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U K ux (apMaleBTUYECKU MPHEMIIEMbIM COJsIM, (DapMalleBTUYECKUM KOMIO3HUIMAM, CIIocodam
OpUMEHeHusT U crnocobaM ux nonydeHus. OnNMcaHHblE B HACTOAIIEM JOKYMEHTE COEIMHEHHUsI
WHTHOWPYIOT CO3peBaHHe ITUTOKMHOB cemeiicTBa IL-1 mytem mHrmOupoBaHus wWHPIAMMACOM M MOTYT
OBITH KCIIOJIb30BaHbI IPHU JICYUEHUH PACCTPOMCTB, B KOTOPHIX y4YacTBYeT aKTHMBHOCTh HH(ammacom,
TaKUX Kak, CpeH MPOYEro, ayTOBOCHAINTEIbHBIC U ayTOUMMYHHbIE 3a00JIEBAHUS U 3JI0KaUu€CTBEHHOE
HOBOOOpa3oBaHUE.
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OIIMCAHUE U30BPETEHUA
2420- 558900EA/019
XUMHYECKHE COEAUMHEHUA

Hacrosimee wu3o0pereHne OTHOCHUTCS K KOHKPETHBIM HOBBIM COEIMHEHHMSM U
HETIOCPEACTBEHHO CBSI3aHHBIM C HUMHM MPOJIEKAPCTBAM WIH UX (papMaLeBTHUECKU NPHUEMIIEMbIM
COJIIM, KOTOpBIe 00JIaat0T MHIHONPYIOIIeH MH(pIaMMAacOMbl aKTHBHOCTBIO U, COOTBETCTBEHHO,
MOTyT OBITb HCIIOJIB30BaHBI B CIOCOOAX JIEUEHUS OpPraHM3Ma 4YeJOBeKAa WM JKHMBOTHOTO.
Hacrosimmee u3oOpereHne Takke OTHOCHTCS K CIOCO0OAM TMOJNYYEHUs] 3THX COENUHEHHH, K
(bapMaleBTHYECKUM KOMITO3MIMSAM, HX COAEpKALIMM, U K WX NPUMEHEHUWIO MJIsl JICYeHUs
paccTpoicTB, B  KOTOPBIX  Yy4acTBYeT AaKTHBHOCTh  HWH(}IaMMacoMm, TaKuUX  Kak
ayTOBOCTIAJIUTEIIbHBIE U Ay TOUMMYHHbBIE 3a00JIC€BaHMUSI.

IMPEJITOCBIJIKW U30BPETEHU A

AyTonMMyHHbIE 3a00JI€BaHUSI CBS3aHBI C NEPENPOM3BOICTBOM IMPOBOCHAIHTEIBHBIX
¢dakropoB. Onmuum w3 Hux sBiugercs  uHTepaeikna—1  (IL-1), mpoxmyuupyemsiit
aKTUBUPOBAHHBIMH Makpodaramu, MOHoUUTamH, ¢pudpodIacTaMu M OPYTUMH KOMIIOHEHTaMH
BPOKAEHHON HMMMYHHOIl CHUCTEMBbl, TaKMUMH Kak JeHApUTHble KjeTku. OH ydacTByeT BO
MHOYKECTBE KJIETOYHBIX aKTUBHOCTEH, BKIFOYast mponudepanuro, 1ugpepeHIupoBKy 1 aronTo3
kyetok (Seth L. al. Rev. Immunol. 2009. 27:621-68).

utokuubl u3 cemeiictBa IL—1 odeHb akTUBHBI W, Oyaydd BaKHBIMU MeEIHATOPAMHU
BOCTIAJICHUS, B IIEPBYIO OUEPEb CBSI3aHbI C OCTPHIM U XPOHUYECKUM BocrajeHueM (Sims J. et al.
Nature Reviews Immunology 10, 89-102 (¢espanp 2010)). Cunraercs, 4To Nepenponu3BOACTBO
IL-1 sBisieTcss MEAMAaTOPOM HEKOTOPBIX ayTOMMMYHHBIX M ayTOBOCHAJIUTENBHBIX 3a00J€BaHUH.
AyTOBOCHIANIUTENbHBIE 3aboneBaHus XapaKTEePU3YHOTCSA PeLUANBUPYIOILIUM u
HECIPOBOLMPOBAHHBIM BOCMAJIEHHEM B OTCYTCTBHE ayTOAHTUTEN, MH(EKIUH WIN AHTUI'€H—
cnieruduyecknx T-auMpoIuTOB.

ITpoBocnanuTenbHble HUTOKUHBI cynepcemericTBa IL—1 Bkmovator IL—1a, IL-1B, IL-18
u IL-360, B, A ¥ IpOIYyLUMPYIOTCSI B OTBET HA MATOTEHBI U JPYrUe KJIETOUHBIE CTPECCOPHI KaK
4acTb BPOXIEHHOIO MMMYHHOIO OTBE€Ta XO3siMHA. B oTauyme OT MHOrUX Apyrux
CEeKPETUPYEMBbIX LIUTOKHHOB, KOTOpble 00pabaThIBalOTCS M BBICBOOOKAAIOTCS C IOMOLIBIO
CTaHAAPTHOIO KJIETOYHOIO CEKPETOPHOIO ammapara, COCTOSLIEro W3 3HAOMIA3MAaTHYECKOrO
peTukyiymMa u anmnapata l[onbmxku, y uieHOB cemeiictBa IL—1 OTCYTCTBYHOT nuAEpHBIC
NOCJIEIOBATEIbHOCTH, HEOOXOAMMBIE Ui BXOXA B OHAOIUIA3MATHYECKUH PETUKYJIYM, W,
CJIEZIOBATENIbHO, OHM COXPAHSAIOTCS BHYTPHUKIETOYHO mocne TpaHcmsauuu. Kpome toro, IL-1 B,
IL-18 u IL-360, B, A CHHTE3UPYIOTCI B BHAE MPOLUTOKHHOB, KOTOpbIE TPEOYIOT
NPOTEOJIUTHYECKON aKTHBALWUHU, YTOOBI CTaTh ONTHMAJIbHBIMH JIMTAHIAMH ISl CBS3BIBAHUS C X
POICTBEHHBIMH PELENTOPAMU HA KJIETKaX—MHUIICHSX.

