHOM AoKkyMeHTe (Hanpumep, Gopmy (I) - (V), npeacraBieHHbIX
B npuMepax u B Tabmuue 1 u Ha Qurype 1), unm ero ¢papmaneBTHUeCKH NprUeMsIeMon conu; (2)
(bapMaLieBTHUECKH MTPHEMIIEMO KOMITO3UIIUH, COAEpIKAIed COeANHEHNE, ONTMCAHHOE B JAHHOM
JIOKyMEHTE, WIN ero (papMaLeBTHUECKH MPUEMIIEMYIO COJIb U (PapMaLEeBTUUECKU MPUEMIIEMbIN
HOCHUTEJTb.

B nmomonHuTENPHOM BapuUaHTE OCYINECTBICHUS COEAMHEHHE WM (hapMaleBTHYECKYIO
KOMITO3ULIMIO JTOOABISIFOT HETOCPENCTBEHHO K LENbHOW KPOBHM WJIM 3PUTPOLMTAPHON Macce
(HarpuMep, 3KCTpakopriopanbHO). B nmpyroMm BapuaHTe OCYIIECTBJIEHHSI COEIUHEHHE WU
bapMaLeBTHUECKYIO KOMIO3HULNIO BBOAAT HYKIAIOIIEMYCs B ’TOM CYOBEKTY.

B opgHOM BapuaHTe OCYLIECTBIEHMs HACTOALIETO M300pETeHUs MPENCTaBIEH CIIOCO0
peryssinnu ypoBHe# 2,3-nudocdorannepara B KPOBH, B OTHOLIEHHH KOTOPOH CYLIECTBYET TaKasi
HEOOXOIMMOCTb, TpeNyCMaTPUBAIOLINN NpPUBEAEHUE KPOBU B KOHTAKT C 3(PPEKTUBHBIM
konudecTBoM (1) coenuHeHMs, ONMUCAHHOTO B JAHHOM JIOKYMEHTe (Hampumep, COEOMHEHUs
dopmyn (I) - (V) B mpumepax u B Tabmune 1 u Ha ¢urype 1), wim ero (apManeBTHIECKH
npuemiieMoii cony; (2) hapManeBTHYeCKy MPUEMIIEMOI KOMITO3HLINY, COAEPIKaIeil COeANHEeHNE,
ONMCAHHOE B JAHHOM [JOKYMEHTe, WIH ero (apMaLeBTUYECKU MPUEMIIEMYIO COJb |
(apmaneBTHYECKH PUEMIIEMbIH HOCHTEb.

B opHOM BapmaHTe OCYINECTBIEHUS MO HACTOSIIEMY M300pPETEHHIO MPENCTABIIEH CIOCO0
JIEYeHUs] CEPIIOBHIHOKIETOYHON aHEeMHH, MPeayCMaTPHBAIOIINN BBEIEHHE HY KIAIOIIEMYyCs B
3TOM cyOBekTy 3 dexTuBHOro Kojgudectsa (1) coequHeH sI, OMMMCAHHOTO B TAHHOM JIOKYMEHTE,
(manpumep, coenunenus: popmya (I) - (V), npencraBneHHoro B mpuMmepax u B Tabmuue 1 u Ha
durype 1), unm ero apmaneBTHUeCKH pueMsieMon conu; (2) ¢papMaLeBTHUECKH PUEMIIEMON
KOMIIO3ULIUH, CONEprKallell COeAMHEHWe, ONHCAHHOE B JAHHOM JOKYMEHTE, WJIH €ro
(bapMaLIeBTHUECKH PUEMIIEMYIO COJIb U (hapMaLlleBTHYECKH MPHUEMJIIEMbIil HOCUTEb.

Ucnonp3yemble B JaHHOM JOKYMEHTE CepnoBUAHOKJIeTouHass aHemusi (SCD),
3aboneBanne, OOYCJIOBJIEHHOE TeHOTHIIOM SS reMorjo0uHa, W JIPEenaHOLUTO3 HCIMOJIb3YIOT
B3aUMO3aMeHsseMO. TepMHH «ceprnoBHAHOKIeTOYHass aHemusn» (SCD) omnmceiBaer rpymmy
HACJIEJICTBEHHBIX HAPYLIEHUH CO CTOPOHBI SPUTPOLUTOB. B ompeneneHHBIX BapUaHTax
ocymiectBiieHus: y cyObektoB ¢ SCD B 3puTpOLMTaxX HMEETCs aHOMAJbHBIA T'€MOTJIOOWH,
HA3bIBAEMBI Te€MOrJIOOMHOM S WM TIeMOrJIOOMHOM CEPIOBUAHBIX 3PUTPOLUTOB. B
OTpENeNIeHHBbIX BapHaHTax ocyuiecTBieHuss cyOrekT ¢ SCD mmeer mo MeHblneidl mepe OnuH
AaHOMAJIbHBIA T'eH, OOyCIaBIUBAIOIIMK NPOAYLUpPOBaHHE remMoryiiodnHa S B opraHusme. B
OTIPENeICHHBIX BapHaHTaX OCylecTBIeHHs y cyobekta ¢ SCD nmeercst nBa rena remorsiodusa S,
resotun SS remorioOuHa.

B onHOM BapmaHTe OCYIIECTBIICHUS IO HACTOALIEMY H300PETEHUIO MPECTABIIEH CIIOCO0
neuennss neduumra mupysatkuHasel (PKD) y cyObekra, mpenycMaTpHBArOLIUil BBEICHHE
cyobekty s¢hdextuBHOro komudectsa (1) coequHEHHs, OMUCAHHOTO B IAaHHOM JOKYMEHTE
(marmpumep, coenunenus ¢opmya (I) - (V), nmpencraBneHHoro B npuMepax u B Tabnuue 1 u Ha

¢durype 1), unu ero papmaneBTHUEeCKH TpueMIIeMon cony; (2) ¢papMaLeBTHUECKH TPUEMIIEMON
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KOMIIO3ULIUY, COAEp Kallell COeAUHEHHE, ONHCAHHOE B [JaHHOM JAOKYMEHTE, WIH €ro
(bapMaLIeBTHUECKH TPUEMIIEMYIO COJIb U (hapMaLleBTHYECKH TPHEMIIEMbIIl HOCUTEb.

Kak 310 ommcano B manHoMm pokymente, PKD mnpencrasnser coboii nepurur PKR. B
oTpeneNeHHbIX BapuaHTax ocyuectsienus aeguuut PKR acconmmposan ¢ myranueii PKR. B
ONpEeNEeNeHHbIX BapuaHTax ocyuecTsieHnss PKD OTHOCUTCS K MPUCYTCTBUIO IO MEHbIIEH Mepe 2
MyTaHTHBIX ajuiened B rene PKLR. B onpeneneHHpIx BapuaHTax OCYIUECTBJICHHs MO0 MEHbIIEH
mepe 1 u3 no MeHbIneil Mepe 2 MmyTaHTHbIX ayieneit B reHe PKLR npencrasisier coboit mucceHc-
MmyTaluo. B onpenenenHpx BapuaHTax ocymecteieHus y nanuenta ¢ PKD konnentpauus Hb
pasusiercst 10,0 r/nnm wnu MeHbine. B onpeneneHHbIX BapUaHTax OCYINECTBJICHHUS MAllMEHTa HE
NOJBEPralld PEryJSIPHON MpoLeaype NMepeauBaHus KpOBHU (HarpuMep, rnojasepraiu He Oonee 4
mpoLeaypaM MepeluBaHus KPOBU 3a 12-mecsuHbli mepuox). B ompeneneHHbIX BapHaHTax
OCYIIECTBJICHUS MALMEHTA NIOABEPTalii PETyJIIPHOI MPOLEAYpe NepeIBaHusA KPOBHU (HAIpUMeED,
NOJBEPrasii MO MeHbIIEeH Mepe 4 mpoLeaypaM NnepearuBaHus KpoBH 3a 12-MecsuHbli nepuon). B
OTpPEAENIEHHBbIX BAPUAHTAX OCYILIECTBJICHMs NALMEeHTa IOABEprajyu PperyJjspHON Mpoueaype
NepeauBaHus KPOBH, IIPU 5TOM €ro MOABEpPrajy 10 MEHbLIEH Mepe 6 MpoLeaypam NnepeanBaHus
KpOBH 3a 12-MecsiyHblli mepuoA. B omnpeneneHHBIX BapuaHTaX OCYIIECTBJICHUS y NALUEHTA,
NOABEPraBIIErocs PeryJsipHON MpoLenype NepeuBaHus KPOBH, KOHLEHTPALMs IeMOrioOnHa
(Hb) cocraBmsier <12,0 r/mn (y myxuun) win <11,0 r/on (y »xenuun). Hampumep, 15. B
ONPEEIEHHBIX BAPUAHTAX OCYLIECTBICHUS NMALUEHTa ITOABEPTai CIUIEHOKTOMUHU.

B onHoMm Bapuante ocymectBienuss mytauusi PKR BbiOpaHa w3 rpymnmbl, cOCTOSIIEH 3
A31V, A36G, G37Q, R40W, R40Q, L73P, S80P, P82H, R86P, 190N, T93I, GO9SR, M107T,
GI111R, A115P, S120F, H121Q, S130P, S130Y, V134D, R135D, A137T, G143S, I153T, A154T,
L155P, G159V, R163C, R163L, T164N, G165V, L167M, G169G, E172Q, W201R, 1219T,
A221Y, D221IN, G222A, 1224T, G232C, N253D, G263R, G263W, E260K, V269F, L272V,
L272P, G275R, G275R, E277K, V280G, D281N, F287V, F287L, V288L, D293N, D293V, A295],
A295V,I310N, I314T, E315K, N316K, V320L, V320M, S330R, D331N, D331G, D331E, G332§,
V335M, A336S, R337W, R337P, R337Q, D339N, D339Q, G341A, G341D, 1342F, 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, T4081, K410E, G4118S, 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, 1494T, A495T, A495V, R498C,
R498H, A503V, R504L, Q505E, V506I, R510Q, G511R, G511E, R518S, R531C, R532W,
R532Q, E538D, G540R, D550V, V552M, G557A, R559G, R559P, N566K, M568V, R569Q),
R569L, Q58X, E174X, W201X, E241X, R270X, E440X, R486X, Q501X, L508X, R510X,
E538X, R559X. Takue myrauu onucanbl B Canu et.al., Blood Cells, Molecules and Diseases
2016, 57, pp. 100-109. B ogHOM BapuaHTe ocyuectieHus MyTanTHas ¢opma PKR BeiOpana u3
G332S, G364D, T384M, K410E, R479H, R479K, R486W, R532W, R510Q u R490W. B

OTIpeNeIeHHBIX BapHaHTax ocyuecTeieHns myTanTHas popma PKR BeiOpana nz A468V, A495V,
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I9ON, T4081, u Q421K, u R498H. B ompeneneHHbIX BapHaHTaxX OCYIIECTBICHHS MyTaHTHAas
dopma PKR npencrasnsier codoit RS32W, K410E wmu R510Q.

B onHOM BapmaHTe OCYIIECTBIIEHUS IO HACTOALIEMY H300PETEHUIO MPECTABIIEH CIIOCO0
JeUeHuss aHeMUu y CyOBeKTa, MNpenyCMaTPUBAIOIINKA BBeneHHEe CyObekTy 3¢ (eKTHBHOrO
konmdecTsa (1) coequHEeHNs1, ONMCAaHHOTO B TAHHOM JIOKyMeHTe (Harnpumep, COSTUHEHUs GOopMy T
(D - (V), npencrasnennoro B npumepax u B Tabnuue 1 u Ha purype 1), wu ero papmaneBTUIECKU
npremIieMoit conu; (2) apManeBTHIeCKH MPUEMIIEMON KOMITO3ULINH, COAepKaIIel COeANHEHNHE,
OMHCAaHHOE B JAaHHOM JIOKYMEHTe, WIH ero (apMaleBTUYeCKH NPUEMIIEMYIO COJb U
(bapMaLieBTHUECKH IPUEMIIEMBIN HOCUTENb. B onpeieeHHbIX BapuaHTax OCYIECTBJICHHS aHEMUS
OpeAcTaBIsieT  CcoOOM  MU3IPUTPONOITHYECKYIO  AHEMHIO, TaKyld KakK  BpOKAECHHAs
auzspurponostudeckas a"emuss tuna I, II, III wom IV. B omnpeneneHHbIX BapuaHTax
OCYILECTBJICHUS] aHEMUs] NPEACTaBJsieT COOOM TIeMOJIMTHUYECKYI0 aHeMHUIO. B ompeneneHHbIX
BAapPUAHTAaX OCYLIECTBJIEHHs MeMOJIUTHUYECKAs aHEMUs NMPEACTaBIsieT COOON BPOXKIEHHYIO W/WIN
HACJIEICTBEHHYI0 (OpMy TeMOJUTHYECKOH aHeMuu, Takyr kak PKD, cepmoBupHOKIETOUYHAs
aHemusi, Tajaccemuu (Hampumep, anbha wiIM Oera), HACIEACTBEHHbIH C(epouuTos,
HACJIEICTBEHHbII 3JUTUNITOLIUTO3, NapOoKCU3MaJIbHasl HOYHas reMOTJIOONHY pHS,
aberanunonporenHeMus: (cuHapoMm baccena-Kophiseiira). B ompeneneHHbIX BapuaHTax
OCYLIECTBJIGHUs ~ TIeMOJUTHYECKass  aHeMHs  NpeAcTaBisieT  co0ol  mpHOOpeTeHHYIo
IeMOJINTHUYECKYIO aHEMHUIO, KakK, HampuMep, ayTOMMMYHHYI T€MOJIMTHYECKYI0 aHEMHIO,
reMOJIUTUYECKYI0 aHEMHUIO, MHAYLUPOBAHHYIO JIEKAPCTBEHHBIM CPENCTBOM. B ompeneneHHbIX
BAPMAHTAX OCYINECTBJICHUS] TE€MOJIUTHYECKAash AaHEeMHsi MPEACTaBIsieT CoOOH aHEeMHIO,
SIBJIIIOLIYIOCS  COCTABJISIIOLIEH MYJIBTUCUCTEMHOTO 3a0O0JIEBaHMs, TAaKyK Kak aHEMHs TpH
BPOXKIEHHOW SPUTPOIOSTUYECKO mnpoTtonopupun, anemusi Pankonu, anemusi [lafimonna-
Bbrnekdena.

Kak 370 ncnosnb3yercsi B JaHHOM JOKYMEHTE, TEPMHUH «aHEMHs» OTHOCHUTCS K e(ULIUTY
spurporutoB (RBC) u/umu remornoduna. Kak 370 UCMONB3yeTCsl B JTAHHOM JTIOKYMEHTE, aHEMUST
BKJIFOYA€T BCE THIbI KJIMHUYECKU BBIPAXKCHHOW aHemuW, Hampumep (0e3 orpaHuyeHws):
MUKPOLUTAPHYI) AHEMHUIO, JKeNe30Je(UIHUTHYI0 aHEMHIO, TeMOIJIOOMHONATHH, HapyLICHUE
CHHTE3a TeMa, HapyLIeHHe CHHTe3a TIJIOOWHA, CUAEPOOJIACTHYI) AHEMHUIO, HOPMOLUTAPHYIO
AHEMHIO, AaHEMUIO MPH XPOHUYECKOM 3a00JIEBAHNH, ATUTACTHUECKYI0 AHEMHIO, T€MOJUTUYECKY IO
AHEMHIO, MAKPOLMTAPHYI) aHEMHUIO, MEraJoOJacTUYECKYI0 aHEMUIO, MEePHULMO3HYI aHEMHIO,
IUMOP(HYIO aHEMHIO, aHEMHIO y HEJIOHOUICHHBbIX, aHeMu0 {aHKOHH, HACJIEICTBEHHBIN
ceponnTo3, CEepPHOBUAHOKIETOUHYIO AHEMHIO, ayTOMMMYHHYI) T'€MOJUTHYECKYI) aHEMHUIO
TEIUIOTO THUMA, TEMOJUTHYECKYI0 AHEMHIO C XOJIOJOBBIMH AaITJIIOTHHHHAMH, OCTEOINETPO3,
TATACCEMUIO U MUEJIOIUCTUIACTHYECKUI CHHIPOM.

B ompeneneHHBIX BapHaHTaX OCYINECTBJICHHS AaHEMHIO MOXKHO AMATrHOCTHPOBATH IIO
pPa3BEPHYTOMY KIMHHYECKOMY aHAJM3y KPOBU. B ompeneneHHbIX BapHaHTaX OCYLIECTBICHHUS
AHEMHIO MOKHO AMArHOCTHPOBATh HA OCHOBE M3MEPEHHsI OJTHOTO Wi O0Jiee MapKepOB reMOoJn3a
(Hammpumep, KOJINYECTBA RBC, reMorioOuHa, PETUKYJIOLUTOB, IIMCTOLUTOB,

naktargeruaporenassl (LDH), ranTornoOmna, OwnmpyOmHa u ¢eppuTHHA), W/HIH CpEeaHEro
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oovema ospurpouura (MCV) mnpu reMoCHOEpUHYPHH, W/WIM LIUPUHBI paclpeneeHus
spurponuTos o oosemy (RDW). B koHTekcTe HacTosIIero n300peTeHust aHeMUs IPUCYTCTBYET
B TOM Cllydae, eclii KoHLeHTpauusi remoryiobnra (Hb) y mHanBHIyyMa HAXOOUTCS HAa YPOBHE,
HIDke TpeOyemoro, Hampumep KoHueHTpauuss Hb cocraBmser menee 14 1/mn, Oonee
NpeATnouTUTENbHO MeHee 13 r/an, Oonee mnpenmouturenbHO MeHee 12 r/mn, Oonee
npeanouTuTensHO MeHee 11 r/mn mnn Hanbonee npeanoyruTenbHO MeHee 10 1/

B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHUS B JAHHOM JIOKYMEHTE IPECTaBJIEH CIIOCO0
YBEJIMYEHUSI KOJIMYECTBA TIeMOrJO0MHA y CyObekTa MmyTeM BBeaeHuss emy 3(p(EeKTHBHOrO
KOJINYEeCTBA COEOUHEHHUS, ONHUCAHHOTO B JAHHOM JAOKYMEHTEe, WIH ero (¢apMaleBTHUECKU
npueMiIeMol conu WM (apMaLeBTHYECKH IPUEeMJIEMON KOMIIO3ULMM Ha €ro OCHOBe. B
OTIpeJIeIeHHBIX BAPHAHTAX OCYIIECTBIICHUS MPECTaBICHHbIN cIocod 0OecneunBaeT yBeInIeHne
KOHLIEHTPALlMK TeMorjoonHa y cyOpekta. B ompeneneHHbIX BapuaHTax OCYINECTBJICHUS
NPEeACTaBICHHbIN crocod obecrneunBaeT yBenuueHue KoHueHTpauuu Hb no HeoOxommmoro
YPOBHs1, HampuMep 10 ypoBHs Bbimie 10 r/an, Gonee mpeamoututensHO Bbime 11 r/mm, Gosee
NpPEeANOYTUTENbHO Bbime 12 1/, Oojee mpennodtuTensHO Bbimie 13 r/mm uam Hambosee
IPEANOYTUTENLHO BbIle 14 /11, B onpeneneHHbIX BapuaHTaX OCYLIECTBIICHHS PEICTABICHHBIH
criocob obecneunBaeT yBenmdeHne KoHueHTpaunu Hb Ha mo menbineit mepe npubnusurensHo 0,5
r/m1. B onpeneneHHbIX BapuaHTaX OCYLIECTBJICHHs IPEACTaBJIEHHbIH criocod obecreunBaer
yBenuueHne KonueHTpauun Hb Ha o mensuiei Mmepe npudamsurensHo 1,0 r/nin. B onpeneneHHbIx
BapUAHTaX OCYLIECTBJIEHUs MPECTaBIEHHBIH CrIOcO0 obecneynBaeT yBelInyeHne KOHLEHTPAaLuH
Hb Ha o menbIueii Mepe npubiansurenbHo 1,5 /1. B onpeneneHHbIX BapuaHTaX OCY IECTBICHHSI
NPEeACTaBICHHbIN criocod obecnednBaeT yBeandeHne KoHeHTpauun Hb Ha mo meHbinedi mepe
npubnusurensHo 2,0 r/an. B ompeneneHHbIX BapuaHTaX OCYINECTBJICHHUS TMPENCTaBICHHBIN
cnocob obecnieunBaeT yBenuueHue KoHueHTpaun Hb Ha mo MeHbIneii Mepe npuban3uTeapHo 2,5
r/mn. B ompeneneHHbIX BapHaHTaxX OCYINECTBJICHHs MPENCTaBJICHHBIH CHOCO0 obecrnevynBaeT
yBeIU4YeHne KoHeHTpauuu Hb Ha no MeHbineii mepe npubnusurenbho 3,0 /. B onpeneneHHbIx
BapHUAHTAX OCYIIECTBJICHUs MPEICTABICHHBINH CTIOCOO 0OecrneYnBaeT yBeInueHe KOHIICHTPALUU
Hb Ha o meHbIel Mepe npuban3uTenbHO 3,5 /1. B onpeneneHHbIX BapuaHTax OCY IECTBIICHHSI
NPEeACTABICHHBIN crtocod obecreunBaeT yBeanmdeHne KoHeHTpauuu Hb Ha mo meHbined mepe
npubnusutensHo 4,0 r/mn. B ompeneneHHbIX BapuaHTaX OCYINECTBJICHHUS TNPENCTaBJICHHBINA
cnoco0 obecnieunBaeT yBeauueHue KoHueHTpaun Hb Ha mo MeHbIneii Mepe npubansurensHo 4,5
r/mn. B ompeneneHHbIX BapHaHTax OCYINECTBJICHHs MPENCTaBJICHHBIH CHOco0 obecredynBaeT
yBenn4YeHne KoHeHTpauuu Hb Ha no MeHbIneii mepe npubnusutensHo 5,0 /. B onpeneneHHbIx
BapPHUAHTAX OCYIIECTBJICHUS MPEICTABICHHBIN CIOCOO 0OecrneynBaeT yBeInueHne KOHICHTPAu1
Hb Ha o meHbIel Mepe npudan3uTensHO 5,5 /11 B onpeneneHHbIX BapuaHTax OCYIECTBICHHS
NPEACTABICHHbIN criocod obecreunBaeT yBenndeHne KoHeHTpauun Hb Ha mo meHbineili mepe
npubnusutensHo 6,0 r/m.

B omgHOM BapmaHTe OCYLIECTBICHHMsS HACTOSLIETO HM300pPETEHUsl MPENCTaBIEH CIIOCO0
JIEYEHHsI TEMOJINTHYECKON aHEeMHH, MPeNyCMaTPUBAIOLINI BBENeHHE CYObeKTy 3((EeKTHBHOTO

kojmuecTBa (1) coenrHeHHs, ONMMCAHHOTO B JAHHOM JIOKYMeHTe (Harpumep, coennHeHus popmy
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(D - (V), npencraBneHHOro B npuMepax 1 B Tabuune 1 u Ha purype 1), wium ero papmaneBTHIECKH
npuemieMoit conw; (2) apManeBTHIeCKH MPUEMIIEMON KOMITO3ULIMH, COIepIKallel COeTnHEHHE,
ONMHCAaHHOE B JAaHHOM JOKYMEHTe, WIH ero (apMaleBTUYeCKH NPUEMIIEMYI0 COJb U
(bapMaLieBTHUECKN TPUEMIIEMBIH HOCHTEIIb.

B nonmosHUTENRHOM BapHaHTE OCYINECTBJICHUS] F€MOJMTUYECKAs aHEMUS MPENCTaBISAET
co0Ol HACNEeNCTBEHHYI W/WIM BPOKIACHHYI) TE€MOJHTHYECKYI0 AHEMHIO, NPHUOOPETEHHYIO
TeMOJINTHYECKYI0O AHEMHIO WJIM AHEMHIO, SIBJBIIOIIYIOCS COCTAaBJIIOIEH MYJBTHCHCTEMHOIO
3a0oneBanuss. B ompeneneHHBIX BapuaHTaX OCYLIECTBICHHMS TI'eMOJHTHYECKAs aHEMHs
NpeACTaBsieT cCOOOW BPOXKIACHHYIO aHEMHUIO. B ompeneneHHbIX BapuaHTaX OCYINECTBICHHUS
reMOJINTHYECKAsl aHEMHs  SIBJSIETCS  HACJNEACTBEHHOW  (Hampumep, HecdepouuTapHas
reMOJIUTHYECKAasl aHEMUST FJIA HACJIEICTBEHHBIN C(HEpOILIUTO3).

B onHOM BapmaHTe OCYIECTBJIEHUS IO HACTOALIEMY H300PETEHHUIO MPECTABIIEH CIIOCO0
JeUeHHUs] TaJlaCCEMMH, HACJIEACTBEHHOrO CQEepoLnTO3a;, HACIEACTBEHHOIO 3JUIMITOLUTO3a,
aberanumnonporenHeMun wiu cusHapoma baccena-KopHuseiira; mnapokcusmanabHONH HOYHOMN
reMOTIOONHY pUH;, TPUOOPETEHHOI reéMOJMTHYECKON aHeMHHU (HarpuMep, BPOXKISHHBIX aHEMUI
(HampuMep, H3MMOIIATHI)); CEPIIOBUAHOKIETOYHOH aHEMHM WM aHEMHH TNPH XPOHHYECKHUX
3a00JIeBaHIsIX, TMPEeayCMaTPUBAIOIIUI BBeneHue CcyObekty sddexruBHoro xommdectsa (1)
COEIMHEHUs], OMUCAHHOTO B JAaHHOM AOKyMeHTe (Hampumep, coeamneHus ¢popmya (I) - (V),
IPEeCTaBIEHHOrO B mpuMepax u B Tabmuue | u Ha ¢urype 1), wim ero ¢apManeBTHIECKH
npuemiieMoit coiu; (2) hapManeBTH4YeCKU MPUEMIIEMON KOMITO3ULIMH, COEPIKaIlel COeTMHEHHE,
ONMUCAHHOE B JAHHOM JOKYMEHTe, WIH ero (apMaleBTUYeCKH NPUEMIIEMYI0 COJb U
(hapMaLIeBTHUECKH PUEMIIEMbIN HOCUTENb. B OTHOM BapHaHTe OCYLIECTBICHHS NMPHOOPETEHHAs
TeMOJINTHYECKAs] AHEMHsl BKJIFOUAET BPOXKIEHHbIE AaHEMHH. B ONpeneNeHHbIX BapUaHTax
OCYILECTBJICHUS] TIPEICTABJIECHHBIH CIMOCOO SBISETCS CMOCOOOM JIeUeHHsl TajacceMuu. B
OTIPENIEICHHBIX BAPHAHTAX OCYIIECTBIICHHUS TaJacCeMUsl MPENCTaBIsAeT cOO0i OeTa-TanacceMuro.

Kak 3To wucmonp3yercss B JaHHOM JOKYMEHTE, TajacCeMHsi MPEACTaBisieT coOoit
HACJIEICTBEHHOE HApYIIEHHE CO CTOPOHBI KPOBH, NMPU KOTOPOM B OPraHU3ME BbIpaOAThIBAETCS
aHoMasbHas (hopMa remorjioOnHa. B ompeneneHHBIX BapuUaHTaX OCYLIECTBICHHsS HapyLICHUE
NPUBOIUT B PE3yJIbTaTe K PA3PYLICHUIO OOJBIINUX KOJHYECTB SPHUTPOLUTOB, YTO BBI3bIBAET
aHeMHI0. B onpeneseHHbpIX BapuaHTax OCYLIECTBICHUS TAJIACCEMUs IPEACTABIsIET OO0 anbgda-
TajacceMuro. B ompeneneHHbIX BapHaHTaX OCYIIECTBICHUS TAJIACCEMHUsI MPEACTABISIET COOOM
OeTa-TanaccemMuro.

B opgHOM BapmaHTe OCYLIECTBICHHsS HACTOSLIETO HM300pPETeHUs MPEICTaBIEH CIOCO0
akTuBalMu MyTaHTHOH ¢opmbl PKR B spurpounTax, mNpenycMaTpUBAKOLINN BBEACHUE
HY KAAIOLIEMyCsl B 3TOM CyObekTy 3¢dexTuBHOro konmudectna (1) coeqMHEHuUs, ONMMCAHHOTO B
TaHHOM JOKyMeHTe (Hampumep, coenunenus popmyn (I) - (V) B mpumepax u B Tabnnue 1 u Ha
¢durype 1), nnu ero papmaneBTUUecKr pueMiieMon cony; (2) ¢papMaLeBTHUECKH PUEMIIEMOIN
KOMITO3ULIH, COIEp’Kallell COeAMHEHHe, ONHCAHHOE B MJAaHHOM JOKYMEHTE, WJIH ero
(dapMaLIeBTHUECKH MPUEMIIEMYIO COJIb U (PapMalleBTUUECKH MPHEMIIEMbI HOCUTENb. B ogHOM

BapHaHTE OCYIIECTBJICHHUS CIOCO0 mpencraBisieT coboit cnocod ex vivo. B npyrom Bapuanre
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OCYIECTBJIEHUsI CHOCOO TMpencTaBisieT cobol crmocod in vifro. B HEKOTOPBIX BapuUaHTax
OCYIIECTBJIEHUS] KPOBb MJIM 3PUTPOLUTHI MOTYYAIOT OT MITH BBIIEISAIOT Y CYOBEKTa, CTPAJArOIIEero
oT 3a00JI€BaHUS WJIM HAPYIICHUS WM MPEIPACIONOKEHHOTO K TaKOMy, KOTOPO€ BBIOPAHO U3
rpymmel, cocrosmeid u3 nedpunura nupysatkuHasbl (PKD), tamaccemuun (Hampumep, Oera-
TATacCeMHUM),  HACIEACTBEHHOrO  C(pEeponHuTo3a,  HACIEACTBEHHOIO  JJUIMNTOLNTO3A,
aberanunonpoTenHeMUn UK cuHApoma baccena-KopHiseiira, ceprnoBHIHOKIETOYHONH aHEMHH,
MAPOKCU3MAJIbHOW HOYHOH TeMOrJIOOMHYpHUH, aHEMHU (HampuMep, IU33PUTPOINO3THIECKON
aHEeMMHU), TeMOJIMTUYECKON aHEMUU M aHEMUH TPU XPOHUUYECKUX 3a00yeBaHMsIX. B HEKOTOpPBIX
BAPUAHTAX OCYINECTBIEHHS] TE€MOJUTUYECKAss aHEMUs NPENCTaBiIsAeT COOON HACHIEeNCTBEHHYIO
U/WIN BPOSKIEHHYI0 F€MOJIMTUYECKYI0 aHEMUIO, IIPHOOPETEHHYIO TeMOJIMTUYECKYI0 aHEMUIO WITH
AaHEMMIO, SIBJIIIOLIYIOCS COCTABIIIOIIEH MyJIbTHUCHCTEMHOTO 3a00JI€BaHMU.

B opgHOM BapuaHTe OCYLIECTBIEHMsS HACTOALIETO M300pETeHUs MPENCTaBIEH CIOCO0
aktuBanuy PKR nukoro tuna B 3purpounTax, npenyCMaTpUBAIOIINN BBEJEHNUE HY KA LIEMY CS
B 3TOM cyObekTy 3 pexTuBHOro KonmuecTna (1) coequHeHus], ONMMCAHHOTO B JAHHOM JJOKYMEHTE,
(manpumep, coenunenus popmy (I) - (V) B npumepax u B Tabnuue 1 u Ha purype 1), wm ero
(dapManeBTHUECKH TNpueMieMoit coiu; (2) ¢apMaueBTHYECKH MPUEMIIEMON KOMITO3HULIHH,
comepikaleil CoequHEHHe, ONMMUCAHHOE B IAHHOM JOKYMEHTe, WM ero (apMareBTHYECKH
NpUeMJIEMYI0 COJb M (papMaleBTUUECKH NpUEeMIIeMbli HOCUTENb. B OZHOM BapHaHTe
OCYIIECTBJIEHHs CIOcoO mpencraBiser coOoi cmocod ex vivo. B apyrom BapuaHTe
OCYILECTBJIEHUs] CHOCOO MpenacTaBisieT coOol crmocod in vifro. B HEKOTOpBIX BapuUaHTax
OCYILECTBJIEHUS] KPOBb MJIM SPUTPOLIUTHI MOTYHYAIOT OT MITH BBIIEISIOT Y CyObEKTa, CTPAJAr0IIEero
oT 3a00JIeBaHUSl MJIM HAPYIICHUS WM MPEIpacroioKeHHOTO K TaKOMy, KOTOPO€ BBIOPAHO W3
rpymmel, coctosimei u3 nedpuuura nupysatkuHasbl (PKD), tamaccemuun (Hampumep, Oera-
TATaCCeMHUM),  HACJIEACTBEHHOrO  C(heponuTo3a,  HACIENCTBEHHOrO  JJUIMNTOLIMTO3A,
aberanunonpoTenHeMUn Wi cuHApoma baccena-KopHiseiira, ceprnoBUIHOKIETOYHONH aHEMHIH,
MAPOKCU3MAJIbHOW HOYHOH Te€MOMJIOOMHYpPHUH, aHeMHH (HampuMmep, TU33PUTPOTNOITHYECKON
aHEeMMHU), TeMOJIUTUYECKON aHEeMHUU M aHEMHUU TPU XPOHUUYECKUX 3a00sieBaHMsIX. B HEKOTOpPBIX
BAPHAHTAX OCYINECTBJIEHHS] T€MOJUTUYECKAss aHEMUs TPENCTAaBIIIeT COOOW HACHIEICTBEHHYIO
U/WH BPOJKICHHYEO T€MOJIUTUYECKYIO aHEMUIO, TPUOOPETEHHYIO TeMOJMTUYECKY 0 aHEMHUIO WITH
AHEMHIO, SIBJISIFOILYIOCS COCTABIISIFOINEH MYJIbTHCHCTEMHOTO 3a00JIeBaHMUSI.

B onHOM BapuaHTe OCYIIECTBIEHHsS IO HACTOALIEMY H300PETEHHIO MPEACTaBICHO
npuMeHeHne (1) coeaMHEHWs, ONMMCAHHOTO B JAHHOM JOKYMEHTe (Hampumep, COCIUHEHHS
dopmyn (I) - (V), npencrasineHHoro B mpumepax U B Tabmune 1 u Ha ¢urype 1), wimm ero
dapmaneBTHUECKH TpueMiIeMoil coiw; (2) ¢apManeBTHYECKH MNPUEMIIEMOH KOMITO3HULIHH,
colepKaleil CoelNMHEHHe, ONHMCAHHOE B JAHHOM JAOKYMEHTe, WM ero (apMaleBTHUECKH
PUEMIIEMYIO COJIb U (hapMaLleBTHYECKH MIPUEMIIEMBbI HOCUTEJb 1JIsI IOy YeHHUS JIEKAPCTBEHHOTO
npernapaTa sl YBEJIUYEHUS! TMPOJOJDKUTENbHOCTU JKU3HU 3putpounTtos (RBC), B oTHOmeHnn
KOTOPBIX 3TO HEOOXOAMMO.

B nonomHUTENBHOM BapHaHTE OCYINECTBJICHUS COCOUHEHHE WIH (papMaleBTHIECKas

KOMITO3ULMS COCTABJICHDBI AJIs SKCTPAKOPTIOPAJIbBHOTO HEMMOCPEACTBEHHOI'O I[O6aBJ'IeHI/I$I K HeJIbHOI



56

KPOBHU WJIM 3PUTPOLIMTAPHON Macce. B npyrom BapmaHTe OCYIIECTBIEHHsS COCTUHEHHUE WU
bapmaLieBTHUECKAs KOMITO3ULMS COCTABJICHBI JUIsl BBEACHUS HY KIAIOLIEMYCsl B 5TOM CYOBEKTY.

B oxgHOM BapmaHTe OCYLIECTBIEHHs IO HACTOALIEMY H300pPETEHHIO NPENCTABIEHO
npumMeHeHne (1) coeanHEeHWs, ONMMCAHHOTO B JAHHOM JOKYMEHTe (Hampumep, COCIUHEHUs
dopmyn (I) - (V), npencrasneHHoro B mpumepax U B Tabmune 1 u Ha ¢urype 1), mnm ero
dapmaneBTHUECKH TpueMiIeMoll coiw; (2) QapManeBTHYECKH MNPUEMIIEMOH KOMITO3HUIIHH,
copepikallell COoeqUHEHHe, ONHCAHHOE B IAHHOM JAOKYMEHTe, HJIH ero (apMaleBTUUYECKH
NPUEMIIEMYI0 COJb M (PapMaleBTUYECKH TMPHEMJIEMbIH HOCHTENIb C LEJIbI0 IONyYEHHUs
JIEKapCTBEHHOTO TIpemnapara Uil PeryJupoBKU ypoBHeW 2,3-mudocdorauuepara B KPOBH, B
OTHOILIEHUU KOTOPOH CYINECTBYET Takas HEOOXOIUMOCTb.

B onHOoM BapmaHTe OCYLIECTBIEHHs IO HACTOALIEMY H300pPETEHHI0 MPENCTABICHO
npuMeHeHue (1) coeaMHEHWs, ONMMCAHHOTO B JAHHOM JOKYMEHTE (Hampumep, COEIUHEHHUs
dopmyn (I) - (V), npencrasneHHoro B mpumepax U B Tabnune 1 u Ha ¢urype 1), unu ero
¢dapmaneBTHueckn npuemieMod coiu; (2) ¢papManeBTHYECKH NPHEMIEMOH KOMITO3ULIUH,
cozepxKaleil COoeAMHEHHe, ONMHMCAHHOE B JAHHOM JOKyMEHTe, WM ero (apMaleBTUUECKU
NpUEMJIEMYIO COJb U (papMalleBTUYECKH TPUEMJIEMBII HOCUTENIb, C LEJbI0 IOJY4EHUs
JIEKapCTBEHHOTO MpenapaTa JJIsl JieueHus: aHeMuu. B ornpeneneHHbIX BapHaHTax OCYLIeCTBICHUS
aHEeMUs TPEICTaBIsIeT COOOH AMU3IPUTPONOITHIECKYIO aHEMUIO, KaK, HAalpHMep, BPOXKICHHYIO
ausspurponostudeckyro anemuro tuna I, II, III mnm IV. B onpeneneHHbIX BapuaHTax
OCYLIECTBJICHUsT aHEeMMsl NPEACTABIsIeT COOOH TeMONUTHYECKYI0 aHEeMHIO0. B onpeneneHHbIX
BapUAHTAX OCYLIECTBJICHHs I'€MOJHTHYECKAasi aHEMHS TIPEICTABISIET COO0H BPOXKIACHHYIO W/WIIH

HACJIEACTBEHHY IO bopmy reMOJIMTUYECKOU aHEMUH, KaK HaIpuMep, PKD

2 2

CEepPIIOBHIHOKJIETOYHYI0 AHEMHIO, TajlacCeMuu (HarmpumMep, anbda wim 0era), HaCleACTBEHHbBIN
ceponnTo3, HACAENCTBEHHBIN 3JUTMIITOLUTO3), MAPOKCU3MAIBHYI0 HOYHYHO T€MOTJIOOHHY PHIO,
aberamunonporenHemuro (cuHapom baccena-KopHigeiira). B omnpeneneHHbIX BapHaHTax
OCYIIECTBJICHUs] ~ T€MOJIUTHYECKAas  aHeMHs  MpPEACTaBisieT  coOOH  mpUOOpeTEeHHYIO

FreMOJIMTUYCCKYH0O AaHEMHIO, KaK, HalpuMep, ayTOUMMYHHYIO TE€MOJUTHYCCKYHD aHCMUIO,

,
TeMOJINTHYECKYIO aHEMHUIO, WHAYLUPOBAHHYIO JIEKAPCTBEHHBIM CPEACTBOM. B ompeneneHHbIX
BAPMAHTAX OCYINECTBJICHUS] TE€MOJIUTHYECKAash AaHEeMHs MPEACTaBIsieT COOOH aHEeMHIO,
SBJITIOLIYIOCS. COCTABJIIOIIEH MYJIBTUCUCTEMHOTO 3a00JIEBaHMS, TAaKyK Kak aHEeMHs IpH
BPOXKIEHHON 3PUTPOIIOSTUYECKON mpoTtonopupun, anemusi PaHkonu, anemusi [lalimoHpma-
brnekdena.

B ongHOM BapmaHTe OCYLIECTBIEHHs IO HACTOALIEMY H300pPETEHHIO NPENCTABIEHO
npuMeHeHne (1) coeaMHEeHWs, ONMMCAHHOTO B JAHHOM JOKYMEHTe (Hampumep, COCIUHEHHS
dopmyn (I) - (V), npencrasineHHoro B mpumepax U B Tabmune 1 u Ha ¢urype 1), wimm ero
dapmaneBTHUECKH TpueMiIeMoil coiw; (2) dapMaleBTHYECKH MNPUEMIIEMOH KOMITO3UIIHH,
colepKaleil CoelNMHEeHHe, ONMHMCAHHOE B JAHHOM JOKYMEHTe, Wi ero (apMaleBTHUECKH
NPUEMIIEMYI0 COJb M (PapMaleBTUYECKH TMPHEMJIEMbI HOCHTEIb C LEJIbI0 IOJTyYEHHUs

JIEKAPCTBEHHOIO Ipenapara JJisl Je4eHUs1 FeMOJUTUYECKON aHEMUU.

B onHOM BapuaHTe OCYIIECTBIEHHsS IO HACTOALIEMY H300PETEHHMIO IPEACTABICHO
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npuMeHeHne (1) coeanHEeHWs, ONMMCAHHOTO B JAHHOM JOKYMEHTe (Hampumep, COCIUHEHHS
dopmyn (I) - (V), npencrasneHHoro B mpumepax u B Tabmune 1 u Ha ¢urype 1), wim ero
dapmaneBTHUECKH TpueMiIeMOi coiw; (2) QapManeBTHYECKH MNPUEMIIEMOH KOMITO3HUIIHH,
cozep Kallel COelNMHEeHHe, ONHMCAHHOE B JAHHOM JOKYMEHTe, WM ero (apManeBTHUECKU
NPUEMIIEMYI0 COJb M (PapMaleBTUYECKH TMPHEMIIEMbI HOCHTEIb C LEJIbI0 IONyYEHHUs
JIEKApCTBEHHOTO Mperapara AJisl JISYEHUS] CEPIIOBUAHOKIIETOUHON aHEMHH.

B ongHOoM BapmaHTe OCYLIECTBIEHHs IO HACTOALIEMY H300pPETEHHIO NPENCTABIEHO
npuMeHeHue (1) coeanHEHWs, ONMMCAHHOTO B JAHHOM JOKYMEHTe (Hampumep, COCIUHEHUs
dopmyn (I) - (V), npencraBneHHoro B mpumepax u B Tabmune 1 u Ha ¢urype 1), mnu ero
dapmaneBTHUECKH TpueMiIeMoil coiu; (2) dapManeBTHYECKH MNPUEMIIEMOH KOMITO3HUIIHH,
cozepxalleil coelMHEeHHe, ONMCAHHOE B JAHHOM MAOKyMEHTe, Wi ero (apMaleBTHUECKU
NpUEMIIEMYI0 COJb M (PapMaleBTUYECKU IPHEMJIEMbI HOCHTENIb C LEJIbI0 IOJyYeHHUs
JIEKapCTBEHHOT O Npernapara ajs jedeHus nepurura nupysatkuHassl (PKD) y cyOpexra.

Kak sto omucano B nanHoM nokymente, PKD npencrasnser coboii nedpuur PKR. B
OIpeneNeHHbIX BapuaHTax ocymectsieHus aedumur PKR accorumposan ¢ mytanueii PKR.

B onHOM BapmaHTe OCYLIECTBIECHHUs II0 HACTOSIIEMY H300PETEHHIO IPEACTABIECHO
npumeHeHne (1) coenuHEHHs, OMMCAHHOTO B HAHHOM JOKYMEHTe (Hampumep, COeIUHEHUs
dopmyn (I) - (V), npencraBneHHoro B mpumepax U B Tabmuue 1 u Ha ¢urype 1), mwimm ero
¢dapmaneBTHueckn npuemseModl coiu; (2) ¢dapManeBTHYECKH NPHEMIEMOH KOMITO3ULIUY,
comepskaleil CoeqUHEHHe, ONMMCAHHOE B IAaHHOM JOKYMEHTe, WIH ero (apMarleBTHYECKH
NPUEMJIEMYI0 COJb M (DapMaLEeBTUYECKH TMPHEMJIEMbIH HOCHTEIb C LEJIbI0 TMONTy4eHHUs
JIEKapCTBEHHOIO TIperapara MAjisl JIeYeHHUs] TajJacCeMUH, HACIEeACTBEHHOro Cc(eporurosa;
HACJIECTBEHHOTO  JJUIMITOLUTO3a;, a0eTalunonpoTeMHeMHH WM cuHApoMa baccena-
KopHuseiira, mapokCU3MaIbHONH HOYHOH TI'€MOTJIOOMHYpPUH, MPHOOPETEHHONW TeMOJIUTHYECKOM
aHEeMHHU WJIM AHEMUH TPU XPOHHMYECKUX 3a00JICBAHUSX.

B ongHOM BapmaHTe OCYLIECTBIEHHsI IO HACTOSALIEMY H300pPETEHHI0 IPENCTABIEHO
npuMeHeHue (1) coeaMHEHWs, ONMMCAHHOTO B JAHHOM JOKYMEHTE (Hampumep, COCIMHEHUS
dopmyn (I) - (V), npencrasineHHoro B mpumepax U B Tabmune 1 u Ha ¢urype 1), wim ero
dapmaneBTHUECKH TpueMiIeMoil coiw; (2) dapManeBTHYECKH MNPUEMIIEMOH KOMITO3HUIIHH,
colepaleil CoelMHEHHe, ONHMCAHHOE B JAHHOM JOKYMEHTe, WIH ero (apMaleBTHUYECKH
NPUEMIIEMYI0 COJb M (DapMaleBTUYECKH MPHEMJIEMbI HOCHTEIb C LEJIbI0 IONTyYEHHUs
JIEKapCTBEHHOTO Mpernapara JJisl akTuBauuu MyTanTHOH ¢opmel PKR B spurpounTax.

