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COEJMHEHUA 7-(METUJIAMUHO)THPA30JIO[1,5-ATTMPUMUWIUH-3-
KAPBOKCAMUJIA

HacTosiiiee n3o00peTeHne OTHOCUTCSI K HOBBIM COEIMHEHHUSIM, KOTOPBIE CBSI3bIBAIOTCS C
ncepnoknHa3HbM 1oMeHoM (JH2) TYK2 u uHrubupyroT nepenavy CUrHaJIOB ONpeaeIeHHbIX
LINTOKMHOB, B YaCTHOCTHU nepenady curHanos IL-23 u IFNo, k papmanesruaeckum
KOMITO3ULIMSIM, COAEPIKAIIUM YKa3aHHbIE COENUMHEHHs, K CrIoco0aM MPUMEHEHUs YKa3aHHbBIX
COeMHEHUI JIs JISUSHHs OTIPENIEIeHHBIX Ay TOMMMYHHBIX 3a00JI€BaHHA, M K IPOMEKYTOUHBIM
COEIMHEHUSIM U crIoco0am, MOAXOASIIIUM IS CHHTE3a YKa3aHHbBIX COCIMHEHUI.

Cunraercs, 4To 1copuas v Apyrue ayTOuMMyHHbIe 3a00J1€BaHus, TaKue KaK AHaderT,
ornocpenoBaHsl nepenadeii cursanos TYK2 HEKOTOPHIX TPOBOCHANUTENbHBIX LIUTOKUHOB (CM.,
Hanpumep, J.S. Tokarski, et al., J. Biol. Chem., Tom 290(17), ctp. 11061-11074 (2015)
L.Marroqui, et al., Diabetes, Tom 64, ctp. 3808-3817 (2015)). Ilcopua3s mpeacrasisier coOoi
XPOHHUECKOE KOXKHOE 3a00sIeBaHNe, KOTOPBIM, IO OLIEHKaM, TOPAKEHO MPUMEpPHO 2%
HaceNieHus B LeJIoM. BapuaHThl jeueHus ncopuasa BKIYAIOT, HAIPUMED, MECTHOE JIEUEHHE,
TaKOe KaK KOPTUKOCTEPOUABI, (POTOTEPAIHIO, TAKYIO KaK YIBTPApHONIETOBOE H3JIyUEHUE CIIEKTPa
B (UVB), u cucremHoe neueHue, Takoe Kak MeToTpeKkcar u anpemmiact. K coxanenuro, Takue
areHThl He Bceraa odecrnednBaroT 3G PeKTHBHOE JIeUeHHEe U MOTYT ObITh CBSI3aHBI C PA3THYHBIMU
HeOJIaronpUATHBIMUA TOOOYHBIME S PeKTaMHu.

B 3asBke US 2019/0031664 A1 packpbIThl HEKOTOpBIE 3aMeleHHbIe MUPa30Jo[ 1,5-
a|MMPUMUANHBL, TOAXOASALINE JUIS JISYSHHS] PA3JIMUHbBIX BOCTIAIUTEIBHBIX U 8y TOUMMYHHBIX
3aboneBanuii mocpenacreom unruOuposanus TYK2. B marente CIIIA Ne 7557110 onucanbl
HEKOTOpBIE POM3BOAHBIE MUPa30J0[ |,5-a]nupuMHUIHA B KA4€CTBE MHTHOUTOPOB KUHA3BI,
MOJXOASAIMX JJIs JISUEeHHs ONOCPEOBAHHBIX KMHA30M HAPYIIEHUHN, TAKUX KaK BOCTIAJIUTENbHbIE
3a00JIeBaHMSI U ay TOUMMYHHbBIE 3a00JIeBaHUSI.

CyimecTByeT MOTpeOHOCTD B AJIbTEPHATUBHOM JICYEHUU ayTOMMMYHHBIX 3a00JIEBAaHUH,
TaKHUX KakK 1copuas, cucteMHast kpacHas Bodanka (CKB) u quaber. B wacTHOCTH, CyliecTByeT
NOTPEeOHOCTh B COEUHEHHUSIX, KOTOpbIe CBsA3bIBatOTCs ¢ fomerHoM TYK?2 JH2. Kpowme toro,
CYILIECTBYET MOTPEOHOCTh B COEAMHEHHSIX, KOTOpbIe CBsi3bIBAOTCS ¢ jomeHoM JH2 TYK?2 u

UHruOHpyIoT nepenady cursanos 1L-23 u IFNa.
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WIH ero (papMarleBTUYeCKH MPHEMIIEMYIO COJIb.

B onHOM BapuaHTe peanu3anuy HaCTOSINEro H300pEeTeH s TaKXKe MPENJIOKEH CIoco0
JICUCHUS IICOpHAa3a y nalfeHTa, Hy>KAar0 M ETroCs B TAKOM JICHCHU U, IPUYICM YKaSaHHbIﬁ CHOCO6
BKJIIOUYAET BBeeHUE NaueHTy 3 pexTnBHOro Konndyectsa coenunenns @opmyier [ miu ero
bapmaLieBTHUECKU TTPHEMIIEMO coid. B ogHOM BapuaHTe peann3aiiui HaCTOSIIIEro
n300peTenust Takxke npemiokeH crnocod neyennss CKB y manuenTa, HyKIarOIEerocs B TAKOM
JICYEHUH, TIPUUEM YKa3aHHBIN CIOCO0 BKIIIOYAET BBEACHUE MALMEHTY 3¢ ()EeKTUBHOTO
KosuecTBa coequHenust @opmyisl I wium ero papmanesrudecku npuemiemMoni conu. B ogaoM
BAPUAHTE PEeATN3ALNH HACTOALIETO H300PETEeH s JONOJIHUTEIBHO MPEAJIOKEH CIIOCO0 JTeueHHsI
3a00JieBaHMsI, BBIOPAHHOTO M3 TPYIIIIbI, COCTOSINEH 13 BOCHAIUTENILHOTO 3a001eBaHuUs
KUIIEYHHKA, SI3BEHHOTO KOouTa, Oose3Hn KpoHa, mcopuaTuyeckoro apTpura, peBMaTOHIHOTO
aptpura (PA), 04aroBoii ajoney, aTOMUYECKOro IepMaTHTa, aKCHAJIbHOTO CIIOHIUIOAPTPHTA,
paccestuaoro ckieposa (PC), nuabera 1 Tumna, nuabera 2 TUMA U JTATEHTHOTO ayTOUMMYHHOT'O
nuadera y B3pocibix (latent autoimmune diabetes of adults, LADA) y nauuenTa,
HYXXAarOMErocsa B TAKOM JICUEHUHU, ITPHUYEM YKaSaHHbIﬁ CHOCO6 BKJIFOYA€T BBCACHUC MALIUCHTY
3¢ exkTUBHOrO KonvecTBa coenquHeHust @opmyisl | wim ero papManeBTHUECKH TPUEMIIEMON
COJIH.

B ogHOM BapuaHTe peanu3aliy HACTOSIIErO H300PETEHNUS JOTOIHUTENBHO MPEIIOKEHO
coenunenue @opmyisl I nm ero papmaneBTHUECKH pUeMIIEMast COJIb IJIsl IPUMEHEHUS B
Tepanuu. B OZHOM BapuaHTe peasu3aluy HACTOSIIEro H300PETEHNUS MPEIOKEHO COeIMHEHIE
@opmyasl | wm ero gpapManeBTHYECKH pUeMIIeMast COJIb JJIsi IPUMEHEHHSI B JIEYSHUU
nicopruasza. B ogHOM BapuaHTe peann3alui HACTOSAIIETO H300PETEHUS MPEJIOKEHO COSTUHEHHE
@opmyasr | wim ero gpapmaneBTHYECKH puemMyieMast Cotb 11 mpuMeHeHus B iedennn CKB. B
OJTHOM BapUAHTE PEATH3aLMH HACTOSILIETO N300PETEHHS TAK)KE MPEAJIOKEHO COSAMHEHNE
@opmyasl | wm ero gpapManeBTHYECKH IpUeMIeMast COJb JJIsi IPUMEHEHHSI B JISYSHUU
3aboeBanHusi, BHIOPAHHOTO U3 IPYIIIbI, COCTOSIIIEN U3 BOCTIAIUTEIBHOTO 3200 e BaHUS
KUIIIEYHHKA, SI3BEHHOTO KojuTa, 6oe3nu KpoHa, ncopuaruyeckoro aptpura, PA, odarooi
aJIOTIeLIMH, aTOMUYECKOro IEPMaTHTA, aKCHAIbHOTO crioHamoaptputa, PC, nuabera 1 Tuma,

nuadera 2 tuna u LADA.
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B onHOM BapuaHTe peanu3aluy HaCTOSIIEro H300PETEHHSI TAaKXKe MPEIIIOKEHO
npuMeHeHne coenuHennst @opmysl 1 mim ero papmaneBTHUECKH MPUEMIIEMON COJH AJIs
MOJIyUE€HUs JIEKAPCTBEHHOTO CPENICTBA AJIs JIeUeHUs Ncopuasa. B oHOM BapuaHTe peanu3alnuu
HACTOSIIIETO M300pETeHHs MPEAJIOKEHO MPUMeHeHne coennHeHust @opmydsl | nm ero
bapmarieBTHYECKH IPUEMIIEMOI COJIU IS TTOJTyYEHUS JIEKAPCTBEHHOTO CPEICTBA [T JICUEHUS
CKB. B oxgHOM BapuaHTe peain3aliy HaCTOSLIEr0 H300PETeHUs TaKXKe TPEIJIONKEHO
npuMeHeHue coenunennst @opmysl 1 mm ero papmaneBTHUECKH MPUEMIIEMON COJH AJIs
NOJTY4€HUS JIEKAPCTBEHHOT'O CPEACTBA /IS JIeUeHUs 3a00JI€BaHNs, BBIOPAHHOTO M3 TPYIIIbI,
COCTOSALIEH U3 BOCTIAJIUTENIBHOTO 3a00JI€BaHMsI KULIIEYHHKA, I3BEHHOT0 KouTa, Oone3nu Kpona,
MICOPUATUUYECKOro apTpura, PA, 04arosoii ajnoneuuu, aTonu4eckoro JepMaTuTa, akCHalbHOTIO
cnonawioaprpura, PC, nuabera 1 Tumna, nuabera 2 tuna u LADA.

B onHOM BapuaHTe peanu3aliy HACTOSIIEro N300peTeHUs TOOIHUTENBHO MPEIoKeHa
dapmarieBTHUECKass KOMITO3ULINSA, coaepakaras coequHenne @opmyiel I nnm ero
(apmareBTHYECKH IPUEMIIEMYIO COJIb, C OHUM WK OoJiee (hapMaleBTHYECKH MPUEMIIEMbIMU
HOCHTEJISIMH, Pa30aBUTENSIMH WIIM BCIIOMOTaTeIbHbIMU BELIECTBAMU. B OJJTHOM BapuaHTe
peanu3ayy HaCTOSINEro N300peTeH s TOTIOIHUTEIBHO MPEJIONKEH CIIOCOo0 MOyYeHUs
(apmarieBTHYECKOIT KOMITO3UIIMY, BKIIFOUAIOIINI cMelBaHue coennHerns @opmynsl [ unm ero
(bapMarieBTHYECKHU MPUEMJIEMOI COJIU C OTHUM HJIH OoJiee (hapMaLeBTHUYECKU PUEMIIEMbIMU
HOCUTEJISIMH, pa30aBUTENSIMU HJTH BCIIOMOTATEIbHBIMH BEIIECTBAMH. B OHOM BapuaHTe
pea3anuy HacTosIee N300pEeTeHNE TAK)KE BKIIFOUAET HOBBIE MPOMEKYTOUHBIE COSTUHEHHS U
crocoObl cuHTe3a coennHenuit @opmy bt 1.