B cnyuae IL-1a, IL-1B u IL-18 B Hacrosiimee BpeMsi NMOHSATHO, YTO MYJIBTHMEPHBIH
OeKOBBIN KOMITJIEKC, U3BECTHBIN KaK Ouar BOCHAJIEHHsI, OTBETCTBEHEH 32 aKTUBALIMIO Mpoduiei
IL-1 u IL-18 wu 3a BBICBOOOXKAECHHE ATHUX LUTOKHHOB BHEKJIETOYHO. BocmamuTenbHbIHI

KOMIUIEKC OOBIYHO COCTOMUT U3 CEHCOpPHOH Mosekynbl, Takoii kak NLR (aykieornn—



onmuromepmsyromuii  omedn (NOD)-monobubiéi  penentop), amantopHoi Mmojekysisl ASC
(MODOOHBI MATHBIIIKY PEryJISTOPHBIA OJOK, aCCOLMUPOBAHHBINA C ArONTO30M, COIEP KAIIHA
CARD (Capsase Recruitment Domain)) u npokacna3bi—1. B oTBeT Ha pa3iudHbIE «CUTHAJIBI
OMAacCHOCTH», B TOM YUCJIE MAaTTEPHBI, accoluupoBaHHble ¢ natoreHoM (PAMP), u marrepHsl,
acconupoBaHHble ¢ onacHOCThI0 (DAMP), cyObennHuLBI BOCHAINUTENBHON OJMIOMEpU3aLuu
00pasyloT BHYTPHUKIETOUHYIO CYNEPMOJIEKYJSIPHYIO CTPYKTypy. PAMP BKIIFOUArOT MOJIEKYJIBI,
takue Kak nentuporiukad, BupycHyro JHK wmmm PHK u Gakrepuansayro JJHK wnmu PHK.
DAMP, c pgpyroit CTOpOHBI, COCTOAT M3 ILIMPOKOIO CIEKTPAa SHIAOTEHHBIX CTEPUIIbHBIX
TPUITEPOB, BKIFOYAsi KPUCTAJIBI ypaTa HATPUsI, CUIIMKArelb, KBAcLbl, aCOECT, JKUPHbIE KHCIIOTHI,
KepaMubl, KPUCTAJUIBI XOJIECTepHHA U arperatol Oera—ammiongHoro mnentuaa. COopka
wiatpopmbl  HHGIAMMAacOMbl  O0Jierdaer aBTOKATaNIuW3 Mpokacmasei—1 ¢ obOpa3oBaHuem
BBICOKOAKTUBHOW IIHCTEMHIIPOTEA3bl, OTBETCTBEHHON 3a aKTUBALIUIO U BBICBOOOXKIeHHE pro—IL—
1B u pro—IL-18. Takum 06pa3oMm, BHICBOOOKIEHHE 3THX BBICOKO BOCTIAIUTENBHBIX LIMTOKUHOB
TOCTUTAETCS TOJBKO B OTBET HA OOHAPYKEHHE U PearnpoOBaHUE BOCIAIUTENBHBIX CEHCOPOB Ha
cenn(pUIecKre MOJIEKYJISIPHbIE CUTHAJIBI OTTACHOCTH.

YV mopeir 22 Oenka NLR mnoppasnenstorcss Ha uerelpe mnoncemeiictea NLR B
coorBeTcTBUM ¢ MX N-koHueBbiMH noMeHamu. NLRA copepxutr nomen CARD-AT, NLRB
(NAIP) conepskutr nomen BIR, NLRC (Bxiouass NOD1 u NOD2) conepsxut nomen CARD, u
NLRP conepxxut nomeH nupuHa. MHOKECTBEHHbIe uiieHbl cemeirictBa NLR cBs3anbl €
¢dbopmuposaruem BocraneHus, Bkimoudas NLRP1, NLRP3, NLRP6, NLRP7, NLRP12 u NLRC4
(IPAF).

JlBe napyrue CTPYKTYpHO OTJIMYAIOLIUECS CTPYKTYpPhl C BOCHAJEHUEM, COAep Kallue
noveH PYHIN (mupun u 6enok, conepskamue nomeH HIN), a umenno Absent In Melanoma 2
(AIM2) u IFNA-unnyuupyemsiii Oenok 16 (IF116) (Latz et al., Nat Rev Immunol 2013 13 (6)
397-311) cayxar cencopamu BHyTpukierounoit JTHK.

TpeboBanue cOOpku mIaTGOPMbl UHMIAMMACOMBI ¢ LENBIO JOCTHIKEHUSI aKTHBAL[UH U
BbIcBOOOKIeHHsT [L—1 u IL—18 u3 MOHOIMTOB M MakpodaroB obecreuynBaeT UX aKKypaTHYIO
OpraHM3alfI0 OCPEICTBOM 2—3TaIHOro nporecca. Bo—mnepBbIX, KiieTka AOKHA CTaJIKUBATBCS C
JUraHnaoOM—TipaiMuHroM (takum kak juraHn LPS penenropa TLR4 wium BocHmamuTenbHOrO
UTOKMHA, Takoro kak TNFa), koropsiii Benet k NFkB—3aBucumoii rpanckpunumu NLRP3, pro—
IL-1B u pro—IL—18. BHOBb TpaHCIMPOBAHHBIC MPOLUTOKUHBI OCTAIOTCS BHYTPUKJIETOYHBIMU H
HEaKTUBHBIMH, €CJIM TOJBKO MPONYLUPYIOIIHNE KIETKH HE CTAJIKHUBAIOTCS CO BTOPHIM CHUTHANIOM,
IMPUBOJAILINM K aKTUBALMM BOCHIAIIUTEIBHOIO MEXaHU3Ma U CO3PEBAHUIO MpoKacnasbi—1.

B npononnenne k mporeonmurmyeckod aktuBaruu pro—IL—-1B u pro-IL-18 akTuBHas
Kacrnasza—1 Takke 3amyckaer (opMy ruOeny BOCTIAIUTENbHBIX KJIETOK, N3BECTHYIO KaK MHUPOITO3,
yepe3 pacieruienue racaepmusa J{. [ImponTos3 mo3BossieT 5KCTEpHAIN30BATh 3peible (opMbl
IL-1 u IL-18 Hapsimy C BBICBOOOKIOEHHEM MOJIEKYJl ajlapMHUHA (COCOUHEHHH, KOTOpbIE
CTHUMYJIUPYIOT BOCIIAJIEHHE U aKTUBHPYIOT BPOKACHHBIA M aJalTUBHBIA UMMYHHUTET), TAKHX KaK

6enok ¢ Beicokol noasmwkHOCTHIO rpynnel 1 (HMGB1), IL-33 u IL-1a.



Xotrs axkTuBauMsA HWH(PIAMMACOMBI, KaK IPEACTABISIETCS, NPEBPATHIIACH B BAXKHBIN
KOMITOHEHT HIMMYHHTETa X031Ha K nmaroreHaMm, nHgnammacoma NLRP3 siBnsiercss yHUKaIbHOM
o CBOEH CIIOCOOHOCTH AaKTHUBHPOBATHCS B OTBET HA OHIOTEHHBIE CTEPUJIbHBIE CHIHAJIBI
ONACHOCTH. bbuTH BBIACHEHBI MHOTHE TaKUE CTEPUIIbHBIE CUTHAJIBI, U UX (POPMUPOBAHHUE CBA3AHO
C KOHKPETHbIMH OOJIE3HEHHBIMH COCTOSHUSMH. Harmpumep, KpUCTamIbl MOYEBOH KHCIOTHI,
OoOHapy’>Ke€HHbIE Y MALMEHTOB C MOAArpPOM, ABISIIOTCSA 3(P(PEKTHBHBIMU TPUITEPAMU AKTHUBALUU
NLRP3. AHanoru4Ho, KpHCTaJUIbI XOJECTepHHA, OOHApyXKeHHble Yy IALUEHTOB C
aTepOCKJIEPO30M, Take MOryT crnocodcTBoBarh aktuBaumu NLRP3. TlpusHanwe poswu
CTEPUWJIbHBIX CUTHAJIOB OMACHOCTH B KadecTse akTuBaropoB NLRP3 npuseno k Bosnedenuro [L—
1 u IL-18 B pasnuuHble NATOPU3UOJIOTHUECKHE MPU3HAKU, BKJIIOYAs METa0OJHUYECKHE,
(u3nonornuecKre, BOCIAINTEIbHbBIE, FEMATOJOTHYECKHE U MMMYHOJIOIHYECKUE HaPy I EHHSL.