B opHOM BapmaHTe OCYLIECTBIEHHs IO HACTOsAmeMy u3oOpereHuro npumeHeHue (1)
COEIMHEHUs], OMHCAHHOTO B JAHHOM AOKyMeHTe (Hampumep, coemmuaeHust ¢popmyn (I) - (V),
NPEACTABICHHbIX B NpuMepax W B Tabmuue 1 u Ha Qurype 1), unm ero dapmaneBTHUECKH
npuemieMoit conw; (2) apManeBTHIeCKH MPUEMIIEMON KOMITO3ULIMH, COIepIKallel COeTMHEHME,
OMHCAaHHOE B JAaHHOM JIOKYMEHTe, WIH ero (apMaleBTUYeCKH NPUEMIIEMYIO COJb U
(bapMaLIeBTHUECKH MPUEMIIEMbIIl HOCUTEIb, C LIEJIbI0 IOy YEHHUS JIEKAPCTBEHHOTO Tpernapara Juist
aktuBanu PKR nukoro tuna B 3puTpOLMTaX.

B ogHOM BapmaHTe OCYIIECTBIICHUS IO HACTOSLIEMY H300PETEHUIO MPECTABIIEH CIIOCO0
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axtuBanmu nupyBatkuHa3zel R (PKR), npenycmarpusaromuii npuseneane PKR B koHTakT €
3¢ dexTuBHBIM KOMM4ecTBOM (1) coenMHEHHs, ONMMCAHHOTO B JAHHOM JOKYMEHTE (Harpumep,
coenunenus popmyin (I) - (V), npencrasnenHoro B mpumMepax u B Tadbnuue 1 u Ha purype 1), wu
ero (hapmaneBTHYECKH IPUEMIIEMOH COM Wi (2) hapMaLeBTHUECKH MPUEMIIEMON KOMITO3ULIHH,
cofepKalel COeNMHEHHe, ONMMCAHHOE B JAHHOM JOKYMEHTe, WIH ero (apMaleBTHUECKU
NPUEMIIEMYIO COJb W (papMaumeBTHUECKH TpHEMJIeMblii HOCUTeNb. B OgHOM BapuaHTe
ocymectieHust PKR mpencrasmsier coboit PKR pmkoro Ttuma. B pgpyrom Bapuanre
ocymectieHust PKR npencrasnsier coboit mytantHyo popmy PKR. B HekoTopbIx BapuaHTax
ocymectsieHuss PKR skcnpeccupyercst B spurponurax. B 0qHOM BapuaHTe OCYLIECTBIEHUS
crocod mpexacrapisier coOoi crocod ex vivo. B nmpyrom BapuaHTe OCYIIECTBJICHHS CIIOCOO
npeacTasisier coboi crocod in vitro. B HEKOTOPHIX BapHaHTaX OCYIIECTBIEHHS KPOBb WU
SPUTPOLUTHI TMONYYAIOT OT WM BBIAENSAIOT y CyOBeKTa, CTpajarouero ot 3abojieBaHus WM
HapYILIEHHs WIN MPeIpacioNoKeHHOr0 K TAKOMY, KOTOPO€ BbIOPAHO U3 PYIIIBL, COCTOSIIEH H3
neduuura nupysarkuHasbl (PKD), Tanaccemun (Hampumep, OeTa-TanacceMuu ), HaCJIeICTBEHHOTO
ceporuTo3a, HACIEACTBEHHOTO JJUIMNTOLMTO3a, a0eTAIUIONPOTEeHHEMUH WM CHHIPOMA
baccena-KopHiBeiira, = CEepHOBUIHOKJETOYHON  AHEMHM,  IAPOKCU3MAJIbHOM  HOYHOU
reMOrNIOONHYPUH, aHEeMHH (HAampuMep, AM3IPUTPONIOITHYECKOH aHEMHH), TeMOJIUTHYECKOM
aHEMHUH U aHEMHU IPU XPOHUYECKUX 3aboneBaHusAX. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHUS
IeMOJINTUYECKAasl AaHeMHs TMpPeACTaBIsieT CoOOM HACIEACTBEHHYI0 W/WMIM  BPOXKICHHYIO
TeMOJINTHYECKYIO aHEMHIO, MPHOOPETEHHYI0 TIeMOJHMTUYECKYI) aHeMHUI) WM aHEeMHIO,
SIBJISTFOLIYOCS] COCTABJISIFOLIEH MYJIBTHCUCTEMHOTO 3a00JIEBaHUS.

ITocKONbKY COETMHEHHS 1 KOMITO3ULIMH, OTIMCAHHBIE B JAHHOM JIOKYMEHTE, BO3JIEHCTBYIOT
HA OIMH M TOT K& OMOJOrMYEeCKHi MyTh M UMEIOT aHAJOTHYHBIA MEXaHM3M ICWCTBUS, KaK U
coenuHeHus, onucanHbie B W0O2012/151451, To coequHeHNs U KOMIIO3UIIUH, TTPEICTaBICHHbBIE B
JAHHOM JIOKYMEHTe, MOTYT aKTHUBUpOBaThb MyTaHTHbIe ¢Gopmbl PKR, kak 3To ommcaHO B
WO02012/151451.

Komno3unuuu v nyTy BBEACHUS

KoMno3uuuy, yCTaHOBJIEHHbIE B JaHHOM JOKYMEHTE, BKJOYAIOT COCIHHEHUS,
YCTAHOBJICHHBbIE B JAHHOM JIOKYMEHTe (Hampumep, COEOUHEHHE, OIUCAHHOE B JIaHHOM
JOKYMEHTE), a TAaK)Ke€ JIOTOJIHUTENbHbIE TEPAIEBTUUECKUE CPEJICTBA, B CIIydae MX HAJIHYH, B
Konn4ecTBaxX, 3(P(QEeKTUBHBIX i OOeCHeueHHss MOAYJSIIMM 3a00JIeBaHUS WM CHMIITOMOB
3a00JieBaHMsI, B TOM YHCJIE ONMUCHIBAEMBIX B TAHHOM JJOKYMEHTE.

Tepmun «papManeBTHIECKH MPUEMIIEMbIH HOCUTEIb M BCIIOMOTATEJIBHOE BEIECTBO»
OTHOCHTCS] K HOCHTEJIIO FJTH BCIIOMOTATEIbHOMY BEIECTBY, KOTOPbIE MOXKHO BBOJIUTD MALIUEHTY
BMECTE C COEAMHEHUEM, MPEICTABICHHBIM B JAHHOM JIOKYMEHTE, H KOTOpPbIE HE TMOAABISIOT €ro
(bapMaKOJIOTHYECKYI0 AaKTHMBHOCTb M SIBIIFOTCS HETOKCHYHBIMH TIPH BBEACHHU B J103aX,
IOCTaTOYHBIX JJIs1 TOCTABKU TEPANIEBTUYECKOTO KOJIMYECTBA COEUHEHMIS.

dapmaneBTUYeCKH NPUEMIIEMbIE HOCHTENH, BCIIOMOTATENIbHBbIE BELIECTBA WM CPEHbI-
HOCHUTEIH, KOTOPBIE MOYKHO PUMEHSTh B (PapMaleBTHUECKUX KOMIIO3HLUSAX, MPENYCMOTPEHHBIX

B JAHHOM JOKYMECHTEC, BKJIFOUAKOT oe3 OrpaHU4CHUs MOHOOOMEHHBIE CMOJIbI, OKCHUJ aJIFOMUHUA,
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cTeapar aJOMUHMS, JIELUTHUH, CAMO3MYJBIHPYIOIIUECS] CHUCTEMBbl TOCTABKU JIEKAPCTBEHHOTO
cpeacrea (SEDDS), Takme «kak d-a-Tokodepon-nomusTmineHrnukons — 1000-cykuuHar,
MIOBEPXHOCTHO-aKTHUBHBIE BEIIECTBA, NpPUMEHseMble B (DapMaleBTUYECKHX JIEKAPCTBEHHBIX
¢dopmax, Takue Kak BHIbI Tween Wi Apyrie aHaJIOTHYHBIE TOJTUMEPHBIE MATPHULIBI IS TOCTABKH,
CBIBOPOTOUHbIE O€JIKH, TaKue KaK 4YeJOBEYECKHUH ChIBOPOTOUHBIM albOymuH, OydepHbie
BEIIECTBAa, Takue Kak (ocdaTel, MIULKUH, COPOMHOBAsT KHCIIOTA, COPOAT KaJusi, CMECH HETOJIHBIX
TJIMLEPUIOB HACBILIIEHHBIX JKUPHBIX KHCJIOT PACTUTENBHOIO MPOMCXOXKIEHUs, BOMLY, CONHM WU
SJIEKTPOJIUTBI, TaKHWe KaK IPOTAMUHCYJb(AT, NBy3aMelleHHbIH (HOCPOPHOKUCIBIN HATpui,
bochOpHOKUCTBIN KA, XJIOPUA HATPUsA, COJMU LIMHKA, KOJUIOWIHBIH JHOKCHI KPEMHHS,
TPUCHUJIMKAT  MAarHus, NOJUBHHWINMHUPPOJIUAOH, BEINECTBA HAa  OCHOBE  LIEJUIFOJIO3BI,
MOJIMSTUIICHTJINKONb, KapOOKCUMETWIILIEIUIIONIO3y HATPUs, IOJUAKPUIIATBI, BOCKH, OJIOK-
COIONIUMEPBHl NOJMITHIIEHA U  IOJUOKCUIIPOIMIEHA, MNOJMITHJIEHTJIUKOIb W JIAHOJMH.
{MKIONEKCTPUHBI, TAKUE KakK O-, - U Y-LUKIOAEKCTPHUH, WK XUMHUYECKH MOANPULIPOBAHHbIE
NPOM3BOJHBIE, TaKHe KakK THIPOKCHANKWILHUKIOAEKCTPUHB, B TOM 4Hciae 2- U 3-
THAPOKCUIIPONIII-P-IIMKIOASKCTPUHBI, WIN APYTHE CONFOOUIM3UPOBAHHbIE MPOU3BOJHBIC TAKKE
MOXKHO YCIIIIHO NMPHUMEHATh AJsl YJYYIIeHHs AOCTABKU COEIMHEHUH (OpMYJI, ONMMCAHHBIX B
JAHHOM JIOKyMEHTE.

dapmareBTUYECKHE€ KOMIIO3ULMM, MPEAyCMOTPEHHbIE B JAHHOM JOKYMEHTE, MOKHO
BBOJIUTb NEPOPANIbHO, NMAPEHTEPAIbHO, MyTeM HHIAISLHUOHHOIO PACIbUIEHHs], IyTEM MECTHOTrO
HAHECEHWs,  PEeKTAJbHO,  HA3aJbHO, OYKKaJbHO,  BArMHAJIBHO WM  TOCPEICTBOM
UMIUIAHTUPOBAHHOTO JIETIO, MPEANOYTHTEIbHO, MyTEM MEPOPATbHOrO BBEIEHHs WJIM BBEICHUS
uHbekuued. dapmaneBTH4YeCKre KOMITO3ULINY, MPEyCMOTPEHHbIE B JAHHOM JOKYMEHTE, MOTYT
colepKaTh JIIOObIE TPATUIMOHHBIE HETOKCHYHbIC (apMalleBTHYECKH MPUEMIIEMbIE HOCHTEIH,
BCIIOMOTATEJIbHBIE BEIECTBA U CPEAbl-HOCUTEITH.

dapmareBTUYeCKHEe KOMITO3UIMH, MPENIyCMOTPEHHbIE B JAHHOM JOKYMEHTE, MOKHO
BBOJIUTH NEPOPAIIBHO B JIFOO0H MOAXOASIIEH AJIs TEPOPATBHOTO BBEICHUS JIEKAPCTBEHHOM (popme,
B TOM 4YHcJie 0e3 OrpaHMYeHHs] B KarcyJsax, TabJIeTKaX, SMYJbCHSIX M BOJHBIX CYCIEH3USX,
OUCTIEPCHAX W pacTBopax. B ciydae TaOneTok il MEpOpabHOrO NPUMEHEHHUs OOBIMHO
NpPUMEHsIEMble HOCHTENM BKJIIOYAIOT JIAKTO3Y M KyKypy3HbIH Kpaxman. Takke, Kak MpaBHIIO,
D00aBJISIIOT CMa3bIBAIOLINE CPEACTBA, TAKHE KaK CTeapar MarHus. s nepopanbHOTO BBEEHHS B
¢dbopme Kamncyibl IPUMEHUMbIE pa30aBUTEH BKJIOYAIOT JIAKTO3Y U CYXOW KyKYpPY3HBIH KpaxMall.
Ecnu BonHbIE CyCreH3UN W/WIN 3MYJIbCUU BBOIST MEPOPAJIBHO, aKTUBHBIH HHIPEIHEHT MOXKET
OBITh CyNEHIUPOBAH MM PACTBOPEH B MACISHOH (a3e, OOBEOMHEHHOW C 3MYJIbTUPYIOIIUMHU
W/WIN CYyCIIEHIUPYIOIUMH CPECTBAMHL.

Ecnu xommosunuy, mpencraBieHHbIE B JAHHOM JTOKYMEHTE, COIepKaT KOMOHMHAIHEO
coeqrHeHus1 (OPMYJI, ONMUCAHHBIX B JAHHOM JIOKYMEHTE, U OHOTO HJIM O0Jiee TOMOJHUTEIbHBIX
TEPANeBTUUECKUX UIIH MPOPUIAKTUIECKUX CPEACTB, TO KaK COETUHEHNE, TaK U JOMOJHUTEIBHOE
CPEeACTBO JOJUKHBI IPUCYTCTBOBATD MPH YPOBHSX 03Bl COCTABIIAIOLINX OT NMPUOIM3UTENBHO 1 10
100% u Oosee MPEANOYTUTENBHO OT MPUOIM3UTENBHO S 10 95% OT 103BI, OOBIYHO BBOAUMOMN

COTJIaCHO CXEME MOHOTEpAIinu. I[OHOJ'IHI/ITGJ'H:;HI:;IG Cpe€acTBa MOXKXHO BBOAUTH OTACJIBHO, KaK 4aCTb
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CXEMbl C HECKOJbKMMH [103aMH, OT COEIUHEHUH, MPENyCMOTPEHHBIX B NaHHOM JAOKYMEHTE.
AJBTEpHATUBHO 3TH CPEACTBA MOTYT COCTaBJISAITh YaCThb €IHMHON JIEKAapCTBEHHOH (OpMBI,
CMEILIAHHBbIE BMECTE C COEAWHEHMSIMU, MPEAYCMOTPEHHBIMU B JAHHOM JOKYMEHTE, B €IMHOMU
KOMIO3ULINH.

CoenuHeHus, ONMUCAHHBIE B JAHHOM JOKYMEHTE, HANpPUMEDP, MOXKHO BBOJUTH IMyTEM
WHBEKI[UY, BHYTPUBEHHO,  BHYTPUAPTEPUAIBHO,  CyOmepMasibHO,  BHYTPHUOPIOLINHHO,
BHYTPUMBIIIEYHO WM  [OAKOXKHO, WJIM  TEPOpPajibHO, TPaHCOYKKaJbHO, HA3aJbHO,
TPAHCMYKO3aJIbHO, MECTHO, B BUJE OPTAIIbMUYECKOTO Tperapara Wid MyTeM UHTAJSIIIA B 103€,
HAXOMSIIENCs B Anana3oHe ot npudmusuressHo 0,5 no nmpudnmsutenbHo 100 MI/Kr Maccsl Tena,
aJbTEPHATHBHO B J103aX, HaXONAIIMXCs B nuamnaszoHe ot 1 mr gqo 1000 mr/mosa, xaxasie 4-120
YacOB WJIM COTJIACHO TPeOOBaHUSIM Ui KOHKPETHOTO JIeKapCTBEHHOro cpenctea. KomndyecTBo
AKTUBHOTO HHIPEIUEHTa, KOTOPBI MOKHO KOMOWHHUpPOBaTb C MaTepuajaMH HOCHUTENS s
MOJIyUYeHUs] OAWNHOYHOW JieKapcTBeHHOW (opmbl, OyaeT BapbHpOBaTh B 3aBUCHMOCTH OT
pELUITHEeHTa, MOJYYarOIIero JIeYeHne, U KOHKPETHOro crnocoda BBeAeHUs. TUMHYHBIN Mpernapar
Oyzer comepxaTb OT NMPUONU3UTENBHO 5% M0 MpHOMM3UTENBHO 95% AKTUBHOTO COEIMHEHHS
(Bec/Bec). AJIBTEPHATMBHO TaKHe TMpemapatel coiepkar ot npubmmsurenasno 20% 1m0
npubau3uTensHO 80% aKTHBHOTO COEMHEHUS.

IKCIIEPUMEHTAJIBHASA YACTD

ITepeyennb cokpamenui

Coxp. MonHoe Ha3BaHue Coxkp. | IHoanoe Ha3BaHHe

Oe3BoxmH. | Oe3BOMHBII BOIOH. | BOIHBIN

MHUH. MUHYyTa (MHUHYThI) HACBIL | HACBHIIEHHBIH

MUT MUJLTHITUTP 9. YacChl

MMOJIb MUJLTIMOJTb(-H) MOJIb MOJIB(-1)

MS MacC-CIIEKTPOMETPHUsL SAMP SIIEPHBIN MarHUTHBINA PE30HAHC

TLC TOHKOCJIOIHast XpoMmaTtorpadus HPLC | Bbicokos(dexTuBHas
JKHJIKOCTHAsI XpoMaTorpadust

LCMS xKUnkocTHass — xpomarorpadpus - | MTBE | metun-Tper-OyTuiosslii a¢up

MacC-CIeKTPOMETPHS
DAST OUATHIIAMUHOCEPATPUGTOPUL CHCl; | xnopodopm
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DCM IUXJIOPMETaH DMF IUMeTHIhOpMaMu
Et20 OUATHIIOBBIN 3PUp EtOH | sTunossiii ciupt
EtOAc STUNALETAT MeOH | MeTunoBblii criupT
MeCN ALETOHUTPUI PE NETPOJIEHHBIN >Pup
THF terparuapodypaH DMSO | pumeruncynibhoKCua
AcOH YKCYCHasl KUCJIOTa HCl XJIOPUCTOBOJOPOAHAS KUCIIOTA
H,S0, cepHasi KHCJIOTa NH,CI | xnopun amMmmoHust
KOH TUAPOKCHI KU NaOH | ruppoxcua HaTpus
K,CO; KapOoHAT Kanus Na,CO | xapboHar HaTpus

3
TFA TpU(TOPYKCYCHAsI KUCIIOTA Na,SO | cynbdar HaTpus

4
NaBH, Ooporuapua HaTpUst NaHC | OukapOoHaT HaTpusi

05
LiHMDS | rekcaMeTHIIUCUIHNIAMUA JIUTUS NaBH, | Goporunpun Hatpust
Et;N unu | TpusTUnamMuH Py unu | nupuaux
TEA Pyr
DMAP 4-(IUMETUIAMUHO )TUPUIUH DIPEA | N, N-muu30onponui3THIaMUH
BINAP 2,2’ 6uc(mudennndocdanmn) dppf 1,1'-

ouc(mudpenundochuno)deppore
-1,1’-6unadrun
H
PEP b ocho(enon)nmupoBuHOTpagHAS LDH JIaKTaTAEeTuApOreHasa
KHCJIOTa

DTT DL-autuotpeuron BSA ObIYMIi CBIBOPOTOUHBIN aIbOYMUH
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NADH B- SEM 2-(TpPUMETHUIICHITIIT )3 TOKCUMETHIT
HUKOTHHAMHIAICHUHINHY KIICOTHT,

BOCCTAHOBJIEHHbBIH

p-TsOH | p-TonyoncynsdpoHoBast KHCIOTA DCE 1,2-guxnopatan

O0mas 3KcnepUuMeHTAJIbHAS YaCTh

B crepyrommx npumMepax XHMHYECKHE pPEareHTbl NpUOOpeTanu y KOMMEpPYECKUX
noctaBIIMKOB (Takux kak Alfa, Acros, Sigma Aldrich, TCI u Shanghai Chemical Reagent
Company) u npuMeHsuu 0€3 JONMOJHUTEIBHON OunCTKH. PIdi-xpoMaTorpaduio NPOBOIMIN HA
Ez Purifier III ¢ nomoupto konoHku ¢ yactuniamu cunukarens 200-300 mem. Ilnanmers nst
AHAIUTUYECKON U TmpernapaTuBHON TOHKOCONHON Xxpomarorpaduu (TLC) npeacrasnsmu coboit
HSGF 254 (tommumnua 0,15-0,2 mm, Shanghai Anbang Company, Kuraii). Cniektps! simepHOro
MarHuTHOro pesoHanca (AIMP) perucrpuposanu ¢ npumenenuem Brucker AMX-300 wiun AMX-
400 SAMP (Brucker, [Iseitnapus). XuMuueckue CABUTH NPUBEAEHBI B UACTSAX HA MUJUTHOH (ppm,
d) etero(ESI) u onpenenens! ¢ ucnosb3oBanuem macc-crekrpomerpa Waters LCT TOF (Waters,
CIIOA). HPLC-xpomaTorpamMmbl — perHCTPHpPOBAIM HAa  YCTAHOBKE ISl KUAKOCTHOM
xpomarorpaduu Agilent 1200 (Agilent, CIIIA, kononka: Ultimate 4,6 mx 50 mm, 5 M, moaBrKHast
daza A: 0,1% mypaBbuHas KUCJIOTa B BOAe; moaBuxkHas (aza B: aueronurpun). Peakimu mon
BO3/1€fICTBHEM MUKPOBOJIHOBOTO M3JIyYE€HUs IPOBOAMIN B MUKPOBOJIHOBOM CHHTe3aTope Initiator
2.5 (Biotage, I1IBeuus).

Ycnosus HPLC, ucnonp3dyembie B SKCIEPUMEHTaX, OMUCAHHBIX B JTAHHOM JOKYMEHTE,
SIBJISTFOTCSI CJIEYFOIIIUMU.

Cnocob 1

Ipubop: Shimadzu LC-2010AHT.

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

IMonewxHast ¢asza: pacteopurens A: H,O/CH;0H/TFA=90/10/0,1, pactBoputens B:
H,0/CH;0H/TF A=90/10/0,1.

Ckopoctb motoka: 2,5 MiI/MHH.;, TeMriepatypa kKoJoHku: 35°C; niuHa BosmHbL 220 HM/254
HM.

Cnocob 2

ITpubop: Shimadzu LC-2010AHT.

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

IMonewxHast ¢asa: pacteopurens A: H,O/CH;0H/TFA=90/10/0,1, pactBoputens B:
H,0/CH;0H/TFA=90/10/0,1.

Ckopoctb motoka: 2,5 MiI/MHH.;, TeMriepaTypa kKoJoHku: 35°C; nauHa BosmHbL 220 HM/254
HM.

¥Ycnosus npenapatusHoit HPLC, ucnosnp3yemblie B 3KCIIEPUMEHTaX, ONUCAHHBIX B TAHHOM
TOKYMEHTE, SIBIISTFOTCS CIIENYFOIIUMHU.

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

IMoneuwxHast dasza: pactsoputens A: H,O (0,1% FA), pactsopurens B: CH;0H wnm
CH;CN.

Cxopoctb notoka: 20 Mi/MuH., Temniepatypa KonoHku: 35°C; nnunHa BosHbL 220 HM/254
HM.

IIpumep 1. Cunres 6-(3-meToxcubensun)-2,4-aumerna-4,6-aurugpo-SH-

THAa30J10[5',4':4,S|nuppono|2,3-d|nupuaa3un-5-ona
0
Na\)kOEt j O-KCHIOT o
NaQEt EtOH OFt 2 NaHMel.DMF .S /=N Bf/\Cf SO N
D e B
N +-BuOK,DMF 5

O 3) POCl.,DMF
4) NH,H,0, I 0
E1-1 2-3TOKCHATAHOI E1-2 E1-3

Cragns A. Itna-(Z)-2-a3nao-3-(2-MeTHITHA30J-5-UI)aKPHIAT

K pactBopy NaOEt (803 wmr, 11,79 mmons) B EtOH (10 M) mpu temmeparype OT
npubnusurensHo -10°C o mnpubnusurensHo -5°C  gobaBisii MO KamjisiM  pacTBOp  2-
MetunTHazon-S-kapbanpaeruaa (500 mr, 3,93 mmonb) u sTun-2-asupoanerara (1,53 r, 11,79
mMmonb) B OesBogHoM EtOH (3 wmir). PeaknmoHHy0 CMech NepeMelMBald B TEYCHUE
npuOIM3UTENBHO | 4., IpU 3TOM TeMIiepaTypy noaaepkusaiu Hioke 0°C, 3aTeM HarpeBau A0 K.
T. U IepEMELINBAIN B TeueHue ele 2 4. [lonyueHHy0 cMeCh BbUIMBAJIU B HACBHIIEHHbBIN BOJHBIN
NH,CI (50 mi) mpu 0°C u sxcTparuposaiu ¢ nomoinbio EtOAc. OO0benuHeHHbIE OpraHUYeCKHe
CJIOM TPOMBIBAJIM  COJIEBBIM  PAacTBOPOM, BBICYIIMBadM Haa 0Oe3BoxHbIM Na,SO; wu
KOHLIEHTPUPOBAJIM TPU MOHMKEHHOM JIaBJICHUU C MOJIyueHHueM HeoOxomumoro mpoaykra (500
MT), KOTOPBIA HETMOCPEACTBEHHO MPUMEHSUIN Ha CIEAyIoLei ctaaun 0e3 Kakou-JIMO00 OYHCTKH.
LCMS: macca/zapsin 239 (M+H)™.

Craaus B. Dtua-2-metun-4H-nuppoJio[2,3-d] tnaszon-S-kapéokcunar

Cwmecy sTHn-(Z)-2-a3uno-3-(2-merwinruazon-S-mn)akpuiara (500 mr, 2,1 MMonb) B 0-
kcewnogie (5 mi) nepememuBaiu npu 140°C B TedeHue 2 4., 3aTeM OXJIAKIAIH IO K. T., & 3aTEM
HETIOCPEACTBEHHO OYHMIIAJIN C TIOMOLIBIO KOJIOHOUYHOH XpoMaTorpaduu Ha CHIIMKarese (3JII0CHT:
nenTan/EtOAc=6/1 ¢ nonyuenuem Heobxomumoro npoaykra (220 mr, Bexon 49,8%). LCMS:
macca/zapsa 21 1(M+H)".

Cragus C. Itnia-24-gumernn-4H-nuppoo|2,3-d]tuazon-S-kapéokcuaar

K pacrBopy stun-2-merun-4H-nuppoino[2,3-d]ruazon-5-kapbokcunara (160 wmr, 0,76
mmonb) B DMF (3 mir) mpu 0°C nobasnsin NaH (36,5 mr, 1,52 mmons). Peakunonnyro cmech
nepemMeInuBaiy npu K. T. B redenne 0,5 4. ¢ mocaenyromum nodasinennem CHsl (47 mxa, 0,76
MModJb). TlonydeHHyo cMmech mepeMemuBaid Npu K. T. B TedeHHe 0,5 4., 3aTeM BBUIMBAJIH B
HacbimeHHbd BogHblil NH,Cl npu 0°C u skctparuposanu ¢ nomoinbio EtOAc. O6bennHeHHbIE
OpPTaHHUYECKHE CJIOU MPOMBIBAJIN COJIEBBIM PACTBOPOM, BBICYILIMBAIU Haa Oe3BomHBIM Na,SO4 u
KOHLIEHTPUPOBAIN TPU TOHIDKEHHOM JaBieHHH. OCTaTOK OYMINAIN C TIOMOLIBIO KOJOHOYHOH

xpomarorpaguu Ha CHiIMKareie (3JIOGHT: TMeHTaH/3Twiauerar=6/1) ¢ monydeHuem
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HeoOxonumoro nponykra (124 mr, Beixon 72,6%). LCMS: macca/3apsn 225 (M+H)™.

Craans D. ITHI-6-popmua-2,4-gumernn-4H-nuppoio[2,3-d]tuazon-5-
KkapOoKcHJIaT

K cmecu stun-2,4-mumermn-4H-muppono[2,3-d]tuaszon-5-kapbokcunara (100 mr, 0,446
mmodib) B DMF (1 mir) mpu 0°C nobasmsuiu POCl; (122,5 Mk, 1,338 mmons). PeakiinonHnyro cMech
nepemewmuanu npu 100°C B Tedyenue 2 4., 3aTeM BbUIMBAIM B HachlleHHbIH BogHbI NaHCO;
npu 0°C u s3xcrparuposaiu ¢ nomouisio EtOAc. O0bpenuHeHHbIE OpraHMYECKUe CIION IPOMBIBAJIN
COJIEBBIM PAcTBOPOM, BBICYIIMBaJU Haj Oe3BopHbIM Na,SO,; U KOHLEHTPUPOBAIM TIPU
NOHWXEHHOM JnaBieHHH. OCTaTOK OYHMINAIM C IOMOINBI0 KOJIOHOYHOM Xpomartorpaduu Ha
CHIIMKarese (3JI0eHT: MeHTaH/3Tunanerat=>5/1) ¢ noaydeHueM HeoOXOoqUMOro npoaykra (57 wmr,
BbIx0A 50,7%). LCMS: macca/3apsin 253 (M+H)*.

Crangus E. 2,4-TumeTni-4,6-auruapo-SH-tuazono|S',4':4,S|nuppo.no|2,3-
d|nupuaazun-S-on

K cmecu stun-6-¢popmun-2,4-ngumernn-4H-nupposno[2,3-d]ruazon-S-kapbokcunara (57
mr, 0,226 mmomb) B 2-3TokcudTanode (2 mi) nobasnsn NoHy H,O (53,7 mxi, 1,130 mmoss).
Peaximonnyro cmeck nepemermmBanu mnpu 100°C B Teuenne 1 4., 3atem BbutuBaiu B H,O u
sKcTparuposaiu ¢ nomombio EtOAc. O0bennHeHHbIE OPraHUYECKUE CIIOM ITPOMBIBAIIN COJIEBBIM
pacTBOpoOM, BbICYIIMBaNU Han Oe3BogHbIM Na,SO; M KOHLEHTPHPOBAIM IPHU IMOHWKEHHOM
nasneHny. OCTaTOK OYHIIAIH C TIOMOIIBIO KOJIOHOYHOH XpoMaTorpadpuu Ha CHIIIKarese (3JI0eHT:
neHtan/>tunanerar=>5/1) ¢ nojay4eHuemM HeoOXoauMoro nponykTa (49 mr, Beixon 98,4%). LCMS:
macca/3apsia 221 (M+H)*.

Cranus F. 6-(3-MeTtoxcubensun)-2,4-numernin-4,6-nurugpo-SH-
THAa30J10[5',4':4,S|nuppono|2,3-d|nupuaazun-5-on

K cmecu 2 4-numerun-4,6-nuruapo-SH-tuazono[S',4":4,5 Jmuppono|2,3-d]|mupunasun-5-
oHa (49 wmr, 0,223 mmonb) B DMF (1 M) mpu 0°C nobassumu t-BuOK (50,8 mr, 0,454 mmos).
PeakunonHyr0 cMeCh epeMeInuBaIi NPH K. T. B TeueHue 0,5 4. ¢ mocienyrmum 100aBieHueM
1-(xnopmernin)-3-merokcubdensona (34,9 mr, 0,223 mmods). [TonyderHy0 CMeCh epeMeInBaIu
Ipu K. T. B Te4eHue | 4., 3aTeM BBUIMBAJIU B HAChIIeHHbIH BOAHBINA pacTBop NH,Cl mpu 0°C u
skcTparuposaiu ¢ momombo EtOAc. O0beqMHEHHBIE OPraHUYECKHUE CJIOH ITPOMBIBAIIH COJIEBBIM
pacTBOpOM, BBICYIIMBAIM Haa Oe3BogHbIM Na,SO; M KOHLEHTPUPOBAIM NMPH MOHWKEHHOM
nasyeHnH. OCTaTOK OYHIIAN C TOMOIIBIO KOJIOHOYHOH XpoMaTorpaduu Ha CHITHKaresie (3JII0eHT:
neHran/>tunanerar=3/1) ¢ monyueHuem HeoOxoxumoro mpoxaykta. LCMS: macca/zapsin 341
(M+H)*. 'H SIMP (400 MI'u, DMSO-dy) 6 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 nmpencrasnen wurocTpaTuBHbId cuHTe3 coeauHenus E1-3. IlonAatHO, 4TO
pa3JMuHble COEIMHEHUS MOXKHO CHHTE3UPOBaTh C MOMOIIBIO COOTBETCTBYIOLIETO reTepoapui-
CH,-ranorenuna.

Hpumepsi 2. [Tonyuenne coenunenuii popmynsl E2-vii mo cxeme E2
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Cxema E2
o 1) O-KCHITOI
OH s 2 K,CO3.Mel, DMF S =N
h/S Na\_)'LOEt “/S OFt MSC|,Et3N W QFEt ) 2 3 ( / \ E\IH
N‘h N N~/ NN N
D NaEtOH 3) POCI3, DMF N
N, O Ny O 4)N,H,.H,0, xar. AcOH | 0
E2-i E2-ii E2-iii 2-MCTOKCHOTAHON E2-iv

5) 2-meTokcH3TAHON, KaT. AcOH

/\‘ S— o~

X Q. (}Qﬁ_\\ : ; \ \\&RP\( / \ ~\
ocHopanHe N N o L BUOK, TOTyOT ] 0 Q Pd{PPh3}s THF ‘ %
E2-vii

E2.v E2-vi

ITpu sTom X npencrasnser coboit yxopsuyto rpymny (Hanpumep, Cl, Br wium I, OMs uinn
OTs); M npencrasnser coOol MeTaNJOpraHMYeCKuil KOMIUIEKC (HarpuMep, OOpopraHu4ecKuit
KOMILJIEKC, TAKOW KaK KOMIUIEKC ¢ OOpOHOBOM KHCJIOTOM WJIM NMHUHAKOJATO-OOpHBIA KOMILIEKC,
OJIOBOOPTaHMYECKUN KOMILIEKC, TakoH kak -Sn(Bu’)s; iuHKOpraHnueckuii KOMIUIEKC, TAKOH Kak -
Zn(rasnoren)); kaxapiii u3 Q u R? He3aBUCHMO NpeCTaBisieT CO00i HEOOsI3aTENBHO 3aMELEHHbIH
S-uneHHBI WM O-4IEeHHBIH rerepoapwil. AHAJOTUYHO CUHTe3y coenuHeHuil popmyinel E1-v B
npumepe 1 coenuneHne E2-iv MOXXHO CHHTE3MpOBaTh M3 THazonanbaeruga E2-1 ¢ momMoribo
HECKOJIbKUX Moaudukaimii (Hampumep, ¢ momolnbio peakuuu coenuHenust E2-i1 ¢ MsCl ¢
HOCJIEAYIOIUM 3JMMUHUPOBAHHEM C TOJydeHHeM coenuHeHus E2-iii; mpu 3TOM MOXeT ObITh
o0pa3oBaHa TPULMKJIMYECKas cucteMa ¢ momoinbio kat. AcCOH B 2-meTokcusTaHose). 3amenieHue
u HonupoBanue coenuneHusi E2-iv obecrieunBaer mosydenue coenuHenus E2-vi. CoderaHue
coequHeHus E2-vi ¢ MeTa/sIOPraHMYeCKUM COENWHEHHEM B MPHCYTCTBUU KaTajIM3aTopa
o0ecrevynBarOT MoJy4eHue coenuuenus E2-vii.

Hpumep 2A. Cunres 4-metun-4,6-gurunpo-SH-tuazono[5',4":4,5 Jnuppoino

-[2,3-d]mupunazun-5-oxa
1) MsCl,EtaN, DCM, 30 °C

Q 9) o-xemnon, 140°C - NH2 -
i Nonor i° ™ oeg) KoCO3,Mel, DMF__ gs NOEt xar. AcOH (S 4 NNH
N\/)—\\o Na,EtOH N~7 4) POCl5;, DMF,100°C N 8 2-MeToxcHd>TaHON N N
20 ~-10°C N; O 5)N,HgH,O. xar. AOH 'i' % 105°C,3 w. | 0
2-METOKCHATAHOI E2-iv

Craaus A. ITHa-2-a3ua0-3-ruaApPOKCcH-3-(THA30J1-S-HJ1)TPONIAHOAT

Hatpuii (12,2 1, 0,531 Monbp) MenjeHHO AOOABISUIM MPHU K. T. K MEPEMEIIMBAEMOMY
pactBopy cyxoro EtOH (300 miy). PeakumonHyro cmech 3ateM oxnaxkaamu no -20°C ¢
NOCJIEAYIOIUM 100aBICHHEM IO KaIulsiM pacTBOpa 3THI-2-a3unoanerara (68,5 r, 0,531 monb) u
trason-S-xkapdanpaeruna (20,0 r, 0,177 mons) B 6e3sonnom EtOH (100 mur) ¢ moanep:kaHuem
temnepatypsl oT -20°C no -15°C. ITocne nobaBieHs peaKIIMOHHYI0 CMECh MTEPEMELITHBAIH MTPH -
20°C B TedeHHE AOTMOJHUTENBHOTO | 4. M 3aTeM BbUIMBAIU B HachieHHbIH BoaHbIin NH4Cl (1 ).
ITonyuennyto cmech Hacwlmaiau ¢ nomoupto NaCl um sxctparupoBamm ¢ nomoupio EtOAc.
OObennHEHHYI0 OpPraHWYecKyro a3y NPOMBIBAIN COJEBBIM PACTBOPOM, BBICYLIMBAIU Hal
6e3BogHbIM Na,SOs M KOHIEHTPHPOBAJIHM TPH MOHM)KEHHOM JNaBiieHHH. OCTaTOK OYHINAIU C

NOMOIIBIO  KOJIOHOYHOM Xpomarorpadguu Ha CHJIMKarele ¢ MPUMEHEHHEM (3JIIOCHT:
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PE/EtOAc=6/1-5/1-1/1) ¢ nony4yenmem HeoOxomumoro mnpoaykrta (34 r) B Buume OJNegHOTrO
BemecrBa. LCMS: macca/zapsin= 243 (M+H)™.

Cragus B. Dtun-(Z)-2-a3uno-3-(tuazon-S-wi)akpuiaat

K nmepemermmBaeMoii cmecu 3THI-2-a3u10-3-TUAPOKCH-3-(THazon-S-win)npomnanoara (103
r, 0,426 monp) B cyxom DCM (1,5 m) mpu -35°C nmoGammsuiu MsCl (146 r, 1,28 momnp) ¢
nociaenyomum godbasnenneM no kamwsiM TEA (301 r, 2,98 monb) ¢ noanep:kaHueM TeMIIEPaTy Pbl
ot -35°C mo -30°C. Ilocne noOaBieHHUs peakLMOHHYIO cMmech mepememuBanu npu -30°C B
TeyeHue eme 15 MuH., 3aTeM BbutMBaiU B HachimeHHbli Bogubiii NH,Cl (1,5 n). [lonyuennyro
cmech Hachimanu ¢ mnomombo NaCl u skcrparmpoBamu ¢ nomompro DCM  nBaknisl
OObenuHeHHbIE OpPraHUYeCcKHe CJIOU MpoMbIBaiM nocienosarenbHo BoxHbiM HCI (1 M) m
COJIEBBIM PAcTBOPOM, BBICYIIMBaIU Haj Oe3BoaHbIM Na,SO,; U KOHLEHTPUpPOBAIM NPU
NOHWXEHHOM JaBiieHHHd. OCTaTOK OYHMINAIM C IOMOINBIO KOJIOHOYHOM Xpomartorpaduu Ha
cunukaresne ¢ npumeHeHueM (3moeHT: PE/EtOAc=5/1) ¢ nonay4yeHnemM HEOOXOIUMOro MPOAYKTa
(82,0 1, BeIxOK 86,3%). LCMS: Macca/zapsn= 225 (M+H)".

Cragun C-E nns cuntesa stun-4H-tmmppono[2,3-d]tuason-5-kapOokcunara, 3Tui-4-
metnin-4H-nuppono[2,3-d]tuaszon-5-kapbokcunara u sTuin-6-¢popmuin-4-merun-4H-mmppoio[ 2,3-
d]Trazon-5-kapbokcunara OblIM aHAJOTUYHBIMU NPOLIEYPaM B pumMepe 1.

Cragua F. Jr1un-(E)-6-(ruapaszonomermni)-4-metui-4H-nuppono[2,3-d|Tuazon-5-
KapOokcuaar

K nepememmaemoii cmecu N,H, H,O (2,0 1, 98%, 40 mMosnb) B 2-meTokcusTanose (50
MJI) TIpU K. T. n00aBsuM 3TUI-0-Ppopmu-4-metun-4H-nuppono[2,3-d]ruazon-5-kapbokcunar
(4,8 1, 20 mmonb) ¢ mocnenyromum nodasienuem 20 kamenb AcOH. PeakunoHHyr cmech
nepeMeIIuBaId Mpu K. T. B T€4eHUe NpuOau3uTenpHo 30 MUH. IO Te€X MOp, MOKa CMECh He
CTaHOBWJIACH Mpo3payHoi. [Toay4yerHyo cmech BeUIHBaIU B Boay (100 mMir) ¢ mepemMermnBaHieM
U dKcTparuposanu ¢ nomomblo DCM. OObenrHEeHHbIE OpraHUYECKHE CJIOM BBICYINHBAIA HAaJ
6e3BogubiM NaySO; W KOHUEHTPUPOBAIM TMpPH IOHIKEHHOM JABJICHHU C TOJYYCHHEM
HEOOXOIMMOT0 TPOAYKTA, KOTOPBIA MPUMEHSJIM Ha CIEOYIOLeil cTanuu 0e3 MOMOJIHUTETbHON
ounctku. LCMS: macca/3apsn= 253 (M+H)*.

Cragusa G. 4-Metnia-4,6-guruapo-SH-tuazono[5',4':4,S|nuppono[2,3-d|nupugazun-
S-on

K nepeMeLInBaeMoin CyCIIeH3UH sTin-(F)-6-(runpazonomertin )-4-metun-4 H-
nuppodo[2,3-d]trazon-S-kapbokcunara (4,8 r, 0,19 monp) B 2-MerokcusTaHose (50 M) pu K. T.
nobasysimn AcOH (20 xanesnp). Peakunonnyro cycniensuto nepemernnsain mpu 105°C B Teuenne
3 4. m 3aTeM ¢punbTpoBann. Ocanok Ha GUIBTPE MPOMBIBAIH BOJOH M BbICY IIUBAJIH MO BBICOKUM
BAKyyMOM C TIOJyYE€HHEM IMepBOH MapTHH HEOOXOOUMOro mponykra. @uisrpar pa3OaBisuiu
BOJZIOH M IBAKZIbI HKCTparuposaiu ¢ nomouisto DCM. Opranudeckue CIOH MPOMBIBAJIH COJIEBBIM
pacTBOpOM, BBICYIIMBAINW Hax Oe3BogHbIM Na,SO; M KOHLEHTPUPOBAIM TNMPH MOHWKEHHOM
JaBJIEHUH C MOJIyYE€HUEM BTOPOH MapTHHU HEOOXOAUMOTO MPoAyKTa. J[Be 0ObeNMHEHHBIE TTAPTHH
HeoOxonuMoro mponykra (2,5 T) HEemoCpenCTBEHHO NMPUMEHSUIM Ha cienyromeill cranuu Oe3
nononautenbHoN ounctku. LCMS: macca/3apsn= 207 (M+H)". 1H AMP (400 MI'u, DMSO) &
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12,68 (s, 1H), 9,35 (s, 1H), 8,55 (s, 1H), 4,30 (s, 3H)

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

Cxema E3
PhNMeCHO =0
S O
\\/RI /\ OEt \( / \ . \( /\ OEtZmecmmﬂm-
Esi | © E3-ii ' 0 E3-ii |
Heob6a3aTensHad
S N LG\| s N 7IOMONHHTENEHAS
S —N S —N obpabotka Q
d \(h 7 % NH Q 7 \{R‘ AR\ Ny — 4 \\/ J \
N K,CO5 DMF N Q Ny @
E3wvl O E3v | O E3-viii |
CPBA
im 99
N g <N mCPBA ¥
8 \(
/ \ﬁ v / \
N4 N N\\ \\Q
N Q
E3-vi | o E3-vii |

ITpu sTom Hal npencrasnsier coboii ranoren (Hanpumep, Cl, Br unu I); LG npencrasnser
coboii yxomsmyto rpynmy (Hampumep, Cl, Br, I, OMs umun OTs);, Q npencrasnser coboi
HeoOs3aTeJIbHO 3aMeIIeHHbII S-4JIeHHBIN WM O-4JIeHHBIN rerepoapit, u Q' mpexacrasnser codoit
JOMOJHUTENBHO (PYHKLMOHAIN3UPOBAHHBIN S-4JIEHHBIH WM O-wIeHHBIH rerepoapui. Peakiust
apoOMaTHYeCKOro 3amelieHust coeauHeHuss E3-1 MmeraHTnonmaroM Hatpusi oOecredyuBaeT
nojiydeHue coequHeHus: E3-ii, KOTopoe MOKHO MpeBpaTHTh B coequHenue E3-v ¢ npumeHeHnem
cunte3a coenuHenuss El-iii B El-vi. Oxucnenue coemunenusi E3-v ¢ momompbio mCPBA

obecneunBaer nonydeHue coequenust E3-vi u E3-vii COOTBETCTBEHHO.

pumep 3A. Cunres 4-metun-2-(MeTuntuo)-4,6-quruapo-SH-
tazono[5',4":4,5 lnuppono[2,3-dJnupunasus-5-ona
r/O
N\ <
S =N
Br S \
\ﬁ/\ OEt NaSMe/\(/\ /\ﬁ/\NH
|‘~|.j % EtOH 25°C POCI3 DCE 130°C Til %
2) NoHy H-O,
E3-1 E3'2 2 gmxgcm:aﬁgn E3-3

Cragus A. Itua-4-merui-2-(meruatuo)-4 H-nuppoJio[2,3-d]tnazon-S-kapdokcunar

K cmecu stun-2-6pom-4-merun-4H-muppono[2,3-d]tuazon-5-kapookcunara (500,0 wmr,
1,73 mmone) B EtOH (10,0 M) noGasnsimn NaSMe (240,0 mr, 3,5 Mmmonp). PeakunonHyro cMech
nepememuBaan npu 25°C B TeueHue 3 4., 3aT€M TacWIM C TOMOINBIO JIENSHOW BOABI U
skcTparuposanu ¢ nomoureto DCM. O0benuHeHHbIE OPraHUYeCKHUE CJIOU TPOMBIBAIIA COJIEBBIM
pacTBOpoM, BBICYIIHBaINW Hax Oe3BogHbIM Na,SOs M KOHLEHTPUPOBAIM TNPH MOHWKEHHOM
JaBJIEHUN C TMOJy4YeHHEeM HeoOXomumoro mpoaykra (460 Mr), KOTOpBIH HEMOCPEACTBEHHO
NPUMEHSUTN Ha Cllefyromei craann 6e3 kakoi-nmbdo ounctku. LC-MS: macca/3apsn 257 (M+H)™

Cragns B. DI1nia-6-gpopmuin-4-merni-2-(Meruiatuo)-4H-nuppoao|2,3-d|tuazon-5S-
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Kap0oKcuIaT

K pactBopy sTun-4-merun-2-(merunruo)-4H-nmuppono[2,3-d]trnazon-5-kapbokcunara
(460,0 mr, 1,8 mmonb) u N-merun-N-perundopmamuna (490 mr, 3,6 mmons) B DCE (10 mm)
nobasysmn POCl; (550,0 mr, 3,6 mmons). Tlonydyennyro cveck nepememmBanu npu 130°C B
TeUeHue 3 4., 3aTeM racUjIu C MOMOIIBIO JIEASTHON BOJBI M 3KCTParupoBaiu ¢ nomoinbio DCM.
OObennHEHHbIE OpPraHUYECKHE CJIOM MPOMBIBAIH COJIEBBIM PACTBOPOM, BBICYIIHBAINA HaJ
6e3BogHbIM Na,SO4 M KOHIEHTPHUPOBAJIHM MPH MOHM)KEHHOM JaBieHHu. OCTaTOK OYMIIaNU C
MOMOIIBIO KOJIOHOYHOH xpomarorpadun Ha cunukarese (3moeHTt: PE/EtOAc=8/1) ¢ mony4uennem
HeoOxonumoro nponykra (320,0 mr, Beixon 63%). LC-MS: macca/zapsin 285 (M+H)™

Cragnsa C. 4-Mertuni-2-(Metuntno)-4,6-auruapo-SH-tuazono[S',4':4,S|nuppo.io[2,3-
d|nupuaazun-S-on

K  pactBopy  stun-6-popmuin-4-merun-2-(mermnruo)-4H-nmuppono|2,3-d]ruazon-5-
kapOoxcmnata (300,0 mr, 1,06 mmons) B EtOH (5,0 mu) noGasmnsmu N,H, H,O (2 mn, 98 Bec. %).
PeakumoHHy10 cMech mepeMelIuBaiy MpU K. T. B TeueHue | 4., 3arem HarpeBanu no 60°C B
TEUeHHe HOYM, 3aTeM OXJaXJanu. TBepioe BemecTBo coOupanu mnyTeM (QuibTpauuu u
BBICY LLIMBAJIM ITOJT BLICOKMM BaKyyMOM ¢ Moy 4eHueM Heodxoxumoro npoaykra (180,0 mr, BbIxon
67%). LC-MS: macca/3apsin 253 (M+H)". 'H SIMP (400 MI'y, DMSO-dg) & 12,61 (s, 1H), 8,48 (s,
1H), 4,22 (s, 3H), 2,81 (s, 3H).

