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IepexpecTHasi cCHLIIKA HA POJACTBEHHBIE 3asIBKH

Hacrosmas 3asiBka HCIpAaNIMBaeT MPCHMYIIECTBO MPHUOPHUTETa COTJIACHO NPEABAPHUTCIBHBIM 3asBKaM Ha
nateHT CIITA NoNe 62/673526 u 62/673533, xotopeie 06e momansl 18 mas 2018 r. Hacrosmmas 3asBka Takxke
WCTIpAIINBAeT  NPEHMYIIECTBO  NPHUOPUTETAa  COIVIACHO  MEXKIYHapOJHOW  3asBKE€  HAa  IATEHT
Ne PCT/CN2017/097496, noganno#t 15 aprycra 2017 r. Kaxnmas u3 BbIIeyKa3aHHBIX MPHOPHUTETHBIX 3asBOK
BKJIIOUEHA B JIAHHBIM TOKYMEHT ITOCPEJCTBOM CCHUIKH BO BCEH CBOEH IOJHOTE.

Ipeanockliky co3xaHus U300peTeHUs

Jedunut mupysatkuaassl (PKD) mpeacraBiser coboii 3aboneBaHue, MOpakalolee dPUTPOIHTHI, 00y-
cinoBieHHOe aeduruToM Qepmenta nupypatkuHazbl R (PKR), BEI3BaHHBIM pEICCCHBHBIMUA MYTAIMSIMU T€HA
PKLR (Wijk et al. Human Mutation, 2008, 30 (3) 446-453). AxtuBatopsl PKR MoryT ObITh MONIE3HBIMU IS
neuenuss PKD, Tanaccemun (Hampumep, OeTa-TaaacceMuM), HACICICTBCHHOTO JUIMITOIUTO3a, a0eTaTHIIONPO-
TenHeMuu Wik cuHiapoma baccena-KopHiBeiira, cepnoBUIHOKIETOUHONH aHEMUH, MapOKCU3MAaIbHOW HOYHOU
TEeMOTJIOOMHYPHH, aHEMUHU (HAIpUMEpP, BPOKACHHBIX aHEMHU (HApUMeEp, dH3UMOIATHH), TEeMOJIUTHYCCKON
aHeMuu (HampuMep, HACICACTBEHHON W/WIIM BPOXKICHHON T'e€MOIUTHYCCKON aHEMUH, PUOOPETCHHOW TeMOJIH-
THIECKOW aHEMUH, XPOHMUECKON TeMOIIMTUIECKON aHEeMHH, O0YCIOBJICHHOUW AeGuIIuTOM (GochorimiepaTkuHa-
3BI, aHEMHUH IIPH XPOHUYIECKHUX 3a00JIEBAHIAX, HECHEPOIIMTAPHON TeMOIUTHIECKON aHEMHH WIIM HACJIeICTBEH-
HOTO chepormTosa).

Kpartkoe onucanue n300peTeHus

B manHOM mokymeHTe onucaHbl coeauHeHus Gopmyisl (1), KOTOpble aKTUBUPYIOT (PepMEHTHI, TPEICTaB-
nsrrone coboit mupyBaTkrHazy R (PKR) nmukoro Tumna w/viam MyTaHTHYIO (B YaCTHOCTH ()EPMEHTHI, OIMMCAHHBIC
B JIJAHHOM JOKYMEHTE), ¥ UX (DapManeBTHUCCKU MPUEMIICMEIC COJIH.

B omHOM BapmaHTe OCYIICCTBICHHS B HACTOSIIEM M300pETEHHH MpeacTaBieHo coeannenue dhopmymsl (1)
WK ero (papManeBTUUCCKHU MPUEMIIEMast COJIb:

Ri R¥
$ Q

Rz\j\\ﬂh
N

@),

rae Rl, Rz, R, Rb, Rj, R*u Q ompezeneHsl B JaHHOM JOKYMEHTE.

B onmHOM BapmaHTe OCYIIECTBICHUS COCIWHCHHE WU €ro (papMaIleBTUYECKH MpUEeMIIeMasi COJb BEIOPaHEI
u3 coequHeHUH U3 Tabu. 1 wim ¢wr. 1.

Takoke TpeacTaBiieHbl (papMaleBTHIECKHEe KOMITO3UIINH, cojiepxkamue coequaenne Gopmyns (1) wmm ero
(hapMareBTHYECKH MPUEMIIEMYIO COJIb M (papMarieBTHIECKH IPUEMIIEMBIl HOCUTEIb.

B mHacrosmem m300peTeHHH AOMOJIHUATENHFHO MPEACTABICH CIIOCO0 JICYCHUS aHEMHH y CyOBeKTa, BKIIIO-
YaronIuii BBeeHNEe CyOhekTy dddexTruBHOrO KommuecTsa: (1) coemuHeHMsI, OTMCAHHOTO B JaHHOM JIOKYMEHTE,
WK ero GapManeBTHIECKH MpUEeMIIEMON coiy; (2) dhapMareBTHIeCKH MPUEeMIIEMON KOMITO3HIINH, COoAep Katei
COEIMHEHHE, OMMMCAHHOE B TaHHOM JTOKYMEHTE, HJIH ero (papMareBTHUECKH MPHEMIIEMYIO COJIb B (hapMaIieBTH-
YECKH MPUEMIIEMBIA HOCUTENb. B OMpeeIcHHBIX BapUaHTaX OCYIICCTBIICHUS aHEMHUS MPEICTaBISIET CO00H Tu-
33PUTPONOITHUECKYIO aHEMHIO, TAKYIO KaK BPOXKAEHHas qu3dpuTponostudeckas anemus tumna I, 11, 11T wn IV.

B HacrosmieM u300peTCHUN JOMOMHUTEIBHO MPEACTABICH CIIOCO0 JICUCHUs] CEPIOBUIHOKICTOUYHON aHe-
MUH y CyOBEKTa, MpelyCMaTpHUBAIOINIA BBeACHUE CYOBeKkTY 3 (ekTuBHOrO KomuuecTBa: (1) coenuHeHus, pac-
KPBITOTO B JAHHOM JIOKYMEHTE, WM €ro (hapMaleBTHICCKH pueMiieMoil cony; (2) hapManeBTHISCKOW KOMITO-
3UINH, CONEpIKaIIe coeNMHEHNE, PACKPHITOC B JAHHOM IOKYMEHTE, WIH €T0 (papMarneBTUIEeCKH MPUEMIIEMYIO
COJIb U (hapMareBTHICCKH MTPUEMIIEMbI HOCHUTEI.

B nacrosmeM n300peTeHNN JOMOTHUTEIBHO MPEICTABICH CIIOCO0 JICYCHUS TeMOINTHISCKOW aHeMuH (Ha-
pUMep, XPOHUIECKOH TeMOJTUTHUECKON aHeMUH, 00yCIIOBIeHHOH aedumurom (ocdoraunepaTknnassl, Blood
Cells Mol Dis, 2011; 46(3):206) y cyObekTa, IpeaycMaTpUBAIOIINN BBeIeHHE CYOBEKTY 3(D(PEKTUBHOTO KOJTHYE-
ctBa (1) coenuHeHMs, PACKPHITOTO B JaHHOM JTOKYMEHTE, WM €ro (apMameBTHUECKU MpuemieMon conw; (2)
(hapMareBTHYCCKON KOMITO3UIINH, COJICPKAIICH COCTUHCHUE, PACKPBITOE B JAHHOM JOKYMEHTE, HITH ero (apma-
HEBTHYCCKH MPUEMIIEMYIO COJb U (hapMaleBTHYCCKU MPUEMIIEMBIH HOCHTENb. B ONIpeleineHHBIX BapHaHTaX
OCYILICCTBIICHHS TEMOJIUTUYCCKAST aHEMUS MPEIICTABIIICT COO0I HACIICACTBEHHYIO W/UITH BPOXKICHHYIO TE€MOJIH-
TUYECKYI0 aHEMUIO, TIPHOOPETCHHYIO TEMOJIUTUYCCKYI0 aHEMHUIO WM aHEMUIO, SBIISIONIYIOCS COCTABJISIOUICH
CHUCTEMHOTO 3a00JieBaHus. B ompeieneHHbIX BapuaHTaX OCYIIECTBICHUS TEMOJUTHYCCKAsT aHEMHUSI TIPEACTABIIS-
eT co00i BpOXKICHHYIO aHEMUIO. B ompe/ienieHHbIX BapraHTaX OCYIICCTBICHUS TEMOJIUTHICCKAS aHEMUS SIBIIS-
eTcs HacJIEeICTBCHHOW (HampuMep, HecepounuTapHasi TEMOJUTHYIECCKAst aHEMUS WM HACIEICTBEHHBIN cheporm-
TO3).

B HacTosiem n300peTeHrH TOTOTHUTENHLHO TPEICTABIICH CIIOCO0 JIeUeHUs TajacceMu (HampuMep, oera-
TaJjacCeMHH) y CyObeKTa, MpeaycMaTpUBAIOIINN BBeleHNe CyOBekTy 3 dekTuBHOTO KosmdecTBa (1) coemamHe-
HUS, PACKPBITOTO B JAaHHOM JIOKYMEHTE, WITH €ro (papMarieBTUIeCKH mpueMieMoi comw; (2) hapmareBTHIecKoi
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KOMITO3HUITUH, COACPIKAIICH COCMHCHHE, PACKPBITOC B JAHHOM JIOKYMEHTE, MU ero (apMarieBTUYeCKH IPUCM-
JIEMYIO COJIb ¥ (hapMaIleBTUICCKH MPUEMIICMBIN HOCUTENb. B OlpeIeicHHBIX BapHaHTaX OCYIIIECTBICHUS Tajlac-
ceMUs TpeICTaBIsIeT co00il OeTa-TamacceMHuIo.

B HacrosmmeM n300peTeHHH MOTONHUTEIHHO MPEACTABICH CIIOCO0 JieueHHs AeUINTa MHPYBATKUHAZEI
(PKD) y cyObekTa, mpu 3TOM croco0 TIpeaycMaTpuBaeT BBeAeHHE CyObekTy dddexTuBHOro xonmmvectna (1)
COCIMHEHUS, PACKPBITOTO B IAaHHOM JOKYMEHTE, WIIH €ro (hapMalleBTHUECKH pueMieMoin con; (2) gapmaries-
TUYECKOM KOMIIO3HIINH, CONEpIKalleil COeTNHEHNE, PACKPBITOE B TAHHOM JOKYMEHTE, WM €ro (apMarieBTHIC-
CK{ TIPUEMJIEMYIO COJIb M (hapMaleBTHYECKH MPHEMIIEMBIil HOCUTENb. B oIpeneieHHbIX BapraHTaX OCYIIECTB-
nenust PKD npexcrasisier co6oii nepuunt PKR. B onpexnenennsix BapuanTax ocyuiectBieHus aepunut PKR
ACCOITMMPOBAH C MyTallUeH MUPYBaTKHHA3KI R.

CoenuHenus u papManeBTHUCCKUEC KOMITO3UIINHY, OTIMCAHHEBIC B JAHHOM JIOKYMCHTE, TIPEACTABISIOT COOOM
axtuBatopbl PKR, xapakrepusyromiuecs 0ojee HUI3KUMH YPOBHSIMH aKTHBHOCTH IO CPABHCHHUIO C TAKUMU Y JIH-
KOT'O THIIa, TIO3TOMY OHH SIBJISIFOTCSI IPMMEHHMBIMH JUJISL CIIOCOOOB IO HacTosmeMy n3obpereHuto. B omnpene-
JICHHBIX BapuaHTax ocyinectBieHus PKR npencrasnser cobort PKR mukoro tuma. B onpeneneHHBIX BaprHaHTaxX
ocymectBiienus: PKR npencrasmisier co6oit mytantHyto popmy PKR. Takue myranuu B PKR mMoryTt BiusaTh Ha
aKTHBHOCTH (pepMeHTa (KaTaJIUTHIECKYIO0 3D (PEKTUBHOCTD), PETYIATOPHBIE CBOMCTBA (MOIYIIAIHIO C TTIOMOIIHIO
oucdocdara ppykrossr (FBP)/ATP) u/mnu tepmoctabmiibHOCTh epMenTa. [Ipumepbl Takux MyTanuid ONTHUCaHbBI
B Valentini et al., JBC 2002. Hexotopbie mpuMepbl MyTaHTHBIX (HOPM, KOTOPBIE aKTUBUPYIOTCS COSTUHEHUSIMU,
OTIMCAaHHBIMHU B JTaHHOM IokymeHTe, Bmouator G332S, G364D, T384M, R479H, R479K, R486W, R532W,
K410E, R510Q u R490W. He orpannunBasch KakoW-JIHOO0 TEOpHEH, B ONpeIeTICHHBIX BapHaHTaX OCYIIECTRIIC-
HUS COCIMHCHUS, OMUCAHHBIC B JAHHOM JOKYMEHTE, BIHSIOT Ha YPOBHU aKTHBHOCTH MyTaHTHBIX ¢opm PKR
MyTeM aKTUBHpOBaHMs MyTaHTHBIX (opMm PKR, He BocnpunmMumBeix k FBP, BoccTanoBieHus TepMocTabMIIbHO-
CTH Y MYTaHTHBIX (POPM C TOHMKEHHOW CTaOMIILHOCTBIO MIIM BOCCTAHOBJICHHUS KaTATUTHICCKON 3P PEKTHBHOCTU
Y MYTaHTHBIX (JOPM C HAPYIICHHON QYHKIIHUCH. AKTUBUPYIOIIYIO aKTHBHOCTh COCTUHECHHUH 110 HACTOSIIEMY U30-
OpETCHUIO B OTHOILICHHU MYTaHTHHIX (opM PKR MOXHO mccienoBaTh B COOTBETCTBHU CO CIIOCOOOM, OIMCAH-
HeIM B paszznene "lIpumepsl”. B onpeneneHHbIX BapraHTax OCYIIECTBICHHUS COSIMHEHUs, ONMCAHHBIC B JAHHOM
JIOKYMEHTE, TAKXKe MPEACTaBIsoT coboit akTuBaTopsl PKR nukoro twma.

B omnom BapuanTe ocymectsieHus mytanTHas Gopma PKR Beiopana u3 G3328S, G364D, T384M, K410E,
R479H, R479K, R486W, R532W, R510Q u R490W. B omnpeneneHHbIX BapriaHTax OCYIIECTBICHHUS MyTaHTHAs
dhopma PKR BriOpana u3z A468V, A495V, 190N, T4081, u Q421K, u R498H. B onpeneneHHbIX BapHaHTax OCy-
mectBiieHust MmytanTHas ¢opma PKR npencrasnset coboit R532W, K410E umu R510Q.

Kpartkoe onucanne rpadpuiyecknx MaTepuajion

Ha ¢ur. 1 npencraBieH nmepedeHb CTPYKTYP WILTIOCTPATHUBHBIX COCAWHCHHH 10 HACTOSIIEMY H300peTe-
HHIO.

Ha ¢ur. 2 moka3aH CHHTE3 WILTFOCTPATUBHBIX MIPOMEXKYTOUYHBIX COCIUHCHUMN, UCTIONB3YEMBIX B IpUMEpax
1-10.

IonpoOHoe onncanne u3odpeTeHUus

Oco0eHHOCTH KOHCTPYKIUH U PACIIONOKEHHE KOMIIOHEHTOB, M3JIOKCHHBIC B CIEAYIONIEM OIMCAHUH WU
MPOMUTIOCTPUPOBAaHHBIE B Ipa)MIeCKUX MaTepHajax, He IpeIHa3HAuYeHBI I OrpaHnyYeHus. BapuanTtsr ocyre-
CTBJICHHUSI MOYKHO OCYIIECTBIISITH Ha TPAKTHKE WM BBIOJIHATH PA3IUIHBIMH criocobamu. Ppas3sl U TEPMHHBL,
WCTIONIb3YEMBIE B JAHHOM JOKYMEHTE, IPEAHAa3HAYCHBI IS OMUCAHUS U HE TOJDKHBI paCCMaTPHUBATHCS KakK Orpa-
HUYUBAIOIINE.

Omnpenenenus

CoenMHeHHS, OTIMCAHHBIC B TaHHOM JOKYMEHTE, MOTYT COJICPKaTh OJMH WIH 00Jce aCHMMETPHYHBIX IICH-
TPOB U TaKUM 00Opa30M MOTYT CYIIECCTBOBATH B PAa3JIMYHBIX CTEPCOM3OMEPHBIX (Popmax, Hampumep, B hopmax
SHAHTHOMEPOB W/WJIH JAHACTepeoMepoB. Hampumep, onvcaHHbIC B JAHHOM JOKYMEHTE COCTUHECHUS MOTYT OBITh
MPEJICTAaBJICHEI B (JOPME OTACITHHOTO SHAHTHOMEpA, AUACTEPEOMEpa MM TEOMETPHICCKOTO H30MEpa I MOTYT
OBITH IpeJcTaBJICHBI B (popMe CMECH CTEPEOH30MEPOB, BKIIOYAs palleMHYeCKHe CMECH M CMECH, 00OTaleHHbIE
OIHUM WM OoJiee cTepeom3oMepaMu. M3oMepsl MOXKHO BBIICTATH U3 CMECEH C IIOMOIIBIO CIIOCOO0B, M3BECTHBIX
CHENHANNCTaM B JAHHOM 00JIACTH TEXHUKH, BKIIFOYAS XUPAJIBHYIO KHUIKOCTHYIO XpOMaTOrpauio MPH BEICOKOM
nasiennn (HPLC), a Taxke oOpa3oBaHHe M KPUCTALTU3ANNI0 XUPATBHBIX COJISH; HITH MPEANIOYTHTEIbHBIE H30-
Mepbl MOXKHO IOJTy4aTh C MOMOIINBI0 BApHAHTOB acMMMeTpuieckoro cureza. 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).

OnucaHHbIC B TAaHHOM JOKYMEHTE COCAWHCHHS TAKXKE MOTYT OBITH MPEICTABICHBI B HECKOJIBKHUX TayTO-
MEpHBIX (pOopMax, B TAKHX CIIydasX MPsIMO BKIIOYCHBI BCE TAyTOMEPHBIC (POPMBI ONMCAHHBIX B JAHHOM JIOKY-
MEHTE COCIMHCHHN, HECMOTPS Ha TO, YTO MOXET OBITh MPEJICTABIICHA JIUIIb OJJHA TayToMepHas ¢opma (Harpu-
Mep, aTKWIMPOBAHUE KOJBIICBOW CHCTEMBI MOXKET MPHBECTH K AJKIIUPOBAHUIO IO HECKOJEKHM CalTam; BCE
MPOAYKTHI TaKOH peakIuy IpsAMO BKIIOUEHHI). Bee Takue m3oMepHble (OpMBI TAKUX COSAWHEHHH MPSIMO BKIIO-
yeHbl. Eciu TayToMep coenwHEHHs SBIIACTCS apOMaTHYECKHM, TO JaHHOE COEAWHEHHE SIBISCTCS apoMaTH4e-
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ckuM. [TogoOHEIM 00pa3oM, €CITH TAYTOMEp 3aMECTUTENS SBISICTCS TETePOAPIIOM, TO JaHHBIH 3aMECTUTEIh SIB-
JSIETCS TETEPOAPHUIIOM.

Tepmun "amkuia" OTHOCHUTCSA K paauKaly, TPEICTABIIAIONIEMY CO00W HACBIMEHHYIO YTIIEBOJOPOIHYIO
TPYIIY C IPSIMON WM Pa3BETBICHHON IIeMbI0, coaepxairyio oT 1 1o 10 aromos yriepona ("Cy_jpamkun"). I[Tpu-
Mepbl C_6IKIIBHBIX Tpymn BKIIO9aroT MeTtui (C,), atun (C,), nporw (C;) (Hanmpumep, H-TIPOTTHIT, H30TIPOITIT),
oyrun (C,;) (Hampumep, H-OyTHII, TpeT-OyTHII, BTOp-OyTHi, n300yTmi), neHTua (Cs) (Hanpumep, H-IEHTHI, 3-
TICHTAHWI, aMUJI, HEOTICHTHII, 3-MeTHII-2-0yTaHui, TpeTHIHbIA amMmun) U rekcui (Cq) (Hampumep, H-rexcun). Ec-
JM HE yKa3aHO WHOE, TO KaXKABIM BapHaHT aJKWILHOW TPYIIIHI SBISETCS HE3aBHCHMO He3aMeIleHHBIM (''He3a-
MEIICHHBIN anKui") Win 3aMelleHHbIM ("'3aMEIICHHBIA alKui'") OJHUAM TN 0OoJiee 3aMECTHTEIIIMU (HATIpUMeEp,
raJloTeHOM, TakuM Kak F). B ompeneneHHBIX BapuaHTaX OCYIIECTBICHUS aKWIbHAS TPYIIa MPEICTABISACT CO-
0ol HesameneHHEBIH -Cy_jpalKuI. B ompeneneHHbIX BapuaHTax OCYIICCTBICHHS aJIKUIbHAS TPYIA IPEICTABIIS-
eT co0oii 3aMmeneHHbIN -C_j(adKuIIL.

TepmuH "ranoreHanKmwiI" OTHOCUTCS K 3aMCICHHON aNKWIBFHOW TPYyIIe, TA¢ OJUH WiId 00Jiee aTOMOB BO-
JIOpOJia HE3aBUCHMO 3aMEHCHEI TaJIOTEHOM, HampuMmep, GTopoM, OPOMOM, XJIIOPOM WIIM HOJOM, M BKITIOYACT aj-
KHJIbHBIE ()parMeHThI, B KOTOPBIX BCE aTOMBI BOJIOPOAA OBUIM 3aMEHEHBI TaJloreHoOM (HampuMmep, iepdropanku-
soM). B HEKOTOPBIX BapuaHTaX OCYIIECTBICHHS TaJOTEHANKMIILHBIA (parMeHT COAEPKUT OT 1 10 8 aTOMOB yT-
nepoxa ("C,_grajoreHamkun").

Tepmun "ankokcu" uimm "amkokcmin" oTHOCATCS K -O-ankuibHOMY pamukany. Hampumep, ¢ 1-6 atomamu
yriaepona.

Tepmun "apumokcu" oTHocHUTCS K -O-apuiIbHOMY paauKaly. B HEKOTOPBIX BapHaHTax OCYIIECTBICHUS
ApWIOKCWIIbHAS TPYIIa MPEICTaBIsIeT CO00H CHOKCH.

TepmuH "aJkeHHIT" OTHOCHTCS K PaaMKay, IPEICTABISIONIEMY CO00H yIIIeBOJOPOIHYIO TPYIIITY C IIPSIMOH
WM Pa3BETBJICHHOW IETIBIO, COJIEPKAIIYI0 0T 2 10 10 aTOMOB yriiepoia ¥ OJIHY WK O0Jiee Yriepo-yriIepOIHBIX
JBOMHBIX cBs3ed (Hampumep, 1, 2, 3 winu 4 nBoitaeie cBsizu). OxHa WM OoJiee yriepoI-yIiIepoIHBIX ABOMHBIX
CBsI3eH MOTYT OBITh BHYTPCHHUMH (TaKUMU KaK y 2-OyTCHHJIA) WIM KOHIICBBIMU (TaKMMHU Kak y 1-OyTeHmia).
TIpumepst - C, 4ankeHUIBHBIX Tpynn BkitodaroT ateHun (C,), 1-nponenmn (Cs), 2-mporennn (C;), 1-0yTeHwmn
(Cy), 2-6ytenun (C,), 6yramuenw (Cy4), menrenun (Cs), nearaguerm (Cs), rekcennn (Cg), renrrenun (C;), okTe-
uun (Cg), okrarpuenwnn (Cg) u 1.11. Eciin He yka3aHo WHOE, TO KaKIbIi BAPUAHT aJTKEHWIBHON TPYIIIBI SBIISICTCS
HE3aBHCHMO He3aMelleHHBIM ('He3aMeleHHbIH aTKeHU") WK 3aMelIeHHbIM ('3aMeIIeHHbIH alKeHmT") OTHUM
wm 0oree 3aMecTHTEIIMU. B ompeseeHHBIX BapHaHTaX OCYIIECTBICHUS aJKCHWIBbHAS TPYIa MpPEeACTaBISIeT
co0oii He3aMemeHHbIH -C,_jjanKkeHn1. B onpeneneHHpIX BapraHTax OCYIICCTBICHNS ANKCHWIbHAS TPYIINa Ipea-
cTaBisieT coboi 3amenieHHbli -C,. jpankennn. B ankennnpHol rpynme nBoHast cBsizb C=C MOXET NMpeacTaBIIsiTh
co6oti (E)- nnu (Z)-1BoiHYO CBS3b.

TepmuH "ankuHUI" OTHOCUTCS K pPagUKaly, MPEACTABISIONIEMY CO00H YIIeBOJIOpPOAHYIO TPYMIy ¢ Hpsi-
MO WM Pa3BETBICHHON IIETBIO, COACpKamlyro oT 2 a0 10 aTroMoB yriepoja W OJHY WIH OOliee YIIIepoj-
YIJIEPOIHBIX TPOWHBIX CBsizeil (Hampumep, 1, 2, 3 i 4 TpoiHbIX cBsselt) ("C,.jpankunmn"). IIpuMepsr anku-
HWJIBHBIX TpyHI BKitodatoT otiuHmI (C,), 1-nponuumn (Cs), 2-npormuun (Cs), 1-0ytunun (C,), 2-6ytunun (C,),
neHTuHUI (Cs), rexcuaun (Cg), rentunmi (C,), oktuann (Cg) u T.1. Ecim He yka3aHo WHOe, TO KaXIbli BapHaHT
AJTKUHWIBHON TPYMIBI SBISETCS HE3aBUCUMO He3aMelleHHBIM ("'He3aMeleHHBIH aTKUHUI") WIH 3aMeIIeHHBIM
(""3aMeIIeHHbIA aTKUHIIT") OJHUM WM OoJiee 3aMECTHTENSIMA. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS alKH-
HUJIBHAS TPYIIIA MPEICTaBIACT co00il He3aMereHHBIH -C,_(alIKHHII. B HEKOTOPHIX BapHaHTax OCYIIECTBICHUS
ANKWHWIbHAS TPYIIA MPEICTaBIsIeT co00H 3aMemeHHbIH -C,. o AIKHHIUIL.

Tepmun "kapOorukimn" win "KapOOUMKINYECKHH" OTHOCUTCS K paJuKaily, IPeJICTaBIsIomeMy coboil He-
apOMaTUYECKYI0 MOHOIMKINYCCKYIO, OMIUKIHYCCKYIO, WIH TPUIIMKIUYCCKYIO, WU TOTHIUKIHYECKYIO YIIIEBO-
JIOPOJTHYIO KOJBIIEBYIO CHCTEMY, COJCpXKaIIyto oT 3 mo 14 atomoB yriiepoaa B kojble ("Cj.j4skapOomukmmn") u
HOJIb TETEPOaTOMOB B HEAPOMATHUYCCKOW KOJBIEBOW cucTeMe. KapOOIMKIMIBHEIC TPYIIBI BKIFOYAKOT ITOJIHO-
CTBIO HACBIIICHHBIC KOJBIIEBBIC CUCTEMBI (HATIPUMED, IIUKIIOATKUIIBI) U YACTHYHO HACHIIICHHBIC KOJIBIICBBIC CHC-
TeMbl. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS KapOOIMKIMIbHAS TPYIIa COAepKuT oT 3 1o 10 aToMOB yrie-
pona B xoubIie ("Cs.jgkapOorukamr”).

Hcrmonb3yeMblii B TaHHOM TOKYMEHTE TEPMHH "TIUKIOATKMI" BKIIIOYAET HACHIIICHHbIC MUKIMYECKUe, On-
MUKIAYECKHe, TPUIHKINISCKUE WM TOJUIUKIMYECKHe YTIICBOJOPOIHbIE TPYIIEI, coaepkamue ot 3 mo 14
aTOMOB YTJIEpO/ia, TP 3TOM COCTOSIIIIIE U3 YKa3aHHOTO YHCIa KOJEIl U aTOMOB yriepo/ia (HaupuMep, MOHOIIHK-
muaeckuit  C3-Cyy-, Ommukmmueckuii  Cy-Ciy-, Tpunmkimdeckuit Cs-Ciy- wim  mosmnukiandeckuit  Ce-
C4IuKII0anKui). B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS "IHUKIOAIKII" TPEACTABIACT COOOH MOHOIMKIINYE-
CKUH MUKIOANKWI. [IprMepsl MOHOIMKITHYCCKUX IIMKIOATKWIBHBIX TPYII BKIFOYAOT UKIONeHTHI (Cs), IUK-
norekcwn (Cs), nuknonponmi (C;), nuknooytui (Cy), ukiorentuia (C;) u mukinooktu (Cg). B HEKOTOphIX Ba-
pHAHTaX OCYIICCTBICHUS "IUKIOATKII" TPEACTABISICT COO0H OUIMKINYECKUN IUKIOATKWI. [IpuMepsl OHUITHK-
JMYECKUX MUKIOANKIIIOB BKIFOUaroT ounukio[1.1.0]oyran (Cy), Ourmkio[ 1.1.1]nenTan (Cs), criupo[2.2 JnenTan
(Cs), ourmkio[2.1.0]uentan (Cs), ounukno[2.1.1]rekcan (Cgy), ounukio[3.3.3Jyanekan (Cq), AekaruapoHadra-
mH (Cyy), ounmkio[4.3.2]yanekan (Cqp), cnupo[S.5]yrnexan (Cy;) u ounukio[4.3.3]monekan (C;,). B HekoTo-
pPBIX BapHaHTaX OCYMIECTBIICHUS "IHMKJIOAIKII" MPEACTABISAET COOOH TPUIUKINISCKUN MUKIOANKIIL. [IpruMeps
TPULUKIMYSCKUX ITUKIOANKHUIOB BKIOYaoT agamaHTHH (Ci,). Ecnm He ykasaHo WMHOE, TO KaKIbIii BapuaHT
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[UKJIOAIKWILHON TPYMNIBI SBISIETCSI HE3aBUCHMO HE3aMEIIeHHBIM ("He3aMEIeHHbIH IHKIOanKmI'") Wid 3aMe-
HICHHBIM ("'3aMEIIeHHBIN [IUKIOATKIWI") OTHUM WK 00Jiee 3aMECTUTEISIMA. B KOHKPETHBIX BapHaHTaX OCYIIECT-
BJICHHUS IIMKJIOANIKIIIbHAS TPYTIIA TPEACTABIAECT cO00H He3aMeneHHBIH C;.14[INKII0ANIKII. B HEKOTOpBIX BapHaH-
TaX OCYIIECTBIICHHS IUKIOANKIIBHAS TPYIIIA IPEACTABISIET c000i 3aMemeHHbIN C;._ 1 4IIMKITOaTKAIT.

TepmuH "reTeponukIni" WK "TeTePOIMKIMIECKUAN" OTHOCHTCS K pajiKary, IpeacTaBistoneMy co0oit 3-
14-uneHHy0 HEapOMATHYECKYIO KOJBIIEBYIO CHCTEMY, COIEPIKAIlyi0 aTOMBI yTiiepoja B Konblie u 1-4 reTepoa-
TOMa B KOJIbIIE, T/Ie KaXAbIi reTepoaToM HE3aBUCUMO BHIOpaH W3 a30Ta, Kuciopona u cepsl ("'3-14-dieHHbIH
reTeporkiIma"). B reTeponuKImIbHEIX TPYMIax, KOTOPbIE COMEpKaT ONWH WM OoJjiee aTOMOB a30Ta, TOYKA
MPUCOETUHEHHS MOXKET MPEACTaBIATh CO00I aTOM yriieposa WiIM a30Ta, Kak IMO3BOJISIET BaJIEHTHOCTH. I'eTepo-
MUKITIIBHAS TPYIIA MOXET OBITh MO0 MOHOUUKIMYCCKON ("'MOHOIMKINYECKUN TeTEPOIUKINI"), JINOO TOJH-
IUKJIMYECKOH (HarpruMmep, KOHICHCUPOBaHHAs!, MOCTHKOBAsI MIIM CITUPOKOJIBIIEBAsI CHCTEMA, TaKasi KaK OMIIMKIIH-
yeckasi cucreMa ("OMIMKIMYECKUH reTepOnnKIiI") WIN TPUIHKINYecKas cucreMa ("TpULMKINIECKUH TeTepo-
UKIIT)), @ TaKKe MOXKET OBITh HACHINICHHOW MJIM MOXET COZAEpXKaTh OAHY WIH OoJiee yriIepoJI-yIIIepoaHbIX
JIBOMHBIX MJIM TPOWHBIX CBs3ed. ['eTepOLMKIIMIIBHBIC MOJIHIUKINYECKHE KOJIBLEBBIC CUCTEMBl MOTYT BKJIIOYAThH
OJIUH WU 0oJiee TETePOaTOMOB B OJTHOM WIJIM OOOMX KOJbIaX. TepMUH "TeTepOIUKIII" TakKe BKIIOYAET KOJIb-
IIEeBBIE CHCTEMBI, TJ€ TeTePONUKIIIEHOE KOJBIIO, ONPEICIEHHOE BEIIIE, SBISACTCS KOHACHCHPOBAHHBIM C OJTHON
i OoJiee KapOOUMKINIBHBIMA TPYIIIAMH, MPU 3TOM TOYKA MPUCOSTUHEHHS HAXOIUTCS JTUO0 Ha KapOOIWK-
JUITEHOM, OO Ha TeTePOLUKIMIFHOM KOJbIIE, MM KONBLEBBIE CHCTEMBI, I/I€ TeTePONHUKIMIEHOE KOJBIIO, OI-
peneneHHoe BBINIC, ABISETCS KOHACHCHPOBAHHBIM C OAHON min Ooiiee apWiIbHBIMH HIIM TeTePOAPHIHHBIMU
TPYyIIIaMH, TIPX 3TOM TOYKA MPUCOSANHEHNS HaXOIUTCSA HA TETEPOLUUKIMIFHOM KOJbIE, M B TAKUX CIIydasx KO-
JMYECTBO YJICHOB KOJIbIIA NPOJOJIKAET 0003HAYATh KOJIMYECTBO YWICHOB KOJbIIA B TE€TEPOLMKIMILHON KOJIbIIE-
Boli cructeMe. Ecny He ykazaHO MHOE, TO KaXKAbIH BapHaHT I'eTEPOLMKIMIIA SBISETCS HE3aBHCUMO HE3aMelleH-
HbIM (""HE3aMEICHHBIN TeTepONUKIII") WIH 3aMelIeHHBIM ('3aMEeNICHHBIN TeTepOIMKIMIT") OJHAM WK OoJee
3aMECTUTEISIMU. B KOHKPETHBIX BapHaHTaxX OCYIIECTBIICHHS TeTEPOLMKIMIbHAS TPYIIa HPeICTaBIsIeT coO00i
He3aMeIeHHbIH 3-14-4JIeHHBIH TeTepOIMKINI. B KOHKpETHBIX BapuaHTaxX OCYLIECTBICHHS I'€TepOLUKIMIbHAS
TpyIIa MPeACTaBIsIeT COOOM 3aMeIIeHHbIH 3-14-1IeHHBI TeTePOIMKIII. B HEKOTOPBIX BapHaHTaX OCYIIECTB-
JICHUS TeTEePOLUKIMIbHAS TPYIIIIa IpeAcTaBiseT coboif 5-10-uIeHHy0 HeapoOMaTHYECKYIO KOJBIEBYIO CHCTEMY,
COJIEPKAIIYI0 aTOMBI YTIeposia B KoJbIle U -4 rerepoaroma B KOJbIE, TPH 3TOM KaXKIbI T€TEPOAaTOM HE3aBH-
CHUMO BBIOpaH M3 a30Ta, kuciaopona u cepsl ("5-10-uwnenHbrit reTeporuimma”). MINTOCTpaTHBHBIE TETEPOITUK-
JUITBHBIE TPYMITEl BKITIOYAIOT a3WPUIUHMI, OKCHPAHWI, THUPAHIWI, a3eTUIANHII, OKCETaHWI, THETAaHWI, TeTpa-
TUAPOPYpaHI, AUTHAPOPYPAHUI, TETPATHAPOTHOPEHIIT, AUTUAPOTHODESHUI, TUPPOTHINHII, JUTHIPOITUPPO-
JIWJI, TAPPOIIMII-2,5-TMOH, THOKCOIAaHHII, OKCATHOIAHMII, TUTHOJAHWII, TPHA30JIMHHI, OKCaINa30JIMHII, THA 1A~
30JIMHWI, MTUICPUINHIII, TCTPArUAPOITUPAHII, IUTHAPOTUPUIUHIII, THAHWI, MUATICPA3UHUI, MOPQPOIHMHIII, TU-
THAHWI, TUOKCaHWI, TPUa3MHAHWJI, a3eHaHW, OKCEIIaHMI, TUETIaHW, a30KaHWJI, OKCEKaHWJ, THOKaHWI, UHJO-
JIMHWI, U30MHAOIMHMI, IUTHAPOOCH30QYpaHwI, IUTHAPOOCH30THEHIII, TETParuApOOCH30THEHNII, TETPATruAPO-
6en3odypaHml, TETParuapOWHAONNI, TETPATUAPOXUHOIMHII, TETParuipoOM30XUHOIMHII, AEKaruaApoXuHONIHU-
HWJI, JEKaruIpOU30XUHOIMHII, OKTarnAPOXPOMEHMII, OKTaruIpOH30XpOMEHMII, JIeKaruapoHa(THPHIMHIII, JIe-
Karuapo-1,8-Hadp TUPUIUHWI, OKTaruApormupposo[3,2-b|uuppon, WHAOIMHUI, (TATAMHIWI, HA(QTATAMUINI,
xpoMmanwi, Xxpomerwi, 1H-6enso[e][1,4]mnazenunu, 1,4,5,7-retparuaponupano|3,4-b]mupponwn, 5,6-1uruapo-
4H-dypo[3,2-b]mupponun, 6,7-guruapo-SH-dypo[3,2-b]mupanun, 5,7-murunpo-4H-tueno[2,3-c|mupanw, 2,3-
nmuruapo- 1 H-mupposo[2,3-b mupuanan, 2,3-nuruapodypo[2,3-b]mupuanHum, 4,5,6,7-trerparuapo-1H-
nuppotio[2,3-bmupunuHu, 4,5,6,7-rerparuapodypo|3,2-c|mupruIuHII, 4,5,6,7-trerparuapoTreHo| 3,2-
b]mupununnn, 1,2,3,4-retparunpo-1,6-HapTUpUnHAT U T.11.

Tepmun "apui" OTHOCHUTCS K pafiuKally, IIPEICTABISIONIEMY CO00 MOHOLMKIINYECKYIO MITH MTOTHIUKINYe-
CKyI0 (Harmpumep, OMIHMKINYIECKYIO WM TPUIUKINYECKYIO) 4n+2 apoMaTHYeCcKylo KOJIbIIEBYIO CUCTEMY (Hampu-
Mep, conmepikantyto 6, 10 i 14 T-37eKTPOHOB, ACTOKATH30BAHHBIX B IIUKIHYECKON CTPYKTYpE), COACPKAIIYIO
6-14 atomMoB yriepoja B KOJbIIE M HOJIb T€TEPOATOMOB, BKJIIOYEHHBIX B apPOMAaTHUECKYIO KOJBLEBYIO CHCTEMY
("Ce.1sapun"). B HEKOTOpBIX BapuaHTaX OCYLIECTBICHUS apuibHas IpyNIa COAEPKHUT 6 aTOMOB yriepoja B
konble ("Cgapun"; HanpuMep, GeHmt). B HEeKOTOpBIX BapuaHTax OCYIIECTBIICHUS apHibHAs IPYINa COJACPKUT
10 atomoB yrnepona B koiblie ("Cjpapun"; Hanpumep, HaQ T, Tako# Kak 1-HadTin u 2-HadTiin). B HekoTophix
BapHaHTaxX OCYIIECTBICHUS apuibHas rpymnmna coaepxut 14 aromos yriaepoaa B komblle ("Cizapmr"; Harmpumep,
anTpanni). TepmuH "apun" Takke BKIIOYAET KOJBIIEBBIE CHCTEMBI, TJI€ apMIIBHOE KOJIBIIO, OTIPEIEICHHOE BHBIIIIE,
SBIISICTCS KOHACHCHUPOBAHHBIM C OJHON MM 0ojee KapOOIMKIMIHHBIMHA WM T€TePONHKIMIEHBIMU TPYIIIaMH,
TIPY 3TOM PaIKajl MIN TOYKA MPHCOSINHEHNS HaXOAATCS Ha apIiIbHOM KOJIBIIE, U B TAKUX CIIyYasX KOJIHMYECTBO
aTOMOB YTJIEpo/ia MIPOA0IDKAeT 0003HaYaTh KOJMYECTBO aTOMOB yriepoaa B apHiIbHOM KOJBIeBOH cucteme. Ec-
JM HE YKa3aHO WHOE, TO KaXIbli BapUaHT apHIbHOW TPYIIIBI SBISIETCS HE3aBUCHUMO He3aMelleHHbIM ('He3ame-
IIEHHBIH apwr") win 3amMenieHHbIM ("'3aMeIleHHbIH apun'") OJHUM WM OoJiee 3aMECTHTENIIMH. B KOHKpETHBIX
BapuaHTax OCYIIECTBIICHUS apWiibHas IPYIa MpeAcTaBisieT co0oil HezamenieHHbIH Cg.sapril. B KOHKpeTHBIX
BapUaHTaX OCYIIECTBICHUs apuilbHasl TPYIIa NpecTaBiIsieT co0oi 3amemmeHHbI Cq4aphi.

TepmuH "retepoapwi” OTHOCHTCS K pajiMKally, NPEACTaBISIONEMy co0oi 5-14-4iieHHYI0 MOHOLIMKINYE-
CKYIO WJIM TOJIMIUKIIMYECKYIO (HalpuMep, OUIHUKINYECKYI0, TPUIUKINIECKYI0) 4n+2 apoMaTH4YecKylo KOjble-
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BYIO CHCTEMY (HaIpuMep, COACPKAIIyIo 6 T-3JIEKTPOHOB, IEJOKAIM30BaHHBIX B HUKIMYECKOU CTPYKTypeE), CO-
JICpKAIIYI0 aTOMBI YIJIEpOAa B KOJbIE U 1-4 rerepoaToMa B KOJbIIE, BKIFOUCHHBIC B apOMATHYCCKYIO KOJIBIIC-
BYIO CHCTEMY, I/Ie Kbl TeTepoaToOM HE3aBHCHUMO BHIOpaH M3 a3oTa, kuciaopoaa u cepsl ("5-14-uneHHslil re-
Tepoapmwi") B HEKOTOpBIX BapuaHTaxX OCYIIECTBIICHHUS TI'€TEPOAPHI MOXKET INPEICTaBIATH coOOH 5- mmm 6-
YJICHHBI MOHOIIMKIIMYECKUH reTepoapui, coaepkamuii 1-4 rerepoaroma. B HEKOTOpBIX BapuaHTaX OCYIIECTB-
JICHUS TETEPOAPIIT MOXKET MPEICTABIIATh COO0N 8-12-4IeHHBINH OUIIUKINYSCKUI TeTepoapui, cofepxammii 1-6
TeTepoaToMOB. "5- WU 6-UJICHHBIH MOHOIMKIMYECKUH reTepoapwa’ Wi "S-dJeHHBIH WU 6-4JeHHBIA MOHO-
MUKITUYIECKUI TeTepoapmil” OTHOCUTCS K 5- WM 6-4IEHHOW MOHOIMKIMYECKONW W HEKOHJICHCHUPOBAHHOU 41+2
apOMaTHIECKONW KOJIBIIEBOW CHCTEMe, COJIEepIKalleid aTOMBI yriiepoja B Kojblle u 1-4 rerepoaTomMa B KOJBIIC.
WnmocTpaTHBHBIN MOHOIIMKIMYECKHE S5- WIH 6-4ICHHBIE TeTepOapIIbHbIE TPYIIBI BKIIOYAIOT THPPOIII, QY-
paHwiI, THOGEHII, UMHIA30JIWI, MUPA30JII, OKCA30JIMWI, M30KCA30JIWI, THA30JWI, W30THA30JII, TPHA30JIHI,
OKCaJTNa30JIIII, THAAHA30I, TETPA30IIMII, THPUAUHII, THPUAA3HHIIT, TUPUMUIUHII, ITUPA3UHII, TPHASHHWI U
TeTpasuHmI. Kak Ucmone3yeTcs B JAaHHOM JOKYMEHTE, €CITU TAyTOMEp pajfKalia MpeJCTaBIsIeT co00i reTepoa-
puII, TaHHBIH pagMKal MmpeacTaBisieT coboi retepoapwit. TepMuH "TayToMepbl” WM "TayTOMEPHBIH" OTHOCUTCS
K JBYyM win OoJice B3aWMOIIPEBPAINAEMBIM COCIUHCHUSIM/3aMECTUTEIISIM, BO3HHKAIOIIUM B PE3yJbTaTe II0
MEHBIIEH Mepe OTHOTO (hOpMaNTBEHOTO TepeMEeNIeHUS aToMa BOIOPO/Ia U TI0 MEHBIIIEH Mepe OJHOTO U3MEHEHHUS
BaJICHTHOCTH (HaIpuMep, OJIMHAPHOMN CBS3M HAa JBOWHYIO CBSI3b, TPOWHOW CBSI3W HA OAMHAPHYIO CBSI3b WMJIM Ha-
000pot). TouHOE COOTHOIICHHE TAyTOMEPOB 3aBHCHUT OT HECKONBKHX (DaKTOPOB, BKIIOYAIOIINX TEMIIEPATYPY,
pactBopuTens u 3HaueHue pH. Peakunu tayromMepuszannu (T.e. peakIuio, 00eCcIIieYnBaONIyI0 00pa3oBaHHe Tay-
TOMEPHOH Tapbl) MOXKHO KaTaIM3WPOBATh C MMOMOIIBIO KHCIIOTHI MIIM OCHOBaHUS. MIITIOCTpaTHBHBIE PEaKIliy
TayTOMEPHU3alUi BKJIIOUYAIOT PEAKLUU KETO-€HOJIbHOM, aMUJ-UMHUIHOM, JTaKTaM-JTaKTUMHOM, €HAMHH-UMUHHOM
TAyTOMEPHU3AINY ¥ PEAKIMI0 TAyTOMEPH3AlNY CHAMUHA B IPYroi eHAMUH.

TepmuH "HachIIIEHHBIH" OTHOCHUTCS K ()parMeHTy, KOTOPHII HE CONEPKUT IBOWHOM WM TPOWHOH CBS3H,
T.¢. (hparMeHT COACPIKUT UCKIIOUUTEIEHO OJIMHAPHBIC CBSI3U.

TepMuH "HeoOs3aTENBHO 3aMCIICHHBIN" OTHOCUTCS K TOMY, YTO MOXET OBITh 3aMEIICHHBIM N He3aMe-
HIeHHBIM. B 00mem TepMuH "3aMenieHHBIA" 03HAYaeT, YTO M0 MEHBIICH Mepe OJMH aTOM BOJOPOJA, MPUCYTCT-
BYIOIIIUI B TPYIIIE, 3aMCHEH JTOMMYCTUMBIM 3aMECTUTEIICM, HAIIPUMEP 3aMECTUTEIIEM, KOTOPBIN NpU 3aMEIICHUN
obecrieunBaeT 00pa3oBaHue CTAOMIBHOTO COCTMHEHUS, HAIPUMEDP COCIHHEHUS, KOTOPOE CaMOIIPOU3BOIBHO HE
MOJBEPraeTCsl TAKOMY TPEBPAIICHUIO, KaK IIePEerpyNIIMPOBKa, 3aMbIKaHHE [TUKIIA, JINMHUHIPOBAHUE WK APYTON
peakuuu. Ecinm He ykazaHo wHOe, "3aMelnieHHas" Tpyma COAEePKHUT 3aMecTuTelNb (Hanpumep, Ci_g alTKUI, Tao-
TeH, HATPO, IuaHo, ruapokcui, C gramorenankui, C, ¢ranoreHankokcu, Cigarmn, Cs giimkmoankui, Ce joapwil,
MOHOIIMKIIMIECKUH MIIN OUIUKIIYECKUA TeTepOapri M MOHOIMKIHIECKIHA WM OUITMKINIECKAN TeTepOIHKITIII)
TIPY OJTHOM HIIK O0Jiee 3aMeIIaeMBbIX MTOJIOKEHHUAX TPYIIIHI, M €CIIH B 0001 NMpHBEIeHHOM CTPYKType 3aMEIIeHO
0oJiee OJTHOTO TOJIOKEHHS, 3aMECTUTEIH TIPH KaXKIOM ITOJIOKECHHUH SIBIITIOTCS JINOO OJMHAKOBBIMHE, THOO pa3HBI-
Mmu. [IpenycmarpuBaeTcs, 4To TEPMHUH ""3aMeUICHHBIN" BKIIOYAET 3aMeIlleHne OpraHUUeCKUX COeIMHEHUN BCEMU
JIOITYCTUMBIMHU 3aMECTUTEIISIMU M BKITFOYAET JIFOOBIC 3aMECTHTEIHM, OMUCAHHBIC B JAHHOM JOKYMCHTE, KOTOpBIC
o0ecrieunBarOT 00pa3oBaHUE CTAOWIBHOTO COSAWHCHHS. B HacTOsIeM M300pETCHUHU MpPEIyCMaTPUBAIOTCS BCE
0e3 UCKITIOYCHUS TaKue KOMOUHALIMYU C TeM, YTOOBI IOIYYUTh CTa0MIBbHOE coequaeHue. [is menell HacTosIIero
n300peTeHNs TaKKe TeTePOaTOMBI, KaK aTOMBI 230Ta, MOTYT HMETh 3aMECTUTEIH, IIPEACTABISAIONNE COO0H BOIO-
pox, w/wim JI000H MOAXOASIINN 3aMECTUTEINb, ONMMCAHHBIA B JAHHOM JOKYMEHTE, KOTOPBI COOTBETCTBYET Ba-
JIEHTHOCTSIM T€TepOaTOMOB U obecrieunBaeT o0pa3oBaHue cTabmibHOTO (pparmenta. [IpeamomaraeTcs, 9To Ha-
CTOsIIee M300peTeHNE HEe OIpaHNINBACTCA KaKUM-TH00 00pa3oM MILTIOCTPATUBHBIMHU 3aMECTUTEIISIMH, OIUCAH-
HBIMHU B JTAHHOM JTOKYMEHTE.

"3amemaeMblii  aToM  yriaepoga B KOible" OTHOCHTCA K aToMy yIjiepolia B apHilb-
HOM/TeTepOapUILHOM/KapOOIUKITHIBHOM/TETEPOIUKIMIFHOM KOJBIIE, TJIC TIPH 3TOM B aTOME yIIIEpPOAa MPHUCYT-
CTBYET IO MEHbIIEH Mepe OJIMH aTOM BOAOPOJa, KOTOPBIA 3aMEHEH IONMYCTUMBIM 3aMECTUTENIEM, ONpEesIeH-
HbIM BbIlIEe. "3aMmellaeMblii atoM a3zoTa B KOJbLE" OTHOCHUTCS K aroMy a3oTa B TeTepoapuiIbHOM-
TETePOIUKIIIBHOM KOIIBIIE, TJC TIPH ATOM B aTOME a30Ta MPUCYTCTBYET IO MEHBIIICH Mepe OJWH aTOM BOAOPO-
J1a, KOTOPBII 3aMEHEH JTOMMYCTUMBIM 3aMECTUTEIICM.

Ecimu He ykazaHo wHOe, "3aMelleHHAs" TPYIa CONCPKUT 3aMECTHTENb MIPH OJHOM WK 0ojee 3amelac-
MBIX IOJIOKCHHUAX TPYIIIBL, M €CIIU B JIIO00W MPUBEACHHONW CTPYKType 3aMEIIeHO 0oJiee OJHOTO ITOJIOKCHHUS,
3aMECTHTEIH NPU KaXkKIOM MOJOKEHUH SBIISIOTCS JTHOO0 OAMHAKOBBIMH, MO0 pa3mudHBIMA. [IpemxycMaTpuBaeT-
Cs1, 9YTO TEPMHH "3aMeIIeHHBIN" BKIIIOYAET 3aMelleHNe OPraHMIECKUX COCTUHEHNI BCEMU JIOMyCTUMBIMH 3aMec-
TUTETSIMHU U BKIIIOYACT JIIOOBIE 3aMECTUTEIH, ONMMCAHHBIE B TaHHOM JIOKYMEHTE, KOTOpPBIE 00ecleunBaioT oopa-
30BaHNE CTAOMIIFHOTO COeAMHEHHs. B HacTosAmeM M300peTeHnH IpeayCMaTPUBAIOTCS Bce 0€3 MCKITIOUEHHsS Ta-
Kre KOMOUHAIIMY C TEM, YTOOBI OJIYYHUTh CTA0MIFHOE coeAnHEeHHE. J{J1s 1eneil HacTosmero n300peTeHus Takue
TeTepOaTOMBI, KaK aTOMBI a30Ta, MOTYT UMETh 3aMECTHTEIH, MPEACTABIISIONINE cO00I BOJOPO, W/WIH JTHO00M
TOJIXOISAIIHI 3aMECTHTENb, OTIMCAHHBIN B JAHHOM JOKYMCHTE, KOTOPBI COOTBETCTBYET BaJICHTHOCTSIM TeTepOa-
TOMOB ¥ 00eCIieYnBacT 00pa3oBaHue CTa0MIBLHOTO (parmeHTa. [Ipesmonaraercs, 4To HacTosAIIee U300pEeTCHIUE
HC OIpaHUYUBACTCS KaKHUM-THOO 00pa3oM HILTIOCTPATHBHBIMH 3aMECTUTEIISIMU, ONMCAHHBIMU B JAHHOM JIOKY-
MEHTE.

Tepmun "ranmoren" wim "ramoreHua" oTHOCHTCS K PTopy, XiIopy, OpoMy win Hoy.
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Tepmun "amun" OTHOCHTCS K IpyIe, HMeroleil oduyio popmyny -C(=0)R™!, -C(=0)OR*!, -C(=0)-O-
C(=0)R™, -C(=0)SR™, -C(=O0)NR™), -CE=SRY, -CE=S)NRM), u -CE=S)SRM), -C(=ENRMHRM,
-C(=NR*HORX!, -C(=NR*HSR*! 11 -C(=NR*")N(R*"),, rne R*' npexncrasmsier coGoii Bomopox; rasoreH; 3ame-
LICHHBIN WK HE3aMEIICHHbIN TMAPOKCUIT; 3aMEILEHHBIN UM HE3aMEILEHHBIM THOJI; 3aMEICHHBIN WIX He3aMe-
IIEHHBIM aMHUHO; 3aMEIICHHBIN M He3aMEIICHHBIN alliiI, IUKIMYCCKAN MIIH allMKIMYCCKAM, 3aMEIICHHBIN FITH
He3aMeIIeHHBIH, Pa3BETBICHHBIN WM Hepa3BeTBICHHBIA C.jo QKW MUKIMISCKAN WIH alMKIMIECKUH, 3aMe-
IICHHBIN WM He3aMEIIEeHHBINA, pa3BETBICHHBI WJIH HEpa3BETBICHHBIN C,.(lIKCHHI; 3aMEIICHHbIN WM He3a-
MereHHbIH C,_joaTKHHWT, 3aMeIIeHHbIN iu He3aMeleHHbINH Cg_,apiil, 3aMEICHHBIN WM He3aMelIeHHBIN Te-
TEpoapwII, €CIH MO3BOJSICT BAJICHTHOCTh. MIUTFOCTpaTUBHBIC allWJIbHEIC TPYIIE BKIFOUYAOT anbaeruasl (-CHO),
kapOoHoBbIe KHCIOTHI (-CO,H), KETOHBI, alMATraIOTeHUIbI, CIOXKHBIC YQUPHI, aMUJIbI, IMUHBI, KapOOHATHI, Kap-
0aMaThl 1 MOUCBUHEI.

B KOHKpETHBIX BapHaHTaX OCYMICCTBICHHS 3aMCCTHUTEINb, IPUCYTCTBYIOIINI IPU aTOME a30Ta, aTOME KH-
CJIOPOJIa WIIM aTOME CEphI, MPEICTABIACT COOOH 3alIMTHYIO TPYIITY IS aTOMa a30Ta, 3alllUTHYIO TPYHILY s
aToMa KUCJIOPOJIa WK 3allIUTHYIO TPYIITY JJIS aTOMa Cepbl COOTBETCTBCHHO. 3aIllUTHBIC TPYIIIBI IS aTOMa a30-
Ta, KACIOPOJIa ¥ CEPBI XOPOIIIO N3BECTHHI U3 YPOBHA TEXHUKH W BKIIIOYAIOT T€ U3 HHUX, KOTOPBIE MTOJIPOOHO OITH-
canbl B 1oKymeHte Protecting Groups in Organic Synthesis, T.W. Greene and P.G.M. Wuts, 3° uznanune, John
Wiley & Sons, 1999 1., BKIIOYEHHOM B JaHHBIN TOKYMEHT MOCPEACTBOM CCBHUIKH. Hampumep, 3alIUTHBIC TPYTI-
IBL TSI aTOMa a30Ta BKJIOYAIOT 0e3 OTpaHHdeHHs (OpPMaMUA, alleTaMH[, XJIopaleTaMull, TPUXJIOpareTaMusl,
TpudTOpareramMus, (heHWIaneTaMua, MeTHIKapOamar, sTuikapbamar, 9-hmyopermnmetmiikapbamar (Fmoc),
tpeT-OyTunkapdbamar (BOC wmm Boc), 1-anamantunkap6amar (Adoc), Bunmikap6amat (Voc), ammmikapoamar
(Alloc), 2-(tpumeruncumun)atokcu |Metin (SEM), n-tonyoncynsdonamun (Ts), Genzoncynbdonamun, 2,3,6-
TpuMeTHII-4-MeTokcubenzoncynbhonamuy (Mtr), 2,4,6-tpumertokcubensoncyiabdonamun (Mtb), nmponszBomHOe
(enornazuami-(10)-ammia, npousBogHoe N'-I-ToayosICyaIb(OHIIAMUHOANWIA U T.1. MIUocTpaTUBHEIE 3aIHT-
HBIC TPYIMITBI JJI aTOMa KUCIIOpOJia BKITFOYAIOT Oe3 orpaHumdeHus MeTwi, MetokcuMetunn (MOM), metmiatrome-
tun (MTM), tper-Oytnnrtuomerm, (deHmnauMeTwiIcHImI) MeTokcumeTmwn (SMOM), OeH3MIOKCUMETHI
(BOM), n-metokcubensunokcumetrsi (PMBM), (4-metokcudenokcn)metmnn (p-AOM), TeTparuaporvpaHmI
(THP), metancynbsdonar (Me3unat), oensmicynbdonat u to3unar (Ts).

TepmuH "yxonsmas rpynma" TPUBOIUTCS B €r0 0OBIYHOM 3HAYCHHUH B 00JIACTH CUHTE3a OPTaHHMIECKUX CO-
eAMHEHWA ¥ OTHOCUTCS K aTOMY WJIM TPYIIE, KOTOPBIE MOTYT OBITh BBITECHEHBI HyKJeogmioM. [Ipumepsr moa-
XOISIINX YXOISANIUX TPYII BKIIOYAIOT 0e3 orpanmdeHus rajoreH (takout kak F, Cl, Br wm I (fion)), ankokcu-
KapOOHHUIIOKCH, apHIIOKCUKApOOHUIIOKCH, aTKaHCYJIh()OHWIOKCH, apeHCYJIb()OHUIOKCH, aTKUIKApOOHMIOKCH
(HanpuMep, aleTOKCH), CIOKHBIA 3QHUp CYIb(HOHOBON KUCIOTHI, TAKOH Kak ToiyoJcyiabdoHar (Tosmiat, -OTs),
MeTaHcynbQoHar (Me3unat, -OMs), nm-6pomoensoncynbdonmnokcu (oposminar, -OBs), -OS(=0),(CF,);CF; (Ho-
Hadnar, -ONf) wnu tpudropmerancynsdonar (tpudmnat, -OTY).