Cesi3p ¢ 3a00yieBaHNEM YEJIOBEKA JIYUIIE BCErO MILUTIOCTPUPYETCS OOHAPYKEHHEM TOTO
¢dakra, yto myraumm B reHe NLRP3, koropele mpuBOmAT K MyTaluu ¢ NpHOOpETEHUEM
(byHKIMH, 00ECTIeYNBAIOT LEJbINA PsiI Ay TOBOCTIAIUTEIbHBIX COCTOSTHHN, U3BECTHBIX MOA OOIUM
Ha3BaHHEM KPHUOIMPUH—ACCOLMUpPOBaHHbIe mnepuoandeckne cunapomel (CAPS), Bxiouas
ceMeiHbIl XoJonoBol ayroBocnanutenbhbiii cuHapom (FCAS), cunapom Makna—Yamica
(MWS) 1 MyJpTHCHCTEMHOE BOCTIAINTENBbHOE 3a00/IeBaHIE HeoHaTaabHOro Bo3pacra (NOMID)
(Hoffman et al., Nat Genet. 29(3) (2001) 301-305). AHanoru4HbM 00pa3OM, HHIYLHPOBAHHAS
cTepriibHBIM MenuatopoM aktusanusi NLRP3 Obuta BoBeueHa B IIMPOKHIA CIIEKTP PACCTPONCTB,
BKJIFOYAsl JEreHepalio CycTaBoB (rozmarpa, pPeBMATOMIHBIA  apTPUT, OCTEOAPTPUT),
KapauoMmeradonnyeckue (nuaber 2 THIa, aTepOCKIIepO3, THIEPTeH3Ms), LEHTPAIbHOW HEPBHOM
cucrembl (OonesHbp Aunblreiimepa, Oonesnb [TapkUHCOHA, PacCEesIHHBIN CKIIEPO3), KENTyIOYHO—
kumeunele  (OonesHp Kpona), merkmx (HeamKorojibHasi JKHpPOBash OOJE3Hb IEYEHH,
HEaJIKOTOJIbHBIN renaTocTeaTo3, MAHONATHYECK I JIerouHbli Gudpos).

CoBpeMeHHbIe BapHAHTHI JieueHHsI 3a00JIeBaHMiA, B TIATOreHe3e KOTOPbIX y4yacTByer IL—1,
BKJIFOYAIOT aHTaroHucT perenropa IL—1 anakunpa, Fc—comep:kainyo pacTBOpUMYIO THOPUAHYIO
KOHCTpyKIuto perenropa IL—1 Tumna 1, BcnomorarenbHbiii 6enok perenropa [IL—1 punonacent u
antTu-IL—13  MOHOKJIOHaNbHOE  aHTUTENO  KaHakuHymad. Hampumep, kaHakuHymad
munensuposad ansg CAPS, nepuoguueckoro cHHApOMa, acCOLMMPOBAHHOIO C PELIETITOPOM
¢akropa Hekposa onyxoau (TRAPS), cunnpoma runepummyHnornodynuaa D (HIDS)/neduunra
meBanoHaT—kuHa3bl (MKD), cemeiinoli cpenm3eMHoMopcekoi tuxopanku (FMF) u moparpsr.

Coo0manoch, 4TO HEKOTOPbIE Majible MOJEKYJbl WHIHOUPYIOT (PYHKLHIO BOCHAJICHHS
NLRP3. Hanpumep, rimubypun siensercs: crenupuueckuM uHruouropom aktusauuu NLRP3,
XOTSl 1 B MUKPOMOJISIPHBIX KOHIIEHTPALIMSIX, KOTOPbIE BPSI JIM JOCTHXKUMBI in vivo. Coolrmaercs,
YTO Hecneu(uuecKue areHTol, Takue Kak napreHonnn, Bay 11-7082 u 3,4—merunenanokcu—p—
HUTPOCTHPON, yXxyamarT akruauuto NLRP3, Ho, kak oxkupnaercs, OyayT UMETb OrpaHUIEHHYIO
TEPANeBTHYECKYI0 MOJE3HOCTh M3—3a HMX OOLIero CTPYKTYPHOrO TPU3HAKA, COCTOSIIETO W3
oneuHa, AKTHBHPOBAHHOTO 3aMEINEHUEM 3JIEKTPOHOAKLENTOPHONH TIPYMIIOH, YTO MOJXKET
NPUBECTH K HEXKEIATEIbHOMY OOpPa30BaHHIO KOBAJIEHTHBIX aAJyKTOB C OENKOBBIMU IPYIIAMH,

comepKauMu THONbL. Takske cooOuaercs, YTO psii MPUPOIHBIX IMPOAYKTOB, Hampumep, P—



rugpokcudyTupar, cynbbpopadaH, KBEPUETHH U CAJIbBHAHOJOBAs KHUCJIOTA, TIOAABISIOT
aktuBaunto  NLRP3. AmnanormuneiM  0o0pa3oM, €oOOIIANoCh, YTO  MHOTOYHCIICHHBIE
3¢ deKkTopbl/MORYIATOPBl APYTUX MOJEKYISPHBIX MHUIIeHel HapymaroT aktuBauuio NLRP3,
BKJItOUasi aroHucTel perentopa TGRS, cBsazannoro ¢ G—0OenkoM, MHIHOUTOP KOTPAHCIIOPTa
HATPUS—TIIIOKO3bl AMUITU(IO3NH, aHTarOHUCT peuentopa nomamuHa A—68930, uHrUOUTOP
oOpaTHOr0 3axBaTa CEpOTOHMHA (PIIYOKCETHH, HECTEPOUAHbIE NPOTHBOBOCHIAIUTEIbHbIE
npenapatel peHamat u Onokarop P-aApeHepraveckux peLentopoB HeOMBONIOI. Bo3MoKHOCTDH
MIPUMEHEHHUS 3THX MOJIEKYJl B Ka4eCTBE TePareBTHUECKUX CPEACTB JJIsI XPOHUYECKOTO JICUEeHUs
NLRP3—3aBUCHMBIX BOCHAJIUTENBHBIX 3a00J€BAHUN €l MPEACTOUT YCTAHOBHUTD. Psii MOJIEKyJ,
CoIepKalX CyJb(OHHIMOYEBHHY, ObUT paHee WISHTHQUUUPOBAH KaK MOIIHBIA |
CEeJIEKTUBHBIA MHITHOUTOP MOCTTPAHCISHOHHOrO mpoueccunra pro—IL—1p (Perregaux et al., J
Pharmacol. Exp. Ther. 299, 187-197, 2001). ITpumep monexyasl CP—456 773 u3 310l pabOThI
OBUT HETABHO OXapaKTepU30BaH Kak cnenududyeckuid narnourop akrusarmu NLRP3 (Coll et al.,
Nat Med 21,3 (2015): 248-255.).