Mpumep 3B. Cunres 6-((2-aMUHOTUPUANH-4-HJT)METHI )-4-MeTHIT-2~(METUIICY Tb() MHUI )-
4H-tuazono[5',4":4,5 Jmuppono[ 2, 3-d]r11/1p1/1)1a31/1H-5(6H)-0Ha

=N
\ NH

I s S =N Boc
7 _NBS E3-3 s \ﬁ A\ N HN R
— Br AIBNCCl, . KoCO, TBAB,DMF C8,C05 Pdy(dba)s
E3-4

o Xantphos, qHoKcaH
E3-5 ! — \ Br P §

\(M{ 1y m-CPBA \(l—ﬁ(
2)TFAIDCM
E3-7

Cranus A. 2-bpom-4-(0poMmeTHJ 1) IMPUAUH

Cwmecp 2-6pom-4-metmmmupunnaa (1 r, 5,81 mmons), NBS (1,1 r, 6,39 mmons) u
katanurrueckoro koamuectsa AIBN (100 mr) B CCly (10 mi) nepemermuBanu pu 80°C B TeueHne
HouH. [Toy4eHHy0 cMeCh KOHIIEHTPUPOBAJIH P MOHKEHHOM JaBJIEHUH U OCTATOK OUUIIAIH C
NOMOIIBIO KOJIOHOYHOH Xpomartorpaduu Ha cunukarene (omoeHT: PE/EtOAc=200/1) c
nojiydeHneM Heodxomumoro npoaykra E3-4 (500 wmr, Berxon 34,28%).

Cranns B. 6-((2-bpomnupuauH-4-ua)mMeTHa)-4-MmeTna-2-(merusatuo)-4H-

THAa30J10[5',4':4,S|nuppono|2,3-d|nupuaazun-S(6H)-on
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Cmecy  4-mermn-2-(metmntno)-4H-tuazono[5',4'":4,5 [mupposno[2,3-dmupunazun-5(6H)-
oHa (100 wmr, 0,40 mmomnb), u K,CO; (164 mr, 1,19 mmons) 8 DMF (8 M) nepememnBanu npu
60°C B TedyeHne 2 4. C MOCIEAYIOMUM J00aBIeHHEM pacTBopa 2-0pom-4-(OpoMMETHIT)TUPUIUHA
(199 wmr, 0,80 mmonb) B DMF (2 mi) u katanuruueckoro konndectsa TBAB (13 mr). Cmech
nepememuBanu npu 60°C B TedeHWE HOYM, 3aT€M TacHIM C IOMOINBIO BoAbl (20 miu) u
skcTparupoBamu ¢ nomourpto  EtOAc. OOpennHeHHbIE OpPraHUYECKHE CJIOH IPOMBIBAJIH
HacblneHHbIM BogHbIM NH,Cl, BeicymuBanu vHan 6e3BogHbiM Na,SO, 1 KOHIEHTPUPOBAIH NPU
NOHWXEHHOM JnasiieHHHd. OCTaTOK OYHMINAIM C IOMOINBIO KOJIOHOYHOM Xpomartorpaduu Ha
cunukarene (amoeHT: PE/EtOAc=10/1) ¢ monyuennem HeoOxonumoro npoxaykra (150 mr, BbIxon
89,62%). LCMS: macca/3apsin 423 (M+H)*.

Cragus C. TpeT-byTnn-(4-((4-meTun-2-(MeTunTno)-S-okco-4H-
THA30710[5',4':4,5|nuppo.io[2,3-d|nupuaaszun-6(SH)-un)merna)nupuaun-2-ui)kapbéamar

Cwmech 6-((2-6pomnupunuH-4-un)merun)-4-metun-2-(metunruo)-4H-
tnazono[5',4":4,5lnuppono[2,3-d|nupunasun-5(6H)-ona (100 wmr, 0,24 wMmonb), TpeT-
Oytunkapbamara (83 mr, 0,71 mmons), K;PO4 (201 mr, 0,95 mmons), Pdy(dba); (18 mr, 0,02
mmonb) U Xantphos (11 mr, 0,02 mmonb) B auokcade (10 mu) mepemermBanu mpu 100°C B
arMoc(epe aszora B TedeHHe HOYM. [lOJyueHHYI0 CMeCh TacHiIM C IIOMOINBI BOIBI H
sKkcTparuposaiu ¢ nomombio EtOAc. O0bennHeHHbIE OPraHUYeCKUE CIIOM TPOMBIBAIIN COJIEBBIM
pacTBOpoM, BbICYyIIMBaNU Han Oe3BoAHbIM Na,SO; M KOHLEHTPHPOBAIM IPHU IMOHWKEHHOM
nasieHny. OCTaTOK OYHIIAIH C TIOMOIIBIO KOJIOHOYHOH XpoMaTorpad iy Ha CUIIIKarese (3JI0eHT:
PE/EtOAc=3/1) ¢ nonyuyernnem HeoOxomumoro mpoaykra (100 mr, Bexox 92,10%). LCMS:
macca/3apsia 459 (M+H)*.

Cranus D. TpeT-byTna-(4-((4-metua-2-(Metuncyabpuani)-S-okco-4H-
THAa3010[5',4':4,5|nuppo.io[2,3-d|nupuaaszun-6(SH)-un)merna)nupuaun-2-ui)kapdamar

K cMecH TpeT-OyTuin-(4-((4-metun-2-(MeTnnTuo)-5-okco-4H-
tnazono[S',4":4,5 muppono[2,3-d|mupunazun-6(SH)-wn)merwn)nupunun-2-un)kapobamara (100
mr, 0,22 mmonb) B DCM (5 min) mpu 0°C noGasiisiu 3-xX10prepoKCUOEeH30iHY 0 KUCIoTy (38 M,
0,22 mmoub). Peakimonnyto cmech nepememnBaiu npu 0°C B TedeHue | 4., 3areM racuiu ¢
MIOMOIIBIO BOABI U 3KcTparupoBaiu ¢ nomommbo DCM. OO0benuHEHHbIE OPTaHUYEeCKHE CIIOU
npoMbiBaid  HachieHHbIM BOAHBIM NaHCQ;, BeicymuBamu Han OesBogubiM Na,SO, u
KOHLIEHTPUPOBAJIH MPHU NOHWKEHHOM JIaBJICHUH C MOy YeHHeM HeoOxoanMoro npoaykra (100 mr,
BbIX0J 96,63%), KOTOPBII HEMOCPEACTBEHHO MPUMEHSUIN Ha CIEAYIOLIEeH cTaaun 0e3 Kakon-1noo
ounctku. LCMS: macca/3apsin 475 (M+H)™

Cragnsa E. 6-((2-AmuHonupuauH-4-uia)MeTHI)-4-MeTHjI-2-(MeTujicyabpunni)-4H-
THAa30J10[5',4':4,S|nuppono|2,3-d|nupuaazun-5(6H)-on

Cwmech TpeT-OyTun-(4-((4-metun-2-(Meruncy nbgpunmn)-5-okco-4H-
trazono[5',4":4,5 \muppono|2,3-d|nmupunazun-6(SH)-wn)merun)nupunus-2-un)kapobamara (100
mr, 0,21 mmone) B TFA (1 M) u DCM (3 mi) mepemernnBaiy npu K. T. B TedeHHe | 4., 3areMm
KOHLIEHTPUPOBAJIH MPHU MOHMKEHHOM AaBlieHHH. OCTaTOK OYMIIAIHN C MOMOIIBIO IIPenapaTHBHON

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



(M+H)*. 'H SIMP (400 MI', DMSO-d}) & 8,67 (s, 1H),

5,89 (s, 2H), 5,24-5,03 (m, 2H),
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4,29 (s, 3H),

7,73 (d, 1H), 6,30 (d, 1H), 6,12 (s, 1H),
3,03 (s, 3H).

IIpouenypy, U3NOKEHHYO BbILIE, MPUMEHSUIN ISl TOJYYEHHUs CAEAYIOIUX COeTUHEHUH C

HUCIOJIb30BAHUEM COOTBETCTBYIOIIUX HUCXOAHBIX MATCPUAJIOB. HpI/I HeO6XOI[I/IMOCTI/I MOKHO

HCIOJIb30BaTh CTAHAAPTHOE BBEACHNE U YIaJ€HUE 3alUTHON Py b,

HS “‘N
S \
”\\g/\N

r]‘o>/\\\
N

N

NH.

6-(( 2- AMMHOITH PUMHM JIUH- 5- I )METHII )-

4-MeTHII-2-{ MeTHIICYIIH (GPHHIIT ) -4,6-
Juruapo-SH-
TtHa3onol5',4" 4,5 mippono[2,3-d]

ITUPUJIa3HH-5-0H

Ne coeq. | CTpykTYpa H XHMHYECKOe HA3BaHHe | XapaKTepHCTHKA
E3-8 LC-MS: Macca/3apsig 376
+
J \( / \ (M+H)".
'H IMP (400 MI', DMSO-dj)
)~NH2 5 876 (s, 1H), 8,12 (d, 1H),
6,60 (s, 2H), 6,22 (d, 1H), 5,20
6-((2- AMuHoTmpuMIAHHE-4-wn)mern)- | (. 2H), 4,28 (s, 3H), 3,12 (s,
4-MeTHII-2-( MeTHIICYIIb huHIT ) -4 H- 3H).
THA30I10
[5',4":4,5]mmuppono|2,3-d]mupHa3uH-
5(6H)-on
E3-9 o LC-MS: 376(M+H)".

'H SIMP (400 MI', DMSO-dj)
88,70 (s, 1H), 8,29 (s, 2H), 6,66
(s, 2H), 5,16 (s, 2H), 4,28 (s,
3H), 3,10 (s, 3H).

Hpumep 3C. Cunre3 6-((2-aMUHOTHA30JI-5-1IT)METHIT)-4-MeTHIT-2~(METHIICY TbG MHWI)-

4H-T1/1a30no[5',4':4,5]nnppono[2,3-d]nnpn):[asyIH-S(6H) -OHa

o

/"(

33'

_ NBS
AIBN,CO), N>_Br
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KzCOs, TBAB, DMF
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Cmaous A-B. 2-bpom-5-(0pommernn)ruaszon u 6-((2-OpoMtuazon-5-mn)MeTnn)-4-MeTu-

o
NAN H,

—O

2-(metuntuo)-4H-trazono[5',4":4,5 Jnuppono|2,3-dnupunasun-5(6H)-on CHUHTE3UPOBAIIN
aHaJOrn4HoO npumepy 3B

Cragua C. 6-((2-((2,4-AumeToxcnbeH3UIT)aMHHO)THA30I-S-UIT)METHI )-4-MeTHI-2-
(meTnaTno)-4H-tHazon0[S',4':4,S|nuppono|2,3-dJnupuaazun-S(6 H)-on

Cwmech 6-((2-6pomruazon-5-un)merun)-4-meTuin-2-(metunto)-4H-
tuazono[5',4":4,5 nuppono[2,3-d]nupunazun-5(6H)-ona (130 mr, 0,30 mmons) u DIPEA (0,1 mn)
B NMP (0,1 mn) u (2,4-numeroxcudennn)meranamuna (0,1 mu) nepememnsanu npu 150°C B
TedyeHue 4 4. 3aTeM peakIMOHHYI cMech racuiu Bogou (10 mi), skcTparupoBaiu ¢ MOMOIIBIO
EtOAc. O6bennHeHHbIE OpraHUueCcKHe CJIOU IMTPOMBIBAIIN COJIEBBIM PACTBOPOM, BBICY IIUBAJIN HAJ|
6e3BonHbIM Na,SO, M KOHLIEHTPUPOBAIM IPU IMOHIKEHHOM JaBiieHHH. OCTaTOK OYMINAIU C
NOMOIIBIO  KOJIOHOYHOW Xpomartorpadguu Ha cuiaukarene (SIIOMPOBAIM € MOMOLIBIO
PE/EtOAc=5/1) ¢ mnonydenuem HeoOxomumoro mpoaykra (60 mr, Beixon 38,4%). LC-MS:
macca/3apsn 515 (M+H)™.

Cramgua D. 6-((2-((2,4-AuMeToKCHOEH3HI)AMUHO)THA30JI-S-HJI)MeTHI)-4-MeTHJI-2-
(meTmacyabpunnn)-4H-Ttuazono|s',4':4,5|nupposno|2,3-d|nupugazun-5(6H)-on

K cMecHu 6-((2-((2,4-nMMeTOKCHOEH3MIT)aMHHO ) THA30JI-5-FJT)METHIT)-4-METHIT-2 -
(metunTno)-4H-tuazono[5',4'":4,5 muppono[2,3-dJmupunasun-S(6H)-ona (50 mr, 0,10 MMonb) B
THF (3 mu1) mpu 0°C noGasisimu okcoH (61 mr, 0,10 mmonp). Cmech nepementusanu mpu 0°C B
TedeHue | 4., 3aTeM TracuiM ¢ MOMOLIBK) HACBIIIEHHOTO BOAHOTO pactBopa Na,S,0; (5 mu) u
skcTparuposainu ¢ nomoursio DCM. O0benuHeHHbIE OPraHUYeCKHUE CJIOU TPOMBIBAJIA COJIEBBIM
pacTBOpOM, BBICYIIMBaIM Haa Oe3BomHbIM Na,SO; M KOHLEHTPUPOBAIM TNMPH MOHWKEHHOM
JaBJIEHUH C MOJydeHHeM HeoOxonumoro npoaykra (30 mr, Berxox 50,1%), KOTOPBIH MPUMEHSITH
HETNOCPENCTBEHHO Ha CEAYIoIel ctanuu 0e3 gononHutenbHol ounctku. LC-MS: macca/3apsin
531 (M+H)".

Cranus E. 6-((2-AMuHOTHA301-5-1T)MeTHIT )-4-MeTHIT-2~(MeTuCy b uam ) -4 H-
tnazono[S',4":4,5muppono[2,3-djnupunazun-5(6H)-0H CHHTE3MpOBaJM AHAJOTHMYHO MPUMEPY
3B. LC-MS: macca/3apsin 381 (M+H)". 'H SIMP (400 MI'u, DMSO-dy) 6 8,70 (s, 1H), 6,97 (s,
1H), 6,87 (s, 2H), 5,28 (s, 2H), 4,29 (s, 3H), 3,11 (s, 3H).

[Ipouenypy, U3NOKEHHYIO BBILIE, TPUMEHSITH IS IOJYYESHHUS CIEAYOIINX COSTUHEHNH C
UCTIOJIB30BAHUEM COOTBETCTBYIOIIMX HCXOOHBIX MarepuajoB. lIpu HEOOXOIUMOCTH MOXKHO

HCIOJIb30BaTh CTAHAAPTHOE BBEJCHNE U YIaJeHHEe 3alUTHONW Py b,
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Ne coea. | CTpyKTYpa H XHMHYECKOe Ha3BaHHE XapakTepHCTHKA

E3-15 Q\ S —N LCMS: wmacca/zapsag 381
M+H)"

v, |

N N N 1

'. 0-2/:“\ H SIMP (400 MIL
57 NH,

DMSO-ds) 6 8,69 (s, 1H),
6,92 (s, 2H), 6,21 (s, 1H),
6-(( 2- AMHHOTHA30N-4- 1 )METHII )-4-MeTHII - 2 - 5,26-5,05 (m, 2H), 4,30 (s,
{(MeTHIICYTbGHHWT )-4,6- MruaApo-3H- 3H), 3,11 (s, 3H).
THa3ono[5',4" 4,5 mippono|2,3-d]mpugazuH-3-
OH

IIpumepsr 4. Cunres 6-((1H-nupaszon-3-uia)merni)-2-((1H-nupaszon-S-na)mernn)-4-
metua-4H-tuazono[s',4':4,S|nupposio|2,3-d|nupuaazun-S(6H)-ona

IIpumep 4A. Cunrtes 3-((pennncyabdponna)merni)-1-((2-(TppMeTHICHINIT)

Tokcu)merni)-1H-nupazona

1) SEMGLNaH ) MsCI TEA. S Q N
0 THF 0Ck. 1.2 THETC Lo @ Ona S T N-SEM
o NN N seM ———— e -sEW 0 =
NH  2) LAH, THF.0°C-k. T, l=l 2) Nal, DMF == DMF. 0°C, 'l u. Ed-1
Cranus A. Metua-1-((2-(rpumernicuianin)ITokcu)mernn)-1 H-nupaszon-3-

Kap0okcHIaT

IIpu 0°C B atmochepe N, k mnepememnBaeMomy pacTBopy Mmetwi-1H-nupazon-3-
kapbokcunata (90 r, 0,72 mons) B THF (1 1) nobasmsmn NaH (20,7 r, 0,864 momnb, 60%).
[TonyueHHYI0 CMECh MEJICHHO HarpeBaJii 10 K. T. ¥ IIEPeMELINBaIHU B Te4eHue | 4. PeakIuoHHy10
cMech 3aTeM cHoBa oxnaxaanu 10 0°C u nobasnsau no karmsim SEMCI (151,5 mo, 0,842 monb).
[TepemennBanre MPOIODKAIH B TEUEHHUE elle 2 4. mepeq ramenueM ¢ nomorbso Hachim. NHyCl
U OKCTparupoBaiu ¢ moMombio stuianerata (3 x). OObenuHEHHbIE OpraHUYECKHE CJIOU
NPOMBIBAJIM COJIEBBIM PAacTBOPOM W BbiCylmBaiu Haa Na,SO,. PacTBopurenn ypamsamu mon
BaKyyMOM C nojgy4deHueM 210 r HeOunIeHHOro NpOAyKTa, KOTOPBIM NPUMEHSUIN Ha ClenyoIen
craguu 0e3 OYUCTKHL.

Cragus B. (1-(2-(Tpumermiacuann)rTtokcu)mernia)-1 H-nupaszon-3-uia)meranosn

ITpu 0°C B armocdepe N, x cycnensuu LAH (16,9 1, 0,44 monp) B THF (760 M)
n00aBIISIH HEOYHIIIeHHbII metwi- 1 -((2-(Tpumernincunui)sTokcn)MetTwn)- | H-nupaszon-3-
kapookcunat (76 r). Iloay4eHHYIO CMeCh MEIJICHHO HArpeBai IO K. T. U MEpPEeMeIInBaIl B
tedeHue 1 4. PeakinoHHy0 cMech cHOBa oxutaxaain 1o 0°C u nocnenosarensHo nodasisui H,O
(15,6 mm), 10% NaOH (15,6 mu), H,O (15,6 mn). TlonyyeHHy0 cMeCh (DUIBTPOBAIH Yepe3
noAywKy u3 nenura u npomeBaiu ¢ nomombio MTBE (4 x). O0benuHeHHbIE OpraHUYecKre
¢pakunm BeicymmBanu Hax Na,SO,. PacTBopuTenu ypajsuid mpu MOHMDKEHHOM JABJICHUHU C
nojiydeHneM 69,4 r HEOUHIEHHOTO MPOIYKTa, KOTOPBIA MPUMEHSUI Ha CIEAYIOLIeH cTannn Oe3
ounctku. LC-MS: macca/zapsin 229 (M+H)™.
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Craaus C. 3-(Hoamern.n)-1-((2-(rpumernacuann)dtokcn)ver)-1H-nupason

IIpu 0°C B atrmochpepe N, k mepememmBaemMomy  pactBopy  (1-((2-
(Tpumernicumn)sTokcu)merwn)- | H-mupason-3-mn)meranona (61,5 r, Teopetnuecku 0,262
mouib) B THF (310 mu) noGasisuiu TEA (55,42 mn, 0,393 moub) ¢ mocienyomum 1o0aBieHueM
MsCl1 (24 mun, 0,314 monp). PeakiimoHHY0 cMeCh HAarpeBaJi 10 K. T. U IEPEMEIITNBAINA B TEYCHHE
1 4. mepen BBemenumem Nal (196,5 r, 1,31 momp B 310 M DMF). IlonydeHHyro cmech
nepeMeIIuBaId B TeUeHHe elle 1 4. U raciiy C IMOMOLIBIO JIEISTHON BOJBI, SKCTParupoBasiu €
nomomeio MTBE (3 x). O0benuHeHHbIE OPraHUYeCKHUe CJIIOH MPOMBIBATIM C MOMOIIBIO HACHII.
Na,S,0; u conesoro pacrsopa, BeicyiinBaau Haj Na,SO, ¥ KOHLEHTPUPOBAIHU C MOJy4YEHUEM
77,5 T HEOUHUILIEHHOTO MPOAYKTA, MPUMEHSEMOro Ha cieayrouen craguu 6e3 ouncrku. LC-MS:
macca/3apsia 339 (M+H)".

Cragua D. 3-((Penunacyabdonua)merna)-1-((2-(TpumMeTHICHINI)ITOKCH)METH)-
1H-nupa3son

IIpu 0°C B armochepe N, k mnepememmBaeMomy  pactBopy  (1-((2-
(Tpumernncummn)aTokcu)Metn)- | H-nupaszon-3-mn)meranona (77,5 r, Tteopermuecku 0,229
moib) B DMF (600 mi) nobGaemsuim OGensoncyibduuar Hatpus (53,5 r, 0,32 momp) u
nepemeruBany B Teuerue 1 4. mpu 0°C. ITocne HarpeBaHus 10 K. T. PEAKIIMOHHYIO CMeCh IaCcHIIU
JensHoM Bomoil W Hackim. NapS,0;, 3KCTparupoBaju ¢ MOMOLIBID STWiauerara (3 X).
OObenuHeHHbIe OPraHUYECKUe CJIOU IPOMBIBAJIN OCJIEA0BATEIBbHO ¢ moMobo Hackim. NaHCO;
U COJIEBOTO pacTBopa, BeIcywmmBanu Hag Na,SO,. PacTBopurenu ynansiau noj BakyyMOM U
OCTaTOK OYHMIIANU C MOMOIILI (idi-xpomarorpaduu (cunukaresib, 20% - 70% sTunauerar B
neTposieiHoM 3¢dupe) ¢ nmonydyenueM 56,7 r B Buae cBeryo-xkenroro macia. 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, SH).

[pumep 4B. Cunte3 6-((1H-nmupazon-3-uia)merni)-2-((1H-nupaszon-S-un)mernn)-4-
MeTnn-4H-Ena30.110[5',4':4,5]rmpp0.r10[2,3-d]nnpnna3nﬂ-5(6H)-0Ha

§..8 =N
e
ﬁ W N o
o) ) N7 ~SEM lBu
® E4-2 o
A LHMDS 3 NH Smlz ; \
I THF -45°C @ 0 KoCOy DMF
E44

=N
nﬂ%‘%} @W@ﬁ&
=N =

N NH

Cragnsa A. 4-Metua-2-((pennacynbdonnn)(1-((2-(TpumMeTHICHINI)ITOKCH)METH )-

1H-nupa3zon-S-un)mernn)-4H-tuazono[5',4':4,5|nuppo.io[2,3-d|nupunasun-S(6H)-on
K pacteopy 3-((henuncynspornm)merin)-1-((2-(TpumeTmncunmn)s3Tokcu )Metnn)-1H-
nupasona (1,8 r, 5,1 mmons) B cyxom THF (30 mi) npu -40°C no karmsim gobasnsimn LIHMDS
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(7,5 mn, 7,5 mmonb). CMech nepeMernnBaiy Npu KOMHATHOH Temreparype B TedeHne 30 MUH. €
MOCJIEAYIOLIUM nobaBneHnEM CyCIIEH3UU 4-metun-2-(meruncy b uamn)-4H-
tnazono[5',4":4,5 muppono[2,3-d|nmupunazun-5(6H)-ona (580 mr, 2,7 mmonb) B cyxom THF (30
MJI) TIpY KOMHATHOW Temmeparype. CMech mepeMemmBaiyd Npyu K. T. B T€4eHue eme 1 4., u
BBUIMBAJIN B JieAstHOH HachimeHHblii BogHbld NH,Cl (20 mut), u 3KCTparupoBaiu ¢ NMOMOIIBIO
EtOAc (3x100 wmy). OObenuHeHHbIE OpPraHMYECKHE CJIOW NPOMBIBAIKM BOAOH (60 wu),
BbICYyIINBaIM Haja Oe3BomHbIM Na,SOs M KOHIEHTPHUPOBAIHM IPH TOHMKEHHOM JaBIICHHH.
Ocratok oummaay ¢ mnomoupio ¢uam-xpomarorpaduu (cumukarenb, 0-2,5% wMeraHon B
IUXJIOpMeTaHe) ¢ mnojydeHueM Heobxommmoro mpoaykra (800 mr, 66%). C momompeio LC-
MS(ESI)o6napy>xunu: 557 (M+H)". 1H AMP (400 MI'u, DMSO) 6 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).

Cragua B. 4-Metna-2-((1-((2-(Tpumerniacuana)Itokcu)merui)-1H-nupazon-5-
un)metrun)-4H-tuazono[S',4':4,S|nuppono[2,3-d|nupuaazus-S(6 H)-on

K cmecu 4-merun-2-((penmncynabsdormm)(1-((2-(tpumernncunmn)atokcn ) metin)- 1 H-
nupason-5S-un)merun)-4H-tuazono[5',4":4,5 [nuppono[2,3-dnupunasun-5(6H)-ona (0,8 r, 1,41
mmonb) B THF (5 mur) u MeOH (10 mur) npu N, nobasnsinu o karmwsim Sml, (0,1M/THF, 45 mn)
Ha nensHOW Oane. Ilocne mepememmBaHust B TedeHue 10 MUH. PEaKLMOHHYIO CMECh TaCHIIH
HachimeHHbIM BopHbIM NH,Cl (50 mu) u skcrparuposanu ¢ nomombo EAOAc (50 mi x 3).
OObenuHeHHble OpraHMYeCKHe CJIOM MPOMBIBAIKM BOAOH (60 MII), BHICYIIMBAIHN HaJ OE3BOIHBIM
Na,SO4 ¥ KOHIEHTPUPOBAJIH MTPU MOHMKEHHOM J1aBjieHuH. OCTaTOK OYHUINAJH C TIOMOIIBIO (hJI31II-
xpomarorpadun (cumukaresb, 0-3% MeTaHOJ B IUXJIOPMETaHE) C MOJy4YEeHHEM HEOOXOAMMOrO
npoaykta (310 mr, 51,0%). C nomormso LC-MS obnapyskumm: 417 (M+H)™. 'H AMP (400 MI'1,
CDCl;) 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. TpeT-ByTHA-3-((4-MeTHI-5-0Kc0-2-((1-((2-
(TpumeTmiacuania)dTokcu)meTnn)-1 H-nupazon-S-un)mernn)-4H-
THa3010[5',4':4,S|nuppo.io[2,3-d|nupuaaszun-6(SH)-nn)merni)-1 H-nupazo-1-
Kap0okcuIaT

Cmecyr  4-mermn-2-((1-((2-(Tpumernncunmn)aTokcu)metn)- | H-nupazon-S-uia)mern)-
4H-tnazono[5',4"4,5 lmuppono[2,3-d Jmupunazun-5(6H)-ona (30 mr, 0,07 mmons) u K,CO;5 (25 mr,
0,18 mmonb) B DMF (5,0 mut) 6apOotupoBanu apronom u nepemenrnsanu npu S0°C B Teuenue 1
4. 3arem pnoOammsmn Tper-OyTi-3-(6bpommerin)-1H-mupason-1-kapbokcunar (37 wmr, 0,14
mMmoub). TTocne mepememuBanus npu S0°C B TeueHHe HOYU B aTMOC(epe aproHa peaKIHOHHYIO
CMeCh OXJIAKAAIN O K. T. M TaCHJHM C MOMOIIbI HackimeHHoro BoxHoro NH,Cl (20 mu) u
skcrparupoBamu ¢ nomomblo EAOAc (30 min x 3). OObenuHEHHBIE OPraHUYECKHE CIIOH
npoMbiBaik Boaon (40 mut), BeicymmBaiu Haa Oe3BomHbIM Na,SO4 ¥ KOHIIEHTPUPOBATH TPU
MOHWKEHHOM  naByieHun. Ocrarok ouWmand ¢ nomoulpio  npenapatuBaoit  TLC
(DCM:MeOH=15:1) ¢ nonyuenuem Heodxomumoro npoaykra (15 mr, 35,0%). C nomormsto LC-
MS(ESI)o6nHapyxumu:597 (M+H)".



75

Cragna D. 6-((1H-IIupa3zon-3-un)mernn)-2-((1H-nupazon-S-ua)meruni)-4-MmeTui-
4H-THazou0[5',4':4,S|nuppono|2,3-dJnupuaazun-S(6 H)-on

K pacrBopy Tper-Oytnin-3-((4-metui-5-okco-2-((1-((2-(TpruMeTHICHITUIT )3 TOKCH )METI )-
1H-nmupazon-5-un)mernn)-4H-tnazono[5',4":4,5 [nuppono|2,3-dmupunasun-6(SH)-wn)mernn)-
1H-nupazon-1-kapookcunara (15 mr, 0,025 mmons) 8 DCM (5 M) nobasmsmn TFA (1 ).
PeakunoHHy0 cMech mepeMelIBalid NMPH KOMHATHOH TeMmImepaTrype B TE€UEHHE HOYH Mepen
KOHLIEHTPUPOBAaHUEM U ouunineHueM ¢ nomoulpio npenapatusHodl TLC (DCM:MeOH=15:1) ¢
nosiyueHueM HeodOxomumoro mpoaykra (5 wmr, 50%). C momompto LC-MS obHapyskumm:
367(M+H)*. 'H SAMP (400 MI'u, DMSO) 6 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-meTua-2-(MeTHaACYAbPUHNI)-4,6-quruapo-SH-
THAa30J10[5',4':4,S|nuppono|2,3-d|nupuaa3un-5-ona

2t 7 NH m-CPBA, S =N
N DCM =7 Nl N\ NH
N J KT, 2 N N
| O | O
E3-3 E4-2
K nepeMelnBaeMon CYyCIIEH3UH 4-metun-2-(meruntuo)-4,6-aurunpo-SH-

tuasono[S',4":4,5muppono[2,3-dJmupunasun-S-ona (1,01 r, 4,0 mmons) B DCM (20 wmu)
nobasysin  3-xjoprepokcubensoiinyo  kucnory (0,77 r, 3,8 mmonb) mpu k. T. Cmechb
nepeMeIuBaId Py K. T. B Te4eHue 2 4. 3aTeM cMeCh (QUIBTPOBAJIH, MPOMBIBAIH C MOMOIIBIO
EtOAc u pacrupamu ¢ nomombio MeOH. Teepmoe BemecTBO BBICYIIMBAINd B BaKyyMe C
nojyyenueM  4-metun-2-(meruncynbdunmn)-4,6-agurunpo-SH-tuazono[5',4":4,5 [nuppono[2,3-
d]mupunazun-5-ona (600 mr). LCMS: macca/zapsin 269 (M+H)™. 1H AMP (400 MI'u, DMSO) &
12,78 (s, 1H), 8,64 (s, 1H), 4,28 (s, 3H), 3,11 (s, 3H).

pumep 6. Cunre3 4-meTnji-2-(MetTuicyabpouni)-4,6-nuruapo-SH-
THAa30J10[5',4':4,S|nuppono|2,3-d|nupuaazun-S-ona
Q 0
8 =N ‘é S =N ~Jd 5 =N
S \ \ S \
AT Aw _mCPBADCM, ¢ X\ e &X T
N N 30 DC, B TEYEHHE N N N N
O HOH | O | 0
£33 E4-2 E6-1
B TPEXTOPJIIY IO KOJIOY, 3arpy>KEHHYIO 4-metun-4,6-qurunpo-5SH-

tazono[5',4":4,5 jnuppono[2,3-dJnupunasun-5-onom (30 r, 0,119 moms, 1,0 3x8.) B DCM (600
muit), nobasystmn m-CPBA (61,5 1, 3 skB.) npu 20°C Tpemst nopuusimu. CMech nepeMernnBajii npu
30°C B TeueHue HouH, ¢ nomolnsio LC-MS onpenensnu 100% pacxon uCXoqHOro MaTepuaa, npu
sTOM 00OpaszoseiBasiochk 20% E4-2 u 80% E6-1. Cmech oxnaxknanu A0 K. T., A00aBISIN e1e OHY
nopirro m-CPBA (1,0 3xB.). Peakionnyto cmech nepememuBanu npu 30°C B Teuenue 2 4., €
nomompto LC-MS ompenensmu E4-2 (LCMS: macca/zapsn 269 (M+H)™) < 8%. Cwmech

oXJIaXxaamm 10 K. T. 1 punerposanu. Ocanok Ha punsrpe cycnenauposanu B MeOH (500 mi) u
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nepeMeInuBaid npu K. T. B TedeHue | 4. Teepmoe BemecTBo cobmpanu myTeM (QHIBTpALWH,
IIPOMBIBAJIN STUJIALIETATOM, BBICYIIMBAJIU B BaKyyMe ¢ noaydeHuem 28 r cmecu u3 5% E4-2 u 95%
E6-1. Cmecp (28 1) cycnenauposamn B DMSO (600 mu), Harpesamu no 120°C - 130°C c
o0pa3oBaHHEM MPO3PAYHOrO PACTBOPA. 3aTEM OXJIXKAAIH A0 K. T., TBEPOE BEIIECTBO OCAKIAIH.
Cwmech (punbTpoBaH U BBICY IIMBAIU C mojy4deHneM 23 T yuctoro E6-1, LCMS: macca/zapsig 285
(M+H)". 1H AMP (400 MI'y, DMSO) 612,87 (s, 1H), 8,69 (s, 1H), 4,32 (s, 3H), 3,56 (s, 3H).

IIpumep 7. Cuntes coenunenuii E7-v u E7-viii

M 40

S =N
Ar 1
' s =N a? 8 Y NH
i O Sml N
E7-i \ / NH 2 N
04 -.\ N OcHoBaHHE O N wH Zn/ACOH Ev ii!
oS \\/ ) \ E7-ii | 0 i
C
E6-1
xa”"“Ar
. » OCHOBAHHE
o T S
HO r2 \X
o E7-v 2
ITHaHOMeTHIEHTP HOY TEIG o cdop aH
(CMBP), Tonyon E7-vi

HyxeodunbHoe apoMaTHYECKHil 3aMelieHre Mexy coenunenrneM E7-1 u coequHeHuemM
E4-2 w/unu coequnenriem E6-1 obecrieynBaer mojiyuyeHrue MPOMEKYTOYHOTO coequHeHust E7-ii.
BoccranoBnenue GpeHMICYIbQOHUIBHON Tpymmbl coenuneHus E7-1i obecrneynBaeT moyy4eHue
npomexyTouHoro coenuHenust E7-iii. C nmpuMeHeHHueM CTaHIAPTHOH peakiuy aJTKUIHPOBAHUS
E7-iv u coenunenust E7-ii1 B npucyTcTBun ocHoBanus (Hanpumep, K2CO3, K3P0O4, t-BuOK wn
Cs2CO3) obecneunBaroT monyuenue E7-vi, rme X? mpeacraBisier COOOW YXOISINYIO TPYIIY,
takyto kak Cl, Br, I, OMs, OTs; kaxnasiii u3 Ar; u Ar, HE3aBHUCHMO MPEACTABISIET COOOM
HEeOoOsI3aTeNIbHO 3aMELICHHbIN S-4JICHHBIH WM O-YIeHHBIH MOHOLMKIMYECKUH TeTepOapul
Coenunenne E7-vi Takke MOXKHO CHHTE3UPOBATh MOCPEACTBOM peakimu MUyHoOy COeTMHEHUS
E7-iii ¢ E7-v ¢ npumeHenneM nuanomeruneHTpudytuidochopana (CMBP) B Tonyore.

Hpumep 7A. Cunres 4-metmn-2-((1-((2-(tpumermncunmn)sTokcu)mermn)- 1 H-nupazon-3-

wi)merun)-4,6-quruapo-SH-tuazono[5',4":4,5 lnuppono|2,3-d Jnupunazus-5-oHa

SEM‘N;,:k,sozPh PhO,S

o)
0:¢d_ 8 =N s =N Smi S =N
g | . 2
/ \ﬂ 7 W NH L.HE;["); THE Ne= f \__NH “TrFeon SEM4N‘T3/\§ BV
N ' ' SEM-N__ ' = N

Ee1 | O E7-1 | o E72 |9

Cragus A. 4-Metua-2-((pennacynbdponnn)(1-((2-(TpumMeTHICHINI)ITOKCH)METHT )-
1H-nupa3zon-3-un)mernn)-4,6-nurugpo-SH-tuazono[5',4':4,S|nuppoJio|2,3-d|nupugazun-5-
OH

K pacteopy 3-((penuncynspornm)merin)-1-((2-(Tpumermncunmn)sTokcu)metnn)-1H-
nupasona (26 r, 78,86 mmons, 2,1 3kB.) B 6e3BogHoM THF (700 mu) nobasnsmu LiIHMDS (81,2
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w1, 81,2 mmonb, 1 M B THF, 2,31 5kB.) mpu -40°C. PeakIMOHHYO CMeCh HarpeBaju 10 KOMHATHOH
TeMIepaTypsl W mnepememuBaiu B TedeHune 1 4. 3arem 4-meruin-2-(mertwincyibdonmn)-4H-
tnazono[5',4":4,5lnuppono[2,3-dJnupunaszun-5(6H)-on (10 r, 35,17 mmonb, 1 3kB.) nodaBsH K
CMeCHU IPU KOMHATHOHN TeMmnepaType. PeaklimoHHy10 cMech nepeMelnnBany B Tedenue emie 0,5 4.
IpY KOMHATHOH Temrneparype. PeakimoHHY 0 CMeCh BbUIMBAJIN B HACBIIIIEHHBIH PaCTBOP XJIOPUA
ammonust (500 mut) mpu 0°C 1 3KCTparupoBav ABaKAbI C TOMOLIBIO 3TUjanerara. OObeqMHEHHbIE
OpTraHNUYECKUeE CIION IIPOMBIBAJIN BOIOH U COJIEBBIM PACTBOPOM, BBICY LITMBAJIN 1 KOHLIEHTPUPOBAIIN
C MOJIyueHHEM JKeNTOoro ocratka. OCTaTok OYHMINAIN C TOMOIIBIO XpoMaTorpagpuu Ha CUITUKarene
(nuxmopmeran:Meranon=ot 100:1 1o 30:1) ¢ monyuenuem 4-metun-2-((penmncynbdonmn)(1-((2-
(TpumeTtnicumin)sTokcu)metn)- | H-nupazon-3-un)mernn)-4H-trazono[5',4":4,5 Jnupposno[ 2,3-
d]mupunasun-5(6H)-ona (13 r). LC-MS ESI macca/3apsan=557 (M+H)". 1H AMP (400 MI L,
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).

Cragua B. 4-Merna-2-((1-((2-(TpumeTniacuana)Itokcu)merui)-1H-nupazon-3-
uia)metrn)-4,6-nuruapo-SH-tuazono|S',4':4,5|nuppono|2,3-djnupuaasun-5S-on

K pactBopy 4-metun-2-((penmncynabdormnn)(1-((2-(tpumernncunmn)stokcu)merin)- 1 H-
nupason-3-wn)merui)-4H-tuazono[5',4":4,5 Jnuppono[2,3-dnupunasun-5(6H)-ona (8 r, 14,37
mmodb, 1 3kxB.) B THF (500 mut) 1 MeOH (500 mu) nobasnsimn Sml, (503 mut, 50,29 mmons, 0,1 M
B THF, 3,5 5kB.) npu KOMHaTHOI Temneparype. PeakIMOHHYI0 CMeCh IepeMeIlnBaIi B TEUCHUE
0,5 4. n xoHueHTpHUpoBau. OCTATOK OYMINAIM C TOMOIIBI XpoMarorpaduu Ha CHJIMKAaresne
(nerposetinbiii 3up:sTHIaneTaT:MeTaHoN=0T 75:25:0 1o 20:20:1) ¢ nonydenuem 4-metun-2-((1-
((2-(Tpumernncunun)atokcu )metn)- | H-nupasosn-3-min)merin)-4H-
tnazono[S',4":4,5 muppono[2,3-djmupunazun-5(6H)-ona (4,3 r). LC-MS ESI macca/zapsn=417
(M+H)". 'H IMP (400 MI'y, 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).

pumep 7B. Cunres 6-((1H-umuaazon-2-uia)merunn)-2-((1 H-nupa3zon-3-na)merni)-4-
metui-4H-tuaszono[s',4':4,S|nuppoJio[2,3-d|nupugazun-5(6H)-ona

S =N
-N
C/’\Z 1. SEMCI, NaH cl 1) SEM-N__= N

2. NaBH,, MeOH KoCOs, DMF - 5 N v/ ‘

N= . W N
NH 3.NCS.PPh N= > HN N ‘>\
Ny ; | NSEM 2) TFA, DCM = Ny N NH

E7-3 E7-4 ET-& \,;_-J

Cragns A. 1-((2-(Tpumerniacuaua)aTtokcu)mernn)-1 H-umuaazon-2-kapbanbaerug

O6pazer; NaH npombiBanu rekcasoM (2x10 mu) B atmocdepe N,. B xonby 3arpyskanu
cyxoit DMF (20 mi) u nobasmstin HeOonbummu nopuusivu 1 H-umupaszon-2-kapbaneaerun (500
mr, 5,2 mmonb). Ilocine mepememmBaHMs TPH KOMHATHOH Temmepatype B TedeHwe 1,5 4.
nob6assin 1o karwsiM SEMCI (864 mr, 5,2 MMoub). PeakinoHHYI0 CMeCh MepeMeInBalIi MpH K.
T. B TedyeHue 30 MuH. PeakMOHHYI0 CMeCh BBUIMBAJIU B BOAY, 3KCTPArupoOBaJU C MOMOILBIO

EtOAc. Opranudeckuii CJIOH TPOMBIBAJIN COJEBBIM PAcTBOPOM, BBICYyHIHMBaiu Hax Na,SO,,
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KOHLIIGHTPUPOBAIM TMPH TOHIKEHHOM JaBJIEHWHM C TOJy4YeHHeM HeouuieHHoro 1-((2-
(TpumeTnicun)sTokcH )MeTn)- | H-umunazon-2-kapOansaeruna (800 mr). LCMS: 227 (M+H)™.