Hcnonb3yemMble B JTaHHOM JOKYMEHTE TEPMUHBI «JICHAIIHI», «JI€UEHUEY UITH «JIE€UUTDY
BKJIFOYAIOT OrpAaHUYEHUE, 3aMeIJICHHE, OCTAHOBKY MJIM OOpalneHue MporpecCupoOBaHus HITH
TSKECTH CYILECTBYIOLIEr0 CUMIITOMA WJIU HapyIIEeHUS.

Hcnonb3yeMslil B JTaHHOM JOKYMEHTE TEPMUH «ITallUeHT» OTHOCUTCS K
MJIEKOTIUTAIOLIEMY, B YACTHOCTH, YEJIOBEKY.

Hcnonp3yemslii B JaHHOM JOKYMEHTE TEPMHH «3((EKTUBHOE KOJIMYECTBO» OTHOCUTCS K
KOJINYECTBY WJIN 103€ COSAMHEHUS COTJIACHO HACTOSALIEMY M300PETEHHIO WIIN €70
bapmMareBTHYECKH PUEMIIEMOI COJIH, KOTOPOE MPU OAHOKPATHOM MJIM MHOTOKPATHOM
BBEJICHUH €r0 A03bI MALMEHTY obecreunBaeT TpeOyeMblil 3P PeKT y mauueHTa, oIekKaIero
JUArHOCTUKE WJIU JIEYEHUIO.

O dexTHBHOE KOTUIECTBO MOXKET ObITh YCTAHOBJICHO CIEIUAIMCTOM B JAHHOW 00JlacTH
TEXHUKU MOCPEICTBOM IPUMEHEHHS U3BECTHBIX CIIOCOOOB U HAOMIOIEHUS 32 Pe3YJIbTaTaMH,
NOJY4E€HHBIMU TIPH aHAJIOTMYHBIX 00cTOosATeNbCTBaX. [Ipu onpenenennn 3¢pPeKTUBHOTO s

NnanueHTa KOJIN4YCCTBA Ha6m011a}0m1/11‘/'1 Bpaqy-AUAarHOCTHUK YUUTBIBACT MHOKECTBO q)aKTOpOB,
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BKJIFOYasi, HO HE OTPAHUYMBASCh UMH: OMOJIOTMYECKHH BUA MALIUEHTA, €r0 pa3Mep, BO3pacT U
o011ee COCTOsTHIE 30POBBSI, KOHKPETHOE BOBJIICYEHHOE 3a00JIeBAaHNE WIIM HAPYLICHUE, CTETIEHb
BOBJICUEHHOCTH B NMATOJOTMYECKHUI MPOLIECC WIIN TSDKECTh 3a00JIEBAaHHS WA HAPYIIEHHS,
peakuus OTAENbHOIO MAllMEeHTa;, KOHKPETHOE BBEACHHOE COSTMHEHNE, CIIOCO0 BBEEHHS,
XapaKTEePUCTHKU OMOJOCTYITHOCTH BBEIEHHOTO TIpenapaTa; BbIOpaHHAs CXeMa JICUEHHS,
NPUMEHEHNE COMYTCTBYIOLIHX JIEKAPCTBEHHBIX MPETAPATOB; U APYTUE PEIECBAHTHBIE
00CTOSITENBCTBA.

CoenuHeHus COTJIaCHO HACTOSALIEMY H300PETEHHIO COCTABIISIOT B (papMaLieBTHYECKHE
KOMITO3ULIMH, KOTOPbIE BBOAAT JIFOOBIM CIIOCOOOM, 00€CTIEYMBAIOIUM OHOOCTYITHOCTD
coenuHeHusi. HanOonee npennoyTUTENBHO, TAKUE KOMITO3ULIMU NIPEAHA3HAYEHbI JJISI
NepopasbHOro BBeAieHUsA. Takue papmaneBTHYeCKHe KOMIIO3ULMH U CIIOCOOBI UX MOTYyUEHUs
XOpOIIO M3BECTHBI B JaHHOH oOnactu (cm., Hanpumep, Remington: The Science and Practice of
Pharmacy, penakrop L.V. Allen, 22-e uznanue, Pharmaceutical Press, 2012).

Coenunenus @opmy:sl | mm ux papmaneBTHIeCKH IpueMIIeMasi CoJib Haubounee
HOAXOMST AJIsl IPUMEHEHHS B CIIOcO0aX JICYSHHUS COTIIACHO HACTOSIIEMY M300PETEeHHIO, IPH
5TOM BC€ KOH(PUrypaLuy, BKIIOYasi YHAHTHOMEPBI i UX CMECH, BKJIFOUas palleMaThl, BXOJAT B
o0beM Hacrosimero n3ooperenusi. Creayer NOHUMATh, YTO YKa3aHHbIE KOH(PHUTYpaLIHH
NPUMEHHUMBI KaK K CIIOco0aM JISYeHHsI, TAK M K COSMHEHUSIM COTJIACHO HACTOSIIEMY
U300PETEHHIO.

KoHkpeTHbIe TPOMEKYTOUHBIE COEAMHEHUS], ONHCAHHBIE B MOCJIEAYIOIINUX MPUMepax
TIOJIY4€HUS1, MOTYT COZIEPIKaTh OIHY WJIH OOJiee a30THBIX 3aIUTHBIX rpymm. Clieayer moOHUMAaTh,
YTO 3AIUTHBIE FPYTITBI MOTYT OBITh PA3JIMUHBIMU, YTO U3BECTHO CIIELUAIUCTAM B TAHHOU
00JIACTH TEXHUKH, B 3aBUCUMOCTH OT KOHKPETHBIX PEAKLIMOHHBIX YCJIOBUI U KOHKPETHBIX
NPOBOIMMBIX MPEBPALIEHHUH. Y CJIOBUS BBEACHUS U YIAICHUS 3AIIUTHBIX TP H3BECTHBI
CIEeLMAIMCTaM B JAHHOM 00J1aCTH TEXHHUKH U OIUCAHBI B TUTEpaType (CM., Hanpumep, “Greene’s
Protective Groups in Organic Synthesis”, aeTBepToe nsnanue, aBropsl Peter G.M. Wuts u
Theodora W. Greene, John Wiley and Sons, Inc. 2007).

OtnenbHbIe H30MEPBI, BKJIIOYAsi SHAHTHOMEPDI, MOTYT ObITh OTJEJIEHBI WIIA PA3eNIeHbI
CTHEIHUATUCTOM B JaHHOU 00J1acTH B JIFOOOW yIOOHBII MOMEHT CHHTE3a COEIMHEHUH COTJIACHO
HACTOSIIIEMY U300PETEHHIO TAKUMHU CTIOCO0aMH, KaK METOAMKH CEIEKTUBHON KPUCTAUTU3ALIIH
WK XupajibHast xpomaTtorpadus (cMm., Hanpumep, J. Jacques ef al., "Enantiomers, Racemates,
and Resolutions", John Wiley and Sons, Inc., 1981, u E.L. Eliel u S H. Wilen,” Stereochemistry
of Organic Compounds”, Wiley-Interscience, 1994).

dapmaLeBTHYECKH IPUEMIIEMAsi COJIb COSMHEHUS COTJIACHO HACTOSALIEMY H300PETEHHIO

MO3KeT OBITh O0pa3OBaHa, HATIPUMED, C TTIOMOIIBIO PEAKIIMU MEXKY MOAXOASIIIAM CBOOOTHBIM
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OCHOBAHHEM COEMHEHHSI COTJIACHO HACTOSIIIEMY H300PETEHHUIO M ITOAX OISt
(bapmMareBTHYECKH MPHUEMIIEMOI KUCIOTOH B MOIXOASIIEM PACTBOPUTEIIE, TAKOM Kak
IVSTUIIOBBIN 3(Up, IPpH CTAHAAPTHBIX YCIOBUSX, U3BECTHBIX B JAHHOH 00JIACTH TEXHHUKHU.
Kpowme Toro, obpazoBanue Takux GpapMarieBTUIECKH PUEMIIEMBIX COJIEH MOKET MMPOUCXONUTD
OITHOBPEMEHHO CO CHSITHEM a30THBIX 3alUTHBIX rpynm. Cw., Hanpumep, Gould, P.L., “Salt
selection for basic drugs,” International Journal of Pharmaceutics, 33: 201-217 (1986); Bastin,
RJ., et al. “Salt Selection and Optimization Procedures for Pharmaceutical New Chemical
Entities,” Organic Process Research and Development, 4. 427-435 (2000); u Berge, SM., et al.,
“Pharmaceutical Salts,” Journal of Pharmaceutical Sciences, 66: 1-19, (1977).

OmnpenenenHble COKpaleHus pacinpoBbIBAIOTCS creayromuM oopazom: « BINAP»
oTHOCcUTCA K (£)-2,2'-0uc(nudpennndocpuno)-1,1’-ounadranuny; «BOP» otHOCHTCA K
rekcadropdochary (Oenzorpuason-1-mnokcu)rpuc(numermnnamuno)ochonus; «BrettPhosy»
OTHOCHUTCSI K quiumkiorekcui|3,6-numerokcu-2',4',6'-rpuc(1-metmmtun)|[ 1,1'-6udennn]-2-
wi]ochuny; « IXM» oTHOCHTCS K quxiopmerany, «KDEM» OTHOCHTCS K TS TUIIMAJIOHATY;

« AU A» orHocutcs k N,N-nunzonponumtunamuny, «KDMEM» otHOCHTCS K
moauduimposanHoi lynsbekko cpene Urna; « IM®PA» orocutcst k N,N-
mumverundopmamuny; « IMCO» otHOCcuTCs k numetmicynbdpokenny; KEtOAc» oTHOCHTCS K
stunaueraty; «EtOH» orHOcuTCS K 3TaHONy U 3THIIOBOMY ciupTy; «@BC» oTHOCHTCS K
¢eranpHOM Obrubeii chiBopoTke, «KHATU» oTHOCUTCs K rekcadropdocdary 1-
[Ouc(numerunamuno)meruneH|-1H-1,2,3-tpuazomno[4,5-b | nupununuii-3-okcuna; «KHEPES»
OTHOCHUTCSI K 4-(2-rUapoKCus T )- | -unepa3suHITaHCyIb(HOHOBOI kucioTe, «BIKX»
OTHOCHUTCSI K BBICOKO3(PeKTHBHOI kuaKocTHOH xpomarorpadum; «IFNa» oTHOCHUTCS K anbda-
unrepdepony; «IL-2» orHOCUTCS K MHTEpelkuny 2; «IL-23» OTHOCUTCS K MHTEpJIeHKIHY 23;
«JAK» otHOCHUTCS K siHyc-kuHa3e, « LIHMDS» OTHOCHUTCS K TeKCAMETHIIIUCHIIA3HTY JTUTHS,
«Mel» otHOCuTCS K HonucTtomy metuny;, «MeNH2» otHocutcs k metunamuny; «MeOH»
OTHOCHTCSI K METAHOJY U MeTUIoBOMY criupTy; «MTB2» oTHOCUTCS K MeTun-mpemn-
oytunosomy 3¢upy; «NaOEt» otHocuTes k sTokcuny Hatpusi; «Pd-175 [tBuBrettPhos
Pd(ammmn)JOTH orHOCUTCs K Tpudnaty ammmn(2-nu-mpem-0ytundocduro-3,6-1MMETOKCH-
2'4' 6'-rpunzonponmi-1,1'-oupennn)namnagusi(Il); «KRPM» otHOocHTCS K 000pOTaM B MUHYTY;
«RPMI» orHocuTcst Kk MemopuanbHomy uHCTUTYTY Posyann [Tapk; «TOA» orHOCuTCS K
TpuyTHNaMuHY;, « TT'®» otHOCHTCS K TeTparuapodypany; « TYK2» oTHOCHTCS K THPO3SHHKHHA3E
2; «<UVB» otHOocuTcs K yabrpaduoneroomy usiyuenuto B; u « STAT» orHocuTes K
npeo0pa3oBaTeNt0 CUTHANA H aKTHBATOPY OeJTka TPAHCKPHUITLIUH.