TepmuH "dapmarieBTUUECKU pHeMiIeMast COJIb" OTHOCUTCS K TAKHM COJISIM, KOTOPBIE B Tpe/ienax o0bema
MEIUIIUHCKOTO MHEHHUS SBJISFOTCS MOAXOJSIIUME JJIsl IPUMCHEHUS B KOHTAKTE C TKAHAMU JFOJCH W HU3IINX
JKUBOTHBIX 0€3 YpE3MEPHOW TOKCHYHOCTH, PA3IPAXKCHHUS, aJUICPIHUCCKON PEaKIUH U T.II., & TAKXKE SBISFOTCS
COIIOCTaBUMBIMHU C Pa3yMHBIM COOTHOIIEHHEM IT0JIb3bl/prcka. PapMaIieBTHICCKH IPHUEMIIEMBIE COJIM XOPOIIO
W3BECTHHI M3 ypoBHsA TexHUKU. Hampumep, Berge et al. mogpobrHo ommcanu dapMarieBTHIecKu IpreMiIeMbIe
comm B nokymenTte J. Pharmaceutical Sciences, 1977, 66, 1-19, BKIIOYeHHOM B JIJAHHBIH JTOKYMEHT TOCPEICTBOM
ccputk. DapManeBTHUECKH MIPUEMIIEMBIE CONHM COSAWHEHHH IT0 HACTOSIIEMY M300PETCHHIO BKIIIOYAIOT COJIH,
KOTOPBIE TIOIYYEHBI U3 IMOAXOSIINX HEOPTaHUIECKUX W OPTaHWIECKUX KHUCIOT U ocHoBaHM. [Ipumepamu dap-
MAICBTUYCCKH MPUEMIIEMBIX, HETOKCUYHBIX COJCH MPUCOCIMHEHUS KUCIOTHI SBISIOTCS COJIM, 00pa30oBaHHBIC
AMHUHOTPYIIIIAMH ¥ HEOPTaHMYCCKUMH KUCIOTAMH, TAKUMH KaK XJIOPUCTOBOIOPOIHAS KHUCIOTa, OPOMUCTOBOIO-
ponHas KucioTa, pochopHast KHCIOTa, CepHas KACIOTAa U MEPXJIOpHAsi KUCIOTA, WM OPraHWYeCKUMU KUCIIOTa-
MU, TAKUMH KaK YKCYCHas KHCJOTa, IIaBeJeBas KUCJIOTa, MAallCHHOBAas KHCIOTA, BUHHAS KHCJIOTA, JIMMOHHAS
KHCJIOTA, SHTapHAs KUCIIOTa WM MaJOHOBAsl KMCIIOTA, WITH TOJTYYCHHBIC ¢ TIOMOIIBIO APYTUX CIOCOOOB, H3BECT-
HBIX U3 YPOBHS TEXHUKHU, TAKUX KaK HOHHBIN oOMeH. Jpyrue ¢apmaneBTHIeCKH MPUEMIICMBIC COJM BKITFOYAIOT
COJIH, TIPEICTABIISIIOIINE COOOH aaMIaT, abriHaT, ackopoar, acraprar, OeH30JCcynbhoHar, OeH30aT, OUCYIb(AT,
Oopat, Oytupar, kampopar, kampopcynbPoHaT, MATPAT, ITUKIOMEHTAHIIPOITUOHAT, TUTJTFOKOHAT, JOACIMICYITh-
(ar, aTancynbdoHaT, popmuat, pymapar, TIIFOKOTENTOHAT, TIUIepodocdaT, MIFOKOHAT, TeMUCYIb(aT, FenTaHo-
aT, TeKCaHoaT, HOATUAPAT, 2-THAPOKCUITAHCYNIb(OHAT, TAKTOOMOHAT, JIAKTAT, JIaypaT, JJaypuwicyabdar, Maiar,
Majear, MaJlOHaT, MeTaHCYIb(hoHaT, 2-HapTamuHCYTH()OHAT, HUIKOTUHAT, HUTPAT, OJIeaT, OKCaJaT, MaJbMHTAT,
rmamoar, MeKTHHAT, nepcyibdart, 3-heHummponroHat, ¢ocdar, MIKpaT, MUBAIAT, MPOIMHOHAT, CT€APAT, CYKIIH-
HaT, cynb(daT, TapTpaT, THOIMAHAT, M-TOJYOJICYIh(OHAT, YHICKAHOAT, Baiepar u T.. CONH, MONyYeHHEBIC U3
MOJXOISAIINX OCHOBAHHM, BKIIOYAIOT COJIM MICIOYHBIX METAJIOB, MICIIOYHO3EMEIBHBIX METAJUIOB, aMMOHUS U
N'(C,_4ankun), . TUIHMYHBIE COMM IIENOYHBIX HIIH IEIOYHO3EMENBHBIX METAJIOB BKIIOUAIOT COIM HATPUS, JTH-
TUSI, Kalusl, Kalblys, MarHus U T.1. JONMOJHHUTENIbHBIC (hapMaIleBTUICCKH MPUEMIIEMBIC COJH BKIIIOYAIOT, €CIIH
9TO IeNIeCO00pa3HO, HETOKCUYHBIC KATHOHBI aMMOHHUS, YeTBEPTUIHOTO aMMOHHUS ¥ aMUHOB, IPH 3TOM 00pa3o-
BaHBI C UCIOJB30BaHUCM TaKUX MPOTHBOMOHOB, KAK MOHBI TAJIOTCHHUIA, THIPOKCUIA, KapOOKCHIIaTa, Cyab(ara,
(dbocdara, HUTpaTa, HU3IIETO AMKUICYIL(OHATA U apUIICYIh(hoHATA.

Tepmunb! "koMmosuiusa" u ""cocTaB" MPUMEHSIOT B3aUMO3aMEHIEMO.
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TepmuH "cyOBekT", B OTHOIIEHHH KOTOPOTO MPEAYCMOTPEHO BBEAECHHE, OTHOCHUTCS K YEIOBEKY (T.€. MyX-
YUHE WIH JKCHIUHE JIF000H BO3PAaCTHOM TPYIIIBI, HATIPUMED, CYOBEKTY IETCKOTO Bo3pacTta (HarpuMep, MiaIeH-
1Ty, peOCHKY WJIH TIOJPOCTKY) HITU CYOBEKTY, SBISIOMEMYCS B3POCIBIM YEJIOBEKOM (HapuMep, MOJIOJIOMY Yesio-
BEKY, UEJOBEKY CPEIHMX JIeT WM MOXIJIOMY YeJIOBEKY)) WM XMBOTHOMY, OTIMYHOMY OT 4YeJoBeka. B KoH-
KPETHBIX BapHaHTaX OCYIIECTBIICHHS )KHBOTHOE, OTIIMYHOE OT YEJIOBEKa, MPEICTABISIET COO0H MIICKOTIHUTAOIIEe
(manpumep, mpuMat (HarpuMep, ABAHCKUN MaKak MM MaKaK-pe3yc)), KOMMEPUYECKHA 3HAYMMOE MIICKOTIMTAIOIIee
(HampuMmep, KPYIHBIN poraThlii CKOT, CBUHBS, JIOMAaAb, OBIa, KO3a, KOIIKAa WK cobaka) WX NTHILY (HalpuMep,
KOMMEpYecKH 3HaYMMas NTHIA, Takas KaK KypHIla, yTKa, TyCh WM WHAIOK). B KOHKPETHBIX BapHaHTaX OCYIIe-
CTBJICHUS )KHBOTHOE, OTIIMYHOE OT YEJIOBEKA, MPEACTABIACT COOON PHIOY, PENTHIIHIO WIH 36MHOBOJHOE. JKUBOT-
HOE, OTJIMYHOE OT YEJIOBEKa, MOKET MPEJCTABIATh COO0H 0CO0b MYMKCKOTO I0JIa MM 0COOBb KEHCKOTO IOJIa Ha
nmr000# craguu pa3suTHs. JKUBOTHOE, OTIMYHOE OT YEIIOBEKA, MOXKET MPEACTABIATE COOOW TPAHCTEHHOE KHUBOT-
HOE WJTH TCHETUYCCKU CKOHCTPYHPOBAHHOE KUBOTHOE. B KOHKPETHBIX BapHaHTaX OCYIICCTBICHUS CYOBEKT SIB-
JSETCS MalMeHTOM. TepMHH "manueHT" OTHOCHUTCS K CYOBEKTY, SIBIIIOMICMYCS YEJIOBEKOM, HYXKIAIOIIMMCS B
JeueHNH 3a00JIeBaHus. B KOHKPETHBIX BapHaHTaX OCYIIECTBICHHUS TCPMUH "MalUCHT" OTHOCHUTCS K B3POCIOMY
YeJIOBEKY B BO3pacTe cTapiie 18 ner, Hy)KaaromeMycs B JeueHHH 3a00eBaHms. B KOHKPETHBIX BapHaHTaxX OCY-
MIECTBIICHUS TEPMUH "TIAIIMEHT" OTHOCHUTCS K YEIOBEKY, SBIAIONIEMYCsl peOSHKOM B Bo3pacTe He crapiie 18 jer,
HYXIAIoIIeMycsl B JIeUeHHN 3a00JIeBaHNs. B KOHKPETHBIX BapHaHTaX OCYIIECTBIICHHS MAalMEHTa HE MTOIBEPraIn
peryIspHON Tpoueaype NepenrBaHus KpoBH (HaIpUMep, TOABEprain He Oojee 4 mpoueaypaM IepeuBaHU
KpOBH 3a 12-mecsiuHBIN nepron). B onpeneneHHpIX BapiHaHTaX OCYIIECTBICHHUS HMallHeHTa TOABEPTAIH PEeTyIsip-
HOU TIpoIeype MepeIUBaHNus KPOBH (HAIIpPHMeEp, IMOIBEPraly MO0 MEHbIIEH Mepe 4 mpomenypaM IepeIrnBaHus
KPOBH 3a 12-MeCsSYHBIN Mepro). B ompeieneHHpIX BapuaHTaX OCYIIECTBICHHS CYOBEKTa MOBEPTali CILICHIK-
TOMHHU. B ompeneneHHbIX BapraHTaX OCYIICCTBICHHS CyOBEKTa MOIBEPTANIN CINICHIKTOMHHY U TIOJBEPTald PEry-
JSIPHOW TIPOIEAype MEpeINBaHUs KPOBH. B Ompe/eicHHBIX BapHaHTaX OCYIICCTBICHUS CYOBEKTa ITOABEPTaH
CIUICH3KTOMUH U HE TIOJIBEPTalli PEryIIPHOI MpoIeaype MepeTuBaHus KPOBH.

Tepmun "BBOIUTHE", "OCYIIIECTBIATH BBE/ICHHE" WK "BBEICHUE" OTHOCUTCS K UMILIAHTALINH, 00CCIICUYCHHIO
BCACBIBAaHMSI, TIPOTIIATHIBAHUIO, BIIPHICKUBAHMIO, BABIXAHUIO WM BHEIPEHUIO HHBIM 00pa30M COCIWHCHHS, OTIH-
CaHHOTO B JAHHOM JOKYMEHTE, FJIF KOMIIO3HUIIMU Ha €T0 OCHOBE B OPTraHW3M CyOBEKTa MK Ha €ro Teo.

Tepmunb! "nedenne", "meunts" U "OCYIIECTBIATH JeUeHHe" OTHOCITCS K YCTpaHEHHUIO, OOJETYeHUIo, 3a-
JIepKKe BOSHUKHOBCHHS WJIH TIO/IaBIICHUIO IIPOTPECCUPOBAHUS 3a00JI€BaHIS, OIIIMCAHHOTO B JAHHOM JTOKYMEHTE.
B HEKOTOpHIX BapHaHTaxX OCYIICCTBICHUS JICUCHHE MOXKET COBEPIIAThCS IIOCIIE Pa3BUTHS WIIM HAOIIOACHUS O-
HOTO WJIM 0oJiee MPU3HAKOB WIJIM CUMIITOMOB 3a0oJieBaHUs (T.€. TepareBTHIeCKoe JieueHne). B mpyrux BapuaH-
TaX OCYILECTBIICHUS JICUCHUE MOXKET COBEPIIATHCSA MPU OTCYTCTBHH MPU3HAKOB U CHMIITOMOB 3a00JICBaHHUS.
Hanpumep, nedeHre MOXKET COBEPIIATHCS B OTHOIICHHHU IMPEIPACIONOKCHHOTO K 3a00JICBAHUIO CYOBEKTa 0
TPOSIBIICHUS CHMIITOMOB (T.€. Mpo(riIakTHIecKoe JicueHUe) (HampuMep, ¢ yIeTOM aHaAMHE3a CHMIITOMOB H/HJIH C
YYeTOM BO3ACUCTBUS maToreHa). JIedeHHe MOXKHO TaKkkKe MPOAOJDKATH MOCIC YCTPAHCHUS CUMIITOMOB, HAINpH-
Mep, JUTS 3aJICPXKKU WIH MPEIOTBPAICHIS TIOBTOPHOTO MPOSBICHUS CUMIITOMOB. B HEKOTOPHIX BapHaHTaX OCY-
IIECTBJICHUS JICUYCHHUE BKITIOYACT 3a/ICPKKY BO3HHUKHOBEHUS TI0 MEHBIICH Mepe OJHOTO CHMIITOMA HAPYIICHUS B
TEYEeHHE HEKOTOPOTO IIEPHOAa BPEeMEHH.

Tepmuns! "cocTosHne", "3a001eBanue” U "HapyIIeHUe" TPUMEHSIOT B3aMMO3aMEHSIEMO.

"DddeKkTHBHOE KOJIMYECTBO" COCNUHEHUS, ONMMMCAHHOTO B JAHHOM JOKYMEHTE, OTHOCHUTCS K KOJHYECTBY,
JIOCTaTOYHOMY JIJIsl 0OecIiedeHrs] He0OX0IUMOTO OMOJIOTHIECKOTO OTBeTa. D(PPEKTUBHOE KOJIUIECTBO COCMHE-
HUS, OTIMCAHHOTO B TaHHOM JTOKYMEHTE, MOKET BaphHPOBATH B 3aBHCHMOCTH OT TaKHX (PaKTOpOB, Kak HEOOXO-
JTUMasi OMOJIOTHYeCKass KOHEYHas TOYKa, (hapMaKOKWHETHKA COCIMHCHUS, COCTOSIHUE, MOJUIeKAIIee JICUCHHIO,
croco0 BBEJICHUS, a TAKXKE BO3PACT U 00IIee COCTOSIHUE 37J0POBbs CYyObEeKTa. B HEKOTOPHIX BapHaHTaX OCYIIECT-
BJICHUS d(PPEKTHBHOEC KOJIMYECTBO MPEACTABIACT COOON TepameBTUYECKH S((EKTUBHOE KOIUYECTBO. B KOH-
KPETHBIX BapUAHTaX OCYIICCTBICHUSA Y(PPEKTHBHOEC KOJIMYCCTBO JOJDKHO BBI3BIBATH ¥ CYOBEKTa OTBET B OTHO-
IICHUU TEeMOTJIOOWHA, MPEACTABISIFONINI COOON IMOBHINICHUE KOHICHTpanuu Hb OTHOCHTENEHO HCXOIHOTO
ypoBHs, cocTaBisromee >1,5 r/mi1. Mcxonnas koHnentparus Hb y cyObpekTa npeacrasiseT coboit cpenHee 3Ha-
YCHHE BCEX JOCTYITHBIX 3HAYCHHUI KOHIICHTparuu Hb mepen iedeHreM ¢ MOMOIIBI0 COCTIUHCHHS. B KOHKPETHBIX
BapHaHTaX OCYMICCTBICHUS Y(PPEKTHBHOEC KOJIMYCCTBO JOJKHO BBI3BIBATH ¥ CYOBCKTa OTBET B OTHOIICHHHU Te-
MOTJIOOWHA, TPEACTaBILIIONNI co00i MOBHIIICHHE KOHIEHTpar Hb OTHOCHTENTFHO MCXOTHOTO YPOBHS, CO-
crapistomiee >1,0 T/m1. B KOHKPETHBIX BapuUaHTaX OCYIICCTBICHUSA d(PPEKTHBHOC KOIUUECTBO JOJDKHO BBI3BI-
BaTh y CyOBbEKTa OTBET B OTHOIICHWH T'€MOTJIOOWHA, MPEACTABISIONINI CO0O0M TMOBLINICeHHE KOHIeHTpanuu Hb
OTHOCHTEIILHO HCXOJHOTO YPOBH, cOcTaBisitomiee >2,0 r/mn. B KOHKpPETHBIX BapHaHTaX OCYHICCTBICHHS (-
(heKTUBHOE KOJHMYECTBO IIPEACTABISAET COOON KOIMYECTBO COCITUHEHHS, ONMHMCAHHOTO B JAHHOM JOKyMEHTE, B
OTHOKpATHOH 103¢. B KOHKPETHBIX BapHaHTaX OCYIICCTBICHUS Y(PPEKTHBHOE KOIUIECTBO MPEACTABIISIET COOOH
00BETMHEHHBIE KOJIMYECTBA COCAMHEHHS, ONMCAHHOTO B JAHHOM TOKYMEHTE, B HECKOJBKHX H03ax. B ompene-
JICHHBIX BapUaHTaX OCYMIECTBICHUs d()(HEKTHBHOE KOJWIECTBO MPEICTABIACT COOOH TepaneBTHIeCKu 3 dek-
TUBHOE KOJIUYECTRO.

"TepaneBTryecku 3 PeKTUBHOE KOMMUECTBO" COCAMHEHHUS, OMMUCAHHOTO B JAHHOM JTOKYMEHTE, MPEICTaB-
JSeT cO00M KOJIMYECTBO, TOCTATOYHOE Il 00SCIICUCHHS TCPATICBTHICCKOTO MPEUMYIIECTBA B JICUCHUU COCTOSI-
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HUS WK IS 3aJIep>)KKH WIIM CBEJICHUSI K MHHHUMYMY OJHOTI'O WM 0ojee CHMITOMOB, acCOLMHPOBAHHBIX C CO-
crostaueM. TepaneBTiuueck 3()(PEKTHBHOE KOJIMYECTBO COSAWHEHUs] O3HAYACT KOJIMYECTBO TEPATIEBTHUECKOTO
CpeICTBa, OTACIBHO WM B KOMOWHAIIMK C JPYTUMH BHAAMHU TepalHH, KOTOPOe 00ECIIeYNBAET TEPaNeBTHYECKOE
MIPEUMYIIIECTBO B JICUCHUH COCTOSHUS. TepMuH "TepaneBTHYeCKH 3((HEKTUBHOE KOJTMUECTBO" MOXKET OXBAThI-
BaTh KOJIMYECTBO, KOTOPOE YIYYIIAeT B IIEJIOM TEPalHio, YMCHBIIACT WIH YCTPAHIET CUMITOMBI, IPU3HAKN WIIN
MPUYIMHBI COCTOSIHHS H/YUTH TIOBBIIIAET TEPAIeBTHIECKYIO 3(p(PEeKTHBHOCTE APYTOTO TEPAIEBTUIECKOTO CPECT-
Ba. B KOHKpETHBIX BapHaHTaX OCYIIECTBIICHHUS TEPAIEBTHUECKN d3PPEKTUBHOE KOTMIECTBO NPEACTABIIET COO0M
KOJIMYECTBO, JOCTATOYHOE U oOecrieueHus: n3MepseMoro ypoBHs aktuBannd PKR mukoro twma wimm ee my-
TaHTHOM (OopMbI. B ompeneneHHBIX BapHaHTaX OCYIIECTBICHUS TeparneBTHYECKH 3()(EKTHBHOE KOJINYECTBO
MPE/ICTaBISIET COOOM KOJMUYECTBO, TOCTATOYHOE s 00ECIeUeHUs PEeryJsiun ypoBHe# 2,3-audocdoraunepaTa
w/umn ATP B KpoBH, B OTHOIIECHHH KOTOPOI CyIIECTBYET Takas HEOOXOAMMOCTb, WJIHM JUIS JIeUeHHs AedunnTa
nupyBatkuHassl (PKD), remonuTiyeckoit aneMuu (HapuMep, XpOHHYECKON TeMOIMTHYECKOI aHeMUH, Hacle -
CTBEHHOI Hec(epoUNTapHOH aHEMHUM), CEpHOBHIHOKJIETOYHOM aHEMHHM, TajacceMHuM (Hampumep, Oera-
TaJlaCCEMMH), HACIIEACTBEHHOTO ChepOIMTO3a, HACIEICTBEHHOTO MUINITONNTO3a, A0eTATUIIONPOTEHHEMUH (MITH
cunapoma baccena-KopHiseiira), mapokcu3MaabHOW HOYHOW TeMOTJIIOOMHYPHH, MPUOOPETEHHONW TeMOJUTHYIC-
CKOHM aHeMmuM (HarpuMmep, BPOXKACHHBIX aHeMUH (HampuMep, SH3UMOIATHH)), aHEMHUH TIPH XPOHUUYECKUX 3a00-
JICBaHUAX, WIH JICUCHHs 3a00JIeBaHUI WM COCTOSHHMA, KOTOPHIC aCCOIMUPOBAHBI C MOBHIMICHHBIMH YPOBHIMH
2,3-mudocdormunepara (Hampumep, 3a00JIeBaHUH ITeUeHN). B onpeeleHHbIX BapuaHTaX OCYIIECTBICHUS Tepa-
MIEBTHIECKHU 2PPEKTUBHOE KOJTMUECTBO MPEACTABIAECT COO0H KOJIMUECTBO, TOCTATOYHOE I 00ECTICUCHHUS N3Me-
psiemoro ypoBHs akTtuBaruu PKR aukoro Thma wiau ee MyTaHTHOW (OpPMBI M IJISl PETYyJSIIUN ypoBHEH 2,3-
mudocdornuiepara B KpOBH, B OTHOIIEHHH KOTOPOH CYHIECTBYET Takasi HEOOXOAUMOCTb, WM JUIS JICYSHUSI Jie-
¢unnTa nupysatkuaassl (PKD), remonmTrdeckoil aHeMuu (HarpuMmep, XpOHNHYECKOH TeMOJIUTHYECKOI aHeMuH,
HacJIeJCTBEHHOW HecdepolnTapHOi aHeMHH), CepIIOBUAHOKICTOYHON aHEMHH, TajlacCeMHH (Hampumep, Oerta-
TaJlaCCEMHH), HACIIEACTBEHHOTO ChepOIMTO3a, HACIEICTBEHHOTO MUINITOINTO3a, A0eTATUIIONPOTENHEMUH (MITH
cuaapoMa baccena-KopHiBeiira), mapokcu3ManbHOH HOYHOW TeMOTJIOOMHYPHH, TPHOOPETEHHOW IeMOJIUTHYE-
CKOHM aHemuM (HaIrpuMep, BPOXKACHHBIX aHeMUH (HampuMep, SH3UMOIATHH)), aHEMHUH TP XPOHUUYECKUX 3a00-
JICBaHUAX, WIH JICUCHHs 3a00JIeBaHUI MM COCTOSHHA, KOTOPBIC acCOIMUPOBAHBI C TOBHIMICHHBIMH YPOBHIMHU
2,3-mudocdornaunepara (HampuMmep, 3a00JeBaHUK TeUeHH). B oqHOM acmekTe TepamneBTHYECKH 3G (HEKTHBHOE
KOJIMYECTBO TPEACTABIIAET COOOW KOTMIECTBO, Tpedyromeecs sl o0ecnedeHns y cCyObeKTa OTBETa B OTHOIIIC-
HHUH TeMOTIIO0MHA, IIPEICTaBIIONIET0 cO00H yBennueHne KOHIeHTpanui Hb 0oTHOCHTETFHO NCXOTHOTO YPOBHS,
cocraBistroniee >1,0 /o (B wactHocTH, >1,5 v/mn wimn >2,0 1/mn). McxoqHoe 3HayeHne KoHIeHTpanuu Hb y
cyOBeKTa IpeAcTaBiIsieT COO0H cpemHee MO0 BCEM IOCTYIHBIM 3HA4CHHSAM KoHIeHTparmuu Hb B mpenmemax mo
MEHBIIIeH Mepe IBYX Hellenb (Harmpumep, 3 Helenb, 4 Heaenb, 5 Heleab Wik 6 Hellelb) 10 POBEACHHUS JICUSHUS
C MTOMOIIBIO COEMHEHHsI, ONMCAHHOTO B JTaHHOM JIOKYMEHTE. B ompeneneHHbIX acneKkTax TepaneBTHYecKH d¢-
(heKTHBHOE KOJIMYECTBO MPEACTABISIET COOOH KOJMUECTBO, TpeOyemMoe sl yMEHBIICHUS OOIIEro KOJIMYeCTBa
HepeNMBaHUi KPOBHU, KOTOpbIE HEOOXOAMMBI MAMEHTy. B oHOM acriexte TepaneBTHYecKr 3P PEKTHBHOE KOJIH-
yecTBO Haxoautcs B auanazone 0,01-100 mr/kr Beca Tena/IeHb NPEICTaBICHHOTO COCTUHEHMS, KaK, Halpumep,
0,1-100 mr/kr Beca Tenma/neHb. B omnpeneneHHBIX BapHaHTax OCYILECTBICHHS TeparneBTHYeCKH d(deKTHBHOE
KOJIMYECTBO JOJDKHO YMEHBINATh 001IIee KOIHIECTBO MTEPETUBAHUN KPOBH, KOTOPBIE HEOOXOANMBI MAITHEHTY.

Kak 310 mcmonb3yeTcst B JTaHHOM JTOKYMEHTE, yMEHBIIEHHE 00Iero Heo0X0AUMOTr0 KOIMYEeCTBa TIepeI-
BaHUI KPOBU O3HA4YaeT YMEHBIICHHE IT0 MeHbIIeH Mepe Ha 20% kommdectBa enuaul RBC, mepenuBanue KoTo-
PBIX OCYIIECTBILIIOT B IpeeiaX 10 MEHBIICH Mepe 5 HeAemb JIedeHns. B onpeneneHHpIX BapraHTaX OCYIIECTB-
JICHWs YMEHBIICHHE OOIIero HeoOXOIMMOI0 KOJIWYEeCTBA MEPEINBaHUI KPOBU MpPEICTaBIsIeT co00H yMEHbIIIe-
Hue Ha >33% konuuectBa eannull RBC, nepenuBanue KOTOPBIX OCYIIECTBISIIOT B MpejesiaXx Mo MEHbIIeH Mepe
5 Henens jeueHns. B ompeneneHHbIX BapraHTaX OCYIIECTBICHUS YMEHBIIEHHE 00IIero HeoOX0IUMOT0 KOJInde-
CTBa NeEpeNMBaHUI KPOBM HAONIOAAIOT yepe3 1o MeHblueil mepe 10 Hemenp (Hampumep, 1Mo MeEHbIIEH Mepe
20 Heneb WM 10 MEeHbIIEH Mepe 24 HeenH) JICUeHHUI.

Hcnonp3yemble B JaHHOM JOKYMEHTE ceproBHAHOKIeTouHas aHeMus (SCD), 3aboneBanue, 00ycnoBieH-
HOE TeHOTUIIOM SS reMoryio0NHa, U JPernaHonruTO3 NPUMEHSIOT B3auMo3aMeHsieMo. TepMuH "ceproBHIHOKIIE-
ToyHast anemus" (SCD) onmceIiBaeT rpymny HaclIeACTBEHHBIX HApYIIEHUI cO CTOPOHBI APUTPOLUTOB. B ompene-
JICHHBIX BapHaHTaX OCYIIECTBICHUsS y cyObekToB ¢ SCD B spuTpoLMTaX MMEETCSl aHOMAJIBbHBIH T'eMOTJIOOHH,
Ha3bIBAEMBI TE€MOTIIOOMHOM S I TEMOTJIIOOMHOM CEPIIOBHAHBIX IPUTPOLUTOB. B ompeneneHHbIX BapHaHTax
ocymiecTBiieHus y moaen ¢ SCD umMeeTcs 1Mo MEHBIIEH Mepe OAWH aHOMAJLHBIA TeH, 00yCIaBIUBAIOIIHI MTPO-
JyIIApOBaHKe reMoriio0nHa S B opranusMe. B onpeneneHHBIX BapraHTax ocyliecTBIeHus y moaei ¢ SCD ume-
€TCs IBa TeHa reMorjoouHa S, TeHOTHII SS reMorIo0nHa.

Tanaccemust IpeCcTaBiseT cOOOI HACIEICTBEHHOE HAPYIIIEHHE CO CTOPOHBI KPOBH, IPH KOTOPOM B OpTaHM3ME
TIPOYIIMpPYETCs aHOMaJTbHAs (hopMa reMoryioonHa. B ornpereieHHpIX BapriaHTaX OCYIIECTBIICHHUS aHOMabHast popma
TeMOTJIO0NHA TIPUBOJUT B pe3yibTate K aeduumty oo anbda-, mmbo Oera-rnobuHa. B onpereneHHbIX BapHaHTax
OCYIIECTBJICHHUS HApPYLICHHE IPUBOANT B PE3YJIbTaTe K pa3pyIIECHHIO OOJIBIINX KOJIMYECTB SPUTPOLIUTOB, YTO BHI3BIBACT
aHeMHIO. B onpezienieHHbIX BapHaHTax OCYILECTBICHHUS TalacCeMusl PEACTaBIsieT coboil anbga-Tanaccemuro. B omnpe-
JICJICHHBIX BapUAHTaX OCYILECTBIICHHS TaJIACCEMMS TIPE/ICTABIISIET COO0H OeTa-TalacCeMHUIO.
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Kak 310 mcnonp3yercss B JaHHOM JOKyMEHTE, TEpMHH "aKTHBaTOp" O3HA4aeT CPEeCTBO, KOTOpoe obectie-
YuBaeT (Ha M3MEPSCMOM YPOBHE) YBEIHMUYCHHE aKTHBHOCTH NHpyBaTKuWHA3bl R maukoro tumna (wt PKR) wnu BEI-
3BIBaCT YBEIMUEHUE aKTUBHOCTH MUpyBaTkuHA3bl R amkoro tmma (wt PKR) 10 ypoBHS, KOTOpHIN TpeBHITIIaeT
ucxonusle ypoBHHU akTuBHOCTH Wt PKR, mm cpenctBo, koTopoe obecnieduBacTt (Ha M3MEpsSEMOM YPOBHE) yBe-
JUYEeHNE aKTHBHOCTH MYTAHTHOW (GopMbl mupyBaTkuHa3bl R (MPKR) wim BBI3BIBaET yBENWYCHHE aKTHBHOCTH
MyTaHTHO#H (Gopmbl nupyBaTkuHa3sl R (MPKR) 10 ypoBHS, KOTOpPHIN MpeEBhIMIaeT UCXOAHBIE YPOBHH aKTHBHO-
ctu mytanTHoi opmbl PKR, Hampumep, 10 ypoBHS, KoTopbiii coctaBiseT 20%, 40%, 50%, 60%, 70%, 80%,
90% i 100% ot aktuBHOCTH PKR mukoro Tuma.

Kak 310 ucnons3yercs B JaHHOM AOKyMeHTe, TepMHUH "3purpouutapHas Macca" unn PRBC otHocuTes k
SPUTPOIHTAM, MONYYCHHBIM W3 CAWHUIIBI IIETHHON KPOBH IyTEM ICHTPU(YTUPOBAHHS W YAAJICHUS OONBIICH
YacTH IUIa3MBI KPOBH. B ompeeneHHbIX BapuaHTax ocymiectBiacHus equauna PRBC xapakrepusyercs reMaTok-
PUTHBIM YHCJIOM, COCTaBJISIOIIUM IO MCHBIICH Mepe MpuOnm3uTeibHo 95%. B omnpeneneHHBIX BapHaHTaxX OCy-
miectriieHus equanna PRBC xapakrepusyercs TeMaTOKPUTHBIM YHCIIOM, COCTABISIOIIAM IO MCHBIICH Mepe
npubnusuTensHo 90%, 80%, 70%, 60%, 50%, 40%, 30%, 20% wmu 10%.

Kak 310 ucnonb3yeTcsi B JaHHOM JIOKYMEHTE, TEpMHH "eX Vivo'" B OTHOIIEHUH crioco0a 03HAvaeT, 4TO CIO-
€00 OCyIIECTBISIIOT BHE oprann3Ma. Hanpumep, KIeTKy (Hanmpumep, SpUTPOIMTHI), TKaHb WU KPOBH (Colepika-
IIHe 10 MEHBIICH Mepe SPUTPOLUTHI, TIA3MY U TeMOTIO0WH) MOYKHO BBIICIHNTH U3 OpTaHU3Ma IS IPUBEACHUS
B KOHTAKT C OJHUM WX OoJiee COCIMHEHMAMH, MTPEICTABICHHBIMI B JAHHOM JOKYMEHTE, W UX (hapMaIieBTH-
YEeCKH MPUEMIIEMOH COJBIO MK (hapMalleBTHYECKOW KOMIIO3HIINEH Ha HX OCHOBE HEOOS3aTENbHO B MCKYCCTBEH-
HO KOHTPOJHUPYEMBIX YCIOBHSX (HAPUMED, TEMIIEpAType).

Kak 310 ucrnone3yeTcst B JaHHOM JOKYMEHTE, TepMUH "in vitro" B OTHONICHUHU CIIOCO0a 03HAYALT, YTO CIIO-
co0 OCYIIECCTBISIOT BHE OpPraHU3Ma M OH W30JUPOBAH B Mpeieiax UCKYCCTBEHHOU cpenbl. Hampumep, KIeTKy
(HampuMep, 3PUTPOIIUTHI) TKAHb WK KPOBH (COAEpIKaIlIHe 0 MEHBIIEH Mepe SPUTPOIUTHI, TUIA3My U FeMOTJIO-
OWH) MOXHO BBIJICIUTh M3 OpPTaHU3Ma JJIs TPUBCACHUS B KOHTAKT C OJHUM WM OoJice COCAMHCHHSIMU, TIPE-
CTaBJICHHBIMH B JJAHHOM JOKYMCHTE, MIIH UX (hapMaleBTHUCCKU MPUCMIICMON COJBIO WIIH (hapMaIeBTHYCCKON
KOMITO3UIIEH Ha X OCHOBE B M3OJMPOBAHHOM MCKYCCTBEHHOW cpese (HampuMmep, CUCTeMe JUI KyJIbTHBHPOBa-
HUS), B 9aCTHOCTH, B IPOOHPKE, B KyJIbType, B KOJIOE, B MUKPOTHUTPAIIMOHHOM IUTAaHIIeTe, HA Jamkax [letpu u
T.IL.

CoennHeHHSI.

B nganHOM [OKyMEHTE OMUCaHbl COCAMHEHHUS W KOMIIO3MIMH, KOTopble akTuBHpYroT PKR nukoro tuma
n/mm myTtanTHeie popmer PKR, B uacTHOCTH Takue, KOTOpHIE ONICAaHBl B JAHHOM JOKyMeHTe. B ogHOM Bapman-
TE OCYIIECTBJICHHUS MPEIyCMOTpPeHO coenuHenne Gopmyisl (1) wmm ero gapmaneBTHYSCKH MpHeMieMas COJb
win papmareBTHIECKas KOMIIO3UIKs, colepxkamas coequaenne hopmyisl (1) umu ero gapmareBTHUCCKH MpH-
€MJIEMYIO COJIb.

B mepBoM BapuaHTE OCYIIECTBICHUS HACTOSIIETO H300pPETEHU IPEICTABICHO COCTUHCHHUE, TIPEICTABICH-

Hoe dopmyoit (I):
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i
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M ero (hapMareBTHYCCKH pHeMieMast cob, rae: R' npencrasisier co60ii C;-CgalKui;
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(RQ - ®) (RP),
/4\ (RP)p (R”)p NG
% \6 RS
Vol

"“(n. wal. ) |{"° "'\L , "‘"‘/\'- 20831 ~,

rae Kaxaeli Bapuant RP mesaBucumo mpezctasiser coboit ramoren, Ci-Cgankuin, -OC-Cgqankui, -NH,,
-NHC,-Cgankun, -N(C;-Cgankmn),, -NO, mu C;-Cg anmkwn, 3amenieHabiit OH; wmu

R™ mpezacrasiser co6oit Bomopona miu -C;-Cganku, R™ mpeacTaBisier coooit Bomopox; P pasen 0, 1 win
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(R) Ry, R (RQ e (Rn)“NRnb RY
n nn n S~N ~N ’
e NS ¥ & N o= ) 0_3@—4
DR N IR U S S N :
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n paseH 0, 1 wym 2, Kak MO3BOJISIET BAJICHTHOCTD;

Kaxaelid R" HezaBucumo mipezcTasiser coboi ranorer, -OH, -CN, -NH,, C;-Cgankui, C,-CgrasoreHanku,
-OC;-Ceamxmn, -C(=0O)NH,, -C(=0)OH, -C,g¢ramorenankokcu, -N(C;-Ceamkun),, -NHOH, -NHC(=0)C;-
Ceankmi, -NHC,-Cgankun min C;-Cgankmi, 3amerienasiii OH, -C(=0)NH,, NH, umu -OC;-C4 ankmiom;

Kaxaeid R™ u R™ HeSaBI/ICI/IMO npejcTaBisieT coooit Bogopox mwin -C;-Cealku,

Kaxabii u3 R* u R® MPEJCTABISCT COOOU BOJIOPOT; U

kaxpiii w3 R u RF npeLLCTaBJmeT co6oit Bogopoxa, OH, -OC,-Cganxui, ranoreH, C;-CgaJKui; Win B Kave-
CTBE aJbTCPHATUBBI R) u R, B3siThIC BMECTe ¢ aTOMOM yriepoaa, K KOTOpOMy OHHU MPHUCOEAMHEHBI, MOTYT 00pa-
3oBbIBaTh C=0.

CoearHeHHe 110 TIEPBOMY BapHaHTY OCYIIECTBICHHUS MOXET ObITh BRIOPAHO M3 CICAYIONTNX:
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Eme omHuUM BapuaHTOM peaiu3alnud W300peTeHUs sABJsieTcs (hapMaleBTHUYCCKas KOMITO3HUIIHS, COIEpKa-
mrast 3PEKTHBHOE KOJIMICCTBO COCTUHCHUS, OMICAHHOTO B TaHHOM JOKYMEHTE (HampuMmep, coequHeHus (op-
myisl (1)) mim ero gapmarieBTHUeCKH IpUEMIIEMON COJM 1 (hapMalleBTUIECKH MTPUEMIIEMbI HOCUTEIIb.

CoenMHCHHS, OMMCAHHBIC B JTAHHOM JOKYMCHTE, IPUMEHUMEI B KAYECTBE aKTHBATOPOB MYTaHTHBIX (popMm
PKR, xapakrepusyrommuxcst 60ee HU3KMMH YPOBHSIMH aKTHBHOCTH 110 cpaBHeHUI0 ¢ PKR mukoro tumna, Takmm
00pa3oM, OHH SBJISIOTCS IPUMEHUMBIMH IUTSL CIIOCOOOB TI0 HacTosieMmy m3o0petennto. Takue myTtanmu B PKR
MOTYT BJIMATH Ha aKTHBHOCThL (PepMeHTa (KaTaTuTHIECKYIO 3()PEKTUBHOCTD), peTyIsSTOPHBIE CBOKWCTBA (MOIYJIs-
uio ¢ momotipio 6uchocdara ppykrossl (FBP)/ATP) w/mmu TepmocTabuinbHOCTE depmenTa. [IpuMepsl Takux
MyTanuii onrcanbl B Valentini et al., JBC 2002. HexoTtopsle mpuMepsl MyTaHTHBIX (OPM, KOTOPBIE aKTHBHPY-
FOTCS COSAMHECHHUSIMH, ONTUCAaHHBIMU B JAaHHOM JoKyMeHTe, BKiodaroT G332S, G364D, T384M, R479H, R479K,
R486W, R532W, K410E, R510Q u R490W. be3 orpanndeHus Kakoni-JIM00 TEOpHeH COeTMHEHHMS, ONTMCAaHHBIC B
JAHHOM JTOKYMEHTE, BIHMAIOT Ha YPOBHHU aKTHBHOCTH MyTaHTHBEIX (popM PKR myTem akTHBHpOBaHHS MyTaHTHBIX
¢dopm PKR, He BocpuuMunBeIX k FBP, BoccTaHOBICHUS TEPMOCTAOMIBHOCTH Y MYTaHTHBIX (POPM C MMOHHMKCH-
HOW CTaOMIILHOCTBIO FJTH BOCCTAHOBIICHUSI KATATUTHICCKON A (EKTHBHOCTH Y MYTaHTHBIX (JOPM C HAPYIICHHON
(byHKIMEH. AKTHBHPYIOIIYIO aKTHBHOCTh COSIMHCHHUN MO HACTOSIIEMY H300PCTCHUIO B OTHOIICHUH MYTaHTHBIX
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¢opm PKR MOXHO HMccinenoBaTe B COOTBETCTBHU CO CIIOCOOOM, omMcaHHBIM B npumepax 11-17. Coenunenus,
OIMCaHHbIE B TaHHOM JOKYMEHTE, TaKKe MPUMEHNMBI B KauecTBe akTuBaTopoB PKR nuxoro tuma.

B onHOM BapmaHTe OCYIIECTBICHUS, YTOOB! YBEIHIUTh MPOJOKUTEILHOCTD XKHU3HN SPUTPOIUTOB, COEU-
HEHUE, KOMIIO3UINIO WIN (PapMaIeBTHUECKYI0 KOMIIO3UIINIO, ONMCAaHHBIE B JAHHOM JOKYMEHTE, SKCTPaKOpIIO-
panbHO JOOABIISIOT HEMOCPEICTBEHHO K LEJILHON KPOBH WIIM 3PUTPOLMTApHON Macce WM 00ECcIednBarOT MX
HETIOCPEICTBEHHYIO JOCTaBKy HMAlMEHTY (HAIpHUMeEp, ITyTeM W/, B/B, B/M BBEACHHS, MEPOPAILHOTO, MHTAIISILIU-
OHHOTO (IOCTaBKa B a9pO30JIM3UPOBAHHOM BHUJE), TPAHCAECPMAIBHOTO, TIOABSI3BIYHOTO U JIPYTUX MyTeil JoCTaB-
k). be3 orpaHnueHust Kakoif-mbo TeopHuel CoeIMHEHNs, ONICAHHbIE B JAHHOM JOKYMEHTE, YBEIHIUBAIOT MPO-
JOJDKUTENBHOCTD ku3HH RBC, W TakuM 00pa3oM INpensTCTBYIOT CTAPCHUIO KPOBU NPU XPAaHEHUH, OKa3bIBas
BiIMsiHUE Ha ypoBeHb 2,3-DPG w/mnn ATP u3 xpoBu. CHmkenne ypoBHs koHueHTpauun 2,3-DPG o0ycnasinBa-
€T C/BUT KPHBOMW JMCCOLMAIMU KHCJIOPOJa U TeMOTIO0MHA BIEBO M CABHIAET aFIOCTEPUYECKOE paBHOBECHE K
R- mnmm okucIeHHOMY, COCTOSIHUIO, 0O0ecTieunBasi TAKUM 00pa3oM TepaleBTHYeCKOe HHIHONpOBaHe BHYTPUKIIC-
TOYHOH MOJIMMEPH3AIMH, KOTOpast JIGKUT B OCHOBE 00pa30BaHUsI CEPIIOBHIHO-KIETOYHBIX PUTPOLIUTOB, ITyTEM
YBEJIMYCHUS CPOACTBA K KHCIOPOIY 3a CUET HCTOIIeHHMs 3anaca 2,3-DPG, crabunusupyst TeM caMbIM Ooliee pac-
TBOPHUMBIN OKCUreMoT100uH. COOTBETCTBEHHO, B OTHOM BAPHAHTE OCYIIECTBICHHSI COSANHEHUS U (hapMaLeBTH-
YeCKHEe KOMIIO3UINH, OITMCAHHbIE B JAHHOM JIOKYMEHTE, IPUMEHUMBI B Ka4ECTBE CPEICTB MPOTUB CEPIIOBHUIHO-
KIETOYHOW aHeMWu. B 1apyrom BapuaHTe OCYIIECTBICHHS, 4YTOOBI OOECHednTh KOHTPOJIb  2,3-
mudochornumepara, COeANHEHNE, KOMIO3UIMIO WIH (papMaleBTHYECKYI0 KOMIIO3HLIUIO, ONMCAHHBIE B JaHHOM
JOKyMEHTE, SKCTPAKOPIIOPaIbHO JOOABISIOT HEMOCPEACTBEHHO K IETbHOW KPOBH WM SPUTPOLUTAPHON Macce
i 00eCIeYNBAIOT UX HEMOCPEICTBEHHYIO JOCTaBKY MAMEHTY (HampuMep, IMyTeM W/T, B/B, B/M BBEIEHUS, IIe-
POpaIbHOTO, MHTAISAIIMOHHOTO (I0OCTaBKa B a3pO30JIM3UPOBAHHOM BHJIE), TPAHCAEPMAIBHOTO, IOIBSI3BIYHOTO U
JIpYTUX IMyTeH JocTaBKH). B ApyroMm BapuaHTe OCYIIECTBICHUS COCAMHEHNE, KOMIO3UIMS WM (hapMaleBTHIe-
CKasi KOMIO3HUIIYS, OTIMCaHHbIC B JAHHOM JJOKyMEHTE, MOTYT yBesnunBath ypoBeHb ATP u criocoGcTBOBaTH 32-
IIMTE KIETOK OT akTUBHBIX GopM kuciopona (Mol Cell. 2012 Oct 26; 48(2): 158-167).

B Tabn. 1 coenuHeHne, onucaHHOE B JAaHHOM JIOKYMEHTe, MOXeT xapakTtepuzoBatbesi ACsy PKR nukoro
tuna, PKR K410E unu PKR 510Q. "A" otHocutcs k ACsy, coctaistomei meree 0,300 MmxM; "B" oTHOCHTCS K
ACs, coctaBistromeii or 0,301 MmxM mo 0,800 MxM; u "C" orHocurcsa kK ACs,, cocrasmsromieii 6osee 0,800
MKM. ACsy PKR aukoro Tuma ajisi HEKOTOPBIX COSIMHEHUN JOTOJTHATEIHHO OMPENESUTH B KICTOYHOM aHAN3e
ATP. "AA" otHOCcuTCs K ACs0, paBHOU 1 MKM mnu menblnie, 1 "BB" otHocuTCst kK ACs, cocTaBisironiei 6omnee 1
MKM.

Tabmuma 1
Axrtusarust PKR nukoro Tuma u mytanTHOH Gopmbl PKR ¢ MOMOIIBIO HITFOCTPATUBHBIX COCTUHCHUN
Coenunenue ACs PKR ACs PKR ACs PK mt:f)slz:OM
WT K410E R510Q ananmse ATP
N A A A AA
H
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"*" O3HayaeT, YTO 3HAYCHNUE OCHOBAHO HA CPEHEM 3HAUCHUH PE3yIbTATOB HECKOIBKIX UCIIBITAHHUH.

CoennHeHHs, ONTUCAHHBIC B JAHHOM JOKYMEHTE, MOKHO MOIYYaTh C MPUMEHEHHEM psa METOINK CHHTE3a,
M3J0KEHHBIX B NpHUMepax. XHMHYECKHE MPEBPALICHUS TPH CHHTE3€ W METOIUKH, KacaloIIHWecs 3allUTHBIX
rpynn (BBEeICHHE 3alIWTHOW TPYNIBI U YAaleHHWE 3aIIUTHOW T'PYMIBI), IPIMEHUMBIE B CHHTE3€ COCIOMHEHUM,
OTIMCaHHBIX B JAHHOM JIOKYMEHTE, N3BECTHHI B JAHHOM 00JIaCTH TEXHUKHU U BKIIOYAIOT, HATIPHMEp, TaKHe, KOTO-
prie oncansl B R. Larock, Comprehensive Organic Transformations, VCH Publishers (1989); T.W. Greene and
P.G.M. Wuts, Protective Groups in Organic Synthesis, 2-¢ 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 Takxke B UX MocIeqyIOMnX U3-
JAHHSX.

Hexotopeie coeqrHEHUSI-aKTUBATOPHI, IPUMEHUMEIC B KadecTBe aktuBatopoB PKR amkoro twma w/mim
MyTaHTHOH GopMbl PKR, SBISIOTCS TaKMMH, KOTOPBIE TEMOHCTPUPYIOT CHIEITUPUIHOCTH B OTHOIIICHUH (epMEH-
ta PKR (pepmeHTa quKkoro tumna u/vwim MyTaHTHOH (GopMbl hepMeHTa), U ero akTHBaIuio B otcyTcTBrue FBP 10
ypoBHs, cocTaBistomiero 6oxee 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 99 umm 100%
oT ypoBHs B nnpucytctBun FBP.

CuHrTe3 coelMHeHU M0 N300peTeHHI0
Cxema 1
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B HexoTOphIX BapuaHTaX OCYIIECTBICHUS coenuHeHUs Gopmyibl (I) MOTYT OBITH MOJTYYCHEI ¢ UCIIONB30-
BaHUEM CIIOCOOOB, MPOMLIIOCTPUPOBAHHBIX Ha cxeMme 1. Tuazomunanpaerun Gopmynsl S1 BCTymaeT B peakIuio
C ITHJIA3UI0ANETATOM B YCIIOBHSX HYKICO(DHUIHHOTO MPUCOCTUHCHUS (HAIIPUMEpP, OCHOBAHUS) B TOIXOSAIIEM
pactBopuTelne (HarpuMmep, 3TaHoJIe) C MOJTYYCHHEM NMPOMEXYTOUHBIX coeanHEeHnH (opmyisl S2. I'MIpoKCcHIb-
Has rpymnmna GopMyIel S2 MOXKET OBITh IPEOOpa30BaHa B YXOIAIIYIO TPYIITY U MOBEPKEHA SIUMUHUPOBAHUIO C
noixydeHreM (Gopmynbl S3. 3aMBIKaHUC IUKIA M MOCICAYIOmas (GyHKIMOHATH3AN aMHHOTPYIIIBI 00eceyn-
BalOT OWITMKINYECKOe coemnHEeHne (GOpMYIBI S5, KOTOpoe MoIBepraeTcss HyKIeo(GUILHOMY 3aMEIIeHHIO C TI0-
MOIITBI0 METAHTHOJIATa HATPHUS, a 3aTeM OKHCIICHHIO ¢ ToaydeHueM Gopmyisl S7. JlanpHeiimee 3aMbIKaHIE [IHK-
na hopMyiIsl S7 B MPHCYTCTBUM THAPA3HHA C MOCICAYIOMIMM HYKICODHIBHBIM 3aMelIeHHeM ¢ rmoMoipio LG'-
CH,-Q' B mpHCYTCTBUM OCHOBaHMSI 0OECIICIHBACT IPOMEKYTOUHBIC coemuHeHns popmynber S9. Cepocoepika-
mast rpynmna B Gopmyine S9 MOXKeT ObITh OKHCIICHA 10 CYIb(OUHWIA WIH CyIb(HOHWIA C MOTYyIeHHEM (HOPMYITBI
S10 wmu S11, koTopas siBiIsIeTcs CyOCTPaTOM TSl TMTOCIEAYIONMIETO HYKJICOPMILHOTO 3aMeIIeHusT ¢ 00pa3oBaHu-
eM obmeit gopmynsl S12. Kak 3T0 HCIONB3yeTcs B JaHHOM JOKyMeHTe, X' HpeACTaBIAeT COOOH yXOMANIYIO
IPYIITY, ONPEaETeHHYIO B JAHHOM JTOKYMEHTe. B ONpe/e/IeHHBIX BapHAHTAX OCYIICCTBICHHS X' MPeICTABISCT
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co0oil rajoreH, aJKkaHCyJIb(QOHHIOKCH, apeHCYIb()OHUIOKCH, MUA30HHUH, AIKWIIHA3eH, apWIAHa3eH, alKuil-
TpHWAa3eH, apWiITpUA3eH, HUTPO, aTKWIHUTPAT, apUIHUTPAT, ankmidocdat, apuidocdar, arkmiKapOOHUITOKCH,
apWIKapOOHMIIOKCH, aJTKOKCHKapOOHIIIOKCH, apIJIOKCHKapOOHMIIOKCH aMMHUaK, aIKUJIAMHHBL, apHIaMUHbL, THA-
POKCHIIBHYIO TPYIIITY, alKHIOKCHIPYIILY, apuiokcurpymmy; LG' npeacrapisier co6oif yXOAsIIyio IPyIILy, Ofl-
peICIIeHHYIO B JAHHOM JOKyMeHTe; Q' mpescTaBisier co60il HeOOA3aTeIbHO 3aMEIICHHBIH [IUKIOATKII, HEOOsI-
3aTeIbHO 3aMEUICHHBIA TeTePOIMKINI, HEOOA3aTeNbHO 3aMEIICHHBIA apiil WIH HEeoOs3aTeIbHO 3aMEIICHHbIH
reTepoapui (HampuMep, HeoOA3aTeNbHO 3aMEIICHHBIN 5- WM 6-WICHHBIH MOHOIMKINYECKUI TeTepoapui); U
Nu' mpencraBisier co6oit HyKIeO(HI, OMPENCICHHEIH B TaHHOM JOKYMEHTE (HAIPHMEp, HEOOS3aTeIBHO 3aMe-
IEHHBIN 5- WM 6-4IeHHbI MOHOLMKINYECKHMII reTepoapun ankmies). Nu' coeqmnenns popmyisr S12 Moxker
ObITH anee rnpeoOpazoBaHO B Apyrue (hyHKIMOHAJIBHBIE TPYMIIEI C IIOMOINBIO CTAHAAPTHBIX XMMHUYECKHX IIpe-
Bpamenuii. R' onpesenen B mepsoM BapHaHTe OCYIIECTBICHHS. B OIpe/Ie/eHHBIX BAPHAHTAX OCYILIECTBICHHS
Q' mpencraBiser co60ii HEOGA3ATENHHO 3aMEIIECHHBII FeTePOAPHLIL.

Cxema 2
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B HekoTOpBIX BapHaHTax OCYHIECTBICHUS coeAnHEHUs (opmyiisl (I) MOKHO MOIYYNTH C NPUMEHEHUEM
CIOCO00B, MPOMLUTIOCTPUPOBAHHBIX Ha cxeMe 2. AHaIOTHYHO cxeMme 1 gopmyiay S21 MOXKHO HOIYyYUTH U3 THA-
sonansaeruna Gopmynsr S13. NanorennpoBanue Gopmynsl S21 maer gopmyny S22, koTopas MOXET ITOJBEp-
raThCsl PEAKIUK COUCTaHHU MEXy OPTaHMYECKUMH COSAMHEHUSIMH C TIOMOIIBIO CBSI3U aJIKMII-METAJII, aJIKCHUII-
METaJll, AIKHHUI-METaJI, apUJI-METaJll, TeTepoapiiI-MeTall, FeTePOLUKINI-METAIUT WIN HUKIOATKII-METaIlI C
ToJTydeHHeM coearHeHms hopMynbl S23. VICromb3yeMblil B JaHHOM JOKyMeHTe X° MPEACTaBIsieT coGOM raio-
ren; R' ompezenen B mepBOM BapHaHTE OCYIIECTBICHHS HACTOSIIEro m3odperenms; LG’ mpeacraBisier coGoil
YXOJIAIIYIO TPYIILY, ONMPEACICHHYIO B JAHHOM OKyMeHTe; Q° mpeacTaBisieT coboil HeoBA3aTeTbHO 3aMeIleH-
HBIH OUKIOAJKIJI, HE0Os3aTeIFHO 3aMEIICHHBIA TeTePOLUKIIII, HE00sI3aTeIFHO 3aMEIICHHBIA apiil HiIH HEoO0s-
3aTEeNLHO 3aMEIICHHBIN reTepoapwil (HanmpuMmep, HeoOs3aTeTbHO 3aMEIIeHHBIH S- WM 6-YJI€HHBI MOHOITUKIIH-
YeCKUU TeTepoapui); M! npeacrasiseT coboit metan (Hanpumep, Li, Na, K, Mg, Zn, Sn, B, Pd, Si, Cu u 1.11.),
X* npeicraBnser co6oii raNoreH WM CI0XKHBIN aNKHIOBBI 3)up CyIb)OHOBON KHCIOTHI HIIH CIOKHBII apuIIo-
BBIiT 2up CyIbOHOBOI KucTOTH; R mpeacTapiseT coGoii HeobA3aTENbHO 3aMEIICHHBII ANKHI, He0bA3aTeb-
HO 3aMEIICHHBII aJKeHW)I, HeoO0sA3aTeIbHO 3aMEIIECHHBIH AIKUHUI, HEO0S3aTeNIbHO 3aMEIEHHbIH INKITOATKHIL,
Heo0s13aTeNIbHO 3aMEIICHHbIH TeTepOIMKIIII, He00s3aTeJIbHO 3aMEIIeHHBII apiil MIIM HeoOs3aTeIbHO 3aMelleH-
HBIIl reTepoapiil. B KOHKpETHBIX BapHaHTax OCYIIECTBICHUS PEaKIMsl COYECTAHHs MEXKAY OpPraHHYECKHMH CO-
CIMHCHUSMH TIPEICTABISIET co00i peaxuuto Herumu; X mpencrasiser coboit I; u M npexcrasisier coGoii Zn.

Coenunennst Gopmyisl S22 u S23 SBAAIOTCS MPUMEHUMBIMH MTPOMEXYTOYHBIMHU COSAMHEHUSMH JJIsT BBE-
JleHHsT GOIIBIIETO KOIMYEeCTBA (yHKIHOHAIBHBIX TPYI B mooxkeHnn X w/mmi R™ (cxema 3). B KOHKpETHBIX
BapHaHTaX OCYIICCTBICHUS COeAMHEHHE (OPMYIBI 23-1 MOXKET OBITh JOTIOJTHUTEIHHO OKUCICHO ¢ 00pa30BaHUEM
dhopmynbr S24. bnaronaps peakuuu HyKI€O(GUILHOTO MIPUCOSTUHEHHUS MKy S24 W MOIXOISAIINM HYKIeohn-
JoM oOpasyeTcs coequHeHune S25. B apyrom BapuaHTe OCYIIECTBICHUS COSTUHEHHS POPMYIIBI S22 MOYKHO TTOJI-
BEpraTh peakiiy COYCTAaHWS MEXIy BHHWIOM M METaJUIOM Ul BBEJCHUS BUHWJIBHOW T'PYIIIBI B THA30JbHOE
KoJb1I0. OKHCIIeHNe BHHWIBHOM TPYIIBI C MOCIEAYIOMUM HYKICO(QHUIEHBIM NMPUCOSINHEHUEM O0ecIeYnBacT
nosyuenue coequuenus Gopmysl S28. Kak 9To ucmonb3yercs B JaHHOM 10KyMeHTe, Nu® mpesctaBiser coboit
HyKIeoDuI. B ompeeneHHbIX BapHaHTaxX ocymiecTBieHHs R’ mpencTapiseT coboil HeOGA3aTEIbHO 3aMeElleH-
HBIH 5- MM 6-WICHHBIH MOHOIMKIMYECKHH reTepoapiIaikmies, 1 Q° mpeacTasiseT coboil HeoOA3aTeIbHO 3a-
MEUICHHBIN 5- UK 6-4JIEHHBI MOHOLMKINYECKUI reTepoapul.

Cxema 3
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Kak 5T0 MCIONb3yeTcst B JAHHOM JOKyMeHTe, R mpeacTtaBiser co6oif HeoGs3aTebHO 3aMeIeHHbIH afl-
KWJI, HEOOSI3aTeIbHO 3aMCIICHHBIN aJKeHIII, Heo0sA3aTeIFHO 3aMEIICHHBIN aIKHHUII, HEOOS3aTeIbHO 3aMEIICH-
HBIH OUKIIOAJKIJI, HE0Os3aTeIFHO 3aMEIICHHBIA TeTePOLUKIIIII, HE00sI3aTeIbHO 3aMEIICHHBIA apiil HiIH HEoOs-
3aTebHO 3aMEIEeHHBIH reTepoapit; 1 Q” ompe/eseH Ha cxeMe 2. B Onpe/IeeHHbIX BAPHAHTAX OCYIIECTRICHIS
Kaxprid 13 R™ n Q° He3aBHCHMO MPECTABISICT CO6OIl HEOB3aTEIBHO 3aMEILICHHBII 5- HIIM 6-9ICHHBIH MOHO-
LUMKJIMYECKUH TeTepoapuI.

Kak 310 mcnonp3yeTcss B JaHHOM JOKYMEHTe, "Hykineohun" mpeacTaBiseT co00H XUMHUYECKYI0 YacTHILY,
KOTOpas BBICTYIIAeT B KaUeCTBE JOHOPA AJIEKTPOHHOH Maphl Ui dJeKTpoduia ¢ 00pa3oBaHHEM XUMHYECKON
CBSI3U B 3aBUCHMOCTH OT pEakui. Bce MOJEKYIbI MM MOHBI CO CBOOOJHOW Mapoil AIIEKTPOHOB WM IO MCHb-
el Mepe OJHOM MU-CBS3bI0 MOTYT BBICTYIIATh B KauecTBe HyKJIcopuiaoB. MInmrocTpaTuBHBIC HYKICODUIBI CO-
JiepKaT 10 MEHBIICH Mepe OAHY TPYIITY, 00Jamarolyr HYKICoQHIbHON (HYHKIIMOHATBHOCTBIO, HAIPUMED,
anb(da-yriepoaHelid aToM (HalpuMep, aToM YTIIEpOoJa, CMEXKHBIH ¢ KapOOHWIBHOW, CyJIb(QOHWIBHOH, Cymbhu-
HUJILHOW, apWJIBHOW TPYIION WU TeTepOapuiioM), THOJNBHYIO TPYIIY, THAPOKCUIBLHYIO TPYIITY, NCPBUYHYIO
AMHUHOTPYIIY, BTOPUYHYIO aMHHOTPYIITY, TaJIOTCHUT, IIHAHU, a3H]l, ATKOKCH, METAJJI OPTAaHUYECKOTO COCIH-
HEHHS WX HEOPTaHWMYECKOE OCHOBAHHE.