Cragns B. (1-((2-(Tpumerniacuaun)atokcu)mern)-1 H-umuaazon-2-un)meranon

K nepememmuBaemoii cmecu 1-((2-(Tpumermncunmi)sTokcu)merwn)- | H-umunazon-2-
kapOanbaeruaa (1,6 r, 7 mmonn) B THF (20 mi) noGasmsimn NaBH, (1,34 1, 35 mmons) npu 0°C.
PeakumoHHy10 CMeCh epeMeInBalIy PU K. T. B TeueHue 30 MUH. PeakIMOHHYIO CMECh BbUIUBAIN
B BoH. NH,Cl u sxctparuposanu ¢ nomouisio EtOAc. Oprannueckuii Cioil mpoOMbIBaJIN COJIEBBIM
pactBopoM, BbicymmBanu Han Na,SO, KOHLEHTPUPOBAIM IPHU TOHMKEHHOM MAaBIEHHH C
MOJIyY€HUEM HEOUHIIEHHOT O (1-((2-(TpumeTuncunun)sTokcu)MeTn)- | H-umunazon-2-
wi)meranona (1,3 r).

Craans C. 2-(Xnopmerun)-1-((2-(tpumernicuiann)dTokcu)meru)-1 H-umuaazon

K nepememmBaemoit cmecu (1-((2-(Tpumermncunuin)stokcu)merwn)- | H-umunazon-2-
wi)metanosa (400 mr, 1,75 mmons) 8 DCM (20 M) noGassuiu NCS (466 mr, 3,5 mmons) u PPh;
(920 mr, 3,5 Mmmonp) ipu K. T. CMech epeMelInBaIi IPHU K. T. B Te4eHHUE 2 4. PEaKIMOHHYIO CMeCh
BBUIMBAJIM B BOAY U 3KcTparupoBanu ¢ nomompbio DCM. Cmech mnpombiBaiM BOXOH U
OpPraHMYecKUN CJIOW KOHLEHTPHPOBAJIU IPHU TMOHM)KEHHOM JaBieHuu. OCTaTOK OuMINAIU C
nomoineto npenapatuBHoii TLC (PE: EtOAc=1: 1) ¢ mnonydenuem 2-(xmopmermn)-1-((2-
(Tpumermicuan)sTokcu)metn)- | H-umunazona. LCMS: 247 (M+H)" K nepemermnBaemMoi
cMecHu 4-metmn-2-((1-((2-(Tpumerrncunmn)3Tokcu )metn)- | H-nupazosn-3-min)merin)-4H-
trazono[S',4":4,5 muppono[2,3-d|mupunazun-5(6H)-ona (50 mr, 0,12 mmons) B cyxom DMF (5
i) pobasnsim K,CO; (66 wmr, 0,48 mmonb) mpu 60°C B atmocdepe N, Uepes 20 muH.
coequnaenue E7-2 (60 mr, 0,24 mmonb) B cyxom DMF (2 mur) nobasmsimu npu 60°C B atMocdepe
N;. Cmecw nepememuBanu npu 60°C B teuenue 1,5 4. B atmochepe N,. PeakimoHHyIO CMeCh
OXJIAKIAMU 10 K. T. ¥ peryaupoanu 10 pH= 5~6 ¢ momompto 0,5 H. BonH. HCl. 3arem cmech
sKcTparupoBaiu ¢ nomombio EtOAc, mpoMbIBaji ¢ MOMOINBIO BOIBI U COJIEBOTO PacTBOpA.
Opranmyeckuii cioii BeicymmBain Hag NaySO,, KOHIEHTPUPOBAIU NPU MOHKEHHOM JIaBJICHUN
u ounnanu ¢ nomoursio npenapatusHoi TLC (PE:EtOAc=1:1,5) ¢ nonyuenuem 4-metmn-6-((1-
((2-(Tpumernncuun)aTokcu )mMeTn )- | H-umunazon-2-wn)merwn)-2-((1-((2-
(TpumeTtmicu)3ToKCH )MeTHN)- | H-upaszon-3-mn)mernin)-4H-trazono[5',4":4,5 [nuppono[ 2,3-
d]mupunazus-5(6H)-oma (25 wmr). LCMS: 627 (M+H)".Cmecp 4-merun-6-((1-((2-
(TpumeTtnicu)3TokcH)MeTHn)- | H-umunazon-2-um)mernn)-2-((1-((2-
(TpumeTtnicum)3TokcH )MeTwn)- | H-mupaszon-3-mn)mernn)-4H-trazono[5',4":4,5 Jnuppono[ 2,3-
d]mupunazun-5(6H)-ona (25 mr, 0,04 mmonb) B8 DCM/TFA (2 Mn/2 M) nepemMernnBaiy npu K. T.
B TeueHHe | daca. PeakiMOHHYI0 cMech KOHIEHTpUpoBaIH. OCTaTOK OYMINAIH C MOMOIIBIO
npenaparusHoii HPLC ¢ monydyennem HeoOxomumoro npoaykra (1,3 mr). LCMS: 367 (M+H)™.
'H SAMP (400 MI'u, DMSO-d6) 6 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).

Crnenyrolue coelMHEHUs] CHHTE3UPOBAIU B COOTBETCTBUU co cxeMoil E7 u npouenypoii
u3 npumepa 7A-7B ¢ npuMeHeHneM NOIXOASIIero HCXOMHOTo MaTepuana. [1pu HeoOXoaumMocTu

NMPUMEHAKT CTAaHAAPTHBIC CII0COOBI BBCCHHS U Yy AAJICHUS SaHIHTHOﬁ TpyIIIbL.
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No CTpyKTypa U XUMHYECKOE HA3BAHHE XapakTepucTuKa
coen.
E7-6 S =N LCMS: 384 (M+H)"..
(ﬂmh‘ 'H SIMP (400 MI'y, DMSO) 6 12,78 (s,
N~ ’T‘ % % 1H), 9,03 (d, 1H), 8,52 (s, 1H), 7,71 (s,
H N s 1H), 7,42 (d, 1H), 6,27 (d, 1H), 5,48 (s,
2-((1H-mpazon-3-un)merun)-4-metun-6- | 2H), 4,48 (s, 2H), 4,27 (s, 3H).
(Tnazon-4-unmvernn)-4H-
THa3om0[5',4":4,5]
nupposo| 2,3-dnupunazua-5(6H)-ox
E7-7 S =N LCMS: 385 (M+H)+.
HN’W—Z/_QN 1H SIMP (400 MI', DMSO) § 12,79 (s,
= N S ll\l 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-ruagnazon-S-uwn)mermn)-2-((1H-
nupason-3-un)MeTun)-4-metun-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupupazun-5(6H)-on
E7-8 S =N LCMS: macca/3apsan 399 (M+H)+.
HNW 7\ N 1H SIMP (400 MI'w, DMSO-d6) 12,78
= | %5 (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-TTupazon-3-uwi)merun)-6-((2-
aMUHOTHA30J-5-un)Metwn)-4-metun  -4H-
tuazono[5',4":4,5nuppono[2,3-
d]nupnnasnﬁ-S(6H) -OH
E7-9 LCMS: macca/zapsin 367 (M+H)+.
f \ 1H AMP (400 MI'y, DMSO-d6) & 8,48
HN’ (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)mermn)-2-((1H-
upasof-3-un)meTun )-4-metn-4H-
trazono[5',4":4,5 muppono[2,3-d]
nupunasul-S(6H)-ox
E7-10 S =N LC-MS: macca/zapsn 367 (M+H)™.
HfN /AR N 1H SMP (400 MI'u, DMSO) 6 12,77
N \ N (brs, 2H), 8,49 (s, 1H), 7,72-7,35 (m,
| O 4 3H), 6,25 (s,1H), 5,20 (s, 2H), 4,48 (s,
YR 2H), 4,27 (s, 3H).
H
6-((1H-mmupazon-4-wn)merwn)-2-((1H-
nupasoi-S-un)merun )-4-metmn-4H-
Ttazono[5',4":4,5 Jmuppono[2,3-
d]mupunazua-5(6H)-on
E7-11 LC-MS: macca/zapsin 384 (M+1)™.

(\(\(IC«N%

1H SIMP (400 MT', DMSO) § 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,
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2-((1H-mmpa3on-3-ui)MeTHn )-6-
(m3oTnazon-S-unmerni)-4-meruin-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazusa-5(6H)-on

2H), 4,48 (s, 2H), 4,28 (s, 3H).

E7-12 OH LCMS: macca/zapsin 414 (M+H)™.
,[ 1H SIMP (400 MI', DMSO) & 12,78 (s,
: -~ s 1H), 8,48 (s, 1H), 7,70 (s, 1H), 7,28 (s,
p\lj\\f 7 N\)‘/ 1H), 6,26 (d, 1H), 6,15 (t, 1H), 5,39 (s,
HN _J N ,T, s 2H), 4,66 (d, 2H), 4,49 (s, 2H), 4,25 (s,
3H).
2-((1H-mmpazon-3-um)metwn )-6-((2- )
(TUAPOKCUMETHIT) THA30I-4-HIT)METUIT )-4 -
metui-4H-tuazono[5',4':4,5 lnuppono[2,3-
d]mupunazusa-5(6H)-on
E7-13 O NH; LCMS: macca/zapsin 427 (M+H)+.
" 5 j 1H SIMP (400 MI'y, DMSO) & 12,78 (s,
HN'\j/\W P L 1H), 8,51 (s, 1H), 8,11 (s, 1H), 7,78 (s,
== ”mwﬁ 1H), 7,70-7,60 (m, 2H), 6,27 (d, 1H),
S 5,50 (s, 2H), 4,48 (s, 2H), 4,26 (s, 3H).
4-((2~((1H-ITupazomn-3-um)meTmn)-4-
MeTuI-5-okco-4H-tnazomno[5',4':4,5]
nupposo|2,3-d]nupunazun-6(SH)-
UJT)METHII)THA30JI-2-KapOOKCaMHU]T
E7-14 S =N LCMS: macca/zapsin 368 (M+H)™.
WJIQN 1H SIMP (400 MTI', DMSO-d6) & 14,89
HN = N }N (s, 1H), 12,78 (s, 1H), 8,51 (s, 1H), 7,95-
oy ! 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-un)merun)-2-
((1H-ntupazon-3-wn)merwn)-4-metun-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazun-S(6H)-on
E7-15 S =N LCMS: (ESI) macca/zapsin 453 (M+H)".
HHWJ_Q«N 0 'H SIMP (400 MI', DMSO-dg) & 12,84
= N©w N > (s, 1H), 10,41 (s, 1H), 8,57 (s, 1H), 8,06
! FA_/ (s, 1H), 7,71 (s, 2H), 6,34 (s, 1H), 5,52
N-(6-((2-((1H-tupa3zon-3-un)mermn )-4- (s, 2H), 4,58 (s, 2H), 4,33 (s, 3H), 2,08
MeTHI-5-okco-4H-tnazono[5',4':4,5] (s, 3H).
nuppoio| 2,3-d|nmupunazun-6(SH)-
WI)METH)-5-QTOpUpUIHH-2-
YT )aleTaMuT
E7-16 LC-MS: 384 [M+H]+.

S =N
aRoaY.
7oA N
] o}\j

2-((1H-mmpazon-3-um)MeTin)-4-mMeTun-0-
(Tnazon-2-unmermn)-4H-Trazomno

[5',4":4,5 Jmuppono[2,3-d|mupunazuH-
5(6H)-on

1H SIMP (400 MT', DMSO) § 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 \I@N M-+2H)".
HN 3 Ny }\(E!r 'H SIMP (400 MI'e, DMSO-dg) 8 12,77
I O W (s, 1H), 9,04 (s, 1H), 8,49 (s, 1H), 7,71
BB (s, 1H), 6,26 (d, 1H), 5,41 (s, 2H), 4,48
2-((1H-mmpazon-3-nm)metwn )-6-((5- (s, 2H), 4,25 (s, 3H).
Opomruazon-4-mn)mernin)-4-merui-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazusa-5(6H)-on
E7-18 S =N LCMS: macca/zapsin 399 (M+H)™
Ney” TR mh 'H SIMP (400 MI', DMSO-dg) & 12,78
HN 3 N7 \HNHZ (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-mupazon-3-nm)metmn )-6-((5-
aMHHOTHA30J1-4-nn)MeTwn )-4-metun-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazus-5(6H)-on
E7-19 S =N LCMS: macca/3apsn 409 (M+H)".
Hﬁmﬂm'ﬂ 'H SIMP (400 MI', DMSO-de) 5 12,77
= "IJ 5 \%(CN (s, 1H), 9,36 (s, 1H), 8,56 (s, 1H), 7,71
Neos (s, 1H), 6,26 (d, 1H), 5,61 (s, 2H), 4,49
4-((2~((1H-nupazomn-3-un)mermn )-4- (s, 2H), 4,25 (s, 3H).
MeTuI-5-okco-4H-tnazomno[5',4":4,5]
nupposo|2,3-d]nupunazun-6(SH)-
WJT)METHIT)THA30JI-5-KapOOHUTPHIT
E7-20 S =N LCMS: macca/zapsin 427 (M+H)".
HNWJM‘(N 0 'H SIMP (400 MI'y, DMSO-d¢) & 12,78
= NTOR MNH (s, 1H), 8,97 (s, 1H), 8,51 (s, 1H), 7,70
| Ne o (s, 1H), 7,75 (d, 2H), 6,26 (d, 1H), 5,67
4-((2~((1H-nupazos-3-un)meru )-4- (s, 2H), 4,49 (s, 2H), 4,25 (s, 3H).
MeTu-5-okco-4H-tnazono[5',4':4,5]
nuppoio| 2,3-d|nmupunazun-6(SH)-
WJT)METHJT)THA30JI-5-KapOOKCaMuT
E7-21 s =N LCMS: macca/3apsin 398 (M+H)™.
Nz \ IQN IH SIMP (400 MI', DMSO-dg) & 12,77
HN A N7 1\]/ (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
(s, 2H), 4,26 (s, 3H), 2,49 (s, 3H).
2-((1H-nmpazomn-3-ui)MeTin)-4-MeTui-0-
((5-meTuntnazon-4-un)merin)-4,6-
auruapo-SH-
tuasono[5',4":4,5nuppono[2,3-
d]nnpn):[a:an-S -OH
E7-22 LCMS: 421 (M+H)".

2-((1H-mmpazon-3 -I/IJ'I)MGTI/IJ'I)-6-((6-
(IMMeTUIIAMHHO ) TUPUANH-2-WJT)METHI )-4-
MeTui-4,6-nurunpo-SH-tuazono

IH SIMP (400 MI'y, DMSO) § 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).




82

[5',4":4,5 Jouppoo|2,3-d Jnupunasus-5-oH

E7-23 3 =N LCMS: macca/zapsin 452 (M+H)+.
M J N\ N 'H SIMP (400 MI'u, DMSO) § 12,85 (s,
N NN 1H), 9,24 (s, 1H), 8,50 (s, 1H), 7,67 (s,
H | N 1H), 6,27 (d, 1H), 5,57 (s, 2H), 4,50 (s,
2-((1H-mupason-3-uwn)merun)-4-metun-6- | 2H), 4,25 (s, 3H).
((5-(rpudTopmernn)
THa30J-4-mn)mernn)-4H-
trazono[5',4":4,5muppono[2,3-d]
nupunasul-S(6H)-on
E7-24 S =N LCMS: macca/zapsin 418 (M+H)+.
Nem” 8 m&: IH SIMP (400 MI'u, DMSO) & 12,79 (s,
HNﬂ N 3\‘/& 1H), 8,94 (s, 1H), 8,49 (s, 1H), 7,70 (s,
I ON 1H), 6,26 (d, 1H), 5,42 (s, 2H), 4,49 (s,
NS 2H), 4,26 (s, 3H).
2-((1H-mupazon-3-nm)mermn )-6-((5-
XJIOpTHa30J-4-un)Merun)-4-metuin-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupupazun-5(6H)-on
E7-25 S =N LCMS (ESI): macca/3apsin 414 (M+H)".
Ne¢" 7 M‘(N 'H IMP DMSO-d6, 400 MT'11, 5 8,45 (s,
HN_ . N N \HO\ 1H), 8,41 (s, 1H), 8,29 (s, 1H), 7,66 (s,
I 0N . 1H), 6,26 (d, 1H), 5,30 (s, 2H), 4,49 (s,
S 2H), 4,26 (s, 3H), 3,93 (s, 3H).
2-((1H-nmpazoi-3-uia)meTin )-6-((5-
METOKCUTHA30JI-4- 11 )METHI )-4-METHII-
4H-tnazono[5',4":4,5]
nuppono| 2,3-dnupunasuna-5(6H)-ox
E7-26 LCMS (ESI): macca/zapsin 378 (M+H).
f( Iﬁ\‘ 'H SIMP (DMSO-d6, 400 MI'wy) & 12,79
(s, 1H), 8,57 (d, 1H), 8,54 (s, 1H), 8,48
4 (dd, 1H), 7,71 (ddd, 2H), 7,35 (ddd,
1H), 6,26 (d, 1H), 5,38 (s, 2H), 4,49 (s,
2-((1H-mmupazo:n-3- I/IJ'I)MeTI/IJI) 4-meTuin-6- 2H), 4,26 (s, 3H).
(upunun-3-unmernin)-4H-
tuasono[5',4":4,5nuppono[2,3-
d]HI/IpI/IL[aSI/IH-S(6H) -OH
E7-27 LCMS: macca/zapsin 423 (M+H)".
'H SIMP (400 MI'u, DMSO-d¢) 6 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-mmapazon-3-mn)meTn)-6-((6-
AMHHO-5-METOKCUITUPHUINH-2-1JT)METHII )-
4-metun-4H-
trazono[5',4":4,5muppono[2,3-d]
nupunasuH-S(6H)-ox
E7-28 LCMS: macca/zapsig 411 (M+H)™

S =N
N= 7\ N
HN_ y
| 7\
- NH»
F

IH SIMP (400 MT'1, DMSO-dg) & 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-mmpazon-3-num)metin )-6-((6-
aMHUHO-4-proprupuanH-2-mI)MeTHi )-4-
metmi-4H-trazono[5',4":4,5]
nupposo| 2,3-dnupunazua-5(6H)-ox

E7-29 8 =N LCMS: macca/zapsin 426 (M+H)™.
WI@N 'H SIMP (400 MI';, DMSO) § 8,56 (s,
HN 3 NS N 1H), 7,73 (d, 1H), 7,67 (s, 1H), 7,08 (d,
| 0 7 q 1H), 6,26 (d, 1H), 5,39 (s, 2H), 4,50 (s,
=/ Cl 2H), 4,26 (s, 3H), 2,30 (s, 3H).
2-((1H-nmupazon-3-min)meTn)-6-((6-xmop-
5-MeTUIMUPUINH-2-UIT)METHI)-4-MeTHII-
4H-tnazono[5',4"4,5 Jnupporno[2,3-d]
nupunasul-S(6H)-on
E7-30 LCMS: macca/3apsin 385 (M+H)™.
f( m 'H SIMP (400 MI'u, DMSO) & 12,83 (s,
HN 1H), 12,68 (s, 1H), 8,46 (s, 1H), 7,64 (s,
N 2H), 6,26 (s, 1H), 5,33 (s, 2H), 4,48 (s,
2H), 4,24 (s, 3H).
2-((lH-l‘II/IpaSOJ'I-3-I/IJ'I)MGTI/IJ'I)-6-((4-(1)TO})-
1H-nupazon-3-uia)mernt)-4-metmi-4,6-
auruapo-SH-tuazono[5',4":4,5 Jnuppoino
[2,3-d|nupuna3us-5-0H
E7-31 =N LCMS: macca/zapsin 394 (M+H)".
\J/\\/IQ 'H SIMP (400 MI'u, 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-nupazo:-3- I/IJI)MeTI/IJI) 4-meTun-6- 2H), 4,27 (s, 3H).
((2-okco-1,2-guruaponupuaus-3-
wi)merun )-4H-
trazono[5',4":4,5 muppono[2,3-d]
nupunasul-S(6H)-on
E7-32 LCMS: macca/3apsin 408 (M+H)".
j\( m 'H SIMP (400 MI'u, 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-mmpazomn-3- I/IJ'I)MeTI/IJ'I) 6-((2- 3H), 3,93 (s, 3H).
METOKCUITUPUIHH-3 -FJ1)METHIT )-4-METHII-
4H-tnaszono
[5',4":4,5 Jnmuppono[2,3-d|mupunazuH-
5(6H)-on
E7-33 LCMS: macca/zapsin 385 (M+H)".

2-((1H-mmpazon-3-nim)merwn)-6-((5-rop-
1H-nmupazon-3-mn)mernn)-4-merun-4H-
tnazono[S',4":4,5muppornol2,3-d]

IH SIMP (400 MT'y, DMSO-dg) & 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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nupunasuH-S(6H)-ox

E7-34 S =N LCMS: macca/3apsig 407 (M+H)*.
HNW 7\ 'H SIMP (400 MI'y, DMSO-dg) & 12,84
# N N (s, 1H), 8,58 (s, 1H), 7,79 (s, 1H), 7,18
 Snh (d, 1H), 6,33 (5, 1H), 6,15 (d, 1H), 5,75
(s, 2H), 5,25 (s, 2H), 4,55 (s, 2H), 4,33
2-((1H-mmupazon-3-min)meTmn)-6-((6- (s, 3H), 2,05 (s, 3H).
AMUHO-5-MeTUJIITHPUANH-2-HJT)METHII )-4-
metuin-4H-tuazono[5',4':4,5 lnuppono[2,3-
d]mupunazusa-5(6H)-on
E7-35 S LC-MS: macca/3apsn 408 (M+H)".
'H SIMP (400 MI'n;, 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),
y 3,89 (s, 3H).
2-((1H-mupazon-3-um)metun )-6-((6-
METOKCUITUPUAMH-3 -1 )METUI )-4-METHUJI-
4H-tnasono[5',4'":4,5 lnuppono[2,3-
d]mupunazun-S(6H)-oH
E7-36 =N LC-MS: macca/zapsin 394 (M+H)™.
N ﬂ%% 'H SIMP (400 MI', DMSO) § 12,77 (s,
1H), 11,53 (s, 1H), 8,52 (s, 1H), 7,69 (s,
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-nmpazo-3-ui)MeTHn )-4-MeTu-0-
((6-0okco-1,6-guruaponupuauH-3-
wi)Metrun)-4,6-guruapo-SH-
THa3010[5',4":4,5]
nuppoio| 2,3-d|nupunasun-5-oH
E7-37 S =N LC-MS: macca/3apsa 408 (M+H)".
H"fwmh 'H SIMP (400 MI'e, DMSO) & 12,86 (s,
2= — 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),
9 434 (s, 3H), 3,89 (s, 3H).
2-((1H-mmpazon-3-um)metin )-6-((2-
METOKCUTTUPUAHH-4 -1 )METHIT )-4-METHJI-
4H-tuazono[5',4"4,5 Jnuppono[2,3-d]
nupunasul-S(6H)-on
E7-38 LC-MS: macca/zapsin 394 (M+H)™.

N 5 =N
| 7

2-((1H-mmpazon-3-ui)MeTin)-4-mMeTun-0-
((2-oxco-1,2-guruaponupuaun-4-
wi)Metun)-4,6-nguruapo-SH-
tHa30m0[5',4":4,5]

IH SIMP (400 MI'w, 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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nuppoJio| 2,3-d|nupunasun-5-oH

E7-39 S =N LCMS: macca/zapsin 382 (M+H)".
WJ_QYN 'H SIMP (400 MI'ty, DMSO) & 12,80 (s,
HN 3 NS N 1H), 8,46 (s, 1H), 8,39 (s, 1H), 7,66 (s,
I o7 iy 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-mmpazon-3-num)metwn )-6-((2- .
amuHo- | H-umunazon-4-uim)mern )-4-
metuin-4H-tuazono[5',4':4,5 lnuppono[2,3-
d]
nupunasul-S(6H)-on
E7-40 S =N LCMS: macca/3apsn 409 (M+H)".
wawmh' 'H SIMP (400 MI'u, DMSO) & 12,83 (s,
= N N 1H), 8,74 (s, 1H), 8,55-8,65 (m, 2H),
| bNH 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-IIupason-3-um)meTi)-6-((6- 4,52 (s, 2H), 4,31 (s, 3H).
(TMAPOKCUAMUHO )ITUPUAUH-2-WJT)METHI )-
4-merun-4H-tuazono[5',4":4,5]
nupposol2,3-d]nupunazun-5(6H)-on
E7-41 =N LCMS: ESI macca/3apsin 384 (M+H)™.
\j/\f _2/_@ IH SIMP (400 MT'y, DMSO-dg) 3 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—nnpa30n-3-HJI)MeTHJI)-6-
(m3oTnazon-3-unmerni)-4-metuia-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupupazus-5(6H)-on
E7-42 S =N LCMS: ESI macca/zapsin 382 (M+H)™.
Wmlu 'H SIMP (400 MI', DMSO-dg) 5 12,78
HN, &= N }Nx (s, 1H), 8,55 (s, 1H), 7,71 (s, 1H), 7,62
0 ¢ A (s, 1H), 6,26 (d, 1H), 5,49 (s, 2H), 4,48
i (s, 2H), 4,26 (s, 3H), 4,10 (s, 3H).
2-((1H-nmpazon-3-ui)MeTin)-4-MeTui-0-
((1-metun-1H-1,2,3-Tpuazon-5-
wi)merun)-4H-
trazono[5',4":4,5mupporno[2,3-d]
nupunasus-5(6H)-ox
E7-43 5 =N LCMS: ESI macca/3apsin 382 (M+H)™.
N VNN IH SIMP (400 MT 'y, DMSO-dg) & 12,78
HN 3 N (s, 1H), 8,51 (s, 1H), 7,96 (s, 1H), 7,71
o ¢ N (s, 1H), 6,27 (d, 1H), 5,38 (s, 2H), 4,49

N -N

!
2-((1H-IInpazon-3-ua)meTun )-4-MeTui-0-
((1-metun-1H-1,2,3-Tpuazon-4-
wi)mernn)-4H-
trazono[S',4":4,5muppono[2,3-d]
nupunasuH-S(6H)-on

(s, 2H), 4,27 (s, 3H), 3,99 (s, 3H).
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E7-44 3 =N LCMS: ESI macca/3apsin 378 (M+H)™.
Wlm'ﬂ 'H IMP (400 MT'e,, DMSO-dg) 8 12,94
HN, = N N (s, 1H), 8,64 (s, 1H), 8,57 (d, 1H), 7,82
O (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-mmpazon-3-um)meTin)-4-mMeTun-0- (s, 3H).
(upunun-2-unmernn)-4H-tuazono ’
[5',4":4,5 Jmuppono|2,3-d|mupunazux-
5(6H)-on
E7-45 Cl 2\ LCMS: macca/zapsin 401 (M+H)™.
5. /<N ﬁ!“ 'H SIMP (400 MI't, DMSO-d6) 5 12,96
Hm,mmfﬂ NH (s, 1H), 12,77 (s, 1H), 8,48 (s, 1H), 7,91
= N (s, 1H), 7,71 (s, 1H), 6,26 (d, 1H), 5,33
I © (s, 2H), 4,49 (s, 2H), 4,27 (s, 3H).
2-((1H-mupazon-3-um)meTun )-6-((4-xmaop-
1H-nmpazon-5-un)mernn)-4-merun-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazus-5(6H)-ox
E7-46 S =N LCMS: macca/zapsin 410 (M+H)*.
me IH SIMP (400 MT'ti, DMSO-d6) & 13,34
AN A NSy (s, 1H), 12,81 (s, 1H), 8,54 (s, 1H), 7,70
I O N (s, 2H), 7,26 (m, 1H), 6,64 (s, 1H), 6,27
N o (s, 1H), 5,35 (s, 2H), 4,50 (s, 2H), 4,28
H (s, 3H).
NH,
3-((2~((1H-tupazon-3-um)meTrn )-4-
MeTUI-5-0kc0-4,5-nuruapo-6H-
tuasono[5',4":4,5nuppono[2,3-
d]mupunazun-6-wn)merun)- | H-nupaszon-
5-kapOOKCaMMT
E7-47 S =N LC-MS macca/zapsn 411,0 (M+H)™
M mN ) IH SIMP (400 MI'ti, DMSO) § 12,79 (s,
NN N - 1H), 8,46 (s, 1H), 7,73 (s, 1H), 7,29 (dd,
H | © b 1H), 6,34 (dd, 1H), 6,27 (d, 1H), 5,74 (s,
7 2H), 5,30 (s, 2H), 4,46 (s, 2H), 4,26 (s,
H:N 3H).
2-((1H-mmapazon-3-mn)meTn)-6-((6-
aMUuHO-3-QTopIUpUANH-2-1T)MeTH )-4-
metun-4H-tuazomno[5',4":4,5]
nuppoio| 2,3-d|nupunazus-S(6H)-oH
E7-48 LC-MS macca/3apsn 382,0 (M+H)™

S =N
N \ N
Hw’ﬂm
o N =N
| 0 - |
N‘N\

2-((1H-nmpazon-3-ui)MeTin)-4-MeTun-0-
((2-meTun-2H-1,2,3-tpuazon-4-
wi)mernn)-4H-

Ttazono[5',4":4,5 Jmuppono[2,3-
d]mupunazusa-5(6H)-on

'H SIMP (400 MI'w, 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 macca/zapsin 425 (M+H)™.
N 0 7N 'H SIMP (400 MI', DMSO) § 12,77 (s,
BN N7 F 1H), 8,47 (s, 1H), 7,71 (s, 1H), 7,31 (t,
| O N7 ¥ 1H), 6,33-6,26 (m, 3H), 5,34 (s, 2H),
= 4,49 (s, 2H), 4,26 (s, 3H), 2,48 (s, 3H).
N
H
2-((1H-mmpazon-3-nm)merwn)-6-((3-grop-
6-(METUIaMUHO ) TUPUANH-2- W) METUI )-4-
metun-4H-tuazono[5',4'":4,5 muppono
[2,3-d]mupunaszus-5(6H)-oH
E7-50 3 =N LCMS: (ESI) macca/zapsn 411 (M+H)™.
wmhj 'H SMP (400 MI', DMSO-dg) & 8,59
N, - N SN (s, 1H), 7,73 (s, 1H), 7,29 (dd, 1H),
R 6,47-6,06 (m, 4H), 5,26 (s, 2H), 4,56 (5,
2H), 4,32 (s, 3H).
2-((1H-nmupazon-3-mn)meTn)-6-((6-
aMHUHO-5-pTopnupuarH-2-1u1)MeTH )-4-
metui-4H-tuaszono[5',4'":4,5 Jnuppono[2,3-
d]
nupuaasus-S(6H)-on
E7-51 LCMS: (ESI) macca/3apsin 378 (M+H)".
j\( ‘Z/_QK( IH SIMP (400 M, DMSO-dg) & 12,84
(s, 1H), 8,64 (s, 1H), 8,57 (d, 1H), 8,55
\%j (d, 1H), 7,77 (s, 1H), 7,28 (d, 2H), 6,33
(d, TH), 5,45 (s, 2H), 4,56 (s, 2H), 4,32
2-((1H-nupazo-3-ui)MeTin )-4-MeTu-0- (s, 3H).
(upunun-4-unmernn)-4H-tuazono
[5',4":4,5 nuppoino[2,3-d|nupunazux-
5(6H)-on
E7-52 S =N LCMS: (ESI) macca/zapsin 384 (M+H)™.
M I{\(N IH SIMP (400 M, DMSO-dg) & 12,85
N,lN N % (s, 1H), 9,01 (s, 1H), 8,54 (d, 1H), 7,95
H | O g (d, 1H), 7,74 (s, 1H), 6,24 (s, 1H), 5,55
(s, 2H), 4,46 (s, 2H), 4,30 (s, 3H).
2-((1H-nmpazon-3-ui)MeTin)-4-mMeTui-0-
(Tnazon-S-unmerun)-4,6-nuruapo-SH-
tuasono[5',4":4,5nuppono[2,3-
d]mupunasuH-5-0H
E7-53 8 =N LCMS: (ESI) macca/3apsin 392 (M+H)™.
7 IEI 7 W\ N TH AMP (400 MI'u, DMSO-ds) 6 12,78
NN N (s, 1H), 8,55 (s, 1H), 7,74 (s, 1H), 7,61

2-((1H-nmpazon-3-ui)mMeTin )-4-MeTun-0-
((6-meTunmupuanH-2-un)Metun)-4,6-
aurunpo-SH-
tuazono[5',4":4,5nuppono[2,3-
d]mupupasus-5-oH

(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)™.
MM& 'H SIMP (400 MT'ti, DMSO-d) & 12,78
NN N (s, 1H), 8,91 (s, 1H), 8,56 (s, 1H), 8,53
H | 0 }“ﬁ (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-mmpazon-3-ui)MeTn )-6-
(m3oTnazon-4-unmernn)-4-meTuin-4,6-
auruapo-SH-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazuH-5-0H
E7-55 s =N LCMS: (ESI) macca/3apsin 368 (M+H)™.
MMN 'H SIMP (400 MI'n;, DMSO-dg) & 13,85
N N 1 (s, 1H), 12,78 (s, 1H), 8,51 (s, 1H), 8,49-
0 =N
H | N, 8,21 (m, 1H), 7,71 (s, 1H), 6,27 (d, 1H),
~-NH 5,41 (s, 2H), 4,49 (s, 2H), 4,26 (s, 3H).
6-((1H-1,2,4-rpuaszon-3-um)meTun)-2-
((1H-nupazon-3-un)merun)-4-meTun-4,6-
nurunpo-SH-
tuazono[5',4":4,5nuppono[2,3-
d]mupunasuH-5-0H
E7-56 5 LCMS: (ESI) macca/3apsin 385 (M+H)".
fﬂ IH SIMP (400 MT'ty, DMSO-dg) & 12,79
HN, s (s, 1H), 9,57 (s, 1H), 8,61 (s, 1H), 7,71
N”’"J (s, 1H), 6,26 (d, 1H), 5,80 (s, 2H), 4,49
(s, 2H), 4,27 (s, 3H).
6-((1,3,4-tuaguaszon-2-min)mermn)-2-((1H-
Upa3oi-3-ui)MeTun)-4-metui-4,6-
auruapo-SH-
tuazono[5',4":4,5nuppono[2,3-
d]nupunazuH-5-0oH
E7-57 S =N LCMS: (ESI) wacca/zapsin 476
At N (M+2H)*.
N N N 'H SIMP (400 MT'yy, DMSO-dg) & 12,78
H | O ¢ (s, 1H), 8,57 (s, 1H), 7,81 (dd, 1H), 7,71
Sl (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-mmpazon-3-uia)metwn )-6-((6-0pom-
5-¢pTopnupunuH-2-1i1)METHI)-4-MeTHII-
4,6-nurunpo-SH-
tuasono[5',4":4,5nuppono[2,3-
d]mupunazuH-5-0H
E7-58 5 LCMS: (ESI) macca/zapsin 401 (M+H)™.
a I":I i 'H AMP (400 MI'u, DMSO-dg) 6 13,01
N N (s, 1H), 12,95 (s, 1H), 8,53 (s, 1H), 7,68

2-((1H-mmpazon-3-um)meTin )-6-((5-xmop-
1H-nmmpazon-3-mn)metnn)-4-metui-4,6-
auruapo-SH-

tazono[5',4":4,5 Jmuppono[2,3-
d]mupupasus-5-0H

(dd, 1H), 6,26 (d, 1H), 6,17 (s, 1H), 5,32
(s, 2H), 4,50 (s, 2H), 4,26 (s, 3H).
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E7-59 S =N LCMS: (ESI) macca/zapsn 399 (M+H)™.
N VNN I'H SIMP (400 MT'y, DMSO-dg) 12,77
HN 3 NS E (s, 1H), 8,47 (s, 1H), 7,75 (d, 1H), 7,71
I 0 W] (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-mmpazon-3-nm)merwn )-6-((4-prop-
1-mernn-1H-nupazon-3-um)mern)-4-
Metwi-4,6-nurunpo-SH-
tuazono[5',4":4,5nuppono[2,3-
d|mupunazuH-5-0H
E7-60 5 =N LCMS: (ESI) macca/3apsn 415 (M+H)™.
Na v NN 'H SIMP (400 MI'y, DMSO-dg) & 12,82
AN 2 N7 cl (s, 1H), 8,52 (s, 1H), 7,92 (s, 1H), 7,76
I 0N (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-um)meTun )-6-((4-xmaop-
1-metun-1H-nupason-3-um)merun)-4-
MeTui-4,6-nuruapo-SH-
tuazono[5',4":4,5nuppono[2,3-
d]nmupunasuH-5-oH
E7-61 g =N, LCMS: (ESI) macca/zapsin 399 (M+H)*.
¢ I\/C&N 'H SIMP (400 MI'ty, DMSO-dg) & 12,79
MN N 0_}\"{' (s, 1H), 8,49 (s, 1H), 7,71 (s, 1H), 6,91
N } 5)\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-nmpazo-3-ui)meTin )-6-((2-
AMHUHOTHA30J1-4-1JT)METH )-4-MeTHI-4,0-
auruapo-SH-
tuazono[5',4":4,5nuppono[2,3-
d]nupunazuH-5-0oH
E7-62 LCMS: (ESI) macca/3apsin 408 (M+H)™.
\j/Y J_ﬁ\i 'H SIMP (400 MI't, DMSO-dg) & 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-mmpazon-3-ui)metn )-6-((6- (s, 3H), 3,76 (5, 3H).
METOKCUTTUPUAHH-2-HJT)METHI )-4-METHJI-
4,6-nurunpo-SH-
tuasono[5',4":4,5nuppono[2,3-
d]mupunasuH-5-0H
E7-63 LC-MS: macca/zapsim 406 (M+H)*. 'H

) =N
HN\’ﬂm ,:/N
I O N\f |
N

3-((2~((1H-tupazon-3-um)meTn)-4-
MeTu-5-0kco-4H-
tuasono[5',4":4,5nuppono[2,3-
d]mupunazun-6(SH)-um)mermn)-1-metni-
1 H-nupazon-4-kapOoHUTpHI

SIMP (400 MI', 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/zapsin 424 (M+H)™. 'H
N VNN 0 SIMP (400 MI', DMSO-d6) : 12,79 (s,
HN, ) N N Ny, | TH), 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-tmpazon-3-um)meTn)-4-
METHII-5-0KCco-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazun-6(SH)-um)mernn)-1-metni-
1 H-upazon-4-kapbokcamuy
E7-65 S =N LC-MS: macca/zapsin 396 (M+H)*. 'H
N VNN SIMP (400 MI', DMSO-d6) &: 8,51 (s,
BN 3 N NH, 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-nmupazon-3-mn)meTmn)-6-((4-
aMuHO- 1 -metun-1H-nupazon-3-
wi)metun)-4-metmn-4H-
trazono[5',4"4,5 lnuppono[2,3-
d]mupunazun-5(6H)-on
E7-66 S =N LC-MS: macca/zapsin 392 (M+H)". 'H
*N\‘j\(ﬁ l—gh N SAMP (400 MI', DMSO-d6) &: 13,62 (s,
HN . N =~ 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-rupazon-3-un)meTun )-4-
MeTUII-5-0Kkco-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazun-6(SH)-mm)mermn)-1H-
Upa3oI-4-kapOOHUTPUIT
E7-67 S =N LC-MS: macca/zapsin 410 (M+H)*. 'H
wm& 0 SIMP (400 MI'w, DMSO-d6) &: 12,75 (s,
HN 3 N NH, 2H), 8,48 (s, 1H), 8,17 (s, 1H), 7,68 (s,
I ONT 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-tmupa3on-3-un)merni )-4-
MeTHII-5-0Kkco-4H-
tuasono[5',4":4,5nuppono[2,3-
d]mupunazus-6(SH)-mm)mermn)-1H-
nupa3on-4-kapObokcamus
E7-68 LC-MS: macca/zapsim 449 (M+H)*. 'H

S =N
N=y” 0 VN F
HNﬂIQ{ F
N ) F
[ O |
N
/

2-((1H-nmpazomn-3-um)MeTin)-4-mMeTun-0-
((1-meTun-4-(tpudropmermn)-1H-
nupason-3-mi)mermn)-4H-

SIMP (400 MI', 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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tazono[5',4":4,5 Jmuppono[2,3-
d]HI/IpI/IL[aSI/IH-S(6H) -OH

E7-69 LC-MS: macca/zapsim 411 (M+H)*. 'H
SIMP (400 MI'y, DMSO-d6) 6: 12,77 (s,
1H), 8,43 (s, 1H), 7,71 (s, 1H), 7,41 (s,
N 1H), 6,26 (d, 1H), 5,20 (s, 2H), 4,48 (s,
2H), 4,26 (s, 3H), 3,65 (s, 3H), 3,61 (s,
3H).
2-((lH-HI/IpaSOJI-3-I/I.]'I)MGTI/IJ'I)-6-((4- )
MeTOKcHU-1-metnn- 1 H-nupason-3-
wi)mMetun)-4-metun-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupupazus-5(6H)-on
E7-70 S =N LC-MS: macca/zapsin 399 (M+H)*. 'H
Pj\ﬁmw SIMP (400 MI't, DMSO-d6) §: 12,90-
HN L NS 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),
H 4,26 (s, 3H), 1,96 (s, 3H).
2-((4-dTop-1H-nupazon-3-um)merni)-4-
metnn-6-((4-mermn-1H-nupaszon-3-
win)merin )-4H-
trazono[5',4"4,5 Jnuppono[2,3-
d]mupunazus-5(6H)-on
E7-71 8 =N LC-MS: macca/zapsin 402 (M+H)". 'H
W IQN SIMP (400 My, DMSO-d6) &: 12,80 (s,
HN i NS \% 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),
4,50 (s, 2H), 4,26 (s, 3H).
2-((4-¢prop-1H-nupazon-3-mn)mernn)-4-
MeTHJI-6-(THa30-4-unmetnn)-4,6-
auruapo-SH-
tuasono[5',4":4,5nuppono[2,3-
d]mupunasuH-5-0oH
E7-72 S =N LC-MS: macca/zapsin 395 (M+H)". 'H
N= U/ N SIMP (400 MI', DMSO-d6) 6: 12,86 (s,
HN . N N 1H), 8,51 (s, 1H), 7,72 (s, 1H), 7,41 (s,
| 0 N’ | 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,
2-((1H-mmpazon-3-um)metin)-6-((1,4- 3.
mumetwt- | H-upaszon-3-un)mernn)-4-
metuin-4H-tuazono[5',4":4,5 Jmuppono[2,3-
d]mupunazusa-S(6H)-on
E7-73 LC-MS: macca/zapsim 400 (M+H)*. 'H

ffx@}j

6-((4-amuHO-1H-ntmpazon-3 -I/m)MeTI/m)-Z-
((4-¢rop-1H-nmpazon-3-um)merun)-4-
metuin-4H-tuazono[5',4':4,5 Jnuppono[2,3-

SIMP (400 MI'n, 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]mupunazusa-5(6H)-on

E7-74 S =N LC-MS: macca/zapsim 411 (M+H)*. 'H
Ne LW ON SAMP (400 MI', DMSO-d6) §: 12,82 (s,
HN N N OH 1H), 8,48 (s, 1H), 7,67 (s, 1H), 7,50 (s,
| 0 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-mmpazon-3-num)metwn )-6-((4-
(ruppoxkcumermn)-1-metun- 1 H-mpason-
3-un)mernn)-4-merun-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazusa-5(6H)-on
E7-75 S =N LC-MS: macca/zapsin 411 (M+H)*. 'H
Nz VAN N O SMP (400 MI'y, DMSO-d6) 6: 12,80 (s,
HN 3 Ny NH 1H), 8,49 (s, 1H), 8,38 (s, 1H), 8,09 (s,
| OnN :' ? 1H), 7,80 (s, 1H), 7,72 (s, 1H), 6,27 (d,
30 1H), 5,56 (s, 2H), 4,49 (s, 2H), 4,26 (s,
4-((2-((1H-nupazon-3-um)merun)-4- 3H).
MeTuI-5-0kco-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazus-6(SH)-mn)meTr)okcas3on-5-
KapOOKCaMHM]T
E7-76 S =N LC-MS: macca/zapsn 403 (M+H)". 'H
N VNN SIMP (400 MI', DMSO-d6) §: 12,82 (s,
HN 3 NS N 1H), 8,94 (d, 1H), 8,57 (s, 1H), 8,26 (dd,
| G \ 1H), 7,69 (s, 1H), 7,42 (d, 1H), 6,27 (d,
% 1H), 5,55 (s, 2H), 4,51 (s, 2H), 4,25 (s,
N 3H).
N
6-((2-((1H-tupazon-3-um)meTrn )-4-
MeTui-5-0kco-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazun-6(SH)-
WJI)METUJ)HUKOTHHOHUTPHJT
E7-77 S =N LC-MS: macca/zapsin 421 (M+H)". 'H
N VNN SAMP (400 MI', DMSO-d6) &: 12,82 (s,
HN . N N - 1H), 8,92 (d, 1H), 8,56 (s, 1H), 8,14 (dd,
| O 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).
o NH-
6-((2-((1H-tmpazon-3-um)meTn)-4-
MeTuiI-5-0kco-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazun-6(SH)-
WJT)METHJT)HUKOTHHAMMT
E7-78 LC-MS: macca/zapsim 421 (M+H)*. 'H

s =N
Nz \ N
HNJ Nm
e N N
| o ¢

—

NH>

O

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-tmpazon-3-um)meTn)-4-
MeTuiI-5-0kco-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazun-6(SH)-
WJT)METHIT)TUKOJTHHAMU

E7-79 LC-MS: macca/zapsin 403 (M+H)". 'H
j\(m SMP (400 MI', 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-tupazon-3-um)metmn)-4-
METHWII-5-0KCcOo-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazun-6(SH)-
WJT)METHJT)TUKOJTMHOHUTPUJIT
E7-80 S =N LC-MS: macca/3apsin 399 (M+H)*. 'H
wf@‘u SIMP (400 MI', DMSO-d6) &: 12,79 (s,
HN S NSy \>\ 1H), 8,55 (s, 1H), 7,68 (s, 1H), 6,89 (s,
| 0 N\;j\ 1H), 6,27 (s, 1H), 5,58 (s, 2H), 5,36 (s,
NH, 2H), 4,50 (s, 2H), 4,27 (s, 3H).
2-((1H-nmpazoi-3-uia)meTin )-6-((5-
aMUHOTHA30J-2-1)MeTw )-4-metun-4H-
trazono[5',4"4,5 lnuppono[2,3-
d]mupunazus-5(6H)-on
E7-81 S =N LC-MS: macca/zapsin 429 (M+H)". 'H
N \MN SIMP (400 MI'y, DMSO-d6) &: 12,84 (s,
HN\X\:’ N F 1H), 8,48 (s, 1H), 7,88 (d, 1H), 7,29 (t,
| 0O N7 1H), 6,34 (dd, 1H), 5,76 (s, 2H), 5,31 (s,
== 2H), 4,51 (s, 2H), 4,23 (s, 3H).
6-((6-amMuHO-3-pTOPIIHPUANH-2-
wi)metrun)-2-((4-¢rop-1H-nmpazon-3-
wi)Metun)-4-metun-4H-
tuasono[5',4":4,5nuppono[2,3-
d]mupunazun-S(6H)-on
E7-82 LC-MS: macca/zapsin 383 (M+H)". 'H
j\(m SMP (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-((lH-HI/IpaSOJ'I-3-I/I.]'I)MGTI/I.]'I)-6-((4-
runpokcu-1H-nupazon-3-nim)merwn)-4-
metuin-4H-tuazono[5',4":4,5 Jnuppono[2,3-
d]mupunazusa-5(6H)-on
E7-83 LC-MS: macca/zapsin 415 (M+H)*. 'H

fm}j

2-((4-dTop-1H-nupazon-3 -I/I.]'I)MeTI/I.]'I)-6-

SIMP (400 MI', 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-meToxcu-1H-nmpazon-3-wmn)mernn)-4-
metuin-4H-tuazono[5',4':4,5 Jnuppono[2,3-
d]mupunazusa-5(6H)-on

E7-84 S =N LC-MS: macca/zapsin 416 (M+H)*. 'H
Neey” MN SIMP (400 MI', DMSO-d6) §: 12,78 (s,
HN A N N \)\( 1H), 8,75 (s, 1H), 8,49 (s, 1H), 7,85 (s,
F O N 1H), 5,39 (s, 2H), 4,50 (s, 2H), 4,26 (s,
NS 3H), 2,51 (s, 3H).
2-((4-¢prop-1H-nmupazon-3-mn)mernn)-4-
MeTHII-6-((5-MeTnnTnaszon-4-un)MeTu)-
4H-tnazono[5',4":4,5 [nupposno[2,3-
d]mupupazus-5(6H)-ox
E7-85 S =N LC-MS: macca/zapsin 409 (M+H)*. 'H
,Nj\ﬁ MN SIMP (400 M, DMSO-d6) : 12,80 (s,
HN 3 Ny lN 1H), 8,82 (s, 1H), 8,63 (s, 1H), 7,69 (s,
- 1H), 6,27 (d, 1H), 5,69 (s, 2H), 4,51 (s,
Q\.\“\N 2H), 4,27 (s, 3H).
2-((2-((1H-nupazon-3-um)meTun)-4-
MeTuI-5-0kco-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunasus-6(SH)-mn)mertin)tnason-4-
KapOOHUTPUIT
E7-86 ) =N LC-MS: macca/zapsin 427 (M+H)". 'H
,Nj\f lf_ﬁ(i\l SIMP (400 MT't;, DMSO-d6) &: 8,63 (s,
HN 3 N l 1H), 8,19 (s, 1H), 7,76-7,63 (m, 2H),
| Og fN 7,57 (s, 1H), 6,27 (s, 1H), 5,67 (s, 2H),
\)}rNHz 4,51 (s, 2H), 4,28 (s, 3H).
O
2-((2-((1H-nmpazon-3-mn)meTu)-4-
MeTI-5-0Kkco-4H-
tuasono[5',4":4,5nuppono[2,3-
d]mupunazun-6(SH)-mm)metmn)Traszon-4-
KapOOKCaAMUT
E7-87 S =N LC-MS: macca/zapsin 436 (M+H)". 'H
New” IQN SIMP (400 MI'w, DMSO-d6) &: 12,83 (s,
HN M N X/Cl 1H), 8,94 (s, 1H), 8,51 (s, 1H), 7,83 (s,
F | O N 1H), 5,43 (s, 2H), 4,51 (s, 2H), 4,26 (s,
S 3H).
6-((5-xnoptuazon-4-mn)mern)-2-((4-
¢rop-1H-nupazon-3-mn)merwn)-4-mMeTui-
4H-tnazono[5',4":4,5 [nuppono[2,3-
d]mupunazusa-S(6H)-on
E7-88 LC-MS: macca/zapsin 383 (M+H)™ 'H

S =N
N \ N
R /i
N “NH,

2-((1H-mmpazon-3-num)metin)-6-((2-
AMUHOOKCA30J1-5-11)MeTwn )-4-metun-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazusa-5(6H)-on

SIMP (400 MI', 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).