CoenuHeHuUs1 COTJIAaCHO HACTOSALIEMY H300PETEHHIO HIIH UX (papMalieBTHIeCKH

NMPpUEMIIEMBIC COJIN TTOJYYarOT ¢ TOMOIIBKO MHOXKECTBA MECTOAUK, U3BCCTHBIX CPEIHUM
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CIeLMAIMCTaM B JAHHOH 00JIaCTH TEXHHUKH, IPUYEM HEKOTOPbIEC U3 YKa3aHHBIX METOUK
NpeCTaBJIeHbl HUKE HAa CXeMax, B IpUMepax MnoyyyeHus u npumMepax. IIponykTel kakaon
CTaJ1H HAa TPUBEIEHHBIX HUKE CXEMaX MOTYT ObITh BBIIEIECHbI TPAIULIHOHHBIMA METOAMH,
XOPOLIO U3BECTHBIMH B IAHHOW OOJIACTH TEXHUKH, BKJIFOUAs SKCTPAKIHIO, YIIAPUBAHHUE,
ocaxkzeHne, xpomarorpaduro, puIbTpoBaHNE, paCTUPAHKE B MOPOIIOK U KpUcTayun3anuio. Ha
CIIEYIOIINX HIDKE CXEMaX BCE 3aMECTUTENH, €CIIM HE YKa3aHO MHOE, SIBJIAIOTCS TAKUMHU, Kak
oTpeneNieHO paHee. PeareHThl M NCXOIHBIE BELIECTBA OOIENOCTYITHBI CPEAHUM CIIELIUAINCTAM B
IaHHOM oOnacTu TexHUkH. be3 orpaHmueHust 00beMa HaCTOSINEro H300PETEHH s, CIEAYIOLIHE
CXEMBI, IPUMEPHI MONYYEHHS U IPUMEPBI IPEICTABIEHBI AJI AOTOJIHUTEIbHON WILTIOCTPALIUU

HACTOSIIETO U300pETeHMSI.

Cxema 1
O o)
S S >Yo H
HOJ\I/\/ Cramua A HTJ\/\/ > CranmB }—N H Cragus C
HN__O > HNYO > 0 ...) — =
O>< O>< O=~N
|
1 2 3
SO, H
oA
|
4

Ha cxeme 1, ctanust A, oOpa3oBaHue coenrHeHus (2) MOKa3aHO KaK aMHUIHOE COYeTaHUe
B YCJIOBUSIX, XOPOIIO U3BECTHBIX B JAHHOM 00JyacTu, Mexny coenuHenueM (1) u MeNH: ¢
UCIIOJIb30BAaHUEM MOIXOASIIET0 OPraHUYECKOr0 OCHOBAHUS, TaKOro Kak JIMDA, 1 moaxoasimero
cBszyrowiero areHTa, Takoro kak HATU B pactBopurene, Takom kak JIM®A, pu 0-22 °C.

Ha cragnu B x coenunenuto (2) nobassitor Mel ¢ obpa3zoBanneM HOAHIHON COMH
IMMETHICYIB(POHUS C MOCIEAYIoIIeld 00pabOTKOM MOIXOASIIIUM OCHOBAHUEM, TAKIM KaK
LiHMDS, B nogxozsiem pactBopurene, Takom kak TI'®, npu 0-22 °C ¢ nonyueHuem
[UKJIM30BAaHHOTO coenuHeHus (3).

Ha cragnu C ¢ coenunenust (3) CHUMAIOT 3aIUTY B CTAHAAPTHBIX YCIOBUSX C
UCTIOJIb30BAaHUEM MOIXOASIIECH KHCIOTBI, TAKOH KaK 4-MeTHIOEH30JICYIb(OHOBAS KHCIIOTA, B
MOAXOJIALIEM PACTBOPHUTENE, TAKOM KaK allETOHUTPIIL, IPH TeMIiiepaTtype okoio 55 °C ¢

MOCTIE Y FOIITNM TOOABJIEHUEM PAaCTBOPUTEIIS, TaKOro kKak MTBD, 1uist ocaskieHus: COeTuHEHUs

(4).
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Cxema 2
0O o) (@]
H o Cramus A R H o Crama B R_ NH,
x ) ™ o) X
5 6 7

Ha cxeme 2, ctanus A, nmpoBomsaT peakiuio byxsanbaa Mexny coenuHerueM (5) u
3aMeIIeHHbIM OpoMnupuauHOM, ucrone3yst Cul ¢ moaxoAAIM OCHOBAaHHEM, TAKHM Kak
kapOOHAT KaJusi, B IOOXOASIINX PaCTBOPUTENISIX, TakuX kKak JIM®PA u 1,4-guokcas, ¢
nojy4eHueM coequHeHus (6). B HEKOTOPBIX ciydasx K peaKLIHOHHOW CMECH TaKke H00aBISIOT
N, N'-gumernnstan-1,2-quamMu.

Ha craguu B nokasaHo cHsTHe 3aIuThI ¢ coequHeHus (6) MocpeacTBOM MMIPUPOBAHUS C
HCTIOJIb30BaHUEM MOAXOASALIEro Katanauzaropa, Takoro kak 10% Pd/C nnmm 20% Pd(OH)./C, B
pactBopuTene, TakoMm kak EtOH nnn MeOH, B atmocdepe Bogoposa nox naBieHneM ¢

nojiyueHueM coenuHenus (7).

Cxema 3
H OH al
N
H,N . SN-N _N
2 \ /N Cramusa A /I/\)\N N Cranusa B f\N N\ Cramusa C
o —_— o7 N = — NS E—
- o)
o) o e
9o ) 0 )
“NH

. “NH

2 N-

Cl/iN\% . E o Cragua D RJQ\N/KN\)N;N\Q Cramua E
; %

12

o

° o l OJJ

N
/

SNH
SNH ] 7 Z>N-N
SO; M N )
"
/l = ’N\ HaN—T..., Cramusa F R” NN
00 . SR o
R’ N7 SN N HN |
o

13 4 ®opmyna la
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Ha cxeme 3, ctanust A, mokasano nodasnenne DEM k coenunenuro (8) u mocienyrommas
LUKJIN3aLus 10 coequHeHns (9) ¢ UCTIOIBb30BAHUEM MTOIXOSIIEr0 OCHOBAHUS, TAKOTO KaK
NaOEt unn mpem-0yTokcun xanusi, npu temneparype okoso 80 °C B pacTBopHTeNe, TAKOM Kak
EtOH.

Ha cragnu B 7-runpokcu- u S-okcorpymnmsl coeauHeHus (9) MOryT ObITh XJIOPUPOBAHBI C
UCTIOJIb30BAaHMEM MOIXOASAIIETr0 HCTOYHHKA XJyiopa, Takoro kak POCIs, u moxxoxnsmero
OpPraHUYECKOr0 OCHOBAHMS, TAKOrO Kak MUPUANH, IpU TeMnepatype okoio 50-100 °C B
NOAXOJALIEM PACTBOPHUTENIE, TAKOM KaK alleTOHUTPUII, C rosydeHneM coenrHenus (10).

Ha craguu C cenexkTuBHOE HyKJI€OPUIBHOE apOMATHYECKOE 3aMEIEHUE 7-XJIOPTPYIIIIbI
coeanneHus (10) MoxkeT ObITh OCYIIECTBIIEHO B YCIOBHUSX, XOPOIIO U3BECTHBIX B JAHHOM
o0nacTH, ¢ UCIOIb30BaHUEM COOTBETCTBYIOLIEr0 Hykieoduna, Takoro kak MeNH», B
NOAXOJALIEM pacTBOpHUTENE, TaKoM kKak TI'®, npu Temneparype OKpysKaroliel cpeabl ¢
nojiyueHuem coenuHerus (11).

Ha cranun D mosxer ObITh poBeneHa peakius byxsanpaa mexny coenunernem (11) u
coenunenueM (7) ¢ oOpasoBanuem coenuHenus (12) ¢ UCMOIB30BAHUEM TIOAXOSIIETO
KaTaJIN3aTopa U CUCTEMbI JIUTaH0B, Takoi kak Pd-175 [tBuBrettPhos Pd(ammun)|OTf ¢
NOAXONALINM OCHOBAHMEM, TAKUM KaK alleTaT Kajus, B IOAXOSIIEM PaCTBOPUTENE, TAKOM Kak
2-merun-2-0ytanon, npu HarpeBanuu 10 100 °C.

Coenunenue (12) MOkHO 00pabOTaTh MOAXOISAIIMM OCHOBAHUEM, TAKUM KaK BOIHBIN
pacteop LiOH, B moxxozsimeii cucteme pactsoputeneii, Takoi kak EtOH u TT'®, npu
HarpeBaHUM ¢ OOPATHBIM XOJIOAUIBHUKOM C MoJy4eHneM coenuHenust (13) mocpencTsoM
OCHOBHOT'O TH/IPOJTH3a CIIOXKHOTO 3(hupa, Kak mokasaHo Ha cranuu E.

Ha cranuu F noka3ano obpazoBanue coequHeHus: @opmy bl [a mocpeacTBoM aMUIHOTO
COYETaHHS B YCJIOBHSX, XOPOLIO H3BECTHBIX B IAHHOW O0JIACTH TEXHUKU, MKy COSTUHEHHEM
(13) u coenuHeHneM (4) ¢ HCITONIB30BAHHEM TOAXOSAIIET0 OPraHUIECKOrO OCHOBAHUS, TAKOTO

kak DIEA, u moaxozsinero cBA3yoIero arelara, Takoro kak BOP, B pacTBopurene, TakoM Kak

TIM®A.



Cxema 4
~
NH NH ’
Z N,N\ Cramusa A N HoN... Cranusa B
- ~ _— A\ + > —_—
CI” SN CI N O™\
o) o |
HO
11 14 15
SNH “NH
-N N
= -
r\N A\ o} Cragusa C N/ | /ﬁ\N A\
NS Sy
CI” SN Ruy NH, ——= R N SN
o + | o) o
HN X
o) H :},H
',’, O ‘e,
/N\/ NJ
16 7 ®opmyna la /
5 Ha cxeme 4, ctanus A, mokasaH LeJIOUuHOM ruaponu3 coenunenus (11) ¢ moaxoasumm

OCHOBaHHUEM, TakUM kak BoaHbI pacTBop NaOH, B pacTBopuTene, Takom kak 1,4-m1uokcaH, npu
50 °C ¢ nonyuenuem coenvrenus (14).

Ha cranuu B mokaszano amunHoe coderanue coequuenuit (14) u (15) ¢ ucrnonp3oBaHreM

-11-

YCJIOBHIA, B 11eJIOM onucaHHbIX Ha Cxeme 3, cranus F, ¢ nonydenuem coenunenus (16).

10

(7) ¢ UCTIONTb30BaHKUEM TOIXOSIIETO KaTaIN3aTopa U CHCTEMBbI JIMTAHOB, Takoi kak Pd-175

Ha cragnu C mosxet ObITh poBeneHa peakuus byxsanbpna mexxay coenuneHusiMu (16) u

[tBuBrettPhos Pd(ammmn)|OTS unu numep xnopuna ammmaiianus (II), u BINAP ¢

noaxoaAaAmuM OCHOBAHHUEM, TAKHM KaK all€TaT KaJjusd, B HOI[XOI[ﬂH.Ieﬁ CHUCTEME paCTBOpHTeHeﬁ,

Tako# Kak 1,4-nuokcan u 2-metmi-2-0yraHou, npu Harpesanuu 10 120-140°C ¢ monyueHnem

15  coeaunenus PopmyJsl la.
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Ilpumep noayuenus 1

mpem-bytun-N-[(1R)-1-(mernnkapbamonn)-3-mMeTricy bhaHmIponiI |kapbamat

0
| HN_ o

Cxema 1, cragust A: pactBop (mpem-0yrokcukapbonmn)-D-mernonuna (400 r, 1,6
MoOJIb), ruapoxjopuaa Metwiamuna (162,47 r, 2,4 monw) u JIMDA (700 mi, 4,01 monb) B MDA
(4 n) oxnaxgarot 1o 0°C u nodasnsror HATU (732,1 1, 1,92 monb). Peakimonnyro cmech
HarpeBaroT 10 TeMIIEpaTyphl OKpysKkaroliel cpeasl. Ilocne 2-uacoBOro nepeMennBaHus
PacTBOPUTEIb BBIMAPUBAIOT. 3aTeM 100aBistoT Boay (10 1), 1 BOAHBII pacTBOP SKCTPArupyroT
JAXM (2x3 n). OpraHuueckue ciiou 00beUHSIIOT, IPOMBIBAIOT HACBILIEHHBIM BOJAHBIM
pacTBopoM OukapOoHaTa Hatpus (3 1), cyluar Haj CyJib(haToM HaTPHs U KOHLIEHTPUPYIOT B
BakyyMe. IlonyueHHbIil OCTaTOK OYMINAIOT XpoMaTorpadueii Ha cunukarene, smoupyst EtOAc B
reKcaHe, ¢ OJIyuYeHHeM YKa3aHHOTO B 3ar0JIOBKE COEIMHEHNUS B BUie O€I0ro TBEpAOro

BemtectBa (368 r, 87%). OP/MC m/z 263 (M+H).