B HexOTOpBIX BapHaHTax OCYIIECTBICHUS COSIMHEHU, ONMMCAHHBIC B TaHHOM JIOKyMEHTE, MOTYT OBITH I10-
Jy4eHBI C UCTIOJB30BaHUEM CIIOCOOOB, TIOKa3aHHBIX Ha cxeme 4. HykmeodwmibHoe 3amemenue Gopmyn S30 u
S33 ¢ MOMOIIEI0 BTOPUYHOTO IMUKINIECKOTO aMHHA 00eCTIeunBaeT COOTBETCTBEHHO Gopmyiel S31 n S34. Peak-
IIUHM COYETAHMS MEXIY OPTaHHYECKUMH COSIWHEHHMAMH (HarpuMmep, peakuus codetaHust Cy3yKu, peakiiu co-
getanwst CTHIDIE B T.JI.) B cllydae coennHeHus S35 obecnieunBaroT coenuaenne popmy S36(i)-(ii).

Cxema 4
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Kak sTo HCIIOJB3YETCA B TaHHOM JJOKYMCHTC,
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MIPEACTaBIET COO0H 5- MM 6-4JICHHOE MOHOIIMKIIMYECKOE TeTePOapiIbHOE KOJBIIO A C a30TOM B KadecT-

Be aToMa Koubla. Kak 3To ucmonp3yeTcst B JAHHOM JOKYMEHTE,
B /c—g

MIPEACTaBISAET COO0H S5- WM 6-4IeHHOE MOHOIMKIMIECKOE TeTepoapuiIbHOe KOIbI0 B ¢ ToUKo# mpucoe-
JTUHEHUS TIPU aTOME yTIIepoAa B KOJBIIE.

R' onpenenen B mepBoM BapHAaHTE OCYIIECTBICHHS. X' IpeacTaBisieT coboii ranoren win -OTf. M* mpen-
CTaBISET COOOH METaJI OPTraHWYECKOTO COCITUHEHHS, TPU HEOOXOIMMOCTH C MOIXOMAIINMH JINTaHAaMHu (opra-
HUYECKHMH WIH HEOPraHHYCCKHUMH), KaK IMO3BOJSET BAICHTHOCT. IIpHMBEnCHHBI B KadecTBe mpumepa M’
BKITIIOYaeT 0e3 orpanmueHus Li, Sn, B (Hanpumep, 60pOHOBEIC KUCIOTHI U CIOXKHBIC dQUPBI OOPOHOBOU KHCIIO-
ThI), Zn, Mg, Si, Pd u Cu opraHu4eckoro coeIuHeHUS.

Croco0Fb! JieueHUs.

B omHOM BapuaHTE OCYIIECTBIICHHS IMPEICTABICH CHOCOO JICYCHUS aHEMUHU y CYOBEKTa, MpeaycMaTpH-
BaIONIM{ BBEACHUC CYOBCKTY 3(P(PEKTUBHOTO KOJIMYECTBA COCAMHCHHUS, (PapMaIleBTUYCCKU MPUEMIICMON COJIU
COeIMHEHUS WK (PapMaIeBTHIECKOH KOMIIO3HUIINH, COAEepIKAIIeH COeANHEHNE, OMUCAHHOE B TAHHOM JOKYMEH-
Te, (Harpumep, coequHerue Gopmynsl (1), mpencraBieHHoe B mpuMepax U B Ta0u. 1 u Ha ¢wur. 1.

CoennHEeHHS U KOMITO3UIINH, OTIMCAHHBIE B TAHHOM JIOKyMEHTE, MOYKHO BBOJIUTH B KIIETKH B KyJIBType, Ha-
MIPUMeEp in Vitro WK eX Vivo, WM CYOBEKTY, HalpUMep in vivo, Ui JICUSHUS W/ WU JUarHOCTUKH psia HapyIie-
HUH, BKIIFOYas ONMMCAHHBIC B JAHHOM JOKYMEHTE HIXKE.

B nmomonmHUTEIRHOM BapHaHTE OCYIIECTBICHHS COCAMHEHHE WM (hapMalleBTHUECKYI0O KOMIIO3HIHUIO HO-
0aBIAIOT HEMOCPEACTBEHHO K IEMFHON KPOBH HIJIH SPUTPOLUTAPHON Macce (HampuMmep, SIKCTPaKOpIopaisHo). B
JPYTOM BapUaHTE OCYIIECTBIICHUS COCMHCHUE WIH (HapMaleBTHUYCCKYI0 KOMITO3HUIIMIO BBOIAT HYKIAIOIIEMYCs
B 3TOM CyOBEKTY.

B omHOM BapmaHTe OCYMIECTBICHHS 0 HACTOSAIIEMY M300PETCHUIO MPEICTABICH CIIOCO0 JICYCHUS CEePIIO-
BUJHOKJICTOYHOW aHCMHH, MPEIyCMATPUBAIOIINI BBEICHUC HYXTAIOMIEMYCSI B 3TOM CYOBEKTY 3(P(PEKTHBHOTO
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KonmyecTBa: (1) coenmMHEHNs, ONMCAHHOTO B TAHHOM JIOKYMEHTe, (Harpumep, coenuaenust popmyist (1), npen-
CTaBJICHHOTO B ITpuMepax U B Tabiu. 1 u Ha ¢wur. 1), mim ero ¢papmaneBTHIECKH npuemieMoid conu; (2) gpapma-
[EBTHYECKH TPHEMIICMOI KOMITO3HIINH, CO/IepIKaIIeil COeAMHEHNE, ONMCAaHHOE B TAaHHOM JOKYMEHTE, WIH €ro
(hapMareBTHYECKH MPUEMIIEMYIO COJIb M (papMarieBTHIECKH IPUEMIIEMBIl HOCUTEI.

Hcmonb3yeMble B TaHHOM JTOKYMeHTe ceproBuaHokiIeTodHas anemus (SCD), 3abosieBanue, 00yCIOBICH-
HOE TEHOTUTIOM SS reMOTJIOONHA, U IPETIAaHOIIMTO3 MCIIONIB3YIOT B3auMo3aMeHseMo. TepMuH "ceproBUIHOKIIS-
touHas aneMus" (SCD) onuchIBaeT rpymiy HAcIeACTBEHHBIX HAPYIIEHUH CO CTOPOHBI ApUTPOITUTOB. B omnpene-
JICHHBIX BapHaHTaX OCYIIECTBICHUS y cyOBekToB ¢ SCD B 3pHUTpOIUTAX UMEETCS aHOMAIIbHBIM TeMOTJIOOHH,
Ha3bIBACMBI TE€MOTJIOOMHOM S WM TeMOTIOOMHOM CEPIIOBUIHBIX PUTPOLMTOB. B OmpeenecHHbIX BapHaHTaX
ocymiecTBiieHHsT cyObekT ¢ SCD mMmeeT 1o MeHbIei Mepe OJIMH aHOMaJBHBIN T'eH, 00yCIIaBINBaIOIMH TPOIY-
IIMPOBaHKE TeMOTII00rHa S B opraHusMe. B onpeneneHHBIX BapuaHTax ocyuiecTBieHus y cyobekra ¢ SCD ume-
eTcsl 1Ba reHa reMoriioouna S, reHorun SS reMorinoOnHa.

B omHOM BapmaHTe OCYIIECTBIICHHUS 110 HACTOSIIEMY M300PETEHUIO MPEACTaBIICH CHOCO0 JedeHus nedu-
uta upyBatkuHasel (PKD) y cyObekTa, mpeaycMaTpuBaromuil BBeJcHHE CYOBEKTY 3 (PEKTUBHOIO KOTHYECT-
Ba (1) coenuHeHUs1, OMMCAHHOTO B JAHHOM JOKYMEHTe (Hampumep, coenunerus popmynsl (1), mpeacraBieHHOTO
B mpuMepax U B Tabn. 1 u Ha ¢wur. 1), wim ero dapmaneBTHIECKH MpUeMiIeMoil conu; (2) dhapMamneBTHIECKH
TpHEMIIEMOY KOMIIO3HIINH, COACpIKaIleld cCoeIMHEHNE, OTIMCAaHHOE B JTAHHOM JOKYMEHTE, WU ero (hapMarieBTH-
YECKH MIPUEMIIEMYIO COJIb B (hapMareBTHUECKH IPUEMIIEMBIii HOCHTEIb.

Kak st0 onucano B manHom nokymente, PKD npencrasiser coboi aepunur PKR. B onpeneneHnbix Ba-
puanTtax ocymiectBienus nedpunut PKR accommmposan ¢ myranueir PKR. B onpeneneHHBIX BapraHTax OCyIIie-
ctieHust PKD oTHocHTCS K IpUCYTCTBHIO IO MEHbIIeH Mepe 2 MyTaHTHBIX amneneil B rene PKLR. B onpene-
JICHHBIX BapUAHTaX OCYIIECCTBJICHUS IO MCHBIICH Mepe | M3 1Mo MEHbIIel Mepe 2 MYTaHTHBIX aJUleNicii B TeHE
PKLR mnpexacrasiser co00li MHCCEHC-MYTAIMIO. B ompeneneHHbIX BapHaHTaX OCYIICCTBICHHS y MAIMEHTa C
PKD xonnentpauust Hb paBusiercst 10,0 r/mn uian Menbire. B onpeneneHHbIX BapuaHTax OCYIIECTBICHHS Maly-
€HTa HE TOJIBEprajy PeryJysipHOH Npoleaype IepelnBaHus KpoBH (HanpuMep, MoaBeprainu He Oosee 4 mporte-
IypaM TepenuBaHus KPOBH 3a 12-MecsdHbIN mepron). B ompeneneHHBIX BapHaHTaX OCYIISCTBICHHS MallMEHTa
MOJBEPTaliil PETYISIPHON MpoLeaype TepeMBaHisI KPOBH (HAIpUMep, MOABEPTraiii [0 MEHbIIeH Mepe 4 mporie-
IypaM TepenuBaHus KPOBH 3a 12-MecsdHbIN mepron). B ompeneneHHBIX BapHaHTaX OCYIISCTBICHHS MallMEHTa
MOJBEPTaliil PETYIIPHON MPOLeAype TIEPETHBAHNSA KPOBH, TIPH ATOM €ro IMOJBEpTalli 0 MEHBIIEH Mepe 6 Tpo-
HexypaM IepeluBaHus KPoBHU 3a 12-MecsuHBIN meproi. B ompeneneHHBIX BapraHTaX OCYIIECTBICHHUS y TMAIlH-
€HTa, TOABEPraBIIerocs PETYJSIPHON Mporenype NepeauBaHus KpoBH, KOHIeHTpanus remoryioonna (Hb) co-
crapsier <12,0 r/mn (y myxunH) win <11,0 r/mn (y >xenmuH). Hanpumep, 15. B onpeneneHHBIX BapuaHTax
OCYILIECTBIICHHS MTAIFEHTA IT0IBEPTAIH CINICHIKTOMHH.

B ongnom Bapmante ocymiectBienusi myrtanus PKR BeiOpana u3 rpymmsl, coctosimeii n3 A31V, A36G,
G37Q, R40W, R40Q, L73P, S80P, P82H, R86P, 190N, T93I, G95R, M107T, G111R, A115P, S120F, H121Q,
S130P, S130Y, V134D, R135D, A137T, G143S, 1153T, A154T, L155P, G159V, R163C, R163L, T164N,
G165V, L167TM, G169G, E172Q, W201R, 1219T, A221Y, D221N, G222A, 1224T, G232C, N253D, G263R,
G263W, E266K, V269F, L272V, L272P, G275R, G275R, E277K, V280G, D281IN, F287V, F287L, V288L,
D293N, D293V, A2951, A295V, 1310N, I314T, E315K, N316K, V320L, V320M, S330R, D33IN, D331G,
D331E, G332S, 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, T408I, K410E, G411S, G411A,
Q421K, A423A, A423A, R426W, R426Q, E427A, E427N, A431T, R449C, 1457V, G458D, A459V, V460M,
A468V, A468G, A470D, T477A, R479C, R479H, S485F, R486W, R486L, R488Q, R490W, 1494T, A495T,
A495V, R498C, R498H, A503V, R504L, Q505E, V5061, 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 myraunu
ommcanbl B Canu et.al., Blood Cells, Molecules and Diseases 2016, 57, pp. 100-109. B omHoM BapuaHTe ocyrie-
ctBiieHus mytantHas ¢opma PKR BeiOpana m3 G332S, G364D, T384M, K410E, R479H, R479K, R486W,
R532W, R510Q u R490W. B onpeneneHHbIX BapraHTax ocymlecTBieHus MyTaHnTHas Gopma PKR BeiOpana u3
A468V, A495V, T90N, T408I, m Q421K, u R498H. B omnpeneneHHbIX BapHaHTaX OCYIIECTBICHUS MYTaHTHas
dhopma PKR npeacraBnser coboit R532W, K410E wmu R510Q.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHUS aHEMHS IPEACTABISET COOOM IU33PUTPOIIOITHIECKYIO aHe-
MHIO, TAKYIO KaK BpPOXKIEHHas au3dputpornostuueckas anemus tuna I, I, 111 unu IV. B onpenenennsix Bapuan-
TaxX OCYIIECTBIICHHMS aHEMHMs IPEICTaBIsieT cOOOH IeMOJNMTHYECKYI0 aHEeMHUIO. B ompeneneHHBIX BapHaHTax
OCYIIECTBIICHHSI TEMOJIUTUYECKAsl aHEMUSI TPEJICTAaBIAET COO0H BPOXKACHHYIO W/MIM HAacJEICTBEHHYIO (OpMy
TEeMOJIUTUYCCKOM aHeMHH, Takylo kak PKD, cepmoBUIHOKIIETOUHAS aHEMHS, TAJTACCEMUU (HAIIPUMeEp, amb(a Hin
Oera). B ompeneneHHBIX BapHaHTaX OCYIIECTBIICHHUS T'€MOJIMTHYECKash aHEMUs TPENCTaBIsIeT co0oi mprobpe-
TEHHYIO TeMOJINTHYECKYIO aHEMHIO, KaK, HalpuMep, ayTOMMMYHHYIO TeMOJIMTHYECKYIO aHeMuto. B onpenenen-
HBIX BapHaHTaX OCYIIECTBICHUS IeMOJIMTHYECKAsl aHEMHUS TIPECTaBIIICT cOO0H aHEMUIO, SIBIISFOLIYIOCS COCTaB-
JSFOIEH MYJIBTHCHCTEMHOTO 3a00JIEBaHUS, TaKyl0 KaK aHEeMHsS IPH BPOXKICHHOH 3PUTPOIOITHIECKON MPOTO-
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nopdupun, anemust ®@ankonu, anemus laiimonna-brnexdena.

Kak aT0 mcmonb3yeTcs B TaHHOM JIOKYMEHTE, TepMUH "aHeMHs" OTHOCHTCS K NEQHIUTY SPUTPOLUTOB
(RBC) n/umm remorioouna. Kak 310 ucmonb3yercs B TaHHOM JOKYMEHTE, aHEMUST BKIFOYAET BCE THITHI KIIMHHU-
YeCKH BBIpXCHHOW aHeMUH, Hampumep (0e3 OrpaHHdYeHUs): MHUKPOIUTAPHYIO aHEMUIO, Kele30AePUIIUTHYIO
AQHEMHIO, TeMOTJIOOMHOTIATHH, HapYIIeHHEe CHHTE3a TeMa, HapylIeHHe CHHTe3a TII00MHA, CHAepOOIacTHYIO aHe-
MU0, HOPMOIIUTAPHYIO aHEMHIO, aHEMHIO TIPH XPOHHYECKOM 3a00JICBaHNH, aIUTACTHUECKYIO aHEMHIO, TeMOJIH-
THYECKYI0 aHEMHIO, MaKpOLUTAPHYIO aHEMHIO, METAIO0IACTHIECKYI0 aHEMHIO, NIEPHUIIHO3HYI0 aHEMUIO, TH-
MOp(GHYIO aHEMHIO, aHEMHIO Y HEOHOIIECHHBIX, aHeMHui0 DaHKOHMU, HACIEICTBEHHBIA C(HEpOINTO3, CEPIIOBU-
HOKJIETOYHYIO aHEMHIO, Qy TOMMMYHHYIO TEMOJIUTHYECKYIO0 aHEMHUIO TEIJIOTO THIA, TEMOJMTHUECKYIO aHEMHIO C
X 0JI0MOBBIMH arriroTHHUHAMHU, OCTEOTIETPO3, TAIACCEMHIO M MUEIIOANCIIACTHYECKUN CHHIPOM.

B ompenencHHBIX BapHaHTaX OCYINECTBICHHUS aHEMHUIO MOXHO JHArHOCTHPOBATH MO Pa3BEPHYTOMY KITHU-
HUYCCKOMY aHAJH3y KPOBH. B ompeeeHHBIX BapUaHTaX OCYIICCTBICHUS aHEMHIO MOKHO JTUATHOCTUPOBATH Ha
OCHOBE M3MEpEHHUs OHOTO WK Oojiee MapKepoB reMoim3a (Hampumep, konmdectsa RBC, remornobuna, peru-
KYyJIOIIUTOB, IIMCTOLMTOB, JakraTaeruaporeHassl (LDH), ranrornobuna, OunmpyOnHa u QeppuTnHa), W/HiIH
cpennero oovema spurponuta (MCV) nipu reMoCcHIepUHYpUH, W/ WA ITUPHHBI pacIipeIeTIeHIs 3pUTPOITUTOB 110
06veMy (RDW). B KOHTEKCTE HACTOSIIIETO H300PETEHNsT aHEMUS MPUCYTCTBYET B TOM CITydae, €CJIM KOHIIEHTpa-
st remoryiobrnna (Hb) y mHauBHyyMa HAXOAUTCS HA YPOBHE, HIDKE TpeOyeMoro, HanmpuMmep KoHmeHTpamus Hb
coctaBisieT MeHee 14 r/mi, Gollee MPEnmOYTUTENbHO MeHee 13 r/m1, GoJiee MPeArnouTUTENbHO MeHee 12 1/,
Oonee nmpeamodTuTEIHLHO MeHee 11 T/m1 ninn Hanbosee peanoYTuTeNTsHO MeHee 10 1/mt.

B oxHOM BapmaHTe OCYIIECTBICHHS HACTOSIIET0 M300PETEHHS MPEACTABICH CIIOCOO JICUEHHsS TeMOIUTH-
YecKOW aHeMHH, IpelycMaTpHUBalonil BBeeHNE cyObeKTy addekTuBHOro konmuectsa (1) coequHeHus, onu-
CaHHOTO B JAHHOM JIOKYMeHTe (Harpumep, coequaeHus Gpopmysr (1), mpeacTaBieHHOTO B IpUMepax U B a0, 1
1 Ha ¢wur. 1), wim ero GpapMareBTUYCCKH NpHeMIeMOoi conr; (2) GpapMalieBTHICCKH MPHUEMIEMO KOMITO3HIINY,
CoJIeprKalllel CoeTMHEHNE, OMCAaHHOE B JAHHOM JJOKYMEHTE, WIN ero (apMareBTUUECKH MPUEMIIEMYIO COJIb H
(hapMaleBTHYCCKHU MPUEMIICMBII HOCHUTEITD.

B nmomonHUTENTEHOM BapHaHTE OCYIIECTBICHUS TEMOJUTHYECKAss aHEMUS TPEACTaBIsAeT COOOW HaCIeACT-
BEHHYIO W/WIU BPOXICHHYIO TEMOJIUTHIECKYIO aHEMHIO, TPHOOPETEHHYIO0 T€MOIUTHYECKYI0O aHEMHIO WIIH aHe-
MHUIO, SIBJISFOIIYIOCS COCTABIIIONICH MYJIBTHCHCTEMHOTO 3a00eBaHus. B onpeaenceHHBIX BapHaHTaX OCYIIECTB-
JICHWSI TEMOJMTHYECKAasi aHEMUSI TIPEACTaBIsIET co00i BPOXKICHHYIO aHEMHIO. B ompenieieHHbIX BapHaHTax oCy-
IIECTBJICHUS TEMOJIUTHYECKAsT aHEMUS SBJSIETCSl HACIEICTBEHHOHN (HampuMmep, HecepouuTapHas reMOJIUTHIC-
CKasi aHEMUs WUIH HACJIeICTBEHHBINH C(hEepOoLuTO3).

B onHOM BapmaHTe OCYIIECTBIIEHHS O HACTOSIIEMY M300pETEHUIO MPEACTABIICH CIIOCO0 JICUEHHs Tajac-
CEeMHHM; MPHOOPETEHHON TeMOJIMTHYCCKOW aHeMHH (HAalpuMep, BPOXKIACHHBIX aHEMUH (Hampumep, dH3UMOIa-
THI1)); CEpIOBUAHOKICTOYHON aHEeMHUH, MPEAyCMaTPUBAIONINI BBEICHHE CYOBEKTY 3(D(EKTHBHOTO KOJIMYECTBA
(1) coenuHeHHs, ONMMCAHHOTO B TAaHHOM JOKyMeHTe (Hampumep, coenunenus Gopmynsl (1), mpencraBneHHoro B
npuMepax u B Tabin. 1 u Ha ¢wur. 1), nim ero GpapmaneBTHUECKH IpueMiIeMoit cony; (2) gapmarieBTHYECKH pu-
eMJIEMOM KOMITIO3HIINH, COJiep Kallieil COeIMHEHNE, OITMCaHHOE B JaHHOM JOKYMEHTE, WM €r0 (papMarieBTHUECKH
MPHEMIIEMYIO CONb U (papMareBTHIECKH MIPUEMIIEMBI HOCUTENb. B 0JHOM BapuaHTe OCYIIECTBICHUS MIproOpe-
TEHHAs TeMOJINTHYECKasl aHEMUS BKITIOUAeT BPOXKICHHBIC aHEMHH. B orpeneneHHpIX BaprHaHTaX OCYIIECTBICHHS
MPEICTABICHHBIA CITOCO0 SBIISETCS CLIOCOOOM JICUEHHS TaJIaCCEMHHU. B oIpeneneHHbIX BapHaHTaX OCYIIeCTBIIC-
HUS TAJTACCEMUS TIPEACTABIAET co00i OeTa-TaJacceMHuro.

Kak 370 ucmone3yercs B JaHHOM JTOKYMEHTE, TalacCeMHUs IPEICTAaBIIIET COOOH HACIIeICTBEHHOE HapyIle-
HHUE CO CTOPOHBI KPOBH, IIPHU KOTOPOM B OpPTaHU3ME BEIpAa0aThIBACTCSI aHOMalbHas (opma reMoriobuHa. B om-
PEACTICHHBIX BapUAHTaX OCYIICCTBICHHS HAPYIICHHE NMPHBOJWUT B PE3yJIbTaTe K Pa3pyIICHHIO OOJBIIMX KOIU-
YECTB SPUTPOIUTOB, YTO BHI3BIBACT AaHEMHUIO. B ONpe/IeeHHBIX BapHAHTaX OCYIICCTBICHUS TAJIACCEMUS TPE-
cTaBiIsIeT co0oi anb(a-tanacceMuo. B onpeneneHHBIX BapHaHTaX OCYIIECTBICHHS TATACCEMUsl MPEICTABISCT
co0oit Oera-TalacceMHIO.

B nononHNTENEHOM BapHaHTE OCYIIECTBICHHS COSIUMHEHHE WM (hapMaleBTHYECKass KOMITO3HIUS COCTaB-
JICHBI IS SKCTPAKOPIIOPATEHOTO HEMTOCPEICTBEHHOTO TOOABICHHS K IIETFHON KPOBU WIIM SPUTPOIUTAPHON Mac-
ce. B npyrom BapmaHTE OCYIIECTBICHHUS COCIWHEHHE U (papMameBTHUECKas KOMITO3UIMS COCTABIICHBI IS
BBEIICHHUS HYKIAIOIIEMYCS B 3TOM CYOBEKTY.

[TockonbKy coeMHEHNSI U KOMITO3HUIINH, OTIMCAaHHBIE B TAHHOM JOKYMEHTE, BO3ACHCTBYIOT HA OJWH U TOT
ke OMOJIOTMYEeCKMH IMyTh M MMEIOT aHAJOTHMYHBIA MEXaHW3M [CHCTBUS, KaK M COCIWHCHHS, OIMCAHHBIC B
WO02012/151451, To coennHeHUST 1 KOMITO3UITUH, TIPEICTABICHHbBIC B TAHHOM JIOKyMEHTE, MOTYT aKTHBUPOBAThH
myTaHTHBIe popMbl PKR, kak aTo ommcano 8 WO2012/151451.

Komno3uiuu u myTH BBEICHHUS.

Komnosuium, ycTaHOBJICHHBIC B TAaHHOM JTOKYMCHTE, BKIFOUAIOT COCIUHCHHUS, YCTAHOBIICHHEIC B JAHHOM
JOKyMEHTe (HaIllpuMep, COeIMHEHNE, OIIMCAaHHOE B JAHHOM JIOKYMEHTE), a TakKe JOIOJIHUTEIILHBIE TepaIleBTH-
YecKHe CPEeCTBa, B CiIyyae UX HAIWYMS, B KOJIMYECTBAX, 2(PpPEeKTHUBHBIX A oOecriedeHuss MOAY SN 3a00e-
BaHUSI WM CUMIITOMOB 3a00JICBaHUs, B TOM YHCJIC OMMUCHIBACMBIX B JAHHOM JIOKYMCHTE.

Tepmun "(hapmarieBTHUECKH MPUEMIIEMbI HOCHUTENb WM BCIIOMOTATENLHOE BEIIECTBO" OTHOCHUTCS K HO-
CHUTEJIIO WIIM BCTIOMOTaTEIIEHOMY BEIIECTBY, KOTOPHIC MOYKHO BBOIMTH MAIEHTY BMECTE C COCIMHEHHEM, TIpe-
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CTaBJICHHBIM B JaHHOM JIOKYMEHTE, U KOTOPHIC HE MOJABIISIOT €ro (papMaKoIOrHIeCKYI0 aKTUBHOCTh U SIBJISIFOT-
Csl HETOKCHYHBIMH TIPH BBEJCHUHU B J103aX, TOCTATOYHBIX JJIS TOCTABKU TEPAIIEBTUYECKOTO KOJIMYECTBA COCIH-
HEHUSI.

dapManeBTHICCKH MPUEMIIEMbIE HOCHTEIH, BCIIOMOTATENbHBIC BEIIECTBA M CPEIbI-HOCUTENH, KOTOPhIC
MO>XHO TIPUMEHATH B (papMaIieBTUIECKUX KOMITO3UIIUAX, MPEAYCMOTPEHHBIX B JTAHHOM JOKYMEHTE, BKIIOYAIOT
0e3 orpaHM4YeHUS] HOHOOOMEHHBIE CMOJIBI, OKCHJT QTFOMUHUS, CTeapaT aFOMHUHUS, JEIUTHH, CAMOIMYIILIUPYIO-
IIFecs CUCTEMBI JOCTaBKH JiekapcTBeHHOTo cpencTBa (SEDDS), Takue kak d-a-Toko(hepo-moTuI THICHTITHKOIh
1000-cyKIHaT, MOBEPXHOCTHO-aKTHBHBIE BEIECTBA, NMPUMEHsEMble B (apMaleBTHUESCKUX JIEKAPCTBEHHBIX
(dhopMmax, Takue Kak BUABI Tween Win Ipyrue aHATOTUYHBIC TIOTHMMEPHBIC MATPHIIBI IS TOCTABKH, CBIBOPOTOY-
HbIC OCJIKM, TaKHe KaK YEIOBCUCCKUI CHIBOPOTOYHBIN ambOymuH, OydepHble BemecTBa, Takue Kak (ocdarsr,
TJIMIUH, COPOMHOBAs KHCJIOTa, cOpOaT Kajus, CMECHU HEMOJHBIX TIHMICPHUIOB HACHIIICHHBIX JKUPHBIX KHUCIIOT
PACTHTEIIEHOTO MPOUCXOKACHUS, BOAY, COJIU WK ICKTPOIIUTHI, TAKHE KaK MPOTAMHUHCYIb(AT, ABY3aMCIICHHBII
dhochopHOKUCTBIA HATpHH, (POCHOPHOKUCIBIN KamWid, XJIOPHUI HATPUS, COJNU IMHKA, KOJUIOUIHBIA JHOKCHI
KPEMHUS, TPUCHIUKAT MAarHUs, MOJUBUHIIITHPPONUIOH, BEIIECCTBA HA OCHOBE IICIUTIONO3BI, TOJHUITHICHIIIH-
KOJIb, KapOOKCUMETHIIIICIUTIONO3Y HATPHS, TOJUAKPUIATHI, BOCKH, OJOK-COMIOJUMEDPHI MOJMATHIICHA U TTOJTHOK-
CUIIPOIIMJICHA, MOJMATHIICHIIIMKOING U JIAHONWH. [[UKIIOAeKCTPHUHBI, TAKUE KaK O-, 3- U Y-IUKIOACKCTPHH, WU
XUMHUYECKH MOIU(HUIIMPOBAHHBIE MTPOU3BOIHBIC, TAKHE KaK THIPOKCHATKUIIUKIONEKCTPHUHBI, B TOM YUCJE 2- H
3-rHIPOKCUTIPOTINII-B -IIUKIOIEKCTPUHBI, WIH JPYTHE CONIOOWIN3HPOBAHHBIC MPOU3BOIHBIC TAKKE MOXKHO yC-
TIETTHO TPUMEHSTD JJIS YIIYYIIEeHHUS TOCTaBKU COSTUHEHUI (GOPMYJI, OMMUCAHHBIX B TAHHOM JIOKYMEHTE.

dapManeBTHICCKUEe KOMIIO3UIINH, TPETYCMOTPEHHBIE B JAHHOM JJOKYMEHTE, MOKHO BBOJIUTH TIEPOPAIHHO,
MapEeHTEPATBEHO, ITyTEM WHTAISIIMOHHOTO PACTIBUICHHSI, ITyTEM MECTHOTO HaHECEHUSs, peKTaIbHO, Ha3alIbHO, OYK-
KaJTbHO, BarnvHAJBHO WJIM IMTOCPEJICTBOM HMMILIAHTHPOBAHHOTO JIETO, MPEANIOYTHTEIHHO, MyTeM IepOpaTbHOTO
BBEJICHUS WJIM BBEJCHMSI HHBEKITEeH. DapmarieBTHUECKHe KOMITO3UIINH, TIPETyCMOTPEHHbBIE B JAHHOM JTIOKYMEH-
T€, MOTYT COJICPIKATh JIFOOBIC TPATUIIMOHHBIC HETOKCHYHBIC (DapMalleBTHUYCCKU TPUEMIIEMBIC HOCUTEIH, BCIIO-
MOTaTeIbHBIC BEIICCTBA WU CPEIBI-HOCUTECITH.

dapmareBTUUCCKUE KOMIIO3UIUH, MPEITyCMOTPEHHEIC B JAHHOM JTOKYMEHTE, MOKHO BBOJIUTH IEPOPATHLHO
B JIFO0OW MOIXOMSIICH TSl MepopaibHOTO BBEACHUS JIGKAPCTBEHHOU (hopMe, B TOM 4uciie 0e3 OrpaHuYCHUS B
Karcyiax, TabJeTKax, IMYJIbCUAX M BOJHBIX CYCIICH3USIX, TUCIEPCHIX W PAcTBOpax. B cimydae TabneTok s
MEPOPATLHOTO MPUMEHEHHUS OOBIYHO MPUMEHSEMbIE HOCHTENH BKIIOYAIOT JIAKTO3Y M KYKYPY3HBIH Kpaxmall.
Taxoke, Kak IpaBuio, 100aBIAIOT CMa3bIBAIOIIUE CPENICTBA, TAKWE KaK cTeapar MarHus. J{Jis mepopabHOTO BBE-
neHust B popme Karcyibl MpuMEHUMbIC pa30aBUTEIN BKIIIOYAIOT JIAKTO3Y M CYXOH KyKypy3HbIH Kpaxmai. Ecim
BOJHBIE CYCIICH3WH W/WIW dMYJIbCHU BBOIAT TEPOPATHHO, aKTHBHBIA WHTPEIUCHT MOXET OBITh CYNCHIUPOBaH
WM PACTBOPEH B MAcIsIHOM (a3e, 00beIMHEHHON C SMYIBIUPYIONTUMH H/WIIN CYCTICHIUPYIOITUMH CPEACTBAMH.

Ecnm xoMIo3uiiiu, mpeCcTaBIeHHbIE B JAHHOM JIOKYMEHTE, COepKaT KOMOMHAIIMIO COSTUHEHMS GOpMYII,
OINKCAHHBIX B JAHHOM JOKYMEHTE, M OJTHOTO TN 0OJee MOMOIHUTEIHHBIX TePAeBTUYCCKUX WX MPO(UIaKTH-
YECKHX CPENCTB, TO KaK COCTUHCHHUE, TaK U JOMOIHUTEIHHOE CPEICTBO JOKHBI IIPUCYTCTBOBATH MPH YPOBHSX
JI03BI, COCTABJISIOIIUX OT MpuOnm3uTensHo 1 10 100% u Goiee MPEATOYTHTEIBHO OT MPUOIM3UTEIBHO 5 10 95%
OT JI03bI, OOBIYHO BBOJUMOM COTJIACHO CXEME MOHOTEpanuu. J[OMOIHUTENbHBIC CPEJICTBA MOKHO BBOJHTH OT-
JIENBHO, KaK 9aCTh CXEMBI C HECKOJIBKAMH JI03aMH, OT COCIMHEHUH, MPEIYCMOTPCHHBIX B TJAHHOM JOKYMCHTE.
AJBTEpHATUBHO 3TH CPEJICTBA MOTYT COCTABIATh YaCTh CIUHOMN JICKAPCTBCHHOHN (DOPMBI, CMEIITIAHHBIC BMECTE C
COCIMHEHUSMHU, IPEAYCMOTPEHHBIMH B TAHHOM JJOKYMEHTE, B €IMHON KOMITO3UITHH.

CoenuHeHHs, ONMMCaHHBIC B JAHHOM JOKYMEHTE, HalpuMep, MOKHO BBOJHUTH IyTEM HHBLEKIIMH, BHYTPH-
BEHHO, BHYTPHAPTEPHUAILHO, CYOIepPMAIbHO, BHYTPHOPIOMINHHO, BHYTPUMBIIICYHO WIW MOJKOXHO; HIIA MEPO-
paNbHO, TPaHCOYKKAILHO, Ha3aJIbHO, TPAHCMYKO3aJILHO, MECTHO, B BHJIE O()TaIbMHUYECKOTO TIperapara Wid Iy-
TEeM WHTASIINY B JI03€, HAXOIAIICHCS B AUamma3one oT npuoimmsurensHo 0,5 mo npubnusutensHo 100 Mr/kr mac-
CBI TeJa, abTCPHATUBHO B J103aX, HAXOIAIIUXCSA B auana3one ot 1 mr qo 1000 mr/mosa, kaxaeie 4-120 gacos
WX COTJIACHO TPeOOBAaHUSAM JJIsl KOHKPETHOTO JIGKAPCTBEHHOTIO CpefcTBa. KonmyecTBO aKTHBHOTO WHTPEIUCH-
Ta, KOTOPBI MOXHO KOMOMHHPOBaTh C MaTepHallaMH HOCHTEIIA JJIS TIOJYYCHUS OIMHOYHOW JIEKAPCTBEHHOM
(hopMBI, OyIeT BappUPOBATh B 3aBUCHMOCTH OT PELHUIHIEHTA, MOJYYArOIIETro JICYCHUE, U KOHKPETHOTO cItocoda
BBesieHHA. Tunu4HbINA npenapat OyIeT coaepKarh OT MPUOIM3UTENBHO 5% 10 mpubIu3nTenbHo 95% akTUBHOTO
coerHEHUs (Bec./Bec.). ATBTEpHATUBHO TaKWE MPEHaparhl COAEpKaT OT MpuoIu3uTeapHo 20% no npubnusu-
TenbHO 80% aKTUBHOTO COEIMHEHUS.
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3KCHepI/IMeHTaJIbHaH YacThb

Ilepeuens cokpaleHui

Coxp. IonHoe Ha3BaHue Coxp. | HHonHoe HazBaHHe

OesponH. | Oe3BOMHEII BOAH. | BOOHBIH

MHH. MHHYTa (MUHYTBI) HACBII | HACBIICHHBIH

MI MHUJUTIITATP q, 9achl

MMOJIb MHUJUTUMOJIB(-1) MOJb MOJIB(-11)

MS Macc-CIeKTPOMETPHST SAMP SIIEPHBIM MATHUTHBIN PE30HAHC

TLC TOHKOCJIOIHAs XpoMaTorpadus HPLC | Beicoxoa(dexTHBHAs
JKUAKOCTHAsST Xpomartorpadust

LCMS xugkocTHast — xpomarorpadus - | MTBE | metwin-Tper-OyTHNOBBIH 3¢hup

MacC-CIeKTPOMETPHST

DAST OVBTHIAMUAHOCepaTpudTOpHI CHCl; | xnopodopm

DCM IUXJIOpMETaH DMF aumetmigopMamun

Et20 TUSTHIOBBIN 3(up EtOH | aTunoBelii coupT

EtOAc STUIALETAT MeOH | MeTunoBbIi ciupT

MeCN ALETOHUTPII PE neTpoJIeHHbIN 3hup
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THF Terparuapodypan DMSO | mumeruncyib(pokcun
AcOH YKCyCHasl KHCIIOTa HCI XJIOPUCTOBOAOPOAHAS KUCIOTA
H,S0, CepHasl KUCJIOTa NH4Cl | xnopux aMMoH#MS
KOH THIPOKCHA KaJIHs NaOH | rumpoxcun HaTpus
K,CO;, kapOOHAT Kaus Na,CO | xapOoHaT HaTpust
3
TFA TpuTOPYKCyCHAS KUCIOTA Na,SO | cynbdar HaTpust
4
NaBH, Goporuapua HaTpUs NaHC | bukapOoHar HaTpus
O3
LiHMDS | rekcaMeTHIIUCUITAIAMHUL JIUTHS NaBH, | 6oporunpus HaTpHs
Et;N wmu | TpusTHinamMus Py wunu | nupunun
TEA Pyr
DMAP 4-(AUMETUNAMIHO ) THPUIUH DIPEA | N, N-auu3onponuiasTHIaMuH
BINAP 2,2’ 6uc(audennndochanm) dppf 1,1'-
ouc(mudenundochuno)peppore
-1,1’-Ounadrun
H
PEP ¢docdo(enon)mpoBuHOrpagHasT LDH JIAKTATAErUAPOreHas3a
KHCJIOTA
DTIT DL-pgutuotpeuron BSA ObIunii CEIBOPOTOUHBIN anb0yMUH
NADH B- SEM 2~(TPUMETHIICHITHI )3 TOKCHMETHIT
HUKOTUHAMUJAJECHUHINHY KJIEOTUI,
BOCCTAHOBJICHHBIN
p-TsOH | p-TonyoncynsdoHoBast KHCIOTA DCE 1,2-nuxnopatan

OO01mast SKcrIepUMEHTAIbHAs YacTh.

B crnepyronmx npumepax XMMHYECKHE peareHThl IPHOOPETan y KOMMEPUYECKUX MOCTABIINKOB (TaKUX KaK
Alfa, Acros, Sigma Aldrich, TCI u Shanghai Chemical Reagent Company) u npumeHsun 6e3 JOTOJHUTEILHON
ounctku. Omm-xpomartorpaduto nporommn Ha Ez Purifier I ¢ moMoIIbI0 KOJOHKH ¢ YaCTUIIAMU CHITAKATEIIS
200-300 memnr. [TnaHIeTs! A1 aHAIMTHYCCKOW M TIpenapaTHBHOMN TOHKOCIOWHOM xpoMaTorpaduu (TLC) mpen-
craBisimn coboit HSGF 254 (tommmna 0,15-0,2 MM, Shanghai Anbang Company, Kurait). CriekTpsl siepHOTO
MarHuTHoro pe3oHanca (SIMP) perucrpupoBanm ¢ mpumeneHueM Brucker AMX-300 maun AMX-400 SAMP
(Brucker, lIBelinapus). XuMuueckue CABUIH NMPHUBEACHBI B YacTAX Ha MIILIHOH (ppm, &) etero(ESI) u onpene-
JIEHBI ¢ HCTTOJIb30BaHueM Macc-criektpoMerpa Waters LCT TOF (Waters, CIITIA). HPLC-xpomatorpaMMBbl peru-
CTPHPOBAIIA Ha YCTaHOBKE I *XKUAKOCTHOW XpomaTorpaduu Agilent 1200 (Agilent, CIIIA, kononka: Ultimate
4,6 mx50 mm, 5 M, nmonsmwxkHas daza A: 0,1% MypaBbHHas KHCIOTa B BOJIE; TOABMKHAs (asza B: aneroHuTpmn).
Peakimu o Bo3ecTBIEM MHUKPOBOJIHOBOTO M3IIY4EHHs IMPOBOIMIN B MUKPOBOJIHOBOM cHHTe3aTope Initiator
2.5 (Biotage, llIBermus).

VYenosust HPLC, ncrnionb3yeMble B SKCIEPHMEHTAX, ONMCAHHBIX B JAHHOM JJOKyMEHTE, SIBIIFOTCS CIIEAYFOIIUMHU.
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Cnoco0 1.

[Mpu6op: Shimadzu LC-2010AHT.

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

INonBuxHas ¢a3za: pactBoputens  A: H,0/CH;0H/TFA=90/10/0,1,  pactBOpuTEns  B:
H,0/CH;0H/TFA=90/10/0,1.

CkopocThb IoToKa: 2,5 MII/MHH.; TeMIieparypa KosloHku: 35°C; muina BosHbL: 220 HM/254 HM.

Crioco0 2.

[Tpu6op: Shimadzu LC-2010AHT.

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

[ToxBwxHas ¢aza: pPacTBOPHUTEID A: H,0/CH;0H/TFA=90/10/0,1, PacTBOPHUTEIb B:
H,0/CH;0H/TFA=90/10/0,1.

CkopocThb MoToKa: 2,5 MiI/MHH.; TeMIieparypa KosloHku: 35°C; muuna BostHbL: 220 HM/254 HM.

VYcnosus npenapatuBaoit HPLC, ncmons3yembie B 9KCIIEPUMEHTaX, OMMUCAHHBIX B JTAHHOM JIOKYMEHTE, 5B-
JSTFOTCSI CIIEYIOIUMH.

[Tpubop: Waters 2545B/2767.

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

IMonsmxuas daza: pacrsopurens A: H,O (0,1% FA), pactBopurens B: CH;0H i CH;CN.

CxopocTtb moToka: 20 Mi/MuH.; TemrepaTypa koJoHku: 35°C; nmuHa BoaHbL: 220 HM/254 HM.

IMpumep 1. Cunre3 6-(3-metokcubensmn)-2,4-mumerni-4,6-auruapo-SH-rtuazomno[5',4'":4,5nmuppoino[2,3-

d]mupunasus-5-oHa
0

\)I\OEt ) O-KCHI0M

o S =N

S NaOEt EtOH OFt 2) NaH Mel,DMF \(s =N B‘/\©/ Y P
N 4 0 3) POCl, DMF Ny -BuOK,DMF | 0 p
4 NH,H,O, 0 o

E1-1 2-3TOKCH3TAHOI E1-2 E1-3

Cramus A. Dtmin-(Z)-2-a3un0-3-(2-MeTHIATHA30J1-5 - 1T )aKpHrIIaT.

K pactBopy NaOEt (803 mr, 11,79 mmons) B EtOH (10 M) npu Temneparype ot npudiausutensHo -10°C
no mpubmmsurensHo -5°C mo0aBimsuiM MO KaluIsIM - PacTBOp  2-MeTHITHA30i-5-KapOanpieruna (500 wr,
3,93 mmone) U aTHa-2-azunoanerata (1,53 r, 11,79 mMoins) B 6e3Bogaom EtOH (3 mun). Peaknuonnyio cmech
HepeMeIInBalIi B TeUEeHHE TPHOIM3UTENBHO | 4, TpH 3TOM TemriepaTypy noanepkusanu Hivke 0°C, 3aTeM Ha-
TpeBaX 10 K.T. ¥ MEPEeMEIINBAIN B Te4eHHe emie 2 4. [lomydeHHy0 cMech BBUTMBAIIN B HACHIIICHHBIN BOJHBINA
NH4CI (50 mi) mpu 0°C u sxcTparupoBanu ¢ nomoinsio EtOAc. O0beqMHeHHBIE OPraHUYeCKUE CIOH ITPOMbIBa-
JIM COJIEBBIM PacTBOPOM, BEICYIIMBaNX Hax 0e3BoaHBIM Na,SO4 M KOHIIEHTPUPOBAIHN NPH MTOHMWKEHHOM JaBiie-
HUU C TOy9eHHeM HeoOxoaumoro npoaykra (500 Mr), KOTOpbIii HEMOCPEACTBEHHO MIPUMEHSIIN Ha CIIeAYIOmeH
cragnu 6e3 Kakoif-mi6o ounctkd. LCMS: Macca/zapsan 239 (M+H)".

Cranus B. Otnn-2-merun-4H-nuppoino[2,3-d]ruazon-5-kapbokcnnar.

CwMmech aTmin-(Z)-2-a3uno-3-(2-merunruason-5-ui)akpunara (500 mr, 2,1 MMonp) B o-kcutone (5 mu) rie-
pememmBany npu 140°C B TeueHue 2 9, 3aTeM OXJaXKIaJIHM IO K.T., @ 3aT€M HETOCPEICTBEHHO OYMINAIH C TI0-
MOIIBI0 KOJIOHOYHOW Xpomarorpaduu Ha cuinukarene (3moeHT: neHTan/EtOAc=6/1 ¢ monydeHueM HEoOXOmH-
Moro mpoaykTa (220 mr, Beixon 49,8%). LCMS: macca/3apsan 211(M+H)'.

Cranus C. Otun-2,4-numernn-4H-nuppono[2,3-d]ruazon-5-kapbokcunmnart.

K pactBopy atmn-2-metun-4H-nuppoino|[2,3-d]tuazon-5-kapookcmnara (160 mr, 0,76 mmons) B DMF
(3 M) mpu 0°C pobasismu NaH (36,5 mr, 1,52 mmous). PeakiimoHHyI0 cMech NMepeMennBajIn Mpy K.T. B Teye-
Hue 0,5 9 ¢ nocnenyromum nodasnennem CH;I (47 Mk, 0,76 Mmmois). [Tonyuennyto cMech nepeMeInBaiy py
K.T. B Tedenne 0,5 4, 3aTeM BeuMBaiu B HackimeHHbIH Bogablid NH,Cl npu 0°C 1 skcTparnpoBaiy ¢ MoMOLIbIo
EtOAc. O0benHEHHBIE OPTAHUMYECKUE CIIOW TPOMBIBAIIA COJIEBHIM PACTBOPOM, BBICYIIMBAINA HAJl 0€3BOJHBIM
Na,SO4 1 KOHIICHTPHUPOBAIH MPH HOHIKEHHOM AaBiieHHH. OCTaTOK OYHUINAIH C TOMOIIBI0 KOJJOHOYHOH XpoMa-
Torpaduu Ha cHIIMKaresie (IOCHT: TIeHTaH/ITruanerat=6/1) ¢ momydenneM HeoOXoaumoro mpoaykra (124 wmr,
BEIXO. 72,6%). LCMS: Macca/zapsan 225 (M+H)".

Cramus D. Dtun-6-¢popmun-2,4-mumetrn-4 H-muppoio[2,3-d]tnazon-5-kapOokcuiar.

K cmecn atmn-2,4-numernn-4H-timppono[2,3-d]trnazon-5-kap6okcunara (100 mr, 0,446 mmons) B DMF
(1 M) mpum 0°C mobasssmn POCI; (122,5 mxi, 1,338 MMois). Peakimonnyto cmech nepemermmuBany npu 100°C B
TeyeHue 2 4, 3aTeM BbUIMBaIM B HachllleHHBIH BOAHBIK NaHCO; npu 0°C u sKkcTparupoBajid € MOMOIIBIO
EtOAc. OObenHEHHBIE OPTAHMYECKUE CIIOW TPOMBIBAIIA COJIEBHIM PACTBOPOM, BBICYIIMBAINA HaJl 0€3BOJHBIM
Na,SO, ¥ KOHIEHTPUPOBAIIM TIPH MTOHWKEHHOM JaBiieHHH. OCTaTOK OYHMINAIHN C IIOMOIIBIO KOJOHOYHOH XpoMa-
Torpadun Ha cCUIIMKareyie (3IJIIOCHT: NEeHTaH/dTmnaneraT=5/1) ¢ moiaydeHneM HeoOXoauMoro mpoxykra (57 wr,
BEIX0 50,7%). LCMS: Macca/3apsan 253 (M+H)".

Cranus E. 2,4-Tumernin-4,6-nuruapo-SH-trazono[5',4":4,5 muppono[2,3-d JnupunazuH-5-0H.

K cmecn stun-6-¢popmmin-2,4-numernn-4H-nuppono[2,3-d]ruazon-5-kapboxcnnara (57 mr, 0,226 MMOIIB)

-4 -



046698

B 2-3TOKcuaTaHomae (2 min) godapmsm NoH,.H,O (53,7 mxi, 1,130 MMons). PeakiioHHYI0 cMech TIepeMeITnBaId
rpu 100°C B Teuenue 1 49, 3atem BeummBasd B H,O n axcTparupoBanu ¢ nmomoinisio EtOAc. O0beauHeHHbIE Op-
TaHWYECKHE CJIOU MPOMBIBAIU COJICBBIM PACTBOPOM, BEICYIIUBAIA Haa O0e3BOAHBIM Na,SO, U KOHIICHTPUPOBAIH
NpY TOHIKCHHOM AaBicHUU. OCTaTOK OYHWINAIH C TIOMOIIBIO KOJIOHOYHOW XpoMaTorpapuu Ha CHIMKAreie
(amroeHT: meHTaH/>THIaneTaT=>5/1) ¢ momydeHneM HeoOxomumoro mpoxaykTa (49 mr, Beixonm 98,4%). LCMS:
macca/3apsn 221 (M+H)".

Cramqus F. 6-(3-Metokcubenswmn)-2,4-mumeTin-4,6-muruapo-SH-tnazono[ 5',4":4,5 jmupporno[ 2,3-
d]mupunazun-5-0H.

K cmecn 2,4-mumertmin-4,6-nmurunpo-SH-trazono[5',4":4,5 jmuppono[2,3-djnupuaasun-5-ona (49  wr,
0,223 mmonp) B DMF (1 M) mpu 0°C go6asmsum t-BuOK (50,8 mr, 0,454 MmMons). PeaknnoHHyI0 cMech mepe-
MEIMBAIA TpH K.T. B TedeHne 0,5 9 ¢ mociemyronuMm moOaBiieHHeM 1-(XiopMeTni)-3-MeTOKCHOeH301a
(34,9 mr, 0,223 mMMmomnb). [TomyueHHYIO CMECh IEPEMEIIMBAIN TPU K.T. B TEYCHUE | 4, 3aTeM BBUTUBAIIU B HACHI-
mennbiit Bomuerid pactBop NH,Cl pu 0°C u axctparupoBanu ¢ nmomomisio EtOAc. O0beMHEHHbIE OpTraHude-
CKHE CIIOM TPOMBIBAIIM COJICBBIM PACTBOPOM, BBICYIIMBAIU Hal 0e3BOMHBIM Na,SO4 M KOHIEHTPUPOBAIU TPU
MOHMKCHHOM JaBiieHHH. OCTaTOK OYHIAIN C TIOMOIIBIO KOJIOHOYHOW XpoMaTorpaduu Ha CHITHKArele (3IF0CHT:
nentan/>Tunanetar=>3/1) ¢ momydeHneM HeoGXomumoro mpoxykra. LCMS: macca/3apsin 341 (M+H)". 'H SIMP
(400 MI'n, DMSO-d¢) & 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 npumepe 1 npencraBieH WITIOCTpaTUBHBLN cuHTe3 coenuHeHus E1-3. [ToHATHO, 4TO pa3nu4HbIE cOenu-
HEHUSI MOYKHO CHHTE3UPOBATH C TIOMOILBIO COOTBETCTBYOLIETO reTepoapui-CH,-ragorenua.

[Tpumepsr 2. Tonydyenne coenuaennii hopmybsl E2-vii mo cxeme E2.

Cxema E2
1) O-KCHION
2) K,CO4Mel, DMF S =N
h/S NS‘)LDEI r OFt MsCl Et3N rm ) 2bUs Ve « 7/_(}\"—'
N~/ o Nafton N 3) POCIS, DMF N2
N, © 4) N;H, H;0, xat. AcOH )
E2-i EZ-ii E2-iii 2-METOKCHYTAHOII E2-iv
5) 2-meTokchaTaHON, KaT. AcOH
.
s g =N \ V4 ]
X Q R? Rz"\(
o ; \ A AR A5 \\
OCHOBAHHE
Y BUOK TOTyO ril b Q PdPPhy), THF I b
E2wy E2-vi E2-vii

ITpu sTom X mpexncrasisier codboit yxozsuyto rpynmny (Hanpumep, Cl, Br mim [, OMs nim OTs); M npen-
CTaBJSIET COOOW METAJUIOPTaHUIECKH KOMIUIEKC (Hampumep, OOpOopraHUYeCcKHi KOMIUIEKC, TaKOW KaK KOM-
TUIEKC ¢ OOPOHOBOW KHCIIOTOH WIIM MHHAKOJIATO-00PHBIN KOMILIEKC, OJIOBOOPTaHUIECKUH KOMITIEKC, TAKOH KakK -
Sn(Bu');; LHHKOPTraHAYIECKHii KOMIUIEKC, TAKOH Kak -Zn(Talorew)); Kaxmblii n3 Q u R? He3aBHCHMO MpeacTaBIs-
eT co0oif HeoOsI3aTeILHO 3aMEIICHHBIN S5-WISHHBIH UM 6-WICHHBIA TeTepoapuil. AHAJOTHYIHO CHHTE3Y COCIH-
Henuii popmynsr E1-v B mpumepe 1 coenunaenne E2-iv MOXKHO CHHTE3MpOBaTh M3 THa3zodaimpaeruaa E2-1 ¢ mo-
MOIIBI0 HECKOJBKUX MonuduKanuii (HanpuMmep, ¢ momoleko peakuuu coeanHenus E2-ii ¢ MsCl ¢ mocienyto-
UM 3JIMMHHAPOBAHUEM C HONyYeHHEM coequHeHus E2-iii; mpu aToM MoXeT ObITh 00pa3oBaHa TPHLUKINYE-
cKas cucteMa ¢ nomoinsio kat. AcOH B 2-MeTokcuaTaHoie). 3amenieHne 1 HoaupoBaHue coeanHeHus E2-iv
obecrnieunBaet noiydeHue coenuaenus E2-vi. Coueranue coeannenust E2-vi ¢ MeTamsiopraHndeckiM coeuHe-
HHEM B IIPUCYTCTBUH KaTajau3aTtopa o0ecreunBaloT IojTydeHue coernHenus E2-vii.

[pumep 2A. Cunres 4-metun-4,6-gurunpo-5SH-tuazono[5',4"4,5 Jnuppono-[2,3-dmupuna3un-S-ona
1 MsCl,Et;N, DCM, 30 °C

9 2) o-kerton, 140°C = M2 -
fs —»Na\)LOEt WS o OFt 3} K,C03. Mel, DMF__ «S NOEt _wor AOH «WNNH
Nﬁo Na,EtOH N-7 4y POCl;, DMF,100°C N /Y 2-MeTokcHsTaHon N N )\\(

-20~-10°C N; O 5) NyHyH,0. xar. AcOH NI o) 105°C,3 u. | o)
2-METOKCH3TAHOM E2-iv

Cramus A. DTri-2-a3u10-3-ruapoKch-3-(THa30J1-5-uT)TpoTaHoar.

Harpwmii (12,2 1, 0,531 M01b) MeUTEHHO TO0ABJISIIN TIPH K.T. K TIepeMenTuBaeMoMy pacTBopy cyxoro EtOH
(300 mi). PeaknmonHyto cMech 3aTeM oxyaxaanm 110 -20°C ¢ mocieayomuM 100aBIeHHeM 110 KallIsiM pacTBopa
atri-2-azunoanerara (68,5 r, 0,531 mMonp) u THazon-5-kapbansaeruaa (20,0 r, 0,177 monp) B 6e3BogaoM EtOH
(100 M) ¢ momaepskanueM TeMmepaTtypsl ot -20°C mo -15°C. Tlocne no0aBIeHNS PEaKIOHHYIO CMECh TTIepeMe-
mmBanu 1pu -20°C B TedeHUE AOMOTHHUTEIHLHOTO | U M 3aTeM BBUIMBAIM B HAchIeHHBIA BoubIH NHyCI (1 ).
TTony4ennyio cmech Hachimamm ¢ nmomomsio NaCl u skcrparuposanu ¢ momornibio EtOAc. OO0beTMHEHHYIO Op-
TaHUYECKYIO (pa3y MPOMBIBAIH COJIEBBIM PACTBOPOM, BEICYIIMBAIN Haj 0e3BOIHBIM Na,SO4 ¥ KOHIIEHTPUPOBAIH
NIPY TIOHIKEHHOM HaBiieHHH. OCTaTOK OYMIIAIHM C MMOMOIIBI0 KOJOHOYHOW Xpomarorpaduu Ha CHIIMKareie ¢
npuMeHeHreM (moeHT: PE/EtOAc=6/1-5/1-1/1) ¢ nonydenuem HeoOxoaumoro mpoaykra (34 r) B Bujae O1eaHO-
ro Bemectsa. LCMS: macca/3apsa= 243 (M+H)'.

Cragus B. Dtun-(Z)-2-a3uno-3-(Tua3on-5-mi)akpuiar.

K mepememmBaemoii cmecn 3THI-2-a3u10-3-THAPOKCH-3-(THazon-5-mwi)npornanoara (103 r, 0,426 moxnb) B
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cyxom DCM (1,5 n) nipu -35°C mobasnsm MsClI (146 1, 1,28 MOJIb) ¢ IOCIEIYIOMMM JTO0ABJICHUEM IO KaIlIsM
TEA (301 1, 2,98 Monp) ¢ mogaepxkanueM TemrmepaTtypsl oT -35°C no -30°C. ITocne no0aBiaeHus peaKIIHOHHYIO
cMmech mepememmmBany npu -30°C B TedeHue emie 15 MUH., 3aTeM BBUIMBAIW B HachIMeHHBIH BogHBIH NH,Cl
(1,5 m). Iomyyennyto cMech Hachimanu ¢ nomomnsio NaCl n axerparuposaiu ¢ nomonipio DCM nBax b

OOBbeIMHEHHBIC OPraHMYECKUE CIIOW TMPOMEIBANK mocienaoBatensHo BoaabiM HCI (1 M) u coneBbIM pac-
TBOPOM, BBICYmIMBaJIM Hajx Oe3BoaHbIM Na,SO4 M KOHIEHTPHPOBAIM NPH TOHMXEHHOM jaaBieHuH. OcraTok
OYMIIAJIH C TIOMOIIBIO KOJIOHOYHOM XpoMmarorpadun Ha cuiukarese ¢ npuMeHenueM (amoeHTt: PE/EtOAc=5/1) c
TIoydeHneM Heo6XomMoro npoaykra (82,0 T, Beixon 86,3%). LCMS: macca/3apsan= 225 (M+H)".

Cramun  C-E mna  cunre3a stwi-4H-mmppono[2,3-d]tnazon-5-kapbokcunara, 3tun-4-metmn-4H-
nuppoiio[2,3-d]tnazon-5-kapookcmiara u 3Tua-6-popmui-4-metun-4H-muppoio[2,3-d]tnazon-5-kapOokcuiara
OBLITM aHAJIOTUYHBIMU TIPOTIeAypaM B Ipumepe 1.

Cramus F. Otun-(E)-6-(tunpazonomerin)-4-metmin-4H-iuppo:no[ 2,3-d]trazon-5-kapbokcumnar.

K nepemenmBaemoii cmecu NoHy.H,O (2,0 T, 98%, 40 MMoms) B 2-MeTokcmaTarone (50 mur) mpu K.T. J10-
Oapmsun ATHI-6-popmmn-4-metun-4H-muppono[2,3-d]truazon-S-kapookcunat (4,8 r, 20 MMOIb) ¢ TOCIEIYIO-
muM pobasienneM 20 kamens AcOH. PeakimoHHyI0 cMech NepeMennBaii Ipy K.T. B TE€YEHHE MPUOITU3UTEIb-
HO 30 MHMH 70 TeX ITop, MOKa CMeCh HE CTaHOBMIJIACh NMpo3payHoi. [lomydeHHYI0 cMech BBUIMBaIH B BOIY
(100 M) ¢ mepemenmMBaHUEM M dKCTparupoBaiu ¢ nomombio DCM. O0beanHEHHBIE OpPTraHUYECKHE CJION BBI-
cymmBany Hajx 0e3BoaHbIM Na,SO4 M KOHIEHTPHPOBAIH NPH MOHIKEHHOM JIaBJIEHHH C TIOJIydeHHEM HeoOXo-
JIMMOTO TIPOAYKTa, KOTOPBHIM MPUMEHSITN Ha CIEAYyIoImeld ctaauu 0e3 JomoJHuTeNbHON ounctku. LCMS: mac-
ca/zapsin= 253 (M+H)'.