95

E7-89 ) =N LC-MS: wmacca/zapsig 465 (M+H). 'H
N VNN SIMP (400 MT', DMSO-d6) §: 12,78 (s,
HN_ . N N o._F 1H), 8,48 (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-mmpazon-3-um)meTin)-4-mMeTun-6-
((1-meTun-4-(tpudropmerokcn)-1H-
nupas3on-3-mn)mermn)-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupupazus-5(6H)-on
E7-90 S =N LC-MS: macca/zapsin 411 (M+H)*. 'H
N \ MN SIMP (400 MI'y, DMSO-d6) §: 12,78 (s,
HN S Ny 1H), 8,56 (s, 1H), 8,17 (s, 1H), 7,84 (s,
o 70 1H), 7,72 (s, 1H), 7,34 (s, 1H), 6,27 (s,
N’JYNHz 1H), 5,48 (s, 2H), 4,49 (s, 2H), 4,27 (s,
O 3H).
5-((2«((1H-nmupazon-3-um)metun)-4-
MeTuI-5-0kco-4H-
tuazono[5',4":4,5muppono[2,3-
d]mupunazus-6(SH)-mn)meTin)okcas3on-2-
KapOOKCaMUT
E7-91 S =N LC-MS: macca/zapsn 402 (M+H)". 'H
N xlﬁﬁ(‘u SIMP (400 MI', DMSO-d6) : 12,78 (s,
BN 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,
RS 2H), 4,26 (s, 3H).
2-((1H-nmpazon-3-uia)meTin )-6-((5-
¢dToprrazon-4-wn)mermn)-4-metun-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazun-S(6H)-on
E7-92 S =N LC-MS: macca/zapsin 410 (M+H)". 'H
Mo \J_Q(N SIMP (400 MT', DMSO-d6) §: 12,83 (s,
HNﬂ N 1H), 8,49 (s, 1H), 7,67 (s, 2H), 7,38 (s,
o g 1H), 7,06 (s, 1H), 6,26 (d, 1H), 5,30 (s,
N’J}rNHz 2H), 4,49 (s, 2H), 4,27 (s, 3H).
H O
4-((2-((1H-nmpazon-3-wmn)mMeTun)-4-
MeTHII-5-0Kkco-4H-
tuasono[5',4":4,5nuppono[2,3-
d]mupunazus-6(SH)-mm)mermn)-1H-
UMHIA30J1-2-KapOOKCaMHUT
E7-93 LC-MS: macca/zapsim 402 (M+H)*. 'H

8 =N
Ne=™ N
o ¢ N
O’J\a

2-((1H-mmpazon-3-num)metin )-6-((2-
XJIOpOKCa30J-4-min)metn)-4-metmn-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupupazus-5(6H)-on

SIMP (400 MI', 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 8 =N LC-MS: macca/zapsim 418 (M+H)*. 'H
wl_ﬁ\(“ SIMP (400 MI'y, DMSO-d6) §: 12,82 (s,
HN 2 Ny \ 1H), 8,58 (s, 1H), 7,75 (s, 1H), 7,49 (s,
| o "(J\ 1H), 6,31 (d, 1H), 5,42 (s, 2H), 4,54 (s,
ST 2H), 4,31 (s, 3H).
2-((1H-mmpazon-3-num)metwn)-6-((2-
XJIOpTHa30J-4-mn)merun)-4-metnin-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazusa-5(6H)-on
E7-95 S =N LC-MS: macca/3apsin 382 (M+H)*. 'H
,N:f\ﬁmh SIMP (400 My, DMSO-d6) &: 8.48 (s,
HN 3 Ny N 1H), 7,67 (s, 1H), 7,37 (d, 1H), 6,34 (d,
RS . 2H), 6,27 (d, 1H), 6,00 (d, 1H), 5,24 (s,
"NH, 2H), 4,50 (s, 2H), 4,27 (s, 3H).
2-((1H-mupazon-3-um)merwn)-6-((1-
amuHo- | H-nupason-3-um)mernn)-4-
metui-4H-tuazono[5',4':4,5 lnuppono[2,3-
d]mupunazus-5(6H)-ox
E7-96 8 =N LC-MS: macca/zapsin 425 (M+H)*. 'H
Na v NN SIMP (400 MI'y, DMSO-d6) §: 12,79 (s,
HN 3 NS o | 1H), 8,46 (s, 1H), 7,72 (s, 1H), 7,59 (s,
| 0 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-nupazoi-3-ui)meTin )-6-((4-
(merokcumetun)- 1-metun- 1 H-niupazon-3-
wi)Metun)-4-metun-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupupazus-5(6H)-on
E7-97 S =N LC-MS: macca/zapsin 402 (M+H)". 'H
New” mn‘u SIMP (400 MI't;, DMSO-d6) &: 12,78 (s,
HN 3 N N X/Cl 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-mmpazon-3-um)metin )-6-((5-
XJIOpOKCa30J-4-mn)metn)-4-metun-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupupazus-5(6H)-on
E7-98 LC-MS: macca/zapsin 469 (M+H)". 'H

S =N
f”f“mh
HN N o. F
== N
F | O N/ | \|\:<F
N

H
2-((4-¢prop-1H-nupazon-3-mwn)mernn)-4-
meTHi-6-((4-(Tpudropmerokcn)-1H-
nupas3on-3-un)mern)-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupupazus-5(6H)-on

SIMP (400 MT', DMSO-d6) &: 13,37-
12,75 (m, 2H), 8,65-8,50 (m, 1H), 8,15-
7,58 (m, 2H), 5,49-5,36 (m, 2H), 4,67-
4,50 (m, 2H), 4,32 (s, 3H).
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E7-99 ) =N LC-MS: macca/zapsin 383 (M+H)*. 'H
N \J_Q(N SIMP (400 MI', DMSO-d6) §: 12,84 (s,
HN\ﬂ N 1H), 8,53 (s, 1H), 7,77 (s, 1H), 7,25 (s,
I o ¢ j‘\ 1H), 6,58 (s, 2H), 6,32 (d, 1H), 5,10 (s,
0™ “NH, 2H), 4,54 (s, 2H), 4,32 (s, 3H).
2-((1H-mmpazon-3-num)metwn)-6-((2-
aMUHOOKCa30J1-4-m)metn )-4-metun-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazusa-5(6H)-on
E7-100 5 =N LC-MS: macca/zapsin 410 (M+H)*. 'H
N LN N SMP (400 MI'u, DMSO-d6) §: 12,89 (s,
HN 4 NS b, | 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-mupazon-3-num)merun )-6-((4-
(amuHOMeTun)-1-metun-1H-nupazon-3-
win)metun)-4-metun-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazun-S(6H)-oH
E7-101 8 =N LC-MS: macca/3apsin 438 (M+H)*. 'H
WJ_Q(N AMP (400 MI'ey, DMSO-d6) 8: 12,78 (s,
HN, = N \}j/\r””? 1H), 8,46 (s, 1H), 7,72 (s, 1H), 7,44 (s,
| ° N‘N 3 1H), 7,25 (s, 1H), 6,80 (s, 1H), 6,26 (d,
/ 1H), 5,26 (s, 2H), 4,48 (s, 2H), 4,26 (s,
2-(3-((2-((1H-nmupazon-3-un)MeTnn)-4- 3H), 3,70 (s, 3H), 3,31 (s, 2H).
MeTHII-5-0Kkco-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazun-6(SH)-um)metnn)-1-metni-
1 H-niupasosn-4-ui)areraMu
E7-102 S =N LC-MS: macca/zapsin 410 (M+H)". 'H
N \mh 0 SIMP (400 MI'y, DMSO-d6) : 12,79 (s,
BN S Ny \)\HJ\NH 1H), 12,10 (s, 1H), 8,51 (s, 1H), 7,72 (s,
o ON ® | 1H), 7,53 (s, 1H), 7,29 (s, 1H), 7,08 (s,
*-NH 1H), 6,27 (d, 1H), 5,72 (s, 2H), 4,50 (s,
4-((2-((1H-nmmpazon-3-mn)mMeTu)-4- 2H), 4,30 (s, 3H).
MEeTHII-5-0KC0-4,5-nuruapo-6H-
tuasono[5',4":4,5nuppono[2,3-
d|mupunazun-6-mwn)mernn)- | H-umunazon-
5-kapbokcaMu
E7-103 LC-MS: macca/zapsim 402 (M+H)*. 'H

S =N

Ne ™ !
R
s

2-((1H-mmpazon-3-num)metin)-6-((2-
¢dToprrazon-4-mn)mernn)-4-meTuin-4,6-
auruapo-SH-
tuasono[5',4":4,5nuppono[2,3-
d]mupunazuH-5-0H

SIMP (400 MI', 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/zapsim 382 (M+H)*. 'H
\j\(m SAMP (400 MI', DMSO-d6) §: 12,80 (s,
1H), 8,53 (s, 1H), 7,69 (s, 1H), 7,16 (d,
%” 1H), 6,30 (s, 2H), 6,27 (s, 1H), 5,88 (s,
1H), 5,41 (s, 2H), 4,50 (s, 2H), 4,27 (s,
2-((1H-mmpazon-3-nm)metwn)-6-((1- 3H).
amuHo- | H-nupason-5-um)mernn)-4-
Metui-4,6-nurunpo-SH-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazuH-5-0H
E7-105 5 =N LC-MS: macca/zapsin 384 (M+H)". 'H
N= tm& SAMP (400 MI'y, DMSO-d6) &: 12,79 (s,
HNﬂ N \)\ 1H), 11,31 (s, 1H), 8,54 (d, 1H), 7,69 (s,
I © Nj’/'t' 1H), 6,27 (d, 1H), 5,17 (d, 2H), 4,51 (s,
N0 2H), 4,27 (s, 3H).
2-((1H-nupazon-3-um)meTun )-4-mMmeTun-6-
((5-okco-4,5-nuruapo-1H-1,2,4-rpuason-
3-un)merun)-4,6-quruapo-SH-
tuazono[5',4":4,5muppono[2,3-
d]nmupunasun-5-oH
E7-106 S =N LC-MS: macca/zapsin 411 (M+H)*. 'H
Ne \l/_ﬁ;(h SIMP (400 MI't, DMSO-d6) 3 12.78 (s,
HN S NSy 1H), 8,52 (s, 1H), 8,25-8,12 (m, 2H),
| o FI 7,84 (s, 1H), 7,70 (s, 1H), 6,26 (d, 1H),
O’JYNHz 5,30 (s, 2H), 4,48 (s, 2H), 4,26 (s, 3H).
O
4-((2-((1H-nmpazon-3-wmn)mMeTu)-4-
MeTHII-5-0Kc0-4,5-nuruapo-6H-
tuazono[5',4":4,5nuppono[2,3-
d]nmupunazuH-6-1J1)METHIT)OKCA30J1-2-
KapOOKCaMUT
E7-107 5 =N LC-MS: macca/zapsin 383 (M+H)". 'H
N=- xl—ﬁ«h SIMP (400 MI'ty, DMSO-d6) 8: 12,79 (s,
HNﬂ N 1H), 8,51 (s, 1H), 8,36 (s, 2H), 7,67 (s,
| OuN 1H), 6,26 (d, 1H), 5,31 (s, 1H), 5,19 (s,
H 0 2H), 4,49 (s, 2H), 4,27 (s, 3H).
2-((1H-nmpazomn-3-ui)MeTin)-4-mMeTu-0-
((5-oxco-2,5-guruapo- | H-nupazon-3-
wi)Metun)-4,6-nguruapo-SH-
tuasono[5',4":4,5nuppono[2,3-
d]mupunazuH-5-0H
E7-108 LC-MS: macca/zapsin 382 (M+H)*. 'H

f m XTNHz

“.-NH
2-((1H-mmpazon-3-num)metin )-6-((5-
amuHo- | H-umunazon-4-um)metn )-4-
MeTwi-4,6-nurunpo-SH-
tuazono[5',4":4,5nuppono[2,3-
d]mupunasuH-5-0H

SIMP (400 MI', 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).




99

S =N
N \ N
HN N— )
= N SN
[ O N i\

NH,
2-((1H-mupazon-3-nm)metun )-6-((4-
AMHUHOIMPUMHUINH-2-UJT)METHI)-4-MeTHII-
4,6-nqurunpo-SH-
tuazono[5',4":4,5nuppono[2,3-
d]mupunasuH-5-0H

E7-109 LC-MS: macca/zapsin 394 (M+H)*. 'H
\j\(lf—/\g SIMP (400 MTI'y, 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-mmpazon-3-num)metwn)-6-((2- 3H).
AMUHOIMPUMHUIUH-4-1JT)METHI)-4-MeTHII-
4,6-nurunpo-SH-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazuH-5-0H
E7-110

LC-MS: macca/3apsin 394 (M+H)". 'H
SIMP (400 MT', DMSO-d6) &: 12,84 (s,
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. Cunres coenunenuii E8-v, E8-vi u E8-viii

Cxema E8

X& AT, ocHOBaHHeE

0
E8-ix
s S /=N — 7 N(! \ T-CPga /Ex\{S/ N
Ol \\ﬁl \ NHumHo’“‘Arz N ‘.}\rz:ﬁm& N N\ ‘X
i Iy
Es-i l~|'I O ].IHBHOME’I‘HIIEHI‘[JH B8 E8-v | o
Gynwiochopan Ary 0o wam'’
(EMBP), roayor (5 \ xa/?; - g/\(s =N
8.5, /=N AYAW.
L NS ) 2t ‘ e N Y
iy \« T \H m-CPBA N 4\ NH oﬁ\oﬁa N t
N _— N — E8-vi | o]
HJTH OKC OH Eg-iii | o) i HO™ AT )
- C E8-x
Eg-i 0 ' 1THaHOMETHAEHTPH
54.0 S =N Gymurdocdopan
/ \g p { i\lH (CMBP), Toayon
Es-v
0
/ ‘\/ / \ \k U\\S,©
. rs (“ 3 =N
iii
(iif) E8-xi Sml, An/\( ) \
Q"P : OCHOBAHHE HH Zn. AcOH \Xr
Py \( N 2 wm TES, ALC, 2
/ \ N\x E8-vii E8- VIII
E8-vi 2

Coenunenne E8-1 MOJKHO mpeBpaTHTh B MPOMEXKyTOUHOE coenuHerne E8-i1 mocpencTrom

100 peakuny aNKWINPOBaHUs, THO0 peakin MunyHoOy, anajnoruyHo npumepy ¢ E7-iii mo E7-
vi (em. myth (1) Ha cxeme EB8). Oxucnenne ES8-ii ¢ momompro mb6o mCPBA, nnbo okcona

obecrieunBaer oOpazoBanue coenmHenuii E8-v w/mmm E8-vi. Kak coenmnenue E8-v, Tak u

coennaenne E8-vi Takke moryT ObITh 0Opa3oBaHbl u3 E8-1 myTem cHawanma OKHCIEHHs, 3aT€M
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ANKWJTNPOBAHMS W peakunu MunyHoOy (cM. myTh (i1) Ha cxeme E8). ITpu sTom X? npencrasisier
coboit yxomsimyro rpynmny (Hanpumep, Cl, Br, I, OMs, OTs); coenunenne E8-v w/umm E8-vi
MOXKHO TPEeBpaTUTb B NPOMEXYTOUHOe coenuHeHne E8-vii mocpeacTBoM — peakuuu
HYKJIEOQUIIBHOTO apOMaTHYECKOro 3aMelleHus ¢ coenuHeHueM E8-xi ¢ mnpumeHeHHeM
ocHoBanwms1, Takoro kak LIHMDS wnu t-BuOK. Coennaenne E8-viii MOXKHO CHHTE3MpOBATh U3
coenunenusi E8-vii ¢ mpumenenuem 6o Sml,, mubo Zn B AcOH wmm TES B AICl;. Kax
UCTIONB3YETCs] B IAaHHOM JOKYMEHTe, KXl u3 Arl u Ar2 He3aBHCHMO NpencTaBisieT cOOOH
HEeoO0s13aTeNIbHO 3aMELEHHBIN S-YJICeHHBIN WITH O-4JICHHBINA TeTepOapuL

IIpumep 8A. Cunres 2-((1H-nupa3zou-3-uia)mern)-6-((6-aMuHONMMPUAUH-2-
uia)metun)-4-metuia-4H-tuazouno[S',4':4,Slnuppono|2,3-d|nupuaazun-S(6H)-ona u  6-((6-
AMHUHONHUPHAMH-2-UI)MeTHI)-4-MeTHI-2-(1 H-nupa3zon-3-kapoonnn)-4H-

THAa30J10[5',4':4, 5]1mpp0.110[2 3-d]nupunazun-S(6H)-ona

o Boz, SEM— N S0Ph PhO25

“Feg SN b F{I\/{« " \j\\(m
1 \
] NJZ:QNH KaPOs. CHaCN b — = SEMN b

.BOC | iHMDS, THF
Es1 | O

_&n.ACOH_ -N\)/\/l_ﬁ« _HCI EtOH \J/\(_Z_ﬁ\(
50°G .. T~ SEM ODC e b
o ¢
E8-3

KoCOg
DMF

HClfqHokcaH
7\
mebamfmb
A

E8-71 E8-72

Craagusa A. tper-Byrna-N-[(Tper-0yTokcu)kapoonmi]-N-[6-({4-meTancyabdoHunI-7-
MeTHJI-9-0Kc0-3-THa-5,7,10,11-TeTpaazaTpunukio[6.4.0.0{2,6}|nonexa-1(8),2(6),4,11-
TeTpaeH-10-wi}MeTna)nupuanH-2-uilkapdéamart

Cwmecy  4-metun-2-(mermncynsponnn)-4H-trazono[5',4":4,5 [nuppono[2,3-d|mupunasun-
5(6H)-ona (7,5 1, 26,4 mmonb) u K;PO, (8,3 1, 39,3 mMmonp) B 6e3BogHoM MeCN (300 mur)
nepemernnBau npu 70°C B Teuenne 1 4. B atmocepe N, 3aTem nobaBisiim pacTBOp TpeT-Oy THII-
N-[(Tper-OyTokcu)kapOoonmn|-N-[6-(Opommernn)mupunun-2-ui|kapdbamara (11,2 T, 29,0 MMob)
B MeCN (30 mu). Ilocne mepememmBanus npu 70°C B TeueHue 2,5 4. B atmochepe N,
PEaKIHOHHY 0 cMech racuim ¢ nomomnsto Hacein. NH,Cl u sxcTparuposanu ¢ nomomeio EA (300
v X 3). OObenuHEeHHbIE OpPraHHMYECKHE CJIOM TPOMBIBAIM BOAOH M COJIEBBIM DPAaCTBOPOM,
BoicymmuBai  Hany Na,SO,, dunbTpoBamu u  opranmydeckyrd (asy KOHLEHTPHUPOBAJIH.
HeounimeHHblii MpoAyKT OYHMINAIH C MOMOIIBK (iam-xpomarorpaduun (cumukarenb, 0-50%
STUJIALIETAT B IETPOsIeHHOM 3(upe) ¢ monyderueM Tper-OyTmin-N-[(Tper-OyTokcu)kapOoHmi|-N-
[6-({4-meTanCy b OHMI-7-MeTHI-9-0KkCcO-3-THa-5,7,10,11-
teTpaaszaTpuuukio[6.4.0.0{2,6} |noneka-1(8),2(6),4,11-Terpaen-10-un } MeTHI)TUPUINH-2-
wi|kapOamara (5,5 r). C momomsto LC-MS (ESI) obnapy»xwmmu: 591,1 (M+H)™.

Craapus B. TpeT-ByTna-(6-((4-metua-S-okco-2-((pennacynbponnm)(1-((2-
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(TpumeTniacuania)dTokcu)metTnn)-1H-nupaszon-3-un)mernn)-4H-
THAa3070[5',4':4,5|nuppo.io[2,3-d|nupuaaszun-6(SH)-un)merna)nupuaun-2-ui)kapéamar

K nepeMeLnBaeMoin cMecHu 3-((penuncynbpornm)mermn)-1-((2-
(Tpumernncumn)sTokcu)merwn)- | H-nmupazona (11,9 r, 33,8 mmone) B 6e3BonHoM THF (200 M)
nob6asysim LIHMDS (50 min, 1 M 8 THF) npu -40°C B atmocdepe aprona. Uepes 10 muH. cMech
Harpesaiu 10 10°C u nmepememmBaiu B TeueHue 1 4., 3arem nodasisuu TpeT-OyTii-N-[(Tpert-
Oyrokcu)kapoonm |-N-[6-({4-meTaHcy b OHMI-7-MeTHI-9-0KkCcO-3-THa-5,7,10,11-
TeTpaaszaTpunukio[6.4.0.0{2,6} |noneka-1(8),2(6),4,11-Terpaen-10-un } MeTrn)mupuauH-2-
wi|kapOamar (9,1 r, 15,4 mmonsb B 35 mu THF). Peakunonnyro cmech nepemermsanu npu 10°C B
teyeHne eme 30 muH. Peakiumonnyro cmech BbutuBaim B BonmH. NHyCl, skcrparmpoBanm ¢
nomoieio EtOAc (200 mn X 3). OObpenvHeHHbIE OPraHUYECKHE CIION NMPOMBIBAJIN C MOMOIIBIO
BOIBI M COJIEBOTO pPacTBOpa, BBICYIIMBaNU Hajx Oe3BogHbIM Na,SOs M KOHLEHTPUPOBAIH.
HeounmenHplii mpoayKT OYHMINAIM ¢ MoMouipio ¢iam-xpomarorpaduu (cumukarenb, 0-50%
STHJIALIETAT B METpoJeHOM s¢dupe) ¢ mnonydeHueM TpeT-OyTi-(6-((4-meTnn-5-0kco-2-
((penuncynbdponmn)(1-((2-(TpumeTrncuiin )3 Tokcu )MeTni )- | H-nupaszon-3-mn)mernn)-4H-
tuazono[S',4":4,5 \muppono[2,3-d|nmupunazun-6(SH)-wn)merwn)nupuans-2-un)kapbamara (6,6 r).
C nomomsto LC-MS (ESI) obHapyxumm: 763,2 (M+H)™.

Cranus C. TpeT-ByTHa-(6-((4-meTna-S-oxco-2-((1-((2-
(TpumermiacuanadToRkcH)MeTHn)-1H-nupaszon-3-umn)mernn)-4H-
THa3010[5',4':4,5|nuppo.io]2,3-d|nupuaaszun-6(SH)-wn)merna)nupuaun-2-ui)kapdamar

PactBop Tper-Oy Tri-(6-((4-metui-5-okco-2-((penuncy s onmmm)(1-((2-
(TpumeTtmicuI )3ToKCH )MeTHN )- | H-upaszon-3-mn)metnin)-4H-tuazono[5',4":4,5 Jnuppono[ 2,3 -
d]mupunazuna-6(SH)-wn)mernn)nupuans-2-un)kapbamara (6,0 r, 7,86 mmons) B EtOH/AcOH (35
/50 mit) Harpesasu 10 S0°C ¢ 3HEPTUYHBIM NepEeMEIIUBaHUEM B pUCyTcTBUU Zn (2,55 T, 117,9
MMOJIb) B TeueHHe 40 MuH. J[ONMOJHUTENbHOE KOJUYECTBO LIMHKA MOOABINSIN Kaxxabie 40 MUH.
(2,55 1, mBaxnpl, MPU 3TOM peakuuo KOHTposiupoBain ¢ mnomomplo TLC/LC-MS, yToObI
n30ekaTh TOJYYEeHUS MOOOYHOrO MPOAYKTAa M H30OBITOYHOIO BOCCTAHOBJIEHHOTO MPONYKTA).
PactBop GuiibTpoBaH U 0CATOK HA (PHIIBTpe MpOMBIBaIN ¢ OMOIIb DCM. @unbTpaTr 4acTUIHO
BBINAPHUBAJIY, HEHTPAIU30BAIN C TOMOLIBIO HAChIIeHHOTo pacTBopa NaHCOs;, BeICy IIUBaIN HaL
MgSO, 1 ynansm pacTBOPUTENb IO BaKyyMOM. HeounIeHHbIH MPOIYKT OYUINAJIH C TOMOLIBIO
¢mu-xpomarorpadpun (cunmukarenb, DCM:MeOH=40:1) ¢ mnony4yenuem TpeT-OyTmn-(6-((4-
MeTHII-5-0kc0-2-((1-((2-(Tpumermncnmn)sTokcu )Me T )- | H-upazon-3-mn)mernin)-4H-
trazono[S',4":4,5 \muppono| 2,3-dnupunazun-6(SH)-wn)merun)nupunus-2-mwn)kapdbamara (3,1
r).C momoureto LC-MS (ESI) obnapysxumu: 623,3 (M+H)".

Cragua D. 2-((1H-IImpazon-3-uia)metni)-6-((6-aMuHONMPUIAHH-2-WJI)MeTHI)-4-
metui-4H-Tnaszono[s',4':4,S|nuppo.o|2,3-d|nupuaazun-S(6 H)-on

K cmecu Ttper-OyTin-(6-((4-metmi-5-okco-2-((1-((2-(TpruMeTHIICHITHIT )3 TOKCH )ME T )-
1H-nmupazon-3-un)mernn)-4H-trazono[5',4":4,5 jnuppono[2,3-d Jmupunaszus-6(SH)-
wi)MeTun)nmupuanH-2-ui)kapdbamara (3,0 r, 4,8 mmonb) B 3taHone (30 mu) nobasmsm HCI (30

i, 4 M B nmokcane). Peaknumonnyro cmech nepememuBanu npu 80°C B tedenune 40 MuH.
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PeakunoHHYI0 CMeCh OXJaXAadW [0 K. T., (UIBTPOBAIM M TBEPIAOE BEILECTBO COOMpaIH,
CYCIIEHAUPOBAIM B BOAE U HeuTpamuzoBaiu ¢ mnomombo BoaHoro NaHCO; mpu 10°C.
QDunpTpoBanu ¢ noaydeHneM HeoOxomumoro coeauHeHus 2-((1H-nmupaszon-3-wmm)mernn)-6-((6-
aMUHONMPUANH-2-1)MeThn)-4-metnin-4H-tuazono[ 5',4':4,5 lmuppono[ 2,3-d Jmupunazus-5(6H)-
oHa (1,5 r). C nomorusto LC-MS (ESI) obnapyxumu: 393,2 (M+H)"™. 'H AMP (400 MI'u, DMSO-
de) 0 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).

Craagus E. Cunres TpeT-0yTHI-(6-((4-MeTHI-S-0KCO0-2-(1-((2-
(TpumeTniacHanI)ITOKCH)MeTHA)-1 H-nupa3zon-3-kapooun)-4H-
THA30,0[5',4':4,5|nuppoJio]2,3-d|nupuaaszun-6(SH)-un)merna)nupuaun-2-ui)kapbamara

K pactBopy tpet-OyTrn-(6-((4-metui-5-okco-2-((1-((2-(TpruMeTUIICHIINAI )3 TOKCH )ME T )-
1H-nupazon-3-un)merun)-4H-trazono[5',4":4,5 Jnuppono[2,3-dnupunazus-6(SH)-
wiMeTun)nupuauH-2-ui)kapdbamara (100 mr, 0,16 mmons) 8 DMF (2 mi) nobassumu K,CO; (88
mr, 0,64 mmonb). Cmech nepementnBanu npu 70°C B TeyeHue 8 4. Cmech BBUIMBAJIU B BOAY,
0caZioK coOupasu myTeM GUIbTPALUU U OUUINaIK ¢ iomoulsto npenapatusHoii TLC (2% MeOH
B DCM) c NOJIy YeHUEM Tper-OyTmn-(6-((4-metuin-5-oxkco-2-(1-((2-
(Tpumernncumm)3ToKCH )MeTHn)- | H-nupason-3-kapoonun)-4H-tuazono[ 5',4":4,5 muppoino[ 2,3-
d]mupunazun-6(SH)-wn)mernn)nupuans-2-un)kapobamara (20 mr). LC-MS (ESI): macca/3apsin
637 (M+H)".

Cragua F. Cunre3 6-((6-amuHonupuauH-2-un)metuna)-4-merui-2-(1H-nupa3zon-3-
kap6onmwn)-4H- tuazono[S',4':4,5S|nuppo.io|2,3-d|mupugazun-5(6H)-ona

K pacrBopy Tper-OyTuin-(6-((4-metun-5-okco-2-(1-((2-(TprUMeTHUICHITHIT )3 TOKCH )ME T )-
1H-nmupazon-3-kapoonun)-4H-trazomno[5',4':4,5 Jnupposno[ 2,3-d Jmupunaszus-6(SH)-
wi)Metun)nmupuauH-2-ui)kapdamara (20 mr, 0,03 mmons) B EtOH (1 mur) no6asmsmu HCI (1 mu,
4 monw/n B nuokcane). Cmech nepemeruBanu npu 80°C B Teuenue 1 4. u oxnaxknanu. Ocaaok
cobupanu myTeM QuIbTpauuu U HeHTpanu3oBaau ¢ momompio Hacei. NaHCO; mpomeiBanu ¢
MIOMOIIBIO BOABI M BBICYIIUBAJIH C MTOJy4eHHEM S MT 6-((6-aMHUHOTMPHUIUH-2-HJT)METHII )-4-MeTHII-
2-(1H-nupaszon-3-kapobonmn )-4H-tuazomno[ 5',4":4,5 Jnuppono[2,3-djnupunasun-5(6H)-ona.  LC-
MS (ESI): macca/zapsin 407 (M+H)". 'H AAMP (400 MI'u, DMSO-dg) &: 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. Cunres 6-((1H-nupazon-3-wi)mern)-2-((6-(AumMe THIAMHHO )T PUIHH-

2-nia)metni)-4-metui-4,6-gurnapo-SH-tuazom0[S',4':4,5|nuppoio[2,3-d|nupunazun-S-ona

“{l’_ﬁ‘“%
E8-5

= t-BuONa, Xantphos, SN \/@\
M oy PdbAg, o IN/ - LS00k DOM_ POZS._~ 2
™ N mvenmavue/ THE ! 2)PhsONa. DMSO |

PhO2S

Sl MeOH-THF,
/N =N
\NH



103

Craans A. (6-(/luMeTHIAMHHO)TMPUANH-2-HJI)METAHOJI

K pactBopy (6-xnoprupuans-2-min)meranona (500 mr, 2,67 MMOJb) B JUMETHUIIAMUHE B
THF (35 mn) nobasmsiiu Pd(OAc), (78 mr, 0,35 mmons), Xantphos (170 mr, 0,29 Mmone) u m-
BuONa (385 wmr, 4,01 mmonb). Peakumonnyro cmechk nepemermusanu npu 100°C B Teuenue 18 4.
Peakunonnyro cMech (PUIBTPOBAIM M KOHLIEHTPUPOBAIH NP MMOHIWKEHHOM AaByieHHH. OcTaTok
OUHUIIANIN C MOMOLIBI0 (hdIm-xpomarorpaduu (cunukarenb, 0-35% 3Trnanerar B NeTPOJICHHOM
s¢upe) ¢ monydenneM (6-(mumerunamuHO)mHpuauH-2-mwi)meranona (180 mr). LCMS: 153
(M+H)".

Craans B. 6-(Xnopmerni)-N, N-1umMeTHINHPUAMH-2-aMHH

K nepememuBaemoii cmecu (6-(auMeTunaMuHO)mUpUauH-2-un)meranona (170 mr, 1,1
mmonb) B DCM (10 mi) nobasnsmu SOCI, (665 mr, 5,6 mmons) npu 0°C. PeakiMoHHYI0 cMech
nepeMelInBajIi Mpyu K. T. B TedeHue | 4. PeakunoHHyr0 cMmech peryauposanu a0 pH= 7~8 ¢
nomotnbto BogH. NaHCO;. 3atem cmech skctparupoBainu ¢ nomoimbio DCM, mpombiBaiu ¢
MOMOUIBK BOABI U COJEBOro pactBopa. OpraHuueckuil cioi BeicymmBanu Hax NaySOy,
KOHLIEHTPUPOBAJIM TIPU TIOHMXXEHHOM JaBJEHHU C TMonydeHueM O-(xjmopmerun)-N, N-
auMerunnupunus-2-amuna (70 mr). LCMS: 171 (M+H)™.

Cramns C. N, N-AumeTni-6-((peHnicyab(poHNI)MeTHI)TH PUAHH-2-AMHH

K nepememnBaemoii cmecu 6-(xiaopmeruin)-N, N-pumermnnupunus-2-amusa (500 wr,
2,94 mmonb) B DMSO (10 mn) noGasmsmu PhSO,Na (1,44 1, 8,82 mmonb) mpu k. T. Cmech
nepeMellnBaid Npu K. T. B TeueHHe 18 u. PeakiMOHHYIO CMeChb BBUIMBAIM B BOAY U
skctparupoBanin ¢ nomoupto DCM. Cmech mnpomMbIBaJid BOXOM W OpraHUYecKHil cJoi
KOHLIEHTPUPOBAIM TMpPH TOHMKEHHOM JaBieHuH. OCTaTOK OYMINAIA C TIOMOLIbIO (hJIdII-
xpomarorpaduu (cunukaresb, 0-20% sTunanerar B neTpojeiHom 3dupe) ¢ nonyuenuem N, N-
auMeTn-6-((hennicynbp ormn)Metun)nupuauH-2-amuna (380 mr). LCMS: 277 (M+H)™.

Cramgua D. 2-((6-(AumernnamuHo)nupuauH-2-uia)(Ppenuncyabdpouni)mernn)-4-
MeTHI-6-((1-((2-(TpumeTnacuania)dTokcu)meTun)-1H-nupason-3-un)mernn)-4H-
THAa30J10[5',4':4,S|nuppono|2,3-d|nupuaazun-5(6H)-on

K nepeMenInBaeMoin cMecHu 4-metmn-2-(meruicy b orm )-6-((1-((2-
(TpumeTtmicu)3ToKCH )MeTHN)- | H-upaszon-3-mn)mernin)-4H-trazono[5',4":4,5 [nuppono[ 2,3-
d]mupunazun-5(6H)-ona (180 wmr, 0,36 MMOJb), KOTOpBIH CHHTE3UPOBAJIN AHAJIOTMYHO
coequaennio E8-1 B mpumepe 8A, B cyxom THF (10 mu) mobasmsmu N, N-gumerni-6-
((benuncynsdpormn)merun)mupunus-2-amuH (120 mr, 0,44 mmone) u --BuOK (122 mr, 1,1 MMob)
npu 60°C B armocdepe N,. Cmech nepemermBanu npu 60°C B Teuenue 2 4. B atmocepe Nj.
3areM cMech BBUIMBAIIHM B BOAY M SKCTPArupoBaiu ¢ momornbio EtOAc, mpoMbIBaiy ¢ MOMOIIBIO
BOJBI U COJNIEBOro pactBopa. Opranudeckuil ciol Beicymnsainy Haj Na, SO, KOHLUEHTPUPOBAIU
MIPpY TIOHWKEHHOM JaBJIeHUH 1 o4yuianu ¢ nomoinsio npenapatusHoit TLC (PE:EtOAc=1:1,5) ¢
nojydeHneM  2-((6-(auMeTHIaMuHO ) THPUINH-2-11)(heHmcy b oHmn ) MeTHI)-4-MeTrn-6-((1-
((2-(Tpumernncunun)atokcu )meTin)- | H-nupazon-3-mn)metnn)-4H-
trazono[5',4":4,5 \muppono[2,3-d|nmupunazun-5(6H)-ona (50 mr). LCMS: 691 (M+H)™.

Craapus E. 2-((6-(IlmMeTHIAMHMHO)MTUPHANH-2-UI)MeTHI)-4-MeTH1-6-((1-((2-
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(TpumeTniacuania)dTokcu)metTnn)-1H-nupaszon-3-un)mernn)-4H-
THAa30J10[5',4':4,S|nuppono|2,3-d|nupuaazun-S(6H)-on

K cmecn 2-((6-(nmMeTnnaMuHO)IHpUIUH-2-11)(heHUICY Tb(OHMIT)METHI )-4-MeTHII-0-
((1-((2-(TpumeTmncunmin)sTokcu )MeTnn)- | H-nupaszon-3-um)mermn)-4H-
trazono[5',4":4,5nmuppono[2,3-d|nmupunazun-5(6H)-ona (50 mr, 0,07 mmone) B THF (5 M) u
MeOH (5 mn) npu k. T. B atmocdepe N, nobasmsin Sml, (5 mir, 0,1 M B THF) npu -40°C.
Peaxinonnyro cMech nepemernnany npu -40°C B Teuenue 10 MUH. U 3aT€M TaCUIM C TOMOLIBIO
Boabl. [locnenyromyro cmech skctparupoBaii ¢ nomombio EtOAc nBaxnabl. OObenuHEeHHbIE
OpPTraHUYECKHE CJIOU MPOMBIBAIN COJNEBBIM pacTBOPOM (30 MIT), BBICYHIMBAIN Haa OE€3BOIHBIM
Na,SO; u KOHLEHTPUPOBAIM MPU TMOHWKEHHOM JAaBjeHUH. OCTaTOK OUUILAIU C MOMOILIBIO
npenapatusHoil TLC (PE/EtOAc=1/1,5) ¢ nonyuenuem Heobxogumoro npoaykra (10 mr). LCMS:
macca/zapsia 551 (M+H)+.

Cragus F. 6-((1H-IInpa3zoa-3-ua)mern)-2-((6-(AuMeTHIAMHHO) IMPUAHUH-2-
nia)meTuna)-4-metuia-4H-tuazouo[S',4':4,Slnuppono|2,3-d|nupuaazun-S(6H)-on

Cwmecp 2-((6-(nMMeTUIaMUHO)TUPUANH-2- 1T )MeTr)-4-meTuin-6-((1-((2-
(TpumernncuIm)3ToKCH )MeTn)- | H-nupason-3-mn)merun)-4H-tuazono[ 5',4':4,5 muppoino[ 2,3-
d]mupunazun-S(6H)-ona (10 mr, 0,018 mmons) B DCM/TFA (2 mi1/2 Mit) nepeMerinBajy npu K.
T. B TeueHue 1 4aca. PeakimoHHyI0 cMech KOHLEHTpUpOBAIH. OCTaTOK OYHUINAIH C ITOMOILBIO
npenapatuBHoii HPLC ¢ monyuennem HeoOxomumoro npoaykra (1,4 mr). LCMS: 421 (M+H)™.
'H SIMP (400 MI', 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).

Crnenyromue coequHeHHs CHHTe3HpoBanu cornacHo cxeme E8 u mpumepy 8C ¢
NPUMEHEHHUEM MOAXOSIIEro HCXOAHOTro MaTepuana. [Ipu HeoOX0IUMOCTH MOJKHO UCTIONB30BATh

CTaHJapTHOE BBEJEHHUE U yaJeHHe 3aIUTHONW IPyIIIbL

Ne coen. | CTpykTypa H XUMHYECKOE HA3BAHHE XapakTepHCTHKA

ES-7 S =N LCMS: 393(M+H)"
Cﬂ /N\ "‘% 'H-SIMP (400 MI'w, DMSO) § 12,67 (s,
¢ =N
NH: ! © N I\IIH

1H), 8,50 (s, 1H), 7,62 (s, 1H), 7,46 (s,
1H), 6,60 (d, 1H), 6,45 (s, 1H), 6,11 (d,

6-((1H-Tupason-3-nmmernm)-2-((6- 1H), 5,33 (s, 2H), 4,42 (s, 2H), 4,26 (s
AMUHOTIAPUANH-2-JT)METHIT )-4-METHJT- 3H)’ ’ T T ’

4H-Ttnazono[5',4":4,5 [muppono[2,3-
d]mupunazus-5(6H)-on

E8-8 LCMS: macca/zapsin 385 (M+H)™

s =N

Nﬂﬂmh 1H SIMP (400 MI';, DMSO-d6) & 8,60

N N \}\5 (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-Tpuason-4-mi)MeTi)-4- (s, 3H).
MeTHII-6-(THa3on-2-unmern)-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazus-5(6H)-on




105

E8-9 N S ‘“NN LCMS: macca/3apsin 368 (M+H)".
i ﬂ / A 1H SIMP (400 MI'y, DMSO-d6) &
| %IN 12,79 (s, 1H), 8,51 (s, 1H), 8,29 (s, 1H),
E 8,00 (s, 1H), 7,68 (s, 1H), 6,26 (s, 1H),
2-((lH-HI/IpaSOJ'I-3-I/IJ'I)MGTI/IJ'I)-4-MeTI/UI- 5726 (S7 2H)7 4749 (57 2H)7 4727 (Sa 3H)
6-(okcazon-4-unmerin )-4H-trazomno
[5',4":4,5 lnmuppono|2,3-d|mupunazun-
5(6H)-on
E8-10 S =N LCMS: macca/zapsin 410 (M+H)™.
S ,Q,J/_QN 1H SIMP (400 MI'ty, DMSO-d6) & 9,03
N Y }ﬁ (d, 1H), 8,52 (s, 1H), 7,42 (d, 1H), 7,36
NH, 8 (t, 1H), 6,55 (d, 1H), 6,35 (d, 1H), 5,98
2-((6-AMUHOIUPHUINH-2-1JT)METHI)-4- (s, 2H), 5,48 (s, 2H), 4,37 (s, 2H), 4,26
MeTHII-6-(THa3on-4-unmernn)-4H- (s, 3H).
tuazono[5',4":4,5nuppono[2,3-
d]mupunazus-5(6H)-on
E8-11 S =N LC-MS: macca/zapsin 401 (M+H)™.
?,I\/\ﬁl—ﬁ\(fq 1H SIMP (400 MI't, DMSO) § 9,13 (d,
<S N N \>\ 1H), 8,60 (s, 1H), 7,75 (d, 1H), 7,72 (d,
| 0 NS 1H), 7,67 (d, 1H), 5,65 (s, 2H), 4,71 (s,
N 2H), 4,27 (s, 3H).
4-Metun-6-(THaszon-2-uimerun)-2-
(Tnazon-4-nnmernn)-4H-
tuazono[5',4":4,5 Jnuppono[2,3-
d]mupunasuna-5(6H)-ox
E8-12 8 =N LC-MS: macca/3apsn 395 (M+H)™.
=" % 7% N 1H SIMP (400 MT', DMSO) § 8,60 (s,
LN N \>\ 1H), 8,57 (dd, 1H), 7,81 (td, 1H), 7,74
Y ;’j (d, 1H), 7.67 (d, 1H), 7,51 (d. 1H),
= 7,36-7,30 (m, 1H), 5,65 (s, 2H), 4,68 (5,
4-Metun-2-(nupuanH-2-uiMeTun)-6- 2H), 4,26 (s, 3H).
(Tnazon-2-unmermn)-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazun-5(6H)-ox
E8-13 S =N LC-MS: macca/zapsn 401 (M+H)™.
<,'f‘ ﬂ mm 1H SIMP (400 MI'y, DMSO) § 9,13 (d,
S N 1‘% 1H), 9,03 (d, 1H), 8,54 (s, 1H), 7,72 (d,
O 1H), 7,44-7,41 (m, 1H), 5,48 (s, 2H),
NS 471 (s, 2H), 4,27 (s, 3H).
4-Metun-2,6-6uc(Tnazon-4-uiMeTmn)-
4H-Ttnazono[5',4":4,5 [muppono[2,3-
d]mupunazus-5(6H)-on
E8-14 LC-MS: macca/zapsin 385 (M+H)+.