Tlpumep noayueHus 2

mpem-0yTun-N-[(3R)-1-meTni-2-okconuppoauauH-3-ui|kapdamaT

e
”Jip

Cxema 1, cragust B: Cmece mpem-0ytuin-N-[(1R)-1-(meTunkapbamornn)-3-
metuicynbanmnponi |kapbamara (368 r, 1,40 mone) u Mel (3,68 1, 59,11 mounb)
NepeMEIINBAIOT P TEMIIEPATY pe OKPY KaroIiel cpensl B TedeHue 18 yacos. 3arem cMmech
KOHLIEHTPUPYIOT B BakyyMe. HYacTb noslydeHHONW HEOUMILEHHON HOAUIHON CONU
auMetuicybgponus (210 r, 0,52 monp) pactBopsitoT B TT'® (4,7 1), oxnaxnarot 1o 0°C B
armocdepe azora u no karisim nodasisiror LIHMDS (1,00 M pactsop B TT'®, 1,16 1, 1,16
MOJIb). 3aTeM PeaKkIMOHHYIO CMECh HArpeBarOT JI0 TEMIIepaTyphl OKpyKaroiiei cpenbl. Yepes 4
yaca 100aBysOT Boay (2,4 1), M paCTBOPUTENTH KOHLIEHTPHPYIOT 11O MOJOBUHBI 00bema. Cmech

skcrparupyroT AXM (2 x 3 ;). Opranudeckrie BeecTBa OObeIUHSIOT U KOHIICHTPUPYIOT B
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BakyyMme. OcCTaTok ouMIIarOT XpoMmarorpaduei Ha cunukarene, smoupyss MeOH B JIXM, ¢
NOJIYy4E€HHEM YKa3aHHOTO B 3ar0JIOBKE COEIMHEHUs B BUzie Oenoro TBepaoro Bemectsa (50 ).
OP/MC m/z 215 (M+H). Xwupansaas BOXKX: Rt (Bpems yaepkusanus) = 9,13 munyTsI; XKX-
kosonka: ChiralPAc TA OD 4,6 x 250 mm 5 mxMm; uzokpartudeckuii: 0,1%
avsTHUIIaMuH/Tekcan/3tanon (85/15); Temneparypa kononku: 25 °C; Ckopocts notoka: 1,0
MJT/MHH.

Onruueckoe Bpammenue: [o]p?’ = +53° (C=0,5, MeOH).

IIpumep noayueHus 3

(3R)-3-AmMuHO- | -MeTUIIHPPONUANH-2-0H; 4-METHIOEH30JICYIb(OHOBAsT KUCIIOTA
H
")
)

Cxema 1, cragusa C: Cmech mpem-6ytuin-N-[(3R)-1-meTun-2-okconupponuans-3-

SO;

wi|kapbamara (46 r, 214,69 MMonb) 1 4-MeTunOeH3051Cy IbGOHOBOM KUCIOTHI (74,5 T, 433
MMOJtb) B atleToruTpuie (500 mut) HarpeBaroT 10 S5°C 1 nepeMeInuBaroT B TeYeHUE 4 4acOB.
3arem nobasisiror MTBED (1 1), u cmech oxnaxnaroT 1o 22°C. Tony4yeHHOE TBEPIOE BEIIECTBO
cobuparoT nmyrem QUIbTPALUH, TTPOMBIBAIOT JOMOJHUTENbHBIM KoJu4ecTBOM MTBD u cymar B
BaKyyMe JI0 MOCTOSTHHOM MacChl, TOJTy4asi yKa3aHHOE B 3ar0JIOBKE COeNMHEHHE B BUie Oeioro
TBepaoro Bemectsa (60 T, 95%). OP/MC m/z 115 (M+H).

Onruueckoe Bpamenue: [a]p? = +31,3° (C=0,5, MeOH).

Ilpumep noayuenus 4

bensmn-N-[ 1-(5-meTmn-2-nupuamn)-2-0Kco-3-mupuani |kapdamaT
| 0 N O\/©
NN

Cxema 2, cragust A: B cocyn BBICOKOTO AaBleHHs 3arpyskatroT Oen3uin-N-(2-okco-1H-
nupuaAnH-3-mn)kapdamar (6 r, 24 mmodns), nogun mMenu (0,9 r, 5 mmons), 2-6pom-5-
metuamupunud (3,75 1, 21,4 mmons), kapbonar kanust (7 1, 51 mmonsb), 1,4-nuokcan (130 M) u
JIM®A (0,5 mi). Peakunonnyro cmech HarpesatoT npu 110°C B Teuenue 4 yacoB. Cmech
OXJIAKAAIOT 10 TEMITEPATyPhl OKPY KAIOLIeH Cpeabl, GUIBTPYIOT Yepe3 TUATOMOBYIO 3€MITI0 U
NPOMBIBAIOT 1,4-1nokcaHoM. DUIBTPAT KOHLEHTPHUPYIOT B BAKyyMe C TIOJIYYEHUEM TEMHO-

KOPUYHEBOro Macya. IloyydeHHBII OCTaTOK OYHMINANOT (ism-xpomMarorpaduel Ha CUIMKarene,
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smounpys cmecbro 0-60% EtOAc/rexcan B TeueHHe 25 MUHYT, € TIOJTyYE€HHUEM YKa3aHHOTO B
3arojIOBKe COEUHEHHUS B BHJIE€ CBETIIOrO TBepAoro Bemectsa (5 1, 62%). DP/MC m/z 336

(M+H).

Ilpumep noayueHus S5

bensun-N-[2-okco-1-(2-nupuamn)-3-nupuamn|kapdamar
~
N N
ij/ T
AN

Cxema 2, cragust A: B cocyn BEICOKOTO maBJIeHHs 3arpyskaroT Oen3min-N-(2-okco-1H-
nupuauH-3-mwin)kapdbamar (10,10 r, 41,36 mmons), nogua menu (1,6 r, 8,6 mmons), 2-
Oopommupunus (5,2 mi, 54 mmonb), kapbonar kanus (11,8 r, 86 mmons), 1,4-auokcan (200 mi) u
N',N'-numerunstan-1,2-nuamus (2 mi, 17,4 mmons). PeaklinoHHyro cMech HarpeBaroT rpu 115
°C B Teuenue 18 yaco. Cmech OXJAXKAAIOT A0 TEMIIEPATYPBI OKPY KAKOIIEH Cpeabl 1
(GUIBTPYIOT Yepe3 TUaTOMOBYIO 3eMJIE0. PUIBbTPAT KOHIEHTPUPYIOT B BAKyyMe C TIOTyUeHUEM
KOpHYHEBOro Macija. [loyydeHHBIH OCTaTOK OUMLIAIOT (udII-XpomMaTorpadue Ha CHIMKarese,
smoupys cmechro 0-60% EtOAc/rekcan B TeueHue 30 MUHYT, € TIOJIy4Y€HHUEM YKA3aHHOTO B
3aroJIOBKe CoenuHeHus B Bujae Oenoro TBepaoro Bemectsa (10,14 r, 76%). P/MC m/z 3220

(M+H).

TIpumep noayueHus 6

bensun-N-[ 1-(6-meTun-2-nupuam)-2-0Kco-3-mupuani [kapdamaT
~
N N
i‘jf T
NS

Cxema 2, cragust A: B cocyn BBICOKOTO AaBleHHs 3arpyskaroT Oen3uin-N-(2-okco-1H-
nupuanH-3-mn)kapbamar (9,8 r, 40 mmons), nogua meau (1,9 r, 10 mmons), 2-6pom-6-
metmmupuaut (5,9 mi, 51 Mmmons), kapoonat kanus (11 r, 80 mmons), N, N'-mumermimstan-1,2-
aramuH (2 M) u 1,4-nuokcas (190 mur). Peakumonnyro cmech HarpesaroT npu 115 °C B Teuenne
5 gacoB. CMmech OXJIAKAAIOT 0 TEMITEPATYPBI OKPYIKArOIIeH cpeabl U QUIBTPYIOT Uepes
IMAaTOMOBYIO 3eMJIF0. DPUIBTPAT KOHLEHTPUPYIOT B BAKyYME C MOJYYECHHEM KOPUIHEBOTO
macina. Iloay4eHHBIN OCTATOK OUHINAIOT (udII-XxpoMaTorpaduei Ha CUIINKaresie, I Upyst
cmechro 0-50% EtOAc/rekcan B Teuerue 30 MUHYT, ¢ TIOJly4€HUEM YKa3aHHOTO B 3ar0OJIOBKE

coeMHEeHus B BUIE Oenoro TBepnroro Bemectsa (7,77 r, 58%). OP/MC m/z 336,0 (M+H).
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Ilpumep noayuenus 7

3-AmuHO-1-(5-MeTHI-2-NIUPUANT ) TUPUIUH-2-0H

N\|

N__O
|

Cxewma 2, cragus B: Cmecurenphyto konby Ilappa mponysarot azoTom u 3arpyskatot 10%
Pd/C (1,27 r, 1,19 mmonb). Cmecutenphyro koiOy Ilappa npoayBaroT a30ToMm, a 3aTeM
3arpyxatoT MeOH (25 mu) u 6en3mn-N-[ 1-(5-metun-2-nupuamn)-2-okco-3-mupuani |kapoamar
(5,0 r, 15 mmonb), pactBopennsiii B MeOH (25 mur) u EtOAc (10 mi). CmecurenbHyro kKondy
ITappa 3ameyaTrIBatOT, MPOAYBAIOT a30TOM, 3aT€M BOJOPOAOM, U MOBBILIAIOT AaBieHue 10 138
klla. Cmecp nepememusarot rpu 30 °C B Teuenue 20 MuHyT. PeakunoHHyr0 cMech
(UIBTPYIOT, U PACTBOPHUTENb KOHLIEHTPUPYIOT B BAKYyMe€ C MOJYYEHUEM YKa3aHHOTO B
3aroJjiIoOBKe COEMHEHHUs B BHJI€ TBEPAOIO BelecTna xenrtoro usera (2,7 r, 90%). DP/MC m/z
202 (M+H).