Uzo0peTeHne BO3HUKIO M3 HEOOXOOMMOCTH  MPEAOCTABUTH  JIOMOJHUTENbHBIC
coenuHeHus it crienududeckoir Moayssinu NLRP3—3aBHCHUMBIX KJIETOYHBIX MPOIEccoB. B
YAaCTHOCTH, JKEJATeNbHbl COEAMHEHUS C (PU3MKO—XUMHYECKUMH, (PapMaKOJOTHUECKUMHU U
bapManeBTHYECKUMH CBOHCTBAMH, YJYYIIEHHBIMH II0 CPAaBHEHHIO C CYIIECTBYIOIIUMH
COEZIMHEHUSIMHU.

CYIIHOCTDb U30BPETEHM A

CornmacHo mepBOMYy acHeKTy HacTosiliee H300peTeHHe OTHOCHTCS K COEAMHEHUIO

dbopmyusl (I), wiu nmposekapcTBy, WK ero papMaleBTHUECKU MTPUEMIIEMON COJIH:
2 3

rue:

R; mpencraBnsier coboit 5 wiu 6 YJIEHHBIH ANKWJIOBBIA WM APUJIOBBIA MOHOILMKJI,
UMEOIIUI O MEHBIIEeH Mepe OfHY TPYIIy 3amectutens, cogepxauyo (2—8C) ankw, wim 9
wii 10 4ieHHYyI0 OMLMKIMYECKYI0 YaCTHYHO HEHACBHIIIEHHYI0 KapOOLMKINYECKYIO KOJBLEBYIO
CUCTeMy, Iie YKa3aHHasi OUIMKITNYeCKasi KOJIbIeBasi cucTeMa HeoOsi3aTenbHO 3ameniena 1, 2, 3
Wi 4 3aMeCcTUTENsIMH, He3aBUCUMO BbIOpaHHbIMU u3 (1-6C)ankmna, (2—-6C)ankenuneHa, (2—
6C)ankununena, (3—8C)umknoankmna, (1-3C)ajakokcu, rajoreHa, OKCO, THAPOKCH, ILHAHO,
amuHo, (1-3C)ankwnamuno, au—[(1-3C)ankmi]-amuro, CF;, OCF;, S(O),CHj;, S(O)CHs,
S(0O):NH,, S(O),NHCH3, S(O).N(CHj3),, NHS(O),CHs u N(CH3)S(0),CH3, nnu 12, 13, 14, 15
win 16 YJIeHHYI0 TPULUKINYECKYI0 YaCTUYHO HEHACHIIIEHHYIO KapOOLMKIMUYECKYIO KOJIBLEBYIO
CUCTEMy, TTIe YKa3aHHAs TPULUKINYECKast KOJIbLIeBasi CUCTeMa HeoOs3aTeNIbHO 3aMerneHa 1, 2, 3
Wi 4 3aMecTUTeNsIMH, He3aBUCUMO BbIOpaHHbIMU n3 (1-6C)ankuna, (2—-6C)ankenuneHa, (2—

6C)ankuaunena, (3—8C)umknoankmna, (1-3C)anakokcu, rajoreHa, OKCO, THAPOKCH, LHAHO,



amuHo, (1-3C)ankunamuno, mu—[(1-3C)ankun]-amuno, CFs;, OCF;, S(O),CHs, S(O)CHs,
S(0),NH,, S(O),NHCH3;, S(O),N(CH3),, NHS(O),CH3s u N(CH3)S(0),CHs;

R, npencrasnsier coboii H,

R3 npencrasnsier coboii ankuin(C1-4)-Ry,

rae Ry BoiOpaH u3 5 wnu 6 4jeHHOW MOHOLMKJINYECKOH apUIbHON MM He—apHJIbHOM

KOJIBLIEBOM CHCTEMbI, coneprkameii_1, 2 wiu 3 rerepoaroma, HE3aBHUCHMO BbIOPAHHBIX W3

KHMCJIOpOa, a30Ta U cepbl, Uiy 3, 4, 5 win 6 4jeHHON MOHOLMKJINYECKON IeTepOLUKINIbHON

KOJIbIIEBOW CHCTEMBI, coaepkamiedi_ | wuaum 2 rerepoaToMa, HE3aBHUCHUMO BBIOPAHHBIX W3

KHCJIOPONa, a30Ta W Cephbl, e YyKa3aHHAas TeTePOLMKJIMYECKas KOoJiblieBasi cucrema Ry
HEeoO0s3aTeIbHO 3aMelleHa | UM HECKOJBKUMH 3aMECTUTEISIMU, HE3aBUCUMO BBIOPAHHBIMHU W3
(1-6C) ankwuna, ankuiruapokcu, autpo, OH, COCH3, rajorena, aMmuHo, 1iuaHo, u Rg,

wim rae R; BoiOpaH u3 5 wim 6 4YJI€HHOW MOHOIMKJIMYECKOH apWJIbHOW WM He—
ApPUWJIbHOW KOJIBIIEBOM CHUCTEMBbI, HeoOs3aTeNbHO coaepxkammedd 1, 2 wiam 3 rerepoaroma,
HE3aBHCHUMO BBIOPAHHBIX W3 KHUCJIOpOAA, a30Ta W cepbl, wid 3, 4, 5 wunm O 4YJIeHHOU
MOHOIIMKIIMYECKON TeTepOLMKIMIBHON KOJIBLIEBOH CHCTEMBI, HeoOs3aTelIbHO copepkamei 1
WK 2 TeTepoaToMa, He3aBUCHMO BBIOPAHHBIX M3 KHCIOPONa, a30Ta W cepbl, win 3, 4, S wm 6
YJIEHHOH HACBHIIEHHON WIIM YaCTHYHO HEHACHIIEHHON KapOOIMKINIECKOH KOJIbIIEBOH CHCTEMBI,
U TJe yKa3aHHas KoJibleBas cucrteMa Ry 3amereHa 1 uiM HECKOJbKUMH 3aMECTUTEISIMU,
He3aBrCUMO BeIOpanHbIMEU U3 (1-6C) ankwna, ankwiruapokcu, autpo, OH, COCHj;, ramoreHa,
aMHUHO, LIMaHo, U Rg,

rne Rg mpencrasmsier coOoii HeoOsi3aTenbHO N-CB3aHHOE S Wi O dIEeHHOE
MOHOLIMKJIMYECKOE IeTepOoapuiIbHOE KOJBLO, coaepskamiee 1 unu 2 rerepoaroMa, HE3aBUCUMO
BBIOpaHHBIX U3 KHUCJIOPOAA, a30Ta W Cepbl, Wi 3, 4, 5 win 6 4iIeHHYI0 MOHOLHUKINYECKYIO
TeTEePOLMKJIUIBHYIO  KOJIBLIEBYIO CHUCTEMYy, COAep)Kallyro 1 rerepoaroM, HE3aBHUCHUMO
BbIOpPAaHHBIA U3 KHCJIOPONa, a30Ta M CEpbl, i€ YKa3aHHOE KOJIbLO HEOOS3aTeNIbHO 3aMEIIeHO
AJIKWJIOM, OKCO, TaJIOTEHOM WJIM aMUHO TPYIIION; U