S =N
N \ N
N ﬂm ps
N )
| ©
H N 8

2-((1H-1,2,3-Tpuazon-4-un)mern)-4-
MeTHII-6-(THa3on-4-unmernn)-4H-
tnazono[5',4":4,5 |muppono[2,3-
d]mupunasus-5(6H)-on

1H SIMP (400 MI'y, DMSO) § 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/zapsin 392 (M+H)™
C\/\ﬁmw 1H SMP (400 MI'i, DMSO) § 8,56 (d,
\ N N N 1H), 8,50 (s, 1H), 7,81 (td, 1H), 7,55 (d,
0 \&ﬁ 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-merun-1H-nupason-3- (s, 3H), 3,76 (s, 3H).
WwI)MeTHN)-2-(mupunuH-2-unmetnn)-4H-
tnazono[5',4":4,5 |nuppono[2,3-
d]nupunasus-5(6H)-on
E8-16 S =N LCMS: macca/zapsin 379 (M+H)+.
m mw 1H SIMP (400 MI'u, DMSO) § 8,56 (d,
LN N \>“ﬁ 1H), 8,52 (s, 1H), 7,84-7,78 (m, 1H),
O 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-Tpuaszon-4-un)merun)-4- 3H).
MeTUI-2-(MupuaAnH-2-unMeTin )-4H-
Ttnazono[5',4":4,5 |nuppono[2,3-
d]mupunazusa-5(6H)-on
E8-17 N S =N LCMS: macca/3apsn 378 (M+H)™.
mmrﬂ IH SIMP (400 MTh, DMSO-d6) &
L/ hll S /=N 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-IIupazon-3-ummernn)-4-verun- | (d, 1H), 7,34-7,30 (m, 1H), 6,11 (d,
2-(mupuauH-2-unmerin )-4H- 1H), 5,32 (s, 2H), 4,67 (s, 2H), 4,26 (s,
tuazono[5',4"4,5] 3H).
nupposio|2,3-d]nupunazun-5(6H)-ox
E8-18 S =N LC-MS: macca/zapsn 414 (M+1)+.
HOJﬂJ_Q\KN 1H SIMP (400 MI', DMSO) § 12,63 (s,
s NTR s 1H), 8,51 (s, 1H), 7,61 (s, 1H), 7,56 (s,
N\ NH 1H), 6,11 (s, 1H), 6,06 (t, 1H), 5,32 (s,
6-((1H-ITupazon-3-um)merwn)-2-((2- 2H), 4,70 (d, 2H), 4,60 (s, 2H), 4,27 (s,
(TUAPOKCHMETHT ) THA30JI-4- 1T )METHIT) 3H).
-4-metun-4H-tuazomno[5',4':4,5]
nupposo[2,3-d]nupunazun-5(6H)-on
E8-19 S =N LC-MS: macca/zapsg 431 (M+1)+.
Ho\'_é“ﬂl_g;ﬂ 1H SIMP (400 MI', DMSO) § 8,60 (s,
S N \XN 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-(T'ugpokcumeTHn)THA30I-4- 4,70 (d, 2H), 4,61 (s, 2H), 4,26 (s, 3H).
WT)MeTH )-4-MeTHI-6-(THa3on-2-
wimerwn )-4H-
tazono[5',4":4,5 |muppono[2,3-
d]nupunaszua-5(6H)-ox
E8-20 LC-MS: macca/zapsin 428 (M+1)".

s._ /N

HO Pﬂl—Q“N
\-—{S |\|| s %I}l
NN

2-((2-(I'mopokcuMeTHIT) THA30J1-4-
wi)metnn)-4-metun-6-((1-mernn-1H-
nupason-3-min)mernin)-4H-
tazono[5',4":4,5 Jnuppono[2,3-
d]mupunasus-5(6H)-on

1H SIMP (400 MT', 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 LC-MS: macca/zapsin 415 (M+1)+.
\’{ f\{m 1H AMP (400 MI', DMSO) & 14,77 (s,
} 1H), 8,52 (s, 1H), 7,65 (s, 1H), 7,56 (s,
-NH 1H), 6,05 (t, 1H), 5,42 (s, 2H), 4,70 (d,
6-((2H-1,2,3-Tpuason-4-mi)merin)-2- 2H), 4,60 (s, 2H), 4,26 (s, 3H).
((2-(rugpoxcumeTnIT)THA30I-4-
wi)metnn)-4-metun-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazusa-5(6H)-on
E8-22 S =N LCMS: macca/zapsn 416 (M+H)+. 1H
Nﬁ I@N SIMP (400 MI'y, DMSO) & 9,13 (d,
4§ N }N 1H), 8,51 (s, 1H), 7,72 (d, 1H), 7,03 (br
S l 0 //IJ\ s, 2H), 6,22 (s, 1H), 5,13 (s, 2H), 4,71
S (s, 2H), 4,27 (s, 3H).
6-((2-AMHUHOTHA301I-4-1JT)METHI)-4-
MeTHI-2-(THa3on-4-unmerun)-4H-
THA30JI0
[5',4":4,5 Jnmuppono|2,3-d|nupunazun-
5(6H)-on
E8-23 3 =N LCMS: macca/zapsn 382 (M+H)+.
N’yﬂmi‘q 1H SIMP (400 MI'y, 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
}q (s, 3H), 3,76 (s, 3H).
2-((1H-1,2,3-Tpuazon-4-wun)merun)-4-
metui-6-((1-metwn-1H-nupason-3-
wi)merun)-4H-trazono[5',4':4,5]
nuppoo|2,3-dnupunasun-5(6H)-ox
E8-24 =N LCMS: macca/zapsin 368 (M+H)+.
{ﬁ/ AZ—/C« IH SIMP (400 MI'm, DMSO-d6) &
14,73 (s, 1H), 12,64 (s, 1H), 8,51 (s,
N 1H), 7,89 (s, 1H), 7,61 (s, 1H), 6,11 (d,
1H), 5,33 (s, 2H), 4,63 (s, 2H), 4,26 (s,
3H).
2-((1H-1,2,3-TpI/IaSOJ'I-4-I/IJI)MeTI/IJI)-6- )
((1H-nmupazon-3-min)merwn )-4-metrn-4H-
tuasono[5',4":4,5nuppono[2,3-
d]mupunazus-5(6H)-on
E8-25 =N LC-MS: macca/zapsn 384,0 (M+H)+.
f\(m 1H SIMP (400 MI'y, DMSO) § 12,62 (s,
( 1H), 9,12 (d, 1H), 8,51 (s, 1H), 7,72 (d,
\ NH 1H), 7,61 (s, 1H), 6,11 (s, 1H), 5,32 (s,
2H), 4,70 (s, 2H), 4,27 (s, 3H).
6-((1H-ITnpazon-3-nia)merwn )-4-MeTH-
2-(tuazon-4-unmetun)-4,6-quruapo-SH-
tuazono[5',4":4,5nuppono[2,3-
d]mupunasuH-5-0H
E8-26 LC-MS: 440,0 [M+H]*™ 1H AMP (400

%]/\(IQ(b

MT'w, DMSO) § 8,55 (s, 1H), 7,57 (s,
1H), 7,29-7,21 (m, 1H), 6,29 (d, 1H),
6,13-6,07 (m, 2H), 5,92 (s, 2H), 5,19 (s,
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6-((6- AMUHOTIMPUANH-2-WJT)METHIT )-2-
((2-(rugpoxcumeTnT)THA30I-4-
wi)metnn)-4-metun-4H-

tnazono[5',4":4,5 |nuppono[2,3-
d]mupunazusa-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 0N 'H SIMP (400 MI', DMSO) § 8,53 (s,
5\[,;[\1 N N X 1H), 7,74 (s, 1H), 6,92 (s, 2H), 5,43 (s,
O iy
HoN | N‘N;NH 2H), 4,27 (s, 2H), 4,26 (s, 3H).
6-((1H-1,2,3-Tpuazon-4-un)merun)-2-
((2-amuHO-5-pTOpTHA3ZON-4-MIT)METUIT)-4-
metui-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazus-5(6H)-on
EB-28 F. S =N LCMS: 403 (M+H)".
W_Z/_Q(h 'H SIMP (400 M, DMSO) 6 8,70 (d,
s_n N )ﬁ 1H), 8,54 (s, 1H), 7.73 (s, 1H), 5.42 (s,
| O N 2H), 4,60 (d, 2H), 4,25 (s, 3H).
|:'~l ~-NH
6-((1H-1,2,3-Tpuazon-4-un)merun)-2-
((5-pTopruazon-4-mn)merm)-4-mMeTu-
4,6-nuruapo-SH-
tuazono[5',4":4,5 Jnuppono[2,3-
d]nupunasun-5-ox
E8-29 ) LCMS: 429 (M+H)".
o 'H SIMP (400 MI'u, DMSO) 6 9,09 (d,
S =N 1H), 8,57 (s, 1H), 7,88 (d, 1H), 7,73 (s,
/:e\(h J—QN 1H), 6,12 (s, 1H), 5,54-5,34 (m, 2H),
SN N \g 4,23 (s, 3H), 3,76-3,61 (m, 2H), 1,20 (q,
I ON, 3H).
N-NH
6-((1H-1,2,3-Tpuazon-4-un)merun)-2-
(3TOKCH(THA30JI-4-HIT)METHIT )-4-METHIT-
4H-Ttunazono[5',4":4,5 [muppomno[2,3-
d]mupunazun-5(6H)-ox
E8-30 S =N LCMS: macca/zapsin 398 (M+H)+.
y}/\( mN 'H SIMP (400 MT',, DMSO) 5 9,12 (d,
<S N N %N 1H), 8,50 (s, 1H), 7,72 (d, 1H), 7,56 (d,
| © .
NN 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-merun-1H-nupazon-3-
wi)MeTun)-2-(tuazon-4-unmern )-4H-
tuasono[5',4":4,5nuppono[2,3-
d]mupunazus-5(6H)-ox
E8-31 LCMS: macca/zapsig 400 (M+H)+.

s =N
N \ N
N ﬂlf}‘@ }
N N
H [ o] //,U\
ST UNH,

2-((1H-1,2,3-Tpuazon-4-un)meTn)-6-
((2-amuHOTHA30J1-4-1JT)METHI)-4-METHII-

IH SIMP (400 MI'yy, DMSO) 5 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-Ttnazono[5',4":4,5 [muppono[2,3-
d]mupunazusa-5(6H)-on

E8-32 =N LCMS: macca/zapsin 419 (M+H)+.
f\/ AZ:_Q 'H SIMP (400 MI', DMSO) 8 9,09 (s,
¢ 1H), 8,53 (s, 1H), 7,73 (s, 1H), 5,42 (s,
} 2H), 4,65 (s, 2H), 4,25 (s, 3H).
N~
H
6-((1H-1,2,3-Tpuazon-4-um)merun)-2-
((5-xnopTuazon-4-um)MeTn)-4-MeTui-
4H-Ttunazono[5',4":4,5 [nupposno[2,3-
d]nupunasus-5(6H)-on
E8-33 S =N LCMS: macca/zapsin 418 (M+H)+.
N A N 'H SIMP (400 MTI', DMSO) § 9,09 (s,
¢ 4N 1H), 8,51 (s, 1H), 7,55 (s, 1H), 6,11 (d
s N e b i A e A e
Cl I 0N 1H), 5,32 (s, 2H), 4,65 (s, 2H), 4,26 (s,
N 3H).
6-((1H-ITupazon-3-ummerun)-2-((5-
XJIOpTHA30J-4-un)merun)-4-metun-4H-
tuazono[5',4":4,5 Jnuppono[2,3-
d]l‘II/IpI/IZ[aSI/IH-S(6H) -OH
E8-34 ‘“N LC-MS wmacca/3apsin 386,0 (M+H)".
! \ 'H SIMP (400 MI'y, DMSO) & 14,82 (s,
1H), 12,82 (s, 1H), 8,57 (s, 1H), 7,95 (s,
1H), 7,70 (s, 1H), 5,47 (s, 2H), 4,54 (s,
2H), 4,31 (s, 3H).
6-((1H-1,2,3-Tpuazon-4-un)merun)-2-
((4-¢rop-1H-nmpazon-3-um)metun)-4-
Metui-4,6-nurunpo-SH-
tuasono[5',4":4,5nuppono[2,3-
d]nupunasuH-5-oH
E8-35 LCMS: macca/zapsin 462 (M+H)™.
i\( ‘Zf_ﬁ\( H SMP (400 MI'y, DMSO-ds) &
& 12,64(s, 1H), 9,19 (s, 1H), 8,51 (s, 1H),
}j 7,57 (s, 1H), 6,11 (d, 1H), 5,33 (s, 2H),
4,65 (s, 2H), 4,26(s, 3H).
6-((lH-HI/Ipason-3-I/IJI)MeTI/IJI)-Z-((S-
Opomruazon-4-mn)merni)-4-metuia-4H-
tuasono[5',4":4,5nuppono[2,3-
d]nnpn):[a:an-S(6H) -OH
E8-36 LCMS: macca/zapsin 394 (M+H)+.

2-((1H-ITupazon-3- I/IJ'I)MeTI/IJ'I) 4-meTui-
6-((6-okco-1,6-qurnaponupuauH-2-
wi)mernn)-4H-

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

I'H SIMP (400 MI'y, DMSO) & 12,77 (s,
1H), 11,71 (s, 1H), 8,58 (s, 1H), 7,70 (s,
1H), 7,32 (s, 1H), 6,25-6,05 (m, 2H),
5,75 (s, 1H), 5,19 (s, 2H), 4,50 (s, 2H),
4,26 (s, 3H).
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d]mupunazusa-5(6H)-on

E8-37 LCMS: macca/zapsin 417 (M+H) ™.
W‘Zf_ﬁﬂ IH SIMP DMSO-d6, 400 M, & 12,65
N (s, 1H), 8,51 (s, 1H), 7,57 (s, 1H), 6,92
H2N N _NH Ez, gg;, 6,12 (d, 1H), 5,33 (s, 2H), 4,26
6-((1H-ITnupazon-3-ummerwn)-2-((2- ’ ’
aMHUHO-5-(ropTHazon-4-mn)mernn)-4-
Metui-4,6-nuruapo-SH-
tuazono[5',4":4,5nuppono[2,3-
d|mupunasun-5-oH
E8-38 LCMS: macca/zapsin 402 (M+H) ™.
Wm IH SIMP DMSO-d6, 400 MT'tt, & 12,70
- (s, 1H), 8,70 (d, 1H), 8,52 (s, 1H), 7,55
%:NH (s, 1H), 6,11 (d, 1H), 5,33 (s, 2H), 4,60
(d, 2H), 4,26 (s, 3H).
6-((1H-ITupazon-3-ummerun)-2-((5-
¢drTopruazon-4-mn)merun)-4-merun-4H-
TI/IaSOJ'IO[S 4":4,5nuppono[2,3-
d]mupunazun-5(6H)-on
E8-39 =N LCMS: macca/3apsin 389 (M+H) .
I/C\( IH SIMP DMSO-d6, 400 MT'wy, & 8,61-
8,54 (m, 2H), 8,51-8,46 (m, 1H), 7,82
4 \ (td, 1H), 7,73 (td, 1H), 7,52 (d, 1H),
7,34 (ddd, 1H), 7,27 (dd, 1H), 7,14 (d,
4-M6TI/IJI-2,6-6I/IC(1'II/IpI/II_II/IH 2-WIIMETHII)- 1H), 5,46 (s, 2H), 4,69 (s, 2H), 4,26 (s,
4H-tuazono[5',4":4,5 Jmuppono[2,3- 3H).
d]mupunazun-5(6H)-ox
E8-40 S =N LCMS: macca/zapsin 385 (M+H)™.
N VNN IH SIMP (400 MI', DMSO-dg) & 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-un)merun)-4-
MeTHII-2-(THa3on-4-unmern)-4H-
tuasono[5',4":4,5nuppono[2,3-
d]mupunazus-5(6H)-ox
E8-41 S =N LCMS: macca/3apsin 381 (M+H)™.
mml‘l 'H SAMP (400 MI', DMSO-ds) 6 12,77
N,‘N N \%N (s, TH), 8.48 (s, 1H), 7.71 (s, 1H), 7.55
H | NN (d, 1H), 6,26 (d, 1H), 6,07 (d, 1H), 5,26
(s, 2H), 4,47 (s, 2H), 4,27 (s, 3H), 3,76
2-((1H-ITupazon-3-um)MeTin)-4-MeTui- (s, 3H).
6-((1-meTun-1H-nmpaszon-3-mm)meTun)-
4H-Ttnazono[5',4":4,5 [muppono[2,3-
d]mupunazusa-5(6H)-on
E8-42 LCMS: macca/zapsin 407 (M+H)™.

s, /N
7 0%'2‘
NN

2-((6-AMHHOTIMPUIWH-2-HJT)METHI)-4-
meTmi-6-((1-metun-1H-mupazon-3-

IH SMP (400 MT', DMSO-d) & 8,48
(s, 1H), 7,55 (d, 1H), 7,35 (t, 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)metrun)-4H-trazono[5',4"':4,5]
nupposio|2,3-d|nupunaszun-S(6H)-oH

E8-43 S =N LCMS: macca/zapsin 382 (M+H)™
'jj\‘\f AR N 'H SIMP (400 MTI';, DMSO-dg) 6 14,70
—N N N \>\‘ (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-un)merun)-4-
metun-2-((1-metun-1H-nupazon-3-
wi)metrun)-4H-trazono[5',4":4,5]
nuppoo|2,3-dnupunazud-5(6H)-ox
E8-44 $ =N LCMS: macca/3apsn 395 (M+H)™.
wmn IH SIMP (400 MI', DMSO-dg) & 8,48
~N = N SN (s, 1H), 7,65 (d, 1H), 7,55 (d, 1H), 6,22
| O \ M (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-nupasosn- (s, 3H).
3-unm)merun)-4H-
trazono[5',4":4,5 Jnupporno
[2,3-d]mupunasun-S(6H)-oH
E8-45 5 =N LCMS: macca/zapsin 403 (M+H)™.
H”wm " 'H AMP (400 MIn, DMSO-dg) &
FE N 2 F 13,02-12,57 (m, 2H), 8,49 (s, 1H), 7,6-
| © N | 7,8 (m, 2H), 5,33 (s, 2H), 4,49 (s, 2H),
N 4,27 (s, 3H).
2,6-6uc((4-®rop- 1 H-nupa3zon-3-wn)
meTun)-4-metun-4H-tuazono[5',4':4,5]
nuppoo|2,3-dnupunasua-5(6H)-ox
E8-46 S =N LCMS: macca/zapsig 410 (M+H)™.
PﬂmN 'H SIMP (400 MTI';, DMSO-dg) & 9,13
<S N =N (d, 1H), 8,55 (s, 1H), 7,72 (d, 1H), 7,25
| O N 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- AMUHOTIMPUIANH-2-HJT)METHIT )-4- (s, 3H).
MeTHII-2-(THa3on-4-unmern )-4H-
tuasono[5',4":4,5nuppono[2,3-
d]mupunazus-5(6H)-ox
E8-47 S =N LCMS: macca/zapsin 385 (M+H)™
HN‘H\\"(‘I\Q{N 'H SIMP (400 MI', DMSO) § 12,77 (s,
S fil Y, /=N 1H), 12,62 (s, 1H), 8,50 (s, 1H), 7,87 (d,
N_NH 1H), 7,61 (s, 1H), 6,11 (s, 1H), 5,32 (s,
6-((1H-ITupazon-3-wn)mermn)-2-((4- 2H), 4,49 (s, 2H), 4,26 (s, 3H).
¢drop-1H-nupazon-3-min)mermn)-4-
meTun-4H-
tazono[5',4":4,5 Jmuppono[2,3-
d]nupunaszua-5(6H)-ox
E8-48 LCMS: macca/zapsin 399 (M+H)+.

N
H 6-((1H-

N ® N

\ RN

<ﬂl_£\i
S DR P
NH

'H SAMP (400 MI'u, DMSO-d6) 6 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)Me T )-4-MeTHi-2-
((5-meruntnazon-4-um)merin)-4H-
THA30JI0

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

E8-49 LCMS: macca/zapsin 381 (M+H)™
;_NN“ 'H SIMP (400 MI',, DMSO-d6) 6 12,64
/ %NH (s, 1H), 8,49 (s, 1H), 7,65 (s, 1H), 7,56
(s, 1H), 6,23 (d, 1H), 6,11 (d, 1H), 5,32
6-((1H-TTupason-5-ummerun)-4-metun- | (s, 2H), 4,43 (s, 2H), 4,26 (s, 3H), 3,82
2-((1-meTmn-1H-miupa3zon-3-um)MeTun)- (s, 2H).
4H-Ttunazono[5',4":4,5 [nupposno[2,3-
d]mupunaszuna-5(6H)-ox
E8-50 5 =N LCMS: macca/zapsin 398 (M+H)™.
fﬂ M“N 'H SIMP (400 MT', DMSO-d6) § 12,63
<s N (s, 1H), 8,90 (s, 1H), 8,48 (s, 1H), 7,60
| O %”H (s, 1H), 6,11 (d, 1H), 5,32 (s, 2H), 4,61
N (s, 2H), 4,26 (s, 3H) 2,50 (s, 3H
6-((1H-TInpason-5-umMeTun)-4-MeTHi- | peperniipaercst mixom DMSO-d6).
2-((5-metnnruazon-4-wn)merin)-4H-
trazono[S',4"4,5 lmuppono[2,3-d]
nupuaasus-S(6H)-oH
E8-51 LCMS: macca/zapsin 399 (M+H)™.
\Jf\\/ J_Q( 'H SIMP (400 MI'w, DMSO-d6) § 12,83
\Xj (s, 1H), 8,54 (s, 1H), 7,91 (s, 1H), 7,61
N (s, 1H), 6,13 (s, 1H), 5,32 (s, 2H), 4,54
(s, 2H), 4,34 (s, 3H), 3,81 (5, 3H).
2-((4-Prop-1H-nupazon-3- I/IJI)MCTI/I.H)-4-
metui-6-((1-metwn- 1 H-nupazon-3-
wi)metrun)-4H-trazono[5',4':4,5]
nnppono[Z 3- d]nnpnna3HH-5(6H) -OH
E8-52 LCMS: macca/3apsin 425 (M+H)™.
'H SIMP (400 MT'y, DMSO) & 12,68 (s,
1H), 8,56 (s, 1H), 7,65 (s, 1H), 7,43 (1,
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-IIupazon-3-ummernn)-2-((3- (s, 3H), 2,83 (d, 3H).
¢rop
-0-(MEeTHJIAMUHO ) TUPUTUH-2 - 1T )METHIT )-
4-metun-4H-
tuasono[5',4":4,5nuppono[2,3-
d]mupunazus-5(6H)-on
E8-53 LC-MS: macca/zapsin 411 (M+H)™.

=N
“IQ
Q:NH

6-((1H-ITupazon-3-ummerwn)-2-((6-
aMHUHO-3-(QTOpIIUPUANH-2-HIT)METHI )-4-
metun-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazusa-5(6H)-on

TH IMP (400 MI'u, DMSO-d¢) 6 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 5 =N LC-MS: macca/zapsn 410 (M+H)".
E"'ﬂ m&: 'H SIMP (400 MI'ty, DMSO-ds) & 8,52
— N (s, 1H), 8,49 (s, 1H), 7,83 (d, 1H), 7,51
| 0 }i (d, 1H), 7,40-7,25 (m, 1H), 6,91 (s, 2H),
37 NH, 6,17 (s, 1H), 5,12 (s, 2H), 4,67 (s, 2H),
6-((2-AMUHOTHA301-4-1T)METHIT)-4- 4,26 (s, 3H).
MeTHII-2-(TUPUANH-2-UIMETHI)-4, 6-
auruapo-SH-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazun-5-oH
E8-55 S =N LC-MS: macca/zapsan 395 (M+H)™.
m mh 'H SIMP (400 ML, DMSO-dg) § 9,09
— N \Bﬁ (d, 1H), 8,63 (m, 1H), 8,59 (s, 1H), 7,88
| O 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-Metui-2-(nupuuH-2-UIMeTH )-6- (s, 3H).
(Tnazon-4-unmerun)-4,6-quruapo-SH-
tnazono[5',4":4,5 lnuppono[2,3-
d]nupuna3us-5-oH
E8-56 S =N LC-MS: macca/3apsin 369 (M+H)".
,l;«lj/\\f N IH SIMP (400 M1, DMSO-dg) & 8,53
N\N \ N N 3\‘ (s, 1H), 7,89 (s, 1H), 7,74 (s, 1H), 5,43
H | O N (s, 2H), 4,63 (s, 2H), 4,26 (s, 3H).
‘N.-NH
2,6-6uc((1H-1,2,3-Tpuazon-4-
wi)metun )-4-meTi-4,6-nuruapo-SH-
tuazono[5',4":4,5nuppono[2,3-
d]mupunasuH-5-oH
E8-57 5 =N LC-MS: macca/3apsn 404 (M+H)™.
N ) IEIAZ/_QN 'H SIMP (400 MI'y, DMSO-d¢) & 8,57
. N N (s, 1H), 8,54 (s, 1H), 7,82 (dd, 1H), 7,51
| © N J~NH (d, 1H), 7,33 (dd, 1H), 7,27-7,22 (m,
: 1H), 6,29 (d, 1H), 6,07 (d, 1H), 5,90 (s,
6-((6-AMI/IHOHI/IpI/II[I/IH-Z-I/IJ'I)MCTI/UI)-4- 2H), 5’19 (S, 2H), 4,68 (S, 2H), 4,26 (S,
MeTHJI-2-(TUPUANH-2-UIMETH )-4, 6- 3H).
nuruapo-SH-
tuasono[5',4":4,5nuppono[2,3-
d]mupunasuH-5-0H
E8-58 S =N LC-MS: macca/3apsn 394 (M+H)™.
N ril 7 W N 'H AMP (400 MI'u, DMSO-d¢) 6 8,55
‘N N Y N (s, 1H), 7,90 (s, 1H), 7,26 (dd, 1H), 6,30
H | \ (d, 1H), 6,07 (d, 1H), 5,91 (s, 2H), 5,19

=/ “NHz
2-((1H-1,2,3-Tpuazon-4-un)mernn)-6-
((6-aMuHOTIUPUINH-2-WJT)METHI )-4-
MeTmi-4,6-nuruapo-SH-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazuH-5-0H

(s, 2H),4,64 (s, 2H), 4,26 (s, 3H)
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E8-59 8 =N LC-MS: macca/zapsin 396 (M+H)™
C(\\El J_QN 'H SIMP (400 MI', DMSO-dg) § 12,60
LN N F (s, 1H), 8,57 (s, 1H), 8,55 (s, 1H), 7,90-
| O }]/ 7,80 (m, 1H), 7,68 (s, 1H), 7,49 (d, 1H),
H 7,31 (dd, 1H), 5,32 (s, 2H), 4,65 (s, 2H),
6-((4-®rop-1H-nupason-3-un)merun)-4- | 4,24 (s, 3H).
MeTHII-2-(TUPUANH-2-UIMETHI)-4, 6-
auruapo-SH-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazun-5-oH
E8-60 S =N LC-MS: macca/zapsan 412 (M+H)™.
= W J_QN IH SIMP (400 MI't;, DMSO-dg) & 13,00
LN N ! (s, 1H), 8,67 (d, 1H), 8,46 (s, 1H), 7,86
0 }]/ (s, 1H), 7,82 (dd, 1H), 7,51 (d, 1H),
H 7,33 (dd, 1H), 5,34 (s, 2H), 4,67 (s, 2H),
6-((4-Xnop-1H-rmpaszon-3-ummerun)-4- | 420 (s, 3H.
MeTHUJI-2-(TUPUANH-2-UIMETHI )-4,6-
nuruapo-SH-
trazono[5',4":4,5nuppono[2,3-
d]mupunasun-5-oH
E8-61 LC-MS: macca/3apsin 492 (M+H)".
-/{Y _Z/_ﬁ;‘ H SIMP (400 MI'u, DMSO-d6) &:
Br*‘{ 12,64 (s, 1H), 8,52 (s, 1H), 7,61 (s, 1H),
N 6,11 (s, 1H), 5,32 (s, 2H), 4,44 (s, 2H),
4,26 (s, 3H), 3,99 (s, 3H).
6-((1H-HI/Ipa30JI-3-HJI)MCTHJI)-2-((2-
OpOM-5-MeTOKCUTHA30JI-4-1JT)METHII )-4-
Metuin-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazun-5(6H)-ox
E8-62 LC-MS: macca/3apsin 414 (M+H)".
f\( m 'H SMP (400 MI'y, DMSO-d6) &:
< 12,63 (s, 1H), 8,57 (s, 1H), 8,50 (s, 1H),
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-((lH-HI/Ipason-3-I/IJI)MeTI/IJI)-Z-((S-
METOKCUTHA30JI-4-1JT)METHII )-4-MEeTHII-
4H-Ttnazono[5',4":4,5 [muppono[2,3-
d]mupunazus-5(6H)-on
E8-63 LC-MS: macca/zapsin 425 (M+H)™.

) =N
Na \ N 0
Hw’ﬂm o
| O N\’f |
N

3-((2-((1H-TIupazon-3-um)meTnn)-4-
MeTui-5-0kco-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazun-6(SH)-un)mernn)-1-metni-
1 H-nupason-4-kapOoHOBasi KUCJIOTA

IH SIMP (400 MT', 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/zapsin 419 (M+H)™.
N= \AZ/_Q“N 'H SIMP (400 MI'm, DMSO-d6) &:
HN;iF\Y“ N Cl 13,28-12,57 (m, 2H), 8,49 (s, 1H), 7,90-
| 0 N"/ | 7,50 (m, 2H), 5,34 (s, 2H), 4,50 (s, 2H),
H 4,26 (s, 3H).
6-((4-Xnop-1H-nupazon-3-nia)merwn)-2-
((4-¢rop-1H-tmpazon-3-um)metin)-4-
Metmin-4H-
tuazono[5',4":4,5nuppono[2,3-
d]nupunasus-5(6H)-on
E8-65 s =N LC-MS: macca/3apsn 428 (M+H)™.
wm&: 0 'H SIMP (400 MI'u, DMSO-d6) &:
HN A N7 NH 12,89-12,76 (m, 2H), 8,49 (s, 1H), 8,22
F | O N‘/ | § (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-ntupazon-3-
WI)METUN )-4-MeTH-5-0kco-4H-
tuazono[5',4":4,5 Jnuppono[2,3-
d]mupunazun-6(SH)-wn)mernn)-1H-
nupas3osi-4-kapOoKcaMu
E8-66 LC-MS: macca/3apsin 426 (M+H)™.
\f( lf_ﬁ\\“ IH AMP (400 MI'u, 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-Prop-1H-nupazon-3- I/I.H)MCTI/I.H)-6- (s, 3H), 3,92 (s, 3H).
((2-meToKCUNTUPHUANH-3 -HJT)METHIT )-4-
Metuin-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazun-5(6H)-ox
E8-67 LC-MS: macca/zapsn 412 (M+H)™.
\:(Y m 'H AMP (400 MI'y, DMSO-d6) 6:
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-Prop-1H-nupazon-3- I/IJI)MeTI/IJI)-4- (s, 2H), 4,26 (s, 3H).
mMeTHI-6-((2-0kco-1,2-nuruaponupuauH-
3-mn)mernn)-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazus-5(6H)-ox
EB-68 LC-MS: macca/zapsin 410 (M+H)".

S =N
Nz \ p
F I O N_/
N
H
3-((2-((4-Prop-1H-upazon-3-
WI)METHN )-4-MeTHI-5-0kco-4H-
tazono[5',4":4,5 Jnmuppono[2,3-
d]mupunazun-6(SH)-mn)mernn)-1H-
nUpa3o-4-kapOOHUTPHUI

IH SMP (400 MI'uy, 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 5 =N LC-MS: macca/zapsin 467 (M+H)™.
/-\j/ﬁf 4 N 'H SIMP (400 MI't, DMSO-d6) &: §
—~N_ 3 N F 10,35 (s, 1H), 8,49 (s, 1H), 8,00 (s, 1H),
N | ON T 7,70 (dd, 2H), 7,45 (s, 1H), 5,45 (s, 2H),
Q L7 4,34 (s, 2H), 4,26 (s, 3H), 3,83 (s, 3H),
N 2,01 (s, 3H)
H
N-(5-Prop-6-((4-meTun-2-((1-merun-1H-
UPa30-4-MUI)METUI )-5-0KCOo-4,5-
auruapo-6H-
tuazono[5',4":4,5nuppono[2,3-
d]nupunasuH-6-uI)MEeTUIT ) TUPUITH-2-
WJ1)areTaMua
E8-70 0 LC-MS: macca/zapsig 395 (M+H)".
" § =N 'H SIMP (400 MI'u, DMSO-dg) § 13,85
Wi N W N (s, 1H), 8,70 (s, 1H), 8,04 (s, 1H), 7,58
= NV sy (d, 1H), 7,38 (s, 1H), 6,12 (d, 1H), 5,30
| \%:rh (s, 2H), 4,38 (s, 3H), 3,77 (s, 3H).
4-Metun-6-((1-merun-1H-nupaszon-3-
win)merun )-2-(1H-nupazon-3-kapOonun)-
4H-tuazono[5',4":4,5 Jmuppono[2,3-
d]mupunazus-5(6H)-on

Ipumep 9. Cunres coenunenuii E9-vi u E9-vii

Cxema E9
Xa
i ( 1 \ NH _E9wili vm ( j \ LIHMDS. DMF /\\\( _ NaBH, HO/\( / \
N KsPO4, DMF A f{ \ ‘\ IVIeOH THF Ary
I © Y T
Ea EB ii E9 -iii E-iv
1) #snBu, 5 =N
= =N
0 ¢ — N ., LHMDS, C:Cl C'\( — Pa(PPh)., DMF HO/\( al X, HO/\ﬂ 4
. D —— e —_—
My THF, -78 °C N 2; Os. MeCN/DCM KzCQ,, DMF N Arq
o) 3! NaBH.. EtOH | o) | O
ES-i E9-ix E9-x E9-iv
HIH
s xa'ranma’mpﬂa
=N 1sCl, DCM, 0°C M senose Cu 3 =
{iii) HO/\&’ 4 ! b,\( f \ Iyte I Pcf or AQ/\( — |
N 2y LiXP, CHaCN N Y
Ar Ar1 N Ar1
| o} I | o]
Eg-iv E9-v l Iy I Nu-H, CsF, THF, K. T., -60°C E9-vi
Nu: HyxIeodn
s =N
X TS
N Ay
E9-vii | ©

Coenunenne E9-1v MoxeT ObITh CHHTE3HMPOBAHO € TIOMOIIBIO IBYX NMOAX0N0B: (1) 1 (i1) 1o
cxeme 9. s ciocoba (1) coenunerune E9-ii MokeT ObITh CHHTE3UPOBAHO U3 CoenuHeHus: E9-i
MOCPEACTBOM pEaKLUU AJKWIMPOBAaHUs, KaK IOKa3aHO B mpumepe 7 minu npumepe 8. Kax
UCTIONB3YETCs] B JAHHOM IOKYMEHTEe, X* MpPEACTaBIsieT COOOW yXOomsmyro rpymmy. Peakuus
dbopmunupoBanusi coeauHennss E9-ii ¢ LiIHMDS u DMF ofecneunBaer mnonyueHue
npomeskyTouHoro coennHeHust E9-iii. E9-iii BcTymaeT B peakumro ¢ BOCCTAHOBUTENEM (HAIIPUMED,
NaBH4) ¢ mnonyuenuem coenunenus E9-iv. B kauectBe anbrepHatmBel B moxxoxpe (ii)

rajoreaupoBanue coennaenust E9-1 obecneunBaer oOpasosanue coenuaenus E9-ix. Coenunenne
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E9-ix nmoxsepraercs peakin CTHIUIE, 030HOIN3Y U BOCCTAHOBJIEHHUIO C ITOJTyU€HHUEM COETMHEHHSI
E9-x. Coenunennie E9-x MOKHO aJKUJITMPOBATh ¢ IOMOINBI0 E9-viii ¢ monyueHneM CoeTnHeHUs
E9-iv. Ha cxeme 9 (iii) coenmnenune E9-iv monBepraercsi rajJOr€HUPOBAHUIO C IOJyYSHHEM
IPOMEXYTOUHOro coenuHenuss E9-v (XP mpexncrasisier coboit ranoren, Takoil kak Cl wiu Br).
Karammsupyemas merasuiom (Hanpumep, Pd i Cu) peakiwmst coueranus E9-v ¢ onosom, 6opom,
LIUHKOM HJI MarHHEM OPTaHUYECKOTO COeIUHEHUsI 00eCIIeYnBaeT MoyyeHne coenuneHus E9-vi.
Kak wncronp3yercs B OaHHOM OOKyMeHTe, M mpexactaBiseT coOOH MeTanIopraHuYecKHuil
KOMILIEKC (Harpumep, OOpOpraHnvIeCKUil KOMIUIEKC, TAKOW KaK KOMILIEKC ¢ OOPOHOBOH KUCIOTON
WIA TIMHAKOJIATO-OOpHBIM KOMITJIEKC, OJIOBOOPTAaHMYECKUH KOMIUIEKC, Takoi kak -Sn(Buf)s;
LIUHKOPTaHNYECKNH KOMIUIEKC, TAKOH Kak -Zn(TajioreH)); MpU 3TOM MOXKHO TaKKe OCYIECTBIIATh
peakmio coennHeHust E9-v ¢ HekoTopsIMH HykJeopuIaMH, TAKMMHU KaK a30T B F€TEPOLUKIIE, C
nosyueHueM nponykra E9-vii. Kak ucrnonb3yercss B JaHHOM TOKYMEHTe, KaXAblid U3 Ar; U Ar,
HE3aBHCHMO TPEACTABIIIET COOON HEeOoOs3aTENbHO 3aMEIIeHHbBIN S-ujIeHHBbI WIH O-4JIeHHBIN
rerepoapui, X? npencrasisieT coboit yxomsiyo rpymmy (Hanpumep, Br, I, OMs wiu OTs); u X°
npencTasisier coOO0it rajJoreH.

IIpumep 9A. Cunres 6-((1H-ungaszon-4-un)mernii)-4-meTui-2-(Tuazonr-4-ujaMeTua)-
4H-Tnaso.110[5',4':4,5]nnppo.no[2,3-d]nnpnna3m—1-5(6H)—0Ha

o
(m _LHMDSDMF W NaBH, " MIQ( & Tsc'
@\ ErEra 5\ MeOH,THF, 0 “C-K. T. E13N DCM

ES-1
BuzSn

‘FN S =N
[ & -N’ \
CI/\( ,f \ SJ fﬂ/ 1N sﬂ/ Yy N
Sy SN N Ny AL S\l ril \ Sy
| © N Dcm NH
ES-4 SEM ES-5

PA{PPh )4 TOJY O
MY 120°C, 40 MEH.

Cragna A. Cunte3 4-meTmi-5-0kco-6-((1-((2-(rpumerniacuauna)ITtokcu)mernn)-1H-
HHAA30-4-mn)MmeTun)-5,6-quruapo-4H-tuazono[S',4':4,Sjnuppoio|2,3-d|nupuaazun-2-
Kap6ajbaeruaa

K cmecu 4-metmn-6-((1-((2-(tpumetmncunmi)sTokcu)Merun)- | H-uanason-4-mn)mernn)-
4H-tuazo0[5',4":4,5 jmuppono[2,3-djnupunaszun-5(6H)-ona (2,6 r, 5,57 MMonb, 1 3kB.) B cyXoM
THF (30 mu) nobasmsuin LIHMDS (1 M, 11,14 mn, 2,0 skB.) npu -78°C. Cmech nepemennBaim
npu -78°C B Teuenue 2 4. 3arem DMF (2,04 r, 27,86 mmonb, 2,14 mi, 5,0 3kB.) 100aBNsIN MO
KaljisiM K BbllleonucaHHol cmecu. Cmech mepememuBanu npu -78°C B tewenue 2 u. TLC
(PE:EA=2:1, Y®=254 uM) noka3aia, 94To 00pa30BajJOCh OJHO OCHOBHOE HOBOE IATHO. CMech
BbUTMBAIM B XojiomHbiid Haceiml, NH;Cl (20 mut). 3atem cmech HarpeBajiw A0 KOMHATHOH
temnepatypsl. CMech skcTparupoBaiu ¢ nomombio EtOAc (40 mi x 3). Opranuueckuil cioit
NPOMBIBAIM € TOMOLIBIO BoAbl (20 M X 3) M KOHLEHTPUPOBAIH in vacuo C MOJyYCHHEM
HeoOxonuMoro nponykra (2,6 r, HeounineHHoe Bemectso). LCMS: macca/zapsin 495,2 [M+H]™

Cragus B. Cunre3 2-(ruapoxkcumeTnin)-4-meTuia-6-((1-((2-
(TpumeTmicuanIPTOKCH)MeTHA)-1 H-uuaa300-4-nn)merna)-4H-

THAa30J10[5',4':4,S|nuppono|2,3-d|nupuaazun-S(6H)-ona
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K cmecu HeounmeHHOTo 4-MeThi-5-0kco-6-((1-((2-(Tpumermncunun)sTokcu )metn)- 1 H-
WHAA30J-4-mn)MeTin)-5,6-nurunpo-4H-tuazono[ 5',4'":4,5 [mupposno[ 2,3-d [nupunazun-2-
kapOanbaeruaa (1,0 r, 2,02 mmons, 1 3k8.) B THF (10 M) 1 MeOH (10 mun) nobasnsmn NaBHy
(152,97 wr, 4,04 mmonb, 2 3kB.). Cmech nepememuBaimu npu 30°C B Teuenue 14 u. TLC
(DCM:MeOH=10:1, Y®=254 um) nokasaia, 4To HCXOIHbII MaTepHaj NOJHOCTHIO U3PACXOA0BAH
u 00pa3oBaoCh OAHO OCHOBHOE HOBOE IISITHO. PEakIMOHHYI0 CMeCh TacHJIM C IOMOIIBIO
nobasnenust Boasl (20 M) u skctparuposanu ¢ nmomoursio EtOAc (30 mi x 3). OO0bennHeHHbIe
OpPraHMYEeCKUe CJIOM MPOMBIBAJIN C TIOMOIIBIO coyieBOro pactsopa (20 mur). Opranuueckyio ¢asy
KOHIEHTpUpoBai in vacuo. OCTaToOK OYHINATU C TOMOINBIO (JdIm-xpoMaTrorpaduu  Ha
cuukarene (ISCO®; xononka s ¢idm-xpomarorpaduu Ha nuokcuae kpemuus SepaFlash®,
40 1, amoentr 0~5% MeOH/DCM mnpu 30 mu/muH.). DIIOEHT KOHIEHTPUPOBAIH in VACUO C
nony4yenueM Heobxoxumoro npoxaykra (382 mr). LCMS: macca/zapsin 497,1 [M+H]*. 'H SAMP
(400 MI'u, 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, OH).