TIpumep noayueHus 8

3-AmuHO- 1 -(2-UpU A ) TUTIEPUANH-2-0H

7
N
N
|

Cxewma 2, cranus B: Cmecurenbsayro kondy I[appa mponyBaroT a3oTom u 3arpyskaroT 20%
Pd(OH),/C (5,7 r, 41 mmonb). CmecurenbHyro koj0y [lappa npoayBaroT a30ToM, a 3aTeM
3arpy>xatotT EtOH (200 mi) u 6en3mun-N-[2-okco-1-(2-mupuamn)-3-nupuami [kapdamar (9,2 T, 29
MMOJIb), pactBopeHHbIi B EtOH (200 mut). Cmecurenbhyro kondy [lappa 3anedaTsiBaroT,
NPOAYBAIOT a30TOM, 3aT€M BOJOPOAOM, U MoBbIat0T AasieHue 10 48 klla. Cmech
MEepEeMEIINBA0T TP KOMHATHOH Temnepartype B TedeHne 50 MuHyT. PeakiuOHHYIO CMeCh
(GUIBTPYIOT, U PACTBOPHUTENH KOHLEHTPHPYIOT B BAKYYME C MIOJYYECHHUEM YKAa3aHHOTO B
3aroJIOBKE COSNMHEHUS B BUE JKEJITOro TBepaoro BemecTsa (5,3 1, 99%). OP/MC m/z 188,0
(M+H).
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Ilpumep noayuenus 9

3-AmuHO-1-(6-MeTHI-2-NTUPU AN ) TUPUIUH-2-0H
“
Na |
N__O

|

Cxema 2, cranus B: B cmecurenshyro konOy Ilappa, mponyBaeMyro a30ToM, 3arpyKar0T
20% Pd(OH)»/C (7,7 t, 55 mmonb). Cmecutenbryto koj0y [Tappa npoayBaroT a30TOM, a 3aTeM
3arpyxkaroT EtOH (200 mut) u 6en3un-N-[ 1-(6-meTui-2-nmupuamn)-2-0kco-3 -nupuaui|kapbamat
(7,77 r, 23 mmonb), pacrBopennslii B EtOH (200 mu). Cmecurensnyto kondy ITappa
3aI11e4yaThIBaloT, IPOIYBaIOT a30TOM, 3aT€M BOJOPOIOM, H MOBBIIAOT AasieHue a0 62 klla.
Cmech nepeMelmnBaroT Py TEMIEPAType OKPYKAIOILEH Cpeabl B TEYEHUE 55 MUHYT.
Peak1rioHHyI0 cMeCh (QUIBTPYIOT, U PACTBOPHUTENb KOHLEHTPUPYIOT B BAKYYMeE J10 BA3KOTO
macna. HeouuieHHbiit MaTepuan cycneHaupyioT B JIXM (40 M), ¥ mpu nepeMernnuBaHum
n00aBIA0T reKcad 10 obpasoBanus ocanka. CMech QUIBTPYIOT, M CYIIAT HA BO3AyXeE C
MOJTy4E€HHUEM YKA3aHHOTO B 3ar0JIOBKE COEIMHEHUsI B BUJIE PbIXKEBATO-KOPUYHEBOIO TBEPAOTO

BemmecTna (3,0 r, 51%). OP/MC m/z 202,0 (M+H).

Tlpumep nmonyuenus 10

Otun-7-runpokcu-5-okco-4H-nupasono[ 1,5-a]mupumuans-3 -kapOokcunat

OH

_N
f\
Sty
0PN
H  J)=o

0O

)

Cxewma 3, cragust A: Otun-5-amuno- 1 H-nupason-4-kapookcunar (12,5 r, 80,6 Mmmonb) u
JIOM (18,5 mn, 121 mmounb) pacteopsitor B EtOH (90 mit). K atoit cmecu nobasmsiror NaOEt (21
% macc. B EtOH, 45,1 mn, 121 MMoITp), 1 peakIMOHHYIO cMech nepemMernnBaroT npu 90 °C B
TeueHue 24 yacoB. [1o UCTEUEHNH 3TOrO BpPEMEHU PEAKLIMOHHYIO CMECh OXJIAKIAIOT 10
TEMIIEPATYPBI OKPYKAIOIIEH Cpeabl. 3aTeM CMeCh MOAKUCISIOT 5 H. BogHbM pactBopoMm HCI, u
MOJIYYE€HHBIA 0CAOK (PUIIBTPYIOT, MMOJTy4asi YKa3aHHOE B 3ar0JIOBKE COSAMHEHUE B BUIE O€JI0oro

TBepaoro Bemectna (11,7 r, 65,1%). OP/MC m/z 224 (M+H).

AJILTEpHATUBHBIA IIpUMeD noJiyueHus: 10
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Cxewma 3, cragust A: K pactBopy atui-5-amuno- | H-nupazon-4-kap6oxcunara (400 r,
2,58 monb) u JIOM (584 mu, 3,87 mons) B EtOH (6,00 1) noGasnsiroT mpem-0yTOKCUA KaJIHst
(578 1, 5,16 monp) pu 25°C B atmocdepe azota. Pacteop nepememusaroT npu 80 °C B TeueHue
12 4yacoB, 1 3aTeM PeaKLMOHHYIO CMeCh OXJaxkaaoT 10 22 °C. PeakllMOHHYIO CMeCh
pazbasisror 0,1 H. HCI (2 1), u pH nosonsr xno 3 ¢ momomeio 5 H. HCl. Peaknnonnyroo cMmech
GuIBTPYIOT, U 0canok Ha GruibTpe nmpombiBaroT Boxoi (800 mur). TBepmoe BelecTBO CywIar B
BaKyyMe J10 TOCTOSTHHOM Macchl, IOJIy4asi YKa3aHHOE B 3ar0JIOBKE COSAMHEHUE B BUIE IPA3HO-

6enoro TBepaoro Bemectna (460, 81%). IP/MC m/z 224 (M+H).

IIpumep nonyuenus 11

tun-5,7-guxnopnupasono[ 1,5-almupumunun-3-kapbokcunar

Cl

-N
jo's
S =
CI” °N
0
o)

)

Cxewma 3, cragus B: Otun-7-runpokcu-5-okco-4H-nupazono[ 1,5-a|nupumuaus-3-
kapOokcunar (11,7 r, 52,4 MMoOJIb) CyCIEHOUPYIOT B anieToHUTprie (50 MiT) U MPOAYBAIOT
azoToMm B Teuenue 5 MmunyT. K atoii cmecu nodasinstor POCIs (14,8 min, 157 mmone), 3aTem
npuauH (4,28 mit, 52,4 mmonb) nipu S0°C, 1 3aTeM peakIHOHHYIO CMECh MEPEMEIIUBAIOT MPU
100°C B Tedenue 5 yacoB. Ilo ucredeHnu 3TOro BpeMEeHH PEAKIIHOHHYIO CMECh OXJIAKIAIOT JI0
TEMIIePaTypbl OKPYKAIOLIEH CPebl U BBUIHMBAIOT B CMECH JIeN/BOA. Y Ka3aHHYIO CMECh
HEUTPATU3YIOT HACBIIIEHHBIM BOJHBIM PACTBOPOM OMKapOOHATa HATPHSI, U MOIYUEHHBIH OCaIOK
(UIBTPYIOT, MOJyYast yKa3aHHOE B 3ar0JIOBKE COEIMHEHHE B BUE OEJIOro TBEPAOro BEIECTBA

(13 1, 95,3%). DP/MC m/z (°C17Cl) 260/262 [M+H]".

AJILTEpHATUBHBIA IpUMep noJiyueHust 11

Cxewma 3, cragus B: K cycnensuu stun-7-ruapokcu-5-okco-4H-nupaszono[ 1,5-
almupumuanH-3-kapookcunata (400 T, 1,79 monb) B aneToHuTpHIIE (2 J1) MO KaruisiM 100aBISIFOT
POCI5 (416 mn, 4,48 monp) u iupuaus (217 v, 2,69 mone) npu 5S0°C B atmocdepe a3ora.
IlepememnBaroT peakinoHHyto cmeck npu 80°C B Teuenue 12 yacos. PeaklnoHHYyIO cMech
KOHLIEHTPUPYIOT B BaKyyMe, H OCTaTOK BBUIMBAIOT B BoAy (2 11). PeakunoHHy0 cMech
(GUIBTPYIOT, U TBEPIOE BEIIECTBO MPOMbIBAtOT BoaoH (800 mur). TBepmoe BeIIecTBO Cymiar B
BaKyyMe J0 ITOCTOSIHHOM Macchl, NoJlyydasl yKa3aHHOE B 3ar0JIOBKE COEAMHEHNE B BUTIE

OpaHyKeBOro TBepaoro semectsa (360 r, 66%). DP/MC m/z (*>C1/77Cl) 260/262 [M+H]".
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Ipumep nonyuenus 12

Otun-5-xnop-7-(MeTrnamMuHo )iupaszonol 1,5-almupumunns-3-kapOokcunaTt

SNH
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Cxewma 3, cragus C: Dtun-5,7-quxnopnupaszono| 1,5-amupumunus-3-kapookcunar (50,0
r, 192 mmonb) nobasnsiroT k TI'® (250 mum), u pactBop oxnaxaaroT 1o 10°C. 3arem no6aBisioT
pactBop MeNH2: (33 % macc. B EtOH) (79 mu, 634 MMoib), moaeps:kuBasi TEMIIEpaTypy HIDKE
20°C. PeakMOHHYIO CMeCh NIEPEMELINBAIOT, HarpeBaroT A0 22°C U nepeMeInBaroT B TeueHue 4
yacoB. 3areM no0asisioT Boay (300 mit), ¥ cMech epeMELINBAIOT elle B TeueHue | Jaca.

IonyueHHble TBEpAbIE BEIECTBA COOUPAIOT MyTeM (PHIBTPALIUH, U TPOMBIBAIOT CMECHIO
TI'®/Bona (2:3) (100 M) u Bogoii (400 mur). 3aTreM TBepaOe BEIECTBO cywaT B Bakyyme (10
MOap/50°C) 1o MOCTOSTHHOM MAaCChl, MOJyyasi YKa3aHHOE B 3ar0JIOBKE COSUHEHUE B BHIE
OJIeIHO-KOPUYHEBOTO TBEPAOro BemecTsa (49,5 r, 90%). DP/MC m/z (*°Cl/"Cl) 255/257
[M+H]".

Ilpumep nmonyuenus 13

5-Xnop-7-(MeTrnamuHo ))upazonol 1,5-a]mupumunus-3-kapOoHOBas KUCIOTA

SNH
_N
=~ N N

\S o

CI” °N

O
HO

Cxema 4, cragust A: 1 H. NaOH (50 mu, 50 MMostb) oGaBIisIrOT K 3THII-5-XJ10p-7-
(MeTmnamuHO)Hpaszono[ 1,5-a|mupumunun-3-kapbokcunary (9,05 r, 35,5 mmons) B 1,4-
nuokcane (50 mut), u cmech HarpeBaroT 10 S0°C. Uepes 16 4acoB yKa3aHHYIO CMECh OXJIAXKIAIOT
10 TeMIepaTyphl OKpysKkatomei cpeast, 1 pH nosonst no ~3 nodasnenuem 1 v. HCI.
ITonyueHHOE TBEpIOE BEIIECTBO COOMPAIOT U CYIIAT B BAKYYME C TOJTY4YEHHUEM YKa3aHHOTO B
3aroJjIOBKe COETUHEHUs B BHJI€ CBETIIO-KOPUYHEBOTO TBEpIOro BemecTna (8,0 T, >99%). OP/MC

m/z 33CIA7Cl) 227/229 [M+H]",

Ilpumep nonyuenus 14
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5-Xnop-7-(merunamuno)-N-[ (3R)-1-MeTHI-2-0KCOMUPPOTUAUH-3 -1JI |mupa3oio| 1,5-

a|mupuMuANH-3-KapOOKCaMHUT

SNH
_N
o
~ =~ -
CI” >N Q
N
oon ©

Cxema 4, cragus b: K cmecn 5-xnop-7-(merunamuno)nupaszono| 1,5-a]nupumunus-3-
kapOoHoBoOM KucioThl (4,3 1, 19 Mmonb) u (R)-3-amuno-1-MeTunnupponuHauH-2-oHa (2,4 1, 21
mmonb) B JIM®PA (95 mi) nobasnsiror DIEA (14 mi, 80 mmons) u BOP (11 r, 24 mmonb).