R, nmpencraBiasier coboit  H, ankui, MOHOUMKINYECKYH) — alKHJIBHYIHO — WJIH

2
MOHOLIMKJINYECKYIO apUJIBHYIO FPYIIY.

B HekoTOpbIX BapuaHTax OCyLIECTBICHUS n300pereHus R; mpexncrasuser coboi 12, 13,
14, 15 wim 16 4ieHHYI TPHULHMKINYECKYI0 HYACTUYHO HEHACBIIIEHHYIO KapOOLMKIMYECKYIO

KOJIBLIEBYIO CUCTEMY, BBIOPAHHYIO U3 IPYIIIbI, COCTOSLICH U3

n
Rg Rg

nan na

k4

rne # obo3Havaer CBsI3b ¢ aToMoM azora opmyiel (1), rae n u n, 0OO3HAYAOT LEJoe
9mcyio, He3aBucuMO BbiOpanHoe u3 0, 1, 2 u 3; u rne Rg BbIOpaH M3 TPYIIIBIL, BKIOYAIOLICH

Bopopox, (1-6C)amkun, (2-6C)ankenwmneH, (2—-6C)ankuHmneH, (3—8C)UUKIOATKUT, TaJIOTEH,



oKco, ruapokcu, muano, amuHo, (1-3C)ankunamuno, nu—[(1-3C)ankwmi]-amuno, CF;, OCFj,
S(0)CH;, S(O)CHs, S(O)NH,, S(O)NHCHj;,  S(O)N(CH3),, NHS(O)CH; wu
N(CH3)S(0O),CHs;

uma 12, 13, 14, 15 nnu 16 4neHHYH TPULMKIMYECKYH) YaCTUYHO HEHACBHILIEHHYIO

KapOOLMKJINYECKYIO KOJIBLIEBYIO CHCTEMY, BBIOPAHHYIO M3 IPYIIIBI, COCTOSIIEH 13

n
Rg Rg
A5
nau na,

rne # obo3HadaeT cBsi3b ¢ aToMOM azota popmydsl (I); rme n u n , 000O3HAYAIOT LEIoe
9ucyio, He3aBucuMO BbiOpanHOe u3 O, 1, 2 u 3; u rme Rg BbIOpaH W3 TPYIIIBL, BKIIOYAKOLIEH

Bonopox, (1-6C)ankun, ranorena, CF; u OCF3; win

Rg Rg
# #
4! H

rae # oOo3Hauaer cBsi3b ¢ aToMoM aszorta (opmyinsl (I); u roe Ro BbIOpaH u3 rpymrel,
BKirovaromer  Bomopoxn,  (1-6C)ankun,  (2-6C)ankenmnen,  (2-6C)ankununen, (3—
8C)UMKIIOAJIKIII, TaJOreH, OKCO, THIPOKCH, nuaHo, amuHo, (1-3C)ankmmamuuo, au—[(1-
3C)ankun]-amuno, CF;, OCF;, S(O),CH3, S(O)CH3, S(O):NH», S(O),NHCH3, S(O),N(CH3),,
NHS(O)QCHg )41 N(CH3)S(O)2CH3; NI

Rg

Ed

rne # obo3HauaeT CBsizb ¢ aToMoM asota ¢opmyiibl (I); u rme Ry BeiOpaH u3 Bomopona,
(1-6C)ankuna, ranorena, CF; u OCF3; wiu

HE3AMEIICHHOC I'CKCATrnAPOUHIACHOBOEC KOJIBIO!

2

rae # ob03HavaeT CBsi3b C aTOMOM a3oTa ¢popmyJsl ().



B cootBercTBMM €O CIENyIOIIMM AacleKTOM HACTosIlee H300peTeHne OTHOCHTCSA K
coequnennio Gopmyisl (II), wim ero mposekapcTBy, UM ero (papManeBTUYECKH MPUEMIIEMOM

COJIH:

R2 R3
o)
N N “SNRa
H H 0

rue:

R, npencrasnsier coboii H,

R3 npencrasnsier coboii ankuin(C1-4)-R;, rne Ry npencrasnsier coboii

5 wim 6 YIEHHYI0 MOHOLUKIWYECKYH) ApPWIbHYIO WIM HE—APUIBHYI KOJIBLIEBYIO
cucTeMy, conepkamyro 1, 2 wmu 3 retepoaroMa, HE3aBHCHMO BBIOPAHHBIX M3 KHCIOPOZA, a30Ta
U ceppl, Wik 3, 4, 5 Wik 6 YJEHHYH) MOHOLUKJIMYECKYIO TE€TEPOLMKIMIBHYI KOJBLEBYIO
cCHCTEMY, coziepskamyro 1 mim 2 rerepoaToMa, HE3aBUCHMMO BBIOPAHHBIX M3 KHCJIOPOJA, a30Ta U
Cephl, I'7ie yKa3aHHasl TeTepOLMKINYEcKas KojbueBas cuctemMa Ry HeoOsi3aTenbHO 3amerneHa |
WIA HECKOJNIbKHUMH 3aMeCTUTENISIMH, He3aBUCUMO BbiOpaHHbiMH u3 (1-6C) ankwia,
ankunruapokcu, Hutpo, OH, COCH3, ranorena, aMmuHo, 1iuaHo u Rg,

HWJIH

5 niM 6 YNeHHYH0 MOHOLMKJINYECKYI0 apWIbHYK) WJIM HE—apUJIbHYIO KOJIBLEBYIO
cHCTeMy, HeoOs3aTeNnbHO coiepskainyro 1, 2 wim 3 rerepoaToma, HE3aBUCHMO BBIOPAHHBIX U3
KHCJIOPOAA, a30Ta U cepbl, WK 3, 4, 5 uin 6 4JE€HHYI0 MOHOLMKJINYECKYIO I€TePOLIMKINIbHYIO
KOJIBLIEBYIO CHUCTEMy, HeoOsi3aTeNbHO conepkamyro | uiam 2 rerepoaTtoMa, HE3aBHCHUMO
BBIOPAHHBIX W3 KHUCIIOPOJA, a30Ta U Cepbl, WK 3, 4, 5 uiau 6 YJEHHYIO HACHIIIEHHYIO MU
YaCTUYHO HEHACBIIICHHYI0 KapOOLMKIMYECKYI0 KOJBLEBYK) CHUCTEMYy, M TA€ YKa3aHHas
KoJjblieBast cuctema Ry 3amemeHa | MIM HECKOJBKMMM 3aMECTUTENSIMU, HE3aBUCHUMO
BbIOpanHbIMU U3 (1-6C) ankuna, ankuwiruapokcu, aurpo, OH, COCHj3, rajorena, aMuHO, [IHAHO
u Rg,