Cragus C. Cunres 2-(xsopmeTnin)-4-metui-6-((1-((2-
(Tpumetnacuana)ITokcu)mer)-1H-ungazon-4-nm)merni)-4H-
THa3010[5',4':4,5|nuppo.io]2,3-d|nupuaazun-5(6H)-ona

K cmecu 2-(ruppokcumetin)-4-metmn-6-((1-((2-(Tpumeruncunmi)sTokcu )metu)- 1 H-
uHnason-4-wn)metun)-4H-trazomno[5',4':4,5 Jnupposno| 2,3-dJnupunasun-5(6H)-ona (150,0 wr,
302,02 mxmosb, 1 3xB.) u EtsN (61,12 mr, 604,04 mxmosb, 84,08 Mk, 2,0 3xB.) B DCM (5 mn)
nobasnsun 4-metunoensoncynbhonmwtxiopun (75,0 mr, 393,40 mxmonb, 1,30 3kxB.). Cmechb
nepememuBamu npu 30°C B teuenune 5 u. TLC (PE:EA=4:1, Y®=254 HM) nokasana, 4TO
UCXOMHBIA MaTepHall MOJHOCThIO mu3pacxonosad. Boxy (10 mi1) u DCM (20 min) nobaBisuin
cmecu. OpraHudeckre CJIOM KOHLIEHTPUPOBAHU 1N vacuo ¢ mojiydeHueMm xentoi cmonsl (0,1 ).
OctaTok ouuIianu ¢ noMmolnb (at-xpomarorpadun Ha cuukareie (ISCO®; konoHka st
dmm-xpomarorpadun Ha nuokcune kpemuusi SepaFlash®, 4 r, smoent: rpamgueHt 0~20%
sTunanerat/nerponeitasiil 3¢pup npu 30 ma/muH.). Heobxonumyro (pakiuo KOHIEHTPUPOBAIIH
in vacuo ¢ nojgydeHueM HeoOxoaumoro mpoaykra (40,0 mr, 76,88 mxmounb). LCMS: macca/3apsin
515,1 [M+H]". 'H SIMP (400 MI'y, 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 no -0,06 (m, 9H).

Craapus D. Cunres 4-meTHI-2-(THA30-4-uameTHa)-6-((1-((2-
(TpumeTniacuania)dToKkcH)MeTHN)-1 H-uuaazon-4-nn)merni)-4,6-aurnapo-SH-
THAa30J10[5',4':4,S|nuppono|2,3-d|nupuaazun-S-ona

K pacteopy 2-(xmopmermn)-4-metmn-6-((1-((2-(Tpumetmncunmn)sTokcu )Metn)- 1 H-
uHpason-4-mwnmetun)-4H-trazono[5',4':4,5 jnuppono| 2,3-dmupunasun-5(6H)-ona (50 mr, 0,97
MMOJb) U 4-(TpuOyTmictanHu)THazona (114 mr, 2,91 mmons) B Tonyone (4 mun) nodaBisuu
Pd(PPh;), (402 wmr, 2,91 mmounb). 3atem cmech HarpeBasiu B MW-peakrope mipu 120°C B TeueHue

30 muH. B atMocdepe N,. PacTBop BhUIMBaIM B BOAY W 3KCTparuposaiu ¢ nomousio EtOAc,
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BbICYIIMBaJIH Haa Oe3BoaHbIM Na, SO, Opranndecknii €10 KOHIEHTPUPOBAIH MPH MOHWKEHHOM
nagiennn. (OCTaToOK oyHINand ¢ mnoMomblo (upm-xpomartorpadguu  (cunmmkarensb, 0-50%
STHJIALIETAT B METPOJEHHOM 3¢dupe) ¢ monyueHueMm 4-metwui-2-(Tuazon-4-unmernn)-6-((1-((2-
(TpumeTtnicumi)sTokcu)Metwn)- | H-uanazon-4-mn)mernn)-4H-trazono[5',4":4,5 Jnuppoino|2,3-
d]mupunasun-5(6H)-ona (30 mr). LCMS: 564 (M+H)".

Cragna E. Cunte3 6-((1H-unaazon-4-uia)mernii)-4-MeTHI-2-(THA30-4-UIMETHIT)-
4,6-guruapo-SH-tuazono(S',4':4,S|nuppo.o|2,3-d|nupuaazun-S-ona

K cmecu coennnenust E9-4 (30 wmr, 0,05 mmoins) B DCM (3 mut) mpu k. T. B atmocdepe N,
nobasysuin TFA (3 mur). PeakimoHHyro cmech mepemMernuBaiy mpu K. T. B Tedenne 1 4. Cmech
KOHLIEHTPUPOBAJIU MPU MOHMKEHHOM AaBiieHHH. OCTaTOK OYMIIAIHN C MOMOIIBIO IIpenapaTUBHON
HPLC (C18, 0-90% aneronurpun B H,O ¢ 0,1% MypaBbUHON KHCIOTOH) C MOJNyYE€HHUEM
HeoOxoxumoro npoaykra (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. Cunres 4-meTH/I-2-(MUPHANH-2-WIMETHI)-6-(MupuanH-3-uameTu)-4 H-
THa3010[5',4':4,5|nupposio|2,3-d|nupunazun-5(6H)-ona

ShBla
i B (T e m O ity
b ) NaBH,. EIOR b Et;N.DCM /™ Pd(PPhs PP TanYO 4 9

. N 100°C B TEYEHHE HOH

ES-22 EQ 23 ES-24

Cramgna A. CuHre3 2-(ruapoxcumeTuti)-4-MeTHJI-6-(mupuauH-3-uamernn)-4H-
THa3010[5',4':4,S|nupposo|2,3-d|nupugazun-5(6H)-ona

Ipu -78°C k cmecu 4-meTn-6-(nmupunaus-3 -uimetn)-4H-tuazono[S',4":4,5 Jmuppono[ 2,3-
d]mupunazun-S(6H)-ona (640 mr, 2,15 mmons) B8 THF (10 mun) no6asmsuiu LIHMDS (4,3 mn, 1 M
B THF). Yepes 30 muH. B cMech nobasinsiiu cyxoit DMF (0,84 mu, 10,8 mmons). [Tocne monmHOTrO
U3paCcXOJOBaHUSI UCXOMHOTO Marepuana nodasysiin cmecb NaBHy (164 wmr, 4,3 mmons) B EtOH
(4 M) W mepeMeliMBaj M B TeueHHEe 5 MHMH. 3areM cMmech BbutMBaiM B Hachim. NH4Cl,
skctparupoBanu ¢ nomoubio EtOAc. Opranudeckuii cjiol MpOMBIBAU COJEBBIM PacTBOPOM,
BhICYIIUBaM Haa Oe3BomH. Na,SO4, GunbTpoBamu U KOHUEHTpUpoBaiu. OCTATOK OYMINAIH C
oMot  ¢pasm-xpomarorpaduu (cuwnukarenb, 0~5% MeOH B DCM) ¢ nonyueHuem 2-
(runpokcumeTn)-4-MeTuI-6-(mupunuH-3-unmetn ))-4H-tuazono[ 5',4":4,5 Jnupporno[ 2,3-
d]mupunazun-5(6H)-ona (220 mr). LC-MS (ESI): macca/3apsin 328 (M+H)™.

Craapus B. Cunres 2-(xnopmeTHI)-4-MeTHI-6-(MUpUANH-3-uameTnn)-4 H-
THAa30,10[5',4':4,5|nuppoJio[2,3-d|mupuaaszun-S(6H)-ona

K cMecHu 2-(ruppoKCUMeTII)-4-MeTHIT-0-(TUpUanH-3-runme T )-4H-
tnazono[5',4":4,5 muppono[2,3-d|mupunazun-5(6H)-ona (100 mr, 0,31 mmons) B DCM (5 M)
nobasmsmn EtsN (0,43 mo, 3,1 mmonbs) u MsCI (0,12 mi, 1,5 mmonb). PeakunoHHyro cMmech
nepeMeInuBaId MPpU KOMHATHOW TeMmmepaType B TedeHne 6 4. 3aTeM CMeCh NPOMBIBAIUA C
nomornipo Hacki. NHyCl (BomH.), BbIcymmBamu Han Oe3BomH. NaySQ4, ¢dumbTpoBamu u

KOHIeHTpupoBaju. OCTaTOK OYHINAIH ¢ MOMOIIBI0 ¢uiii-xpomaTtorpadun (cumrkarens, 0~50%
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EtOAc B PE) ¢ momyuenmem 65 wmr 2-(xmopmeTwi)-4-mMeTHi-0-(upuans-3-uimerin)-4H-
tnazono[5',4":4,5muppono[2,3-djmupunazun-5(6H)-ona. LC-MS (ESI): wmacca/zapsng 346
(M+H)".

Cragnsa C. Cunte3 4-meTnji-2-(MMpUAHH-2-HIMETH)-6-(MupuanH-3-uamern)-4H-
THAa30J10[5',4':4,S|nuppono|2,3-d|nupuaazun-5(6H)-ona

B armocdepe asora k cmecu 2-(xiopmeTi)-4-meTwin-6-(mupunuH-3-unmerni)-4H-
tnazono[5',4":4,5|\nmuppono[2,3-djnupunazun-5(6H)-ona (50 wmr, 0,14 wmmomp) u  2-
(rpulytuncranamn)mupuanHa (0,14 mi, 0,43 mmone) B Tonyode (3 mur) nodasisutu PAd(PPh;), (17
mr, 0,014 mmonp). PeakinonHyo cMech nepemernnBaiy npu 100°C B TeueHre HOYH. 3aTeM CMeCh
OXJIQXK/1aJM, KOHLEHTPUPOBAIHN MPU MOHMKEHHOM JABJIEHHMH M OCTATOK OYMINAIH C MOMOIIBIO
npenaparusHoii TLC (smoent: 10% MeOH B DCM) ¢ nonyuenuem 2 mr 4-meTui-2-(MupuIuH-
2-unmeTin)-6-(mupuans-3-unmeTin)-4H-tuazono[5',4':4,5 Jmuppoino[ 2,3-d [nupunazun-5(6H)-
ona. LC-MS (ESI): macca/3apsin 389 (M+H)*. 'H AMP (400 MI'y, 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).

pumep 9C. Cunre3 2-((1H-1,2,4-tpuazon-1-un)mermi)-6-((1H-nupa3zon-3-
uwi)metun)-4-metua-4H-tuazono[S',4':4,Slnuppono|2,3-d|nupunazun-5S(6H)-ona u 6-((1H-
nupason-3-uia)merui)-2-((4H-1,2,4-tpuazon-4-un)mermi)-4-merui-4 H-
THa3010[5',4':4,5|nuppo.io[2,3- d]nupnuasuﬂ—5(6H)-0Ha

=N

(/\NH

e} 1) SEMCI, DIPEA Br & ( \
= 2) NaBHs, THFMeOH &, E2-w ' / LHMDS, DMF H»\( / \
\\|:.1 3) CBry PPh; - ‘" -78°C, THF \%:

| K3POyNal, DMF, 60°C
NH SEM

N THF. Har‘peua
HHE ¢ Eg-10
“SEM pfpaTHbM

1) NaBH, E1OH MSO/\( f \ CsF IQ( /“N/\(m
2) MsCl, EtzN.DCM \t \%: \%

XOIlOJHIb-
HCI /-“ N/\(‘m FN/\(AZ/_Q
—_—
Muokcan, \H50 "“N ' /
E9-11 ES-12
Cragna  A.  Cunres 1-((2-(TpumeTniacuana)3ITOKCH)MeTJ1)-1 H-nupaszon-3-

kapoanbaernaa. K cycrnensun 1H-mmupason-3-kapbansaeruna (10,0 r, 104,07 mmonsb, 1 3kB.) u
DIPEA (33,63 1, 260,18 mMmomnb, 45,32 mu, 2,5 3kB.) B DCM (500 mut) mobaBnsiiu mo Karisim 2-
(xnmopmeTokcu yTIITpuUMeTIIickian (26,03 r, 156,11 mmons, 27,63 mn, 1,5 skB.) mpu -40°C.
3aTeM peakIMOHHYI0 CMeCh HAarpeBajk O KOMHATHOW TeMIIepaTyPhl U MePEMEIINBAIIU B TCHCHHE
16 u. TLC (metponeiinbiii 3¢pup:EtOAc=5:1) nokaszana, 4T0 UCXONHBIH MaTEepPHAJ MOJHOCTHIO

U3pacXof0BaH M O0Pa30BAJIMCh [1BA HOBBIX IITHA. PEaKIIMOHHYIO CMECh KOHLEHTPHUPOBAIU in
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vacuo. Ocratok oObenussiu ¢ eme 2 maptusmu (10,0 r© kakaas) U OYHMINATU C MTOMOIIBIO
Combiflash (or 100% mnetponeitnoro >¢pupa no 40% EtOAc B merponeitHom s¢dupe) ¢
nonydenneM 60,0 r HeoOxommmoro mnponykta. (Ilpumeuanme: cmech 2 peruousoMepoB B
cootHowmenun ~5/4). 'H AMP (400 MI'y, XJTIOPO®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).

Crapua  B. Cunares  (1-((2-(TpumMerniacuana)IToxkcu)meru)-1H-nupazon-3-
WJI)METaHOJ1a

K pactopy 1-((2-(TpumeTtmncunmn)aTokcu)metin)- 1 H-nupaszon-3-kapbanpaeruna (30 r,
132,54 mmonb, 1 9x6., cmech 2 pernonzomepoB B cootHomenuu ~5/4) 8 THF (200 mun)/MeOH
(100 M) nodasnsiu nopuusimu NaBH, (7,52 1, 198,81 mmons, 1,50 sxs.) mpu 0°C, peakioHHY 0
cmech nepemernsanu npu 0°C 1o komHaTHOH Temnepatypsbl B TeueHue 18 4. TLC (nerponeiinbiit
3¢pup:EtOAc=2:1) mnokasanma, 4YTO HCXOAHBIE MaTEPHAJbl TOJHOCTBIO M3PACXOJOBAHbl U
00pa30BaINCh 1BA HOBBIX IATHA. PacTBOpUTENb KOHLEHTPHPOBAIH in vacuo. OCcTaTok OYMIIaIn
¢ nmomoursto Combiflash (ot 100% netponetinoro sa¢pupa no 100% EtOAc) ¢ nmonydenuem 25 r
HeobOxomumoro mponykra. (IIpumedanue: cMech 2 perMoM3oMepoB B COOTHOmmeHud ~3/2). 'H
SMP (400 MI'u, XJIOPO®OPM-d) & 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).

Cramgua C. Cunre3 3-(0pommernn)-1-((2-(Tpumermiacuiania)ITokcu)mernn)-1H-
nHpPa3oJa

K pactBopy (1-((2-(Tpumeruncuimn)atokcu)meTin)- 1 H-mupazon-3-mn)meranona (23 r,
100,72 mmoJb, 1 3KB., cMeCh 2 pernou3oMepoB B cooTHoineHun ~3/2) u PPhs (36,98 r, 141,00
MMouib, 1,4 3kB.) B DCM (200 M) nobasnsimu CBry (46,76 T, 141,00 mmonns, 1,4 3kB.) npu 0°C u
peakuuoHHyr cmech mnepememuBaiu npu 0°C B Teyenwe 3 u. TLC (merponeiinbiii
3¢up:EtOAc=5:1) mnokasajma, 4YTO HCXOHHBIE MAaTEPHANbl TOJHOCTBIO M3PACXOJOBAHBI U
00pa3oBajioCh HOBOE TATHO. PEaKkIMOHHYK0 CMeCh KOHLEHTpUpoBaimu in vacuo. OCTaTok
oopenuusin ¢ xapyrod maprtued (2,0 r) u oummanu ¢ momompro Combiflash (ot 100%
nerponeitHoro s>¢upa 1o 50% EtOAc B merponeliHoM 3¢upe) ¢ mojJydeHHneM HeoOXOIUMOro
npoxaykta 22,0 r (75,53 mmons). 'H AMP (400 MI'y, XJIOPO®OPM-d) 6 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).

Cragua D. Cunres  4-metnia-6-((1-((2-(rpumerniacuiaunna)aTokcu)mernn)-1H-
nupa3zoJ-3-uwi)meruii)-4H-tuazono[S',4':4,S|nupposo|2,3-d|nupuaazun-5(6H)-ona

Cycnensuro 4-metnin-4H-tuazono[5',4':4,5 lmuppono[2,3-dmupunaszus-5(6H)-ona (1,0 T,
4,85 mmonb, 1 3kB.), 3-(6pommern)-1-((2-(Tpumermncunmin)sTokcu)meTun)- 1 H-upazona (2,12
r, 7,27 mmons, 1,5 3xB.), K5PO, (2,57 1, 12,12 mmons, 2,5 5kB.) u Nal (218,05 wmr, 1,45 mMmoub,
0,3 sxB.) B DMF (15 M) nepememuBanu npu 60°C B Teuenue 18 4. B atmocdepe N,. TLC
(nerponetinbiii 3¢pup: EtOAc=1:1) nmokasana, 4To HCXOAHBII MaTepHall TIOJHOCTHIO U3PACXOA0BAH
1 00pa30BaJIOCh HOBOE MSTHO. PeakoHHy 10 cMech 00beInHsUH ¢ eme 3 naptusmu (1,0 r kaxnas)

U BBUIMBAJIH B JIeNsAHY0 Boay (250 mur). Cmeck skcTparuposainu ¢ momorbio EtOAc (150 M x 3).
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OO0bennHeHHbIE OPTaHUYECKre CION MpoMbIBail Bogoi (120 mi x 2), conessiM pactBopoM (120
1) U BbicymmBanu Han Na,SO,. PacTBopurens KOHUEHTpHpOBaNM in7 vacuo. HeounrmeHHbIH
npoaykt ouuntnanu ¢ nomompo Combiflash (ot 100% mnerponeiinoro s¢upa no 80% EtOA B
neTpoJieiHOM 3dupe) ¢ modyueHuem HeoOxomumoro npoxaykra (3,6 r). 'H AMP (400 MI'w,
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).

Cragnsa E. Cunre3 4-metmi-5S-okco-6-((1-((2-(tpumernicuiaunna)aTtokcu)merun)-1H-
nupa3o-3-mwi)metru)-S,6-aurnapo-4H-tuazono|S' ,4':4,S|nuppono|2,3-d|nupunazun-2-
kap6aJjbaeruaa

B armocdepe aprona k pactsopy 4-metmn-6-((1-((2-(Tpumeruncunun)sTokcu )metnn)- 1 H-
nupason-3-mwimerun)-4H-trazono[5',4":4,5 Jnuppono|2,3-dnupunasun-5(6H)-ona (1,7 r, 4,09
MMouib, 1 5kB.) B THF (30 mu1) meanenno nobassuin LIHMDS (1,0 M, 8,18 mu, 2 5kB.) ipu -78°C,
peakiMoHHYI0 cMech nepememnBanu npu -70°C B tedenue 1 4. 3atem pacrBop DMF (1,49 r,
20,45 mmonb, 1,57 mi, 5 3xB.) B THF (3 mut) noGasisiiu o karmisim k cmecu. [TonyueHHy 0 cMech
nepemernuanu npu -70°C B reuenne 1 4. TLC (nerponeitnsiii 3¢pup: EtOAc=1:1) nokasana, 4to
00pa3oBajoCch HOBOE MATHO. PeakIMoHHy0 cMech 1o KarusaM nodassiii K BogH. NH,Cl (50 m)
npu 0°C, 3arem cmech 3kctparupoBanu ¢ momompio EtOAc (30 mn x 3). OOpenuHeHHbIe
OpraHuYecKHe CJIOM MPOMBIBATIM COJEBbIM pacTBopoM (40 mur) u BbicymmBanu Hajx Na,SOy.
PactBopuTens ynansim in vacuo ¢ IoJly4eHneM HeOUHIeHHOro Heooxoaumoro npoaykra (1,8 r),
KOTOPBII MPUMEHSUTH Ha Ceayoeli craauu 0e3 JOMONHUTEIbHONH OYUCTKH.

Cranus F. Cunres 2-(rugpoxkcumeTn )-4-metTui-6-((1-((2-
(TpumeTmiacuaniadTokcu)meTnn)-1H-nupaszon-3-um)mernn)-4H-
THAa30J10[5',4':4,S|nuppono|2,3-d|nupuaazun-5(6H)-ona

K pactBopy 4-merun-5-okco-6-((1-((2-(tpumernicunmin)stokcu)merwin)- | H-nupazon-3-
wi)metn)-5,6-nurunpo-4H-tuazono[5',4":4, 5 Jnuppono[2,3-d Jnupunasun-2-kapdanpaeruaa (1,8
r, 3,24 mmoub, 1 5kB.) B THF (20 M) MeOH (10 mut) noGassimn NaBH, (245,08 mr, 6,48 mmonns,
2 5kB.) pu 0°C ¥ peakMOHHYIO CMeCh MEPEMEIINBAJIH TPU KOMHATHON TEMIIEPAType B TCUCHHE
18 u. TLC (merponeiinbiii 3¢up:EtOAc=1:2) nokasana, 4T0 UCXOMHBIH MaTepPHAJ MOJHOCTHIO
U3pacXOA0BaH U 00pPa30BAIOCh HOBOE MATHO. PEaKIIMOHHYIO CMECh KOHLIEHTPUPOBAIH i1 VACUO,
ocraTok ouuinaau ¢ nomombo Combiflash (ot 100% DCM no 5% MeOH B DCM). [Tony4anu
HeoOxomumbiil mponykr (1,1 r). 'H SIMP (400 MI'y, DMSO-dj) 6 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).

Crapnsa G. Cunre3 (4-meTmi1-5-0kco-6-((1-((2-(rpumernicuann)aTokcu)merun)-1H-
nupa3o-3-mwi)mMetu)-S,6-auruapo-4H-tuazono|S',4':4,S|nuppono|2,3-d|nupugazun-2-
WI)MeTWIMeTaHCYJb(oHaTA

K pacrBopy 2-(ruapoxcumetiun)-4-metmin-6-((1-((2-(Tpumermncummn)sTokcn )Metnn)- 1 H-
nupason-3-mwinmernn)-4H-trazono[5',4":4,5 Jnuppono| 2,3-dJnupunasun-5(6H)-ona (700 mr, 1,57
mMmoib, 1 3k%B.) 1 Et;N (317,21 wr, 3,13 mmons, 436,33 Mk, 2,0 5kB.) B DCM (15 mun) nobassiu

no karusim MsCl (269,32 mr, 2,35 mmois, 181,97 mxa, 1,5 3kxB.) npu 0°C U peakIMOHHYIO CMECh
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nepeMeInuBaid TpH KOMHATHOH Temmepatype B TeueHne 1 1. TLC (merponeiiHbiit
3¢pup:EtOAc=1:1) mnoka3zajma, YTO HUCXOHOHBIH MaTepHaj IMOJHOCTBIO U3PACXOMOBAH U
00pa30BaioCh HOBOE MSATHO. PeaklMOHHYIO cMech pa3dasisuii ¢ nomomipio EtOAc (80 mn) u
MPOMBIBIA C TOMOIIbI0 Bonbl (30 mut x 4), coneBoro pacteopa (40 MJ1) U BBICYIIMBAIN HAJ
Na,SO,. PactBopurens ynansnu in vacuo ¢ TONyYeHUEM HEOUHIIeHHOro npoaykra (700 wmr).
LCMS: (macca/zapsig 525,5 (M+H).

Craaus H. Cunres 2-((1H-1,2,4-Tpuazou-1-un)merni)-4-merua-6-((1-((2-
(TpumeTniacHanI)ITOKCH)MeTHA)-1H-nupa3zon-3-ua)mernn)-4H-
THAa3070[5',4':4,S|nupposio[2,3-d|nupungasun-5(6H)-ona H 2-((4H-1,2,4-Tpuazon-4-
WiI)MeTna)-4-meTua-6-((1-((2-(rpumerniicuinn)aTokcu)mern)- 1 H-nupazon-3-ua)mern)-
4H-tnazono(s',4':4,Sjnuppono|2,3-djnupunazun-S(6H)-ona

Cwmech (4-metun-5-oxco-6-((1-((2-(Tpumeruncunun)srokcu)mernn)- 1 H-nupaszon-3-
wimMetun)-5,6-aguruapo-4H-tuazono[5',4":4,5 Jnuppono|2,3-d Jnupunaszus-2-
wi)Metunmerancyiabonara (150 mr, 285,88 mxmonsb, 1 sxB.), 1H-1,2,4-tpuazona (197,45 wr,
2,86 mmonb, 10 skB.) u CsF (86,85 mr, 571,77 mkmons, 21,08 mxin, 2 3kB.) B MeCN (8 mui)
nepememuBanu npu 60°C B atmocdepe N, B Tedenue 18 u. LCMS mnokasana, 4TO UCXOIHBIN
MaTepua MOJHOCTBIO H3PAacXOIOBaH M 0Opa30BAJIMCh ABA HOBBIX IHKA. PEaKIMOHHYIO CMeCh
KOHLEHTPHUPOBAIH 11 Yacuo 1 0CTaToK ouniiany ¢ momoinsto Combiflash (ot 100% DCM no 8%
MeOH B DCM). Iloaywanu mnpoxykt, mnpencrasisitouuii coboit 2-((1H-1,2,4-tpuazon-1-
win)metun )-4-meTin-6-((1-((2-(tpumetuncun )3 Tokcu )mMeTin )- | H-nupason-3 -mn)metwn)-4H-
tnazono[S',4":4,5muppono[2,3-dJmupunazun-5(6H)-on (55 wmr) u 2-((4H-1,2,4-tpuazon-4-
win)metun )-4-meTin-6-((1-((2-(tpumetuncummn)aTokcu )mMeTin )- | H-nupason-3 -mn)mermn)-4H-
tnazono[S',4":4,5 lmuppono[2,3-dnupunazun-5(6H)-on (30 mr).

Cranus L. Cunres 2-((1H-1,2,4-Tpuazon-1-uia)merni)-6-((1 H-nupazon-3-un)meru)-
4-metun-4H-tuazono[5',4':4,5|nupposno|2,3-d|nupuaazun-S(6H)-ona

K CYCIIeH3UH 2-((1H-1,2,4-tpuazon-1-wn)mernn)-4-metmi-6-((1-((2-
(TpumeTtmicumi)>TokcH )MeTHn)- | H-mupaszon-3-mwn)mernn)-4H-tuazono[5',4":4,5 [nuppono[ 2,3-
d]mupunazun-S5(6H)-ona (55 mr, 110,52 mxmons, 1 5kB.) 1 HCl/nuokcan (4 M, 1 mi, 36,19 3kB.)
B DCM (3 mu) nobassumu H,O (1,99 mr, 110,52 mxmonb, 0,05 M1, 1 5KB.) U peaKLIMOHHYIO CMECh
nepeMeLInBaiu Ipu KOMHaTHOHN TemnepaTtype B TeueHue 18 u. LCMS nokaszana, 4To HCXOAHBIN
Marepuag TMOJHOCTBIO HW3PaCXOAOBaH, W OOHapyxwm 84% HeoOXOIMMOro TPOAYKTA.
PeakunoHHYI0 CMeCh KOHLEHTPUPOBAJIM i7 VACUO W OCTATOK OYHINAIH C ITOMOLIBIO
npenapatusHoii HPLC ¢ nony4yenunem HeoOxonmmoro mpoaykta (24,1 mr, 65,60 MKMOJIb, BBIXOJ
59,35%). Kononka: Xtimate C18 150%25 mm™*5 mxm, moaswskHast dasa: [Bona (0,225% FA)-ACN];
B%: 13% - 43%, 11,2 mun. LCMS: macca/3apsin 367,9 (M+H)"™ H SAMP (400 MI'u, METAHOJI-
dy) & 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).

Craans J. Cunres 6-((1H-nmupazon-3-uia)merni)-2-((4H-1,2,4-Tpuazon-4-un)meTu)-
4-metun-4H-tuazono[S',4':4,S|nupposo|2,3-d|nupuaazun-S(6H)-ona

K CYCIIeH3UU 2-((4H-1,2,4-tpuazon-4-un)mernn)-4-metui-6-((1-((2-
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(TpumeTmcunun )3 Tokcu )MeT)- | H-nupason-3-mn)metn)-4H-tuazono[ 5',4':4,5 Jmuppoo| 2,3-
d]mupunazuna-5(6H)-ona (30 mr, 60,28 mxmorb, 1 3xB.) 1 HCl/nuokcan (4 M, 1 mi1, 66,35 3kB.) B
DCM (3 mn) go6asmsumu H,O (50,00 wmr, 2,78 mmods, 0,05 mii, 46,04 5KB.) U peaKIHOHHYIO CMECh
nepeMelInBaii Ipu KOMHaTHOI TemnepaTtype B TeueHue 18 u. LCMS nokaszana, 4To UCXOAHBIN
MaTepuaj TOJHOCTBIO H3PACXOAOBaH, OOHAPYXKWIM HEOOXOOUMBIA MPOAYKT. PeakIMOHHYIO
CMeCh KOHLIEHTPHUPOBANIU i1 vacuo W OCTATOK OYMIIANU ¢ nomouipto npenapatusHoit HPLC ¢
nojiyueHrueM HeoOxomumoro mpoxykra (2,1 mr, 5,72 mxmons). Kononka: Xtimate C18 150%25
MM*5 MxMm; moaBmkHas ¢asza: [Boga (0,225% FA)-ACN]; B%: 13% - 43%,11,2 mun. LCMS:
macca/3apsin 368,0 (M+H)*. 'H SIMP (400 MI', METAHO/JI-d,) & 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).

Crnenyrouue coeMHEHUs1 CHHTE3UPOBAJIM B COOTBETCTBUU cO cxeMoil E9 u npouenypoii
u3 npuMepoB 9A-9B ¢ npuMeHeHneM NoAXOAsIEero ucxoaHoro marepuana. [Ipu Heooxonumoctu

MOKHO UCIIOJIb30BATh CTAHAAPTHOEC BBEACHUEC U Y AAJICHUC 3alIUTHOMN CPpYIIIbIL.

No CTpyKTypa U XMMHYECKOe Ha3BaHHe XapakTepucTuKa
coen.
E9-13 ,_\_«3 =N LCMS: macca/3apsin 367,0 [M+H]".
N A 'H AIMP (400 MI'u, METAHOJI-d;) §
=N ppm 8,39 (s, 1H), 7,90 (d, 1H), 7,63 (d,

1H), 7,59 (brs, 1H), 6,43 (t, 1H), 6,29 (brs,
2-((1H-HI/Ipa30JI-l-I/I.H)MeTI/I.H)-6-((]H- lH) 585 (S 2H) 548 (S 2H) 4.37 (S
nMpa3osi-3-uin)merun )-4-merrn-4H- 3H)T ’ ’ T ’ T ’
tuasono[5',4":4,5nuppono[2,3-
d]mupunazun-5(6H)-ox

E9-14 LCMS: macca/zapsin 383,0 [M+H]™.
&*N/\(lf_/\(\« % 'H SIMP (400 MI'y, METAHOJI-d,) &

HN ppm 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-nupazon-3-mn)meTwn )-4-MeTHI-
2-((2-okco-2,3-nuruapo- 1 H-umunason-
l-nm)mermn)-4H-

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

E9-15 =N LCMS: macca/zapsin 412,0 [M+H]™.
/ N/\"\/ Iﬁ\( IH SIMP (400 MT'y, DMSO-ds) & ppm

12,61 (brs, 1H), 8,55 (s, 1H), 8,28 (d, 1H),
7,58 (brs, 1H), 7,13 (d, 1H), 6,08 (d, 1H),

™
02N “H 6.03 (s, 2H), 5,30 (brs, 2H), 4,24 (s, 3H).

6-((1H-nupazon-3-mn)meTwn )-4-MeTHI-
2-((3-aurpo-1H-tmpazon-1-um)mern)-
4,6-nurunpo-SH-
tuazono[5',4":4,5nuppono[2,3-
d]nnpn):[a:an-S -OH

E9-16 LCMS: macca/zapsin 382,0 [M+H]™.
N/\( ,f \ 'H SIMP (400 MT'u, METAHOJI-d,) &
\& ppm 8,35 (s, 1H), 7,53 (d, 2H), 6,26 (brs,
%-NH

1H), 5,71 (d, 1H), 5,54 (s, 2H), 5,44 (s,

HEN 2H), 4,33 (s, 3H).

6-((1H-tmupazon-3-mn)mermn)-2-((3-
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amuHo- 1 H-mupason-1-mi)mermn)-4-
MeTmin-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazusa-5(6H)-on

E9-17 LCMS: wmacca/zapsg 366,9 [M+H]". 'H
‘Zf_ﬁﬂ SIMP (400 MI'u, METAHOJI-d,) & ppm
- 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-umupazomn-1-wr)mermn)-6-((1H-
nupason-3-mwi)mMernn)-4-metun-4H-
tuazono[5',4":4,5nuppono[2,3-
d]mupunazus-5(6H)-on

E9-18 =N LCMS: macca/3apsig 368 [M+H]".
"N/\( M\( \3: 'H SIMP (400 MI'y, DMSO-ds) 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

NH (brs, 2H), 4,23 (s, 3H).

2-((1H-1,2,3-Tpuazon-1-um)mernn)-6-
((1H-mpasomn-3-wmm)MeTwn )-4-MeTuI-
4H-tuazono[5',4":4,5 Jmuppono[2,3-
d]mupunazun-5(6H)-ox

E9-19 s =N LC-MS: macca/3apsin 453 (M+H)™.
[N V7 N 'H SIMP (400 MI'u, DMSO-d6) &: 10,36
N,) N A (s, 1H), 8,55 (s, 1H), 8,07-7,84 (m, 2H),
| ON 7,70 (t, 1H), 7,37 (s, 1H), 7,00 (s, 1H), 5,79
S (s, 2H), 5,45 (s, 2H), 4,26 (s, 3H), 2,01 (s,
N 3H).

N-(6-((2-((1H-umunazo:-1-ua)MeTin)-
4-metun-5-okco-4,5-nuruapo-6H-
tuasono[5',4":4,5nuppono[2,3-
d|nupunazun-6-un)MeTn)-5-
(bTOopIUpPUIUH-2-1T)allETAMUIT

pumep 9D. Cunres 2-((1H-1,2,4-Tpuazon-1-un)mern)-6-((2-aMmuHONMPUMHUAUH-4-

uia)metun)-4-metua-4H-tuazouo[S',4':4,Slnuppono|2,3-djnupuaazun-S(6H)-ona

58 f‘q Bus /-\(
§ “f‘! LHMDS, C.Cls  Cl N 1) 7 T ko m
f‘; 4 \( Y F'd(PF'h | DMF Hoﬁ(m /\Q, N
N THF, 78 °C 2} Oz, MeCN/DCM KZCO DMF 7 )_
I o I 0 3) NaBH,. EIOH coss ol
E-iv EQix
5 ==y =N
NHDMPM, |
KaT. AcOH HOWIQ MSCLELN o T & N/‘\\/ 7
TeChN 'f 0 & Toom 2 N KoCO5. DMF N’ h|.| B %\N
ES-26 )“‘NDMPMZ EG- 27 NDMPM Eg.o8 ‘N}\NDMPM
HC]f,II}IOKC&H
— EoH /N
ES- 30 %fLNH;
Cranns A. Cunres 2-xj0p-4-merun-4H-tuazono(5',4':4,S|nuppo.o[2,3-

d]nupupazun-5(6H)-ona
K cmecu 4-merun-4H-tuazono[5',4'":4,5 lnuppono[2,3-d jnupunazun-5(6H)-ona (3 r, 14,5
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mmonb) B cyxoMm THF (80 mu) nobasmsum mo xarusim LIHMDS (30,5 mir) mpu -65°C. Ilocne
nepeMemuBanus B Teuenue 1 4. nodapisiim pactBop rekcaxyopatana (1,8 mi, 16 MMoIb) B Cyxom
THF (20 mi). Temnepatypy peakLnOHHOM cMecH noBbImany 10 -20°C B TedeHue 3 4. 3aTeM cMech
racuim ¢ nomombio Haceimn. NH,Cl n nepememuBanu npu k. T. B TedeHue 20 muH. Ocanok
cobupanu nyteM GUIBTPALMU U MTPOMBIBAIH ¢ momorbio EtOAc ¢ monydyenuem 3,5 r 2-xmop-4-
metmin-4H-tuazono[5',4":4,5 Jmuppono|2,3-djmupunasun-5(6H)-ona. LC-MS (ESI): macca/3apsin
241 (M+H)".

Cranus B. Cunres 4-metni-2-sunnia-4H-tuazono|S',4':4,S|nuppono|2,3-
d]nupupazun-S(6H)-ona

B armochepe aszora k cmecu 2-xjop-4-mermn-4H-tuazono[5',4":4,5 nuppono[2,3-
d]mupunasun-5(6H)-ona (1,5 r, 6,2 Mmonb) u TpubyTHi(3TeHIIT)cTanHaHa (5,5 mi, 18,7 Mmmorb) B
DMF (30 mi) nobasmnsmu Pd(PPhs), (0,36 1, 0,31 Mmoznb). PeakiimonHyo cMech repeMernBaiim
npu 100°C B Teuenue 2 4. 3aTeM cMeCh OXJIaxaaiiu U pa3dasisuii ¢ momorbio EtOAc, mpombiBanu
BOJIOH M COJIEBBIM PacTBOPOM, BBICYLIMBAJIH Haa 0e3BoaH. Na,SO, u koHueHTprpoBaiu. OCTaTok
OYHILAJIH C TOMOIIBIO pudin-XxpomaTorpadun (cunukaresnn, 0-10% MeOH B DCM) ¢ nmony4yeHrem
1,4 r 4-merun-2-sunmn-4H-tuazono[5',4":4,5nuppono[2,3-d|nupunasun-S(6H)-ona. LC-MS
(ESI): macca/zapsn 233 (M+H)™.

Cramusa C. Cunre3 4-meTnii-5-okco-5,6-auruapo-4H-tuazono[5',4':4,5|nupposio[2,3-
d|nupupa3sun-2-kapéanabaeruaa

IIpu -60 °C cmech 4-metn-2-suHmi-4H-tuazono[S',4":4,5 Jnuppono[2,3-d]nupunasus-
5(6H)-ona (500 wmr, 2,15 mmonb) B DCM/MeCN (500 mu, obobem 1:1) nponysanu ¢ momornbio O
B TeueHne 20 MuH. 3aTeM pPEaKIHMOHHYK) CMECh TacUIM C TMOMOINBI AUMETHICYJbPOHA U
KOHLIEHTPUPOBAIU c MIOJIy YEHUEM 500 Mr 4-metun-5-okco-5,6-quruapo-4H-
tazono[5',4":4,5lnuppono[2,3-dJnupunasun-2-kapdanpaerunaa. LC-MS (ESI): macca/zapsin 235
(M+H)".

Craaus D. Cunre3 2-(ruapoxkcumetun)-4-metuia-4H-tuazono|5',4':4,5S|mupposio[2,3-
d]nupupazun-5(6H)-ona

K cmecu 4-metun-5-okco-5,6-nurunpo-4H-tuazono[5',4':4,5 Jmuppono[2,3-d [mupunazun-
2-kapbanpaeruna (500 mr, 2,13 mmons) B EtOH (3 mur) noGasnsimn NaBH, (81 mr, 2,13 Mmodb)
npu 0°C. PeakilnOHHYIO CMeCh NepeMellnBaIi P KOMHATHON TeMIepaType B T€UEHUE 5 MUH.
3arem cmech BeutHBau B Hackim. NHyCl, skctparuposanu ¢ momoinsio EtOAc. Oprannueckunii
CJIOH MPOMBIBAJIA COJIEBBIM PACTBOPOM, BBICYIIUBAIN Haa 0e3BoaH. Na,SO4 1 KOHIIEHTPHUPOBAIH.
OcTtatok ounmmanu ¢ nmoMmompko ¢uni-xpomarorpaduu (cunukarens, 0-8% MeOH B DCM) ¢
MOJIly YeHUEM 120 wmr  2-(rugpokxcumerun)-4-metun-4H-tuazono[5',4':4,5 lnuppono|2,3-
d]mupunazun-5(6H)-ona. LC-MS (ESI): macca/3apsin 237 (M+H)™.

Cragua E. Cunres 6-((2-xa0pnupuMuaAnH-4-HI)MeTHI)-2-(THAPOKCUMETH)-4-
metuia-4H-Tuazono|[5',4':4,S|nupposio|2,3-d|nupunazun-5(6H)-ona

K cmecu 2-(ruppokcumerin)-4-metmn-4H-tuazono[5',4':4,5 Jmuppono[2,3-d [mupunazun-
5(6H)-ona (200 mr, 0,85 mmons) B DMF (8 mu) nobasmsuin K,CO5 (351 wr, 2,54 mmons). [Tocne

nepememuBanuss npu  60°C B Tewenme 30 wMmH. no0aBisM pacTBOp  2-XJIOp-4-
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(xnopmerunm)nupumuauHa (276 mr, 1,7 mmomnp) B DMF (2 wmu). PeakimoHHyH0 cMech
nepemMeInBaiy B TedeHue eme 4 4., buinBanu B Haceim. NH,Cl, skcTparupoBanu ¢ moMomsro
EtOAc. Opranudeckuil CJIOil TPOMBIBAIN COJIEBBIM PACTBOPOM, BBICYIIWBAJHM Hal OE3BOMH.
Na,SO, u xoHueHtpupoBanu. OCTaTOK OYHINAIA C MOMOIIBI  (QudIn-xpoMaTorpadpun
(cunukarens, 0-8% MeOH B DCM) ¢ nonyuennem 160 mr 6-((2-X10pmupuMUITH-4-HIT)METHIT )-
2-(ruppokcumerin )-4-metmn-4H-trnazono[5',4':4,5 Jmuppoino[2,3-d mupunasun-5(6H)-ona. LC-
MS (ESI): macca/zapsig 363 (M+H)".

Crapua  F. Cunres  6-((2-(0uc(2,4-1mmMeToKCHOCH3HI)AMHHO)THPUMHANH-4-
WI)MeTHI)-2-(ruapoxcumeti)-4-metui-4H-tuazono[S',4':4,5|nuppoJio[2,3-d|nupugasun-
S(6H)-ona

K cMecHu 6-((2-xnoprnupuMuAnH-4-U)MeTHN)-2-(TuApokcuMeTn )-4-metmn-4H-
tuazono[5',4"4,5nuppono[2,3-d|nupunazun-5(6H)-ona (160 mr, 0,44 mmonb) B MeCN (5 mn)
nobasnsanu  6uc(2,4-numerokcudensmwn)amud (280 wmr, 0,88 mmonp) u AcOH (1 xamus).
Peakunonnyro cmech nepememuBanu npu 80°C B TeueHHMe HOUM. PeakIMOHHYIO CMeECh
BBIMIAPUBAJIN U OCTATOK OYHINau ¢ momounsto npenaparusHoit TLC (amoent: 5% MeOH 8 DCM)
¢ mnoiydeHueM 75 wmr 6-((2-(6uc(2,4-auMeTOKCHOSH3UIT)aMHHO ) THPUMUAHH-4-1JT)METHIT )-2-
(runpoxcumetin)-4-metmn-4H-tuaszono[5',4":4,5 Jnuppono[ 2,3-dmupunaszun-5(6H)-ona. LC-MS
(ESI): macca/zapsin 644 (M+H)*.

Cragma  G. CuHrte3  6-((2-(0uc(2,4-1umMeTOoKCHOEH3HI)aAMHHO)THPUMHANH-4-
wi)meTun)-2-(xaopmermi)-4-metui-4H-ruazono[S',4':4,S|nuppoio[2,3-d|nupuaazun-
S(6H)-ona

ITpu 0°C k pactBopy 6-((2-(6uc(2,4-a1MeTOKCHOSH3MIT)aMHHO )ITUPUMUANH-4- 1T )ME T )-
2-(ruppokcumern )-4-metun-4H-tuazono[5',4':4,5 Jmuppono[2,3-dmupunasun-S(6H)-ona (75
mr, 0,12 mmonb) B DCM (5 mi) nobasmsumu Et;N (0,16 mi, 1,16 mmosns) u MsCI (0,05 mu, 0,58
MMOJib). CMech mepeMenInBaiy Mpu K. T. B TEYCHUE HOYH. PEakIMOHHYIO0 CMeCh pa30aBIsiin €
nomoieto DCM, mpomeiBanu ¢ nomouesio Hackim. NH,Cl u coneBoro pactBopa, BBICYLTUBAIIN
Han 6e3BoaH. Na,SOy4 ¥ KOHIIEHTPUPOBAJIH € MOTydYeHHeM 70 M HEOUMIIIEHHOTO rpoaykTa 6-((2-
(6uc(2,4-nuMeToKCHOESH3HIT)AMUHO ) THPUMHUTUH-4- 1T )ME T )-2-(X1opMeTHI )-4-MeTr-4 H-
tnazono[S',4":4,5muppono[2,3-djmupunasun-5(6H)-ona. LC-MS (ESI): wmacca/zapsg 662
(M+H)".

Craapus H. Cunres 2-((1H-1,2,4-Tpua3zon-1-wn)merni)-6-((2-(6uc(2,4-
AUMETOKCHOEH3HJI)AMHHO)THPUMHANH-4-uI)MeTH)-4-MmeTni-4H-
THAa30J10[5',4':4,S|nuppono|2,3-d|nupuaazun-S(6H)-ona

Cwmecw 4H-1,2,4-tpuazona (39 mr, 0,57 mmons) u K,CO; (78 mr, 0,57 mmons) B8 DMF (3
vin) nepememmBan  npu  60°C B Teuenme 30 wmwmH.  JloGammsamm  6-((2-(6uc(2,4-
AUMETOKCHOEH3MIT)aMHHO ) TUPUMUINH-4- 1) MEeTHI)-2~(XIopmeTn)-4-metnin-4H-
trazono[5',4":4,5\nmuppono[2,3-d|mupunazun-5(6H)-on (75 mr, 0,11 MMonb) 1 nepemMelInBaIy B
teuenue eme 30 muH. Cycnensuto BbutnBaimu B Hachim. NHyCl, skcTparupoBaiu ¢ moMOIIbIO
EtOAc. Opranudeckuil CJIOil TPOMBIBAJIA COJIEBBIM PACTBOPOM, BBICYIIWBAJM HaJ OE3BOMH.