CwMmech nepeMemBaroT Ipy TEMIIEPATYpPe OKPYKaroLeil Cpeabl B TeUeHHE 2 YacOB U 3aTe€M racsiT
BOZIOH, YTO MPUBOAUT K 00Pa30BaHUIO IPsA3HO-0€I0r0 TBepAoro semecTtsa. IlomydenHoe
TBEPJI0€ BEIIECTBO (PUIBTPYIOT U CYLIAT B BAKyyMe IIPU TEMIIEPAType OKPYyKaroLeii cpeibl ¢
TIOJTyYE€HHEM YKa3aHHOTO B 3ar0JIOBKE COEMHEHMS B BHJIE IPSI3HO-0EII0ro TBepAoro Bemectna (5

r, 82%). DP/MC m/z 323 (M+H).

ITpumep noayueHus 15

Otui-7-(MetunamuHo)-5-[[ 1-(6-meTun-2-nupuaun )-2-0kco-3 -mupuami |JaMmuHo [mupasonol 1,5-

a|mupuMUIKNH-3-KapOOKCHIAT

~ ]
N
X SNH
N__O _N
o7 O

Cxewma 3, cragust D: B xpyrionoHHyro Koy 3arpyskaroT 3THII-5-XJI0p-7-
(MerunamuHo)upazono[ 1,5-aJnupumunus-3-kapookcunar (2 r, 7,8 MMoIIb), arierar kanmus (2,2
r, 15,7 mmonb) u 2-merundyTan-2-o1 (25 mur). KonOy nponyBaroT a30TOM B TEUEHHE S MUHYT.
Hobasnsrot Pd-175 [tBuBrettPhos Pd(anmmn)]OTS (184 mr, 0,24 MMOIb) M YKCYCHYIO KHCIIOTY
(0,045 M, 0,79 mmonb). Cmech HarpesaroT nipu 100 °C B Teuenue 18 gacoB. 3arem cMmech
OXJIAKIAIOT IO TEMITepaTyphl OKPYKAKOIIEH cpenbl i pa3daBisitoT cMecbio JIXM/Bona (30 mu).
Cwmech QUABTPYIOT U CyIIAT B BAKYyM€ IIPU TEMITEPATYPE OKPYKAIOIIEH Cpenbl C OIYIEHUEM

yKa3aHHOTO B 3aroyioBke coenunenus (2,4 r, 73%). OP/MC m/z 420,0 (M+H).

Ilpumep nonyuenus 16
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7-(MetunamuHo)-5-[[ 1-(6-mMeTun-2-nupu A )-2-0Kco-3 -MUpUANI |aMuHO Jnrpazono| 1,5-

a|mupuMuanH-3-kapOOHOBAs KUCIIOTA

=
NS | SNH
L )i
H 0 OH

Cxewma 3, cragus E: B kpyryionoHHyto koni0y 3arpyskarTt 3Tui-7-(MeTuiaaMuno)-5-[[ 1-(6-
METUJI-2-TTHPUIII)-2-0KCO-3 -TUPUII |]aMuHO [upasonol 1, S-a]nupumunun-3-kapbokcunar (2,4
r, 5,7 mmons), EtOH (20 min) u runpoxeun nutust (0,34 1, 4,1 MModb), pacTBopeHHbIe B Boze (12
mi1). CMech KUITAT ¢ 0OOpaTHBIM XOJOAMIBHUKOM B aTMoc(epe a3oTa B TeueHue 18 yacos, a
3aTeM OCTaBIIAIOT JIs OXJIAKISHUS IO TEMITEPATyphl OKpyskaroiien cpensl. pH nosoast no ~2
nobasnenuem 1 H. HCl. Tlocne nepememnBanus B TeueHne 30 MUHYT NOJTy4YE€HHOE TBEPAOE
BEIIECTBO (PUIBTPYIOT, MPOMBIBAIOT JIEASTHON BOAOM (20 MIT) M CyLIaT B BaKyyMe MpHu

TEMIIepaType OKPY KaroIIel Cpebl ¢ MOJyuYeHHeM YKa3aHHOTO B 3arojioBke coequHenus (1,0 T,

71%). DP/MC m/z 392,0 (M+H).

Honyyenue 17

IlonyyeHue MeueHOTO BEIEeCTBa JJIsl aHAJIN3a CBI3bIBaHUA MeueHOoro BewmecTsa TYK2-JH2
(2E)-2-[(2E,4E)-5-[3-[6-[4-[4-[[5-[2-MeTokcu-3-(1-meTuin- 1,2, 4-Tpuazon) -3-uj)aHUIHuHO |-6-
(metunkapbamomnin)-1,2,4-Tpuasun-3-ui|aMuHo Jnupaszon- 1 -ui|- 1 -munepunni | -6-okcorekcui| -3 -
MeTU -5-cysbdponaTo- 1 -(3-cynbhoHaronponun)uaaom- 1 -uii-2-un|nenra-2,4-queannuneH|-3,3-

aumeTuI- 1 -(3-Cyib(h OHATOMPOITHIT ) MHAOJIUH-5-CyIb() OHAT; TPUITUIAMMOHUH

2-Merokcu-3-(1-mermn-1,2 4-tpuazon-3-wn)aramwiu (5,95 1, 29,1 MMoIb) 100aBIISOT K
3THI-5-XJ0p-3-MeTmcyabdanmi- 1,2, 4-tpuasuH-6-kapbokcunary (6,8 r, 29,0 mmons) B NMP
(20 Mu1) 11 IEpeMEIINBAIOT NPU TEMITEpaType OKpyxkaroeii cpenpl. Uepes 90 MuHyT 100aBISIOT
s TIIoBBIH 3dup (100 Min), u cMech nepeMeInnBaroT B TedeHue 15 munyt. [lonyueHHOE
TBEPIOE BEIIECTBO (PUIBTPYIOT M MPOMBIBAIOT AUSTHIIOBBIM 3upoM. TBepaoe BemecTBo
pactipenenstoT Mexkay JIXM u HaChIIEHHBIM BOJHBIM PAaCTBOpPOM OnkapOOHATa HATPHSL.
Opranudeckuii CJI0H JOMONHUTEIHPHO MPOMBIBAIOT HACBILIEHHBIM BOJIHBIM PACTBOPOM XJIOPH/A
HATPWsL, CYLIAT HaJ CyJIb(aToM HaTpusl, PUIBTPYIOT U BbINAPUBAOT, MOTyYas 3THI-5-[2-

MeToKcH-3-(1-meTun-1,2,4-tpuazon-3-un) JaHminHO|-3-MeTuicynbdanmi-1,2 4-Tpuazus-6-
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kapOokcunar B Bune OyeaHo-xentoro Teepaoro sBemectsa (10,12 r, 82%). OP/MC m/z 402,2
(M-+H).

Ortun-5-[2-merokcu-3-(1-metun-1,2,4-rpruazon-3-wmi)aHuiInHO | -3 -MeTHIICY Tb(aHuII-
1,2,4-tpuazun-6-kapookcunar (10,12 r, 23,7 mmonp) nepemermnatoT B 2M MeNH; B TT'® (75
w1, 150 MMOIIB) TP TeMIIepaType OKpy KaroLiel cpensl B TeueHne 4 yacoB. Jl00aBnsioT
aaTIoBbIN 3¢up (100 M), u cmech nepeMernnBaroT B TedeHue 15 munyt. IlonyueHHOe
TBEPAOE BEIIECTBO COOMPAIOT, MPOMBIBAIOT AMATHUIOBBIM 3(rpom (50 MiT) U CyIIaT B BaKyyMe,
nojiyyasi 5-[2-merokcu-3-(1-merun-1,2,4-rpua3on-3-mia)aHuiauHo |-N-mMeTu-3-
metuicynbpanmi-1,2,4-rpua3un-6-kapOoKkcaMu B BHJE CBETIIO-KEITOTO TBEPIOTO BEIIECTBA
(8,03 1, 78%). OP/MC m/z 387,0 (M+H).

M- XsopriepokcrOeH3oiiHyto kucnoty (703 mr, 3,14 MMOIb) JOOABISIFOT K CYCIIEH3UH S-
[2-meToKkcu-3-(1-meTnin-1,2,4-Tpuaszon-3-un)aHunnHo|-N-meTui- 3-metuincyabpanui-1,2,4-
TpuazuH-6-kapookcamuzaa (500 mr, 1,26 mmons) B JIM®PA (12,5 m) nipu 0 °C u HarpeBaroT A0
TeMIIepaTypbl OKpyskaroei cpenbl. Uepes 30 munyT nobasistoT mpem-0ytun-4-(4-
aMHHOMHPa30Ji- 1 -un)nunepuans- 1 -kapookcunart (520 mr, 1,89 MMonb), U cMech
MEPEeMEIINBAIOT [IPU TEMIIEPATYPE OKpyKaroLel cpenbl. Uepes 24 yaca cMeCh paclpenenstoT
mexny JIXM u HachlIeHHBIM BOIHBIM pacTBOpoM OnkapOoHata HaTpus. OpraHuuecKuid Cion
CylIaT Haj cyibhaToM Maraus, GUIbTPYIOT U ynapusatoT. [lonyueHHOE TBepioe BEIEeCTBO
HECKOJIBKO Pa3 paCTHPAIOT C TUITUIIOBBIM 3(UPOM U CYIIAT B BAKYyMe, TIOJyqast mpen -0y Tii-4-
[4-[[5-[2-meTokcu-3-(1-MmeTmi-1,2,4-Tprazon-3- wi)aHuinHo |-6-(MeTunkapbamonn)-1,2,4-
TpUA3UH-3-WJI|aMUHO [upa3oi- 1 -wi | munepunnH- 1 -kapOOKCUIaT B BUIE JKEJNITOTO TBEPAOTO
BemecTna ¢ unctoron 86% (720 mr, 81%). IP/MC m/z 605,2 (M+H).

4 1. HCI B nuokcane (2,5 mi, 10 MMoub) 100aBISIFOT K cycrieH3uu mpem-0ytui-4-[4-[[5-
[2-meTokCcu-3-(1-meTi-1,2,4-Tpuason-3) -uin)aHuinHo |-6-(Metunkapbamornn)-1,2,4-Tpua3uHs-3-
w1 |amuHO [nupasod- 1 -wi|munepuans- 1 -kapookcunara (720 mr, 1,0 mmons) 8 MeOH (5 M) u
MEPEMELINBAIOT IPU TEMIIEPATY Pe OKpYy KaroLen cpenbl. Uepes 72 yaca CMeCh ymapuBaroT.
[Nonyuennslit MaTepuan pacnpenenstot mexay JAXM (100 mn) u Bogoit (20 mut). pH BogHOTO
cnost noeoast 1o >8 nobasnennem | H. NaOH u skcTparupyrot cmechro 3:1
xjopodopm/uzonponanon. OpraHudeckre Ciiou OOBENUHSIIOT, CYIIAT HaJl CYJIb(aTOM MarHusi,
¢unbTpyrOT M ynapusaroT. [TonyueHHOE TBEpOe BELIECTBO PACTHPAIOT € AUSTHIIOBBIM 3(HPOM
U 3aT€M CyLIaT B BaKyyMe, nony4ast 5-[2-metokcu-3-(1-metun-1,2,4-tpuaszon-3-mn)aHminHo|-N-
mMeTui-3- [[ 1-(4-nmunepunnn)nupason-4-milamuno]-1,2,4-rpua3ua-6-kapOokcamMus B BHIE
JKEJITOrO TBEPOTo BelecTa ¢ YuctoTor 86% (585 mr, 97%). IP/MC m/z 505,0 (M+H).