Cramus G. 4-Metun-4,6-nquruapo-SH-tuazono[5',4":4,5 mupposo[2,3-dmupuna3un-5-oH.

K mepememmuBaemoit cycnensuu otun-(E)-6-(ruapazonomerin)-4-metun-4H-mmuppono[2,3-d]trnazon-5-
kapOokcuiata (4,8 r, 0,19 momnp) B 2-MeTokcudTanose (50 mi) npu k.T. nobasmsum AcOH (20 xaneins). Peakuu-
OHHYIO cycneH3uto nepemerivBaiy npu 105°C B Tedenue 3 4 u 3ateM ¢unprpoBanu. Ocanok Ha GUILTPE MPO-
MBIBAJIM BOJOH ¥ BBICYIIIMBAJIH ITOJI BEICOKUM BaKyyMOM C TOJTYYE€HHEM IIEPBOH MapTHH HEOOXOAUMOTO MPOIYK-
Ta. @UIbTpaT paz0daBisUIA BOAOH W ABAXKIIBI SKCTparupoBaid ¢ momoinisio DCM. Opranndeckre ciiou MpoMbIBa-
JIM COJIEBBIM PacTBOPOM, BBICYIIMBAIHN HaJ 0e3BOAHBIM Na,SO, M KOHIEHTPUPOBAIM MPU IMMOHWKEHHOM JaBje-
HHH C MOJyYEHHEM BTOPOH MapTHH HEOOXOIMMOTO MPOoIyKTa. J[Be 00beAMHEHHbIE TApTUH HEOOXOIUMOTO TPO-
nykra (2,5 T) HEeNoCpeICTBEHHO NPHMEHSIM Ha CIeAyromer craauu 0e3 MOomoaHHUTeNnbHOW ouncTku. LCMS:
macca/zapsan= 207 (M+H)". 'H SIMP (400 MTI'u, DMSO) & 12,68 (s, 1H), 9,35 (s, 1H), 8,55 (s, 1H), 4,30 (s, 3H).

[Mpumep 3. Cunres coequnennii E3-vii u E3-viii.

Cxema E3
5 PhNMeCHO ‘-O
Hal _SNa S NHoNH;.H;0
\( / \ ot / \ﬁl/_i oF: _POCIsDCE _ / \{ =
N)\« N ZMa'ror\cm"mﬂoﬂ
E3-i | 0 Ea-ii | E3ii |
HeobasaTensHad
LG JOTIOMHHTETHHAS
8§ =N 7 N o6padoTka Q SeS =N
'/\§ 7\ NH Q ’\( )\«Nﬁ“““’ /\ﬁ [N N=y
K,CO; DMF N8 o N o
E3-iv | E3v | © E3-viii
mCPBA
g s,l N  MCPBA C‘;‘;”
S b
T AN \( [ 9
N I b
N Q | o)
E3vi | o] E3-vii

ITpu stom Hal npeacrasnser co6oii ranoren (Hanpumep, Cl, Br wm I); LG npencrasisier coboit yxos-
myto rpymmy (Hanpumep, Cl, Br, I, OMs wnu OTs); Q mpencraBiseT co0oil HeoOs3aTeNb HO 3aMENICHHBIN
S-4JIeHHBIH WK 6-WICHHBIN TeTepoapur;, U Q' mpeacTaBiseT cOOOH TOMOTHUTENFHO (DYHKIIMOHATN3HPOBAHHBIN
S-4NICHHBIN WK 6-WICHHBIN reTepoapui. Peakius apoMaTH4eckoro 3aMelleHus coequHenns E3-1 metanTHOMNa-
TOM HaTpusi oOecrieunBaeT NoiydeHue coeanHeHus E3-ii, koTopoe MOXHO mpeBpaTtuTh B coenuneHune E3-v ¢
npuMeHeHneM cuHresa coeauHenust El-iii B E1-vi. Oxucnenne coenunenus E3-v ¢ nomompsio mCPBA oGecrie-
yuBaeT noxydeHue coequaenns E3-vi u E3-vii cooTBeTCTBEHHO.

ITpumep 3A. Cunre3 4-metmi-2-(MeTnnTro)-4,6-murnapo-SH-tuazono[5',4":4,5 Jnuppo:o[ 2,3-
d]mupunasus-5-oHa

r/O
N\ <
S =N
Br \
\(Rl/\ OEtNaSMe/\(/\ /\E/\NH
|\I.| y EtCH 25°C POCI3 DCE 130°C f‘|~1 O
NoH,4 HO,
E3-1 3-2 2 31‘01ccH;mHon E3-3
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Cramust A. Otun-4-metni-2-(Metwntio)-4H-uppono[ 2,3-d] tnazon-5-kapOokcuiar.

K cmecu stun-2-6pom-4-metun-4H-muppono[2,3-d]tuazon-S-kapookcunara (500,0 mr, 1,73 mmons) B
EtOH (10,0 mx) no6aensm NaSMe (240,0 mr, 3,5 MMons). PeakimonHyro cMmech nepemMermmBanu mpu 25°C B
TEYEHHUE 3 U, 3aTeM TacHIM C MMOMOIIBIO JICASTHON BOABI M 3KCTparupoBaiu ¢ noMoursio DCM. O0beTuHEHHBIC
OpPTraHMYECKHE CIIOW MPOMBIBAIN COJEBEIM PacTBOPOM, BEICYIIMBANX Hax 6e3BOAHBIM Na,SO, M KOHIIEHTPHPO-
BaJIM TIPH TIOHWKCHHOM JIABJICHUH C TIOJydYeHUEM HE00X0quMOTo poaykTa (460 Mr), KOTOPBIH HEMOCPEACTBEH-
HO NPUMEHSUTH Ha CIIeylomeii craann 6e3 Kakoii-mn6o ounctkn. LC-MS: macca/3apsn 257 (M+H)'.

Cramus B. Otun-6-popmmin-4-metnin-2-(Metuntuo ))-4H-muppodio[ 2,3-d|tnazon-5-kapOoKcuiar.

K pactBopy atun-4-mermin-2-(metuntuo)-4H-muppoio[2,3-d]tnazon-5-kapookcmmara  (460,0  wr,
1,8 Mmoinb) u N-metuin-N-dennnpopmamuaa (490 mr, 3,6 mmons) B DCE (10 M) mo6asnsimm POCI; (550,0 mr,
3,6 MMoutb). [Tomydennyro cmech nepeMernuBany npu 130°C B Tedenue 3 4, 3aTeM racHIIM ¢ TIOMOIIBIO JIEISTHON
BOJIBI M 3KCTparupoBanu ¢ nomomisio DCM. O0beHEHHBIE OPTaHUYECKUE CIIOU IIPOMBIBAITU COJIEBBIM PaCTBO-
pOoM, BEICYIIUBaIH Haja 0e3BOAHBIM Na,SO4 U KOHIIEHTPUPOBAIU MPU MOHMKCHHOM JaBieHUH. OCTaTOK OYHINa-
JM C TOMOIIBI0 KOJOHOYHOU Xpomarorpadun Ha cuinukarene (amoeHt: PE/EtOAc=8/1) ¢ momy4yenuem HeoOXo-
aumoro npoxykra (320,0 mr, BeIxox 63%). LC-MS: macca/3apsn 285 (M+H)'.

Cragus C. 4-Metun-2-(Metwintno)-4,6-nuruapo-SH-tuazomno[ 5',4*:4,5 [mupporno[2,3-d |mupunazuH-5-0H.

K pactBopy ATHI-6-PopMIT-4-MeTii-2-(MeTHnTHO )-4 H-tupposno[ 2,3-d | tuazon-5-kapOokcunara
(300,0 mr, 1,06 mmons) B EtOH (5,0 M) mobasmsimn N,Hy.HyO (2 mim, 98 Bec. %). Peakmmonayto cMmecs mepe-
MEIIMBAJIM MpH K.T. B TeueHue 1 4, 3arem HarpeBanu a0 60°C B TeueHHe HOYH, 3aTeM OXJiaxaanu. TBeproe Be-
IIECTBO COOMpaNy MyTeM (QMUIBTPANU W BBICYIIUBAIN 110/ BEICOKUM BaKyyMOM C TOJIy9eHHEM HEOOXOIUMOTO
npoxykta (180,0 mr, Bexon 67%). LC-MS: macca/3apsan 253 (M+H)+. 'H SIMP (400 MI'y, DMSO-d) & 12,61
(s, 1H), 8,48 (s, 1H), 4,22 (s, 3H), 2,81 (s, 3H).

[Tpumep 3B. Cunres 6-((2-amMmuHOTIMPUAWH-4-HIT ) METHN )-4-Me THII-2 -(Me THIICyIb huHI ) -4 H-

trasono[5',4"4,5muppono[2,3-d]mupunazun-5(6H)-ona
5.5 =N
7 \\r/‘\l 7 % NH

Br
I‘\I o) s S =N Boc
7 NBS 7 E3-3 s \ﬁ N HoN'
—_—_— —_—
=z Br AIBNCCL R g, KGO TBAB.DMF Cs5,G04,Pd,(dbals

| o ¢ h\ Xantphos, FHoKcaH

E3-4 E3-5 _ P~mr
S =N
S 1
Vaind 4 N 1)y m-CPBA “( / \
N N 2) TFA/DCM
[ o} ( |\ Boc 4 \
E36 = N E3-7

Cramus A. 2-BpoM-4-(OpoMMETHIT) TUPHTUH.

Cwmech 2-6pom-4-metmmmupuanna (1 r, 5,81 mmons), NBS (1,1 1, 6,39 MMOIb) U KaTaIMTUIECKOTO KOJIH-
yectBa AIBN (100 mr) B CCly (10 mir) mepemermBanu rpu 80°C B TeueHue Houu. [lonydeHHY0 cMeCh KOHIICH-
TPUPOBAIH IPH MMOHIKCHHOM JABJICHUH M OCTAaTOK OYHIIAIHN C IIOMOIIBIO KOJIOHOYHOW XpoMaTorpaduu Ha CH-
mkarene (3roeHT: PE/EtOAc=200/1) ¢ moryuenneM Heobxomumoro npoaykra E3-4 (500 mr, Berxon 34,28%).

Cramus B. 6-((2-Bpomnupunun-4-nim)merun)-4-metun-2-(metuntuo)-4H-tuazono[5',4'":4,5 [nuppoino[2,3-
d]mupunazun-5(6H)-oH.

Cmecy  4-mertumn-2-(Metuntio)-4H-tuazono[5',4"4,5 Jmuppono[2,3-dmupunazus-5(6H)-oma (100  wr,
0,40 mmoup), u K,COs (164 mr, 1,19 mmons) B DMF (8 min) nepememmuBanu mpu 60°C B TedeHue 2 9 ¢ mocie-
IyIOIUM gobaBiieHHeM pacTBopa 2-6pom-4-(opommerwn)nupununa (199 mr, 0,80 mmons) B DMF (2 M) n ka-
tagutrdeckoro komudaectsa TBAB (13 mr). Cmech nepememuBanmu npu 60°C B TeueHHe HOYH, 3aTEM TaCHIH C
nomobio Bogs! (20 Mit) n akcTparupoBaiu ¢ nomoinsio EtOAc. O0beMHeHHBIE OpraHUYECKUE CIION POMBIBa-
mu HaceimieHHBIM BogHbIM NH4Cl, BeicymuBanu Han 6e3BonubIM Na,SO, ¥ KOHIECHTPHPOBAIH TPU OHIKCH-
HOM JjaBieHHH. OCTAaTOK OYMINAIM C IOMOLIBIO KOJIOHOYHOM XpoMaTorpadmu Ha CHIHMKarene (DJIIOCHT:
PE/EtO+Ac:10/ 1) ¢ momydernem Heobxoxammoro mpoxaykra (150 mr, Berxox 89,62%). LCMS: macca/zapsn 423
(M+H)".

Cramus C. tper-byrnn-(4-((4-metmn-2-(MeTuinTno)-5-okco-4H-Tuazono[5',4":4,5 Jmuppomno[2,3-dmupuna-
3uH-6(5H)-mm)MeTrn ) nupu uH-2 -11)kapoamar.

Cmech 6-((2-6pommupu TH-4 -1 )METHI )-4-MeTHI-2-(MeTrnTHO )-4H-THazono[ 5',4":4,5 [muppoio[2,3-
d]jmupunazuna-5(6H)-ona (100 mr, 0,24 mMMonb), TpeT-OyTunkapbamara (83 wmr, 0,71 mmons), KsPO, (201 wr,
0,95 mmonb), Pd,(dba); (18 mr, 0,02 mmous) n Xantphos (11 mr, 0,02 MMonb) B truokcane (10 mir) nepemeninsa-
mu ipu 100°C B atMocdepe a3oTa B TedeHHe HOYH. [1oydeHHYI0 CMECh TaCHIIA ¢ TIOMOIIIBIO BOJABI U OKCTParu-
poBaimu ¢ nomoinsio EtOAc. O0beqHEeHHBIE OPraHUYECKUE CJION TIPOMBIBAIIM COJIEBBIM PAaCTBOPOM, BBICYIIMBA-
mm Haj 6e3BoaHbIM Na,SO, M KOHLUEHTPUPOBAIM NPU MOHIKEHHOM JaBiieHHH. OCTaTOK OYHINAIN C TIOMOILBIO
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KOJIOHOYHO# Xpomatorpaduu Ha cunukarene (3moeHT: PE/EtOAc=3/1) ¢ momydyeHreM HEOOXOIMMOTO MPOIYKTa
(100 mr, BBIXOA 92,10%). LCMS: Macca/3apsan 459 (M+H)'.

Cramus  D. tper-Byrnn-(4-((4-metmn-2-(metuncynbdunamn)-5-okco-4H-Trazono[5',4'":4,5 muppoio[2,3-
d]jmapunazuna-6(SH)-wn)mMeTmn)nupuauH-2-mn)kapoamar.

K cmecu tpet-0yTnin-(4-((4-meTmi-2-(MeTunTro)-5-okco-4H-trazomno[ 5',4":4,5 Jmuppono[ 2,3-d |mupunazun-
6(5H)-unm)mernn)nupunus-2-un)kapoamata (100 mr, 0,22 mmons) B DCM (5 mi) npu 0°C npoGasmsumm 3-
XJIOpIIEpOKCHOeH301HYI0 K1caoTy (38 mr, 0,22 mmonb). Peakimonnyro cMmech nepememnBany npu 0°C B Teue-
HHUE | 4, 3aTeM Traciiii ¢ MIOMOIIBIO BOABI M KCTparupoBaiu ¢ nmomomsio DCM. O0benuHeHHbIE OpraHUIecKue
CJIOW TIPOMBIBAIM HachIieHHBIM BOJAHBIM NaHCOs3, BricymuBanu Haj 6e3BoaHBIM Na,SO4 ¥ KOHIIEHTPHUPOBATH
MIPY TTOHIHKEHHOM JIaBJICHUH C ITOJIydeHHeM HeoOxoanmoro npoaykra (100 mr, Berxon 96,63%), KOoTOpEIil Hemo-
CPEJICTBEHHO IPHMEHSLIIN Ha CIIeIyIolIei cTagun 6e3 kakoi-m6o ounctku. LCMS: Macca/3apsin 475 (M+H)'.

Cragus E. 6-((2-AMuHONMpUIUH-4-WT)METHN )-4-MeTHI-2-(MeTrACYnbGuamN)-4H-THazono[ 5',4"4,5 Jnup-
pono[2,3-d]mupunasun-5(6H)-oH.

CMmech TpeT-0yTmin-(4-((4-metmwi-2-(Metmwicynbhuamn)-5-okco-4H-Trazono[5',4":4,5 Jnuppono[2,3-d mupu-
na3uH-6(SH)-mwr)mermn)mpuaun-2-nin)kap6amara (100 mr, 0,21 mmons) B TFA (1 mi) 1 DCM (3 M) nepeme-
IIMBAJIM TIPH K.T. B Te4eHHe | 4, 3aTeM KOHIIEHTPUPOBAIN IPH IOHWKEHHOM JaBiieHHH. OCTaTOK OYMINAIHN C
nomompto npenapatuBHoii HPLC ¢ momydyenuem HeoOxomumoro nponykra (20 mr, Bexox 25,35%). LCMS:
macca/3apsan 375 (M+H)". 'H SIMP (400 MI'u, DMSO-dq) 8 8,67 (s, 1H), 7,73 (d, 1H), 6,30 (d, 1H), 6,12 (s,
1H), 5,89 (s, 2H), 5,24-5,03 (m, 2H), 4,29 (s, 3H), 3,03 (s, 3H).

[Iponenypy, H3I0KESHHYIO BBITIE, IPAMEHSIIH JJIS TONYyYSHHS CICAYIOMNX COSIMHEHUH ¢ MCIOIh30BaHHU-
€M COOTBETCTBYIOIINX MCXOTHBIX MaTeprasoB. [Ipi HEOOXOIMMOCTH MOKHO HCIIOIB30BATH CTAHAAPTHOE BBEAC-
HHUE 1 yJaJIeHUEe 3allIUTHON TPYIIIHL.

“S "‘-N
S 1]
/\ﬁl\N

T o ;>““
N
N=(
NH,
6-((2- AMMHOITHPHMH JIWH- 5- WIT )METHII )-
4-MeTHIT-2-{ MeTHIICYIIL U HMT) -4,6-
Jurugpo-SH-
THazono[5',4":4, 5] mmppono[2,3-d]

TMHPHAa3HH-5-0H

Ne coex. | CTPYKTYpa H XHMHYECKOE HA3BaHHe | XapakTepHCTHKA
E3-8 Q s N LC-MS:  mMacca/zapan 376
/S\(M(‘N (M+H)".
NN
I o 7N 'H SIMP (400 MI', DMSO-d,)
-.N)*NHz 5 876 (s, 1H), 8,12 (d, 1H),
6,60 (s, 2H), 6,22 (d, 1H), 5,20
6-((2-AvuHormprumume-4-mw)mernn)- | (& 2H), 4,28 (s, 3H), 3,12 (s,
4-MeTHIT-2 -{ Me THIICYIIh (hrHMI) -4 H- 3H).
THA30110
[5',4":4,5 Jruppono[2,3-dnmupuaazus-
5(6H)-oH
E3-9 Q LC-MS: 376(M+H)".

'H SIMP (400 MI', DMSO-dy)
58,70 (s, 1H), 8,29 (s, 2H), 6,66
(s, 2H), 5,16 (s, 2H), 4,28 (s,
3H), 3,10 (s, 3H).
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ITpumep 3C. Cunres 6-((2-amuHOTHA3011-5-MT)Me TN )-4-MeThI-2-(MeTcyabuHm)-4 H-
TI/I&30J‘IO[5',4'Z4,5]Hpr0H0[2,3—d]HI/IpI/II[a3I/IH—5(6H)-0Ha
O -

=N
7% NH
;Tjig s s =N p:§:§
\[S _ mes _33l P K V. AN
|,{%Br AIBN,CCly r«P_Br cho; TBAB, DMF | % /™S DIPEA NMP

E3-11 =
E3-10 r

]
} Oxcon e \IQ TFAIDCM /S\(& % N

N
THE 0 7 N

s s
| o ¢
E312 IKN/D\ = NJ\ /D\ o NA\NH
0

(8]
/ ;

Cramuun A, B. 2-Bpom-5-(6pommermn)tnazon u 6-((2-6poMTHa301-5-11)METHI)-4-MEeTHII-2~(METHIITHO )-
4H-tmazono[5',4":4,5 lmuppono|2,3-d|mupunazua-5(6H)-0H cuHTE3npOBAIN aHAIOTHYHO ITpuMepy 3B.

Cramqus C. 6-((2-((2,4-InMeTOKCHOCH3MIT)aMUHO ) THA30J1-5-HIT ) METHI )-4-Me THI-2 -(Me THATHO ) -4 H-
trazono[5',4"4,5muppono[2,3-d]mupumazun-5(6H)-oH.

Cmechb 6-((2-6pomTHazon-5-un)Metnin)-4-mMetni-2-(Metnintro ))-4H-trazomno[5',4":4,5 Jmuppomno[ 2,3-dmupu-
nasue-5(6H)-ona (130 wmr, 0,30 mmoms) m DIPEA (0,1 mum) B NMP (0,1 mm) um (2,4-mumeToKcH-
dbenmm)meranamuna (0,1 mi) nepememmuBanu mpu 150°C B Tedenne 4 4. 3aTeM peakIMOHHYIO CMECh T'acHIIN
Bozoi (10 mur), axcTparupoBaiu ¢ momoirsio EtOAc. O0beTuHEHHBIE OPTAaHNYECKHUE CIIOW TTPOMBIBAIA COJIEBBIM
PacTBOPOM, BBICYIIMBAIK Hall 0e3BOAHBIM Na,SO4 M KOHIICHTPUPOBAIX IPHU MOHIKCHHOM JaBiicHUH. OCTaTOK
OYMIIAJTIH C TIOMOIIBIO KOJIOHOYHOH XpoMaTorpaduu Ha cuimkarene (3monpoBanu ¢ nomomipio PE/EtOAc=5/1)
¢ MoJTydeHHeM HeoOX0UMOro TipoayKTa (60 Mr, Bexos 38,4%). LC-MS: macca/3apsn 515 (M+H)".

Cramus D. 6-((2-((2,4-AnmeToKcnOEH3MIT)aMIHO ) THA301-5 -1 )Me T -4-MeThit-2 -(Me ey b guamn ) -4 H-
tnazono[5',4"4,5 lnuppoino|[2,3-dmupunazun-5(6H)-on.

K cMmecn  6-((2-((2,4-muMeTOKCUOCH3 T ) aMIHO ) THA30JT-5 -1 )MeTH ) -4-MeThI-2-(MeTHiITHO ) -4 H-THa30-
10[5',4":4,5 Jmuppono[2,3-d|mupunazun-5(6H)-ona (50 mr, 0,10 mmois) B THF (3 mur) mpu 0°C mo0OaBisiiii OKCOH
(61 wmr, 0,10 mmoinb). Cmech nepemeruBaiu npu 0°C B TeueHue | 4, 3aTeM racHiid ¢ MOMOIIBIO HACHIIIEHHOTO
BOAHOTO pacTtBopa Na,S,03 (5 M) u akctparupoBau ¢ omornbio DCM. O0bennHEHHBIE OPTaHUYECKHE CIOU
MIPOMBIBAJIN COJIEBBIM PAaCTBOPOM, BBICYIIMBAIH HaJ 0e3BOIHBIM Na,SO, ¥ KOHIIEHTPHUPOBAIX TIPH HOHIKEHHOM
JABJICHUH ¢ MOJydeHneM Heobxommmoro npoxaykra (30 mr, Berxon 50,1%), KOTOPBIH TPUMEHSIIN HEMOCPEICT-
BEHHO HA CIICAYIONIEH CTaauN 03 JOTONHUTENbHOM ouncTky. LC-MS: Macca/3apsan 531 (M+H)™.

Cramus  E. 6-((2-AMuHOTHA3017-5-MT)MeTHIT)-4-MeTHII-2-(MeTICy b uamn)-4H-trazomno[5',4":4,5 Jnup-
pomno[2,3-dJmupunasus-5(6H)-0H cHHTE3MpOBaIN aHATOrnIHO TpuMepy 3B. LC-MS: macca/3apsxn 381 (M+H)".
'H SIMP (400 MI';, DMSO-dg) & 8,70 (s, 1H), 6,97 (s, 1H), 6,87 (s, 2H), 5,28 (s, 2H), 4,29 (s, 3H), 3,11 (s, 3H).

[Iponenypy, H3JI0KEHHYIO BBITIE, IPAMEHSUIH JJIS TTONYYCHHS CICAYIOMNX COSIMHEHUH ¢ MCIOIh30BaHHU-
€M COOTBETCTBYIOIINX UCXOTHBIX MaTepUaIIOB. [Ipi HEOOXOMMOCTH MOKHO UCIIOJIB30BATh CTAHIAPTHOE BBEC-
HUC U yJaJICHHUE 3allIATHON TPYIIIIHL.

Ne coen. | CTpykTyYpa H XHMHYECKOE HA3BaHHE XapakTepHcTHKA

E3-15 Q\ s —N LCMS: wmacca/zapsy 381
v +
/S\<?\| mN (M+H)".
N
S7 NH;,

'H  SAMP (400 M,
DMSO-ds) & 8,69 (s, 1H),
6,92 (s, 2H), 6,21 (s, 1H),
6-((2- AMMHOTHA3 O -4-HJT )METHIT )-4-METHII - 2 - 5.26-5,05 (m, 2H), 4,30 (s,
(MeTHICYIBMHIT )-4, 6- uruapo-3SH- 3H), 3,11 (s, 3H).
tHazono[3'.4":4, 5] mppono| 2,3-d]mipuaazun-5-
OH

I[Ipumepsr 4. Cunre3 6-((1H-mmupazon-3-mwr)mernn)-2-((1H-mupazon-5-um)metmn)-4-metmn-4H-tnazono
[5',4": 4,5 mappomno [2,3-dJnmupuaasun-5(6H)-oHa.
IIpumep 4A. Cunres 3-(((beHanynL(bOHHn)MeTI/m)—l-((2—(TpHMeTHJICHHHn) sTokcu)MeTun)- 1 H-nupaszona.

o] THF0°C~x. 1,2 u.

\\ N
THFO'C.Lu S\\ = N-SEM
o /\LN-SE /I‘N ~SEM =
NH 2) LAH, THF 0°C~%. T., | % 2) Nal, DMF DMF, 0°C, | «.

E4-1

1) SEMCI,NaH 1) MsCI TEA. ©, “ONa
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Cramust A. Metuin-1-((2-(TpuMeTHICHINT)ITOKCH )MeTHI)- | H-rmpazon-3-kapOokcuiar.

IIpu 0°C B atMocdepe N, k mepememmBaeMoMy pacTBopy Metui-1H-mupason-3-kapbokcmmara (90 T,
0,72 monp) B THF (1 1) no6asmstmn NaH (20,7 r, 0,864 monb, 60%). [TomydeHHyI0 cMeCh MEIUICHHO HarpeBaju
JI0 K.T. ¥ TIepEeMEeITUBaIN B TeueHre | 4. PeakimoHHyI0 cMech 3aTeM cHoBa oxyaxaanu 10 0°C u mo0aBisiin 1o
karsiM SEMCI (151,5 mi, 0,842 monb). [lepememuBanye MpoobKaId B TCUCHHUE eIle 2 9 Mepe TallleHuEM ¢
nomotneio Hackim. NH4Cl u skctparupoBanu ¢ nmomomipio 3tmianerara (3x). OObeIUHCHHBIE OPTaHUYECKUE
CJIOM TIPOMBIBAJIH COJICBBIM PAaCTBOPOM U BBICYIIMBaIH Hag Na,SO4. PacTBopuTenn ynaisiii mMoJ BaKyyMOM C
nony4deHreM 210 r HeOUHIIEHHOTO MPOAYKTa, KOTOPBIH MPUMEHSITH Ha CIEAYIOMIeH CTagiuu 0e3 OYHCTKH.

Cramus B. (1-((2-(TpumeTHacumi)3TokcH )MeTrN )- | H-mpason-3-mi)meTanor.

ITpu 0°C B atmocdepe N, k cycnensun LAH (16,9 1, 0,44 mons) B THF (760 Mi1) 106aBisinyu HeOUHIIEH-
HBIA MeTHI- 1 -((2-(TpuMeTHiIcHInI)3ToKCH )MeTrN)- | H-mupazon-3-kap6okcunar (76 1). IlomyueHHyr0 cMech
MEJUICHHO HarpeBalH J0 K.T. M lepeMeIInBaii B TeueHne 1 4. PeaknnoHHyto cMech cHOBa oxuaxaanu 10 0°C u
nocienosatensHo nobasmsumi H,O (15,6 M), 10% NaOH (15,6 mi), HyO (15,6 mi). [Tomyuennyro cmech (rb-
TPOBaJIM yepe3 MOAYIIKY M3 IenuTa U npoMbiBanu ¢ nomouipio MTBE (4 x). O0bequHeHHBIE OpraHHYecKHe
(pakuuy BeicymuBaimy Hax Na,SO,4. PacTBopuTenn ynamsumm npy MOHMKEHHOM JAaBJICHUH ¢ ToTydeHueM 69,4 r
HCO‘IPILHQHHOFO MPOIyKTa, KOTOPBIA MPUMEHSUTA Ha cienyromiei craguu 6e3 ounctku. LC-MS: macca/zapsig 229
(M+H)".

Cramus C. 3-(Moamernn)-1-((2-(tpuMernicummn)yTokcn)metin)- | H-mupazoi.

IIpu 0°C B atmochepe N, x mepememmBaeMomy pactBopy (1-((2-(TpuMeTHICHITIIT)ITOKCH )MeTH)-1H-
mupason-3-mwi)meranona (61,5 T, teopermdyecku 0,262 moms) B THF (310 mu) mobasmsimum TEA (55,42 wmun,
0,393 momnsb) ¢ mocnenyronM no6asneHreM MsCl (24 mi, 0,314 Mons). PeakunoHnHyIo cMech HarpeBaju 10 K.T.
U nepeMeminBany B Teyenne 1 1 mepex BBegenueM Nal (196,5 T, 1,31 mons B 310 mn DMF). Ilonyuennyro
CMECh NEpEMENINBAIN B TEUCHHE €IIe | 4 M TaCHiIM C ITOMOIIBIO JIEASHON BOJBI, 3KCTPArUPOBAIH C TOMOLIBIO
MTBE (3 x). O0beauHeHHbIE OPTAaHUYIECKUE CIIOM TPOMBIBAIIM C IMTOMOINBI0 Hackiml. Na,S,0; U coneBoro pac-
TBOpa, BeICyMBaiu HaJ Na,SO4 U KOHIEHTPUPOBAJIH € MOJIydeHHeM 77,5 T HEOUUIIEHHOTO MPOIyKTa, IpUMe-
HAEMOTO Ha Cle/yomei cramuu 6e3 ounctku. LC-MS: macca/3apsn 339 (M+H)".

Cramus D. 3-((®enmncynbdonnn)mern)- 1 -((2-(TpuMeTHIICHINIT)3TOKCH )MeTHIT) - | H-rmupazonr.

ITpu 0°C B atmocdepe N, k mepememmBaemomy pactBopy (1-((2-(Tpumermncunmia)aToxcn)meri)-1H-
nupazon-3-mwi)metanona (77,5 r, reoperndecku 0,229 mons) B DMF (600 M) moGaBisuim GeH30JCyIb(GUHAT
Hatpus (53,5 1, 0,32 moup) 1 nepememnBany B Teuenne 1 4. npu 0°C. Ilocnie HarpeBaHust 10 K.T. PEaKIOHHYIO
CMECh TracwlIH JICASHOHN BOJON U HackIl. Na,S,03, 3KCTparupoBalid ¢ TOMOIIbIO0 dTmwianeTara (3x). O0benuHeH-
HBIE OPTraHWYECKHE CIOW MPOMBIBAIH IOCiIeNoBaTeNbHO ¢ momomnisio Hackm. NaHCO; u conmeBoro pactBopa,
BeIcymnBand Hax Na,SO, PacTBOopuTenm ynmamsinm mox BaKyyMOM M OCTaTOK OYHWINAIH C HOMOIIBIO (IIdII-
xpomarorpadun (cumukarens, 20% - 70% sTumanerat B meTpojeHOM 3dupe) ¢ moiaydeHneM 56,7 T B BUAE
cBeTIo-xkenToro Macaa. LCMS: [M+H]" 353. 'H SIMP (400 MI'u, DMSO) 6 7,85-7,77 (m, 4H), 7,62 (dd, 2H),
6,19 (d, 1H), 5,35 (d, 2H), 4,70 (d, 2H), 3,44-3,38 (m, 2H), 0,88-0,77 (m, 2H), -0,01 (s, 9H).

[Tpumep 4B. Cunres 6-((1H-mupazon-3-mn)metmn)-2-(( 1 H-mupazon-5-mwm)meTwn)-4-metmn-4H-
THasono[5’,4’:4,5]rmppoono[2,3—d]n1/1p1/1;[a31/1H—5(6H)-0Ha

8.8 =N

. \ﬁmﬁm N
0, ~ N~SEM o)
;sb oz ~" Moy oo B

- S. /=N SEM s <N B
N LHMDS O3 CTR T NH_Smbk N T NHB—»r/—\’J
\_~ THF -a5°C @ o N N K,CO3 DMF
\ |

E4-1 E4-3 E4-4

SEM s =N s =N
NW%N%N TFADCM nmmh%’q
| o | A
E4-5 “Boc E4-6

Cramqus A. 4-Metun-2-((bernncymabpormn)( 1-((2-(TpuMeTHICHINI)3TOKCH )MeThN )- | H-mupa3zon-5-
nn)mernn)-4H-tuazono[5',4":4,5 muppono[2,3-d Jrupumazun-5(6H)-oH.

K pactBopy 3-((bermncynbdonmn)mernn)-1-((2-(Tpumermicunmi)3Tokcn)metin)- 1 H-mupazona (1,8 T,
5,1 mmons) B cyxom THF (30 M) nipu -40°C 1o karmsim qobasmsutn LIHMDS (7,5 M, 7,5 mmons). Cmecs mie-
peMemrBany Ipyu KOMHATHOM Temmeparype B TedeHrne 30 MHH C MOCJIEAYIONMM J00aBICHHUEM CyCHEeH3HUU 4-
MeTHI-2-(MeTuncynbduamn)-4H-tuazono[5',4":4,5 Jnuppono[ 2,3-d jnupunazun-5(6H)-ona (580 mr, 2,7 MMoIb) B
cyxom THF (30 mur) npu koMmHaTHOH Temneparype. CMech epeMeInBalIy Ipy K.T. B TeUeHue eme | 4, 1 BbUIH-
BalM B JensHON HacwkimeHHbrd Boaabii NHyCl (20 mi), u sxctparupoBamu ¢ nomomsio EtOAc (3x100 m).
OObeHEHHBIE OpTaHUYECKHE CII0OM IPOMBIBAIN Boxoi (60 mir), BeICYmIMBaaK Haj 6e3BoaHbIM Na,SO4 U KOH-
HEHTPUPOBAIM NPY NOHIDKEHHOM AaBieHHH. OCTaTOK OYMIIAIHM ¢ MOMOUIbIo (udmi-xpomarorpadun (Cuimka-
renb, 0-2,5% metaHos B AMXJIOPMETaHe) ¢ HoydeHneM HeoOxomumoro mnpoaykra (800 mr, 66%). C momorsio
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LC-MS (ESI)o6uapyxuma: 557 (M+H)". 'H SIMP (400 MI'u, DMSO) & 12,78 (s, 1H), 8,65 (s, 1H), 8,03 (d,
1H), 7,84-7,78 (m, 3H), 7,67-7,59 (m, 2H), 6,94 (s, 1H), 6,72 (d, 1H), 5,48 (d, 2H), 4,29 (s, 3H), 3,56 (dd, 2H),
0,88 (dd, 2H), 0,00 (s, 9H).

Cramus  B.  4-Merun-2-((1-((2-(tpumeTmncunmn)atoken)MeTwn)- 1 H-nmupazon-5-mm)mernin)-4H-tuaso-
no[5',4":4,5 Jmuppono[2,3-d|mupunazuna-5(6H)-oH.

K cMecH 4-metun-2-((pernncynbpormmn)(1-((2-(TpUMETHIICHIINAI )3TOKCH )MeTHI )- | H-Tipason-5-
nn)mernn)-4H-tuazono[5',4":4,5 jmuppono[2,3-djnupuaasun-5(6H)-ona (0,8 1, 1,41 mmons) B THF (5 mn) u
MeOH (10 mun) mpu N, go6asmsum o karsim Sml, (0,1 M/THF, 45 mun) Ha nensiHoit 6ane. [locie mepemernmBa-
HUs B TedeHre 10 MUH peakIIMOHHYIO CMeCh Tachiii HachImeHHbIM BogHbBIM NH,Cl (50 M) 1 akcTparupoBaiu ¢
nomomblo EAOAc (50 M x 3). OObearHEeHHBIE OPTaHUYECKUE CIION MPOMBIBAIH BOIoH (60 MiT), BHICYIIMBAIH
Hag Oe3BomHbIM Na,SO4 W KOHIEHTPHUPOBAIW TPH TMOHWKCHHOM JaBiieHHH. OCTaTOK OYHUIIAIU C MOMOIIBIO
¢mm-xpomaTorpaduu (crmkarens, 0-3% MeTaHON B IUXJIOpPMETaHe) C MOIyYeHHEM HeOOX0IMMOTro MPOAYKTa
(310 mr, 51,0%). C momomsio LC-MS obuapyxmma: 417 (M+H)". 'H SIMP (400 MI'u, CDCl;) & 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).

Cramus  C. tper-byrnn-3-((4-metui-5-okco-2-((1-((2-(Tpumernicunin)sTokcu)Metnin)- 1 H-nupazon-5-
win)metwn)-4H-trazono[5',4":4,5 [mupporno[2,3-dmupunazun-6(SH)-mwn)metnn)- 1 H-nupa3zon- 1 -kapOokcuar.

Cmech 4-metnn-2-((1-((2-(tpumeruncunun)aTokcu)Metin)- 1 H-nupazon-5-nm)mernn)-4H-tnazo-
10[5',4":4,5 Jmuppono[2,3-d[mupunazun-5(6H)-ona (30 mr, 0,07 mmons) u K,CO3 (25 wr, 0,18 mmons) 8 DMF
(5,0 M) 6apboTrpoBasM aproHom u nepementuBaiy mpu 50°C B teyenue 1 4. 3ateM n00aBsuH TpeT-OyTHII-3-
(6pommeTnn)-1 H-tmpazon-1-kapookcmnar (37 mr, 0,14 mmons). [Tocne nmepememmBanus npu 50°C B TeueHue
HOYHM B aTMOc(epe aproHa peakOHHYI0 CMECh OXJIaXIaJIM JI0 K.T. ¥ TACHIIM C TIOMOIIBIO HACBIIIEHHOTO BOJIHO-
ro NH4Cl (20 M) u skcrparupoBanu ¢ nomoimbsio EAOAc (30 M x 3). OObenHEHHbIE OpraHMYECKUE CIION
npoMbIBany Bojoi (40 M), BeIcymmBaiy Haj 6e3BoaHBIM Na,SO4 M KOHLEHTPHUPOBAJIM TIPH MTOHMKEHHOM J1aB-
nernn. OcTaTok ouyuimamu ¢ nmomomsio npenaparnsaoit TLC (DCM:MeOH=15:1) ¢ momyueHuemM He0OX0IUMO-
ro npoxykra (15 mr, 35,0%). C nomomutsto LC-MS (EST)o6napysxumm:597 (M+H)".

Cramqus D. 6-((1H-ITupazon-3-nn)mernn)-2-((1 H-mupazon-5-mm)metwn)-4-metun-4 H-tuazo-
no[5',4":4,5 Jmuppono[2,3-d|mupunazuna-5(6H)-oH.

K pactBopy Tper-OyTmi-3-((4-metmi-5-oxkco-2-((1-((2-(TpumeTmiicum)aTokcu)MeTin)- | H-mupazon-5-
nn)mernn)-4H-tnazono[5',4":4,5 muppono[2,3-d Jmupunazun-6(SH)-wm)metwn)- 1 H-mupason- 1 -kapbokcunara (15
mr, 0,025 mmoins) B DCM (5 mur) no6asnsutn TFA (1 mi). PeakiimoHHyr0 cMech NepeMeInBaiy Ipy KOMHATHOH
TeMIlepaType B TEUCHHWE HOYM Iepell KOHIEHTPUPOBAHHEM M OYMIIEHHEM C momombio npenapatuBHoid TLC
(DCM:MeOH=15:1) ¢ momydeHueM HeoOxoaumoro npoaykra (5 mr, 50%). C momomso LC-MS obHapysxumu:
367(M+H)". 'H SIMP (400 MI't, DMSO) & 12,80 (s, 1H), 12,65 (s, 1H), 8,50 (s, 1H), 7,71 (brs, 1H), 7,60 (brs,
1H), 6,26 (d, 1H), 6,11 (d, 1H), 5,32 (s, 2H), 4,49 (s, 2H), 4,27 (s, 3H).

Mpumep 5. Cunres 4-metun-2-(Meruncynbunmn)-4,6-auruapo-SH-tuazomno[5',4'":4,5nmuppoino[2,3-
d]mupunasus-5-0Ha

A~ " m-CPBA, 5. S =N
/N ) DCM, k. T, 2% g \g / ) NH
| O N
| e}
E3-3 E4-2

K mepememmBaemoii cycrieH3nn 4-MeThi-2-(MEeTHITHO)-4,6-nuruapo-SH-tuazono[5',4":4,5 muppoio[2,3-
djmapunazun-5-ona (1,01 1, 4,0 mmons) B DCM (20 mur) noGaBimsumd 3-XJIOPHEPOKCUOCH30MHYIO KHCIIOTY
(0,77 r, 3,8 Mmoub) mipH K.T. CMeCh TIepeMEIIMBAIIN ITPH K.T. B TeUEHHE 2 4. 3aTeM CMeCh (PHIIbTPOBAIH, IIPOMBI-
Banu ¢ nomoursio EtOAc u pactupanu ¢ nomomsto MeOH. TBepnoe BemecTBo BEICYIINBAIN B BAKyyMe € MOy~
YEHUEM 4-meTtmn-2-(MetTricyabpunami)-4,6-aurunpo-5SH-tuazono[5',4":4,5 Jmuppono[ 2,3-d Jnupunazun-5-oHa
(600 mr). LCMS: macca/3apsin 269 (M+H)". 'H SIMP (400 MI't, DMSO) & 12,78 (s, 1H), 8,64 (s, 1H), 4,28 (s,
3H), 3,11 (s, 3H).

[Mpumep 6. Cunres 4-metmn-2-(Metmicynbdonmn)-4,6-auruapo-SH-rtuazono[5',4'":4,5nmuppoino[2,3-
d]mupunasus-5-0Ha

Q o]

S = 5.5 =N ~& s =N
Vatn X BLH m-CPBA, DCM, A~ A\ NH d?‘w( T

N N 30 OC, B TEUEHHE N N N N
HOYTH [ (o] | 0
E4-2 E5-1

B tpexropayto konly, 3arpyxkeHHyro  4-metwi-4,6-auruapo-5SH-tuazono[5',4'":4,5nuppoino[2,3-
d]jmapunazun-5-onom (30 T, 0,119 moms, 1,0 3xB.) B DCM (600 M), mo6asmsuim m-CPBA (61,5 1, 3 9kB.) nipu
20°C tpems nopumsimu. Cmech nepememnBany mnpu 30°C B TedeHue Houu, ¢ nomormibio LC-MS omnpenensiiu
100% pacxon ncxomHOTO MaTepuana, mpu 3ToM obpaszoBeiBasock 20% E4-2 u 80% E6-1. Cmech oxnmaxkaanu 10
K.T., fo0aBisum eme oany nopuuto m-CPBA (1,0 skB.). Peakunonnyro cMmech nepemenmsany npu 30°C B tede-
Hue 2 4, ¢ nomouisio LC-MS onpenensm E4-2 (LCMS: macca/3apsn 269 (M+H)".) <8%. CMech oXIaxaanu 10

E3-3
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K.T. ¥ uaprpoBaiu. Ocanok Ha ¢uibTpe cycrenauposand B MeOH (500 mur) u mepemeniBaiy npu K.T. B Te-
yenue 1 4. TBepaoe BemecTBO coOMpany myTeM (HUIBTPALMH, TIPOMBIBAIIM JTHJIALETATOM, BBHICYIIUBAIHN B Ba-
KyyMme ¢ noyuenueM 28 T cmecu m3 5% E4-2 u 95% E6-1. Cmecs (28 1) cycnienaupoBamu 8 DMSO (600 i),
Harpesanu 10 120°C-130°C ¢ oOpazoBaHuEM MPO3PAYHOrO PACTBOPA. 3aTeM OXJIaXJalH JI0 K.T., TBEpAOE Bellle-
cTBO ocaxaanu. CMech QUIBTPOBAINA U BBICYITUBAIM ¢ moxyderneM 23 r uucroro E6-1, LCMS: macca/3apsn
285 (M+H)". "H SIMP (400 MI't, DMSO) & 12,87 (s, 1H), 8,69 (s, 1H), 4,32 (s, 3H), 3,56 (s, 3H).

HpI/IMCp 7. Cunre3 coenunennit E7-v u E7-viii

g ‘(IQ “Q
ez E7-i )\( Sml, /\( J \
HJmm / \ NH -
O.O" N OcHoBaHHE @ um Zn/AcOH E7. “! Q
P \( J \ E7-ii | o]

E6-1
x& TArR
E7-iv » OCHOBAHHE /\( / \
wm  HOT AR 1\
E7-v
uaHomeTiIeHTPHOY THNAGochop aH
(CMBP), Tonyon E7-vi

HyxneodunsHoe apomatnyeckoe 3aMelieHne Mexay coennHeHueM E7-i u coenmunennem E4-2 w/umm co-
equHeHneM E6-1 obecrnieunBaeT moy4eHne mpoMexxyTouHoro coenuaenus E7-ii. BoccranoBinenne GpeHMICYIb-
(dhoHMIEHOM TpynmBl coeauHeHmst E7-i1 o0ecnieunBaeT moxydeHne IpoMexyTouHoro coenuaenus E7-iii. C npu-
MEHEHUEM CTaHJIAPTHON peakiuu aJkuiupoBanus E7-iv u coenunenus E7-iii B mpucyTCTBUHM OCHOBaHMs (Ha-
npumep, K,CO3, K3PO,, t-BuOK uimn Cs,COs) obecneunsaror nonyuenune E7-vi, tne X* npencrasnser co6oit
yxomsmiyro rpymmy, Takyto kak Cl, Br, I, OMs, OTs; kaxnaprii u3 Ar; u Ar, HE3aBHCUMO NPEICTABISACT COOOM
Heo0s13aTeNIbHO 3aMEIIEHHBIH S-WICHHBIH WM O-4ICHHBIH MOHOLMKINYeckuid rerepoapmi. Coenunenne E7-vi
TaKke MOKHO CHHTE3UPOBATh MOCPEACTBOM peakiuu MunynoOy coemunenus E7-iii ¢ E7-v ¢ npumenennem
raHoMeTuieHTpuoyTHiIdocdopana (CMBP) B Tomyoure.

pumep 7A. Cuntes 4-merun-2-((1-((2-(tpumeTtnncunmn)aTokcn)MeTrn)- 1 H-nupaszon-3-mn)meruin)-4,6-
nmuruapo-SH-tuazono[5',4":4,5 muppono[2,3-djmupua3uH-5-ona

o\” SEM'N/,?\,SOZPh PhO,S s - St s
i \(l:gm-l WEMN% /N y  NH ThFweon SEm—Ntﬂ {N \‘«NH
Es1 | O E71 | © Er2 | @

Cramqus A. 4-Metun-2-((bernncymbpormn)( 1-((2-(TpuMeTuacHInI)3TokCH )MeThn )- | H-mupa3zon-3-
nn)mernn)-4,6-nurunpo-SH-tuazono[5',4":4,5 Jmuppono[ 2,3-dJnupuaazuH-5-oH.

K pactBopy 3-((benuncynbporun)mernn)-1-((2-(Tpumernncunmn)dTokcu)Metn)-1 H-mupazona (26 T,
78,86 mMoib, 2,1 3kB.) B 6e3BogHoM THF (700 mur) mo6asmsumm LiHMDS (81,2 mi, 81,2 mmons, 1M B THF,
2,31 »xB.) npu -40°C. PeakimoHHYIO0 CMeCh HAarpeBaly A0 KOMHATHOH TeMmIepaTypsl U MepeMENINBall B Teue-
Hue 1 4. 3areM 4-metun-2-(metmicynbdonmn)-4H-tuazono[5',4":4,5 muppoino[2,3-dJmupunazun-5(6H)-on (10 r,
35,17 mmoutb, 1 9KB.) 100aBISsUTH K CMecH IIPH KOMHATHOM TemrepaType. PeakiimoHHyo cMech nepeMelInBaii B
Teuenne eme 0,5 4 mpu KOMHATHOH TeMmeparype. PeakunoHHyro cMech BBUIMBAJIM B HACBHIIIEHHBIH pacTBOp
xyopuna ammonus (500 mur) mpu 0°C u 3KCTparupoBaiyv ABAXKIBI ¢ TIOMOIIBIO dTWianerata. O0beTMHEHHBIC
OpPTaHWYECKHE CJIOM IPOMBIBAIN BOJOHM M COJICBBIM PACTBOPOM, BBHICYIINBAIN M KOHIEHTPHPOBAIHU C TIOJIyYECHHU-
eM okenroro ocratka. OcTaToK O4YMINAIM C TIOMOINBIO Xpomarorpaguu Ha CuHIMKareiae (AUXIOpMe-
tam:mMetaHon=or 100:1 mo 30:1) ¢ momydenuem 4-metrin-2-((henmicynbdornn)(1-((2-(tpumermicu-
n)3Tokcu)Metrn)- | H-upazon-3-un)merin)-4H-tuazono[5',4":4,5 Jmuppono[2,3-dJmupunazun-5(6H)-ona (13
r). LC-MS ESI macca/3apsin=557 (M+H)". 'H SIMP (400 MTI'u, DMSO) & 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).

Cramus B. 4-Metun-2-((1-((2-(TpumeTmicuinmn)aTokcu)MeTin)- | H-nmupazon-3-wn)metnn)-4,6-muruapo-
5SH-tnazono[5',4":4,5muppono[2,3-d jnupuaa3zuH-5-oH.

K  pactBopy  4-metmin-2-((penmicynbdonnn)(1-((2-(TpumeTmiicumn)aTokcn)MeTin)- 1 H-mupazon-3-
nn)merun)-4H-tnazono[5',4":4,5 muppono[2,3-djmupunasun-5(6H)-ona (8 1, 14,37 mmons, 1 skB.) B THF
(500 mm) u MeOH (500 mur) mo6asisma Sml, (503 mur, 50,29 mmons, 0,1 M B THF, 3,5 5kB.) npu KOMHaTHOH
Temriepatype. PeaknnonHnyto cmeck nepemerimBaiy B Tedenne 0,5 94 u KoHIeHTpupoBanu. OCcTaToK OYHMIIAIH C
MIOMOIIBI0 XpoMaTorpaduu Ha CUIIMKarese (MeTposeiHbId 3¢up:aTunanerar:meraHon=ot 75:25:0 no 20:20:1) c
HOIy4eHUEM 4-metnin-2-((1-((2-(tpumeruncunmin)sTokcu)Metiin)- 1 H-nupazon-3-mwr)mermn)-4H-tnazo-
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n0[5',4":4,5mppono[2,3-d]mupuaazuu-5(6H)-ona (4,3 r). LC-MS ESI macca/3apsn=417 (M+H)". "H SIMP (400
MTI, CDCly) 6 8,31 (s, 1H), 7,60 (d, 1H), 7,28 (s, 1H), 6,39 (d, 1H), 5,49 (s, 2H), 4,58 (s, 2H), 4,43 (s, 3H),
3,62 (t, 2H), 0,95 (t, 2H), 0,0 (s, 9H).

Mpumep  7B.  Cuares  6-((1H-umupazon-2-wm)mernin)-2-((1H-nupazon-3-um)mernin)-4-metnin-4H-
trasono[5',4"4,5muppono[2,3-d]mupunazun-5(6H)-ona

s =N
N \JZ_Q(NH
O\ 1. SEMCI, NaH Cl R SEMFNﬂ h[l 0 5 =N
NﬁZ 2. NaBH;, MeOH /2 K:COz, DMF ., ' w mh
AN 3 NOS. PPN 'L:/N-SEM 2) TFA, DCM M~ "o }/\NH
ET7-2 E7-4 E7-5 \%

Cramus A. 1-((2-(TpuMeTuacumm)aTokcH )MeTnn )- | H-mvmunazon-2-kapoanbaeru.

O6pazen; NaH mpombianmu rekcanom (2x10 mur) B atmocdepe N,. B ko0y 3arpysxamu cyxoir DMF (20 mur)
1 100aBisy HeOobIUMH mopiusMu 1 H-mvmunazon-2-kapoansaerun (500 mr, 5,2 mmods). [locne mepemenin-
BaHMs IIPY KOMHATHOI Temriepatype B Tedenue 1,5 1 gobasmsum no xarmsiMv SEMCI (864 mr, 5,2 Mmmois). Peak-
IIMOHHYIO CMECh NepeMEIINBaIH IIPH K.T. B TedueHue 30 MuH. PeakiMoHHYI0 CMeCh BBUIMBAIU B BOJY, SKCTparu-
poBanu ¢ noMoinsto EtOAc. Opranndeckuii cioif IPOMBIBATIM COJNEBBIM PACTBOPOM, BhICYMINBaNIK HaJ Na,SO,,
KOHIIEHTPUPOBAJIH npu MOHIKEHHOM JIaBJICHAN c MOJTy9eHHEM HEOYHILEHHOTO 1-((2-
(TpuMeTHICHITHT ) TOKCH)MeTHI)- 1 H-uMutazon-2-kap6anbaeruaa (800 mr). LCMS: 227 (M+H)".

Cranus B. (1-((2-(TpumeTnncuimi)3TokcH)MeTrin)- | H-umMnaazon-2-uia)MeTaHoI.

K nepememmuBaemoii cmecu 1-((2-(TpAMeTHICHINAI )3TOKCH)MeTHN)- 1 H-umunazon-2-kapbamsaernaa (1,6 T,
7 mmonb) B THF (20 min) mo6asmsumu NaBH, (1,34 1, 35 mmone) nipu 0°C. PeakimmoHHY0 cMech TepeMeITnBaIN
npu K.T. B TeueHne 30 muH. Peakrmonnyo cMech BeuMBaim B BomH. NH4Cl u skcTparupoBasii ¢ OMOIIHIO
EtOAc. Opranndeckuii cjaoi MPOMBIBAIN COJIEBEIM PacTBOPOM, BhICYymIMBaimu Haj Na,SO,, KOHIIEHTPUPOBAIH
MIpH  TOHM)KCHHOM JIaBIIEHUW C TmoiydeHueM HeountieHHoro (1-((2-(TpumeTwiicunmn)3aTokcn)MeTr)-1H-
nMuaa3on-2-mwi)meranona (1,3 r).

Cramus C. 2-(Xmopmetnn)-1-((2-(TpuMeTHICHININ)3TOKCH )MeTHN )- | H-mMumazoo.

K  nepememmBaemoit  cmecn  (1-((2-(TpuMeTHICHINIT)ITOKCH)METHN)- | H-nMuna3on-2-mi)Meranomna
(400 wmr, 1,75 mmoms) B DCM (20 mut) mobasmsimi NCS (466 wmr, 3,5 mmoins) u PPh; (920 mr, 3,5 MMoJIb) TIpH K.T.
CmMechb nepeMelIrBaly pH K.T. B Te4eHUEe 2 4. PeakimoHHYI0 CMeCh BBUIMBAIHM B BOAY M 9KCTParupoBaiH ¢ TO-
Moipio DCM. CMmech NpoMbIBalid BOAOW M OPraHUYECKUH CIOW KOHLEHTPUPOBAIU MPHU MOHMKEHHOM JaBiie-
HuH. OcTatok ounnianu ¢ nmomoinsto npenaparusHoit TLC (PE: EtOAc=1:1) ¢ mony4yenuem 2-(xmopmeTwin)-1-
((2-(TpumeTHIcHIHN)3TOKCH)MeTHN)- | H-umuazoma. LCMS: 247 (M+H)". K mepeMernnBaeMoit cMecH 4-MeTHII-
2-((1-((2-(TpumeTmcyHn )3TOKCH )MeTHN )- | H-Tipazon-3-um)metwn)-4H-trazomno[5',4":4,5 Jmupporno[ 2,3-d ] mu-
punasuH-5(6H)-ona (50 mr, 0,12 MmMois) B cyxom DMF (5 mur) mo6asmsmm K,CO; (66 mr, 0,48 MMmomb) nipu
60°C B atmoctepe N,. Uepes 20 mun coequnenue E7-2 (60 mr, 0,24 mmoins) B cyxom DMF (2 mur) mo6aBnsim
npu 60°C B atmocdepe N,. Cmecs nepememmanu npu 60°C B Teuenue 1,5 1 B atmocdepe N,. Peakumonnyro
CMECh OXJIAXIaH 110 K.T. U peryauposaiu 10 pH 5~6 ¢ momomisio 0,51, BoxH. HCI. 3arem cmech dkcTparupo-
Bany ¢ noMoIpio EtOAc, mpoMbIBai ¢ TIOMOIIBIO BOJBI M COJIEBOTO pacTBopa. OpraHNYeCcKHid CIOH BBHICYIIN-
Bain Hax NaySO,, KOHIEHTPUPOBAIM NPHU IOHIDKCHHOM JABICHHH W OYHUINAIN C ITOMOMIBIO IMpernapaTUBHON
TLC (PE:EtOAc=1:1,5) ¢ momsydenunem 4-metni-6-((1-((2-(tpumeTmicunmn)dTokcu)MeTin)-1H-umuaazon-2-
win)metn)-2-((1-((2-(TpumeTrncwmmin)3Tokcu )MeTrn )- | H-riupa3zon-3-mwn)mermn)-4H-tuazomno[ 5',4":4,5 Jnuppo-
no[2,3-dJmupunasun-5(6H)-oma (25 wr). LCMS: 627 (M+H). Cwmecs  4-mermn-6-((1-((2-
(TpuMeTmIIcHIIIIT)3TOKCH )MeTHI)- | H-uMuazon-2-wi)mernn)-2-((1-((2-(tpumerricunmn)3Tokcu )MeTnin)- 1 H-nm-
pazoin-3-mwn)mermn)-4H-tuazono[5',4"4,5 lmuppono[2,3-djmupunasun-5(6H)-ora (25 wmr, 0,04 wmmonp) B
DCM/TFA (2 mn1/2 mu1) mepeMeIiBaiy pu K.T. B TedeHne | 4. Peaknponnyio cmech kKoHneHTpupoBainu. OcTa-
TOK OYHIIAIH ¢ oMouIsio npenaparusHoit HPLC ¢ momydyennem HeoOxoxumoro npoxaykra (1,3 mr). LCMS: 367
(M+H)". "H SIMP (400 MI't, DMSO-dq) & 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).

Crienyromue CoeMHEHUS] CHHTE3UPOBAIIM B COOTBETCTBUHU co cxeMoit E7 u mponenypoit u3 npumepa 7A-
7B ¢ npuMeHeHHeM MOAXOIAIIEr0 NCXOIHOTO MaTepuana. [Ipn Heo6X0IMMOCTH IPUMEHSIOT CTaHAAPTHBIE CIIO-
cOOBI BBEACHHUS M YIAICHUS 3AIIUTHOMN TPYIIIIEL.

Ne CTpyKTYypa U XHMHYECKO€ HA3BAHHE XapakTepucTHKA
coen.
E7-6 LCMS: 384 (M+H)".

1H), 9,03 (d, 1H), 8,52 (s, 1H), 7,71 (s,
1H), 7,42 (d, 1H), 6,27 (d, 1H), 5,48 (s,
2-((1H-rpason-3-ummerun)-4-mertun-6- | 2H), 4,48 (s, 2H), 4,27 (s, 3H).
(Tnazon-4-unmermn)-4H-
T1a30J0[5',4':4,5]

S =N
mm“\% 'H SIMP (400 M, DMSO) & 12,78 (s,
N~ N S
o}
H | Nyos
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ruppono[2,3-d]nupunasun-5(6H)-ox

E7-7 LCMS: 385 (M+H)+.
f(‘zf_ﬁ\( 1H SMP (400 MI'u, DMSO) & 12,79 (s,
‘>\ 1H), 8,84 (s, 1H), 8,64 (s, 1H), 7,72 (s,
1H), 6,27 (d, 1H), 5,84 (s, 2H), 4,51 (s,
2H), 4,28 (s, 3H).
6-((1,2,4-tnagnason-5 -I/m)Memn)-2-((1H-
nupasos-3-mi)mertin)-4-merun-4H-
tuaszono[5',4"4,5]nuppono[2,3-
d]nnpm[amH 5(6H) -OH
E7-8 LCMS: macca/zapsin 399 (M+H)+.
ﬂ 1H SIMP (400 MI', DMSO-d6) 12,78
(s, 1H), 8,52 (s, 1H), 7,70 (s, 1H), 6,91
,J\ (s, 1H), 6,87 (br s, 2H), 6,27 (d, 1H),
5,26 (s, 2H), 4,49 (s, 2H), 4,27 (s, 3H).
2-((1H-ITupazon-3- I/IJ'[)MeTI/L]'I) 6 ((2-
aMHUHOTHA30J-5-nn)mernn)-4-metnn  -4H-
tuaszono[5',4"4,5]nuppono[2,3-
d]mupumasmn- 5(6H) -OH
E7-9 LCMS: macca/3apsin 367 (M+H)+.
‘,' \ 1H SAAMP (400 MI'y, DMSO-d6) 6 8,48
Hl*f (s, 1H), 7,68 (s, 1H), 7,52 (s, 1H), 6,91
/ (s, 1H), 6,27 (d, 1H), 5,25 (s, 2H), 4,50
(s, 2H), 4,28 (s, 3H).
6-((1H-Umunazon-4-wi)mermn)-2-((1H-
upa3od-3-wi)Metun )-4-metwn-4H-
trazono[5',4":4,5muppono[2,3-d]
mpunasus-5(6H)-on
E7-10 S =N LC-MS: macca/zapsan 367 (M+H)*.
HN g N 1H AMP (400 MI', DMSO) § 12,77
N \ N (brs, 2H), 8,49 (s, 1H), 7,72-7,35 (m,
\ o 3H), 6,25 (s,1H), 5,20 (s, 2H), 4,48 (s,
N 2H), 4,27 (s, 3H).
H
6-((1H-mmupazon-4-mn)mermn)-2-((1H-
nUpasos-S-mwi)mMeTin)-4-merun-4H-
tnazono[5',4":4,5muppono[2,3-
d]mupumasun-5(6H)-oH
E7-11 s =N LC-MS: macca/zapsin 384 (M+1)".