rne Rs mpencraensier coboii HeoOszarensHO N-cBs3aHHOe S5 wim 6 WieHHOE
MOHOLIMKJIMYECKOE IeTepPOapUIbHOE KOJIBLIO, coAepskamee | mim 2 rerepoaromMa, HE3aBHCUMO
BBIOPaHHBIX W3 KHCJIOPOAA, a30Ta M Cephl, Wik 3, 4, 5 Win 6 4YWIEHHYIO MOHOLMKINYECKYIO
FeTEePOLUKINIBHYIO  KOJIBLIEBYIO CHCTEMY, COAEp:Kallyrd 1 rerepoaroM, HE3aBHUCUMO
BBIOpPaHHBIA W3 KHCJIOPONA, a30Ta M CEPbl, II€ YKa3aHHOE KOJIbLO HEOOS3aTENbHO 3aMEIICHO
aJIKUJIOM, OKCO, TaJIOT€HOM WJIM aMUHO IpyNIoH; u

2

R4 mpencraBmsier coboit  H, ankwi, MOHOLUMKINYECKYIO  QJIKWIBHYIO WU

MOHOLIMKJINYECKYIO APWIbHYIO FPYIIY.



3asBuTeN OOHAPYKWIM, YTO COCAMHEHHUS [0 HACTOALIEMY H300PETEHUIO CIIyKaT
MOLIHBIMH HHruOuTopamu uHepiaammacombl NLRP3 wu, kak oxupaercs, MOryT OBbITh
UCTIONIb30BAHBI NP JIEYEHUH 3a00JI€BaHUH, B KOTOPBIX Y4aCTBYET aKTUBHOCTh MH(IAMMaCOMBL.

B HekoTOphIX BapmaHTax OCyLIECTBIEHUs U300pereHust R3 mpencrasnser coboit meTum
WM 3THIT-R7.

[MpennouturenbHo, R; mpencrapnsier coOoil MOHOLMKJIMYECKUI apuii, HEOOs3aTeNbHO,
[0 MEHbLIEH Mepe C OHUM IMAPOKCUIIbHBIM 3aMECTUTEIIEM.

[Ipennouturensho, R; mpencraBnsier coOOil MOHOLUMKIMYECKHH apuyl C  IHAHO
3aMECTUTENIEM.

[IpennouturenbHo, R; mpencraBnsier coOod S5 wiam 6 YJIEHHOE MOHOLIMKIHYECKOE
apuiIbHOE KOJBIO, conmepkamee 1, 2 wim 3 rerepoaromMa, HE3aBUCHMO BBIOPAHHBIX H3
KHUCJIOPOJia, a30Ta U CEePBL.

B HekoTOphIX BapmaHTax OCyLIeCTBICHHs M300peTeHus Ry mpencrasnser coboit mMeTu
VUJTA 3THIL.

B cooTBeTcTBUM CO CIEAYIOIINM aCMEKTOM MPEeAsIokeHo coenuHerne Gopmyiel (1), nmm

€ro MpoJIEKapCcTBO, WK €ro (papMaleBTUIEeCKU IpHeMIeMast COJIb:

R R°

rae:

R; mpencrasisier coboit 5 wnu © YieHHBIH AJKUIOBBIA WM apUJIOBBIH MOHOLMKI,
UMEOIUI 0 MEHbIIeH Mepe OAHY TPYIy 3amecTuTens, coaepxauryro (2—-8C) anxwi, wim 9
wid 10 4ieHHyr0 OMLMKINYECKYI0 YaCTMYHO HEHACBIIEHHY0 KapOOLMKINYECKYIO KOJBLEBYIO
CHUCTeMy, Iie yKa3aHHasi OUIMKINYECKasi KOJIbIeBasi CUCTeMa HeoOs13aTeIbHO 3ameriena 1, 2, 3
wid 4 3aMecTUTeNsIMH, He3aBUCUMO BblOpaHHbiMU U3 (1-6C)ankuna, (2—-6C)ankenuneHa, (2—
6C)ankununena, (3—8C)umknoankuna, (1-3C)ajgkokcu, rajoreHa, OKCO, THAPOKCH, ILMAHO,
amuHo, (1-3C)ankunamuno, au—[(1-3C)ankun]-amuno, CF;, OCF;, S(O),CH;, S(O)CHs,
S(O),NH,, S(O),NHCH3;, S(O),N(CHj3),, NHS(O),CH3; u N(CH3)S(0),CH3, i 12, 13, 14, 15
win 16 4JIeHHYIO TPUIUKINYECKYI) YACTUYHO HEHACBIIEHHYIO KapOOIUKINYECKYIO KOJNbIIEBYIO
CHCTEMY, I'7le YKa3aHHAas TPULMKINYECKas! KOJIbLIEBAsl CUCTEMa HeoOs3aTeNbHO 3ameriena 1, 2, 3
win 4 3aMecTuTeNsiMHi, He3aBUCUMO BbiOpaHHbIMEH U3 (1-6C)ankuna, (2—6C)ankenunena, (2—
6C)ankununena, (3—8C)umknoankmna, (1-3C)ajgkokcu, rajoreHa, OKCO, THAPOKCH, ILHAHO,
amuHo, (1-3C)ankunamuno, au—[(1-3C)ankmi]-amuro, CF;, OCF;, S(O),CHj;, S(O)CHs,
S(O),NHa, S(O),NHCH3;, S(O),N(CH3),, NHS(O),CH3; u N(CH3)S(0),CHjs;

R; npencrasnsier coboii H,

R3 npencrasisier coboii ankmin(C1-4)-Ry,

rne Ry BoiOpan u3 5 win 6 WieHHON MOHOLMKJIMYECKOW apWJIbHOM WJIM He—apHIJIbHOU

KOJIBLIEBOW CHUCTEMBI, cofepxameit 1, 2 unm 3 rerepoaroma, HE3aBHCUMO BBIOPAHHBIX W3