Na,SO, u xoHueHtpupoBanu. OCTaTOK OYHINAIA C MOMOIIBK  (QudIn-xpoMaTorpadpun
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(cunmukarens, 0-10% DCM B MeOH) ¢ nonyuenunem 60 mr 2-((1H-1,2,4-tpuazon- 1 -un)metnin)-6-
((2-(6nc(2,4-nMeToKCHOEH3MIT)aMIHO )T pUMUANH-4- T )MeTH )-4-MeTri-4 H-
tnazono[5',4":4,5nmuppono[2,3-d|mupunazun-5(6H)-ona. LC-MS (ESI): macca/zapsin 695 (M+H)™.
Cragna G. Cunres 2-((1H-1,2,4-tpua3zon-1-un)mernn)-6-((2-aMmuHONUPUMHUANH-4-
uia)metuna)-4-metuia-4H-tuazouo[S',4':4,Slnuppono|2,3-d|nupuaasun-S(6H)-ona
K cMecHu 2-((1H-1,2,4-tpuazon-1-mm)mernn)-6-((2-(6uc(2,4-
IUMETOKCUOEH3MIT)aMUHO ) TUPUMUINH-4- 1) MeTw)-4-meTrn-4H-
trazono[5',4":4,5 \nmuppono[2,3-d|nupunazun-5(6H)-ona (30 mr, 0,043 mmons) B EtOH (2 M)
nobasmsann HCI (0,5 mn, 4 M B nuokcane). PeakimonHyro cmech nepemernnsaiu npu 80°C B
TEUEHHE HOYM. 3aTeM CMech oxJjaxnaanud u BbuiuBaiu B Hackinl. NaHCOj;, skcTparupoBaiu ¢
nomouipto EtOAc. Opranndeckuil Ciof NPOMBIBAIM COJEBBIM PACTBOPOM, BBICYIIMBAJIN HaJ
6e3BogH. Na,SO, n koHUeHTpupoBantu. OCTaTOK OUMINAIN NocpeacTsoM npenapatusHoii HPLC
¢ nonyuenuem 8 mr 2-((1H-1,2,4-rpuazon- 1 -mn)meTin)-6-((2-aMUHOTUPUMUANH-4-HIT)METUIT )-4 -
metun-4H-tuazono[S',4":4,5 Jmuppono[2,3-dJmupunasun-5(6H)-ona._LC-MS (ESI): macca/3apsin
395 (M+H)*"._'H SIMP (400 MI'y, 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. CTpyKkTypa H XHMHYECKOe HA3BaHHE XapakTepucTuka

E9-31 S =N LC-MS: macca/zapsin 394 (M+H)".
</7‘N/\('}J _z—/\C\(n 'H SIMP (400 MT't;, DMSO-d6) &
NP N <N 8,62 (s, 1H), 8,11 (d, 1H), 7,88 (s,
A . 1H), 7,36 (s, 1H), 6,99 (s, 1H),
N 2 6,61 (s, 2H), 6,18 (d, 1H), 5,79 (s,
2-((1H-umupazon-1-ummernin)-6-((2- 2H), 5,19 (s, 2H), 4,26 (s, 3H).
AMHHOTMPUMHUIUH-4-H1JT)METHI )-4-MeTHII-
4H-tnazono[5',4":4,5 |nuppono|2,3-
d]oupunasus-S(6H)-on
E9-32 LC-MS: macca/zapsin 385 (M+H)™.

S5 =N
FH/\\E M\YN 'H SIMP (400 MI'w, DMSO-d6) &:
N N N 1 11,32-11,28 (m, 2H), 8,80 (s, 1H),
| © N‘/ ’t 8,59 (s, 1H), 8,11 (s, 1H), 6,01 (s,
N™™% 2H), 5,14 (s, 2H), 4,26 (s, 3H).
2-((1H-1,2,4-tpuazon-1-mwn)merwmn)-4-
meTui-6-((5-okco-4,5-nuruapo-1H-1,2,4-
Tpuazon-3-mwi)merun )-4H-
tuasono[5',4":4,5nuppono[2,3-
d|nupunasun-5(6H)-on

IIpumep 10. Cunres coenunenuit E10-ii

Cxema E10
0 HO
s =N S =N

'Y \ LHMDS, Arz)J\ H A )\{ ‘

l'\\l /i \ N—-\ - rz N /i A\ N-.‘\
N Ay THF,-78°C N Ary
[ o} I 0

E10i E10-ii

Peakuus E10-1 ¢ LIHMDS u anpaerunom obecrnieunBaer obpasoBanue coenuHerns E10-

i1, KoTOpoe MokeT ObITh pasaeneHo ¢ nomoibo xupanbHoit HPLC wmn SFC ¢ nony4yennem nByx
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sHaHTHOMepoB. Kak ucnonb3yercs B JaHHOM JOKYMEHTe, Kaxablli u3 Ar; U Ar, He3aBUCHUMO
MpenCTaBsieT COOOM HeoOs3aTeNbHO 3aMEIIeHHBIH S5- WM O-4JieHHBIH MOHOLIMKJIMYECKUH
reTepoapul.

IIpumep 10A. Cunrte3 (R)-6-((1H-nupa3zon-3-ua)mernn)-2-(ruapoxcu(1H-nupason-
3-un)merni)-4-merun-4H-tuazono[S',4':4,S|nuppoJio[2,3-dJnupugasun-S(6H)-ona u (S)-6-
((1H-nupa3oa-3-un)mernn)-2-(ruapoxcu(1 H-nupaszon-3-un)mernn)-4-mernia-4H-
THAa30J10[5',4':4 5]1mpp0.110[2 3-d]nupunazun-S(6H)-ona

HO HG
SEIVI-—N / \ S =N | =N
; \ | LIHVIDS THE eNDsTHE o =N Z)SFCPHQWWE P %NHN » " fi‘ % %N
\ I{IH

NSEM € TIDMOIL{b O N\ HH
NSEM E10-2 SFC E10-3 E10-4

Cragua A. Cunres 2-(ruapoxcu(l-((2-(tpumermiacuani)dIToxkcu)meru)-1H-
nupa3ona-3-ua)metuir)-4-metua-6-((1-((2-(rpumermicuania)dTokcu)meruna)-1H-nupaszon-3-
un)merun)-4H-tuazono[S',4':4,S|nuppono[2,3-d|nupuaazun-S(6 H)-ona

B armocdepe aprona x pactsopy 4-metmn-6-((1-((2-(Tpumernncunmn)stokcu)metin )- 1 H-
nupason-3-win)merun)-4H-tuazono[5',4":4,5 Jnuppono|2,3-dnupunaszun-5(6H)-ona (0,5 r, 1,20
mmoJb, 1 5kB.) B THF (10 mu1) mennenno nobasisiiu LIHMDS (1,0 M, 2,41 mi, 2 5kB.) npu -78°C
U peaKkLHOHHYK cMmech mnepememuBanu npu -70°C B Teyenme 1 4. 3atem pactBop 1-(2-
TPUMETHICHIIMI3TOKCUMETHIT )THpa3oi-3-kapoanbaerunaa (816,97 mr, 3,61 mmous, 3 5kB.) B THF
(1 mu) nobaBisin K peakUUOHHOU cMmecH. [lonydyeHHyro cmech nepememnuBanu npu -70°C B
teyenre |1 4. TLC (nmerponeiinbiii 3¢gup:EtOAc=1:1) nokaszana, 4To 00pa3oBaUCh JBA HOBBIX
nsaTHa. PeakunoHHy cMmech racwiu ¢ nomombio BogH. NH4Cl (5 mi) mpu -70°C, a 3atem
HarpeBaJiu 10 KOMHATHOH Temriepatypbl. CMech pa3dasisiin Bogoi (10 MiT) U 3KCTparupoBaiu ¢
nomoinpto EtOAc (8 mu x 3). OObenuHEHHbIE OPTaHUYECKHUE CJIOW TMPOMBIBAIU COJIEBBIM
pactBopoM (10 my1) u BbicymuBanu Hang Na,SO,. PacTBopuTenh KOHLIEHTPUPOBAIH il1 VACHUO.
Ocrtatok ounmmanu ¢ nomornsto Combiflash (ot 100% nerponeiinoro agupa mo 100% EtOAc) ¢
NOJIyYeHHEeM HeOoduIeHHoro nmpoaykra (130 mr) B Buae OJeTHO-KOPHUYHEBOW CMOJIBI, KOTOPYIO
MPUMEHSJTH Ha CeAyoIel ctaann 0e3 nomonHuTeapbHou ounctku. LCMS: macca/zapsin 643,2
[M+H]".

Cragua B. Cunrte3 6-((1H-nupa3zon-3-uia)merni)-2-(ruapoxcu(1H-nupason-3-
uia)metun)-4-metua-4H-tuazouo[S',4':4,Slnuppono|2,3-d|nupuaazun-S(6H)-ona

K pacTBopy 2-(rungpoxcu(1-((2-(tpumermcunmi)s3Tokcu)mMernn)- | H-nupazon-3-
win)metnn )-4-meTin-6-((1-((2-(tpumetnncunn)stokcu )mMeTin )- | H-nupason-3 -mn)mermn)-4H-
tazono[5',4":4,5 lnuppono[2,3-dnupunasun-5(6H)-ona (0,13 1, 202,20 mxmois, 1 3kB.) 8 DCM
(8 M) modaensimu TFA (4,62 r, 40,52 mmonsb, 3 miy, 200,38 3kB.) ¢ mochenyroumm 100aBieHueM
H,0 (500,00 mr, 27,75 mmons, 0,5 mi, 137,26 5KkB.), 3aTe€M PeaKIIUOHHYIO CMECh MepEeMEITHBAIN
IIpU KOMHATHOMN TemnepaTtype B TeueHue 18 4., 3arem Harpesanu 10 40°C B Tedyenue 18 u. LCMS
NoKas3ajia, YTO MWCXOAHBIM Marepuaj TOJHOCTBIO M3pPAcXOIOBaH. PEakIMOHHYI0 CMeCh
KOHLEHTPUPOBANU i/ vacuo W OCTaTOK Od4MINanu ¢ nomoiubto mnpenapatuBHoii HPLC c

nojiydeHreM Heooxomumoro npoaykra (20,5 mr). LCMS: macca/3apsin 382,9 [M+H]*. 'H SMP
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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).

Cragua C. Cunre3 (R)-6-((1H-nupa3zon-3-uia)merun)-2-(ruapoxcu(1H-nupason-3-
un)metruin)-4-metun-4H-tuazono[S',4':4,Sjnuppono2,3-dlnupunazun-5(6H)-ona u (S)-6-
((1H-nupa3oa-3-un)merna)-2-(ruapoxcu(1 H-nupazon-3-un)mernn)-4-meruii-4 H-
THAa30J10[5',4':4,S|nuppono|2,3-d|nupuaazun-S(6H)-ona

Coenunenne  6-((1H-nupazon-3-um)mermn)-2-(rugpokcu( 1 H-nupazon-3-mn)metwn)-4-
metmn-4H-tuazomno[5',4":4,5 Jmuppoino|2,3-d jmupunasun-5(6H)-oHa pasnensimu ¢ nomoursio SFC.
VYenosust SFC: kononka npeacrasisier coboit DAICEL CHIRALCEL OJ-H (250 mM*30 MM, 5
MKM); noxBmkHas daza: A: 55% CO2; B: 45% [0,1% NH;H,O B EtOH]/mun. Pasnenenue c
nomoteto SFC obecneunsano nonyuenue 2-[(R)-ruapoxkcn(1H-mupaszon-3-mm)mernn|-4-meTui-
6-(1H-upason-3-unmernin)ruaszono| 3,4 |nuppono[ 1,3-d|nupunasun-5-ona u 2-[(S)-
ruapokcu( 1 H-nupazon-3-nin)mernn|-4-merun-6-(1H-nupazon-3-
wiMerwn)tuazono| 3,4 Jnuppono[ 1,3-d|Jmupunasun-5-ona. Ogun  usomep (4,4 wmr): LCMS:
macca/3apsn 383 [M+H]". 'H AMP (400 MI'u, Mertanon-d,) & 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). Apyroii
momep (4,1 mr): LCMS: macca/3apsin 383 (M+H)™. 'H AMP (400 MI'uy, METAHO/JI-d,) 6 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).

pumep 10B. Cunres 6-((1H-nupazon-3-un)mernn)-2-(audrop(1H-nupaszon-3-
wi)meTun)-4-metuia-4,6-guruapo-SH-tuazono[S',4':4,S|nuppono|2,3-d|nupuaazun-S-ona

s =N S =N
O N= WA N N VNN
AN n._' ; N u‘_. N
N3 Nz N sy MRS, N-SN = NT R e
| S DCM, o] | SO
- -
E10-5 o N E10-6 o )

BAST, DCE, o | / \
e N i) N
}\IJSL" \zi _TFaDeM / \

E10-8

Cragua A. 3-(6-((1-(N, N-Aumeruniacyiabpamounn)-1H-nupa3zon-3-uia)merni)-4-
MeTHJI-5-0kc0-5,6-aurnapo-4H-tuazono[S',4':4,S|nuppono|2,3-d|nupuaazun-2-kapooHu)-
N, N-qumeTni-1H-nupason-1-cynbgonamun

K cmecu 3-((2-((1-(N, N-gumerunicynbhamonn)- 1 H-upazon-3-mn)(ruapokcu ) Me T )-4-
MeTHIT-5-0KC0-4,5S-nuruapo-6H-tuazono[5',4":4,5 Jmuppono|2,3-d Jmupunazun-6-min)mermn)-N, N-
numetwi- 1 H-mupason-1-cyasdonamuna (50 mr, 83,80 Mmxmodb, nmomyyeHo aHanorudno E10-1) B
DCM (1,5 mn) nobasmsmn MnO, (72,85 mr, 838,00 Mmkmoinb) u cmech nepemernuBany npu 15°C B
tedeHue 1,5 vaca. PeakimoHHyI cMech (PUIBTPOBAIM M KOHIEHTPHPOBAIH NPU MOHWKEHHOM
JABJIEHUH C TOJIyY€HHEM HEOUHIIeHHOro npoaykra (60 mr, HeounmenHoe BemecTtso). LCMS:
macca/3apsin 595,1 (M+H)*. 'H IMP (400 MI'y, 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).

Craans B. 3-(2-((1-(N, N-Aumernacyabdamon)-1H-nupazon-3-un)audpropmern)-
4-meTua-5-okco-4,5-qurnapo-6H-tuazono[S',4':4,S|lnuppoio[2,3-d|nupuaazun-6-
un)metu)-N, N-qumerni-1H-nupazon-1-cyandponamun

K pactBopy 3-(6-((1-(N, N-gumetuncyisdamonn)-1H-nupazon-3-mr)merin)-4-metun-5-
okco-5,6-aurunpo-4H-tnazono[5',4":4,5 [nuppono[ 2,3-dmupunazun-2-kapOonm)-N, N-
numetwi-1H-mupason-1-cynsdonamuna (240 mr, 403,60 mxmons) B DCE (4 mu) mobasnsiu
BAST (1,34 1, 6,05 mmonb, 1,33 mu) u cmech nepememuBanu npu S0°C B Teuenue 12 u.
Peakunonnyro cmech pasbaBmsim auxiopMeraHoM (20 M) M NPOMBIBAIM C ITOMOINBIO
HaceimeHHoro NaHCO; (10 mnt *2), BeicymmBanu Han Oe3BomgabiM Na,SO,, ¢uibTpoBanu u
KOHLIEHTPUPOBAJIU NPH MOHIKEHHOM JaBJIEHUH C ITOJTyYeHHEM HeOUHIeHHOro nmpoaykra (300 wmr,
HEOUMIIIEHHOE BEIEeCTBO), KOTOPBIN NMPUMEHSUIM Ha Clenyrolneidl ctaauu 0e3 JOMONHUTENbHON
ounctku. LCMS: macca/zapsig 617,1 (M+H)™.

Cragua C. 6-((1H-IImpa3zon-3-uia)merui)-2-(audrop(1H-nupason-3-uia)merunn)-4-
mMeTHI-4,6-nuruapo-SH-tuazono[5',4':4,S|nuppo.o|2,3-d|nupuaazun-S-on

K cmecun 3-((2-((1-(N, N-pumeruncynspamomnn)-1H-nupazon-3-nin)aupropmern)-4-
MeTHII-5-0kc0-4, 5-nuruapo-6H-tuazomno[ 5',4'":4,5 Jnuppono[2,3-d Jnupunazun-6-mn)mermn)-N, N-
numetwi- 1 H-mupason-1-cyasdonamuna (240 mr, 163,47 mxmons) B DCM (2 mut) nobasssimn TFA
(2,07 r, 18,15 mmonb, 1,34 M) u cmech HarpeBaiu 10 S0°C B TeyeHue 5 4. PeakIMOHHYIO CMeCh
KOHLIEHTPHUPOBAJIN MPU MOHWKEHHOM AaBjieHuH. OCTaTOK OUMIIAIN C IOMOIIBIO MpenapaTuBHON
HPLC (xosnonka: Agela ASB 150%25 mm*S mxwm; mogsuxkHas ¢asza: [Boma (0,05% HCI)-ACNJ;
B%: 30%-60%, 8 MuH.) ¢ noayueHueM HeoOxoaumoro npoaykra (3,9 mr, Beixon 5,45%, yucrora
92%) B Buze Gentoro TBepaoro semectsa. LCMS: macca/3apsn 403,1 (M+H)™. 'H IMP (400 MI'y,
DMSO-dy) 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).

Hpumep 10C. Cunre3 2-(1-(1H-nupazon-3-uia)3tun)-6-((1H-nupazon-3-wi)mern)-

4-meTni-4 6-zmrnz(po -SH-Tnazouno|5',4':4 5]Hpr0Jl0[2 3-d|nupuga3zun-5-ona

R Nﬁm CHsMQBr\ 9 Nj/\\/m TFA, HN\f\/m
N-3, N-37 EtySH
0 =N /o = =N
WAL 0 Ny &L
/, N/ N/
f E10-9 o ] E10-10

E10-6 0
Cragus A. 3-((2-(1-(1-(N, N-Aumermiacyabdpamonn)-1H-nupa3zon-3-ui)-1-
THAPOKCHITHN )-4-MeTHI-5-0Kc0-4,5-qnuruapo-6H-ruazono|S',4':4,S|nuppono|2,3-
d]Jmupunazun-6-un)mernn)-N, N-gumerni-1H-nupason-1-cyasdonamua
K pactBopy 3-(6-((1-(N, N-numetuncyiabspamonn)-1H-nupazon-3-mn)merin)-4-meTun-5-
okco-5,6-nuruapo-4H-trazono[ 5',4":4,5 Jnuppono[ 2,3-d jnupunaszun-2-kapoonmn)-N, N-
numetwi- 1 H-nmupason-1-cynasdonamuna (160 mr, 269,07 mxmons) B THF (3 mu) mobasnsim
CH3MgBr (3 M, 179,38 MkJ1) 1 peakUMOHHYIO cMech nepementnsanu npu 0°C B TedyeHue 3 4.
Peakimonnyro cmech BbutnBaiu B HachimeHHbE NH4Cl (10 M) npu 0°C, skcTparupoBaiu ¢

nomoIneko stunanerara (20 M * 3). OOpenrHEeHHBIE OPraHUYECKHE CIIOU TMPOMBIBAIIN COJIEBBIM
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pactBopom (10 mu), BeIcyImMBanu Hax O0e3BogHbiM Na2SO04, GuibTpoBaan U KOHLIEHTPUPOBAIU
NpU TOHWKEHHOM paBineHHH. OCTaTOK OUMINANM C TOMOLIBI0 (QudIu-xpoMatorpaduu Ha
cunkarene (ISCO®; xononka mis gsm-xpomarorpaduu Ha nuokcuae kpemuus SepaFlash®,
12 r, amoent: rpagueHT 0~90% >THnanerar/neTponeliHbiii >¢up npu 40 MII/MUH.) ¢ TIONy4YEeHUEM
HeoOxonumoro nponykra (50 mr, 81,87 mxmons) LCMS: macca/zapsan 611,1 (M+H)™

Cragna B. 2-(1-(1H-IImpason-3-uia)3tua)-6-((1H-nupazon-3-uia)mernit)-4-MeTuI-
4,6-guruapo-SH-tuazono(5',4':4,S|nuppo.o[2,3-d|nupuaazun-5S-on

K cmecu 3-((2-(1-(1-(N, N-gumerwmicynbpamoni)- 1 H-mupa3on-3-mi)-1-ruapoKCuaTu)-
4-metun-5-oxco-4,5-nuruapo-6H-tuazono[5',4":4,5 |nuppono[ 2,3-d | nupunasun-6-mn)mernn)-N,
N-mumerun-1H-nupaszon-1-cynasdponamuna (50 mr, 81,87 mxmons) B DCE (0,5 M) noGasnsnu
Et3SiH (19,04 mr, 163,75 mkmons, 26,15 mxn) npu 0°C ¢ nmocnenyrommm TFA (1,54 r, 13,51
MModb, 1 mi1, 164,96 3xB.) u nepemernnsanu npu 0°C B Teuenue 1 4. Cmece Harpesanu 1o 50°C
B TeueHue eme | 4. PeakuMOHHYIO cMeCh KOHLEHTPUPOBAJIM NPU TOHWKEHHOM JaBICHHU.
OcTartok ounianu ¢ nomoinbto npenapatusHoit HPLC (kononka: Agela ASB 150*25 mm*5 mxwm;
noaBukHas ¢asza: [Boxa (0,05% HCI)-ACN]; B%: 25%-55%, 7 muH.) ¢ noay4enuem 7,0 mr
Heobxomumoro npoxykra. LCMS: macca/zapsin 381,2 (M+H)*. 'H SIMP (400 MI'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).

pumep 10D. Cunre3 6-((1H-nmupazon-3-un)merni)-4-meruia-2-(1H-nupazon-3-
kap6onmwi)-4,6-quruapo-SH-tuazono[S',4':4,S|nuppono|2,3-d|nupuaazun-S-ona

S =N
O N= /A N
Ny—-S-N N TFA/DCE
\ l‘h.‘ lp ‘-.‘N
S5
E10-6 & ‘II\I” E10—11
Cragus A. 4-Metui-2-(1H-nupa3on-3-kapooumni)-6-(1H-nupason-3-

WIMeTH1)THA30J10[3,4]muppono[1,3-d|mupuna3un-5-on. K pacrBopy  3-(6-((1-(N, N-
auMeTwicyibhamonn)- | H-nmupaszon-3-mn)metnn)-4-meTui-5-okco-S,6-quruapo-4H-
tnazono[S',4":4,5 \muppono[2,3-d|mupunazun-2-kapoorm)-N, N-gumerun-1H-nupaszon-1-
cynbponamuna (50 mr, 84,08 mxmons) B DCE (1,5 mu) nobasnsmu TFA (2,31 1, 20,26 mmons, 1,5
MJI) M PEaKUHOHHYK cMech HarpeBamu 10 S50°C B TeueHwe 12 4. PeakUMOHHYIO CMeCh
KOHLIEHTpUpOoBaiu Mnoja BakyymMoM. Octartok ouuinanu ¢ nomoupio npenapatusHoit HPLC c
nony4enuem 6,0 mr HeoOxomaumoro npoaykra. LCMS: macca/zapsin 381,1 (M+H)". 'H SAMP (400
MI'u, DMSO-dy) 6 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).

Ipumep 11. Ananu3 myrantHoi ¢popmbl PKR

IIpoyeoypa:

pactBop ¢epmenta, mpexncrasisiromero coboir PKR wmmum myrtanthHyro ¢opmy PKR,
pa30aBIsUN C MOTyYE€HUEM PEaKIIMOHHON cMecH, KoTopast conepkut 1x 6ydep (100 MM KCI, 50
MM Tris ¢ pH 7.5, 5 MM MgCl,), a Takxe PEP (konu. 3aBucut ot ¢pepmenta), 180 mxkM NADH,



133

0,5 emuauust LDH, 1 MM DTT, 0,03% BSA; mpu 3ToM yka3aHbl KOHEUHbIE KOHLIEHTPALIUU
o0Opa3LoB [Jist aHam3a nocie passenenus B 1,11 pasa.

CHavana B IyHKH 10OABIISUIH 1O 2 MKJI TECTUPYEMOT'0 COSTUHEHNS, a 3aTeM JOOaBIISITH 1O
180 MKJI peakLIMOHHOM CMECH.

B peakumoHHYI0 CMECh C TECTUPYEMBIM COEIMHEHHEM NO0aBIISIN BCE KOMIIOHEHTHI, 3a
uckmodenreM ADP, u nnaHmeTs! Xxpanuinu B TeueHue 60 MUHYT IpU KOMHATHOMN TeMIepaType.

Hobasnsmm 20 mxn ADP nns obecnieueHust Hauana peakiiuyi Ipyu KOMHATHOM TeMIlepaType
Y U3MEPSIIN NPOrpece peakLuy B BUAE€ U3MEHEHUI MOTJIOLIEHUs NIPU JJIMHE BOJIHBI 340 HM npu
KOMHaTHOH TeMIepaType.

IIonyueHue TeCTUPYEMOro COEUHEHNUs

HcxonHelll pacTBOp TECTUPYEMOrO COeAUHEHHUs noaydanu npu 100X KOHLEHTpauuu B
100% DMSO (10 MmM).

s 11 Touek monmyuanu passeaerus 1 k 3 (T. . 50 MKJI nepBoii KOHLIEHTpALH J00aBIISsLTN
k 100 mx1 100% DMSO ¢ nonyuenuem 3,33 MM, 50 mki atoro nodasisuiu k 100 mxn DMSO ¢
nojydenueM 1,11 MM uT. ).

ITocpencTBoM pasBenenus: obOpasua st aHanu3a B cootHomenuu 1 k 100 (2 mxn B 200
MKJT) TIOJTy4asid UCXOAHYI0 KOoHUeHTpauuo 100 MM, mpu 3ToM 11t 11 TOYek OCyINecTBIISIIN ee
YMEHBUICHHUs B 3 pas3a.

byghep onsa ananusa: 100 MM KCI, 50 MM Tris 7,5, S MM MgCl2, 1 MM DTT, 0,03% BSA.

Pearxyuonnas cmecy: mytantnas 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 egunaunb (Sigma Ne 59023); DTT: 1 mM,;
BSA: 0,03%.

[pumep 12. OgnoToueunblii npoueHTHbI aHaau3 aktuaunu WT PKR

CoenuHeHne, OMUCAHHOE B JTAHHOM JOKYMeHTe, pa3OaBisuin mocpenctsoM DMSO u
TECTHPOBAJIN TpH KOHUEHTpauuu 1 MxM. @DepmeHT pa30aBsuid C TMOJyYEHHEM pacTBOpa
¢depmenTa, kotopsiii conepxkut 1x oydep (100 MM KCI, 50 MM Tris ¢ pH 7,5, 5 MM MgCl,), a
takke PEP (koHu. 3aBucut or dpepmenta), 180 mxkM NADH, 0,5 eguanust LDH, 1 MM DTT,
0,03% BSA; mpu 3TOM yKa3aHbl KOHEYHbIE KOHLEHTPALUH OOpas3loOB IJIsl aHAJIW3a IOCHe
passenenus B 1,11 pasa.

CHauana B JIyHKH JOOABIISUTN TIO 2 MKJI pacTBOpA COeNMHEHUsI, a 3aTeM jao0assuu o 180
MKJI pacTBopa (hepmeHTa. B 00pasis 115 aHam3a 100aBIIsUTA BCE KOMITOHEHTBI, 33 HCKJTFOUEHUEM
ADP, u myanmersl xpanwi B TedeHne 60 muHyT mpu K. T. JobaBmsum 20 mxn ADP ms
o0ecrieueHHsT Hayala aHaJIM3a U BBIXO/IHbIC TaHHBIE aHAJIN3a OLeHNBaIU ¢ mpuMeHeHnem OD340.
AHanu3 IpoBOAUIY NPU KOMHATHOMN TeMIlepaType.

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

[pumep 13. OgHoToueunblii npoueHTHbI aHaau3 akTuaunu PKR R510Q

CoenuHeHne, OMMCAHHOE B JAHHOM JOKYMEHTe, pa3OaBisuin mocpeactsoM DMSO u

TECTHPOBAJIN MpH KOHUEHTpauuu 1 MxM. @PepmeHT pa30aBsuid C TMOJyYEHHEM pacTBOpa
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depmenTa, koropeiii cogepxkur 1x Oydep (100 MM KCl, 50 MM Tris ¢ pH 7,5, 5 MM MgCl2), a
takke PEP (ko 3aBucut ot depmenta), 180 mxkM NADH, 0,5 eguanust LDH, 1 MM DTT,
0,03% BSA; mpu 3TOM yKa3aHbl KOHEYHblE KOHLIEHTPALUH OOpa3loOB JJIsl aHAJIW3a IOCHe
passenenus B 1,11 pasa.

Crauana B JIyHKH JOOABIISUTH TIO 2 MKJI pacTBOpA COeNMHEHUsI, a 3aTeM gobassutu o 180
MKJI pacTBopa hepmenTa. B 00pasis 11 aHam3a 100aBIsUTA BCE KOMITOHEHTBI, 33 HCKJTFOUEHUEM
ADP, u mmanmersl xpaHuwi B TedeHne 60 muuyT mpu k. T. Jobasmsim 20 mxn ADP nns
o0ecrieueHNsl Hayala aHaJIM3a U BBIXO/IHbIE ITaHHBIE aHAIN3a OLeHNBaIU ¢ mpuMeHeHnem OD340.
AHanus3 NpoBOAUIN NPU KOMHATHOMN TeMIlepaType.

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

IIpumep 14. OaHoTOoYeyHBIH NpoueHTHBIN aHaau3 akTuBanuu PKR R532W

CoenunHeHne, OMMCAaHHOE B JAHHOM JOKyMeHTe, pasz0aByisuin mocpencrsom DMSO u
TECTUPOBAIN NpU KOHUEHTparmu 1 MkM. @epMmeHT pa30aBisii C MOJYYEHHEM pacTBOpa
depmenra, kotopslit conepxut 1x Oydep (100 MM KCI, 50 MM Tris ¢ pH 7,5, S MM MgCl2), a
takke PEP (xoHu. 3aBucut ot ¢pepmenta), 180 mxkM NADH, 0,5 egunnust LDH, 1 MM DTT,
0,03% BSA; mpu 3TOM yKa3aHbl KOHEYHbIE KOHLEHTpalMu OOpas3LOB JJIsl aHAJIM3a IIOCIe
passenenus B 1,11 pasa.

CHavana B JIyHKH TOOABJISUTH 1O 2 MKJI paCTBOpA COEIMHEHUs, a 3aTeM n00assium no 180
MKJI pacTBOpa (hepmeHTa. B 00pasiipl 1151 aHammM3a 100aBIIsUIA BCE KOMITOHEHTBI, 33 HCKJTFOUEHUEM
ADP, u mnanmersl xpanwin B TedeHne 60 muuyT mpu K. T. JobGaBmsuim 20 mxn ADP nns
o0ecrieueHHst HaYala aHAJIM3a U BBIXO/IHbIE TAHHBIE aHAJIN3a OLeHUBaIU ¢ mpuMerenuem OD340.
AHanu3 IpOBOAUIH NPU KOMHATHOMN TeMIlepaType.

Koneunas konyenmpayus: PKR R532W (100 ur/nynxka), Tris ¢ pH 7,5 (50 mM), KCI1 (100
MM), MgCI2 (5 mM), ADP (0,36 mM), PEP (0,1 mM), NADH (180 mxM), LDH (0,5 equauits,
Sigma 59023), DTT (1 MM) u BSA (0,03%).

[Ipumep 15. OgnoToueunsblii npoueHTHbI aHaau3 akTupaunu PKR T384M

CoenuHeHne, OMMCAaHHOE B JAHHOM JIOKYMEHTe, pa30aBisuin mocpenctsoM DMSO u
TECTHPOBAJIN MpH KOHLEHTpauuu 1 MxM. @DepmeHT pa30aBsuid ¢ TMOJYYEHHEM pacTBOpPa
¢depmenTa, koropeiii conepxkut 1x Oydep (100 MM KCI, 50 MM Tris ¢ pH 7,5, 5 MM MgCl2), a
takke PEP (ko1 3aBucut ot depmenta), 180 mxkM NADH, 0,5 eguanust LDH, 1 MM DTT,
0,03% BSA; mpu 3TOM yKa3aHbl KOHEYHbIE KOHLEHTPALUH OOpas3loOB IJIsl aHAJIW3a IOCHe
passenenus B 1,11 pasa.

Crauana B JTyHKH JOOABIISUTH TIO 2 MKJI pacTBOpA COeNMHEHUsI, a 3aTeM ao0assuu o 180
MKJI pacTBopa (hepmeHTa. B 00pasis 115 aHam3a 100aBIsUTA BCE KOMITOHEHTBI, 33 HCKITFOUEHUEM
ADP, u mnaHmersl xpaHwi B TedeHne 60 muuyT mpu k. T. JobaBmsum 20 mxn ADP mns
o0ecrieueHNst Hayala aHaJIM3a U BBIXO/IHbIE TaHHBIE aHAIN3a OLeHNBaIU ¢ mpuMeHeHnem OD340.
AHanu3 NpoBOAUIY NPU KOMHATHOMN TeMIiepaType.

Koneunas xonyenmpayus: pacrsopumast PKR T384M (300 ur/nynka), Tris ¢ pH 7,5 (50
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MM), KCI (100 mM), MgCI12 (5 MM), ADP (0,08 mM), PEP (0,23 mM), NADH (180 mxM), LDH
(0,5 emuanpl, Sigma 59023), DTT (1 MM) u BSA (0,03%).

IIpumep 16. Ounctka 3purpouuros (RBC)

CBexyro KpoBb, OTOOpPaHHYIO y 3IO0POBBIX NOOPOBOJBIEB, COOMpPATN B MPOOUPKH C
K,EDTA. LlenpHyr0 KpOBb OCa’KAalli MOCPEACTBOM LieHTpudyruposanus npu S00 g B TeueHue
10 munyT. OTpe3anu nopT TpaHcPy3nOHHOTO MeIka oT Neo-(puibTpa A yIaJeHUs JISHKOLUTOB
Purecell (Fisher NC0267633) na onuH (1) aroiim Beite punpTpa. [Ipukpenisum LHIMHAP MIpULIa
oovemom 10 Mt k ocraBmIelicsi oTpe3aHHON TpyOke, mpucoennHeHHON k Neo-punbTpy. Croit
IUIa3Mbl KPOBHU YAAJSUIM OT OCaJKa LENbHOW KPOBHU U OCATOK PECYCHEHAUPOBAIU B 2X o0beMe
docdarno-conesoro Oydepnoro pactsopa (PBS). Ilepenocmnu 9 mi pecycreHIUPOBaHHOTO
ocajKa KJIETOK KPOBH B TIOATOTOBJIEHHBIN HIIpuI] 00beMoM 10 My, KOTOpbIil nprucoenuHeH k Neo-
¢unbTpy. OOecrneunBanu NpoTEeKaHHE LENbHOM KpPOBU depe3 (PHIbTp NOA JEHCTBUEM CHIIBI
TSDKECTH, MOKA BCS XKUJKOCTh HE MPOXOMIIA Yepe3 BEPXHIO TPYOKY B (PHIIBTPOBANIBHBIN JUCK.
JlobaBnsanu nopiieHs K MIPULYY, YAAJSUIN MNP U3 32KUMa U IIepeBOpavrBaiu QUiIbTp, 3aTeM
IPOMYCKaJIN BO3AYX uepe3 cucteMy (unbTpoBanus mmpuna. C mpuMeHeHHeM HOBOTO INMPHIIA
obbeMoM 5 i ypamsanu otdunsTpoBanHble RBC M3 Memika mocpeacTBOM MopTa LINPHLEA H
nepenocun ounineHHbie RBC B mpoOupky o6peMoM 5 MIT ¢ 3aIMENKUBAIOIIUMCS KOJIAYKOM,
KOTOPYIO HHKYOupoBaiu Ha ibay. ObecnieunBanu neHTpudyrupoBanue npoOupku o0beMoM 5 MiT
¢ 3auenkuparomumces konmnadkoM npu 500 g B teuenune 10 munyTt npu 15°C, acnupuposanu
HAJTOCAOYHYIO KUIKOCTh M pecycnenaupoBain B AGAM (I1x PBS, 1% rmrokosza, 170 mr/n
aneHuHa, 5,25 r/n MaHHUTA) TP WIOTHOCTH 4% 107 KIIeTOoK/MII.

[Ipumep 17. Knerounsiii anaauz ATP

Jlnsa kneTouHslx aHann3oB ATP coenuHeHue, ONMMcaHHOE B TAHHOM JJOKYMEHTE, IOy 4alu
B 100% DMSO B Bume 10 MM wucxomHoro pactsopa. IlocnenoBaresnbHbie pasBeneHust (1:4)
NPOBOIMIIN B 96-JTIyHOUHOM TUTAHILIETE JIsl XpaHEHHs ¢ V-00pa3HbIM THOM U 3aTeM UX 100aBIsLTH
npu 1:100 B 96-myHOUHBIE TUIAHIIETHI C V-00pasHbIM nHOM, conepkamue AGAM. RBC
pas6asisiu B cpene AGAM 1o rutotHocTH 1% 107 KIIETOK/MUI, TIOCIIE Yero 100aBIIsUTH UX B YEPHBIE
AHAJIUTHYECKUE TUIAHLIETHI C MPO3padyHbIM JHOM MO 90 MKJI/NMyHKa (KOHEYHAsh KOHIICHTpPALUS
coequHeHus: npu KoHueHTpauuun DMSO 0,1%). AHamuTHyeckue IUIAHIIEThl 3aKPbIBAIUA C
NPUMEHEHUEM AJIFOMUHUEBOH (DOJIBIU JJIT TEPMETUYHOTO 3aredyaTbiBAaHUS U WHKYOUpPOBAJU B
TedeHne Houu rpu 37°C B yBIakHeHHOH kamepe. YpoBHU ATP cuntbiBanu ¢ npumenenuem Cell-
Titer-Glo (Promega).

U3 onmcaHHBIX TakuM OOpa3OM HEKOTOPBIX AaCIEKTOB HEKOTOPBIX BaPHAHTOB
OCYILECTBJICHUSI CIIEYET MOHMMATh, YTO PAa3IMYHble U3MEHEHUs], MOTUPHUKAIIMU U YJIyUICHUS
OyayT OYEeBHIHBI Ui CHIENHMATINCTOB B JTaHHOH oOnacTu TexHUKH. IIpenmonaraercs, 4To Takue
U3MEHEeHUs, MOAM(HKALINKA W YIYYLICHHUs SIBISIFOTCS YacTbIO HACTOSINEro H300peTeHHs, U
NPEATIONAraeTCs, YTO OHH HAXOIATCS B TIPEIeNIax CyIHOCTH U 00beMa HaCTOSIIEro H300peTeHuU .
COOTBETCTBEHHO, BBIIIEYKA3aHHbIE ONUCAaHWE W TpaduyuecKue MaTepuanbl IMPHUBEIEHBI

HUCKJIFOYUTEJBHO B KaUECTBE IIpUMEpaA.
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D®OPMYJIA U3OBPETEHUA
1. CoenuHenue, mpencTaBICHHOE CIEAYIOMEH CTPYKTYPHOU (HOpMYJIOH:
Ri R¥

e

@,

WK ero (papMaleBTHUEeCKU pUeMIIeMasi COJlb, TAE:

R! mpencrasnser coboit Bomopon, HeoOsI3aTENbHO 3aMEIEHHBIN KW, HEOOA3aTeTbHO
3aMELIEHHbI  TaJOTeHaJKWI, HeoOs3aTeNbHO 3aMEINEHHBIH  alKeHWI, He0OsA3aTeNbHO
3aMELIeHHbIN aKUHNI, He00sA3aTeIbHO 3aMELeHHbIHN [IUKJIOAKHI, HEOOsI3aTeIbHO 3aMEILEHHbIIH
reTepOLMKIINI, HeoOs3aTebHO 3aMetneHHbIi apuit, -ORCL, -C(=0)RC! wu 3aiuutHy 0 rpymmy s
aToOMa a30Ta; IAe:

RO mpencrasnsier coboil BOXOpON, HEOOA3ATENLHO 3aMELIEHHbBIM KA WK 3aLATHY O
IPyMILy JUis aTOMa KHCJIOPOAA,

R¢! mpencrapisier cobol HEOOS3ATENBLHO 3aMelIeHHbIN ankun uin -N(RY),, rue kaskablii
BapuaHT R°" He3aBUCHMO npeacTasisieT coboit Bopopon, —Ci.¢alKNUI WK 3aIUTHYIO TPYIIIY IS
aToMa a3o0Ta,

kaxbii 13 R? 1 Q HE3aBUCUMO TIPEACTABIISIET COOOM HEOOA3ATENHHO 3aMELIIEHHBIN 5- WH
6-4JIEHHBI MOHOLIMKJINYECKUN FreTepoapu,

xaxbii u3 R? u R nesaBucumo npencrasnsier coboii Bogopon, ranores, -CN, —NO,, —Nj,
HeoOs3aTeNnbHO 3aMerneHnbii ankui, -OR%, -N(R™M),, -C(=0)N(R™), umu -C(=0)R¢?

Ka4yecTBe anbrepHatuBbl R? u RP) B3sAThIe BMecTe ¢ aTOMOM yriiepoma, K KOTOPOMY OHH

; WIA B
NPUCOEIUHEHBI, MOTYT O00pa30BbIBATh HEOOS3aTEIbHO 3aMEIIEHHBIA IUKJIOANKHUI — WITH
HEOO0s13aTeNIbHO 3aMEIEHHbBIN MeTEPOLMKITIIL, TTIE

KaKabli BapuaHT R He3aBUCMMO mpencTaBisieT co0Oi BOHOpPON, HEOOS3aTENBLHO
3amernieHHbIH —C-CgallKUJI WM 3alIUTHYO TPYIINY JJIsl aTOMa a30Ta,;

R mpencraBnsier coboii Bomopox, HeoOs3aTenbHO 3amernenHbiii —C-Coankun wmm
3aIUTHYIO TPYIINY JAJIS aTOMa KMCIOPOa; U

R npencrasinsier coboit Heobs3aTenbHo 3aMerneHHbI —C1-CealKui;, u

kaxapii u3 Ri u R¥ nesasucumo mpexncrasnsier coboii Bonopon, ranoren, —CN, -ORY7, -
NR™),

-NR™)C(=0) R, -C(=O)N(R™),, -C(=0)R, -C(=0)OR?’, -SRis, -S(=0),R,

-S(=O)Ri* unu Heobs3aTenbHO 3amemeHHbI —C -CsalIKUIT, MM B KAYECTBE aJIbTEPHATHBBI
Ri u R, B3arble BMeCTe C aTOMOM yrieponga, K KOTOPOMY OHH IPUCOEIMHEHBI, MOTYT
obpaszoBeiBath C=0, Heobs3aTeNbHO 3amernieHHOoe MoHoumkindeckoe Ci-CglMKIoaNKuIbHOE
KOJIBIIO MJTH HEeOOs3aTeIbHO 3aMereHHOe MOHOLUKIHUECKOe C3-CereTepOorMKIMIbHOE KOJIBIIO,
rie

KQKIbIH BapuaHT R™ He3aBUCMMO MpPENCTaBIsieT Co0OM BOHOpPON, HEOOS3aTENBHO
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samerenabiii —Ci-Cgankwn, —OR® wnm samurHyro rpymmy misi aroma asora, rae RO®
npeacTasisier coboi Bomopon, HeoOs3aTenbHO 3aMerneHHbIH —Ci-CgalKul WK 3aIluTHYIO
TPYIITYy Ui aTOMa KHCJIOPOAA,

KXl BapvaHT R’ HE3aBHCHMO MpPENCTaBJsIET COOOH BOMOPON, HEOOS3aTEIBHO
3amenteHHbIH —C-Cgallknuil WK 3alIUTHYIO TPYIITY AJIs1 aTOMa KHUCIIOPO/a,;

KAl BapHaHT RS HE3aBHCHUMO MPEACTABISIET COOOM HEOOSI3aTENbHO 3aMEINEHHbIM
—C-Csankmr;, u

Ka)KZIbI BapUAaHT RIS He3aBHCUMO TpencTaBisieT coboi HeoOsi3aTenbHO 3aMeeH bl —C -
Ceankun, HeoOs3aTeNnbHO 3aMelneHHbIN Cg.1paphil, He00sS3aTENbHO 3aMEIeHHBIN TeTepoapul WIN
3aIIUTHYIO TPYIITY JJISl aTOMa CEePBhI.

2. Coegunennie 1o m. 1 wim ero gapmaneBTUYECKH MpUemMieMasi Cojib, Tae S5- wiu 6-
YJICHHBIII MOHOLMKJIMYECKHI reTepoapui, MpeacTaBieHHblii R?, HeoOs3aTebHO 3aMeleH Tpu
KaXXJIOM 3aMelIaeMOM aTOMe yTiiepo/ia B KOJIbLle ¢ MOMOINBI0 RP 1 HeoOs13aTenbHO 3aMelleH pu
Ka’KJIOM 3aMeIaeMOM aToOMe a30Ta B KOJIbLE C MOMOLIbI0 R™; rie

KaXaplii BapuaHT RP  He3aBUCHMO TpejacTaBiseT coOOif  BOXOpPOH, TraJioreH,
—CN,—NO,,—N3;, HeoOs3aTeIbHO 3aMEIEHHBINA aJKWI, HEOOS3aTeIbHO 3aMEIIEHHBIH aJIKEHU,
HeoOsA3aTeNIbHO ~ 3aMEINEHHBI  aJKUHWI,  HEeOoOsA3aTeNbHO  3aMEINEHHbIH  LIMKJIOAJKHIL,
HeoOs3aTeIbHO 3aMeIeHHbIH apuil, HeOOs3aTeIbHO 3aMELeHHBIH MeTepOLIUKIINII, He00A3aTeIBbHO
3amenieHnbli rerepoapui, -OR, -SRs2, -N(R™),, -C(=0)N(R?),, -N(R®)C(=0)R*, -C(=0)R¢4,
-C(=0)OR°®, -OC(=0)R*, -S(=0)R*2, -S(=0),R?, -S(=0)0R, -OS(=0)R**, -S(=0),0R%®, -
OS(=0),R%,-S(FO)NR™),,  -S(=0)N(R™),,  -NR®)S(=O)R*,  -N(R™)S(=0),R%,
NR¥)C(=O)OR®,  -OC(=O)NR™);,  -NR™)C(FO)NR™),,  -NR¥)S(FO)NR™),,
N(R»)S(=0),N(R™),, -NR™)S