2-((1H-nipasosn-3 -1 ) MeTrII )-6-
(m3otnason-5-unmermin)-4-merun-4H-
Ttnazouno[S',4" 4,5 nmuppono[2,3-
d]mupunasus-5(6H)-on

1H SMP (400 MI', 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,
2H), 4,48 (s, 2H), 4,28 (s, 3H).
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E7-12 OH LCMS: macca/3apsn 414 (M+H)".
,E 1H SIMP (400 MI', DMSO) & 12,78 (s,
S =N N: S 1H), 8,48 (s, 1H), 7,70 (s, 1H), 7,28 (s,
N ‘mﬂﬁ 1H), 6,26 (d, 1H), 6,15 (t, 1H), 5,39 (s,
HN ) N P\J y 2H), 4,66 (d, 2H), 4,49 (s, 2H), 4,25 (s,
3H).
2-((1H-tmmpazon-3-un)metun)-6-((2- )
(THAPOKCHUMETIIT) THA30II-4-1IT)Me T ) -4~
metun-4H-tuazono[5',4":4,5 Jmuppono[2,3-
d]mupunasus-5(6H)-on
E7-13 O NH, LCMS: macca/zapsin 427 (M+H)+.
! . J’ 1H SIMP (400 MT'y, DMSO) & 12,78 (s,
Huw SN N 1H), 8,51 (s, 1H), 8,11 (s, 1H), 7,78 (s,
= Nmf‘lﬁ 1H), 7,70-7,60 (m, 2H), 6,27 (d, 1H),
Pood 5,50 (s, 2H), 4,48 (s, 2H), 4,26 (s, 3H).
4-((2-((1H-IIupa3zon-3-mn)meTui)-4-
MeTHI-5-0kco-4H-Tnazono[5',4":4,5]
nuppoiiof 2,3-d Jnupunazun-6(SH)-
WJI)METHIT)THA30JI-2-KapOoKcaMu
E7-14 8 =N LCMS: macca/zapsan 368 (M+H)".
w IQ(N 1H SIMP (400 MI', DMSO-d6) & 14,89
AN, - N }N (s, TH), 12,78 (s, 1H), 8,51 (s, 1H), 7,95-
I o7 y 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-Tpuazon-4-un)MeTui)-2-
((1H-mmupason-3-um)mermn)-4-metun-4H-
TtHaszono[5',4" 4,5 nuppono[2,3-
d]mupunasus-5(6H)-on
E7-15 S =N LCMS: (ESI) macca/3apsin 453 (M+H)*.
H"fwmm 0 IH SIMP (400 MI'u, DMSO-dg) & 12,84
= BN 3 (s, 1H), 10,41 (s, 1H), 8,57 (s, 1H), 8,06
F<_/ (s, 1H), 7,71 (s, 2H), 6,34 (s, 1H), 5,52
N-(6-((2-((1H-nnpason-3-un)mernn)-4- (s, 2H), 4,58 (s, 2H), 4,33 (s, 3H), 2,08
MeTHI-5-0Kco-4H-Trasono[5',4':4,5] (s, 3H).
nuppoiiof 2,3-d Jnupunazun-6(SH)-
WT)METHUN)-5-PTOPIUPHINH-2 -
uj)aneraMus
E7-16 s =N LC-MS: 384 [M+H]+.
[ﬁl—gﬁl 1H SIMP (400 MI'w, DMSO) & 12,78 (s,
N T o 8 1H), 8,58 (s, 1H), 7,75 (d, 1H), 7,70 (s,
) 1H), 7,64 (d, 1H), 6,27 (s, 1H), 5,65 (s,
2-((1H-nupazon-3-un)merun)-4-metun-6- | 2H), 4,48 (s, 2H), 4,27 (s, 3H).
(tTrazon-2-unmerun)-4H-Tuazono
[5',4'":4,5mupposno|2,3-d Jnupunazus-
5(6H)-on
E7-17 LCMS: wmacca/zapan 462, 464 (M,

S =N

Ne¢" 0 74 N
\ O N
N\\/S

2-((1H-npazon-3-mm)meriin)-6-((5-
O6pomruazon-4-wnmerun )-4-merua-4H-

M+2H)".

1H SIMP (400 MI'y, DMSO-dg) & 12,77
(s, 1H), 9,04 (s, 1H), 8,49 (s, 1H), 7,71
(s, 1H), 6,26 (d, 1H), 5,41 (s, 2H), 4,48
(s, 2H), 4,25 (s, 3H).
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THa3010[5',4":4,5 Jnuppono[2,3-
d]mupunasun-5(6H)-ox

E7-18 S =N LCMS: macca/zapsn 399 (M+H)".
N=y” 7% m‘m 1H SIMP (400 MI'y, DMSO-dg) & 12,78
HN 3 N N %NH; (s, 1H), 8,51 (s, 1H), 7,99 (s, 1H), 7,71
\ 9N N (s, 1H), 6,27 (d, 1H), 5,83(s, 2H), 5,27
WS (s, 2H), 4,49 (s, 2H), 4,27 (s, 3H).
2-((1H-mpazomn-3 -mm)meTwi)-6-((5-
aMHMHOTHA301-4-mn)Metnn)-4-metui-4H-
Ttazono[5',4":4,5muppono[2,3-
d]mupunasus-5(6H)-oH
E7-19 5 =N LCMS: macca/3apsig 409 (M+H)".
HN:WJ_Q“N TH SIMP (400 MT'y, DMSO-dg) & 12,77
= N MCN (s, 1H), 9,36 (s, 1H), 8,56 (s, 1H), 7,71
No 8 (s, IH), 6,26 (d, 1H), 5,61 (s, 2H), 4,49
4-((2-((1H-nupazon-3-un)meruin)-4- (s, 2H), 4,25 (s, 3H).
MeTHI-5-0kco-4H-Tnazono[5',4":4,5]
nuppono|2,3-d]nupunasus-6(SH)-
WJ)METHI)THA30JI-5-KapOOHUTPHI
E7-20 & =N LCMS: macca/zapsin 427 (M+H)".
HNWI\Q&N 0 1H SIMP (400 MI'y, DMSO-dg) & 12,78
= P‘J b MNHQ (s, 1H), 8,97 (s, 1H), 8,51 (s, 1H), 7,70
Nes (s, 1H), 7,75 (d, 2H), 6,26 (d, 1H), 5,67
4-((2-((1H-mmpazo:-3 -rn)MeTr )-4- (s, 2H), 4,49 (s, 2H), 4,25 (s, 3H).
meTmi-5-okco-4H-tnazono[5',4":4,5]
muppoiof 2,3-d Jnupunasua-6(SH)-
WJT)METHIT)THA30JI-5-KapbokcamMun
E7-21 S =N LCMS: macca/zapsn 398 (M+H)".
N= VRN 1H SIMP (400 MT', DMSO-dg) & 12,77
HN_ . ”‘Z:Q( l( (s, 1H), 8,74 (s, 1H), 8,47 (s, 1H), 7,70
IO N (s, 1H), 6,26 (d, 1H), 5,39 (s, 2H), 4,49
R85 (s, 2H), 4,26 (s, 3H), 2,49 (s, 3H).
2-((1H-mmnpa3on-3-mi1)MeTHT ) -4-MeTHII-6-
((5-metuntnazon-4-un)merun)-4,6-
nuruapo-SH-
THazomn0[5',4":4,5 jnuppono[2,3-
d]mupunasud-5-oH
E7-22 LCMS: 421 (M+H)".
j\\/ Iﬁ‘( 'H SIMP (400 MT'i, DMSO) & 12,78 (s,
b 1H), 8,53 (s, 1H), 7,68 (s, 1H), 7,39 (dd,
7N 1H), 6,47 (d, 1H), 6,27 (d, 1H), 6,17 (d,
1H), 5,27 (s, 2H), 4,47 (m, 2H), 4,26 (s,
2-((1H-nupazo-3 -1 )MeTH)-6- ((6- 3H), 2,94 (s, 6H).
(MIMeTHIaMUHO)) THPUAHH-2-WIT)METI )-4-
Mmetun-4,6-nuruapo-SH-tuazono
[5',4"4 S]rmppono [2,3-d]nupunasun-5-0H0
E7-23 LCMS: macca/zapsan 452 (M+H)+.

2-((1H-nmpazon-3 -Hﬂ)MeTI/IH)-4-MeTI/I.]'[-6-
((5-(Tpudropmermn)

1H SIMP (400 MI'y, DMSO) & 12,85 (s,
1H), 9,24 (s, 1H), 8,50 (s, 1H), 7,67 (s,
1H), 6,27 (d, 1H), 5,57 (s, 2H), 4,50 (s,
2H), 4,25 (s, 3H).
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THazon-4-mn)merun)-4H-
THazos0[5',4"4,5 jmuppono[2,3-d]
nupugasus-5(6H)-on

E7-24 s =N LCMS: macca/zapsan 418 (M+H)+.
N= \MN TH AMP (400 MI'u, DMSO) 6 12,79 (s,
HNﬂ N %/m 1H), 8,94 (s, 1H), 8,49 (s, 1H), 7,70 (s,
| 0 N:' 1H), 6,26 (d, 1H), 5,42 (s, 2H), 4,49 (s,
R 2H), 4.26 (s, 3H).
2-((1H-nupazon-3-um)merin)-6-((5-
XJIOPTHA30J-4-mn)MeTun )-4-metun-4H-
Ttnazouno[S',4" 4,5 nmuppono[2,3-
d|mupunasun-5(6H)-on
E7-25 s = LCMS (ESI): macca/3apsn 414 (M+H)".
Nory” 70 I\Q‘N 'H SIMP DMSO-d6, 400 MI'i, § 8,45 (s,
BN S N e O 1H), 8,41 (s, 1H), 8,29 (s, 1H), 7,66 (s,
| 0 N, 1H), 6,26 (d, 1H), 5,30 (s, 2H), 4,49 (s,
-3 2H), 4,26 (s, 3H), 3,93 (s, 3H).
2-((1H-mpazon-3-mm)meTin)-6-((5-
METOKCHTHA30JI-4-HIT)MeTHIT)-4-MeTHII-
4H-tnazono[5',4':4,5]
nuppouo| 2,3-dJuupunasus-5(6H)-oH
E7-26 LCMS (ESI): macca/zapsin 378 (M+H).
J/\( m 'H SIMP (DMSO-d6, 400 M) § 12,79
(s, 1H), 8,57 (d, 1H), 8,54 (s, 1H), 8,48
7 (dd, 1H), 7,71 (ddd, 2H), 7,35 (ddd,
1H), 6,26 (d, 1H), 5,38 (s, 2H), 4,49 (s,
2-((1H-nmupazon-3- I/IJ'I)MeTI/IJ'I) 4-meTun-6- 2H), 4,26 (s, 3H).
(mmpuvH-3-ummeTin)-4H-
Trazono[5',4"4,5]nuppono[2,3-
d]nnppmaspm 5(6H)-on
E7-27 LCMS: macca/3apsin 423 (M+H)".
HN«’L TH SIMP (400 MI', DMSO-dg) & 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-tupazomn-3-wn)metu)-6-((6-
AMHHO-5-METOKCHITHPHANH-2-HJT)METILT )-
4-metun-4H-
Trazono[5',4"4,5 lnuppono[2,3-d]
nupuaasun-5(6H)-ox
E7-28 LCMS: macca/zapsin 411 (M+H)".

3 =N
N= NN
HN
| 2
— /™NH

2-((1H-nupazon-3-un)meti)-6-((6-
aMHHO-4-(TOPIIUPUIIH-2-HT)METHII)-4-
metun-4H-tuazono[5',4":4,5]

nuppoio| 2,3-dJuupunasus-5(6H)-ox

1H SIMP (400 MT'y, DMSO-dq) & 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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E7-29 s =N LCMS: macca/zapsia 426 (M+H)".
Na \mh IH SIMP (400 MI', DMSO) & 8,56 (s,
HNﬂ N N 1H), 7,73 (d, 1H), 7,67 (s, 1H), 7,08 (d,
IO ¢ 1H), 6,26 (d, 1H), 5,39 (s, 2H), 4,50 (s,
=/ ¢l 2H), 4,26 (s, 3H), 2,30 (s, 3H).
2-((1H-mmupazon-3-wmn)metin )-6-((6-xJop-
5-MeTHIIUPUIHH-2-1JT)METHI)-4-MeTHII-
4H-tuazono[5',4":4,5nuppono[2,3-d]
nupugasua-S(6H)-oxn
E7-30 LCMS: macca/zapszn 385 (M+H)".
j\/ m 1H 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-((1H—ana30n-3-I/In)MeTI/IJI)-6-((4-(1)Top—
1H-nupason-3-ua)meTin)-4-meTun-4, 6-
auruapo-SH-tuazono[5',4':4,5 Jnupposno
[2,3-d]mupunasus-5-oH
E7-31 =N LCMS: macca/3apsn 394 (M+H)".
J/\\/ IQ{ 'H SIMP (400 MT'e,, 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-mmpazon-3 I/IJ'[)MC’TI/IJ'[) 4-MeTun-6- 2H), 4,27 (s, 3H).
((2-okco-1,2-nuruaponupruanH-3-
w)merun)-4H-
Ttnazono[5',4":4,5 jmuppono[2,3-d]
nipunasus-5(6H)-on
E7-32 s =N LCMS: macca/3apsig 408 (M+H)".
N \IQN \ 'H AMP (400 MI'n, DMSO) § 12,78 (s,
HNﬂ N o 1H), 8,56 (s, 1H), 8,08 (dd, 1H), 7,70 (s,
IR 1H), 7,16 (d, 1H), 6,90 (dd, 1H), 6,27 (d,
1H), 5,29 (s, 2H), 4,51 (s, 2H), 4,27 (s,
2-((1H-nupazon-3-mwn)metin)-6-((2- 3H), 3,93 (s, 3H).
METOKCUITUPUINH-3 -FLT)METIT )-4-MeTHI-
4H-Ttnazono
[5',4'":4,5muppono|2,3-dJnupunasus-
5(6H)-on
E7-33 LCMS: macca/3apsia 385 (M+H)"

2-((1H-nupazon-3-um)merun)-6-((S-drop-
1H-tmpason-3-un)metni)-4-meti-4H-
trasono[5',4'":4,5muppono[2,3-d]
nupunasud-S(6H)-ox

1H 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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E7-34 5 =N LCMS: macca/zapsn 407 (M+H)".
Hrfiﬂlm“ TH AMP (400 MI'u, DMSO-d¢) 6 12,84
P S %} (s, 1H), 8,58 (5, 1H), 7,79 (s, 1H), 7,18
o NH, (d, 1H), 6,33 (s, 1H), 6,15 (d, 1H), 5,75
(s, 2H), 5,25 (s, 2H), 4,55 (s, 2H), 4,33
2-((1H-mmapazon-3-wn)meTin)-6-((6- (s, 3H), 2,05 (s, 3H).
aAMUHO-5-METHIITUPUIHH-2-HJT)METHI)-4-
metun-4H-tuazono[5',4":4,5 muppono[2,3-
d]mupunasus- 5(6H) -OH
E7-35 N N LC-MS: macca/zapsin 408 (M+H)".
N 'H IMP (400 MI', 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),
/ 3,89 (s, 3H).
2-((1H-tmpasos-3-wm)MeTH )-6-((6-
METOKCHITHPUMH-3 ~IJT)METIT )-4-MeTHII-
4H-trazomno[5',4":4,5 nuppomno[2,3-
d]l‘IHpI/IZ[aSI/IH-S(6H) -OH
E7-36 N LC-MS: macca/3apsin 394 (M+H)".
y ”“H 'H SIMP (400 MT'y, DMSO) & 12,77 (s,
= - 1H), 11,53 (s, 1H), 8,52 (s, 1H), 7,69 (s,
L NH 1H), 7,47 (dd, 1H), 7,40 (d, 1H), 6,27
(dd, 2H), 5,07 (s, 2H), 4,49 (s, 2H), 4,26
(s, 3H).
2-((1H-nupazon-3-um)mernin)-4-MeTui-6-
((6-0kco-1,6-muruaponapIanH-3-
wi)metun)-4,6-nuruapo-SH-
Ttrazono[5',4':4,5]
mpposiof2,3-d Jnupupasus-5-on
E7-37 =N LC-MS: macca/sapsn 408 (M+H)".
w ﬂ% TH SIMP (400 MT'e,, DMSO) & 12,86 (s,
1H), 8,65 (d, 1H), 8,17 (d, 1H), 7,80 (s,
b 1H), 6,94-6,89 (m, 1H), 6,66 (s, 1H),
6,34 (d, 1H), 5,41 (s, 2H), 4,56 (s, 2H),
4,34 (s, 3H), 3,89 (s, 3H).
2-((1H-tmpazon-3- I/I.]'I)MeTI/I.H) -6-((2-
METOKCHITHPUAHH-4-HJT)METIT )-4-MeTHII-
4H-tuazono[5',4'":4,5nuppono[2,3-d]
nupuaasua-S(6H)-ox
E7-38 LC-MS: macca/zapsan 394 (M+H)*.

; ﬂl@%b

2-((1H-nupazon-3-um)MeTw)-4-MeThiI-6-
((2-okco-1,2-gurupponupuanH-4-
uin)merun)-4,6-nuruapo-SH-
Tthazono[5',4':4,5]
nuppoiof2,3-dnupumasuH-5-oH

TH SIMP (400 MI'u, DMSO) & 8,57 (s,
1H), 7,68 (s, 1H), 7,31 (d, 1H), 7,23 (t,
1H), 6,27 (d, 1H), 6,07 (dd, 1H), 5,97 (s,
1H), 5,17 (s, 2H), 4,51 (s, 2H), 4,27 (s,
3H).
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E7-39 S =N LCMS: macca/zapszn 382 (M+H)"
,Nj\«l_ﬁw 1H SIMP (400 MT'1;, DMSO) & 12,80 (s,
HN S N N 1H), 8,46 (s, 1H), 8,39 (s, 1H), 7,66 (s,
e i 1H), 6,34 (s, 1H), 6,26 (d, 1H), 5,18 (s,
N NH, 2H), 5,06 (s, 2H), 4,49 (s, 2H), 4,27 (s,
H 3H).
2-((1H-mpazo:-3 -wm)meTui )-6-((2-
amuHo- | H-umunazon-4-wn)metin)-4-
metn-4H-tuazono[5',4":4,5muppono[2,3-
d]
nupuaazud-5(6H)-on
E7-40 S =N LCMS: macca/zapsn 409 (M+H)".
thN—ﬁ ,‘:‘ N TH SIMP (400 MT'u, DMSO) & 12,33 (s,
= N b 1H), 8,74 (s, 1H), 8,55-8,65 (m, 2H),
. NH 7,79 (s, 1H), 7,56 (t, 1H), 6,77 (d, 1H),
BH 6,40 (d, 1H), 6,32 (d, 1H), 5,32 (s, 2H),
2-((1H-ITupazon-3-mn)meTmn)-6-((6- 4,52 (s, 2H), 4,31 (s, 3H).
(THIPOKCHAMHIHO ) THPUANH-2- 1T )METHIT )-
4-merun-4H-tnazono[5',4":4,5]
mupposiof2,3-dnupunasus-5(6H)-on
E7-41 5 =N LCMS: ESI macca/3apsin 384 (M+H)*.
me H SIMP (400 MI't, DMSO-dg) & 9,01
AN N (d, 1H), 8,54 (s, 1H), 7,67 (d, 1H), 7,21
| 0 N‘/ | (d, 1H), 6,27 (d, 1H), 5,50 (s, 2H), 4,51
S (s, 2H), 4,26 (s, 3H).
2-((1H-rtnpazon-3-mi)MeTHI )-6-
(m3otuazon-3-mnmernn)-4-mermi-4H-
THazoma0[5',4":4,5 Jnuppono[2,3-
d]mupupasus-5(6H)-0oH
E7-42 S =N LCMS: ESI macca/zapsin 382 (M+H)*.
!Lﬂmhl 1H SIMP (400 MT'y, DMSO-ds) & 12,78
HN. =~ N }N/ (s, 1H), 8,55 (s, 1H), 7,71 (s, 1H), 7,62
I 0 ¢ N (s, 1H), 6,26 (d, 1H), 5,49 (s, 2H), 4,48
N~ (s, 2H), 4,26 (s, 3H), 4,10 (s, 3H).
2-((1H-mmpa3on-3-1i1)MeTHIT )-4-MeTHII-6-
((1-metun-1H-1,2,3-tpuason-5-
win)meTin)-4H-
THa3oj0[5',4"4,5 Jnuppono[2,3-d]
nupunasua-S(6H)-ox
E7-43 LCMS: ESI macca/3apsin 382 (M+H)".

S =N
N x N

oo
N’N

/

2-((1H-ITnpazon-3-um)merun)-4-MeTui-6-
((1-metun-1H-1,2,3-tpuazon-4-
win)merun)-4H-
THas3om0[5',4"4,5 Jmuppono[2,3-d]
nupugasun-S(6H)-on

1H SIMP (400 MI'y, DMSO-dg) & 12,78
(s, 1H), 8,51 (s, 1H), 7,96 (s, 1H), 7,71
(s, 1H), 6,27 (d, 1H), 5,38 (s, 2H), 4,49
(s, 2H), 4,27 (s, 3H), 3,99 (s, 3H).
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E7-44 LCMS: ESI macca/zapsin 378 (M+H)".
j\\/ m TH SIMP (400 MI', DMSO-dg) & 12,94
%:; (s, 1H), 8,64 (s, 1H), 8,57 (d, 1H), 7,82
\ (m, 2H), 7,36 (m, 1H), 7,23 (d, 1H), 6,36
(d, 1H), 5,55 (s, 2H), 4,58 (s, 2H), 4,36
2-((1H-mpa3on-3-m)MeTI )-4-MeTHI-6- (s, 3H).
(mupuaus-2-unmetin )-4H-Ttruazono
[5',4":4,5muppono|2,3-dnupuna3us-
5(6H)-on
E7-45 cl N LCMS: macca/zapsan 401 (M+H)".
S5.__/~N ﬁﬂ 'H SIMP (400 MI'e, DMSO-d6) & 12,96
Nj/\ﬁmm NH (s, 1H), 12,77 (s, 1H), 8,48 (s, 1H), 7,91
HN_ - N (s, 1H), 7,71 (s, 1H), 6,26 (d, 1H), 5,33
- ° (s, 2H), 4,49 (s, 2H), 4,27 (s, 3H).
2-((1H-timpazon-3-mn)metin)-6-((4-xop-
1H-nupason-5-mn)metmn)-4-metun-4H-
tazouno[S',4":4,5nuppono[2,3-
d]mupunasun-5(6H)-on
E7-46 S =N LCMS: macca/3apsig 410 (M+H)".
N WA H SIMP (400 MI', DMSO-d6) & 13,34
AN o NSy (s, 1H), 12,81 (s, 1H), 8,54 (s, 1H), 7,70
| (s, 2H), 7,26 (m, 1H), 6,64 (s, 1H), 6,27
(s, 1H), 5,35 (s, 2H), 4,50 (s, 2H), 4,28
(s, 3H).
NH;
3-((2-((1H-nmupazomn-3-wmn)MeThi )-4-
MeTUI-5-0kco-4,5-nuruapo-6H-
traszono[5',4"4,5muppono[2,3-
d]mupunasun-6-un)vetin)- 1 H-nupaszon-
S-kapOoKcamu
E7-47 LC-MS macca/zapsin 411,0 (M+H)*.
Y J_Q( 'H SIMP (400 MI'ey, DMSO) § 12,79 (s,
N b 1H), 8,46 (s, 1H), 7,73 (s, 1H), 7,29 (dd,
H 1H), 6,34 (dd, 1H), 6,27 (d, 1H), 5,74 (s,
2H), 5,30 (s, 2H), 4,46 (s, 2H), 4,26 (s,
3H).
2—((1H—HI/IpaSOJ'I-3—I/IJ'I)MCTI/IJ‘[)-6—((6— )
AMIHO-3 - TOPITUPUINH-2-HIT)METHLT )-4-
metui-4H-tuazono[5',4':4,5]
nuppoio| 2,3-d Jnupunasus-5(6H)-oH
E7-48 LC-MS macca/zapsn 382,0 (M+H)*.

S =N
N \ N
I o /N
\Y
N/N

2-((1H-nupa3on-3-mn)MeTin)-4-MeThI-6-
((2-metm-2H-1,2,3-tpuaszon-4-
ni)merwn)-4H-
Ttnazono|[5',4":4,5muppono[2,3-
d]mupunasus-5(6H)-on

TH SIMP (400 MI'ty, DMSO) § 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/zapsan 425 (M+H)*.
Nz ‘NN IH AMP (400 M, DMSO) § 12,77 (s,
HN b N7 F 1H), 8,47 (s, 1H), 7,71 (s, 1H), 7,31 (t,
| O N 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-tmpazon-3-wn)metun)-6-((3-dpTop-
6-(METHIIAMHHO ) TUPUANH-2-HJT)METHIT )-4-
mermn-4H-trnazono[5',4':4,5mupporno
[2,3-d]ouprnasus-5(6H)-on
E7-50 3 =N LCMS: (ESI) macca/zapsin 411 (M+H)*.
“”wmhl IH AMP (400 MI'ri, DMSO-de) & 8,59
= HER Y (s, 1H), 7,73 (s, 1H), 7,29 (dd, 1H),
ey 6,47-6,06 (m, 4H), 5,26 (s, 2H), 4,56 (5,
2H), 4,32 (s, 3H).
2-((1H-nupazo-3-um)merni)-6-((6-
AMUHO-5-(DTOPIIUPH M H-2-HIT)ME T )-4-
metmwi-4H-trazono[5',4'":4,5]nuppono[2,3-
d]
nupuaasua-S(6H)-ox
E7-51 LCMS: (ESI) macca/zapsin 378 (M+H)*.
f m TH SIMP (400 MI', DMSO-dg) & 12,84
(s, 1H), 8,64 (s, 1H), 8,57 (d, 1H), 8,55
b (d, 1H), 7,77 (s, 1H), 7,28 (d, 2H), 6,33
(d, 1H), 5,45 (s, 2H), 4,56 (s, 2H), 4,32
2-((1H-rimpasos-3 -¥i1 ) MeTHIT -4 -MeTHII-6- (s, 3H).
(mupunuH-4-unmermi)-4H-Tuasono
[5',4"4,5Tmuppono[2,3-dJnupunasus-
5(6H)-on
E7-52 S =N LCMS: (ESI) macca/3apsin 384 (M+H)".
M mh 'H SIMP (400 MT'y, DMSO-dq) & 12,85
N,h N % (s, 1H), 9,01 (s, 1H), 8,54 (d, 1H), 7,95
H o) (d, 1H), 7,74 (s, 1H), 6,24 (s, 1H), 5,55
(s, 2H), 4,46 (s, 2H), 4,30 (s, 3H).
2-((1H-npazos-3-i1)METIT )-4-MeTHII-6-
(Trazon-5-unmetmn)-4,6-auruapo-SH-
THazono[5',4"4,5 jnuppono[2,3-
d]mpunasus-5-oH
E7-53 LCMS: (ESI) macca/zapsin 392 (M+H)*.

2-((1H-nupazon-3-um)merni)-4-MeTui-6-
((6-MeTwHPUANH-2-UIT)METUI)-4,6-
nurunpo-SH-

Trazono[5',4"4,5 mppono[2,3-
d]nupugasuH-5-oH

IH AMP (400 MI';, DMSO-dg) & 12,78
(s, 1H), 8,55 (s, 1H), 7,74 (s, 1H), 7,61
(dd, 1H), 7,14 (d, 1H), 6,81 (d, 1H), 6,26
(s, 1H), 5,39 (s, 2H), 4,50 (s, 2H), 4,26
(s, 3H), 2,43 (s, 3H).
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E7-54 5 =N LCMS: (ESI) macca/zapsin 384 (M+H)".
MMN 'H SIMP (400 MI'u, DMSO-ds) & 12,78
N N - (s, 1H), 8,91 (s, 1H), 8,56 (s, 1H), 8,53
H | 0 £ (s, 1H), 7,71 (s, 1H), 6,26 (s, 1H), 5,48
NS (s, 2H), 4,49 (s, 2H), 4,31 (s, 3H).
2-((1H-nupazon-3-uia)MeTH)-6-
(u30THa30M-4-UNMeTHI )-4-MeTHN-4,6-
nurunpo-SH-
Ttrazono[5',4" 4,5 muppono[2,3-
d]mupunasun-5-oxn
E7-55 s =N LCMS: (ESI) macca/3apsin 368 (M+H)".
M m&: 'H SIMP (400 MI'ty, DMSO-dg) & 13,85
N N \>§N (s, 1H), 12,78 (s, 1H), 8,51 (s, 1H), 8,49-
H | 0 N, | 8,21 (m, 1H), 7,71 (s, 1H), 6,27 (d, 1H),
X-NH 5,41 (s, 2H), 4,49 (s, 2H), 4,26 (s, 3H).
6-((1H-1,2,4-tpuason-3-mn)Mernn)-2-
((1H-ntmpason-3-wn)MeTwn)-4-MeTiin-4, 6-
puruapo-SH-
trazono[5',4"4,5muppono[2,3-
d]mupunasus-5-oxn
E7-56 S LCMS: (ESI) macca/3apsin 385 (M+H)".
N:j\ﬂ 'H SIMP (400 MI'u, DMSO-dg) 12,79
HN (s, 1H), 9,57 (s, 1H), 8,61 (s, 1H), 7,71
(s, 1H), 6,26 (d, 1H), 5,80 (s, 2H), 4,49
(s, 2H), 4,27 (s, 3H).
6-((1,3,4-tnannaszon-2-mn)mermn)-2-((1H-
TTHPA30J1-3-WI)MeTH)-4-MeTnn-4,6-
purunpo-SH-
trazono[5',4'":4,5mppomno[2,3-
d]oupunasun-5-on
E7-57 S =N LCMS: (ESI) wmacca/zapsn 476
7 Wl N (M+2H)".
N N N TH SIMP (400 MT'y, DMSO-d) & 12,78
H I o 7 N (s, 1H), 8,57 (s, 1H), 7,81 (dd, 1H), 7,71
S (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-mmpaszon-3-mm)metin)-6-((6-6pom-
S-droprupuauH-2-mi)Me T )-4-MeTHII-
4,6-muruapo-5SH-
TtHazouno[S',4" 4,5 nmuppono[2,3-
d]mupunasus-5-oH
E7-58 LCMS: (ESI) macca/zapsn 401 (M+H)".

s _/=N
7 LZ/_QN

H I © N‘; |
H Cl
2-((1H-nupazon-3-mn)metin)-6-((5-xop-
1H-mmpason-3-mm)MeTtin)-4-MeTun-4,6-
nuranpo-SH-
tHazono[S',4" 4,5 muppono[2,3-
d]mupunasus-5-oH

TH SIMP (400 MT'y, DMSO-ds) & 13,01
(s, 1H), 12,95 (s, 1H), 8,53 (s, 1H), 7,68
(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)*.
Nex NN 'H SIMP (400 MI'n, DMSO-dg) & 12,77
BN o N = (s, 1H), 8,47 (s, 1H), 7,75 (d, 1H), 7,71
I 0 ‘ (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-mm)metn)-6-((4-prop-
1-merwn- 1H-iupazon-3-mn)MeTun)-4-
Metun-4,6-nurunpo-SH-
TtHaszono[5',4" 4,5 nuppono[2,3-
d]mupunasus-5-0H
E7-60 5 =N LCMS: (ESI) macca/zapsin 415 (M+H)*.
N s %N IH AMP (400 MI't;, DMSO-dq) 8 12,82
AN A N cl (s, 1H), 8,52 (s, 1H), 7,92 (s, 1H), 7,76
I 0 N7 ‘ (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-mpazon-3 -mn)metun )-6-((4-xmop-
1-metmn- 1 H-riupason-3-mm)merin)-4-
MeTun-4,6-gurunpo-SH-
THa3010[5',4":4,5 Jnuppono[2,3-
d]muprnasna-5-o1
E7-61 G =N LCMS: (ESI) macca/zapsin 399 (M+H)".
{ M TH AMP (400 MI'n, DMSO-dg) & 12,79
FFN N O‘Z\T (s, 1H), 8,49 (s, 1H), 7,71 (s, 1H), 6,91
N’ | SJ\NH (s, 2H), 6,27 (s, 1H), 6,18 (s, 1H), 5,12
H (s, 2H), 4,49 (s, 2H), 4,27 (s, 3H).
2-((1H-mpazon-3-mm)mern)-6-((2-
aMHUHOTHA301-4-1n)MeTn)-4-meTui-4,6-
qurunpo-SH-
TtHazono[5',4":4,5nuppono[2,3-
d]mupunasus-5-oH
E7-62 N LCMS: (ESI) macca/3apsin 408 (M+H)*.
l_ﬁ‘( 'H SIMP (400 MT'y, DMSO-dg) 6 12,79
. (s, 1H), 8,56 (s, 1H), 7,71 (s, 1H), 7,63
0 ¢ (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-mpazon-3- I/IJ'[)MeTHJ'I) -6- ((6- (s, 3H), 3,76 (s, 3H).
METOKCHITHPHMH-2-HJT)METHIT )-4-MeTHII-
4,6-nurunpo-5SH-
THa3070[5',4":4,5 Jmuppono[2,3-
d]mupunasus-5-oH
E7-63 LC-MS: wmacca/sapsn 406 (M+H)™. 'H

S =N
N=y" % AN
I O N
N

3-((2-((1H-mmpason-3-mr)mMeTnn)-4-
MeTun-5-okco-4H-

THa3010[5',4":4,5 lmuppono[2,3-
d]mupunazun-6(SH)-un)metnn)-1-meTwi-
1H-nupason-4-kapOoHUTPHIT

SMP (400 MI'n, 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).

-62 -




046698

E7-64 S =N LC-MS: macca/zapsin 424 (M+H)". 'H
N= /AR N 0 SIMP (400 MI'u, DMSO-d6) 6: 12,79 (s,
BN 3 N N NH, | 1H). 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-nmpazon-3-mn)mernn)-4-
MeTHI-5-okco-4H-
THazono[5',4":4,5 jmuppono[2,3-
d]mapunasua-6(5SH)-wmn)metrn)- 1 -me -
1 H-timpason-4-xkapbokcamus
E7-65 S =N LC-MS: macca/zapsn 396 (M+H)". 'H
N VNN SAMP (400 MI', DMSO-d6) &: 8,51 (s,
HN . N N NH; 1H), 7,67 (s, 1H), 6,95 (s, 1H), 6,27 (d,
I O N 1H), 5,17 (s, 2H), 4,50 (s, 2H), 4,27 (s,
;N 3H), 3,61 (s, 3H).
2-((1H-mpazon-3-mn)metin)-6-((4-
amuHO-1-metun-1H-nupazon-3-
wmmerun)-4-mernn-4H-
TtHazono[5',4":4,5muppono[2,3-
d]mupunasus-5(6H)-oH
E7-66 S =N LC-MS: macca/zapsan 392 (M+H)". 'H
WAZ’_/\C“N _N SIMP (400 MI'u, DMSO-d6) 6: 13,62 (s,
HN . N ~ 1H), 12,79 (s, 1H), 8,54 (m, 2H), 7,71
I OnN (s, H), 6,27 (d, 1H), 5,45 (s, 2H), 4,49
: (s, 2H), 4,26 (s, 3H).
3-((2-((1H-nupazon-3-wi)meru)-4-
MeTHiI-5-okco-4H-
THazoma0[5',4":4,5 Jnuppono[2,3-
d]mpunasus-6(SH)-mm)mernn)-1H-
upason-4-kapOoHUTPHIT
E7-67 s =N LC-MS: macca/zapsn 410 (M+H)". 'H
,Nj\\(mh 0 SIMP (400 MT'y, DMSO-d6) 5: 12.75 (s,
BN NS NH 2H), 8,48 (s, 1H), 8,17 (s, 1H), 7,68 (s,
| 0 N‘/ I : 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-nmpazon-3-mr)mernn)-4-
MeTHI-5-okco-4H-
THazono[5',4":4,5 jmuppono[2,3-
d]mapunasnsa-6(5SH)-wmn)meTmn)-1H-
nupas3on-4-kapbokcaMu
E7-68 LC-MS: macca/zapsin 449 (M+H)". 'H

S =N
N } N F
HN Nm F
| o N
N
/

2-((1H-nupazo-3 -1 )MeTH)-4-MeTHII-6-
((1-metun-4-(rpudropmeriun)- 1H-
nupasoun-3-un)merun)-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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Ttazono[5',4":4,5muppono[2,3-
d]mupunasus-5(6H)-on

E7-69 5 =N LC-MS: wmacca/sapsng 411 (M+H)™. 'H
N VNN SIMP (400 MI', DMSO-d6) 8: 12,77 (s,
HN . N N 0. 1H), 8,43 (s, 1H), 7,71 (s, 1H), 7,41 (s,
I 0N 1H), 6,26 (d, 1H), 5,20 (s, 2H), 4,48 (s,
N 2H), 4,26 (s, 3H), 3,65 (s, 3H), 3,61 (s,
3H).
2-((1H-nmpazon-3-un)metun)-6-((4- )
MeToKcu-1-merun-1H-nupazon-3-
wimetin )-4-metun-4H-
THa3010[5',4"4,5 Jnuppono[2,3-
d]rmmpupasus-5(6H)-oH
E7-70 8 =N LC-MS: wmacca/zapsin 399 (M+H)". 'H
Tmm SIMP (400 My, DMSO-d6) &: 12,90-
HN F Ny 12,30 (m, 2H), 8,49 (s, 1H), 7,81 (s, 1H),
| 0 N\/ | 7,34 (s, 1H), 5,30 (s, 2H), 4,50 (s, 2H),
: 4,26 (s, 3H), 1,96 (s, 3H).
2-((4-¢rop-1H-nmupazon-3-um)merun)-4-
meTu-6-((4-merun-1H-nupason-3-
mm)mernn)-4H-
THa3010[5',4":4,5 Jnuppono[2,3-
d]mupunasus-5(6H)-oH
E7-71 8 =N LC-MS: macca/zapsan 402 (M+H)". 'H
Ne A m&l SIMP (400 MI'r, DMSO-d6) &: 12,80 (s,
HN b N5 \H 1H), 9,04 (d, 1H), 8,54 (s, 1H), 7,88 (s,
F I ON 1H), 7,49-7,39 (m, 1H), 5,48 (s, 2H),
-5 4,50 (s, 2H), 4,26 (s, 3H).
2-((4-¢rop-1H-nmupazon-3-um)mern)-4-
MeTHI-6-(THazon-4-uimernn)-4,6-
muruapo-SH-
THa3010[5',4":4,5 Jnuppono[2,3-
d]rmpnnaan-S -OH
E7-72 N LC-MS: wmacca/zapsin 395 (M+H)". 'H
SIMP (400 MI', DMSO-d6) &: 12,86 (s,
1H), 8,51 (s, 1H), 7,72 (s, 1H), 7,41 (s,
1H), 6,32 (s, 1H), 5,29 (s, 2H), 4,55 (s,
2H), 4,32 (s, 3H), 3,74 (s, 3H), 1,99 (s,
3H).
2-((1H-mmpazon-3 -uﬂ)MeTnn)-é-((l ,4- )
mumert- 1 H-impason-3-mm)mernn)-4-
metun-4H-tuazono[5',4":4,5nuppono[2,3-
d]mupunasun-S(6H)-ox
E7-73 LC-MS: macca/zapsg 400 (M+H)". 'H

fm}j

6-((4-amuno-1H-nnpason-3 -I/m)MerI/m)-2-
((4-drop-1H-mupazon-3-mn)MeTwn)-4-
metmin-4H-tuazonol[5',4":4,5nuppono[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).

-64 -




046698

d]mupunasun-5(6H)-ox

E7-74 =N LC-MS: macca/zapsin 411 (M+H)". 'H
f\/l—ﬁ« SMP (400 MI't;, DMSO-d6) &: 12,82 (s,
1H), 8,48 (s, 1H), 7,67 (s, 1H), 7,50 (s,
%ﬁ 1H), 6,27 (d, 1H), 5,28 (s, 2H), 4,50 (s,
2H), 4,38 (s, 2H), 4,27 (s, 3H), 3,71 (s,
3H).
2-((1H—HI/IpaBOJ'[-3-I/IJ'[)MC’TI/IJ'[)-6-((4-
(rupgpokcumetun)- 1 -metwn- 1 H-riupazon-
3-mr)metin)-4-metun-4H-
Ttazono[5',4":4,5muppono[2,3-
d]mupunasun-5(6H)-on
E7-75 5 =N LC-MS: macca/zapsng 411 (M+H)™. 'H
Ny % 7% N 0 SIMP (400 MT'w, DMSO-d6) 6: 12,80 (s,
HN b N MNH 1H), 8,49 (s, 1H), 8,38 (s, 1H), 8,09 (s,
= 2
A 1H), 7,80 (s, 1H), 7,72 (s, 1H), 6,27 (d,
-0 1H), 5,56 (s, 2H), 4,49 (s, 2H), 4,26 (s,
4-((2-((1H-nupason-3-un)merun)-4- 3H).
MeTu-5-okco-4H-
TtHazono[5',4":4,5muppono[2,3-
d]mupunazun-6(5SH)-wn)MeTrin)okcason-5-
KapOokcamMug
E7-76 8 =N LC-MS: macca/zapsig 403 (M+H)". 'H
N Voo N SIMP (400 MI'y, DMSO-d6) 6: 12,82 (s,
HN 3 N N - 1H), 8,94 (d, 1H), 8,57 (s, 1H), 8,26 (dd,
I © { 1H), 7,69 (s, 1H), 7,42 (d, 1H), 6,27 (d,
1H), 5,55 (s, 2H), 4,51 (s, 2H), 4,25 (s,
\ 3H).
N
6-((2-((1H-tmpason-3-um)merw)-4-
MeTmi-5-okco-4H-
Ttazono[5',4":4,5muppono[2,3-
d]mpunasus-6(SH)-
WJT)METHIT)HUKOTHHOHU TP HJT
E7-77 s =N LC-MS: macca/zapsn 421 (M+H)". 'H
Nz /AR N SIMP (400 MI'u, DMSO-d6) 6: 12,82 (s,
HN 3 NS 1H), 8,92 (d, 1H), 8,56 (s, 1H), 8,14 (dd,
| 0 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° NH2
6-((2-((1H-tiupazon-3-mwi)metn)-4-
MeTmi-5-okco-4H-
Traszono[5',4"4,5 Jnuppono[2,3-
d]mmpunasus-6(SH)-
WJT)METHJT)HUKOTHHAMHU]T
E7-78 LC-MS: macca/zapsin 421 (M+H)". 'H

& =N
N | N
HN n— A
I O ¢ W\ NH;
o]

SMP (400 MI'y, DMSO-d6) 6: 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-nmpason-3-nm)mernn)-4-
MeTui-5-okco-4H-
tuaszono[5',4"4,5]nuppono(2,3-
d]nupunasus-6(SH)-
WJT)METHT ) TUKOJIMHAMH]T

E7-79 LC-MS: macca/3apsg 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),
%}3\ 7,60 (d, 1H), 6,33 (d, 1H), 5,57 (s, 2H),
= 4,57 (s, 2H), 4,32 (s, 3H).
6-((2-((1H-nupason-3-um)mernn)-4-
MeTun-5-okco-4H-
Ttnazono[5',4":4,5muppono[2,3-
d]mupunasus-6(5SH)-
MJ1)METHJT)TUKOJTTHOHUTPIIT
E7-80 8 =N LC-MS: macca/zapsin 399 (M+H)". 'H
N= \IQ(N SIMP (400 MI'r, DMSO-d6) &: 12,79 (s,
HNﬂ N \>\S 1H), 8,55 (s, 1H), 7,68 (s, 1H), 6,89 (s,
\ O N\/_;J\ 1H), 6,27 (s, 1H), 5,58 (s, 2H), 5,36 (s,
NHy 2H), 4,50 (s, 2H), 4,27 (s, 3H).
2-((1H-nmupazon-3-un)meti)-6-((5-
AMHHOTHA30J-2-W1)MeTw)-4-metuin-4H-
tnazono[S',4"4,5nmuppono[2,3-
d]mupunasus-5(6H)-oxn
E7-81 s =N LC-MS: macca/zapsin 429 (M+H)". 'H
rfﬁ IQ‘(N SIMP (400 MI't, DMSO-d6) 6: 12,84 (s,
HN, . . N\ F 1H), 8,48 (s, 1H), 7,88 (d, 1H), 7,29 (t,
\ 0 N7 1H), 6,34 (dd, 1H), 5,76 (s, 2H), 5,31 (s,
= 2H), 4,51 (s, 2H), 4,23 (s, 3H).
6-((6-amuHO-3-pTOpIIHPHINH-2-
nmn)merun)-2-((4-dprop-1H-nupaszon-3-
nim)mernn)-4-metnin-4H-
tnazono[5',4" 4,5 muppono[2,3-
d]mupunasus-5(6H)-oxn
E7-82 LC-MS: macca/zapsin 383 (M+H)". 'H
fl’_ﬁ« SIMP (400 MTI', DMSO-d6) &: 12,85 (s,
1H), 12,10 (s, 1H), 8,57 (s, 1H), 8,32 (s,
N 1H), 7,77 (s, 1H), 7,21 (s, 1H), 6,33 (d,
1H), 5,32 (s, 2H), 4,55 (s, 2H), 4,34 (s,
3H).
2—((1H—HI/IpaSOJ'I-3—I/IJ‘I)MCTI/IJ‘[)-G—((4— )
ruapokcu-1H-mupa3zon-3-wi)merin)-4-
metun-4H-tuazono[5',4":4, 5 nuppono[2,3-
d]mupunasun-5(6H)-on
E7-83 LC-MS: macca/3apsg 415 (M+H)". 'H

fm}j

2-((4-dTop-1H-nupazon-3 -HJI)MeTI/m)—6-

SIMP (400 MI'ty, DMSO-d6) &: 12,76 (s,
1H), 12,13 (s, 1H), 8,45 (s, 1H), 7,87 (s,
1H), 7,39 (s, 1H), 5,25 (s, 2H), 4,49 (s,
2H), 4,26 (s, 3H), 3,63 (s, 3H).
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((4-metokcu- 1H-iupason-3-um)merun)-4-
metun-4H-tuazono[5',4":4,5nuppono[2,3-
d]mupupasun-5(6H)-on

E7-84 s =N LC-MS: macca/zapsan 416 (M+H)". 'H
N \ IQ(N SIMP (400 MI'n, DMSO-d6) &: 12,78 (s,
HN L NS \}\( 1H), 8,75 (s, 1H), 8,49 (s, 1H), 7,85 (s,
F I ON 1H), 5,39 (s, 2H), 4,50 (s, 2H), 4,26 (s,
-5 3H), 2,51 (s, 3H).
2-((4-prop-1H-mupazon-3-un)meTin )-4-
MeTHII-6-((5-MeTUNTHA30I-4- 1) METHII)-
4H-tuazomno[5',4'":4,5 jnuppono[2,3-
d]mupunasun-5(6H)-oH
E7-85 s =N LC-MS: macca/zapsig 409 (M+H)". 'H
hj\(mhl SMP (400 MI't;, DMSO-d6) &: 12,80 (s,
BN L NS lm 1H), 8,82 (s, 1H), 8,63 (s, 1H), 7,69 (s,
I O g P 1H), 6,27 (d, 1H), 5,69 (s, 2H), 4,51 (s,
Sy 2H), 4,27 (s, 3H).
2-((2-((1H-mupason-3-nm)mernn)-4-
MeTun-5-okco-4H-
tuaszono[5',4"4,5]nuppono[2,3-
d]mupunasun-6(5H)-mn)meTwn)rrnazon-4-
KapOOHUTpHI
E7-86 S =N LC-MS: macca/zapsan 427 (M+H)". 'H
Ney” % J_ﬁwh SIMP (400 MT't;, DMSO-d6) &: 8,63 (s,
HN 3 NS \>§ 1H), 8,19 (s, 1H), 7,76-7,63 (m, 2H),
| O3 /N 7,57 (s, 1H), 6,27 (s, 1H), 5,67 (s, 2H),
\/S,/NHz 4,51 (s, 2H), 4,28 (s, 3H).
0
2-((2-((1H-nupasomn-3-wm1)MeTHI1 )-4-
MeTui-5-okco-4H-
trazono[5',4":4,5 mppomno[2,3-
d]nupunasus-6(SH)-wmm)metin)TiHazon-4-
kapOokcaMu
E7-87 8 =N LC-MS: macca/zapsin 436 (M+H)". 'H
Ny % m& SIMP (400 MI'e, DMSO-d6) &: 12,83 (s,
HN A N5 %u 1H), 8,94 (s, 1H), 8,51 (s, 1H), 7,83 (s,
F I 0N 1H), 5,43 (s, 2H), 4,51 (s, 2H), 4,26 (s,
-5 3H).
6-((5-xmopruazon-4-mm)merin)-2-((4-
¢drop-1H-tmpason-3-un)merin)-4-MeTu-
4H-tunasomno[5',4":4,5 Jnuppono[2,3-
d]mupumasun-5(6H)-oH
E7-88 LC-MS: wmacca/zapsin 383 (M+H)" 'H

s =N
Na Y b
| O /JO\
N NH,

2-((1H-tiupazon-3-um)meTin)-6-((2-
AMHHOOKCA30J1-5-tn)MeTu )-4-meTua-4H-
traszono[5',4"4,5muppono[2,3-
d]oupupasus-5(6H)-oxn

SIMP (400 MI'ny, DMSO-d6) &: 12,79 (s,
1H), 8,50 (s, 1H), 7,70 (s, 1H), 6,65 (s,
1H), 6,57 (s, 2H), 6,23 (d, 1H), 5,21 (s,
2H), 4,49 (s, 2H), 4,27 (s, 3H).
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E7-89 S =N LC-MS: macca/3apsin 465 (M+H). 'H
N VN SAMP (400 MI'u, DMSO-d6) &: 12,78 (s,
HN, . N N 0._F | 1H), 8,48 (s, 1H), 7,99 (s, 1H), 7,72 (s,
I O N \lfF 1H), 6,27 (d, 1H), 5,31 (s, 2H), 4,49 (s,
;N 2H), 4,27 (s, 3H), 3,76 (s, 3H).
2-((1H-mmpa3on-3-mi)MeTI )-4-MeTHIT-6-
((1-metm-4-(tpudropmeroxcu)-1H-
nupas3on-3-un)metin)-4H-
tnazono[5',4" 4,5 muppono[2,3-
d]mupunasus-5(6H)-oH
E7-90 5 =N LC-MS: macca/zapsin 411 (M+H)". 'H
N ] J_/\C«N SIMP (400 MI'u, DMSO-d6) 6: 12,78 (s,
HN ) N N 1H), 8,56 (s, 1H), 8,17 (s, 1H), 7,84 (s,
| O ¢ /0 1H), 7,72 (s, 1H), 7,34 (s, 1H), 6,27 (s,
NJYNHz 1H), 5,48 (s, 2H), 4,49 (s, 2H), 4,27 (s,
0O 3H).
5-((2-((1H-timpazomn-3-um)meTiin)-4-
MeTuI-5-0kco-4H-
Ttazono[5',4":4,5muppono[2,3-
d]mupunasus-6(SH)-mm)meTtiun)okcason-2-
kapOokcamMu
E7-91 ) =N LC-MS: macca/zapsin 402 (M+H)". 'H
N ] IQ"N SIMP (400 MI', DMSO-d6) 6: 12,78 (s,
HN 3 NS \L(F 1H), 8,57 (d, 1H), 8,50 (s, 1H), 7,71 (s,
| © N\“‘ 1H), 6,26 (d, 1H), 5,38 (d, 2H), 4,49 (s,
NS 2H), 4,26 (s, 3H).
2-((1H-mmpaszon-3-mm)merw)-6-((5-
¢droprrazon-4-uwn)mernn)-4-meruia-4H-
traszono[5',4"4,5]muppono[2,3-
d]nupunasus-5(6H)-oxn
E7-92 S =N LC-MS: macca/zapsin 410 (M+H)". 'H
Nz \ ‘Z;—QN SIMP (400 MI'u, DMSO-d6) 6: 12,83 (s,
HN 3 N N 1H), 8,49 (s, 1H), 7,67 (s, 2H), 7,38 (s,
| o ||\I 1H), 7,06 (s, 1H), 6,26 (d, 1H), 5,30 (s,
N’HrNHz 2H), 4,49 (s, 2H), 4,27 (s, 3H).
H o
4-((2-((1H-nupason-3-um)mernn)-4-
MeTun-5-okco-4H-
tuaszono[5',4"4,5]nuppono[2,3-
d]mupunasun-6(5H)-wn)meTu)-1H-
MMHIa301-2-KapOoKcaMHT
E7-93 LC-MS: macca/zapsin 402 (M+H)". 'H

s =N
N ' N
| 0 //h"\
07" g

2-((1H-tmpason-3-wn)merni)-6-((2-
XJIOPOKCa30i-4-un)merun )-4-metmn-4H-
trazono[5',4" 4,5 muppono[2,3-
d]mupunasun-5(6H)-on

SIMP (400 MT'ey, 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).

- 68 -




046698

E7-94 8 =N LC-MS: macca/zapsn 418 (M+H)" 'H
S \J_Q«N SIMP (400 MT'ry, DMSO-d6) &: 12,82 (s,
HN\j\(“ N 1H), 8,58 (s, 1H), 7,75 (s, 1H), 7,49 (s,
| o 1H), 6,31 (d, 1H), 5,42 (s, 2H), 4,54 (s,
2H), 4,31 (s, 3H).
2-((1H-mupazon-3-mm)metin)-6-((2-
XJIopTHA30a-4-mn)meTin)-4-metrn-4H-
tnazono[5',4":4,5muppono[2,3-
d]mupumasun-5(6H)-oH
E7-95 B =N LC-MS: macca/zapsin 382 (M+H)". 'H
_N:j\\( J/—QN SMP (400 MI', DMSO-d6) &: 8,48 (s,
HN b Ny N 1H), 7,67 (s, 1H), 7,37 (d, 1H), 6,34 (d,
| 0 N 2H), 6,27 (d, 1H), 6,00 (d, 1H), 5,24 (s,
) 2H), 4,50 (s, 2H), 4,27 (s, 3H).
2-((1H-nupazon-3-um)meri)-6-((1-
amuHO- | H-niupazon-3-wi)metn)-4-
metun-4H-tuazono[5',4":4,5 \nuppono[2,3-
d]mupunasun-5(6H)-on
E7-96 LC-MS: macca/zapsan 425 (M+H)". 'H
ﬁ M«N SIMP (400 M, DMSO-d6) &: 12,79 (s,
1H), 8,46 (s, 1H), 7,72 (s, 1H), 7,59 (s,
jj/\ 1H), 6,27 (s, 1H), 5,28 (s, 2H), 4,48 (s,
2H), 4,29-4,25 (m, SH), 3,73 (s, 3H),
3,11 (s, 3H).
2—((1H—rmpason-3—Hn)MeTI/m)-G—((4—
(merokcumerun)-1-metmn- 1 H-nupazon-3-
uin)meTin )-4-metun-4H-
Ttnazono[S',4" 4,5 muppono[2,3-
d]mupumasun-5(6H)-oH
E7-97 S =N LC-MS: macca/zapsin 402 (M+H)". 'H
N \mﬁ: SIMP (400 MI'n, DMSO-d6) &: 12,78 (s,
HN 3 N7 \Hm 1H), 8,52 (s, 1H), 8,39 (s, 1H), 7,68 (s,
O N 1H), 6,27 (d, 1H), 5,24 (s, 2H), 4,50 (s,
-0 2H), 4,26 (s, 3H).
2-((1H-mmupaszon-3-mm)metwn)-6-((5-
XJIOpOKCa3o-4-un)merun)-4-mermn-4H-
tuaszono[5',4"4,5]nuppono[2,3-
d]mupunasun-5(6H)-ou
E7-98 LC-MS: macca/zapsin 469 (M+H)". 'H

S =N
Ny T4 \ N
F | O N/

H
2-((4-¢Top-1H-nupazon-3-mwi)mern)-4-
metmi-6-((4-(tpudropmeroxcn)-1H-
nupa3o-3-min)metin)-4H-
trazono[5',4'":4,5mppomno[2,3-
d]mupunasun-5(6H)-oHn

SIMP (400 MI', 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 8 =N LC-MS: wmacca/sapsn 383 (M+H)". 'H
wlﬂh SIMP (400 MI', DMSO-d6) 6: 12,84 (s,
HN S Ny N 1H), 8,53 (s, 1H), 7,77 (s, 1H), 7,25 (s,
| 0 /’k 1H), 6,58 (s, 2H), 6,32 (d, 1H), 5,10 (s,
O™ NH, 2H), 4,54 (s, 2H), 4,32 (s, 3H).
2-((1H-nnpazon-3-mm)meriin)-6-((2-
aMHUHOOKCa30J1-4-1)MeTin)-4-metun-4H-
THa3070[5',4":4,5 Jnuppono[2,3-
d]mupunasus-5(6H)-oH
E7-100 5 =N LC-MS: wmacca/sapsn 410 (M+H)™. 'H
N VNN SIMP (400 MT'y, DMSO-d6) &: 12,89 (s,
HN, 4 N N NH, | TH), 8,58 (s, 1H), 845 (s, 1H), 7,77-
| O N7 | 2 | 7,64 (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-mmpazon-3-mm)merin)-6-((4-
(amuHOMeTHN)- | -MeTH-1H-trpason-3-
un)merun)-4-metun-4H-
TtHaszono[5',4" 4,5 nuppono[2,3-
d]nupupasus-5(6H)-oH
E7-101 5 =N LC-MS: wmacca/zapsin 438 (M+H)". 'H
wmw SIMP (400 MI'n, DMSO-d6) &: 12,78 (s,
HN N ) NH: | 1H), 8.46 (s, 1H), 7,72 (s, 1H), 7,44 (s,
eN G 1H), 7,25 (s, 1H), 6,80 (s, 1H), 6,26 (d,
;ﬂ 1H), 5,26 (s, 2H), 4,48 (s, 2H), 4,26 (s,
2-(3-((2-((1H-nupazon-3-mn)mMern)-4- 3H), 3,70 (s, 3H), 3,31 (s, 2H).
MeTun-5-okco-4H-
THa30710[5',4":4,5 lmuppono[2,3-
d]mupunasus-6(SH)-mm)metn)-1-mMetun-
1H-mmpason-4-mn)aneraMmun
E7-102 ) =N LC-MS: macca/sapsn 410 (M+H)". 'H
Ny 7% 7% N 0 SIMP (400 MT', DMSO-d6) &: 12,79 (s,
BN 1 N N MNH 1H), 12,10 (s, 1H), 8,51 (s, 1H), 7,72 (s,
s 2
\ OnN 1H), 7,53 (s, 1H), 7,29 (s, 1H), 7,08 (s,
N--NH 1H), 6,27 (d, 1H), 5,72 (s, 2H), 4,50 (s,
4-((2~((1H-mpazo-3 -mn)meTi )-4- 2H), 4,30 (s, 3H).
MeTHI-5-0kc0-4,5-nurunpo-6H-
THa3070[5',4":4,5 Jnuppono[2,3-
d]mupupasuH-6-un)Mernn)- 1 H-umunasorn-
5-kapOoKcamMuI
E7-103 LC-MS: wmacca/zapsin 402 (M+H)". 'H

5 =N
N \ }
| o 7

2-((1H-mpazomn-3 -mm)meTwn)-6-((2-
¢dropTHason-4-mr)Mernn)-4-MeTuin-4,6-
nurunpo-SH-

THa3010[5',4":4,5 Jmuppono[2,3-
d]muprnasus-5-0H

SIMP (400 MT';, 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

ff/@%

2-((1H-mupazon-3-mm)metin)-6-((1-
amuHO- | H-nupazon-5-nm)mertnn)-4-
MeTui-4,6-guruapo-SH-
tazouno[S',4" 4,5 muppono[2,3-
d]mupunasus-5-on

LC-MS: macca/zapsin 382 (M+H)". 'H
SIMP (400 MI'r, 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,
3H).