KHUCJIOPOAQ, a30Ta U Ccepbl, WK 3, 4, 5 uau 6 4WICHHOWM MOHOLMKJINYECKON MeTepOLUKINIbHON
KOJIBLIEBOM CHUCTEMbI, cozepkamed | wmimm 2 rerepoaToMa, HE3aBHCHMO BBIOPAHHBIX W3
KHCJIOPOJIa, a30Ta M Cephl, IIe YKa3aHHAs KOJbIEBasi CUCTeMa HEeOoOs13aTeIbHO 3aMelieHa | win
HECKOJIbKUMH 3aMeCTUTENISIMH, He3aBUCUMO BbiOpaHHBIMU U3 (1-6C) ankuna, aJKuITHAPOKCH,
Hutpo, OH, COCH3, rasorena, aMuHO, IIH1aHO, HEOOs3aTeIbHO N—CBSI3aHHOTO S5 UJTH 6 YJIEHHOE
MOHOLIMKJIMYECKOT0 TeTepOapuJIbHOIO KOJIbLIA, cozepakaliero 1 uiu 2 rerepoaroMa, He3aBUCUMO
BBIOPAHHBIX W3 KHCJIOPOJAA, a30Ta M Cepbl, WU HeoOsi3aTenbHO N—cBsizaHHOU 3, 4, 5 wim 6
YJIEHHOW MOHOLMKJIMYECKON TIeTepOLUKINIbHON KOJIbLEBONW CHUCTEMBI, coaepskawmen |
reTepoaToM, HE3aBUCHMO BbIOPAHHBIM M3 KHCJIOPOAA, a30Ta M CEPbI, INle YKA3aHHOE KOJIbIO
HEeOo0s3aTeIbHO 3aMEIIEHO AJKUIIOM, OKCO, FaJIOTeHOM WJIM aMHUHO TPYIION; U

R, nmpencraBmser coboii H, amkwi, MOHOIMKJIMYECKYIO — QJIKHJIBHYK WM
MOHOIMKJIHYECKYIO apUIIbHYIO TPYIIITY.

B eme onHOM acniekTe HacTosIee H300PEeTeHHe OTHOCUTCS K cCoequHeHH0 popmysl (1),

WM TIPOJIEKAPCTBY, MUK €ro (PapMaLeBTHUECKH PUEMIIEMON COJH:

rRZ R°

rae:

R; mpencraBnsier coboit 5 wiu 6 YICHHBIH AQJKWJIOBBIA I apPUJIOBBIA MOHOLIMKJI,
UMEOIUI 0 MEHbIIeH Mepe OAHY IPyIIy 3amectuTens, copepxkamyro (2—-8C) anxw, wmm 9
w10 4eHHy0 OWIUKINYECKYI0 YaCTUYHO HEHACHIIIEHHYI) KapOOLMKINYECKYIO KOJIBLIEBYIO
CHCTEMY, TI€ YKa3aHHasi OMLIMKJINYECKasi KOJIbLeBasl CUCTeMa HeoOsi3aTeNnbHO 3amenteHa 1, 2, 3
Wi 4 3aMeCTHTeNIsIMH, He3aBHCUMO BblOpaHHBIMH u3 (1-6C)ankmna, (2—-6C)ankennneHa, (2—
6C)ankunmnena, (3—8C)umknoankuna, (1-3C)ajakokcu, rajoreHa, OKCO, THIPOKCH, LIHUAHO,
amuHo, (1-3C)ankunamubo, au—{(1-3C)ankmi]-amuno, CF;, OCF;, S(O),CHj;, S(O)CHs,
S(0),NH,, S(O),NHCH3;, S(O),N(CH3),, NHS(O),CH; u N(CH3)S(O),CHs, wiu 12, 13, 14, 15
win 16 4JIeHHYIO TPULUKINYECKYI) YACTUYHO HEHACBIIEHHYIO KapOOIUKINYECKYIO KOJbLIEBYIO
CHCTEMY, I'7le yKa3aHHAas TPULMKINYECKasl KOJbLIEBas CUCTeMa HeoOs13aTeNIbHO 3aMeriena 1, 2, 3
win 4 3aMecTUTEeNsIMHA, He3aBUCUMO BbiOpaHHbIMEH U3 (1-6C)ankuna, (2—6C)ankenunena, (2—
6C)ankununena, (3—8C)umknoankmna, (1-3C)ajgkokcu, rajoreHa, OKCO, THAPOKCH, IHAHO,
amuHo, (1-3C)ankunamuno, au—[(1-3C)ankmi]-amuro, CF;, OCF;, S(O),CHj;, S(O)CHs,
S(0);NH,, S(O),NHCH3;, S(O),N(CH3),, NHS(O),CH3s u N(CH3)S(0),CHs;

R, npencrasnsier coboii H,

R3 npencrasnsier coboii ankmin(C1-4)-Ry,

rne Ry BoiOpan u3 5 win 6 4WieHHON MOHOLMKIMYECKOW apWJIbHOW WJIM He—apHIIbHOU
KOJIBLIEBOW CHCTEMbI, HeOoOsi3aTeNbHO coiepskamei 1, 2 wiam 3 rerepoaTroMa, HE3aBUCHUMO
BBIOPAHHBIX W3 KHCJIOPOZA, a30Ta U cepbl, WK 3, 4, 5 unu 6 4YJeHHOM MOHOLMKJINYECKOMH

reTepOLMKIMIBHON KOJIBLIEBOH CHCTEMBbI, HeoOs3aTeNIbHO coaepkameii 1 wim 2 rerepoaroma,
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HE3aBHCHUMO BBIOPAHHBIX U3 KHCIOPOa, a30Ta U Cepbl, Wi 3, 4, 5 win 6 YWIEHHOW HACHIIEHHOM
WIH YaCTUYHO HEHACBIIEHHONW KapOOIMKIMYECKON KOJIBLEBOH CHUCTeMbl, M yKa3aHHas
KOJIbLIEBAsi CUCTEMA 3aMelleHa | MM HeCKOJIbKUMH 3aMECTHTEISIMU, HE3aBHCUMO BBIOPAHHBIMHU
u3 (1-6C) amkwmna, ankunrugpokcu, HuTpo, OH, COCH;, ramoreHa, amMuHO, IHaHO,
HeoOs13aTenIbHO N—CBS3aHHOTO 5 WK 6 4WICHHOT'O MOHOLMKJIMYECKOTO reTePOapUIbHOTO KOJIbLIA,
comepxauiero 1 wim 2 rerepoaToMa, HE3aBUCUMO BbIOPAHHBIX U3 KHCJIOPOAA, a30Ta U Cepbl, U
HeoOs13aTenbHO N—CBsi3aHHOH 3, 4, S5 WM 6 4YJEHHOH MOHOLMKJIMYECKOW TreTepOLHKIUIBHOMN
KOJIbLIEBOM CHCTEMBI, COAepsKaliel | rerepoaTom, HE3aBUCUMO BbIOPAHHBIN U3 KUCJIOPO/A, a30Ta
U Cepbl, Ile YKa3aHHOE KOJbIO HeoOsA3aTeNIbHO 3aMEIEHO AJKUJIOM, OKCO, TaJIOTEHOM HJTH
aMUHO TPYNIOH; U

R, nmpencraBmser coboii H, amkwi, MOHOIMKJIMYECKYIO — QJIKHJIBHYK WM

)
MOHOIMKJIMYECKYIO aPHIIbHYIO TPYIIITY.

B cooTBeTCTBMM CO CIEAVIOIIMM AacleKTOM HACTOSIIEro H300peTeHHs! MpenJioKeHa
(apmarieBTHUECKAasT KOMITO3UIMS, COIEpIKallasi COeNUHEHHEe, OIpPENeleHHOE B HACTOSIIEM
IOKYMEHTEe, WIH ero (papMameBTHYECKH MPUEMIIEMYIO COJIb B CMeCH C (papMaLeBTHUECKH
NPUEMIIEMBIM Pa30aBUTENIEM U HOCUTENIEM.