PactBop (2E)-2-[(2E,4E)-5-[3-[6-(2,5-muokconupponuaus- 1 -1 )oKCH-6-0KCOreKCHI |-3-

MeTUII-5- cyabdonaTo-1-(3-cynbhonaronponun)uaaon- 1 -uit-2-un|nenra-2,4-nuennnuneH]-3,3-
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auMeTn-1-(3-cynbdoHaTonponun)MHAOIHH-5-cyabdonaTa TpusTHaammonus (10 mr, 0,008
mmonb) B JIMCO (1 mi) nobaBnsitoT K pactBopy S-[2-merokcu-3-(1-metun-1,2,4-rpuazon-3-
wn)aHuinHO | -N-metmn-3-[ [ 1 -(4-nunepunun)nupason-4-wi|amuno| - 1,2,4-tpua3un-6-
kapOokcamuza (4,5 mr, 0,008 mmoinb) 1 TOA (0,002 mi, 0,014 mmons) B JIMCO (1 mi).
PeakuinoHHBIH COCY/] 3aBOPAYMBAIOT B AIFOMUHHUEBYIO (DOJIBTY IS 3aLIUTHI OT CBETA U
NepeMELINBAIOT TP TEMIIEPATy Pe OKPY KaroIel cpeabl B TedeHrne Houu. [lomyueHHBIH 0CcTaToK
ounmaroT npenaparusHoit BOXKX (Kinetix EVO C18 30 mm x 100 MM, 5 Mkm), smoupyst 0-20%
AlleTOHUTPUJIA B BOJIE, C MOJYYEHHEM YKa3aHHOTO B 3ar0JIOBKE COSMHEHNUS B BHJIE SIPKO-CHHETO

TBepaoro Bemectna (8,5 mr, 65%). IP/MC m/z 673,4 (M+H).

IIpumep 1
7-(Metunamuno)-N-[(3R)-1-meTun-2-okconupponuans-3-un|-5-[[ 1-(5-metun-2-nupuanin)-2-

OKCcO-3-mupuami |amuHo Jrupasono| 1, 5-a]nupumunus-3-kapOokcamun

“NH
& fLNfN\
~.N O HN HO
g

N
/

Cxema 4, cragus C: B cocyn 1s1 MUKPOBOJIHOBOTO PeaKkTOpa 3arpyKaroT S-xJjop-7-
(mermnamuHo)-N-[(3R)-1-MeTHn-2-okconupponuans-3-wi|nupazono| 1,5-a Jnupumuans-3-
kapOokcamup (76 mr, 0,23 Mmoub), 3-aMuHO-1-(5-MeTHII-2-MupU ) TUPUINH-2-0H (72 M,
0,359 mmosb), aterar kanus (48 mr, 0,47 mmonns ), 2-metundyTtan-2-o0i (0,8 mun) u 1,4-quokcan
(0,8 mur). Konby nponysarot azotoMm B Tederne S MuHyT. Jlobasmsiror BINAP (59 mr, 0,093
MMOJIb) 1 qumep xnopuna ammmmnaaausi(Il) (16,7 mr, 0,0447 mmons). Cocyn HarpeBaroT B
MUKpOBOJHOBOM peaktope npu 120°C. Cnycts 20 MUHYT CMeCh OXJIaXJAI0T IO TEMIIEPaTyphl
OKpY>KaroIer cpeabl U QUIBTPYIOT Yepe3 TUATOMOBYIO 3eMit0. [losydeHHBIH OCTaToK
OUYMIIAIOT Xpomarorpadueli ¢ odpameHHoH (pa30ii ¢ MONy4YeHHEM YKa3aHHOTO B 3ar0JIOBKE

coenunenus (87 mr, 75%). OP/MC m/z 488,2 (M+H).

IIpumep 2
7-(Metunamuno)-N-[(3R)-1-metun-2-okconupponuaus-3-wmi|-5-[[ 1-(6-meTwi-2-nupuarn)-2-

OKCO-3-TMpHuaWI |aMuHO Jtupaszono| 1,5-a]mupumuans-3-kapOokcamuy
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Cxewma 3, cragus F: K cmecu 7-(Metunamuno)-5-[[ 1-(6-meTun-2-mupuari)-2-0kco-3-
MUPUINI |aMuHO [mupasono| 1,5-a] mupumunun-3-kapbonosoit kuciotsl (1,2 1, 3,1 MMonb) u
(3R)-3-amuHoO-1 -MeTHIIHPPONUANH-2-0H; 4-MeTHIOeH3051CyNb(HOHOBOI KucaoThI (0,9 1, 3
mmonb) B JIM®PA (15 mi) nobasnstor DIEA (2,1 M, 12 mmons) u BOP (1,8 1, 3,9 mmons).
ITocne nepemernnBaHus Ipu TEMIIEPATYPe OKPY>KaroLIel cpenbl B TeueHue | yaca peakLiMOHHYIO
cMech 100aBisiroT K Boae (240 mur) u noonsat pH no ~6-7. Ilocne nepememBaHus B TEUSHHE
30 MUHYT NOJy4E€HHOE TBEPAOE BEIIECTBO (PHIBTPYIOT, MPOMBIBAIOT JIeAsIHOW BoAOH (20 M) 1
CylIaT B BAKyyMe IIPU TeMIepaType OKpy:karoiien cpenbl. I1onydeHHbIi OCTaTOK OUUILIAIOT
xpomarorpadueti ¢ odpaieHHoi (as3oii u nepekpuctauinzoBeiBatoT 13 MeOH ¢ nony4yenuem
YKa3aHHOTO B 3arojioBke coenuHenus (446 mr, 30%). OP/MC m/z 488,2 (M+H).
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IIpumep 3
7-(MetunamuHo)-N-[(3R)-1-meTunn-2-okconupponuauns-3-mi|-5-[[ 2-okco-1-(2-mupunmn)-3-

MUPUIII |aMUHO [pasonof 1,5-a]mupumunus-3-kapOokcamu g

“NH

N

Z A N-
Nlﬁ\\
N O o)
X HN” 4
Ozg/j

N
/

Cxema 4, cragus C: B cocyn 7151 MUKPOBOJIHOBOTO PEAKTOPa 3arpyKaroT S-XJop-7-
(merunamuHO)-N-[(3R)- 1-meTun-2-okconupponuans-3-wui Jnupasono| 1,5-a Jnupumuans-3-
kapookcamuz (0,302 r, 0,935 mmons), 3-amuHo- 1 -(2-mupuaun)nupuaun-2-ox (0,21 r, 1,1
MMOJIb), atetat kanus (281 mr, 2,7 MMonb), 2-metunOytan-2-oi (7,5 mi) u 1,4-auokcan (7,5
mit). KonOy nponysaroT azotoMm B Tedenue 5 munyt. JlobasmsitoT Pd-175 [tBuBrettPhos
Pd(anmm)]OTS (30 mr, 0,038 mmonb). Cocyn HarpeBaroT B MUKPOBOJIHOBOM peakTope npu 140
°C. Cnycts 40 MHHYT CMECh OXJIAXKIAIOT A0 TEMIEPATyphl OKPYKaIOIIeH cpensl i QUIBTPYIOT
Yyepe3 TMaTOMOBYIO 3eMitt0. [1oJTy4eHHBIN OCTaTOK OYHMINAOT Xpomarorpadueli ¢ oOpaineHHOH
(a3oii ¢ moyueHNEeM yKa3aHHOTO B 3aroyioBke coenuHenus (265 mr, 60%). OP/MC (m/z): 474,2

(M+H).

ABanus csa3biBaHusg MeueHoro sernecrsa TYK?2-JH2

Homen nceBnoknHasbl (JH2) JAK yenoBeka (CEMEHCTBO LUTOMIA3MATUYECKIX
TUpOo3uHKKHA3 SHyca) cemeiicTa Tpo3nHkHA3 2 (TYK2) (Genbank NP _003322) ¢ N-
KOHIIeBOI MeTKOH His6 skcrnpeccuproT B 0akyJIOBUPYCE U OUHIIAIOT C MOMOIIBIO adPuHHON
xpomarorpaduu HisPur Ni-NTA u sxckir03uonH0# Xpomarorpaduu Superdex 200.
Coenunenue, nojayderHoe B [Ipumepe nmonydenus 17, npencrasisironiee COO0H KOHBIOTAT
kpacutens Alexa Fluor 647 (Thermo Fisher Scientific) u nogxonsmero cesizyromero TYK2 JH2,
YIIOMUHAETCS B HACTOSILIIEM JOKYMEHTE KaK «MEUEHOE BeleCcTBO». ['0oToBAT 3-kpaTHOE 10-
TOoUeqHOe cepuiiHoe passenenne coenuHeHus ([Ipumepst 1, 2 u 3) B 100% AMCO u nepeHOCST
B KOHLeHTpanuu S0 Hi/IyHKY Ha Oenblil manmer Proxiplate-384F (PerkinElmer 6008280) ¢
UCTIOJIb30BAaHUEM aKyCTHYECKOH 00paboTKu KuAKOCTH. KOHTpOJIBbHBIE TYHKH, HCIIONB3yEMbIe
IUTSL OTIpEJIeNIeHUs TIpoLieHTa HHrubuposanus, coaepxanu 100% JIMCO (50 un) u nmubo Obydep

IUISL aHAJTN3a, COoNep KAl MeYeHoe BelecTBO (KoHeuHas: KoHueHTpawms 2,00 HM) (MuH.,
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Hm3kuii FRET), nubo pasdasnennsiit pepment TYK2-JH2 (koneunast konuentpauus 0,200 HM)
U MEYeHOe BemecTBO (koHeuHast koHueHTpauus 2,00 HM) (makc., Boicokuii FRET).

5,0 Mk His-meuenoro TYK2-JH2 (0,402 €M) u anturena LanthaScreen Eu-antu-HIS
(4,02 M, LifeTech, PV5597) B Oy¢depe mns ananuza (50 MM HEPES pH 7,5, 10 MM xnopuna
maraust, 1 MM sTrieHrTuKOIb-0uc(B-aMmuHOA THIIOBBIH 3¢up)-N,N,N’ N’ -TeTpaykcycHas
kucnota, 0,01% Brij-35 u Milli-Q) Bony noGasisator B rutanmer Proxiplate-384, conepaxaruii
50 HJ1 pa3BEeACHHOrO COEUHEHNs], U KOHTPOJIbHBIE JIYHKH. 5,0 MKJI MEUYEHOIO BEIECTBA
(xoneuHast koHeHTparws 2,00 HM) B Oydepe nis ananmsa 700ABIAIOT B IUIAHIIET U OCTABISIIOT
IUIsl ypaBHOBELIMBaHMs B TeueHue 30 MUHYT NIPU TEMIIEpaType OKpykarowen cpeasl. Uepes 30
MHHYT IUTaHLIeT noAcunuTeiBatoT Ha nmpudope PerkinElmer Envision co cnenyromumu
HacTpoiikamu: Bo30yxnenue (340 HM), SMUCCHUSI MEUEHOTO BelecTBa (665 HM) 1 SMUCCHS
aaruren LanthaScreen Eu-antu-His (615 uM). OnpenensitoT OTHOIIEHUE SMIUCCUA MEYEHOTO
BeecTsa (665 HM) k smuccuu anruten LanthaScreen Eu-antu-His (615 HM). OTHOIIEHNE
NPOLIEHTHOTO MHIMOMPOBAHKS NPU KaKA0H KOHLIEHTPALIMH HHITHOUTOPA PACCUUTHIBAIOT C
UCTIOJIb30BAaHNEM KOHTPOJIbHBIX JTYHOK MAKC. U MUH. U MOATOHSIIOT K
YeTBIpeXMapaMeTpUIEeCKOMy HeTMHEHHOMY JOrHCTHYeCKoMy ypaBHenuio B GeneData Screener®,
yroObI monyunth [Cso 111 TecTupyembix coenquHenuid. JlanHble, onucanublie B Tabnuue 1,
JIEMOHCTPHUPYIOT, uTO coequHeHus u3 [lpumepos 1-3 cBSI3BIBAIOTCS C NCEBAOKUHA3HBIM JOMEHOM

TYK2-JH2 in vitro.