E7-105

) <N
N~ | N
Hm'ﬂm 1
= N NH
I © N‘//g
0

H
2-((1H-nmpa3os-3 -11)MeTI )-4-MeTHIT-6-
((5-okco-4,5-nurunpo-1H-1,2 4-rpuason-
3-um)mermn)-4,6-auruapo-SH-
TtHazouno[S',4" 4,5 muppono[2,3-
d]mupunasus-5-oH

LC-MS: macca/zapsin 384 (M+H)". 'H
SIMP (400 MI', DMSO-d6) 8: 12,79 (s,
1H), 11,31 (s, 1H), 8,54 (d, 1H), 7,69 (s,
1H), 6,27 (d, 1H), 5,17 (d, 2H), 4,51 (5,
2H), 4,27 (s, 3H).

E7-106

s =N
N ) N
Hu'ﬂm
o N
0

O
4-((2-((1H-ttupazon-3-un)merni)-4-
MeTUII-5-0kco-4,5-nuruapo-6H-
Ttazono[5',4" 4,5 muppono[2,3-
d]mupunasuH-6-¥1)METHIT)OKCa30-2-
kapOokcamu

LC-MS: macca/zapsin 411 (M+H)". 'H
SIMP (400 MI'n, DMSO-d6) &: 12,78 (s,
1H), 8,52 (s, 1H), 8,25-8,12 (m, 2H),
7,84 (s, 1H), 7,70 (s, 1H), 6,26 (d, 1H),
5,30 (s, 2H), 4,48 (s, 2H), 4,26 (s, 3H).

E7-107

5 =N
N= \ N
" ﬂm
HN

2-((1H-nupazon-3-mi)MeTi)-4-MeTHII-6-
((5-okco-2,5-nurunpo- 1 H-mupazon-3-
wmmeruin)-4,6-guruapo-SH-
Tuaszono[5',4"4,5]nuppono[2,3-
d]mupunasun-5-oxn

LC-MS: macca/zapsn 383 (M+H)". 'H
SIMP (400 My, DMSO-d6) 3: 12,79 (s,
1H), 8,51 (s, 1H), 8,36 (s, 2H), 7,67 (s,
1H), 6,26 (d, 1H), 5,31 (s, 1H), 5,19 (s,
2H), 4,49 (s, 2H), 4,27 (s, 3H).

E7-108

s =N

N N
| O N

“-NH
2-((1H-mmpazomn-3-wmm)metw)-6-((5-
amuHO- | H-uMunason-4-un)metun)-4-
metun-4,6-gurunpo-5SH-
tHazouno[S',4":4,5muppono[2,3-
d]mupunasus-5-oH

LC-MS: macca/zapsin 382 (M+H)". 'H
SAMP (400 MI', DMSO-d6) 8: 12,79 (s,
1H), 11,47 (s, 1H), 8,52 (s, 1H), 7,68 (s,
1H), 7,04 (s, 1H), 6,27 (s, 1H), 5,17 (s,
2H), 4,50 (s, 2H), 4,28 (s, 3H).
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E7-109 LC-MS: wmacca/sapsng 394 (M+H)™. 'H
j\(m SIMP (400 MT'r, 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-nupazon-3-um)mernin)-6-((2- 3H).
AMUWHOTTHPUMHIMH-4-1JT)METUI)-4-Me THIT-
4,6-gurunpo-SH-
THazono[5',4"4,5 lmuppono[2,3-
d]mupunasus-5-oH
E7-110 LC-MS: macca/zapsn 394 (M+H)". 'H
jﬁ/m SMP (400 MI't, DMSO-d6) &: 12,84 (s,
\>~N 1H), 8,55 (s, 1H), 7,99 (d, 1H), 7,77 (s,
\\)\NHQ 1H), 6,86 (s, 2H), 6,44-6,16 (m, 2H),
5,28 (s, 2H), 4,57 (s, 2H), 4,32 (s, 3H).
2-((1H-nupazon-3-um)merun)-6-((4-
AMUHOTIMPUMHU AN H-2-HJT)METH )-4-MeTHII-
4,6-gurunpo-SH-
TtHazono[5',4" 4,5 muppomno[2,3-
d]mupunasus-5-oH
[Tpumep 8. Cunres coenunennii E8-v, E8-vi u E8-viii.

Cxema E8

X AT, OCHOBZHHE
E8-ix
/S\«S N A g \( / \ 1\ %‘ d \(
I
{0 \ / NHmmHoEa_x 2 _ r rum%og ‘xr
N < Eg-ii E8- 2
Egi | 0 HuaHomeTteHTpH- ad
Gymwipocdopan Ary OO H.l'ﬂm—lr
(CMBP), Toayon o] X7 g5t
S Sy /=N /g\ﬁs =N ) g g \( / \ \x
iy~ \\/,:, 7 m-CPBA # N\ NH oﬂ"@i EB i r
HITH OKCOH N o) wm HO™™ A
0 P E8-iii | E8x
Eg-i o 1{HaHOMeTHIEHTPH
géo S =N Gymuidocdopan
y; \\g p g i\lH (CMBP), Tonyou
Bsv 9
o]
|é
A~ o L)
&rz [S“O Ar1
(iii) r  E8xi IQ( srm2 /\( y \ ‘x
\, HIH Zn AcOH
’\S’\«WNN OcHoBaHME \r2 wma TES, ALCl; 2
E8- VIII
N E8-vii
. N/R\( \sz
Eg-vi | 0

Coenunenne E8-1 MOXKHO TIpeBpaTUTh B MIPOMEXYTOUHOE coenuHerne E8-ii mocpencTBoM MO0 peakiuu
ATKWIMPOBAHMS, TNO0 peakiini MuiyHoOy, ananorugHo npumepy ¢ E7-iii mo E7-vi (cm. myTs (i) Ha cxeme ES).
Oxucnenne E8-ii ¢ momompro mu6o mCPBA, nu6o okcona obecrieunBaeT oOpa3oBanue coeanaennii E8-v u/mmun

E8-vi. Kak coequnenne E8-v, Tak u coequnenune E8-vi taxxke

MOTYT OBITH 00pa3oBanbl 3 E8-i myTem cHagana

OKHCIIEHUS, 3aTeM aJKMJIMPOBAHMS WK peakuuu MuiyHoOy (cm. myTs (ii) Ha cxeme ER). IIpu stom X* npen-
cTaBisieT coboil yxomsamyto rpymmy (Hanpumep, Cl, Br, I, OMs, OTs); coenunenne E8-v n/mim E8-vi MoxHO
NPEBPaTHTh B IIPOMEXYTOUHOE coeanHeHne E8-vii mocpencTBoM peaknuu HYKICO(QHIBHOTO apoMaTHYECKOTO

3aMCIICHUA C COCAUHCHUCM E8-xic MPUMCHCHUCM OCHOBAHMUA,

takoro kak LIHMDS wuiu t-BuOK. Coenunenue

E8-viii MoxxHO cuHTe3upoBaTh U3 coenuneHus E8-vii ¢ mpumenenneM mi6o Sml,, mm6o Zn 8 AcOH wnu TES B
AICl;. Kak ucrionb3yercs B TaHHOM JOKYMEHTE, KOXKABIH u3 Ar; 1 Ar, HE3aBUCUMO TPEACTABISIET coO0H HEoO0s-
3aTeNbHO 3aMEILEHHBIN S-UJIeHHbIN UK 6-4JIEHHBINA reTepoapul.
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Mpumep 8A. Cunres 2-((1H-mmpazon-3-mir)mern)-6-((6-aMuHONUPHINH-2-1a)MeTn)-4-metnn-4H-
trazoso|[5',4":4,5nuppono[2,3-dnupunasun-5(6H)-ona n  6-((6-aMuHOIMpHUAMH-2-WT)MeTH)-4-metmi-2-(1 H-
nupason-3-kapoouwmn)-4H-tuazono[5',4":4,5 [muppoio[2, 3-d]HI/IpI/I,I[aSI/IH—5(6H)-OHa

0 Boz. rj\/ BN, PhQ.8

~F . u‘( 73 E41 j\\(l—Q{
\(I\():«NH KaPOsa. CHaCN I*Q\( b ————— sem-N b
E&-1

nll S .BOC | iHMDS, THF

=N

S
_Zn, AcOH_ N\j\(m _HOI FoK w J HN
Tag | oEM b BECET AN N
b

N
I o ¢

Eas E&-4 =/ ~NH;

DMF

HCV/mokcaH j\(l—ﬁ«
SEMFN l_’\(:\( b» e b‘
¥

EB 72

l KoC05

E8-71

Cramust A. Ttper-bBytun-N-[(Tper-OyTokcn)kapOonwmn]-N-[6-({4-MeTaHCYnb(OHUI-7-METHI-9-0KCO-3-THA-
5,7,10,11-rerpaazatpunnkio[6.4.0.0{2,6} |nonexa-1(8),2(6),4,1 1-terpacn-10-w1} MeTnn)mUupUaNH-2 -1 |KapOa-
Mar.

CwMmech 4-metnin-2-(Mmetmwicynsponmt)-4H-rtuazono[5',4':4,5 muppono[2,3-d]mupunasun-5(6H)-ona (7,5 T,
26,4 mmonp) 1 K3PO, (8,3 1, 39,3 MmMmous) B 6e3BogHoM MeCN (300 M) mepememmBanu nmpu 70°C B TedeHune
1 u B armochepe N,. 3arem poGaBimsum pacTBop TpeT-OyTHA-N-[(TpeT-OyTokcHu)kapOooHm]-N-[6-
(6pommeTwn)nupuauH-2-ui|kapbamata (11,2 T, 29,0 mmons) B MeCN (30 mu). Iocne mepemeninBanus npu
70°C B Teuenue 2,5 4 B atMocdepe N, peakIIMOHHYIO cMech raciiy ¢ nmomoursio Hacsim. NHyCl u sxcrparupo-
Banu ¢ oMotibio EA (300 M x 3). O0beqMHEHHBIE OPTaHUYECKHE CIIOU MTPOMBIBAIM BOJIOW M COJIEBBIM PAcTBO-
poM, BeicymmBanu Hax Na,SO,, ¢unbTpoBany u opranudeckyio a3y KOHIEHTpUpOBaIH. HeounineHHbIH npo-
IYKT OYHINAIH C TOMOMIBIO (pidm-xpomarorpadun (cunmkarens, 0-50% sTunaneraT B meTpoiieitHoM 3¢upe) ¢
MOJTydeHUEM TpeT-0yTHn-N-[(TpeT-OyTokcn)kapOooHmn |-N-[ 6-( {4-MeTaHCYTBGOHIII-7-METHII-9-0KC0-3-THa-
5,7,10,11-terpaazatpunukio[6.4.0.0{2,6} Jmonmeka-1(8),2(6),4,1 1-terpaeH-10-1} MeTHI) MTUpUIUH-2 -1IT|[KapOa-
mara (5,5 1). C momomsio LC-MS (ESI) o6napyxmmu: 591,1 (M+H)".

Cramqus B. tpeT-byTnn-(6-((4-meTun-5-okco-2-((henmncynbdornn)( 1-((2-(TpUMETHIICHITIIT ) TOK-
cu)metnn)- 1 H-mupazon-3-mn)metwn)-4H-trazomno[5',4":4,5 lnuppono[ 2,3-djmupunaszun-6(SH)-nn)Metvn) mupu-
JTMH-2-W1)KapOamar.

K mnepememmBaemoir cmecu  3-((denmncynbdormn)mernn)-1-((2-(TpuMe THIICHITII )3TOKCH )Me T )- | H-
nupazona (11,9 r, 33,8 mmons) B 6e3BogaOM THF (200 M) mob6asnsiim LIHMDS (50 mn, 1M B THF) nipu -40°C
B atMocdepe aprona. Uepes 10 mun cmech HarpeBanu 10 10°C u nmepememnBaiy B TedeHue 1 4, 3aTeM 100aBIIs-
I TpeT-0yTHia-N-[(TpeT-OyTokcu)kapooHui]|-N-[6-( {4-MmeTancynbpoHmI-7-MeTHI-9-0KC0-3-TNa-5,7,10,11-
terpaazaTpunnkio[6.4.0.0{2,6} |nonexa-1(8),2(6),4,11-rerpacn-10-mn} meTmm)nupuaun-2-ni|kapobamar (9,1 r,
15,4 mmois B 35 mit THF). Peaknmonnyto cmech nepemenmuBaimu nipu 10°C B reuenue eme 30 MuH. Peakinon-
HyI0 cMech BbutnBanu B BoaH. NH,Cl, skctparuposanu ¢ momonisio EtOAc (200 mit x 3). O0beiMHEHHBIE Opra-
HUYECKUE CJIOM MPOMBIBAIM C ITOMOIIBIO BOJBI M COJIEBOI'O PacTBOpa, BHICYIIMBAIM Hall O0e3BogHbIM Na,SO4 u
KOHIEHTPUPOBail. HeounieHHsIi MpOIyKT OYHIAIH ¢ TOMOILIBIO (udnI-xpomarorpadun (cuiaukareis, 0-50%
STHIALIETAT B HETPOJICHHOM 3¢Hpe) ¢ HoIydeHneM TpeT-0yTui-(6-((4-metmin-5-okco-2-((hennncynbponm)(1-
((2-(TpumeTmncumin)3Tokcu)MeTn)- | H-mupazon-3-wn)mermn)-4H-truazomno[ 5',4":4,5 Jmuppoio[ 2,3-d Jnrupua-
3PIH—6(2H)-HH)M€TPIH)HPIpPIZ[PIH-2-I/IH)Kap6aMaTa (6,6 ). C momompro LC-MS (ESI) oOGnapyxumm: 763,2
(M+H)".

Cramus  C. tper-Bytnn-(6-((4-metmi-5-oxco-2-((1-((2-(TpumeTmiicum)3Tokcu)MeTn)- | H-mupazon-3-
nn)mernn)-4H-tnazono[5',4":4,5 muppono[2,3-d jnupumgazun-6(SH)-wm)meTn) nupuauH-2 -1in)kapoamar.

PactBop TpeT-0yTHi-(6-((4-MeTuin-5-okco-2-((penrmcybhonwmn )( 1-((2-(TpruMe THICHITAIT)ITOKCH )MeTHT ) - | H-
nmpazost-3-ummernn)-4H-tuazono[5',4":4,5 lmuppoino| 2,3-dmupunazun-6(SH)-um)me i) miupumH-2-11)kapOamaTa
6,0, 7,86 Mmois) B EtOH/AcOH (35 mn/50 mut) HarpeBamm 10 S0°C ¢ SHEpPrIYIHBIM TIepEeMEIIMBAHUEM B TIPUCYTCTBUH
Zn (2,55 r, 117,9 mmone) B Teuenue 40 muH. J[ONOTHUTENFHOE KOJIMYECTBO ITUHKA J00aBISUM Kaxabie 40 MuH
(2,55 1, ABaxIBI, IPH 3TOM peakuuio KoHTpoaupoBanu ¢ momouipio TLC/LC-MS, 4to0b! n30eKaTh MoaydeHus
MOOOYHOTO MPOAYKTA U M30BITOYHOTO BOCCTAHOBJIICHHOTO NMPOAYKTa). PacTBop GUIBTpOBAIM U 0CaTOK HA (QHIIb-
Tpe npoMbIBaiu ¢ omoisio DCM. ®@unbTpaT 4acTUYHO BEINApUBAIH, HEHTPAIN30BAIH C TOMOIIBIO HACHIIIECH-
Horo pactBopa NaHCO;, BeicymuBanu Hag MgSO,4 U ygansnu pacTBOPUTENb MOJ BakyyMoM. HeouwieHHbIi
MPOIYKT OYHILAIM C TIOMOMIbI0 (um-xpomatorpadun (cunmmkarens, DCM:MeOH=40:1) ¢ nomydennem TpeT-OyTHiI-
(6-((4-metm-5-oxco-2-((1-((2-(TpumeTmncunmn)aTokcr)MeTrn)- | H-rmpazon-3-mwi)metin)-4H-truazomno[ 5',4":4,5 Jmappo-
110[2,3-dJmupunazuna-6(SH)-wn)metum)miapuauH-2-wn)kapdamarta (3,1 1).C nomompio LC-MS (ESI) obHapy»xwumi: 623,3
(M+H)".
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Cragus D. 2-((1H-ITupa3zon-3-wn)meruin)-6-((6-aMuHOTIAPUIUH-2-WT)MeTHN )-4-MeTrin-4H-truazono[ 5',4":
4,5 muppono|2,3-dmupunazun-5(6H)-oH.

K cmecu  Tper-OyTnin-(6-((4-metmi-5-oxkco-2-((1-((2-(TpumeTmiicum)3Tokcu)MeTn)- | H-mupazon-3-
nn)mernn)-4H-tnazono[5',4":4,5 muppono[2,3-d jnupuaazun-6(SH)-wm)metmn)mupuaua-2-mwin)kapobamara (3,0 T,
4,8 mmois) B aTanone (30 mur) mo6asmsmu HCI (30 mut, 4M B muokcane). PeaknmmoHHyI0 cMech TiepeMenTnBaId
npu 80°C B Teuenue 40 MuH.

PeakmmoHHyI0 CMeCh OXJIaKIAlH A0 K.T., GHIBTPOBAIN U TBEPIOE BEIIECCTBO COOMPAIH, CYCIIEHANPOBAIH
B BOJIe M HelTpanu3oBaiy ¢ nomotbto Bogaoro NaHCO; npu 10°C. @unbTpoBanu ¢ nmosydeHHeM He00X0IMMO-
TO COCTMHEHUS 2-((1H-mmupazon-3-mn)meTin)-6-((6-aMHHOTTUPH I H-2 -1 )METHIT ) -4-MeTrT-4 H-
trasono[5',4"4,5muppono[2,3-dJmupunazun-5(6H)-ona (1,5 1). C momomsio LC-MS (ESI) o6Hapyxumu: 393,2
(M+H)". "H SIMP (400 MI', DMSO-dg) & 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).

Cramus  E. Cwunrte3  tper-OyTmur-(6-((4-metnun-5-okco-2-(1-((2-(TpumMeTHiIc I3 Tokcn )MeTii)- 1 H-
npason-3-kapoonnn)-4H-trazono[5',4":4,5 Jmuppono|2,3-d nupraazun-6(SH)-mn)merun) mpuanH-2-ni)kapoa-
Mara.

K pactBopy Ttper-0yTi-(6-((4-metmi-5-oxco-2-((1-((2-(tpumernncunn)3tokcu)meTrn)- | H-nupa3zon-3-
win)metwn)-4H-tuazono[5',4"4,5 [mupporno[2,3-d|mupunazun-6(SH)-mwn)metnn)mupuaun-2-mwi)kapbamara (100
Mr, 0,16 mmois) B DMF (2 mur) no6asnsum K,COs (88 mr, 0,64 mmons). Cmech niepememmBanu ipu 70°C B Te-
yenue 8 4. CMech BBIIMBAIN B BOXY, OCAJ0K cOOMpany myTeM (QUIbTPalUK U OYHIIAIHN C IIOMOILIBIO Mpernapa-
tuoor TLC (2% MeOH B DCM) ¢ mnomyderueM  Tper-OyTmi-(6-((4-metmin-5-okco-2-(1-((2-
(TpuMeTmcHImIT)3TOKCH )MeThi) - | H-nupaszon-3-kapoounn)-4H-tuazono[5',4":4,5 [muppoio[2,3-d jrupugazun-
6(5H)-mw1)Metn)nupuanH-2-nn)kapoamata (20 mr). LC-MS (ESI): Macca/3apsn 637 (M+H)'.

Cramus F. Cunte3 6-((6-amuHOTIMpUIUH-2-1T)METIHI)-4-MeTri-2-( 1 H-mupazon-3-kapbonmn)-4H- Ttrazo-
no[5',4":4,5 Jmappono[2,3-d|Jmupunazun-5(6H)-oHa.

K pactBopy Tper-OyTmi-(6-((4-metuin-5-oxco-2-(1-((2-(TpumeTmiicua)3Tokcu)MeTin)- 1 H-mupazon-3-
kapOonmi)-4H-tnazono[5',4":4,5 jmuppono[2,3-djnupuaasun-6(SH)-mwn)metmn)nupunua-2-wi)kapodamara (20 mr,
0,03 mmoup) B EtOH (1 M) mo6asmsmu HC1 (1 mu, 4 monw/n B trokcane). Cmech nepememmBan npu 80°C B
Teuenne 1 9 u oxnaxganu. Ocanok codbupany myreM QUIBTPALMH U HEHTPaIU30BalM C IOMOIIBIO Hackinl. Na-
HCOs, npoMeIBanu ¢ MOMOILIBIO BOJBI U BBICYIIUBAIH C HONXy4eHHEM 5 Mr 6-((6-aMHUHONUPUANH-2-WI)METH)-4-
metmi-2-(1 H-nupazon-3-kapoonun)-4H-tnazono[5',4":4,5 Jnuppoino[ 2,3-djmupunazun-5(6H)-ona. LC-MS (ESI):
macca/3apsan 407 (M+H)". 'H SIMP (400 MTI', DMSO-dy) &: 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).

[pumep 8B. Cunres 6-((1H-mupazon-3-min)mern)-2-((6-(TMMeTHIAMUHO )TUPUANH-2-HIT)METHIT )-4-
MeTra-4,6-muruapo-SH-tuazono[5',4":4,5 Jnuppono[ 2,3-dmupunasun-S-ona

sﬁlj;wk
E8 5

== t-BuONa, Xantphos, S /(1
o M on __Paas o \N, _ 1S0CKL DCM___ PhOsS. A
mvenviavEs/ THE

c” N "ll 2} PhS0,Na. DMSO \

PhO.S
Smly, MeOH-THF,
C\)\(IQ}: 60 C,5 M. Q(‘(IQ(%TFADCM QN/\(IQ(%
7 ey

Cragus A. (6-(I[I/IMGTI/IJ‘I&MI/IHO)HI/IpI/ILlI/IH—z—I/IJ'I)MeTaHOJ'I.

K pactBopy (6-xmoprupuaus-2-un)meranona (500 mr, 2,67 mmons) B aumetmnamuae B THF (35 mo) mo-
oapmsun PAd(OAc), (78 wmr, 0,35 mmons), Xantphos (170 mr, 0,29 mmons) u T-BuONa (385 wmr, 4,01 mMmomnb).
Peakmmonnyio cmech nepeMentuBau mpu 100°C B redenue 18 4. PeaknmmonHyro cMech GriIbTpOBaIN M KOHIICH-
TPUPOBAJIM NPU ITOHWKEHHOM JaBieHnH. OCTaTOK OYMIIAIHM C MOMOIIbIO (idnI-xpomarorpadun (CHIMKarens,
0-35% oTunamerar B meTposiciiHOM 3dupe) ¢ nomydeHueM (6-(IMMETHIaMUHO )ITUPUANH-2-HI)METaHOIa
(180 mr). LCMS: 153 (M+H)".

Cramus B. 6-(Xmopmernn)-N,N-1uMeTHIHPUINH-2 -aMHH.

K mepememmBaemoii cMecu (6-(auMeTmiIaMuHO)mupuanH-2-mwi)Meranona (170 mr, 1,1 mmons) B DCM
(10 mur) mob6asmsumu SOCI, (665 mr, 5,6 Mmoib) npu 0°C. PeakninoHHYI0 cMeCh MEpEMEIIUBAH MIPH K.T. B TEUE-
Hue | 4. Peaknmonnyro cmech perynuposanu 10 pH 7~8 ¢ momormipio BoaH. NaHCOj3. 3ateM cMech dKCTparupo-
Bany ¢ momorisio DCM, mpoMbIBaIy ¢ MOMOIIBIO BOJBI M COJIEBOTO pacTBOpa. OpraHnIecKuil ClI0H BBICYIITNBA-
mu Han Na,SO,, KOHICHTPUPOBAIM TIPH TOHWKEHHOM JaBIIEHUW ¢ TMoJiydeHueM 6-(xmopmetin)-N,N-
JTUMETHIHpHIuH-2-amuHa (70 Mr). LCMS: 171 (M+H)'.

Cranust C. N,N-Aumernn-6-((¢eHnicynbHOoHMI)METHI ) TUPUINH-2-aMHH.

K mepememmBaemoit cmecu 6-(ximopmerwn)-N,N-gumermnmupunun-2-amusa (500 mr, 2,94 mmonb) B
DMSO (10 mi) nobasmsiiin PhSO,Na (1,44 1, 8,82 mmous) npu K.1. CMech IIepeMeIInBaiy IpH K.T. B TCUCHUE
18 4. PeakIioHHYIO CMeCh BEUIMBAJIX B BOY M SKCTparupoBaiu ¢ nomouisto DCM. CMmeck IpoMbIBaIu BOJOH U
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OPTaHWYECKUIl CIIOW KOHIEHTPUPOBAIN NPH HMOHMKCHHOM JaBieHWH. OCTaTOK OYMIIAIN C MOMOILIBbIO (hIIdII-
xpomartorpapun (cunukarenb, 0-20% sTuianerar B metpoieiiHoM 3¢dupe) ¢ mosydenueMm N, N-gumernn-6-
((benuncymphoHmT)MeTHI) IMpUANH-2-amMuHa (380 mr). LCMS: 277 (M+H)".

Cramqus D. 2-((6-(AnmeTnnamMuHO ) upuIuH-2 -11)(peHmIcynbponmn)Mernn ) -4-meTrn-6-((1-((2-
(TpuMmeTmcunmT)3TOKCH )MeTh) - | H-nupaszon-3-nm)mernn)-4H-tnazono[5',4":4,5 [mupposno[ 2,3-d Jnupuga3un-
5(6H)-omn.

K nepememuBaemoii cmecu 4-mMeTrin-2-(MetuincynbGonnn )-6-((1-((2-(TpumeTricnmi)3Tokcn )MeTr)- 1 H-
nupazon-3-mwi)metun)-4H-tuazomno[5',4":4,5 [mupposo[2,3-d jmupunazun-5(6H)-ona (180 mr, 0,36 MMOJIb), KOTO-
PBIH CHHTE3MpOBAIM aHAIOTHYHO coeanHennio E8-1 B mpumepe 8A, B cyxom THF (10 mur) mobasmsimm N,N-
mumeTn-6-((penmncynshoamn)meTrn ) mupuaua-2-amus (120 mr, 0,44 mmons) u t-BuOK (122 mr, 1,1 MMoIs)
mpu 60°C B atmochepe N,. Cmech nepemermmBaiii mpu 60°C B Tedenue 2 4 B atMmocdepe N,. 3aTeM cMech BBI-
JMBaIX B BOJY W DKCTparupoBaiu ¢ rnomouipio EtOAc, MpoMBIBaNy C MOMOIIBIO BOIBI M COJIEBOTO PacTBOpA.
Opranuueckuil cnoil BeicymuBainu Haa Na,SO,, KOHLEHTPUPOBAIU MPH MOHMKEHHOM JAaBJICHUU U OUYHUIIANU C
nomomipto mpenaparuBHoit TLC (PE:EtOAc=1:1,5) ¢ mnomyuenunem 2-((6-(ZUMETHIAMHHO)IUPHIMH-2-
win)(¢permncynbpormn)mernn)-4-metmin-6-((1-((2-(tpumermncunmin)atokcn)merun)- 1 H-mmpazon-3 - -um)mernn)-
4H-tnazono[5',4"4,5mppono[2,3-dmupunazun-5(6H)-ona (50 mr). LCMS: 691 (M+H)'.

Cramus E. 2-((6-(IumeTmnaMuHO ))upuarH-2-11)MeThN )-4-MeTi-6-(( 1-((2-(TpuMeTHIICHITIIT) 3 TOKCH )Me-
tin)- 1 H-nupa3zon-3-mn)mernn)-4H-trazono[5',4":4,5 Jmuppono[2,3-d jrupugazun-5(6H)-oH.

K cMecH 2-((6-(muMeTnIaMuHO \IUPpUANH-2 -1 )(peHIICy b HoHMIT)MeTHI ) -4-MeTrT-6-((1-((2-
(TpuMmeTmcunmT)3TOKCH )MeThi) - | H-nupaszon-3-nm)mernn)-4H-tnazono[5',4":4,5 [mupposno[ 2,3-d jnupuaa3un-
5(6H)-ona (50 mr, 0,07 mmons) B THF (5 mi) u MeOH (5 M) mpu k.T. B atmocdepe N, nodasmsuia Sml, (5 mur,
0,1 M B THF) npu -40°C. Peaknmonnyto cMech nepemermmBany mpu -40°C B Tedenne 10 MUH 1 3aTeM TaCHITU C
moMoIIsIo Bofpl. [Tocmeayromnryro cMech aKkecTparupoBaiu ¢ momonibio EtOAc aBaxknel. OObeIMHEHHBIE OPTaHU-
YecKHe CJION MPOMBIBAIN COJIEBBIM pacTBOpoM (30 mur), BeICyIIMBainy Hajx O6e3BogHbIM Na,SO4 1 KOHIIEHTPHPO-
BaJIM TP MOHWKEHHOM JaBiieHnH. OctaTok ounmainu ¢ nomomsto npenaparusaoil TLC (PE/EtOAc=1/1,5) c
nonydeHreM Heobxoumoro npoaykra (10 mr). LCMS: macca/3apsn 551 (M+H)".

Cramus  F.  6-((1H-TIupazon-3-min)merwn)-2-((6-(IMMETHIaAMUHO ) TUPHIUH-2 -1T)MeTHIT)-4-MeTrin-4 H-
tnazono[5',4"4,5 lnmuppono|2,3-dmupunazuna-5(6H)-on.

Cmech 2-((6-(TuMeTHIIaMIHO ) TAPUAUH-2-11 )Me TN )-4-MeTHI-6-(( 1 -((2-(TpUMETHIICHITIIT )3 TOKCH )METHIT )~
1H-nupazon-3-nn)mernn)-4H-tnazono[5',4":4,5 muppono[2,3-dJmupuaasun-5(6H)-ona (10 mr, 0,018 mMMmois) B
DCM/TFA (2 mi1/2 mit) mepeMenmBany mpu K.T. B Tedenne 1 4. PeaknmoHHy0 cMech KoHIeHTpupoBanu. OcTa-
TOK OYHIIAIN ¢ ToMoInbio npenaparuBaoit HPLC ¢ monmyuenuem HeoOxoammoro npoaykra (1,4 mr). LCMS: 421
(M+H)". "H SIMP (400 MI', DMSO) & 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).

Crienyromuye coenHEeHUs] CHHTE3upoBanu coracHo cxeme E8 u mpumepy 8C ¢ mpuUMEeHEHHEM ITOIXO0Is-
IIET0 WCXOAHOTO MaTepuana. Ilpn HeoOXOIUMOCTH MOXKHO HCIIOJIb30BaTh CTAaHAAPTHOE BBEICHHUE H YHAJICHHE
3aIIUTHOH IPYIIIBL.

N S =N
; 3 N
Nﬂm
T

2-((1H-1,2,3-Tpuazon-4-un)metnn)-4-
MeTHI-6-(THazon-2-mamernn)-4H-
TtHa30n0[5',4":4,5 lmupporno[2,3-
d]mupupasus-5(6H)-oxn

Ne coen. | CTPyKTypa H XUMHYIECKOE HA3BAHHE XapaKTepHCTHKA
E8-7 S LCMS: 393(M+H)"_
Qﬂm” TH-SIMP (400 MT', DMSO) & 12,67 (s,
R 1H), 8,50 (s, 1H), 7,62 (s, 1H), 7,46 (s,
NHe 1H), 6,60 (d, 1H), 6,45 (s, 1H), 6,11 (d,
6-((1H-Ilnpason-3-ummerin)-2-((6- 1H), 5,33 (s, 2H), 4,42 (s, 2H), 4,26 (s
AMWHOTIMPHIAH-2-1)METHT )-4-METHI- ?H)’ ’ T e ’
4H-tuazono[5',4":4,5muppono[2,3-
d]mupunasun-5(6H)-on
E8-8 LCMS: macca/zapsan 385 (M+H)".

1H AMP (400 MI'u, DMSO-d6) & 8,60
(s, 1H), 7,89 (s, 1H), 7,75 (d, 1H), 7,67
(d, 1H), 5,65 (s, 2H), 4,63 (s, 2H), 4,27
(s, 3H).
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E8-9 N & ‘NN LCMS: macca/3apsn 368 (M+H)*.
H,\fﬂ B! IH SMP (400 MIu, DMSO-d6) &
| %IN 12,79 (s, 1H), 8,51 (s, 1H), 8,29 (s, 1H),
Jd 8,00 (s, 1H), 7,68 (s, 1H), 6,26 (s, 1H),
2-((1H-ITupazon-3-wi)merun)-4-metun- | 5,26 (s, 2H), 4,49 (s, 2H), 4,27 (s, 3H).
6-(okcaszon-4-mwimernn)-4H-Trazono
[5',4":4,5 nuppono[2,3-dnupunasus-
5(6H)-on
E8-10 s =N LCMS: macca/3apsn 410 (M+H)*.
S ,‘quﬂ IH SIMP (400 MT', DMSO-d6) & 9,03
2 N }x‘ (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-AMUHOTTHPUAMH-2-IT)METII )-4- (s, 2H), 5,48 (s, 2H), 4,37 (s, 2H), 4,26
MeTuI-6-(Tnazon-4-unmermn)-4H- (s, 3H).
trazono[5',4":4,5 Jnuppono(2,3-
d]nupugasun-5(6H)-on
E8-11 5 =N LC-MS: macca/3zapsix 401 (M+H)".
f‘f\\f N 1H AMP (400 MI'w, DMSO) § 9,13 (d,
(S N 3\ 1H), 8,60 (s, 1H), 7,75 (d, 1H), 7,72 (d,
| 0N S 1H), 7,67 (d, 1H), 5,65 (s, 2H), 4,71 (s,
= 2H) 427 (s, 3H).
4-Metun-6-(THason-2-uiIMeTH )-2-
(tuazosn-4-unmerwn)-4H-
THazodo[5',4"4,5 Jnuppono[2,3-
d]nupugasun-5(6H)-oH
E8-12 g =N LC-MS: macca/zapsan 395 (M+H)*.
= \IQ(N 1H SIMP (400 MI'u, DMSO) & 8,60 (s,
LN Ny 1 1H), 8,57 (dd, 1H), 7,81 (td, 1H), 7,74
| Oy \’/JS (d, 1H), 7,67 (d, 1H), 7,51 (d, 1H),
= 7,36-7,30 (m, 1H), 5,65 (s, 2H), 4,68 (s,
4-Metui-2-(nupuanH-2-MIMETHII)-0- 2H), 4,26 (s, 3H).
(tnason-2-unmermn)-4H-
trazono[5',4" 4,5 nuppono[2,3-
d]mupunasus-5(6H)-on
E8-13 s =N LC-MS: macca/3zapsix 401 (M+H)".
éq ﬂmw 1H SIMP (400 MI'y, DMSO) § 9,13 (d,
S N \>“ﬁ 1H), 9,03 (d, 1H), 8,54 (s, 1H), 7,72 (d,
I O N, 1H), 7,44-7,41 (m, 1H), 5,48 (s, 2H),
NS 4,71 (s, 2H), 4,27 (s, 3H).
4-Mertui-2,6-6uc(Trnazon-4-nimMernn)-
4H-trazomno[5',4":4,5 lnmuppoao[2,3-
d]mupunasun-5(6H)-on
E8-14 LC-MS: macca/3apsim 385 (M+H)+.

S =N

N ) N
N ﬂm ‘&\‘
N B

O
H | N g

2-((1H-1,2,3-Tpuazon-4-un)merni)-4-
MeTu-6-(Tuaszon-4-mnmernn)-4H-
trazono[5',4"4,5 nuppono[2,3-
d]oupumasun-5(6H)-on

1H SIMP (400 MI'u, 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/zapsn 392 (M+H)".
== r: ioW N 1H AMP (400 MI'u, DMSO) 6 8,56 (d,
N N N =N 1H), 8,50 (s, 1H), 7,81 (td, 1H), 7,55 (d,
| © NN 1H), 7,50 (d, 1H), 7,32 (dd, 1H), 6,07
(d, 1H), 5,26 (s, 2H), 4,67 (s, 2H), 4,26
4-Metun-6-((1-merun-1H-nmpason-3- (s, 3H), 3,76 (s, 3H).
win)MeTH)-2-(mupuanH-2-uiametin )-4H-
Tuasono[S 4"4,5muppono|[2,3-
d]nupunasus-5(6H)-ox
E8-16 =N LCMS: macca/zapsn 379 (M+H)+.
l_ﬁ“ 1H SIMP (400 MI't, DMSO) & 8,56 (d,
\% 1H), 8,52 (s, 1H), 7,84-7,78 (m, 1H),
_NH 7,71 (s, 1H), 7,50 (d, 1H), 7,36-7,28 (m,
N 1H), 5,42 (s, 2H), 4,67 (s, 2H), 4,26 (s,
6-((1H-1,2,3-Tpuazon-4-un)MeTn)-4- 3H).
MeTHI-2-(MupuauH-2-mimetn)-4H-
Tna:sono[S 4"4 Slnuppono[2,3-
d]nupunasus-5(6H)-on
E8-17 LCMS: macca/zapsn 378 (M+H)".
J\( J_Q( IH SIMP (400 MT1u, DMSO-d6)
% 12,63 (s, 1H), 8,57-8,55 (m, 1H), 8,51
(s, 1H), 7,81 (dd, 1H), 7,59 (s, 1H), 7,50
6-((1H-TTupazon-3-ummerun)-4-merun- | (d, 1H), 7,34-7,30 (m, 1H), 6,11 (d,
2-(nupuauH-2-unmeTtn)-4H- 1H), 5,32 (s, 2H), 4,67 (s, 2H), 4,26 (s,
trazono[5',4':4,5] 3H).
nuppono[2,3-d]nupunasus-5(6H)-oH
E8-18 =N LC-MS: macca/zapsanx 414 (M+1)+.
Ho_ 0" j/\{ l/_ﬁ( 1H SIMP (400 MI'w, DMSO) & 12,63 (s,
1H), 8,51 (s, 1H), 7,61 (s, 1H), 7,56 (s,
\%:NH 1H), 6,11 (s, 1H), 6,06 (¢, 1H), 5,32 (s,
6-((1H-TTupazon-3-un)mernn)-2-((2- 2H), 4,70 (d, 2H), 4,60 (s, 2H), 4,27 (s,
(THAPOKCHMETHIT)THA30JI-4- MIT)METHIT) 3H).
-4-metun-4H-trazono[5',4":4,5]
nuppono[2,3-d]nupunasus-5(6H)-oH
E8-19 8 =N LC-MS: macca/zapsig 431 (M+1)+.
HO\/@'ﬂle 1H AMP (400 MI'u, DMSO) 6 8,60 (s,
S N sy 1H), 7,75 (d, 1H), 7,67 (d, 1H), 7,57 (s,
S, 1H), 6,10-5,97 (m, 1H), 5,65 (s, 2H),
2-((2-(I"'mnpoKCHUMETHIT) THA30-4 - 4,70 (d, 2H), 4,61 (s, 2H), 4,26 (s, 3H).
WI)METHN )-4-MeTI-6-(THa3on-2-
wimvetnn)-4H-
trazonol[5',4":4,5nuppono[2,3-
d]mupunasus-5(6H)-oH
E8-20 LC-MS: macca/3apsim 428 (M+1)".

s._ /=N
§ N
\——{S I? O%I}l
N

2-((2-(T'umpokcUMeTHIT ) THA30IT-4-
wi)metin )-4-metun-6-((1-metun-1H-
nupason-3-wimerun )-4H-
THa3050[5',4":4,5 Jnuppono[2,3-
d]nupunasuna-5(6H)-ox

1H SIMP (400 MI', 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/zapsm 415 (M+1)+.
NI f\(m 1H SIMP (400 MI'n, DMSO) & 14,77 (s,
1H), 8,52 (s, 1H), 7,65 (s, 1H), 7,56 (s,
N/NH 1H), 6,05 (t, 1H), 5,42 (s, 2H), 4,70 (d,
6-((2H-1,2,3-Tpuazon-4-mn)mernn)-2- 2H), 4,60 (s, 2H), 4,26 (s, 3H).
((2-(rumpokcUMeTHIT ) THA30IT-4-
n)merun)-4-metmi-4H-
trazono[5',4":4,5nuppono[2,3-
d]mupunasus-5(6H)-on
E8-22 s =N LCMS: macca/zapsan 416 M+H)+. 1H
Nj/\(\ mw SIMP (400 MI'm, DMSO) & 9,13 (d,
by N }N 1H), 8,51 (s, 1H), 7,72 (d, 1H), 7,03 (br
S | 0 /I/U\ s, 2H), 6,22 (s, 1H), 5,13 (s, 2H), 4,71
S (s, 2H), 4,27 (s, 3H).
6-((2-AmuHoTHA300-4-HIT)METHIT )-4-
MeTHI-2-(THa3on-4-unmerun)-4H-
THA30JI0
[5',4":4,5]muppono(2,3-dnupuna3us-
5(6H)-on
E8-23 s =N LCMS: macca/3apsin 382 (M+H)+.
Nﬂ“ﬂmh 1H AMP (400 MI'u, DMSO-d6) 6 8,50
(s, 1H), 7,89 (s, 1H), 7,56 (d, 1H), 6,07
N | 0 }] (d, 1H), 5,26 (s, 2H), 4,63 (s, 2H), 4,26
}1 (s, 3H), 3,76 (s, 3H).
2-((1H-1,2,3-Tpuazon-4-mn)mernn)-4-
meTun-6-((1-metun- 1H-nupason-3-
nn)merun)-4H-tuazono[5',4':4,5]
nuppoiiof 2,3-d|nupunazun-5(6H)-on
E8-24 =N LCMS: macca/zapsan 368 (M+H)+.
f( IQ IH SIMP (400 MI'n, 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-Tpna30n—4—1/m)MeTHn)—6- )
((1H-nmupason-3-mn)mernn)-4-metun-4H-
trazono[5',4":4,5nuppono[2,3-
d]mupunasus-5(6H)-on
E8-25 =N LC-MS: macca/zapsin 384,0 (M+H)+.
jﬁ(l—g 1H SMP (400 MI'u, DMS0) § 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-ITupazon-3-um)meru)-4-MeThI-
2-(tnazon-4-unmermn)-4,6-qurunpo-SH-
Trazono[5',4":4,5]nuppono[2,3-
d|nupugasuH-5-oH
E8-26 LC-MS: 440,0 [M+H]" 1H SIMP (400

u\]ﬁ(mb

MTI1, 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- AMUHONIUPUANH-2-WIT)METHI )-2-
((2-(ruppoxcumeri)THa30I-4-
W)MeTHn)-4-Metun-4H-
THazono[5',4"4,5 lnuppono[2,3-
d]mupunasus-5(6H)-on

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

E8-27 F, 5 =N LCMS: 418 (M+H)".
}ﬂ/\( N IH SIMP (400 MT'ei, DMSO) & 8,53 (s,
SYN N N \H 1H), 7,74 (s, 1H), 6,92 (s, 2H), 5,43 (s,
O N 2H), 4,27 (s, 2H), 4,26 (s, 3H).
HzN | N\N__NH )7 > (59 )? > (57 )
6-((1H-1,2,3-Tpuazon-4-un)MeTn)-2-
((2-amuno-5-¢pTopTHaz0N-4-nm)MeTH)-4-
meTni-4H-
tuazono[5',4'":4,5 lmuppono[2,3-
d]mupunasun-5(6H)-oH
E8-28 F, S =N LCMS: 403 (M+H)".
m N TH SIMP (400 MI'y, DMSO) § 8,70 (d,
S\,/-N N N jﬁ 1H), 8,54 (s, 1H), 7,73 (s, 1H), 5,42 (s,
——
R 2H), 4,60 (d, 2H), 4,25 (s, 3H).
‘N,NH
6-((1H-1,2,3-Tpuazon-4-un)mern)-2-
((5-¢propruazon-4-mun)MeThn)-4-MeTHI-
4,6-purunpo-SH-
trazono[5',4":4,5 Jnuppono(2,3-
d]mupunasus-5-o0
E8-29 ) LCMS: 429 (M+H)".
o TH AAMP (400 MI'u, DMSO) 6 9,09 (d,
S =N 1H), 8,57 (s, 1H), 7,88 (d, 1H), 7,73 (s,
ﬁmrﬂ 1H), 6,12 (s, 1H), 5,54-5,34 (m, 2H),
SN N \% 4,23 (s, 3H), 3,76-3,61 (m, 2H), 1,20 (q,
I ON, 3H).
N-NH
6-((1H-1,2,3-Tpuazon-4-un)merun)-2-
(3ToKcH(THA30-4-MT)METIIT)-4-MeTUII-
4H-Trazomno[5',4":4,5mappoio[2,3-
d]mupunasus-5(6H)-on
E8-30 S =N LCMS: macca/3apsza 398 (M+H)+.
ﬁ“ﬂ mm 'H SIMP (400 MTI'sy, DMSO) § 9,12 (d,
QS 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-nupason-3-
nin)merin)-2-(tnason-4-unmermn)-4H-
tuazono[5',4'":4,5 lmuppono[2,3-
d]mupunasun-5(6H)-oH
E8-31 LCMS: macca/3apsn 400 (M+H)+.

s =N
N 1
N, ﬂmN}
N N
| o 7
A S/H\NHQ

2-((1H-1,2,3-Tpuazon-4-um)mMeTnn)-6-
((2-amMuHOTHA307-4-1JT)METIT )-4-METHII-

'H SIMP (400 MI'u, DMSO) § 8,50 (s,
1H), 7,89 (s, 1H), 6,90 (s, 2H), 6,18 (s,
1H), 5,02 (s, 2H), 4,63 (s, 2H) 4,26 (s,
3H).
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4H-trazono[5',4":4,5 muppoio[2,3-
d]mupunasun-5(6H)-on

E8-32 5 =N LCMS: macca/zapsg 419 (M+H)+.
N NN I'H AMP (400 MI'u, DMSO) & 9,09 (s,
4 1 N N 1H), 8,53 (s, 1H), 7,73 (s, 1H), 5,42 (s,
57l ‘ o #°N 2H), 4,65 (s, 2H), 4,25 (s, 3H).
N ’N
6-((1H-1,2,3-Tpuazon-4-un)mern)-2-
((5-xnopTHazon-4-uia)MeTuI)-4-MeTuI-
4H-Ttrazomno[5',4":4,5muppoino[2,3-
d]mupunasus-5(6H)-on
E8-33 S =N LCMS: macca/3apsn 418 (M+H)+.
N WA N H AMP (400 MI', DMSO) & 9,09 (s,
¢y N M 1H), 8,51 (s, 1H), 7,55 (s, 1H), 6,11 (d,
57 ¢ | O N 1H), 5,32 (s, 2H), 4,65 (s, 2H), 4,26 (s,
N 3H).
6-((1H-ITupazon-3-ummernn)-2-((5-
XJIOPTHA30I-4- 1T )MeTI )-4-MeTmn-4H-
trazono[5',4'":4,5 lnuppono[2,3-
d]oupunasun-5(6H)-oH
E8-34 =N LC-MS macca/zapsin 386,0 (M+H)".
WI% TH SIMP (400 MI', 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-Tpuason-4-mm)mernn)-2-
((4-¢drop-1H-nmpazon-3-un)metui)-4-
metuin-4,6-nuruapo-SH-
THazono[5',4" 4,5 nuppono[2,3-
d]nupnz[asnﬂ 5-0H
E8-35 LCMS: macca/3apsn 462 (M+H)".
IH SIMP (400 MTu, DMSO-dg) &
< 12,64(s, 1H), 9,19 (s, 1H), 8,51 (s, 1H),
N 7,57 (s, 1H), 6,11 (d, 1H), 5,33 (s, 2H),
4,65 (s, 2H), 4,26(s, 3H).
6-((1H-H1/1pa30n-3-Hn)MeTI/In)-Z—((S—
6pomrrazon-4-un)merun)-4-merun-4H-
trazono[5',4'":4,5 lnuppono[2,3-
d]nupymasuﬂ 5(6H) -OH
E8-36 LCMS: macca/zapsin 394 (M+H)+.

2-((1H-ITupazon-3- I/IH)MGTI/IH) 4-meTui-
6-((6-0kco-1,6-TUrHIPOTUPUAHH-2-
un)mernn)-4H-
tHa30510[5',4":4,5nupposno[2,3-

TH 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]nupugasun-5(6H)-on

E8-37 F, S =N LCMS: macca/zapsg 417 (M+H) *.
WIQ«N 1H SIMP DMSO-d6, 400 MI'1, & 12,65
SYN N N N (s, 1H), 8,51 (s, 1H), 7,57 (s, 1H), 6,92
HoN \ o 1 gz ?;lg 6,12 (d, 1H), 5,33 (s, 2H), 4,26
6-((1H-Tupason-3-um)merun)-2-((2- T
aMHHO-5-(TOpTHA30-4-1IT)METHI)-4-
metui-4,6-nurunpo-5H-
Trazono[5',4":4,5nuppono[2,3-
d]mupunasus-5-0H
E8-38 F S =N LCMS: macca/3apsan 402 (M+H) *.
MM«N 'H SIMP DMSO-d6, 400 MT', & 12,70
S =N N N (s, IH), 8,70 (d, 1H), 8,52 (s, 1H), 7,55
IR (s, 1H), 6,11 (d, 1H), 5,33 (s, 2H), 4,60
NH (d, 2H), 4,26 (s, 3H).
6-((1H-ITupazon-3-mm)merun)-2-((5-
¢droprrazon-4-mrymerni)-4-meri-4H-
THazoia0[5',4":4,5 Jnuppono(2,3-
d]mupunasun-5(6H)-on
E8-39 5 =N LCMS: macca/3apsin 389 (M+H) "
m IQ“N 1H SIMP DMSO-d6, 400 MI'w, & 8,61-
LN N N 8,54 (m, 2H), 8,51-8,46 (m, 1H), 7,82
0 b (td, 1H), 7,73 (td, 1H), 7,52 (d, 1H),
= 7,34 (ddd, 1H), 7,27 (dd, 1H), 7,14 (d,
4-Metuni-2,6-6uc(MupuanH-2-UIMETIN)- | | H), 5,46 (s, 2H), 4,69 (s, 2H), 4,26 (s,
4H-tuazono[5',4":4,5nuppono[2,3- 3H).
d]nupugasun-5(6H)-on
E8-40 s =N LCMS: macca/3apsn 385 (M+H)".
N WA N H SIMP (400 MI'u, DMSO-d¢) & 9,13
{ ! N N % (d, 1H), 8,53 (s, 1H), 7,74 (s, 1H), 7,72
S I 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-
MeTui-2-(tuason-4-unmerin )-4H-
trazono[5',4'":4,5 lmuppono[2,3-
d]mupunasun-5(6H)-on
E8-41 S =N LCMS: macca/3apsia 381 (M+H)".
M l{“N TH SMP (400 MI'y, DMSO-dg) § 12,77
L ( %N (s, 1H), 8.48 (s, 1H), 7.71 (s, 1H), 7.55
H | %M (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-TTupason-3-mn)MeTr )-4-MeTHII- (s, 3H).
6-((1-meTtun-1H-nupa3zon-3-uia)MeTuin)- ’
4H-tuazono[5',4":4,5nuppono[2,3-
d]mupunasus-5(6H)-on
E8-42 LCMS: macca/3apsin 407 (M+H)".

SN
\ Vs N =N
| O l\l
N

2-((6-AMuHOTIPUAMH-2-UIT)METHIT)-4-
metua-6-((1-metmn- 1H-nupason-3-

IH SIMP (400 MI'u, DMSO-dg) & 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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nin)merun)-4H-trazono[5',4":4,5]
nuppoiio] 2,3-d|nupunazun-5(6H)-ou

E8-43 S =N LCMS: macca/3apsan 382 (M+H)".
"j\« 4 N IH SIMP (400 MI'ti, DMSO-de) 5 14,70
—N__- N N \>_\‘ (s, 1H), 8,51 (s, 1H), 7,74 (s, 1H), 7,65
I 0 (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)mernn)-4-
metua-2-((1-metun- 1H-nupason-3-
nin)merun)-4H-trazono[5',4":4,5]
nuppouio|2,3-dnupunazun-5(6H)-on
E8-44 S =N LCMS: macca/3apsan 395 (M+H)".
WMN IH SIMP (400 MI'uy, DMSO-dg) & 8,48
—N = N =N (s, 1H), 7,65 (d, 1H), 7,55 (d, 1H), 6,22
S , (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-mmpason- (s, 3H).
3-um)merun)-4H-
Ttnazonol[5',4":4,5nuppono
[2,3-d]mupunazun-5(6H)-on
E8-45 5 =N LCMS: macca/3apsn 403 (M+H)".
HNWIQ/_/Q(N 'H SIMP (400 MI'y, DMSO-dg) &
e N b F 13,02-12,57 (m, 2H), 8,49 (s, 1H), 7,6-
| O N 7,8 (m, 2H), 5,33 (s, 2H), 4,49 (s, 2H),
N 427 (s, 3H).
2,6-0uc((4-Drop-1H-mupazon-3-mi)
metun)-4-metun-4H-tuazono[5',4":4,5]
mppono|2,3-d]nupunazus-5(6H)-on
E8-46 5 =N LCMS: macca/zapsan 410 (M+H)™.
yﬂf/{ﬂh 'H SIMP (400 MI'u, DMSO-dg) & 9,13
<S N =N (d, 1H), 8,55 (s, 1H), 7,72 (d, 1H), 7,25
9 q P (t, 1H), 6,29 (d, 1H), 6,07 (d, 1H), 5,92
? (s, 2H), 5,19 (s, 2H), 4,71 (s, 2H), 4,26
6-((6-AMUHOTIHPUANH-2-MIT)METH)-4- (s, 3H).
meTni-2-(tra3zon-4-unmerwn)-4H-
trazono[5',4":4,5 nuppono[2,3-
d]oupunasun-5(6H)-on
E8-47 S =N LCMS: macca/zapsig 385 (M+H)™.
HN»me TH SIMP (400 MT'i, DMSO) & 12,77 (s,
— NT R %N 1H), 12,62 (s, 1H), 8,50 (s, 1H), 7,87 (d,
l N NH 1H), 7,61 (s, 1H), 6,11 (s, 1H), 5,32 (s,
6-((1H-TTupazon-3-un)merun)-2-((4- 2H), 4,49 (s, 2H), 4,26 (s, 3H).
¢drop- 1H-tupason-3-win)merwn)-4-
metui-4H-
trazono[5',4":4,5 Jnuppono[2,3-
d]mupunasun-5(6H)-on
E8-48 LCMS: macca/zapsan 399 (M+H)+.

|

N
H 6-((1H-

N s LHN
S | o # N
¢

'H SIMP (400 MI', DMSO-d6) § 8,95
(s, 1H), 8,55 (s, 1H), 7,79 (s, 1H), 5,47
(s, 2H), 4,66 (s, 2H), 4,31 (s, 3H), 2,55
(s, 3H).
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1,2,3-Tpuaszon-4-nn)meTnn)-4-MeTun-2-
((5-merunrnazon-4-mn)merun)-4H-
THA30JI0
[5',4":4,5mupposno|2,3-dJnuprasuH-
5(6H)-on

E8-49 S =N LCMS: macca/zapsan 381 (M+H)™.
Hwa MN TH SIMP (400 MI'w, DMSO-d6) § 12,64
= N NH (s, 1H), 8,49 (s, 1H), 7,65 (s, 1H), 7,56
By
") (s, 1H), 6,23 (d, 1H), 6,11 (d, 1H), 5,32
6-((1H-TTupason-5-ummerun)-4-merun- | (8, 2H), 4,43 (s, 2H), 4,26 (s, 3H), 3,82
2-((1-merun-1H-mpason-3-ummernn)- | (8, 2H).
4H-tnazomno[5',4":4,5mappomno[2,3-
d]HI/IpI/IJ:[aBI/IH—S(6H) -OH
E8-50 »N LCMS: macca/3apsan 398 (M+H)".
'H AMP (400 MI'u, DMSO-d6) § 12,63
< (s, 1H), 8,90 (s, 1H), 8,48 (s, 1H), 7,60
/- NH (s, 1H), 6,11 (d, 1H), 5,32 (s, 2H), 4,61
(s, 2H), 4,26 (s, 3H) 2,50 (s, 3H
6-((1H-TTupason-5 'H“)MGTHH)'4'M6THH' nepekpbBaercs makoM DMSO-d6).
2-((5-metunrrazoi-4-uia)meren)-4H-
Ttra3ono[5',4"4,5 lnuppono[2,3-d]
nupugasuH-5(6H)-ox
E8-51 LCMS: macca/zapsin 399 (M+H)™.
f( l_g 1H SIMP (400 MI'u, DMSO-d6) 6 12,83
(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 (s, 3H).
2-((4-®rop-1H-npaszon-3- I/IJ'[)MeTHJ'I)—4-
Mmetmn-6-((1-metun-1H-mmpason-3-
ummerun)-4H-tnazono[5',4":4,5]
nnppono[2 3- d]HI/IpI/IJ:[aSI/IH-S(6H) -OH
E8-52 LCMS: macca/3apsn 425 (M+H)™.
TH SIMP (400 MT'1y, DMSO) & 12,68 (s,
1H), 8,56 (s, 1H), 7,65 (s, 1H), 7,43 (t,
1H), 6,62 (d, 1H), 6,46 (dd, 1H), 6,16
HN (s, 1H), 5,37 (s, 2H), 4,52 (s, 2H), 4,31
6-((1H- HI/IpaSOJ'[—3—I/IJ'[)MGTHJ'I)—Z-((J- (s, 3H), 2,83 (d, 3H).
¢rop
-6-(MEeTHUIAMHHO) TUPUAUH-2 -1 )METH )-
4-metun-4H-
THaz0j10[5',4":4,5 nupposno[2,3-
d]mupunasus-5(6H)-on
E8-53 LC-MS: macca/zapsan 411 (M+H)*.

=N
‘l@
%NH

6-((1H-ITupazon-3-mmmerm)-2-((6-
AMHUHO-3-(PTOPITHPHUIHAH-2- M) METHT )-4 -
metun-4H-
Tnaszono[5',4"4,5muappono[2,3-
d]oupunasun-5(6H)-ou

'H SIMP (400 MT'y, DMSO-dg) & 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/zapsg 410 (M+H)".
m m%« TH SIMP (400 MI';, DMSO-dg) § 8,52
. N (s, 1H), 8,49 (s, 1H), 7,83 (d, 1H), 7,51
|0 (d, 1H), 7,40-7,25 (m, 1H), 6,91 (s, 2H),
6,17 (s, 1H), 5,12 (s, 2H), 4,67 (s, 2H),
6-((2-AMHHOTHA30T-4-UIT)METHI )-4- 4,26 (s, 3H).
MeTHI-2-(MUPUANH-2-UIMeTH1)-4,6-
nuruapo-SH-
Tyla30ﬂo[5 4"4 SInuppono[2,3-
d]nupunasus-5-0H
E8-55 LC-MS: macca/zapsanx 395 (M+H)*.
\m 1H SIMP (400 MTI', DMSO-dg) & 9,09
N 3\‘ (d, 1H), 8,63 (m, 1H), 8,59 (s, 1H), 7,88
(m, 1H), 7,57 (d, 1H), 7,51 (s, 1H), 7,39
(dd, 1H), 5,54 (s, 2H), 4,73 (s, 2H), 4,32
4-Me’TI/IJ'[-2-(HHpI/IL[I/IH-2-I/IJ'[MeTI/IJ'I)-6- (s, 3H).
(tnazon-4-unmernn)-4,6-murunpo-SH-
Tuasono[S 4":4,5nuppono[2,3-
d]nupunasun-5-on
E8-56 LC-MS: macca/3apsin 369 (M+H)".
{\\/ IQ( 'H SIMP (400 ML, DMSO-ds) & 8,53
\>ﬁ (s, 1H), 7,89 (s, 1H), 7,74 (s, 1H), 5,43
(s, 2H), 4,63 (s, 2H), 4,26 (s, 3H).
N‘NH
2,6-6uc((1H-1,2,3-Tpuazon-4-
wi)MeTun )-4-metun-4,6-qurunpo-5SH-
tnazono[5',4":4,5nuppono[2,3-
d]nupunasus-5-oH
E8-57 8 =N LC-MS: macca/zapsig 404 (M+H)".
N i QIMT(N IH SIMP (400 MI't, DMSO-dg) § 8,57
o N Y =N (s, 1H), 8,54 (s, 1H), 7,82 (dd, 1H), 7,51
! \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- AMUHOTTUPUIUH-2-WJT)METILT )-4- 2H), 5,19 (s, 2H), 4,68 (s, 2H), 4,26 (s,
MeTUI-2-(MUPUANH-2-UIMe T )-4,6- 3H).
nuruapo-SH-
tasono[5',4":4,5nuppono[2,3-
d]nupunasus-5-on
E8-58 S =N LC-MS: macca/zapsin 394 (M+H)".
Nl"ﬂ 7\ N IH SIMP (400 MI'u, DMSO-dg) & 8,55
N N (s, 1H), 7,90 (s, 1H), 7,26 (dd, 1H), 6,30
H | ) NH, (d, 1H), 6,07 (d, 1H), 5,91 (s, 2H), 5,19

2-((1H-1,2,3-Tpuason-4-ua)MeTun)-6-
((6-amMuHOTTUPHAMH-2- I )METHIT)-4-
meTui-4,6-guruapo-SH-
THa3050[5',4":4,5 Jnuppono[2,3-
d]mupunasus-5-0H

(s, 2H),4,64 (s, 2H), 4,26 (s, 3H)

-84 -




046698

E8-59 8 =N LC-MS: macca/zapsin 396 (M+H)".
== QJ_Q“N 'H SIMP (400 MI'u, DMSO-d¢) 8 12,60
LN N F (s, 1H), 8,57 (s, 1H), 8,55 (s, 1H), 7,90-
| 0 h/ 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-Drop-1H-mmpason-3-ummerun)-4- | 4,24 (s, 3H).
MeTHI-2-(TTNPUANH-2-UIMETH)-4,6-
nuruapo-SH-
THa3on0[5',4":4,5 Jnuppo:o[2,3-
d]mupunasua-5-00
E8-60 8 =N LC-MS: macca/zapsin 412 (M+H)".
MMWN IH SIMP (400 M, DMSO-dg) & 13,00
LN N cl (s, 1H), 8,67 (d, 1H), 8,46 (s, 1H), 7,86
O (s, 1H), 7,82 (dd, 1H), 7,51 (d, 1H),
N 7,33 (dd, 1H), 5,34 (s, 2H), 4,67 (s, 2H),
6-((4-Xnop-1H-nupason-3-ummernn)-4- | 426 (s, 3H.
MeTH-2-(TUPUANH-2-UIMETH)-4,6-
nuruapo-SH-
THa30n0[5',4":4,5 Jnuppo:no[2,3-
d]oupunasua-5-00
E8-61 LC-MS: macca/zapsin 492 (M+H)".
i\( —Zf_/\(\\( 'H SIMP (400 MI'y, DMSO-d6) &:
pr—{ 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-Hy1pa30n—3—un)MeTMn)—2-((2-
OpOM-5-METOKCUTHAZO0JI-4-1JT)METHII)-4-
MeTun-4H-
THaz0510[5',4":4,5 nupposno[2,3-
d]mupunasus-5(6H)-oxn
E8-62 LC-MS: macca/zapsn 414 (M+H)".
ff l‘ﬁ\( 'H SIMP (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-((1H-HI/IpaSOJ'[-3-HJ‘[)MGTI/IJ‘I)-Z-((S-
METOKCHTHA30JI-4-UIT)METHIT )-4-MeTHI-
4H-tuazono(5',4":4,5muppono[2,3-
d]oupunasun-5(6H)-on
E8-63 LC-MS: macca/zapsin 425 (M+H)".

S =N
N \ N Q
O N
N

3-((2-((1H-TTupazon-3-un)merni)-4-
MeTui-5-okco-4H-
THazoi0[5',4":4,5nupposno[2,3-
d]mpunasus-6(SH)-un)mernn)- 1-metun-
I H-timpason-4-kapOoHOBast KHCIOTA

'H SIMP (400 MI', 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/3apsn 419 (M+H)".
TMN 'H SAMP (400 MI'y, DMSO-d6) &:
HN_ . e N=n Cl 13,28-12,57 (m, 2H), 8,49 (s, 1H), 7,90-
I ONT 7,50 (m, 2H), 5,34 (s, 2H), 4,50 (s, 2H),
N 4,26 (s, 3H).
H
6-((4-Xnop-1H-nupa3on-3-mn)MeTui)-2-
((4-¢rop-1H-nupazon-3-un)metun)-4-
metun-4H-
Ttnazosno[S',4":4,5nuppono[2,3-
d]mupunasus-5(6H)-on
E8-65 S =N LC-MS: macca/zapsn 428 (M+H)".
TI&N 0 'H SIMP (400 MT't, DMSO-d6) &:
HN, - . N=N NH, | 12.89-12,76 (m, 2H), 8,49 (s, 1H), 8,22
| © N\/ | (s, 1H), 7,86 (s, 1H), 7,60 (s, 1H), 7,00
E (s, 1H), 5,57 (s, 2H), 4,51 (s, 2H), 4,26
3H).
3-((2-((4-®rop-1H-mupazon-3- (5 3H)
W) METIT )-4-MeTHi-5-okco-4H-
tnazono[5',4"4,5nuppono[2,3-
d]mupunazun-6(SH)-nn)merwn)- 1 H-
n1pa3on-4-kapOokcamua
EB-66 LC-MS: macca/zapsn 426 (M+H)".
;(\( m 'H SIMP (400 MI'y, DMSO-d6) &:
12,80 (s, 1H), 8,57 (d, 1H), 8,08 (dd,
d b? 1H), 7,92 (d, 1H), 7,16 (d, 1H), 6,90
(dd, 1H), 5,29 (s, 2H), 4,50 (s, 2H), 4,26
2-((4-®rop- 1H-mrpaszon-3- HJ‘I)MGTI/IJ‘I)—6— (s, 3H), 3,92 (s, 3H).
((2-meToxcHTMPUANHE-3-HIT)METHI)-4-
metun-4H-
Ttnazono[5',4":4,5nuppono[2,3-
d]nupugasun-5(6H)-on
E8-67 LC-MS: macca/zapsn 412 (M+H)*.
\f( m 'H AMP (400 MI'y, DMSO-d6) &:
12,78 (s, 1H), 11,71 (s, 1H), 8,56 (s,
7 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-nupason-3- I/IJ'I)MeTI/IJ'I)—4— (s, 2H), 4,26 (s, 3H).
MeTun-6-((2-0kco- 1,2-AuruapOnupHUIuH-
3-mm)merun)-4H-
trazono[5',4":4,5nuppono[2,3-
d]mupunasus-5(6H)-on
E8-68 LC-MS: macca/zapsin 410 (M+H)".

5 =N
N \ p
F | Q N v
N
H
3-((2-((4-Prop- 1H-ntupazon-3-
WIT)MeTHI)-4-MeTH-5-0kco-4H-
tnazono[5',4":4,5nuppono[2,3-
d]nupunazus-6(SH)-un)mermn)-1H-
HUPa30J-4-kapOOHHUTPHI

'H SIMP (400 MI'y, 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).

- 86 -




046698

E8-69 5 =N LC-MS: macca/3apsix 467 (M+H)".
=" % 7Y N IH SMP (400 MI'y, DMSO-d6) &: &
~N_ 4 NS F 10,35 (s, 1H), 8,49 (s, 1H), 8,00 (s, 1H),
N | ON 7,70 (dd, 2H), 7,45 (s, 1H), 5,45 (s, 2H),
Q27 4,34 (s, 2H), 4,26 (s, 3H), 3,83 (s, 3H),
m 2,01 (s, 3H)

N-(5-@Top-6-((4-metmn-2-((1-merun-1H-
TUPA30J-4-UT)METHI )-5-0KCc0-4,5-
auruapo-6H-
tazono[5',4":4,5nuppono[2,3-
d]nupuna3uH-6-1)MeTHT) IPUIHH-2-

HJT)areTaMuL
E8-70 0 LC-MS: macca/3apsin 395 (M+H)".
N 8 1H SIMP (400 MT'y, DMSO-dg) & 13,85
HN 1}4 (s, 1H), 8,70 (s, 1H), 8,04 (s, 1H), 7,58
= =N (d, 1H), 7,38 (s, 1H), 6,12 (d, 1H), 5,30
% (s, 2H), 4,38 (s, 3H), 3,77 (s, 3H).
.

4-Metun-6-((1-merun-1H-nupason-3-
nin)merun)-2-(1H-nupason-3-kap6ornn)-
4H-tuazomno[5',4":4,5nuppono[2,3-
d]mupunasus-5(6H)-on

[Mpumep 9. Cunres coequnenuit E9-vi u E9-vii.

Cxema E9
xa
[0} ( 7 \ NH ES-viil ( / \ LIHMDS. DMF )\\( =N NaBH, HO/\‘\/ f \ ‘\
N KsPOy, DMF N / ) ‘\ MeOH THF Ay
I 0 T
Ead Eg -ii E9-||| E-iv
1) # 5nBuy S e
~ =N
o GS T LS. CiCo C‘~( [ (" _PePPho, DV Ho/\( ’, - A, Hoﬁ“ﬁ 74
T e - e . - h,
N THF, -78 °C. 2) Og, MeCN/DCM K303, DMF N Ay
N 32 NaBH.. EtOH | 0 [ o
Eg-i Ef-ix E8-x E9-iv

HIH
Ka'ranma'rop Ha
=

5 N 1MsCl DCM. 0°C S =N ccrioBe Cu s =N
i HO/\(I‘:I’ 7 C x"l\g )y \ ;\J‘\ Iy 1: Pcfor Arz/\\« 7 9
N
N N

\
R N
By 20 LIXE, CHICN | b, v \\Mr1
E&-iv EQ-v l T [1: Nu-H. CsF, THF, K. T., -60°C E9-vi
Nu: HyKIeo(HI
S =N
Y N
W W -
N Ay

EQ-vii l

Coenunenne E9-iv MoxkeT OBITH CHHTE3MPOBAHO € MOMOMIBIO ABYX MoaxojoB: (i) u (ii) mo cxeme 9. Jlns
crioco6a (i) coennuenue E9-ii MoxkeT OBITh CHHTE3UPOBAHO M3 coenuHeHUs E9-1 mocpecTBOM peakiiny aIKHIIN-
pOBaHUs, KaK OKa3aHo B npumepe 7 win npumepe 8. Kak ucmons3yercs B 1aHHOM IOKyMeHTe, X* NpecTaBis-
eT coboii yxomsmryto rpymnmny. Peakuus dopmunupoBanus coequaernst E9-ii ¢ LIHMDS u DMF o6ecnieunBaer
TOJTydeHHEe MPOMEKYTOUYHOTO coenuHeHus E9-iii. E9-iii BcTymaeT B peakIuio ¢ BOCCTAHOBHUTEJEM (HaIpuMep,
NaBH,) ¢ monyuenuem coenuaennst E9-iv. B xauecTBe anpbTepHAaTUBBI B oaXo¢ (ii) raJIorTeHHPOBaHHUE COCIIH-
HeHust E9-1 obecrieunBaer obpazoBanue coequnenns E9-ix. Coennnenne E9-ix monsepraercs peakiun Ctuire,
030HOJIM3y W BOCCTAHOBIJIEHHUIO C monydeHueMm coenuHeHus: E9-x. Coenunenue E9-x MOXHO alKUIMpOBaTh C
nomombto E9-viii ¢ momydenunem coennnenus E9-iv. Ha cxeme 9 (iii) coenunenne E9-iv monsepraercs rasnore-
HUPOBAHUIO C MOIy4E€HUEM NIPOMEXKYTOUHOro coequHeHus E9-v (x° HpescTaBiIsieT co0oi ranoreH, Takoi kak Cl
w Br). Karammsupyemast metamuiom (Hanpumep, Pd i Cu) peaknus coueranust E9-v ¢ onoBom, 6opom, 1iuH-
KOM WJIM MarHMeM OpraHHYeCcKOTo COEeMHEHNs 0OecrieunBaeT nomydenne coequnenns E9-vi. Kak ncrnons3yercs
B JAHHOM JOKyMeHTe, M TpencTaBisieT co00i MeTauIopraHu4IecKiil KOMIIEKC (Hampumep, O0popraHndecKuit
KOMIUIEKC, TAKOH KaK KOMIUIEKC ¢ OOPOHOBOM KHCIOTON WM TIMHAKOJIATO-OOPHBIH KOMILIEKC, OJIOBOOpTaHUYE-
cKHil KoMIIIeKc, Takoit kak -Sn(Bu');; MHKOpraHuyeckuii KOMIUIEKC, Tako# Kak -Zn(raaoreH)); Ipu 3TOM MOX-
HO TaKke OCYIIECTBIATH peakuuio coeauHeHns E9-v ¢ HeKOTOpsIMHU HyKIIeopHIaMH, TAKUMH Kak a30T B TeTe-
pormKIIe, ¢ osydeHrneM npoaykra E9-vii. Kak ncnonms3yeTcs B JTaHHOM JOKYMEHTE, KK U3 Ar; U Ar, He3a-
BUCHMO TIPEACTABISET COOOM HEOOA3ATENHHO 3aMEIIECHHBIN S-4IEHHBIN MM 6-4JIEHHBINH reTepoapui, X° Mpej-
cTaBiIsIeT co0oi yxosuryto rpymiy (Hanpumep, Br, I, OMs unu OTs); u X" TIPE/ACTABIIET COOOM TaOreH.
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ITpumep 9A. Cunres 6-((1H-nnnazon-4-nm)merun)-4-metin-2-(tnazon-4-nnmernn)-4H-
THazono[5',4"4 S]HI/IppOHO[Z 3—d]n1/1p1/1;[a31/1H—5(6H)-0Ha

s
( / % ' / 9 NaBH /\(—m‘( TsCl
_ LiHMDS DMF 4 N Sy .
f
THF, TSR MeOH,THF, 0 °C-K. T. I N, ElaN.DCM
E9-2 SEM
BuSSn

S =N

Wm IQ eREa o

@ Pdy PPh3}4T0JTY0ﬂ 5 oM A T o @’L
MW, 120°C 40 MEH. Eg.5

Cragus A. CI/IHT63 4-M€TI/IJ‘I-5-0KCO-6—((1-((2—(TpI/IMGTI/IJ‘ICI/IJ'II/IJI)STOKCI/I)MGTI/IJ‘I)—lH—I/IHL[a3OJ'I—4-I/IJ'I)MeTI/IJ'I)-
5,6-nurunpo-4H-tuazomno[5',4":4,5 Jmupposno [2,3-d] mupumazuH-2-kapOansaeruia.

K cMecH 4-metnn-6-((1-((2-(tpumeruncwimn)aTokcu)merin )- 1 H-nanazon-4-nm)merun)-4H-tuazo-
n0[5',4":4,5 Jmuppono[2,3-d|mupunazun-5(6H)-ona (2,6 r, 5,57 Mmmons, 1 3kB.) B cyxom THF (30 mui1) moGarisiau
LiHMDS (1 M, 11,14 mn, 2,0 2xB.) npu -78°C. Cmech nepememuBany npu -78°C B Teuenne 2 4. 3ateM DMF
(2,04 1, 27,86 MmMoutB, 2,14 M, 5,0 9KB.) H00ABISUTH O KAILUTSIM K BBIIICOMHCAHHON cMech. CMech mepeMeIinBa-
mu mipu -78°C B Teuenne 2 4 TLC (PE:EA=2:1, Y®=254 M) moka3aina, 4T0 00pa30Bajioch OJTHO OCHOBHOE HO-
Boe mTHO. CMech BelIMBaiK B Xostoaubli Hackiml. NH,CI (20 mi). 3aTeM cMech HarpeBajid 0 KOMHAaTHOH TeM-
neparypbl. CMech dkcTparupoBainu ¢ momonibio EtOAc (40 mi x 3). OpraHu4ecKuil cJI0l POMBIBAIN C TTOMO-
b0 BoABI (20 M1 X 3) M KOHIIGHTPUPOBAIH in vacuo ¢ MOJy9eHHEM HeoOXOJIUMOro MpoaykTa (2,6 T, HeOuH-
menHoe BemecTso). LCMS: macca/3apsan 495,2 [M+H]".

Cragus B. Cunte3 2-(ruapoxcumeTiun)-4-meTi-6-((1-((2-(Tpumetrincunmn )3Tokcn)Metn)- 1 H-uanazon-
4-um)metun)-4H-trazomno[5',4":4,5 muppoio[2,3-d[mupunazuna-5(6H)-oHa.

K cmecu wHeounmenHoro 4-meTmir-5-okco-6-((1-((2-(Tpumermicunmi)dTokcu)MeTrn)- 1 H-nagazon-4-
un)Mernn)-5,6-nurunpo-4H-ruazono[5',4":4,5 Jmuppono[ 2,3-dJnupuaasun-2-kapdansaeruga (1,0 T, 2,02 MMob,
1 5xB.) B THF (10 M) 1 MeOH (10 M) mo6asnsmu NaBHy (152,97 wmr, 4,04 mmodb, 2 9kB.). CMech mepeMer-
By nipu 30°C B teuenune 14 v TLC (DCM:MeOH=10:1, Y®=254 uM) noka3zajia, 4T0 UCXOJHBIH MaTepHa
MOJTHOCTHIO M3PACX00BaH M 00pa30BaIIOCh OJJHO OCHOBHOE HOBOE ISTHO. PeaknnoHHYI0 CMeCh TacHiIi C TIOMO-
bt 1o0aBieHus Boasl (20 Min) U skcTparupoBaiu ¢ momorbio EtOAc (30 ma x 3). OObeIMHCHHBIC OpraHuYe-
CKH€ CJIOM TIPOMBIBAJI C MOMOIIBIO cojieBoro pactBopa (20 mui). Opranudeckyio ¢asy KOHIICHTPHUPOBAIH in
vacuo. OcTaTok OYMIIadM C MOMOMIbI0 Quaui-xpomarorpadun Ha cuimkarese (ISCO®; konoHka aust ¢GudII-
xpomartorpadun Ha quokcuae kpemuus SepaFlash®, 40 r, amoent 0-5% MeOH/DCM npu 30 mn/mun.). Dimio-
€HT KOHIICHTPUPOBAIH in vacuo ¢ moixydeHueM Heobxomumoro npoaykra (382 mr). LCMS: macca/3apsn 497,1
[M+H]". 'H SIMP (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, 9H).

Cramus C. Cunte3 2-(xmopmertnn)-4-meTuin-6-((1-((2-(TpumeTricummn)3Tokcn )MeTr)- 1 H-ungazon-4-
win)metwn)-4H-tuazono[5',4":4,5 muppono[2,3-d|mupunazun-5(6H)-oHa.

K cMmecH 2-(runpoxcumeTnin)-4-mMetui-6-((1-((2-(rpumermicunmn)sTokcu)Metnin)- | H-unnazon-4-
wn)metn)-4H-tuazono[5',4'":4,5 [muppono[2,3-d]mupunasun-5(6H)-ona (150,0 mr, 302,02 mkmonb, 1 3kB.) #
Et;N (61,12 wmr, 604,04 wmxmoms, 84,08 wxi, 2,0 2xB) B DCM (5 ™) pgobGaemsum 4-
MeTmioen3oncynbpormaxiaopun (75,0 mr, 393,40 mxmonb, 1,30 3kB.). Cmech nepememuBanu npu 30°C B Teve-
Hue 5 u TLC (PE:EA=4:1, Y®=254 uM) noka3aia, 4TO UCXOAHBI{ MaTepuas MOJHOCThIO U3pacxooBaH. Boay
(10 M) u DCM (20 M) mobaBmsmu k cMecH. OpraHUYecKre CIOM KOHIICHTPUPOBAIH in VAacuo C MOTyYCHHEM
xentoit emodsl (0,1 ). Ocrarok ounimany ¢ nomomsto ¢m-xpomarorpaduu Ha cunmkarene (ISCO®; konoH-
Ka Juisi Quu-xpomarorpadun Ha auokcuae kpemuust SepaFlash®, 4 r, smoent: rpagunent 0~20% stunane-
Tar/mierponeinslii 3¢up npu 30 mu/mMuH.). Heobxonnmyto (pakiio KOHIIEHTPHPOBAIH in vacuo ¢ HOIydeHHEM
HE0OX0IMMOro mpoaykTa (40,0 mr, 76,88 Mxmonb). LCMS: macca/apsin 515,1 [M+H]". 'H SIMP (400 MTI,
xnopogopm-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 1o -0,06 (m, 9H).

Cramus  D. Cunre3  4-metmn-2-(tuazon-4-ummetnn )-6-((1-((2-(TpumeTricnmi)3Token )MeTr)- 1 H-
nHAa301-4-un)Metnn)-4,6-nurunpo-SH-tuazono[5',4":4,5 jmuppono[ 2,3-djnupugazuH-5-oHa.

K pacTBopy 2-(xmopmetnn )-4-metun-6-(( 1-((2-(Tpumermncunmn)dTokcu )MeTrn )- | H-nanazoin-4-
nn)mernn)-4H-tnazono[5',4":4,5muppono[2,3-djnupunasun-5(6H)-oma (50 wmr, 097 wmmoms) wu  4-
(TpuOyTuncrannmn)THazona (114 mr, 2,91 mmons) B Tomyorne (4 mu) nobasmsimm Pd(PPhs), (402 mr, 2,91
MMOJIb). 3aTeM cMech HarpeBaimn B MW-peakrope npu 120°C B teuenue 30 mun B atMmocdepe N,. PactBop BbI-
JMBAJIX B BOAY W dKcTparuposaiu ¢ rnoMouipio EtOAc, BeicymmBany Hag 0e3BoaHbIM Na,SO,4. Opranudeckuit
CJIOW KOHLIEHTPUPOBAIHM TIPH TOHWKEHHOM JaBieHHH. OCTaTOK OYHIIAIHM C MOMOLIBI0 (IIdII-XpoMaTorpadun
(cunukarens, 0-50% sTunaneTar B meTposieiHOM 3dupe) ¢ nonydeHueMm 4-metwi-2-(Tuaszon-4-unimetni)-6-((1-
((2-(Tpumerrncumin)3tokcu)MeTn)- | H-uanazon-4-mwn)mermn)-4H-tuazono[ 5',4":4,5 Jmuppoio[ 2,3-d Jnrupua-
3uH-5(6H)-ona (30 mr). LCMS: 564 (M+H)".

Cramuss  E. Cunres  6-((1H-ungazon-4-mn)metnn)-4-MeTrin-2-(Tuazon-4-unmeTun)-4,6-muruapo-SH-
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tnazono[5',4"4,5 lnuppoino|2,3-d|mupuaa3un-S-oxa.

K cmecn coennnenns E9-4 (30 mr, 0,05 mmons) B DCM (3 M) npu k.T. B atmocdepe N, nobasmstin TFA
(3 mu1). PeakimmoHHyI0 cMech MepeMemuBaiy Mpu K.T. B TedeHne 1 4. CMech KOHIICHTPUPOBAIH IIPH ITOHIKEH-
HOM gaBneHHH. OcTaToK ounmanu ¢ momonipio npenaparuBHoir HPLC (C18, 0-90% anetonutpmt 8 H,O ¢ 0,1%
MYpPaBBHHOI KHCIIOTOH) ¢ TIOTydeHHeM HeoOXomuMoro mpoaykra (3,9 mr). LCMS: 434 (M+H)". 'H SIMP (400
MI'n, DMSO) 6 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).

[Tpumep 9B. Cunres 4-meTri-2 -(TUpUANH-2-HIMETH)-6-(TTpuaAuH-3 -rmmMe T ) -4 H-
THasono[5’,4’:4,5]n1z1pp0no[2 3-d]mupunazun-5(6H)-ona

(i O ety O Eellogtet,
vy @2) NebHy, ELCH bﬂaNDCM ' [———— 7 8!

N
Eo.23 100°C,B TeUEHHE HOH 824

s, E%-22

Cramust  A. Cunte3 2-(ruapoxcumerTwin)-4-meTwi-6-(mupunus-3-umern)-4H-tuazono[5',4":4,5 mup-
poio[2,3-dJmupunazun-5(6H)-oHa.

IMpu -78°C x cmecn 4-meTni-6-(mpuans-3-unmernn)-4H-tuazono[5',4":4,5 jmuppono[2,3-d|nupuna3un-
5(6H)-ona (640 wmr, 2,15 mmone) B THF (10 M) no6asmsmun LIHMDS (4,3 M, 1 M B THF). Yepe3 30 mun B
cMmech nobasinsumn cyxoid DMF (0,84 mu, 10,8 mmods). Tlocie moHOTo u3pacxoa0BaHUsI UCXOIHOTO MaTepHala
nobasnsn cmech NaBHy (164 mr, 4,3 mMoup) B EtOH (4 M) 1 mepeMeniBaiv B TeUSHUE 5 MUH. 3aTeM CMecCh
BeuMBanu B Hackiml. NH4Cl, skctparupoBanu ¢ nomorisio EtOAc. Opranwdeckuid oW MPOMBIBATH COJICBBIM
pacTBOpOM, BhICYyImIMBanu Haja 6e3BomH. Na,SO,4, GUIBTpOBATH M KOHIEHTpUpOBaIH. OCTATOK OYHIIAIHU C TIO-
Momiblo Qum-xpomarorpadun (cumukarens, 0~5% MeOH B DCM) c momydeHueMm 2-(TUAPOKCHMETHIT)-4-
MeTHI-6-(upuanH-3-unmetn )-4H-tuazono[ 5',4":4,5 [muppono[2,3-dJmupunaszus-5(6H)-ona (220 mr). LC-MS
(ESI): macca/3apsan 328 (M+H)'.

Cramust B. Cunres 2-(xmopmertuin)-4-metwi-6-(nupuans-3-uamerin)-4H-tuazono[ 5',4":4,5 [muppoino[2,3-
d]mupunasun-5(6H)-oHa.

K cMecHu 2-(ruapokcuMeT)-4-MeTHIT-6-(tupunuH-3-uimetun)-4H-tuazomno[ 5',4":4,5 Jmuppoio[ 2,3-
d]jmupunazun-5(6H)-ona (100 mr, 0,31 mmons) B DCM (5 M) nobasmsumm Et;N (0,43 mu, 3,1 mmons) u MsCl
(0,12 mu, 1,5 mmomb). PeakmmoHHy 0 cMeCh TIepeMeNTUBaIN P KOMHATHOH TeMIiepaType B TeueHue 6 4. 3aTtemM
cMech MpoMmbIBaiy ¢ momoirsio Hackm. NHyCl (BoxH.), BeicymmBanu Han 0e3BogH. Na,SO,4, GuisTpoBamu u
KOHIEHTprpoBanyd. OCTaTOK OYHMIIAN ¢ IOMOIIBI0 (imI-xpomarorpadun (cummkarens, 0~50% EtOAc B PE) ¢
moiydeHneM 65 wr  2-(xmopmetwi)-4-meTHn-6-(tmupuanH-3-unmetn)-4H-tuazono[5',4":4,5 Jmuppoino[2,3-
d]mupunazun-5(6H)-ona. LC-MS (ESI): macca/3apsn 346 (M+H)'.

Cragus C. Cunres 4-meTni1-2-(MMpUANH-2 -UIMe T )-6-(tnpuanH-3-unmetnin)-4H-
tnazono[5',4"4,5 lnuppoino|2,3-dmupunazun-5(6H)-oHa.
B atMocdepe aszora K cMmecH 2-(ximopmeTtni)-4-meTnn-6-(upuauH-3 -uame i ) -4 H-

trazouno[5',4":4,5 nuppono[2,3-dnmupunasun-5(6H)-ona (50 mr, 0,14 MMonb) n 2-(TpuOyTHICTaHHWI)TUPUANHA
(0,14 mu, 0,43 mmoub) B Tomyoue (3 mut) go6aemsuia Pd(PPhs), (17 mr, 0,014 mMons). PeakninmoHHyr0 cMech Tie-
peMenBanu npu 100°C B TeueHre HOUU. 3aTEM CMECh OXJIAXKJAIN, KOHLIEHTPUPOBAIH MPHU MOHMKEHHOM JIaB-
JICHHU M OCTaTOK o4Miianu ¢ nomoursto npenaparusHoit TLC (amoent: 10% MeOH B DCM) ¢ nonyuenuem 2
MI 4-MeTHI-2-(TTHPUANH-2-HIMETHN)-6-(TpuauH-3-ummetn)-4H-tuazono[5',4":4,5 [mupposo[ 2,3-d jmupuna-
3un-5(6H)-ona. LC-MS (ESI): macca/3apsix 389 (M+H)+. 'H SIMP (400 MI', DMSO-dg) & 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).
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Mpumep 9C. Cunres 2-((1H-1,2,4-tpuazon-1-un)mernn)-6-((1 H-mupazon-3-un)mernn)-4-mernn-4H-
tnazono[5',4"4,5 lmuppono[2,3-dJmupunazun-5(6H)-ona u 6-((1H-mmpazon-3-wi)mermn)-2-((4H-1,2,4-tpuazon-
4-um)metun)-4-metrn-4H-tuazono[5',4":4, 5]HPIppOJIO[2,3-d]HI/IpI/I,I[aSI/IH—S(6H)-OHa
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Cranust A. Cunres 1-((2-(Tpumetmiicumin)sTokcu)Metwin)- 1 H-upason-3-kapbansaernaa.

K cycnensun 1H-mupason-3-kapoaneneruga (10,0 r, 104,07 mmoms, 1 »xB.) u DIPEA (33,63 ,
260,18 wmmomb, 4532 wi, 2,5 9xB.) B DCM (500 wmm) pobaBmsin mo  KammsaMm  2-(XJ0p-
METOKCH )dTHITpuMeTIIIcHiIad (26,03 r, 156,11 mmons, 27,63 mi, 1,5 akxB.) npu -40°C. 3aTeM peakIMOHHYIO
CMECh HArpeBalli 0 KOMHATHOW TeMIepaTypbl M mepeMemmBaid B TedeHne 16 4 TLC (meTposeiHbIi
a¢up:EtOAc=5:1) nokasana, 4To MCXOAHBIH MaTepHall MOJHOCTHIO M3PACXOJ0BaH U 00pa30BAIMCH JBa HOBBIX
MATHA. PeaknoHHYI0 cMech KOHIIEHTPUpOBaH in vacuo. Octatok o0beaunsum ¢ eme 2 maptusmu (10,0 © kax-
nast) u ountnany ¢ nomomsio Combiflash (ot 100% nerponerinoro a¢dupa mo 40% EtOAc B merponeiinoM 3¢u-
pe) ¢ nomydenneM 60,0 T HeoOxomumoro mpoaykTa. (IIpumedanne: cMech 2 PErHOM30OMEPOB B COOTHOIICHHH
~5/4.) "H SIMP (400 MT'1i, xtopodopm-d) 8 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).

Cramus B. Cunres (1-((2-(TpUMETHICHIII)3TOKCH )MeTH )- | H-Ttmpazon-3-mm)meTanona.

K pactBopy 1-((2-(TpumeTHiIcHIII)3TOKCH )MeTH )- | H-Ttpazon-3-kapbanpaeruaa (30 r, 132,54 Mmmous, 1
9KB., CMECh 2 pernon3oMepoB B cootHomeHuu ~5/4) B THF (200 mu)/MeOH (100 mur) 1o6aBisuid mOpIHASIMA
NaBH, (7,52 1, 198,81 mmoms, 1,50 skB.) ipu 0°C, peaknmoHHy0 cMech nepememuBaiy mpu 0°C 1o KoOMHAT-
HOM Temneparypsl B Teuerne 18 1 TLC (nerponeinsiii apup:EtOAc=2:1) nmokasana, 4To NCXOHBIE MaTepHAIIbI
MIOJTHOCTBIO M3PAacX0/I0BaHbl U 00Pa30BAINCH JIBA HOBBIX IISITHA. PacTBOpHTENHh KOHIIEHTpUpOBay in vacuo. Oc-
taTok ouwmmianu ¢ nomormbo Combiflash (ot 100% mnetponeitnoro 3¢upa mo 100% EtOAc) ¢ momyueHuem
25 r Heobxoaumoro npoaykra. ([[puMeuanue: cMech 2 PErHOM30MepoB B cootHomenuu ~3/2.) 'H SIMP (400
MI, xmopodopm-d) 6 ppm 7,55 (d, 1H), 7,47 (brs, 1H), 6,36 (d, 1H), 6,34 (d, 1H), 5,57 (s, 2H), 5,42 (s, 2H),
4,74-4,76 (m, 4H), 3,55-3,60 (m, 4H), 0,85-0,96 (m, 4H), 0,00-0,06 (m, 18H).

Cranus C. Cunres 3-(6pommeriin)- 1 -((2-(Tpumeruincunmin)sTokcu)Metuin )- 1 H-nupazona.

K pactBopy (1-((2-(TpumMeTruncuimi)dTokcu)Metnn)- 1 H-mupazon-3-un)meranona (23 r, 100,72 MMmoib,
1 9KB., CMeCh 2 pernon3oMepoB B cooTHomennn ~3/2) u PPh; (36,98 1, 141,00 mmoms, 1,4 5xB.) 8 DCM (200
min) mobasisutu CBry (46,76 T, 141,00 MMos, 1,4 3kB.) pu 0°C ¥ peakIMOHHYIO cMech mepemMermBanu mpu 0°C
B Teuenne 3 1 TLC (metposneitnsiit a3¢up:EtOAc=5:1) mokasana, 4To UCXOAHBIE MAaTEPHAIIBI ITOJTHOCTHIO M3pac-
XOJIOBaHBI ¥ 00pa30BaIOCh HOBOE MATHO. PEakIMOHHYIO CMECh KOHIICHTPUPOBAIH in vacuo. OcTaTok oObeauHsI-
mu ¢ ppyroit maprtueit (2,0 T) u ounmmanu ¢ momomsio Combiflash (ot 100% metponeitnoro s¢upa mo 50%
EtOAc B merponeiiHoM >bupe) ¢ ImodydeHHeM HeoGxomumoro mpoaykra 22,0 T (75,53 mmons). 'H SIMP
(400 MI', xsmopodpopm-d) & ppm 7,51 (d, 1H), 6,39 (d, 1H), 5,38 (s, 2H), 4,50 (s, 2H), 3,52-3,57 (m, 2H), 0,86-
0,96 (m, 2H), -0,03-0,02 (m, 9H).

Cramuss D. Cunres 4-metnn-6-((1-((2-(tpumernncunmi)sTokcu)merin)- 1 H-nupazon-3-mr)merwn)-4H-
trazouno|5',4":4,5 nuppono[2,3-dnupunasus-5(6H)-oHa.

Cycnensuto  4-metmn-4H-tuazono[5',4":4,5 Jmuppoino[2,3-dmupunaszun-5(6H)-ona (1,0 r, 4,85 mMmous,
1 3kB.), 3-(6pommeTmn)-1-((2-(Tpumernicunmn)3Tokcu)Metmwn)-1 H-mupazona (2,12 1, 7,27 mmoins, 1,5 3kB.),
K;3PO, (2,57 1, 12,12 Mmonb, 2,5 5kB.) u Nal (218,05 mr, 1,45 mmons, 0,3 5kB.) B DMF (15 M) mepemeruBaiu
nmpu 60°C B Teuenne 18 1 B atmocdepe N,. TLC (merponeiinsiii 3¢pup:EtOAc=1:1) mokasana, 9T0 UCXOIHBIN
Marepual HOJHOCThIO M3pacXol0BaH M 00pa3oBaioch HOBOE ISITHO. PeaknMoHHYI0 cMech OOBEIUHSIIN C elle
3 maptusmu (1,0 T kakaas) ¥ BRUIMBAIH B JIensIHYIO Boay (250 mur). CMech skcTparupoBaiu ¢ momonisio EtOAc
(150 mn x 3). OObequHEHHBIE OPTaHMYECKHE CIIOM MpoMbIBaiK Bomoi (120 miu x 2), coJeBBIM pPacTBOPOM
(120 mun) m BeicymuBanu Hanm Na,SO,. PacTBopuTens KOHIEHTpHUpOBAIM in vacuo. HeoYHIIEHHBIH MPOIYKT
ounmanu ¢ nomoinsio Combiflash (ot 100% nerponeitroro 3¢upa no 80% EtOA B merponeiitHoM 3¢upe) ¢ mo-
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JydeHneM HeoGxomuMoro mpoxykta (3,6 T). 'H SIMP (400 MI'n, xmopodopm-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, 3H), 3,52-3,58 (m, 2H), 0,85-0,90 (m, 2H), -
0,05 (s, 9H).

Cramus E. Cuntes 4-metun-5-oxco-6-((1-((2-(tpumernincnnmin)atoken )Metrn)- 1 H-nupazon-3-wmm)metni)-
5,6-murunpo-4H-tuazono[5',4":4,5 lmuppono[2,3-d|nupunazuH-2-kapoansaeruaa.

B armocdepe aprona k pactBopy 4-metni-6-((1-((2-(TpumeTmiicui)aTokcu)MeTn)- 1 H-mupazon-3-
nn)mernn)-4H-tnazono[5',4":4,5 muppono[2,3-dJmupunasun-5(6H)-ona (1,7 r, 4,09 mmons, 1 skB.) B THF
(30 mu1) Mmeanenno mobasmsutu LIHMDS (1,0 M, 8,18 mur, 2 9kB.) npu -78°C, peakIMOHHYIO CMECh TIepEMEIITHBA-
mu ipu -70°C B Teuenue 1 4. 3atem pactBop DMF (1,49 r, 20,45 mmoms, 1,57 mu, 5 3kB.) B THF (3 M) nobas-
JSUTH IO KarusiM K cMmecH. lomyuennyio cmecs nepemenmnBanyu npu -70°C B Tedenue 1 4 TLC (metposneiHblit
3¢up: EtOAc=1:1) mokasana, 4ro 0O6pa3oBaJioCh HOBOE IMATHO. PEaKIMOHHYI0O CMECh MO KaruisiM TOOaBIISIIH K
BoaH. NH,Cl (50 mur) mpu 0°C, 3ateM cMech skcTparupoBaimu ¢ momonipio EtOAc (30 M x 3). O0beTuHEHHBIC
OpraHWYECKHEe CIIOM MPOMBIBAIH COJIEBBIM pacTBOpoM (40 mur) u BeicymmBaiu Hax Na,SO,4. PacTBopurens yna-
JSUTH in vacuo ¢ TMOJIy9eHHEM HEOUYHIICHHOTO HeoOXomuMoro mpoaykra (1,8 r), KoTophIi MpUMEHSITH Ha CJie-
JYIOTIIEeH CTaJnu 0e3 JTOMOJHUTEIBHON OYNCTKH.

Cramus F. Cunres 2-(rumpokxcumetn)-4-meTui-6-((1-((2-(TpuMeTHiacuimm)3TokcH )MeTwn )- | H-mupazon-
3-mwn)mernn)-4H-trazono[5',4":4,5 muppono[2,3-d|mupunazun-5(6H)-oHa.

K pacrBopy 4-merun-5-okco-6-((1-((2-(tpumermincnmn)atoken)Metrin)- 1 H-nupaszoon-3-um)mernn)-5,6-
muruapo-4H-tuazono[5',4":4,5 Jmuppono[2,3-dmupunazun-2-kapbamsaeruna (1,8 r, 3,24 mmons, 1 3kB.) B THF
(20 M) MeOH (10 mm) mo6asnsimn NaBH, (245,08 mr, 6,48 MMoub, 2 3kB.) ipu 0°C U peakMoOHHYIO CMECh
nepeMeIInBalIi pyu KOMHaTHOH Temneparype B TeueHue 18 4. TLC (merponeiinslit a¢up:EtOAc=1:2) nokazana,
YTO WCXOJHBIM MaTepuasl IMOJHOCTHIO0 U3PAacX0oJ0BaH U 00pa30BajOCh HOBOE MATHO. PeakMOHHYIO cMech KOH-
LEHTPUPOBAIH in vacuo, ocTaTok ounmany ¢ nomoisio Combiflash (ot 100% DCM no 5% MeOH B DCM).
Honyuamu Heobxommmbiit mpoaykr (1,1 r). 'H SIMP (400 MI'u, DMSO-dg) & 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).

Cramus G. Cuntes (4-meTmin-5-okco-6-((1-((2-(TpumeTmicuimmn)dTokcu)MeThn)- | H-mupazon-3-mn)merun)-
5,6-murunpo-4H-tuazono[5',4":4,5 Jnmuppono| 2,3-d|mupugazua-2-uia)MeTHIMETAaHC Y Ib(oHATA.

K  pactBopy  2-(rmmpokcmmernn)-4-metri-6-((1-((2-(TpumeTmiicu)aTokcn)MeTn)- 1 H-mupazon-3-
nn)Mmernn)-4H-tnazono[5',4":4,5 muppono[2,3-d jnupunasun-5(6H)-ona (700 mr, 1,57 mmonb, 1 3xB.) u EtzN
(317,21 wr, 3,13 mmonsb, 436,33 mxi, 2,0 3kB.) B8 DCM (15 M) mo6aBmsuin no karwmsiM MsCl (269,32 wr,
2,35 mmomb, 181,97 Mk, 1,5 2xB.) ipu 0°C 1 peakiIMOHHYIO CMECh TIepEeMEITMBAIIN MTPY KOMHATHOHN TeMIeparTy-
pe B teuenne 1 4. TLC (nerponeiinsiii 3¢up:EtOAc=1:1) nmokasana, 9To UCXOAHBIH MaTepHal MMOJHOCTHIO H3-
pacxomoBaH M 00pa30BaJiock HOBOE MATHO. PeaknmoHHyo cMech paz0asisiiin ¢ nomormubio EtOAc (80 M) n
MIPOMBIBAIIH ¢ TIOMOIIEIO BoJbI (30 mut x 4), coneBoro pactBopa (40 mi) u BeicymmBaiy Hag Na,SO,4. PacTBopm-
TeJNb yIAISUIH in vacuo ¢ MoJy9eHHeM HeounieHHOro mpoaykra (700 mr). LCMS: (Mmacca/3apsn 525,5 (M+H).

Cramms  H.  Cwmares  2-((1H-1,2,4-tpuazon-1-un)mernn)-4-metnn-6-((1-((2-(TpuMe THIICHITNIT) ITOK-
cu)metmi)-1 H-nupazon-3-mwr)mermn)-4H-tnazono[5',4":4,5 jnuppono[ 2,3-djmupunazun-5(6H)-ona n  2-((4H-
1,2,4-tpuazon-4-nin)mermn)-4-metmi-6-((1-((2-(tpumermncunmin)stokcn)Meriin)- 1 H-nupazon-3-mr)merin)-4H-
trazono[5',4": 4,5 mupposno[2,3-djmupuaazun-5(6H)-oHa.

Cmech (4-metmi-5-okco-6-((1-((2-(Tpumernncuu ) 3TokcH )MeTnn)- | H-nupa3zon-3-um)mernn)-5,6-
nurunapo-4H-tuazono[5',4":4,5 muppono[2,3-djmupunazun-2-un)metunmerancyinbponara (150  wmr, 285,88
MKMOJb, 1 5kB.), 1H-1,2,4-tpuazona (197,45 mr, 2,86 mmomns, 10 skxB.) u CsF (86,85 mr, 571,77 mxmoms, 21,08
MK, 2 9kB.) B MeCN (8 mur) nepememmBanu npu 60°C B atmocdepe N, B Teuenne 18 u. LCMS nokasana, 4ro
WCXOIIHBIA MaTepHajl MOJTHOCTBIO M3PACcXOJOBaH W 0OPa30BANIHCH JBAa HOBBIX IMHKA. PEaKIMOHHYIO CMECh KOH-
HEHTPHPOBAJH in Vacuo W OCTaToK ounimaiu ¢ nmomombio Combiflash (ot 100% DCM no 8% MeOH B DCM).
[omydamn  mponykr, mpencrasisitomuii  cobort  2-((1H-1,2,4-tpuasodn-1-mm)mermn)-4-metrin-6-((1-((2-
(TpumeTmicHTHT )3TOKCH ) Me T )- | H-upason-3-wi)metmn )-4H-trazomno[5',4":4,5 Jnuppono[ 2,3-d [mupunazun-
5(6H)-on (55 mr) u 2-((4H-1,2,4-tpuazon-4-wn)metun)-4-metun-6-((1-((2-(tpumetmwicunn)3Tokcu)MeTrn)- 1 H-
nupason-3-mi)mermn)-4H-tuazono[5',4":4,5 Jnuppoino[ 2,3-d jnupunazun-5(6H)-ox (30 mr).

Cramus 1. Cumres  2-((1H-1,2,4-tpma3zon-1-wm)merun)-6-((1H-mpazon-3-mi)metin)-4-meTrmn-4H-
trazouo|5',4":4,5 muppono[2,3-dnupunasus-5(6H)-ona.

K cycnensmn 2-((1H-1,2,4-tpuazon-1-mn)mermn)-4-metrin-6-((1-((2-(TpuMe THICHITII )3 TOKCH )MeTrT)- 1 H-
nupazon-3-mwi)metun)-4H-tuazomno[5',4":4,5 [muppoino[2,3-dJmupunazun-5(6H)-ona (55 wmr, 110,52 wmkxMoub,
1 skB.) m HCl/muokcan (4 M, 1 mi, 36,19 skB.) B DCM (3 ™Mn) nobasmsumm H,O (1,99 mr, 110,52 MxMoub,
0,05 My, 1 2KB.) U PEaKIMOHHYIO CMECh MEPEMEITUBAIHN TP KOMHATHOW Temmeparype B TedeHue 18 1. LCMS
MOKa3aja, 9YT0 MCXOMHBIH MaTepHal MOTHOCTBIO U3PAacX0A0BaH, M 0OHapy i 84% HE00XOIUMOTO MPOTYKTA.
PeakiuoHHy0 cMech KOHIICHTPHUPOBAIHM in vacuo M OCTaTOK OYHWIIAIK ¢ ToMoIipio mpenaparnBaoiit HPLC ¢
HOoJydeHHeM HeoOxoaumoro mpoaykra (24,1 mr, 65,60 mxmoins, BbIxon 59,35%). Komonka: Xtimate C18
150x25 mMx5 mxwMm, moaBmwxkHas ¢asa: [Boma (0,225% FA)-ACN]; B%: 13%-43%, 11,2 mua. LCMS: mac-
ca/3apsix 367.9 (M+H)" 'H SIMP (400 MI'n, meraron-d,) & ppm 8,72 (s, 1H), 8,35 (s, 1H), 8,05 (s, 1H), 7,52
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(brs, 1H), 6,26 (d, 1H), 5,92 (s, 2H), 5,43 (s, 2H), 4,30 (s, 3H).

Craguss  J. Cunre3  6-((1H-nupazon-3-un)merun)-2-((4H-1,2,4-tpuazon-4-un)metun)-4-metun-4H-
trazono[5',4"4,5muppono[2,3-dJmupuaazun-5(6H)-oHa.

K cycnensmn 2-((4H-1,2,4-tpuazon-4-mn)mern)-4-metrin-6-((1-((2-(TpuMe THICHITII )3 TOKCH )MeTrT)- | H-
nupazon-3-mwi)metun)-4H-tuazono[5',4":4,5 [muppoino[2,3-dJmupunazun-5(6H)-ona (30 wmr, 60,28 MKMOJIB,
1 5xB.) 1 HC1/mnoxcan (4 M, 1 mi, 66,35 3xB.) 8 DCM (3 mi) mo6asismu H,O (50,00 mr, 2,78 MmMounb, 0,05 mur,
46,04 5KB.) ¥ PEAKIIMOHHYIO CMECh MEePEMENINBAIIN MTPH KOMHATHON TemIieparype B Tedenne 18 1. LCMS moka-
3aj1a, YTO UCXOTHBIN MaTepral MOJTHOCTHIO H3PACX0I0BaH, 0OHAPYKMIN HEOOXOIUMBIN MPOIYKT. PeakmoHHy10
CMeCh KOHIICHTPUPOBAIM in vacuo W OCTaTOK OYHIIANH ¢ moMollbio mpenapatuBHoit HPLC ¢ momydyenuem He-
obxomumoro npoxaykra (2,1 mr, 5,72 mxmons). Komonka: Xtimate C18 150x25 mmx5 MkM; moaBrkHas (asa:
[Boma (0,225% FA)-ACN]; B%: 13% - 43%, 11,2 mun. LCMS: macca/3apsn 368,0 (M+H)". 'H siMP (400 MTI'1,
MeTaHoin-dy) & 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).

Crnenyromue cCOeAMHEHNs CUHTE3UPOBAIN B COOTBETCTBUHU co cxeMoi E9 u npouenypoit u3 npumepos 9A-
9B ¢ npuMeHEeHHEM MOIXOMSAIIETO UCXOJHOTO Marepuana. [Ipy HeoOXOIUMOCTH MOXKHO HUCIIOJIE30BaTh CTaH-
JIapTHOE BBEJICHHE U yJaJleHUE 3aIUTHON TPYIIITBI.

Ne CTpyKTypa U XUMHYeCKOe Haspamnme XapaKTepucTnléa-
coen.
E9-13 LCMS: macca/zapsan 367,0 [M+H]".

'H SIMP (400 MI'uy, METAHOJ-d;) &
ppm 8,39 (s, 1H), 7,90 (d, 1H), 7,63 (d,
1H), 7,59 (brs, 1H), 6,43 (t, 1H), 6,29 (brs,
1H), 5,85 (s, 2H), 5,48 (s, 2H), 4,37 (s,
3H).

5 =N
2R Yav.
G %

I =N
% NH

2-((1H-mmpazon-1-um)mermn)-6-((1H-
TUPA30JI-3-ui)MeTH )-4-meTrn-4H-
Trazono[5',4":4,5nuppono[2,3-
d]nupugasun-5(6H)-on

E9-14 ) LCMS: macca/zapsan 383,0 [M+H]".

>L 5 =N
NTOR % N
HN \y\ N‘Z:Q
0 /TN

| \-NH
6-((1H-ninpazon-3-un)merun)-4-MeTu-
2-((2-0kco0-2,3-nurunpo- | H-umunaszon-
1-um)merun)-4H-
Ttazono[5',4":4,5nupposo
[2,3-d]nuprnasun-5(6H)-on

'H SIMP (400 MI'uy, METAHOJI-d,) &
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,
2H), 5,28 (s, 2H), 4,37 (s, 3H).

) =N
/N/\\{mh
LN
QN N
o /TN

H,N \_NH
6-((1H-timpason-3-un)mernn)-2-((3-

E9-15 s =N LCMS: macca/3apsn 412,0 [M+H]".
/ n\l/\\ﬁ mN 'H SIMP (400 MI', DMSO-dg) 8 ppm
=N N <N 12,61 (brs, 1H), 8,55 (s, 1H), 8,28 (d, 1H),
- | 0 SN 7,58 (brs, 1H), 7,13 (d, 1H), 6,08 (d, 1H),
2 6,03 (s, 2H), 5,30 (brs, 2H), 4,24 (s, 3H).
6-((1H-ttpasomn-3-un)MeTHI )-4-METHIT-
2-((3-nurpo-1H-nupason- 1-nn)mernn)-
4,6-npurunpo-SH-
THazoio[5',4":4,5]nuppono[2,3-
d]nupugasus-5-oH
E9-16 LCMS: macca/3apsn 382,0 [M+H]*.

'H AMP (400 MI'uy, METAHOJI-d) 6
ppm 8,35 (s, 1H), 7,53 (d, 2H), 6,26 (brs,
1H), 5,71 (d, 1H), 5,54 (s, 2H), 5,44 (s,
2H), 4,33 (s, 3H).
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amuHO0- 1 H-niupazon-1-mwi)mermn)-4-
metmn-4H-
THa3070[5',4":4,5nuppono|2,3-
d]HI/I‘pI/ILIa31/IH 5(6H) -OH

E9-17 LCMS: wmacca/zapsan 366,9 [M+H]". 'H
(“N/\( 7 O SIMP (400 MI'i, METAHOJI-) & 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

\
NH (s, 2H), 5,44 (s, 2H), 4,33 (s, 3H).

2-((1H-umunaszorn-1-mwr)merimn)-6-((1H-
MHUPa3o-3-um)merin)-4-metmn-4H-
TtHa3010[5',4":4,5 nuppono| 2,3-
d]oupunasun-5(6H)-on
E9-18 LCMS: macca/zapsin 368 [M+H]".

2 N/\‘{ m IH SIMP (400 MT', DMSO-dy) & ppm 8,53

- (brs, 1H), 8,32 (s, 1H), 7,81 (s, 1H), 7,58

(brs, 1H), 6,17 (s, 2H), 6,07 (brs, 1H), 5,29
(brs, 2H), 4,23 (s, 3H).

\NH
2-((1H-1,2,3-tpuazoi-1-uia)MeTmn )-6-
((1H-mmupason-3-un)MeTnn)-4-MeTHI-
4H-tuazono[5',4":4,5muppono[2,3-
d]HI/IpI/IJ:[aBI/IH—S(6H) -OH

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

=N
<~ NN 'H SIMP (400 MI'u, DMSO-d6) &: 10,36
N i (s, 1H), 8,55 (s, 1H), 8,07-7,84 (m, 2H),
Lo ) 7,70 (t, 1H), 7,37 (s, 1H), 7,00 (s, 1H), 5,79

N

H

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

N-(6-((2-((1H-umunazon- 1 -um)MeTrn)-
4-meTtun-5-okco-4,5-guruapo-6H-
THaszoao[5',4":4,5 Jnuppono[2,3-
dnupunasuH-6-un)MeTnn)-5-
($TOpIHpUANH-2-HIT)alleTAMH

[pumep 9D. Cunre3 2-((1H-1,2,4-rpuazon-1-un)mermn)-6-((2-aMUHOMHPAMUTAH-4-11) METHIT )-4-METHII-
4H-tnazono[5',4":4,5 Jnuppoino|2,3-d jnupunazun-5(6H)-ona

3 e 3 =N ) snBu /\(
5~ NNH LHMDS, B.C O™ S—( 1 PP e HO/\( / % /LY HO ’ (.
R N
NN THF 78 °C N 2) O3, MeGNDCM K2C0z DMF 4 rj__
| o] | © 3) NaBH,, EIOH Cl
. oy EQ o E9-25

NHDMPM, =
Kat. AcOH HQ/\«l_Q( MsCI, Et:N CI/\{IQ( \IN-.!/ /\( 7_Q<
MeCN 5 N DCM 3 N KzCO5, DMF

ES-: 26 NDMFMg EB- 27 NDMPM )\NDMPM»

HCVmokcan
A w/‘(l—ﬁ(
%"

E9 28

EtOH
ES-30

Cragust A. Cuntes 2-xy10p-4-MeTui- 4H-TI/Ia30J'I0[5',4':4,5]1'[pr0.1‘[0[2,3—d]HI/IpI/I,Ha3I/IH-5(6H)—OHa.

K cmecu 4-mernn-4H-tnazono[5',4":4,5muppono[2,3-d]mupunasun-5(6H)-ona (3 T, 14,5 Mmouns) B cyxoMm
THF (80 mur) mo6asmsumm no karusim LIHMDS (30,5 mur) mpu -65°C. Tlocne nepeMenmuBanus B TedeHne 1 9 no-
OaBisuH pacTBOp rexcaxiopatana (1,8 mu, 16 mmois) B cyxom THF (20 mu). Temmeparypy peakimoHHOM cMecH
noBwimain 1o -20°C B Teuenne 3 4. 3aTeM cMech racuiii ¢ momonibio Hacki. NH,Cl u mepememmBany npH K.T.
B TteueHne 20 muH. Ocanok cobupanu myreM (UIBTpanuy M MpoMbIBaIM ¢ nomolnsio EtOAc ¢ monydeHnem
3,5 r 2-xnop-4-metun-4H-tuazono[5',4"4,5 Jmuppono[2,3-djmupunazun-5(6H)-ona. LC-MS (ESI): macca/3apsin
241 (M+H)".

Cramus B. Cunres 4-metnn-2-sunmi-4H-tuazono[5',4":4,5 [nuppono[2,3-dJnupuaazun-5(6H)-oHa.

B atmocdepe azora k cmecu 2-xiop-4-metun-4H-tuazono[5',4":4,5 muppoio[2,3-d]mupumazun-5(6H)-ona
(1,5 1, 6,2 mmons) u TpuOyTHA(dTeHMT)cTanHaHa (5,5 v, 18,7 mmons) B DMF (30 mur) mo6asmsumm PA(PPh;),
(0,36 1, 0,31 mmob). Peakumonnyto cmech nepememiuBaid npu 100°C B Teuenue 2 4. 3aTeM CMeCh OXJIAXAAIU
u pazbaBmsun ¢ momombio EtOAc, mpoMbIBamy BOJOW M COJNEBBIM PAacTBOPOM, BBICYIIMBAIM HajJ OE3BOMH.
Na,SO,4 u koHneHTprpoBanrd. OCTaTOK OYHINAIN ¢ TTOMOIIbI0 (pidm-xpomarorpadun (cunmnkarens, 0-10% Me-
OH B DCM) ¢ nomyuenuem 1,4 T 4-metun-2-suamin-4H-tnazomno[5',4":4,5 jmuppono[2,3-d jnupuaazun-5(6H)-oHa.
LC-MS (ESI): macca/3apsin 233 (M+H)".
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Cramms C. Cunre3 4-MeTHi-5-0kco-5,6-aurunpo-4H-tuazomno[5',4"4,5 Jmuppono[2,3-d jnupunazus-2-
KapOaJbieruaa.

Ipu -60°C cmecw 4-meTtun-2-punmin-4H-trazono[5',4":4,5 muppono[2,3-dmupunazun-5(6H)-ona (500 wr,
2,15 mmons) B8 DCM/MeCN (500 mit, o6bem 1:1) npoaysanu ¢ momouipio O; B TeueHrne 20 MuH. 3aTeM peakiy-
OHHYIO CM€Ch TaCHJIA C IOMOIIBI0 TUMETHICYIb(POHA W KOHIEHTPUPOBaIHU ¢ momydeHueM 500 mr 4-meTui-5-
oKco-5,6-muruapo-4H-tuazomno[5',4':4,5 Jmuppono[2,3-d|mupunazun-2-kapoamsaeruga. LC-MS  (ESI):  mac-
ca/zapsan 235 (M+H)".

Cramuss D. Cunte3 2-(ruapokcumetin)-4-metmin-4H-tuazono[5',4":4,5 jmuppono[2,3-dmupunazus-5(6H)-
OHa.

K cMmecu 4-metun-5-okco-5,6-muruapo-4H-tuazomno[5',4":4,5 Jmuppomno|2,3-d|mupunazna-2-kapOoayibaeruia
(500 mr, 2,13 mmous) B EtOH (3 mur) no6asmsumm NaBH, (81 mr, 2,13 mmons) mpu 0°C. PeakimonHyio cMech
HepeMeIInBalIi P KOMHATHOM TemrepaType B TedeHne 5 MuH. 3ateM cMech BbuTiBainu B Hachim. NH4Cl, skc-
TparupoBanu ¢ nomomelo EtOAc. Opranudeckuil cioil MpOMBIBaNM COJEBBIM PAacTBOPOM, BBICYIIHMBAIH Haj
6e3BomH. Na,SO4 u koHUEeHTpHpoBaaK. OCTaTOK OYMINAIN C TOMOIIBIO (uauI-xpomMarorpadun (CHIUKarels,
0-8% MeOH B DCM) ¢ nonyuenuem 120 mr 2-(rumpoxcumerni)-4-metmwi-4H-tuazomno[5',4":4,5 jmuppomno[2,3-
d]mupunasun-5(6H)-ona. LC-MS (ESI): macca/zapsn 237 (M+H)'.

Cragus E. Cunres 6-((2-xnmopnupuMUANH-4-MIT)METHI)-2-(THApOKCUMETH )-4-MeTun-4 H-
trasono[5',4"4,5muppono[2,3-dJmupuaaszun-5(6H)-oHa.

K cmecu 2-(ruapoxcumetuin)-4-metun-4H-tuazono[5',4":4,5 [mupposno[2,3-dJmupunazun-5(6H)-ona (200
mr, 0,85 mmoins) B DMF (8 M) mobasmsmun K,CO;3 (351 wmr, 2,54 mmons). Tlocie nepemernmBanus npu 60°C B
tederre 30 MUH J00aBISUIH pacTBOP 2-XJop-4-(xjaopMmeTwn)nupumuanHa (276 mr, 1,7 mmons) B DMF (2 mo).
PeakunoHHyI0 CMecCh mepeMennBaii B TedeHue eme 4 4, BputmBain B Hackim. NH4Cl, sxctparuposanu ¢ mo-
Mompio EtOAc. OpraHndeckuii cJioii POMBIBAJIM COJIEBBIM PacTBOPOM, BBICYIIMBaNW Haa 0e3BogH. Na,SO4 u
KOHIEHTpUpoBayd. OCTATOK OYHIIAIH C MTOMOIIBI0 (unII-XxpoMaTorpadun (cummkarens, 0-8% MeOH 8 DCM)
c MOJy4eHUEM 160 Mr 6-((2-xnopnupUMUANH-4-T)MeTH)-2-(Tuapokcume T )-4-metun-4 H-
tnasono[5',4":4,5muppono[2,3-dmupunasun-5(6H)-ona. LC-MS (ESI): macca/zapsn 363 (M+H)'.

Craaus F. Cunres 6-((2-(6uc-(2,4-1nMeTOKCHOEH3MIT)aMUHO ) TUPUMUANH-4-NIT)METHIT )-2-
(runpoxcumetnin)-4-metnn-4H-tuazono[5',4*:4,5 Jiuppono([2,3-djnupunaznn-5(6H)-ona.