Tadauna 1: 3nauenus ICso nnsa Ipumepos 1-3

Coeaunenue CeszbiBanue TYK2-JH2 (1M)
ITpumep 1 <0,254 (n=4)
ITpumep 2 <0,254 (n=1)
ITpumep 3 <0,254 (n=3)

Huarubuposanue nepenaun curtajios IFNa uepes pSTAT1 B knierkax TF 1

Knerxu TF1 (ATCC, CL-2003) Boipamusatot B cpene RPMI 1640 (GIBCO) ¢

nobasienrnem 10% muanmsuposanHoi @BC, 0,1 Mr/min aMIUIUIINHA U 2 HI/MIT
IPaHyJIOUTAPHO-MaKpo(daraipHOro KoJoHHecTUMY tupyromero gakropa. Knerku TF1 (100 K
Ha JIYHKY) BBICEBAIOT B 96-TyHOUHBIE MIOKPBIThIE OJIH-D-Tn3nHOM 1utaHIeTs! B cpene DMEM
0e3 CBIBOPOTKHM M HHKYOUPYIOT B TeueHue Houu npu 37°C B armochepe 5% CO,. Tlpumep 1
cepuitao passozsr B JIMCO, noGasistoT k kiieTkaM U HHKyOupyroT npu 37°C B Teuenue 1 yaca.
3arem kietku ctumynupyrot 10 Hr/mi [FNa2 npu 37°C B Teuenue 20 munyt. [locne ynaneHus

CpeIbl KJIETKU JTHU3UPYIOT B Oydepe, conepskamem cmech Halt-mporeassr u nuarndutopa
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docdaraszer (Thermo Scientific #78441), npu Temneparype okpyskarome cpeasl B TeueHue 30
muHyT. Komuuaectso p-Statl (Tyr701) onpenensroT KOJMUECTBEHHO KaK U3JIy4eHHE CBETA MPU
615 HM ¢ ucnonb3oBanneM Habopa nist ananusza AlphalISA SureFire Ultra p-Statl (Tyr701)
(Perkin Elmer #ALSU-PST1-AS5S0K) B COOTBETCTBHUHU C MPOTOKOJIOM, PEKOMEH/IOBAHHBIM
MOCTABIMUKOM. PacCUMTHIBAIOT MPOLIEHTHOE NHIMOMPOBAHHE TIPU KAXKIOH KOHIIEHTPALIH
UHrUOUTOpA U MOATOHSIOT K HEIMHEHHOMY JIOTUCTHYECKOMY YPaBHEHHIO C YEThIPbMS
napameTpamu ¢ ucrionb3osannem Genedata Screener® mns momydenust ICso 17151 TECTHPYEMBIX
COEIMHEHHH, BBIPAKEHHBIX B BUJIE CpeHUX 3HaueHni GeoMetric cO CTaHIAPTHON OMIHUOKOM
cpennero (SEM). [lannsle, onucanHble B Tabnuiie 2, A€eMOHCTPUPYIOT, YTO COEUHEHUS U3
ITpumepos 1-3 saBisroTcst unrnOuTopamu nepenaun curuanos IFNa uepes pSTAT] B knerkax

TF1.

Tab6aunua 2: 3nadenus ICso nns [Ipumepos 1-3

Coeaunenue Hur. IFNg (vxM)
Ipumep 1 0,112 (£0,055 mxM, n=4)
[Tpumep 2 0,206 (+0,065 MxM, n=3)
ITpumep 3 0,106 (0,070 mxM, n=3)

Amnanus I1.23 pSTAT3 AlphalLISA

IL-2-3aBucumsie knetku Kit225 (OHkonoruyeckuii HeHTp AHAEPCOHA, Y HUBEPCUTET
mrrata Texac), sKCrpeccupyroiue 3HA0reHHble penenTopsl [L-23, cTabuiibHO TPAHCAYLHUPYIOT C
nomoteio penoprepa Lenti STAT3, ceazannoro ¢ mouudepasoii ceerisiuka (SABiosciences
CLS-6028L). Yka3aHHBIE KJIETKH UCIIONB3YIOT Uit MOHUTOpUHTA akTuBHOCTH TYK?2 myrem
KOJIMYECTBEHHOW OLIEHKH SKCIPECCUU IeHOB, BbI3BaHHOU pochopmnmuposannem STAT3 mocne
uanykimu [L-23 B npucyrcrBuu IL-2 ¢ ucnone3oBarnem texHogoruu AlphaLISA (TGR
Biosciences ALSU-TST3-A50K). Knerku BeipamuBaroT B cpene RPMI 1640 (Gibco 22400) ¢
nobasnennem 10% PBC (Invitrogen 10082), 1X Pen/Strep (Gibco 15140-122), 200 Hr/mn
nypomunmHa (Sigma P9620) u 10 Hr/mi cBekero peKOMOMHAHTHOTO YenoBeyeckoro 1L-2
(Cucrempr R&D 202-1L-50).

Jnist TOATOTOBKY K aHANM3Y KJIETKH IMOMEIaroT B 384-1yHOUHbIe TUTaHeTsl Biocoat,
MIOKPBITHIE YEPHBIM MONN-d-TU3UHOM, ¢ rpo3padnbiM gHOM (Becton Dickinson Bio-Coat 35-
4640) B cpene DMEM (Sigma D5796) B konmuuectse 300 000 KIETOK/TYHKY, U OCTaBJISIIOT JJIS
uHKyOupoBanus B reuerne Houl ripu 37°C. Coenunenus, comoOunmsuposanHbie B JIMCO,
cepuitHo pa3dassaoT 1:3, 9yTo6sl monyunTh 10-TOYEUHYIO KPUBOH KOHIEHTpaus-3¢hexT

(xoneunsrit IMCO = 0,1%). Knerku npeasapurensao HHKyoupyrot ¢ [Ipumepom 1 B Teuenue 1
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yaca ipu 37 °C, 3arem crumynupyroT IL-23 (koHe4YHast KOHIEeHTpauus 25 Hr/mi) B TeueHue 30
muHyT. [locne nenrpudyruposanus npu 2000 06/MuH B TeueHue 10 MUHYT KJIETOYHBIH OCAIOK
T3UPYIOT cMechio m3upyromero Oydepa 1:1 (TGR Biosciences) u cMmecu HHTHOUTOPOB
nporeasbl U pocharaspr Halt (Thermo Scientific 1861281) B Teuenune 30 munyT. Peakiuro
AlphaLLISA npoBoasIT B COOTBETCTBHH C POTOKOJIOM, PEKOMEHIOBAHHBIM MTOCTABIIIUKOM, U
ypOBHU Jronr(epasbl U3MEPSIOT ¢ MOMOLIBIO MTaHmeTHoro puaepa Envision (Perkin Elmer).
OtnocutenbHbil [Cso pacCUUTHIBAIOT C UCTIOIB30BAHUEM 4-TTAPAMETPUUECKOTO HETMHEMHOTO
norucruueckoro ypasHeHus (GeneData Screener 13.0.5), yro6s1 monyuuts ICso st
NPOTECTUPOBAHHBIX COEAMHEHUH, BRIpAXKEHHBIN B BUJIE CpeHUX 3HaueHui GeoMetric co
cra"gaptTHoi omubkoit cpennero (SEM). [lannbie, onucanHble B Tabmuie 3, 1eMOHCTPUPYIOT,
yro coenuHeHus u3 Ilpumepos 1-3 sBnsAroTcs nHrnOUTOpamu nepenauu cursanos [L-23 B

aHaJIN3€ Ha OCHOBEC KJICTOK.

Tab6aunua 3: 3nadenus ICso nns [pumepos 1-3

Coeaunenue Hwr. IL-23 (mxM)
Hpuwmep 1 0,065 (0,011 MM, n=4)
Hpumep 2 0,101 (+0,0005 MM, n=2)
Tpumep 3 0,101 (£0,022 MkM, n=3)
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8. CoenuHenwe 10 1. 1, OTIMYAOIIEECS TEM, YTO COSNMHEHUE MPEACTABIISIET COOOM

“NH
~_.N O HN HO
v5
/

WIH ero (papMaleBTU4eCKU PHEMIIEMYIO COJb.

9. CoenuHenue 1o 1. 8, nNpencTapsroLIee COOOM:

“NH
sWes

N I > =~
< N o H 0

HN W

v

N
/

10. Coenunenue mo 1. 1, oTiMYaroIieecs TeM, YTO COEAMHEHNE TIPECTaBIIsieT OO0k

SNH
@Q\m \N/‘i
~_.N O HN HO

W

N
/

WIH ero (papMareBTH4IeCKU PHEMIIEMYIO COJIb.



10

15

20

25

11

12

13

14

15

16

17

18

19

20

21

22

-31-

. Coenunenue no 1. 10, npencrapisiroinee cOOOM:
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. Crioco0 nevyeHus ncopuasa y nalieHTa, BKIOYAOIUN BBEICHUE MALUEHTY,
HY’KJAIOLIEMYCsl B TAKOM JIeueHHH, 3(PpPeKTUBHOroO KOJIM4YECTBa COEAMHEHUS 110
mrobomy u3 . 1-11 mnm ero ¢papmaneBTHUECKH IPUEMIIEMOM COJIH.

. Cnocob neyeHns: CUCTEeMHOH KPaCHOM BOJMYAHKH Y MALIMEHTa, BKIIFOYAO NN
BBEJICHHE MMALUEHTY, HY KAAIOLIEMYCsl B TAKOM JIe4eHUH, 3()(HEKTHBHOTO KOJINYECTBa
coenuHeHus 1o modomy u3 m. 1-11 wm ero papmareBTHUECKH IPUEMIIEMOI COJTH.

. Croco0 neuyenus nuabeta | TUNA y MaMeHTa, BKIIOYAIOIIHUI BBEICHUE MALIUEHTY,
HY’KIAI0MEMyCsl B TAKOM JIe4eHUH, 3P (PEeKTHBHOrO KOINYECTBA COSAUHEHHS TI0
aro6omy u3 mm. 1-11 umm ero gpapmMareBTUYECKH MPUEMIIEMOM COJTH.

. Coenunenue wiu ero papMaleBTHYECKH MPUEMIIeMast COJIb 1Mo JiroOomy u3 . 1-11
IUI IPUMEHEHUS B TEPaIHH.

. Coenunenue wu ero papMaleBTHYECKH MPUEMIIeMast COJIb 1Mo Jirobomy u3 . 1-11
IUI IPUMEHEHMs B JIEUeHUHU TICOpHasa.

. Coenunenue mu ero (papMaleBTHYECKH PUEMIIEMast COJIb 10 JiroOomy u3 . 1-11
11 IPUMEHEHMs B JIEUEHUU CUCTEMHON KPacHON BOJYAaHKU.

. Coenunenue mu ero papMaleBTHYECKH NPUeMIIeMast COJIb 110 Jirobomy u3 . 1-11
11l IPUMEHEHUs B JieueHuu nuadeta 1 tuma.

. IlpumeHeHne coeTMHEHMsT UITH ero (papMarieBTUYECKH MPUEMIIEMO COJTH TI0 JIF0OOMY
u3 mn. 1-11 1 nony4eHus nexkapCTBEHHOIO CPECTBA s JIEUEHUs [ICOpHUasa.

. IlpumeHeHne coeTMHEHUsT UITH ero (papMareBTUYECKH MPUEMIIEMO COJTH TI0 JIF0OOMY
u3 mm. 1-11 1 nony4eHus neKapCTBEHHOIO CPEACTBA IS JIEUEHHs] CHCTEMHON
KPaCHOW BOJTYAaHKHU.

. IlpumeHeHne coeTMHEHMsT UITH ero (papMaleBTUYECKH MPUEMIIEMO COJTH TI0 JII0OOMY
w3 . 1-11 ni1st monmy4eHust JeKapCTBEHHOTO CPEACTBa IS JIedeHus Arnadera | Tuma.

. ®apmareBTUYECKast KOMIIO3ULIUs, COAEPIKaLIasi COeIUHEHUE WU €r0O

(dbapMaLieBTHYECKU TPHEMJIEMYIO COJTb 10 JtoOomy u3 mi. 1-11 ¢ ogauM wn Sonee



-32-

(I)apMaLIeBTI/ILIeCKI/I MPUEMIIEMBIMU HOCHUTCIISIMU, p2136aBI/ITeJ'I$IMI/I NN

BCIIOMOI'aTCJIbHBIMHA BCIICCTBAMMU.



	Bibliographic data
	Abstract
	Description
	Claims