K cMecH 6-((2-x10pHpUMUANH-4-T)METH)-2-(THApOoKcuMe T )-4-Metuin-4 H-trazo-
10[5',4":4,5 Jmuppono[2,3-d|mupunazun-5(6H)-ona (160 mr, 0,44 mMoins) B MeCN (5 M) mobasismu Ouc-(2,4-
nmumeTokcuoensmwn)amuH (280 mr, 0,88 Mmmonp) 1 AcOH (1 karmist). PeakimmoHHYI0 cMech MepeMeNBaii pH
80°C B TeueHne HOUM. PeakIInOHHYIO CMeCh BBIMApUBAIN U OCTATOK OUUINATIH ¢ IOMOLIbI0 npenapatuBHoi TLC
(amoent: 5% MeOH B DCM) ¢ noxydenuem 75 mr 6-((2-(6uc-(2,4-1uMeTOKCHOCH3MIT)aMIHO ) THPIMHUTIHH-4-
nn)Metnn)-2-(ruapokcumernn )-4-metun-4H-tuazomno[5',4":4,5 Jmuppono[ 2,3-d[mupunazun-5(6H)-ora.  LC-MS
(ESI): macca/3apsn 644 (M+H)".

Cramus G. Cunre3 6-((2-(6uc-(2,4-muMeTOKCUOSH3MIT)aMUHO ) TUPUMHUTUH-4-HIT)METHIT)-2 - (XJTOPMETHII)-4 -
metmi-4H-trazono[5',4":4,5 jmuppono[2,3-djnmupuaasun-5(6H)-ona.

IIpu 0°C k  pactBopy  6-((2-(6mc-(2,4-mMMETOKCUOCH3IIT)aMIUHO )TUPUMHUTUH-4 -1 )METHI)-2 -
(ruppokcumetnn)-4-metuin-4H-tuazono[5',4":4,5 Jmuppono[ 2,3-dJmupuaasuu-5(6H)-ona (75 mr, 0,12 mMoins) B
DCM (5 mi) nobasmstmu Et;N (0,16 mut, 1,16 mmois) u MsCI (0,05 mi, 0,58 MMois). CMech mepeMelInBaiy Mpu
K.T. B Te4eHHe HOuM. PeakioHHyI0 cMech pa3daBisiim ¢ noMouipto DCM, mpoMBIBaIM ¢ MOMOIIBIO HACHILI.
NH,4Cl u coneBoro pacTBopa, BBICYIIHBaIH Halx 0e3BoaH. Na,SO, W KOHIICHTPHPOBAIH C HoixydeHuem 70 mr
HEOUHILEHHOr0 Tpoaykra 6-((2-(6uc-(2,4-n1uMeToKCHOeH3IT)aMIHO ) TUPUMUANH-4-1IT)METHIT)-2-(XJIOpMETHII)-
4-metun-4H-tuazono[5',4":4,5muppoio[2,3-dmupunaszun-5(6H)-ona. LC-MS (ESI): macca/zapsn 662 (M+H)'.

Cramqus H. Cunre3 2-((1H-1,2,4-tpuazon-1-mm)meTwn)-6-((2-(6uc-(2,4-mMMeTOKCHOCH-
3WJT)aMUHO ) TUPUMH U H-4-T)Me T ) -4-meTmn-4H-tnazono[ 5',4":4,5 Jmuppono[ 2,3-d Jnupugaszun-5(6H)-onHa.

Cwmech 4H-1,2,4-tpuazona (39 mr, 0,57 mmons) u K,CO; (78 mr, 0,57 mmon) B DMF (3 mim) mepememnn-
Baum npu 60°C B Teuennme 30 muH. JloGammsum 6-((2-(0uc-(2,4-aMMeTOKCHOESH3MIT)aMUHO )TUPUMHIHH-4-
nn)Metnn)-2-(xmopmerun)-4-metwn-4H-tuazono[ 5',4":4,5 Jmuppono[ 2,3-d jnupugazun-5(6H)-on (75 MT,
0,11 mmomp) u mepemeriBasa B TedeHue emie 30 muH. Cycnensuro BeunBanu B Hackiml. NH4Cl, sxctparuposa-
mu ¢ omonipio EtOAc. Opranudeckuii CIIOi MPOMBIBAIA COJIEBBIM pPacTBOPOM, BBICYIIMBAINA HaJ OE3BOJH.
Na,SO,4 u xoHneHTpHpoBany. OCTaTOK OYUIIAIH C TIOMOIIBI0 GunII-XpoMaTorpadun (cumukareis, 0-10% DCM
B MeOH) c HOIy4YEeHUEM 60 Mr 2-((1H-1,2,4-rpuazon-1-nm)merwn)-6-((2-(6uc-(2,4-
JMMETOKCHOCH3MIT)aMUHO JTTHpUMHUITUH-4- 1T )MeTrn)-4-MeTrin-4H-tnazono[5',4":4,5 Jmuppoino[ 2,3-d jniupupaszun-
5(6H)-ona. LC-MS (ESI): macca/3apsan 695 (M+H)'.

Cranus G. Cunres 2-((1H-1,2,4-tpnazo:n-1-um)mernn)-6-((2-aMuHONIMpUMHUIHH-4-11)MeTin)-4-metnn-4H-
trazouo|5',4":4,5 nmuppono[2,3-dnupunasus-5(6H)-ona.

K cmecn 2-((1H-1,2,4-tpuazomn-1-mm)metwn)-6-((2-(6uc-(2,4-1MMeTOKCHOCSH3 T ) aMUHO ) TUPUMHUTAH-4 -
nn)mernn)-4-metuin-4H-tuazono[5',4":4,5 lmuppono[2,3-dJmupunazun-5(6H)-ona (30 mr, 0,043 mmons) B EtOH
(2 M) mobarmsun HCI (0,5 M1, 4M B amokcane). PeaknmonHyro cmech nepemeriuBaiu npu 80°C B TeueHue
HOYM. 3aTeM cMech OXJIaxaanu 1 BeutrBany B Hackin. NaHCO;, skctparupoBanu ¢ nmomoirsio EtOAc. Opranu-

-94 -



046698

YeCKHUH CII0l IPOMBIBAIIM COJIEBBIM PAaCTBOPOM, BBICYIIMBAIH Hajx 0e3BoaH. Na,SO, u koHueHTpupoBaiu. OcTa-
TOK oummany rnocpenctsoM mnpenaparuBHoit HPLC ¢ monmyuenuem 8 mr 2-((1H-1,2,4-tpuazon-1-mr)meTwn)-6-
((2-amuaOTIMPUMHIUH-4-WT)MeTHN )-4-MeTin-4H-tnazomno[ 5',4":4,5 Jnuppono[ 2,3-dJmupunaszun-5(6H)-ona. LC-
MS (ESI): macca/3apsza 395 (M+H)'. 'H SIMP (400 MI', DMSO-d) 6 8,80 (s, 1H), 8,62 (s, 1H), 8,12-8,10 (m,
2H), 6,60 (s, 2H), 6,19 (d, 1H), 6,01 (s, 2H), 5,19 (s, 2H), 4,26 (s, 3H).

Ne coen. CTpyKTypa M XHMHYECKOe HA3BAHHE XapakTepHucTHKA
E9-31 =N LC-MS: macca/zapsin 394 (M+H)".
<‘N/\{ m 'H SIMP (400 MI';, DMSO-d6) &:
% 8,62 (s, 1H), 8,11 (d, 1H), 7,88 (s,
1H), 7,36 (s, 1H), 6,99 (s, 1H),
7N, 6,61 (s, 2H), 6,18 (d, 1H), 5,79 (s,
2-((1H-umupaszon-1-mr)merm)-6-((2- 2H), 5,19 (s, 2H), 4,26 (s, 3H).

AMHUHOTTUPUMUIWH-4-HJT)METHIT)-4-MeTHIT-
4H-trazomno[5',4":4,5 Jnuppomo[2,3-
d]nupunazus-5(6H)-oH

E9-32 S =N LC-MS: macca/zapsin 385 (M+H)".
/,—ﬂx]l/\ﬂ _Z/_/Q(N TH SIMP (400 MTI't;, DMSO-d6) 8:
NN N lNH

11,32-11,28 (m, 2H), 8,80 (s, 1H),
8,59 (s, 1H), 8,11 (s, 1H), 6,01 (s,
2H), 5,14 (s, 2H), 4,26 (s, 3H).

2-((1H-1,2,4-tpuason-1-un)merun)-4-
metnn-6-((5-okco-4,5-nurunpo-1H-1,2,4-
TpHaszon-3-mn)mermn)-4H-
THazono[5',4":4,Snuppono[2,3-
d]mupunasus-5(6H)-oH

IIpumep 10. Cunres coenunenuit E10-H.

Cxema E10
o HO
s =N s, =N
(e s n T
N ™\ N it
N Ar, THF, -78°C N Alq
| O [
E10-i E10-ii

Peaxmmst E10-i ¢ LIHMDS u anpaerumom obecrieunBaeT oOpa3oBanue coenuuenus E10-ii, koTopoe MoxeT
OBITH pazzaenero ¢ moMombio xupanbHoit HPLC nmu SFC ¢ monydenunem nByX sHaHTHOMEpOB. Kak mcmonp3yer-
Cs B JAHHOM JTIOKYMEHTE, KOKIbI u3 Ar; 1 Ar, HE3aBUCHMO MPEACTABIET OO0 HEeoO3aTEILHO 3aMEeICHHBIH
5- Win 6-4JI€HHBII MOHOIMKIMYECKUN TeTepOapuil.

IMpumep 10A. Cunres (R)-6-((1H-nupazon-3-un)mernn)-2-(ruapokcu( 1 H-nupazon-3-mr)mernn)-4-metu-
4H-tnazono[5',4":4,5 Jmuppono[2,3-djnupunazun-5(6H)-ona u (S)-6-((1H-nmupazoin-3-mm)mMeTni)-2-
(ruppoxkcu(1H-nmpazon-3 -I/IJ'I)MeTI/IJ'I)-4—MeTI/IJ'I—4H—TI/Ia30J'IO[5' 44 S]Hprono[Z 3-d]HI/IpI/I,Ha31/IH—5(6H)-0Ha

N /NH % LiHMDS, THF %N 2 SFCPMAIBHEHHE %
4 % NH

o N\ NSEM cmw)luhm

N

|
N
E10-1 NSEM E1D-2 E10-2 E1D-4

H

Cramus  A. Cunre3 2-(rugpoxcu(1-((2-(TpumMeTricumi)3TokecH )MeTr )- | H-mupason-3-wmn)meTwn)-4-
MeTt-6-((1-((2-(TpumeTricunm)3TokecH )Me T )- | H-tupazon-3-wmm)metwn)-4H-trazomno[ 5',4':4,5 Jmuppomno[ 2,3-
d]mupunasun-5(6H)-oHa.

B armocdepe aprona k pactBopy 4-metuia-6-((1-((2-(Tpumernicuniin)sTokcu)Metnn)-1H-nupazon-3-
win)Mmetwn)-4H-tuazono[5',4"4,5 mupporno[2,3-djmupunazun-5(6H)-ona (0,5 r, 1,20 mmons, 1 3kB.) B THF
(10 M) memnenno pobasmsutn LIHMDS (1,0 M, 2,41 mi, 2 9kB.) nipu -78°C U peakIMOHHYIO CMECh IepeMEIIIn-
Banu npu -70°C B Tedenue 1 4. 3aTem pactBop 1-(2-TpUMETHIICHIHIATOKCHMETHI )ITHPA30II-3-KapOaibieruna
(816,97 mr, 3,61 mMomb, 3 2kB.) B THF (1 mu) noGasisuin k peaknuoHHO# cMecu. [lonrydeHHyI0 cMech nepeme-
muBasn 1ipu -70°C B Teuenne 1 9. TLC (merponeitasrii a¢pup:EtOAc=1:1) noka3zana, 4To 06pa30BauCh ABa HO-
BBIX IIATHA. PeaknnoHHy0 cMech racwin ¢ momoirsio Boad. NHyCl (5 mur) mpu -70°C, a 3ateM HarpeBaiu 0
KOMHATHOU Temmiepatypbl. CMech pa3basisia Bogoi (10 M) u akcTparupoBaiiu ¢ momonipio EtOAc (8 mi x 3).
OObeMHEHHBIE OPTraHUYeCKUE CIIOW IPOMBIBAM COJEBBIM pacTBopoM (10 mi) u BeicymmBamu Hax Na,SOy.
PacTBopuTens KOHIEHTpUpOBaiH in vacuo. Ocrarok ounmany ¢ momoinsto Combiflash (or 100% merpoeiinoro
adupa o 100% EtOAc) ¢ nonmyyennem HeounmieHHOTo npoaykra (130 mr) B Buae 0ieTHO-KOPUYHEBOH CMOJTHI,
KOTOPYIO TNPHUMEHSUIM Ha CleAyromeid cranuu 0e3 nomoiHuTenbHOW oumctkn. LCMS: macca/zapsm 643,2
[M+H]".
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Cramus B. Cunres 6-((1H-nupazon-3-mn)merin)-2-(ruapoxen(1H-nupazon-3-mwn)mernn)-4-metnn-4H-
trazouno|5',4":4,5 nuppono[2,3-dnupunasun-5(6H)-ona.

K pactBopy 2-(ruapokcu( 1-((2-(TpumeTriicuinm)aTokcu )MeTin)- | H-nmupazon-3-wr)metmr)-4-metmn-6-((1-
((2-(TpumeTHnCcHIIHI )3TOKCH )MeTHI)- | H-Ttupazon-3-mn)metmn)-4H-truazono[5',4'":4,5 Jmuppoio[2,3-d jmupuna-
3uH-5(6H)-ona (0,13 r, 202,20 MmxMoutb, 1 3kB.) B DCM (8 Mn) mob6asmsmn TFA (4,62 1, 40,52 MMoub, 3 M,
200,38 3kB.) ¢ mocienyromuM nodasierrem H,O (500,00 mr, 27,75 mmons, 0,5 mi, 137,26 5kB.), 3aTeM peaKiiu-
OHHYIO CMECh NepeMEIINBaIN IPU KOMHATHOI TeMmIeparype B TedeHue 18 4, 3atem HarpeBanu 1o 40°C B Tede-
aue 18 4. LCMS mokasana, 9T0 HCXOIHBIH MaTeprall MOJTHOCTHIO H3PaCcX0J0BaH. PeakmoHHyI0 cMeCh KOHIICH-
TPUPOBAIH In vacuo M OCTATOK OYHWIIAIU ¢ momoIipio mpenaparuBHoii HPLC ¢ monydeHneM HEoO0XO0IUMOTO
npoaykra (20,5 mr). LCMS: macca/3apsn 382,9 [M+H]". "H SIMP (400 MI', DMSO-dg) & 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).

Cranus C. Cunres (R)-6-((1H-nupazon-3-mn)merin)-2-(ruapoken( 1 H-nupazon-3-mwn)mernn)-4-metnn-4H-
trazoso[5',4":4,5 nuppono[2,3-dnmupunasun-5(6H)-ona u  (S)-6-((1H-nupason-3-um)mernin)-2-(ruapokcu( 1 H-
mupason-3-mi)merun)-4-metmn-4H-trazono[5',4":4,5 [muppono[2,3-d Jmupunazun-5(6H)-ona.

CoenuHeHnue 6-((1H-upazon-3-nm)mern)-2-(rugpoxcn( 1 H-nupazon-3-un)mernn)-4-metnn-4H-
trazouno[5',4":4,5 nuppono[2,3-dmupunasun-5(6H)-ona paszgensiau ¢ nomoimsio SFC. Yenoust SFC: xonoHka
npenacrasisiet coboit DAICEL CHIRALCEL OJ-H (250 mmx30 MM, 5 Mkm); moaBmwxHas daza: A: 55% CO,; B:
45% [0,1% NH3H,O B EtOH]/mMun. Pasmemenme c¢ momompio SFC obGecmeumBano momyuenue 2-[(R)-
ruapokcu( 1 H-mupazon-3-wm)metwn |-4-metmn-6-( 1 H-mupazon-3-uimMernin)tuaszono[ 3,4 Jruppodo[ 1,3-dmupua-
3UH-5-0Ha u 2-[(S)-ruapoxcu( 1 H-mupazon-3-mwr)metmin|-4-meTmn-6-( 1 H-nmupa3o-3-uaMeTwin) Tuaszo-
10[3,4]muppono[ 1,3-dnmupunasun-5-ona. Omue msomep (4,4 mr): LCMS: macca/zapsin 383 [M+H]". 'H SIMP
(400 MI'u, Meranon-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). dpyroit usomep (4,1 mr): LCMS: macca/3apsin 383 (M+H)+. 'H SIMP (400
MTI ', metanoin-dg) & 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).

I[Mpumep 10B. Cunres 6-((1H-mmupazon-3-mm)metmn)-2-(audrop(1H-mupazon-3-un)mernn)-4-metui-4,6-
muruapo-SH-tuazono[5',4":4,5 Jmupporno[2,3-d|nupunazuH-5-oHa
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Cramus A. 3-(6-((1-(N,N-Jumetmicynbdamon)- 1 H-nmupa3zoin-3-uia)Merni)-4-MeTHI-5-0KCO-5,6-TUTHIIPO-
4H-tmazono[5',4":4,5 lmuppono|2,3-d|mupunazun-2-kapoonnn )-N,N-numetni- 1 H-mupazon-1-cynbponamu.

K cmecu 3-((2-((1-(N,N-gumetuncynshamonn)- 1 H-mupazon-3-mn)(THaOpoKcH )MeTHI ) -4-MeTHII-5-0Kc0-4,5-
muruapo-6H-tuazono[5',4":4,5 Jmuppoino[2,3-dJmupunazun-6-wn)metwn)-N,N-qume - | H-nmupazon-1-cynb¢on-
amuga (50 mr, 83,80 mMxmomb, mosydeno anajgorugno E10-1) 8 DCM (1,5 mi) go6asmsiin MnO, (72,85 wr,
838,00 mxMoIh) 1 cMech nepememuBaiy npu 15°C B Teuenue 1,5 4. PeakimonHyio cMech QUIBTPOBAIN U KOH-
HEHTPHPOBAIH MPH MOHWKEHHOM HABJICHUH C TIOJyY€HHEM HEOYHIICHHOTo mpoxykra (60 Mr, HeouWImeHHOe
BemectBo). LCMS: macca/zapsix 595,1 (M+H)". "H SIMP (400 MI'n, CDCls) & 8,34 (s, 1H), 8,12 (d, 1H), 7,90
(d, 1H), 7,41 (d, 1H), 6,38 (d, 1H), 5,54 (s, 2H), 4,49 (s, 3H), 3,10 (s, 6H) 2,93 (s, 6H).

Cramus B. 3-((2-((1-(N,N-Aumeruncynspamonn)-1H-nupazon-3-mm)audTopmernin)-4-metni-5-okco-4,5-
muruapo-6H-rtnazono[5',4"4,5 muppoino| 2,3-dJmupuaaznn-6-mn)mernin)-N,N-nqumetnin- | H-nupazon-1-cynasdon-
amMHuII.

K pacTBopy 3-(6-((1-(N,N-mumeTuncymshamoni)- 1 H-mupazon-3-mm)meTrn)-4-MeTHI-5-0KC0-5,6-
muruapo-4H-tnazono[5',4":4,5muppono| 2,3-dJmmpuaaznn-2-kapoouui)-N,N-qumernin- 1 H-nupazon-1-cynasdon-
amuzaa (240 mr, 403,60 mxmons) B DCE (4 mur) mo6asnsimn BAST (1,34 1, 6,05 mmons, 1,33 M) u cMech Tiepe-
memmBany npu 50°C B Teuenue 12 4. Peaknponnyto cMech pa30aBisui iuxiopMeTaHoM (20 Mir) ¥ TpOMBIBaJIH
¢ momomrsio HacermenHoro NaHCO; (10 miix2), BeicymmBanu Hag 0e3BoaHbIM Na,SO,4, GUIBTPOBATN U KOH-
[EHTPUPOBAIIN MPHU TTOHKEHHOM JaBJICHUU C MOJYYSHHEM HEOYHINEeHHOTO MpoaykTa (300 Mr, HeouHIeHHOE

BEIECTBO), KOTOPHIN MPUMEHUIN Ha CIeIyIomed ctanun 6e3 momosHuTenbHOH ouucTKu.LCMS: macca/3apsn
617,1 (M+H)".

-96 -



046698

Cragus C. 6-((1H-ITupazon-3-mm)mermn)-2-(mudrop( 1 H-mupazon-3-wmwn)metun)-4-metmn-4,6-aurunpo-5SH-
tnazono[5',4"4,5 lnuppoino|2,3-dmupraa3un-5-oH.

K cmecn  3-((2-((1-(N,N-gumetmncynbdamonn)- 1 H-mupazon-3-mn)aud TopmeTi)-4-MeTHII-5-0kc0-4,5-
muruapo-6H-tuazono[5',4":4,5 Jmupposno[2,3-dJmupunazud-6-wn)metwn)-N,N-agume - | H-nmupazon-1-cynb¢on-
amuzaa (240 mr, 163,47 mxmons) B DCM (2 M) mo6asismn TFA (2,07 1, 18,15 mmoms, 1,34 M) u cMech Harpe-
Banu A0 50°C B TeueHue 5 4. PeakIMOHHYIO CMeCh KOHUEHTPUPOBAJIU MPHU MOHMKEHHOM JaBieHuH. OCTaToOK
ounmiany ¢ nomompto npenaparusHol HPLC (komonka: Agela ASB 150x25 MMx5 MkM; moxBmxHast ¢aza: [Bo-
na (0,05% HCI)-ACN]; B%: 30%-60%, 8 MuH.) ¢ oxy4eHneM HeoOXoauMoro npoaykra (3,9 mr, Bexon 5,45%,
ancrora 92%) B BHxe Genoro Teepmoro Bemecta. LCMS: macca/zapsan 403,1 (M+H)". 'H SIMP (400 MTI,
DMSO-d¢) 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).

IIpumep 10C. Cunte3 2-(1-(1H-mmpa3zon-3-mm)atmn)-6-((1H-mupazon-3-mm)meTwn)-4-me -4, 6- TMruIpo-
5SH-tnazono[5',4"4,5] rmppono [2,3-d]mupunasun-5-oHa

<9 Nﬁm CHaMgBr | “ H/ / \ TFA, ffﬁﬁ
/N Si‘)N %PIJ . ‘ \N ElgSIH %
N O \,N 0 NNH
E10-6 c N/ E109 ¢ L E10-10

Cramus  A.  3-((2-(1-(1-(N,N-Aumetuncynbdamornn)- 1 H-mupazon-3-un)- 1 -ruipoKCuI TN ) -4-METHII-5-
okco-4,5-nuruapo-6H-tuazono[5',4":4,5 [nuppono[2,3-dmupunazun-6-un)mernn)-N,N-gumernn- 1 H-nupazon-1-
cynmb(hoHAMUI.

K pactBopy 3-(6-((I-(N,N-mumetmicynbdamon)- 1 H-nmupa3zon-3-nia)mMerni)-4-MeTHI-5-0KCO-5,6-TUTHIPO-
4H-trazono[5',4":4,5 lmuppono[2,3-d|mupunasnn-2-kapoonni)-N,N-numertwi- 1 H-nmupa3zon-1-cynshonamuga
(160 mr, 269,07 mxmois) B THF (3 mur) no6asisuim CH;MgBr (3 M, 179,38 MKIT) 1 peakIiMoOHHYIO CMeCh Tiepe-
memmBany npu 0°C B teuenne 3 4. PeakunonHyto cMech BeummBanu B HachkimieHHbIH NH4Cl (10 mur) mpu 0°C,
9KCTParupoBaiy ¢ MOMomIpio 3tmianerara (20 miux3). OObeIMHCHHBIC OPraHMYCCKHIE CIOW MPOMBIBAIH COJIC-
BBIM pacTBopoM (10 mu1), BeIcymmBanu Ha 6e3BogHBIM Na,SOy4, GUIBTPOBATN U KOHIICHTPUPOBAIH TIPHU TIOHU-
JKEHHOM jaBieHHH. OcTaToK OYMIIAIM ¢ HoMoIbo (umi-xpomarorpaduu Ha cumkaresne (ISCO®; komonka
st m-xpomarorpadgun Ha anokcuae kpemuus SepaFlash®, 12 r, amoent: rpaguent 0~90% stunane-
Tat/meTponeinpii  3pup npm 40 MI/MHH.) C TONydeHHMEM HeoOXxomuMoro mpoxykra (50  wr,
81,87 MMois). LCMS: macca/3apsn 611,1 (M+H)".

Cramqus B. 2-(1-(1H-ITupazon-3-num)atun)-6-((1 H-mupazon-3-mwm)metun)-4-metun-4,6-muruapo-SH-
tnazono[5',4"4,5 lnuppoino|2,3-d|mupraa3un-5-oH.

K cmecn  3-((2-(1-(1-(N,N-mumeruncynspamonn)- 1 H-nmupazon-3-min)- 1 -rugpoKkcHa T ) -4-MeTHII-5-0KCO-
4,5-muruapo-6H-tuazono[5',4":4,5 Jnuppomno|2,3-d[mupuaazun-6-mwin)metnn)-N,N-gumeTwi- | H-nmupazon-1-cyis-
tdonamupma (50 wmr, 81,87 mxmons) B DCE (0,5 mu) mobasmsumu Et;SiH (19,04 mr, 163,75 MxMois, 26,15 mx)
mpu 0°C ¢ mocnexytomum TFA (1,54 1, 13,51 Mmmonb, 1 mit, 164,96 5kB.) u nepemermmBany npu 0°C B TeueHue
1 9. Cmech HarpeBaym g0 S0°C B Teuenue emie | 4. PeakiimoHHYI0 CMECh KOHIIEHTPUPOBAIN TIPH MMOHWKCHHOM
nasieHnn. OcraTok ounmianm ¢ oMol npenaparuBHoi HPLC (komonka: Agela ASB 150x25 mMmMx5 MkM;
nojBrkHas (asa: [Boma (0,05% HCI)-ACN]; B%: 25%-55%, 7 muH.) ¢ momyueHueM 7,0 Mr HEOOXOIUMOTO
npoxykra. LCMS: macca/3apsin 381,2 (M+H)". 'H SIMP (400 MI't, CD;OD) & 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).

Mpumep 10D. Cunre3 6-((1H-mmpazon-3-mm)merun)-4-metmi-2-(1H-mmpazon-3-kapOoonmn)-4,6-1uruapo-
5SH-tnazono[5',4"4,5] rmppono [2,3-d]mupunasun-5-oHa

/N,%rN \%j _TFADCE \j\x\( Iﬁ( z

E10-6 E10—11

Cramus A. 4-Metun-2-(1H-nmpazon-3- Kap6OHI/IH) 6-(1H-mpa3zoun-3-unmeTwin)Traszono| 3,4 Jmuppoio[ 1,3-
djmupunazuna-5-on. K pactBopy 3-(6-((1-(N,N-gumetuncynbpamornn)- 1 H-mupaszomn-3-mm)mMeTwn)-4-MeTriI-5-
oKkco-5,6-muruapo-4H-tuazomno[5',4":4,5 Jmuppono| 2,3-dmupunazun-2-kapoouni )-N,N-numetni- 1 H-mupazon-1-
cynshonamuaa (50 mr, 84,08 mxmons) B DCE (1,5 mi) no6asmsum TFA (2,31 1, 20,26 mmons, 1,5 mit) u peak-
HUMOHHYIO cMech HarpeBanu o0 50°C B Teuenue 12 4. PeakunoHHyI0 cMech KOHUEHTPUPOBAIU MOJ BAaKyyMOM.
OcraTok ounmanyu ¢ nmomoiisio npenapatnBHoiit HPLC ¢ monydyenunem 6,0 Mr HeoOxoaumoro npoaykra. LCMS:
macca/3apsin 381,1 (M+H)". "H SIMP (400 MI', DMSO-dg) & 8,72 (s, 1H), 7,96 (d, 1H), 7,64 (d, 1H), 7,49 (d,
1H), 6,19 (d, 1H), 5,37 (s, 2H), 4,38 (s, 3H).

IIpumep 11. Ananuz myrantaoit popmbel PKR.

Iponenypa: pactop epmenta, npeacraristroniero coboit PKR wnu myranTayro ¢opmy PKR, pa3z6apns-
JIY C TIOJTYYCHHEM PEaKIMOHHON cMecH, KoTopas conepkut 1x 6ydep (100 MM KCI, 50 MM Tris ¢ pH 7,5, 5 MM
MgCl,), a Taxke PEP (koHm. 3aBucur ot ¢pepmenta), 180 MmxkM NADH, 0,5 equnnnst LDH, 1 MM DTT, 0,03%
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BSA; mpu 3TOM yKa3aHBI KOHEYHBIC KOHIICHTPAIIMU 00pa3IoB I aHaJu3a mocie pa3seacHus B 1,11 pasa.

CHayvana B JIYHKH JOOABISUTH IO 2 MKJI TECTHPYEMOI'O COCTUHEHUS, a 3aTeM nobasisuty o 180 Mk peak-
LIUOHHOM CMECH.

B peaxmmoHHyI0 CMeCh C TECTHPYEMBIM COEAMHEHHEM MOOAaBILIIN BCe KOMIIOHEHTHI, 38 HMCKIIOYCHHEM
ADP, 1 tutaHIe T XpaHWIK B TeueHrne 60 MUHYT ITpH KOMHATHOM TEMIIEpaType.

Jlo6asmsmm 20 Mk ADP s obecniedeHrs Hadana peakiuyk IMpU KOMHATHON TeMIlepaTrype W HU3MEepsUIn
MpoTpecc peakuy B BUIEC W3MEHEHHUI TOTTIOMICHNS PH JAIHHE BOJTHBI 340 HM Ipu KOMHATHOW TeMIIepaType.

[Tomy4yeHne TECTHPYEMOTO COSTNHEHHS

Hcxonuelid pacTBOp TecTHpyeMoro coemuHeHust momydanu npu 100x xonmentpammu B 100% DMSO
(10 MM).

Just 11 Towek momywanmu pasBenenust 1 x 3 (t.e. 50 MK nepBoi KoHUEHTparuu no0aBmwsuk K 100 MK
100% DMSO c momyuyenuem 3,33 MM, 50 Mk 3toro modasimsumu k 100 mxr DMSO ¢ momyuennem 1,11 MM u
T.0.).

IMocpencTBoM pas3BeneHust oOpasia it aHanu3a B cooTHomreHnn 1 k 100 (2 mxin B 200 MKIT) TOTyYain Uc-
X0JHYyI0 KoHUeHTpanuoo 100 MkM, npu 3ToM At 11 Todek oCyIIecTBIsIN ee yMEHbILEHHs B 3 pasa.

Bydep nng ananuza: 100 MM KCl, 50 MM Tris 7,5, 5 MM MgCl,, 1 MM DTT, 0,03% BSA.

Peaknmonnas cMmech: mytanTHas popma dpepmenta PKR: 40-400 ur/nynka; ADP: 0,2-1,65 mM; PEP: 0,1-
0,5 MmM; NADH:180 mxM; LDH: 0,5 equautter (Sigma Ne 59023); DTT: 1 mM; BSA: 0,03%.

[Ipumep 12. OgHOTOUYSHHBIN MPOIICHTHEIN aHanu3 aktuBanuu WT PKR.

CoenuHeHne, OMMCAHHOE B JAaHHOM JOKyMEHTe, pa30aBisum mocpenctBoM DMSO u TecTHpoBanu Mpu
KoHeHTparuu 1 MkM. depMeHT pa30aBIsuIH ¢ MOYYCHUEM PacTBOpa pepMeHTa, KOTOPBIH COAEPKHUT 1x Oydep
(100 MM KCIl, 50 MM Tris ¢ pH 7,5, 5 MM MgCl,), a taxxke PEP (koH1m. 3aBucur ot ¢gepmenra), 180 MxkM
NADH, 0,5 eguaunsr LDH, 1 MM DTT, 0,03% BSA; npu 3ToM yka3aHbl KOHEYHBIC KOHIIEHTpAUH 00pa3IoB
JUTsl aHanu3a nocie pasBenenus B 1,11 paza.

CHayvana B JIVHKH JOOaBIISUTH IO 2 MKII pacTBOpa COCAMHEHHUS, a 3aTeM no0aBisuiu mo 180 MK pacTBopa
(depmenTa. B 00pasip! 11t aHanu3a J00ABISUTH BCEe KOMITOHEHTHI, 32 HCKITtoueHneM ADP, U miaHIe sl XpaHuim
B TeueHue 60 MunHyT 1pH K.T. JJoOaBmsuu 20 Mmxn ADP ans oOecrnieueHus Havyana aHalli3a U BBIXOJHBIC JaHHBIC
aHanu3a oueHuBanu ¢ npuMmenenueM OD340. AHanu3 NpoBOIWIM IPU KOMHATHOM TeMIiepaType.

Koneunast kormentpamwst: PKR wt (100 ar/nynka), Tris ¢ pH 7,5 (50 MM), KCI1 (100 MM), MgCl, (5 MM),
ADP (0,48 mM), PEP (0,15 mM), NADH (180 mxM), LDH (0,5 exuanmsl, Sigma 59023), DTT (1 MM) u BSA
(0,03%).

IIpumep 13. OgHOTOUYSHHBIN MPOIICHTHEIN aHanu3 aktuBanuu PKR R510Q.

CoenuHeHHe, OMMCAHHOE B JAaHHOM JOKyMEHTe, pa30aBisum mocpenctBoM DMSO u TecTHpoBanw Mpu
KoHneHTparuu 1 MkM. depMeHT pa30aBIsuIIH ¢ MOYYCHUEM PacTBOpa pepMeHTa, KOTOPBIH COACPKUT 1x Oydep
(100 MM KCl, 50 MM Tris ¢ pH 7,5, 5 MM MgCl,), a taxxke PEP (koH1m. 3aBucur ot ¢gepmenra), 180 MxkM
NADH, 0,5 eguaunsr LDH, 1 MM DTT, 0,03% BSA; npu 3ToM yka3aHbl KOHEYHBIC KOHIIEHTpAUd 00pa3IoB
JUTsl aHaiu3a nocie pasenenus B 1,11 paza.

CHayvana B JIVHKH JOOaBIISUTH IO 2 MKII pacTBOpa COCAMHEHHUS, a 3aTeM no0aBisuiu mo 180 MK pacTBopa
(depmenTa. B 00pasip! 11st aHanm3a J00aBISUIH BCEe KOMITOHEHTHI, 32 HCKITFoueHneM ADP, U miaHIe sl XpaHuim
B TeueHue 60 MunyT 1pu K.T. JloOaBmsmu 20 Mmkn ADP mns oOecrieueHus Havyana aHalli3a U BBIXOJHEBIC JaHHBIC
aHanu3a oueHuBau ¢ npuMmenenueM OD340. Ananu3 NpoBOIWIM IPU KOMHATHOM TeMIiepaType.

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

[Tpumep 14. OgHOTOUSHHBIN MPOIICHTHEIN aHanu3 aktuBanuu PKR R532W.

CoenuHeHre, OMMCAHHOE B JAaHHOM JOKyMEHTe, pa30aBisum mocpenctBoM DMSO u TecTHpoBanu Mpu
KoHIeHTpanuu 1 MKM. DepMeHT pa30aBIIsIu ¢ TIOIYISHHEM pacTBopa GepMeHTa, KOTOPBIA colepkut 1x 0ydep
(100 MM KCl, 50 MM Tris ¢ pH 7,5, 5 MM MgCl,), a Takxe PEP (xonu. 3aBucut ot ¢depmenra), 180 MxM
NADH, 0,5 equanusr LDH, 1 MM DTT, 0,03% BSA; npu 3ToM yka3aHbl KOHCYHBIC KOHIICHTPAIIMUA 00pa3lioB
JUTsl aHanu3a nocie pasBenenus B 1,11 paza.

CHayvana B JIVHKH JOOaBIISUTH IO 2 MKII pacTBOpa COCAMHEHHUS, a 3aTeM no0aBisuiu mo 180 MK pacTBopa
(depmenTa. B 00pasip! 11t aHanm3a J00aBISUIH BCe KOMITOHEHTHI, 32 HCKITtoueHneM ADP, 1 miaHIeTs XpaHuim
B TeueHue 60 MunHyT 1pH K.T. JJoOaBmsumu 20 mxn ADP mns oOecrieueHus Havyana aHalli3a U BBIXOJHBIC JaHHBIC
aHanm3a orneHuBaNM ¢ npuMenenneM OD340. AHanu3 MPOBOIWIM MPU KOMHATHOHM TeMItepaType.

Koneunast kornentparus: PKR R532W (100 ar/mynka), Tris ¢ pH 7,5 (50 mM), KCI1 (100 MM), MgCl,
(5 MmM), ADP (0,36 mM), PEP (0,1 mM), NADH (180 mxM), LDH (0,5 enunuier, Sigma 59023), DTT (1 MM) u
BSA (0,03%).

[Tpumep 15. OgHOTOUSHHBIN MPOIICHTHEIN aHanu3 aktuBanuu PKR T384M.

CoenuHeHHE, OMUCAHHOE B JaHHOM JOKYMEHTE, pa30aBisu mocpeactBoM DMSO u TecTHpoBanu mpu
KoHIeHTpanuu 1| MkM. @epMeHT pa30aBIIsIN ¢ MOJIyIeHHEM pacTBopa pepMeHTa, KOTOPBIH coaepkuT 1x 0ydep
(100 MM KCl, 50 MM Tris ¢ pH 7,5, 5 MM MgCl,), a Takxxe PEP (xonu. 3aBucut ot ¢depmenra), 180 MxM
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NADH, 0,5 equanusr LDH, 1 MM DTT, 0,03% BSA; npu 3ToM yka3aHbl KOHCYHBIC KOHIICHTPAIIMUA 00pa3lioB
JUTsl aHaiu3a nocie pasBenenus B 1,11 paza.

CHavana B JIyHKH J00aBJsUTA TI0 2 MKJT pacTBOpa COCIMHEHUS, a 3aTeM n00aBisu mo 180 MK pacTBopa
(dhepmenTa. B o0Opasipl 11t aHanmmu3a 100aBIISITH BCE KOMIIOHEHTHI, 32 HCKitoueHueM ADP, ¥ ImiaHIIeThl XpaHmIn
B TeueHne 60 muHyT Tipu K.T. JloGasmsmu 20 mxin ADP st obecrieuenns Hadajga aHaIW3a U BBIXOJHBIE JaHHBIS
aHanm3a oreHuBaNu ¢ npuMeHenneM OD340. AHanu3 MPOBOIWIM MPH KOMHATHOHM TeMItepaType.

Koneunast konnentpanus: pactBopumas PKR T384M (300 wr/mynka), Tris ¢ pH 7,5 (50 mM), KCl
(100 MM), MgCy, (5 mM), ADP (0,08 mM), PEP (0,23 mM), NADH (180 mxM), LDH (0,5 enunwnmebl, Sigma
59023), DTT (1 MM) u BSA (0,03%).

ITpumep 16. Ounctka sputpouutos (RBC).

CBeXKyI0 KpOBb, OTOOPAaHHYIO Y 3J0POBEIX AOOpPOBOIBIEB, codupanu B npooupku ¢ KbEDTA. LensHyro
KPOBb OCKAAIH ITOCPEACTBOM LeHTpudyrupoBanus npu 500 g B reuenue 10 munyt. OTpesanu nmopT Tpancdy-
3MOHHOTO MemKka oT Neo-¢wibTpa s yaanenus neiikonutoB Purecell (Fisher NC0267633) na oqun (1) aroiim
Beiie Guiibtpa. [Ipukperusum numuHap mmnpuia odobemoMm 10 M K ocTaBIIeiics OTpe3aHHON TpyOKe, Impucoe-
nuHeHHOU K Neo-¢uibTpy. Croi mia3Mbl KPOBH YAAISIIM OT OCaaKa MEIbHOH KPOBH M OCAZ0K PECYCIIEHIUPO-
BaH B 2x 00weMe (ochaTHO-coneBoro Oydeproro pacteopa (PBS). [lepeHocumu 9 M pecycrieHAUPOBAHHOTO
ocaJika KJIETOK KPOBH B ITOATOTOBJICHHBIN IIMPHUI] 00beMoM 10 M, KOTOPBIA TpHcoeanHEeH K Neo-QuibTpy.
ObecneunBaIy POTEKaHUE IENFHON KPOBH 4epe3 GuiabTp moj NeiicTBHEM CHITBI TSDKECTH, TIOKa BCS KHUIKOCTH
HE MPOXOJIWIa Yepe3 BEPXHIO TPYOKY B (DMIBTPOBANBHBIN AMCK. J00aBIsIM MOpIIEHH K INMPHITY, YA
IITIPHUIl U3 3aXHMa ¥ TEpeBOpadMBaid (UIBTP, 3aTeM IMPOMYCKATH BO3AYX HYepe3 CHCTeMY (QHIBTPOBAHUS
mmpuna. C mpuMeHEeHHEM HOBOT'O MITIPpHIIa 00beMoM 5 Ml yaasuii oTduisTpoBanable RBC n3 memka mocpen-
CTBOM TIOpTa INMNPHIA U IepeHocHIn ouniieHHbple RBC B mpoOupKy 00BeMOM 5 MIT ¢ 3aIEIKUBAIOIIIMCS KOJI-
MayKoM, KOTOpPYI0 MHKyOHMpoBanu Ha Jbay. ObecrneunBanm HEeHTpUYrHpoOBaHHE MPOOUPKH 00BbEMOM 5 MII C
3aleaKuBatomuMcs koiamadkoM rpu S00 g B redenne 10 munyT mipu 15°C, acnupupoBaiy HaI0CATOIHYIO KHUJI-
KocTb u pecycneHnupoBaid B AGAM (1x PBS, 1% rmoko3a, 170 mr/a agenunsa, 5,25 1/1 MaHHATA) TIPH TUIOT-
HocTH 4x10° KITeTOR/MII.

IMpumep 17. Knerounsiii ananuz ATP.

Jst knetounsix aHanuzoB ATP coenunenue, onucaHHoe B JaHHOM JOKyMeHTe, noiayyanu B 100% DMSO
B Buze 10 MM ucxoanoro pactBopa. IlocienoBarenbubie pasBeaenus (1:4) npoBoauiny B 96-1yHOUHOM IIIaHIIE-
Te JuIsl XpaHeHus! ¢ V-o0pa3HBIM JTHOM M 3aTeM X noOasisumd mpu 1:100 B 96-iyHOUYHBIE TUIAHIIETHI C V-
obpasHeiM gHOM, coxepxkamue AGAM. RBC pasbasnsu B cpene AGAM 110 IIOTHOCTH 1x10’ KJIETOK/MJI, T10-
cJie 4ero 100aBIsUTM MX B YEPHBIC aHAINTHYECKUE IJIAHIIETHI C IPO3pavHbIM JHOM 110 90 MKJI/ITyHKa (KOHeuHas
KOHIEHTpAIWs coeanHeHus npu KoHueHtpaun DMSO 0,1%). AHannTudeckne IDIaHIIETH 3aKpBIBAIN C IIPHU-
MEHCHHEM ATIOMHHUEBOW (OJBTH U TEPMETHYHOTO 3aleyaThIBAaHMSI M WHKYOHPOBAIM B TEUEHHE HOYH HpHU
37°C B yBnaxxHeHHOH Kamepe. YpoBHu ATP cunteiBanu ¢ npumenenueM Cell-Titer-Glo (Promega).

W3 onmcaHHBIX TakKUM 00pa30M HEKOTOPHIX ACIIEKTOB HEKOTOPHIX BAPHAHTOB OCYIIECTBICHHUS CIIEAYET I10-
HUMATh, YTO Pa3IMYHbIC U3MEHEHH, MOIU(DHUKAINN U yIydIIeHHs OyAyT OUYeBUAHBI IS CICUAINCTOB B JaH-
HOU o0iacT TeXHUKH. [Ipearmonaraercs, 9To Takue W3MEHEHUS, MOOM(DUKAINY U YITyUIICHUS SBIAIOTCS YaCTHIO
HACTOSIIETO U300pETeHMS, U TIPEIIOIIaraeTcs, YTO OHU HAaXOAATCS B MPeIeNax CYIIHOCTH  00beMa HACTOSIIIETO
n300perenus. COOTBETCTBEHHO, BHIIICYKa3aHHBIC ONMHCAaHKUE U rpad)UdecKre MaTepHaibl IPUBEICHBI HCKIIOUH-
TENIFHO B Ka4eCTBE IIPUMeEpa.
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OOPMVIIA U30BPETEHUA

1. CoenuHeHue, MPENCTABICHHOE CACTYIOMICH CTPYKTYPHOH popMyoi:

Ri R
S =
Q
R}Lﬁ 4 Lﬁw
N a
o
@,
WK ero (papMareBTUICCKU IprueMiieMast Cob,
rae R npencrasisiet coboit C-Cganku,
R? npencrasisier coboit
(RP)p (RP)p (RP),

\,’\- R _ Ry T
\ S Y:,{« ‘7 ) :(,:.N

Rnc Rn
(RP), H (R)
NN :l | :l
\N ( /“

AR X F{m

rae Kaxapli BapuanT RP HesaBUCHMO TIpescTaBiseT co0oil ramore, Cl—C6aJ'IKI/IJ'I, -0C,;-Cgankmi, -NH,,
-NHC,-Cganku, -N(C;-Cgankmn),, -NO, mnu C;-Cgankmi, 3amenienasii OH; wim
v d v
R™ npencrasmser co6oit Bogopox win -C;-Cgankmwr; R™ npexcrasiser coboit Bomopox; P pasen 0, 1 win

2, KaK MMO3BOJISICT BaJICHTHOCTH;
Q mpencrasisieT coboi
(RMn (R")
n n n
)n (R"n
%M ”& R
na Rna

(R") Ry R (RQ Ry, RO RV (RN
n M n G~N y ~N v
e S & W o=y o=Xg
Nw ¢ 0 PR ¥ S Y W
S N},,\. B(' Rna ﬁna Rna — R!n.a. ;

n paseH 0, 1 w2, Kak MO3BOJISIET BAJICHTHOCTD;

Kaxxaplid R" HezaBucumo npeacrasiser coboi ranoren, -OH, -CN, -NH,, C,-Cgankun, C,-CgranoreHanxm,
-OC,-Cganmxun, -C(=O)NH,, -C(=0)OH, -C,gramorenankokcu, -N(C;-Csanmkuin),, -NHOH, -NHC(=O)C,-
CeauIKuiI, -NHCl—C(JaHKI/IH nn C-Cgankun, 3amemenasii OH, -C(=O)NH,, NH, nim -OC,-Cgankunom;

kaxapiii R™ n R™ HGSaBI/ICI/IMO npeacrapiseT coooi Bogopon win -C;-Cganku;

Kkaxabii u3 R* u R® MIPEJICTABISCT COOOU BOIOPOST

kaxpiii w3 R u RF npeLLCTaBJmeT co6oit Bogopoxa, OH, -OC,-Cganxui, ranoreH, C;-CgalKui; Win B Kave-
CTBC alIbTCPHATUBEI R u R¥, B3siTbIC BMEcTe ¢ aToMOM yriaepoJia, K KOTOpOMY OHH MPUCOCAUHECHEI, MOTYT 00pa-
30BBIBaTh C=0.

2. CoenuHenne 1o 1.1 wim ero (apmaneBTHYECKU TpUeMIieMasi COJib, TAC COCTUHCHUE BBIOPAHO U3 Clie-

JYIOLIHX:
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3. Coenuaenue 1o 1.1 wiu 2 uin ero GpapMareBTUIeCKH MpHeMiIeMasi COJib, T COCAUHEHHE MPEICTaBIIC-
HO CJICAYIONICH CTPYKTYPHOU (HOpMyIOu:

I4\s H
N Q N
N N~
s ts B
N= S

4. Coenmuuenue 1o 1.1 unm 2 wim ero GapManeBTUISCKH MIpUeMIIeMast COJib, T COSTUHEHNE TIPeICTaBIIe-

HO CIIeAYIONIeH CTPYKTYpHOU (HOpMYIIOH:
NN H
r'v;%\ Q ,L NN
N= s

5. COGL[I/IHCHI/IG 1o .1 uiu 2 uim ero (bapMaHeBTI/I‘IGCKI/I nmpuemiieMas CoJjib, ri€ COCANHCHUC NIPEaACTaBIC-

HO CIIeAyIONIel CTPYKTYpHOU (HOpMYITOH:
N Q l B
N
\&Nww
N= S

6. Coemuuenue 1o 1.1 wim 2 unu ero papMareBTHIECKH IpreMIieMas COJlb, T/Ie COSAMHEHHE MPeCTaBIIe-

HO CIIeAYIONIeH CTPYKTYpHOU (HOpMYIIOH:
\’}l/\\>\ o |
N s
N
'St UL
N= s

7. Coemuuenue 1o 1.1 wim 2 uny ero papMareBTHIeCKH IpreMIieMas COJib, TJIe COSAMHEHHE MPeCcTaBIIe-

HO CJICAYIONICH CTPYKTYPHOU (HOpMyIOu:
\'}j Yo |
N N N \ =
I S
N= S

8. COGL[I/IHCHI/IG 1o .1 uiu 2 iy ero (bapMaHeBTI/I‘IGCKI/I nmpuemiieMas CoJjib, ri€ COCANHCHUC IPEACTaBIIC-

HO CJICAYIONICH CTPYKTYPHOM (HOpMyIOu:
NN
n% o | -
N)ﬁw N
N= s

9. Coenmuuenue 1o 1.1 wim 2 uny ero papMareBTUIECKH IpreMIieMas COJlb, T/Ie COSAMHEHHE MPeCcTaBIIe-

HO CJICAYIONICH CTPYKTYPHOM (HOpMyIOu:
\N%
o |
N= N A
N= S

10. Coenunenue 1o 1.1 uau 2 wim ero GapMareBTHIESCKH MIpHEMIIeMast COJIb, TJI€ COCTMHEHUE MPEICTaB-

JICHO CIICIYIOIIECH CTPYKTYPHO!H (POpMYIIOii:
S,
Tog b
N\ TN s
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11. Coeaunenne no 1.1 wim 2 uin ero GapMareBTHYECKH IPHEMIIEMas COJIb, TJ€ COeTMHEHHE MpeCTaB-
JICHO ClIeIyIoNIel CTpYKTYpHOH GopMyIIoii:

o o) | H
== N N’N
N\ TN Ly

N= S
12. Coenunenue o 1.1 uau 2 wim ero hapMareBTHIECKH IIpHEeMIIeMasi COJib, TJIe COCTUHEHUE MPEICTaB-
JICHO ClIeIyIoNIel CTPYKTYpHOH GopMyIIoii:
-N
'}l \ I H
N 0]

\{ N NN
N\ N s

13. Coenunenue 1o m.1 uau 2 wim ero GapMaIreBTHIECKH MIpHEMIIEMast COJIb, TJIe COCTUHEHUE MPEICTaB-
JIEHO CJIeNYIOMIEH CTPYKTYPHOH (hOpMYIIOi:
H

SN
\\N (@] |
~o N N N,N
N\ / »\)‘\/)
N= S

14. ®apmarneBTHUYecKass KOMITO3HIINS, coaepkamas 3(h(HEeKTHBHOE KOJMYECTBO COSTMHEHUS 110 JII0OOMY 13
mm. 1-13 v ero ¢papManeBTHIECKH IPUEMIIEMON COJTA U (papMareBTUIECKH PUEMIIEMBI HOCHTEITh.

15. Crioco0 nedeHus aHeMuH y CyObeKTa, IpeycMaTpUBaONi BBeeHUE CYOBEeKTY d(h()EKTHBHOTO KO-
muaecta: (1) coenuHeHus mo obomy u3 mir.1-13 wim ero GapManeBTHIECKH prUeMIIeMoi conr wiu (2) dap-
MAalleBTUYSCKON KOMITO3UIIMH 1O 11.14.

16. Crioco6 mo .15, rne aHeMusl mpeAcTaBisieT co0OH MU3IPUTPOIOITHUECKYIO aHEMHIO, TeMOJIMTHYE-
CKYIO aHEMHIO WITH CEPIIOBUIHOKIIETOUHYIO aHEMHIO.

17. Crioco6 o 1.15, e anemust pecTaBsieT co00i CeprOBUIHOKIETOYHYIO aHEMHUIO.

18. Cnoco6 mo m.16, rae reMonuTHYecKass aHeMUsI TPEJICTaBIIeT COO0M HACJICJCTBEHHYIO W/WIIM BPOX-
JCHHYIO TEMOJINTHYECKYI0O aHEMHIO, IPHOOPETEHHYIO TEMOJIMTHYECKYIO aHEMUIO WIH aHEMHIO, SIBIISIONIYIOCS
COCTaBIIIONICH MYJIBTHCUCTEMHOTO 3a00JICBAHUSI.

19. Crioco6 nedenmst nedunurta nupyBatkuHasbl (PKD) y cyObekrta, mpemycMaTpHBAIONMi BBeICHUE
cyoBekTy ¢ dekTuBHOTO KonmudecTsa: (1) coemuHeHus 1o odomy u3 mim. 1-13 unm ero papmareBTHUESCKH TPH-
eMyieMoi coii Wiy (2) dpapManeBTHIECKOW KOMITO3UITUH 110 11.14.

20. Crioco0 yeueHus TalacceMuM y cyObeKTa, peyCMaTpUBAIOIINKN BBeACHUE CyOBEKTY 3(PPEKTHUBHOTO
konmyectBa: (1) coemuHeHus mo mobomy u3 m.l-13 mnm ero dapmaneBTHYeckn nmpruemiieMoi cos win (2)
(hapmaneBTHIECKOW KOMIO3UIMH 110 11.14.

21. Crioco6 o .20, rzie TanacceMust npecTaBisieT co0oii OeTa-TasacceMuro.

- 107 -



046698

S N\
= .
ey 2
v
b
s,
.
N
3, N
e
’\j/\{ \
%, s
1

- 108 -

z
v
z
z
oy
if
F

SyW
T



046698

Tabsuma NpoMeXyTOUHBIX COSMHEHUH, NPUMEHsIEMBIX B pumepax 1-10

Sl‘;:;‘f;e‘l’] ax CHHTE3 NPOMEsyY TOUHBIX COEAHHEH il
E7-7 1§ DMF-
o S DMA, DCMK, T. N~g
% LOH O~ PVEOHK T &
e HzNJS{’ ~ 2Y NaBH, NJ‘\/Br
0 0 3) CBry, PPh,, DOM
E7-8 Q
n < E\)\
2 1) TsQHTONYyon /=%
N MW, 150°C, T, Y NS
o 2) LiAlH, THF ;
N 3)NCS, PPy “\’}——\ ct
£7-9 oH i
()\j) SOCh, CHCl ()j/’
N J N
Tﬂ{ Tet
£7-10 A 1) TACLNaH,THE Br
2) LiAlM4, THF -
= 3) CBry, PPhy, DCM A4
HN. 7 TN
ErSVEEE 1) NBS, AIBN, BPQO,
CCly, O6paT. X0I0AHABHHEK, HOUL .
O} {f j|/ 2) DIBAL-H. THF (/NT\B’
—C 5 2 DHP, PTSA, DCM  1Hpd S
E7-15 w1 (BECkO, OMAP e
| THF. k. T., 12 4. Boc. | P Br
Mo N NN
2 2) NBS, AIBN, CCl, Soc
80°C, 14 u,
T i 1) NaBH,,CaCl
NRDHg Lallp
fN ] 07 THFRHGO <’N -
S Ng, %}cﬁiﬂcsppm 5N,
E7-19 1), NH;OHHCL eN
{NL DMSO, 90°C, 1,5 4 SL
s o) NBs Al (‘N Br
CLly, B0°C, 16 4.
E721
<\S o W LAH THFOC g
N © 2). <\N s
DOM
8] Br
A ™

- 109 -



046698

E7-22

1), Oumetunammu 8 THR

% tBuDNa, Xantphos =
o Bt Cl N

ci NT N
2). SOCk, DEM ;

£7.23

Cul. DMF, 85 °C repyertmiccrn warpyrtas I[pOﬁleulN
N AN 8[
8

TINIS, DCM k., 1., 24 4,
2) EBUND,, THF 50%Cx. 7., 2 u.
0 3 Metun-2.2-pudtop-2-(bropeyabbonun)auerar

4) LiAH, THF, 0°C-k. 7., | w. S/KCF
5} AnGpomrpudenundocdun 3

DCM, 0 Tk, T.

£7-24

<J/

HATPEBAHHE, 0OpaT. Cl

T NCS, CCly, %0001, 1 0. {f L
2) NBS, BPO, CCl, FArbesatic, obpar. N o

0101, 3 .

E7-25

Br

S

iy

N O\/
@]

1) CH;ON2, MEDH. 50°C, 3 u.

<
2) LiAlH,, THE I,OH

£7-27

§ S—

=N
o
OH

1) Mal, KTy, DMF K. T. T

2)NBS. BPO 7 NO;

~,

E7.28

et

o
i
O O O G,
H
T X
1) C52C03, PHOAC),, BINAP E

TOJIVOJL. HATDEBAHKE, ODDaTHblH XOJIOIHIbHUK ﬁ/
L&/ .
2) TBAF, DMF, 65 °C (DMBELN N B

33 CO, PA(@pphiCs, TEA, MeOH
4) LiAlH,, THF
5) NBS, PPhy, DOM

E?-29

13 m-CPBA, DOM K. T.

. ur\/INj/\C E
Tomon Harpcnazmuc o0p
2) pOCI3’AOJ10,J[11]>([:JI11\ ZF

3) LiAfH,, THF, 00

E7-30

N
Hl\iﬁ?

13 THCL TEA, DCM Gl
PN
2} LiAlH,, THF K. T. /ﬁj:‘;

3)yMsCL DIPER, DCM Trt

- 110 -




046698

E7-41

1) =gy .

e
e =
@AO/\V 2)2-1/10,:[01(1;1{6&{%01‘1}{115[ KHCIOTA \N, OH
3 HOSG,0MK,
4) BBry DOM
E7-.43 o 1) NaNg CHsl CuSQ0, N
= M
ackopdaT HaTPuUa ;
RN 2) LAH THF ,,NJ)F“\DH
E7-46 o [/
O {,)/ OH 3
1) SEMCH DIFEA = g
N o %.N,N SEM f: N-SEM
O *«.N- 2) NaBH,, MeOH N
O~
Ol QH
E7-55 /=N o
TnaN‘N/’H-(Ox TYLAH, THF.0°C, 1 u. Nﬁ___N
TriiN N
2 2} MsCILTEA DCMx. T 150 N’)\/"«-
3y LiCHL DMSO k. T., 2 1.
E7-56 ¥ o
1)H;_EN'N\?
0O o . .
BCM, 0°C 24, 8 3) B8y Br
A omn I (9o &
2} PySg, ANOKCAH  N-N 4)PBry, DOM N N
45°C, 24
Eg-4 1} {Boz)0 -
2} {Bog)0, DMAP, THF o
2 31NBS, AIBN, DCE |
| ..... et Bgc\N NK Br
HANT N 4) Q b
/"--_
/No’P‘O
H
DIPEA, CHyCN
E8-11 1)y MNaBH4, MeOH
(/\S 2) SOCE, DOM i S
N'/)\-";O <¢;l\/Ci
E8-18 1} NBS AIRN RPQO
. cmquarpcmu., obpar. xon04., HOYE o~
O>~\ ,:N]/ 2) DIBALH, THF (,5\*:“‘ 50,
-9 S 3} DHP, PTSA, DCM Thpo Q
4} PHSO,Na, DMSO
E8-23 O
~ .
New o 1) SEM-Cl NaH SEM»N’Nj/\SOZP?‘
N P 2YLAH, THF N
N 3) SQCly, DCM

4} Ph302Na, DMBS0O

-111-




046698

1} {Boc),O = ]
Boc. X Br

F8-27, ER- 1) (BooL,ODCM, TEA, DMAP. K. T.
28, E8-37, N 2).N-PropGensoncynshonumm N
E8-38 HN—g I n-Buli, THF BocHN—¢ I\{;E
s 3). NCS, BPO, 80°C, 2 . S
Br =
EB-27, E8- o 1) SEMCL NaHTHF. 0°C, 20,
28, N . 2) LAH, THF, 0°C.1 4. \
EB-32, E8- Ve O : v j/\Ci
40 N 3) SOCH,DCM, 0°C, 1 4. e
E8-30 o IS
1) LAH, THF
OF N =N =N,
L N— 2socRoCMK T Ta L N
E8-31 '?S’\"E‘
HoMN.._ -5 ‘1} TsQH TOAYON ar
\g ) MW,150°C, 1 u
e N
4
O 2)LiAH,. THE 2y ‘%1
N 3) Aubpomrpudenundochus
THF & 1., 1 0.
£8-32 N 1)NCS, GOl soma o (P o &
E8:33 ¢ ] & L
5 2) NBS, BPO, CCi, SIbepagie. o0par. 3y Br
E8-36 m\ NaBH,, MeOH, k. . “
o S o e
B8-52 1) {Boc),0, 60 °C _
o~ F 2) Me! NaH, DMF @& F
1\,“/\ Booc. A SO.Ph
HAN" TN 3) NBS,AIBN, CCl, 'T‘ N
4) DMSO, PhSO,Na
ES-53 =
e ¢
X,
HaNT N

2) NBS,AIBN NN

dur. 2

@ EBpasuiickasi naTeHTHas opraHusauus, EAMB
Poccusi, 109012, MockBa, Manblii Yepkacckuit nep., 2

-112 -




	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