B cooTBercTBHHM €O CHEAYIOIIMM AacleKTOM HACTOSINEro H300peTeHusl NPeasioKeH
croco0 MHruOMpPOBaHHUSA aKTUBHOCTH WH(pIaMMacombl (Takoi kak nH(pimammacoma NLRP3) in
Vitro miM in vivo, TA€ YKa3aHHBIA CIIOCO0 BKIIFOYAe€T KOHTAKTUPOBAHUE KIETKH C 3PPEKTUBHBIM
komnaectBoM coenuHerns (opmynel (I) nmm (II) mnm ero (apmaneBTHUECKH NPHEMIIEMOM
COJIBIO, OTIPENIETICHHBIX B HACTOSAIIEM JTOKYMEHTE.

B cooTrBercTBUM €O CHEAYIOLIMM AacleKTOM HACTOSIIEro H300peTeHHs NPEeaIOKeH
criocob siedeHust 3a00eBaHNs UM PaCcCTPOMCTBA, IPU KOTOPOM Y MALMEeHTa, HYKAAKOIIerocs B
TaKOM JICYEHUH, MPOSIBJISIETCS aKTHBHOCTh MH()JIAMMACOMBI, I'/ie YKa3aHHBIH CIIOCOO BKIFOYAET
BBE/ICHHE YKa3aHHOMY IIALMEHTY TEpaneBTUUeCKH >(PQPEKTHBHOIO KOJIMYECTBA COEAMHEHHS
dopmynbl (I) wnu (II) wim ero QapManeBTHYECKH MPUEMJIEMONM COJIM, OMPEAENIEHHBIX B
HACTOSIIEM JOKYMEHTE, Wi (apMarieBTUYECKOH KOMIO3ULIMH, ONMpPEeNIeHHOH B HACTOSIIIEM
TOKYMEHTE.

B cooTBeTCTBHHM €O CIEAYIOIIMM AacleKTOM HACTOSINEro H300peTeHHs NPEeaIOKeH
croco0 JIeYeHHs AayTOBOCHAJHMTEIBHOTO PACCTPOMCTBA, AYTOMMMYHHOTO PacCTPOWCTBA,
HeMpoaereHepaTUBHOrO 3a00NIeBaHMs WM 3JIOKAYECTBEHHOTO HOBOOOPA3OBaHUS y MALUEHTA,
HY>KZAIOLIErocss B TAKOM JIEYCHUH, I7I€ YKa3aHHBIH CIOCOO BKIIOYAET BBENEHUE YKA3aHHOMY
MAMEHTY TeparneBTUYecKu 3¢ peKkTHBHOro KonmuectBa coenuHerns ¢opmydst (1) wm (II), ero
(dapManeBTHUECKH TPUEMJIEMON COJIHM, ONPEACTCHHbIX B HACTOSINEM JOKYMEHTE, WM
(bapmaneBTHUECKONH KOMITO3ULIIH, OTIPEEIEHHON B HACTOSIIEM TOKYMEHTE.

B cooTrBercTBUM €O CHEAYIOIIMM AacIeKTOM HACTOSIIErO H300pEeTeHHs MpPEeIIOKeH
Croco0 JIeUeHHUs] ayTOBOCHAINTENBHOIO PACCTPONCTBA W/WMJIM ayTOMMMYHHOTO DPacCTPOWCTBA,
BBIOPAHHOIO M3 KPHONMMPUH—ACCOLMHPOBAHHBIX ayTOBOCHANNTENbHBIX cHHApOMOB (CAPS),
BKJIFOUAsl CeMeHHbIH XojonoBoi ayroBocmanutenbhbiii cuanpoMm (FCAS), cunapom Makma—

Vamnca (MWS), XpoHHuUeCKHI MIaJeHUYeCKUl HEBPOJOTHMYECKHH KOXXKHO—apTHUKYJISIPHBIN
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cuaapoM (CINCA), My IbTHCHCTEMHOE BOCTIAJIMTENBbHOE 3a00JI€BaHNE HEOHATAIBHOTO BO3PacTa
(NOMID), cemeliHy0 CpeaU3eMHOMOPCKYIO JIUXOPAIKY M HEAJIKOTOJIbHYIO KUPOBYIO OOJIE3Hb
neueHn (NAFLD), neankoronbublii crearorenatut (NASH), nogarpy, peBMaTouaHbIi apTpuT,
ocreoaptpos, bonesub Kpona, XOBJI, pudpos, oxxupenne, nuadber 2 Tuna, pacCestHHbINA CKIIEPO3
U HeHpOBOCMAJEHHE, BO3HHUKAIOIIME TpU 3a00JE€BAaHUSX, CBSI3aHHBIX C HENPAaBUIbHBIM
CBOpa4yMBaHHEM O€JKOB, TAKUX KaK MPUOHHbIE OOJNE3HH, y MAlMEHTa, HY)KAAKOLIErocsi B TAKOM
JIEYeHUH, T7Ie YKa3aHHbIA CIOCO0 BKIFOYAET BBEJCHHE YKA3aHHOMY MALEHTY TE€PaNeBTHYECKH
s¢pextuBHOoro kommyectsa coenuHenue opmyibl (I) wiu (II) mam ero ¢apmaneBTHUECKH
NPUEMJIEMON COJIM, OMNPENEeJICHHbIX B HACTOSIIEM JOKyMEHTe, WM (apMareBTUIeCKON
KOMITO3ULIUH, OTIPENIEICHHON B HACTOSIIIIEM JOKYMEHTE.

B cooTBeTcTBHHM €O CIEAYIOIIMM AacleKTOM HACTOSINEro H300peTeHUsl MPeaioKeH
croco0 JieueHus] HelpoaereHepaTUBHOrO 3a00JeBaHms, TaKOro kak Oose3Hp IlapkuHcoHa mim
Oone3np AublreliMepa, y MalnueHTa, HYKIAOIErocsi B TAKOM JICUEHHH, I7I€ YKA3aHHBINA CIIOco0
BKJIFOYAET BBEIEHHE YKAa3aHHOMY TMALUEHTY TepaneBTHUeCKH 3((PEKTUBHOTO KOJNYECTBA
coenqunenne ¢opmynbl (I) wm (II) wim ero QapManeBTUYECKH MNPUEMIIEMON COJIH,
OTIPENENIEHHBIX B HACTOSIIEM JTOKYMEHTE, MU (papMaLleBTHUECKONH KOMIIO3HLINH, ONpEaeeHHON
B HACTOSIIIEM JOKYMEHTE.

B cooTBercTBUM CO CIEAYIOIIMM AacCIEKTOM HACTOSINEro H300pETeHHs MPEIJIOKEHO
coenqunenne ¢opmyasl (1), (II) wim ero dapmaneBTUyeckn mpuemiiemMas COJib, WIH
bapmarieBTHUECKasT KOMIIO3HMINSA, ONPEEIEHHbIE B HACTOSIIEM TOKYMEHTE, JJisl IPUMEHEHHUS B
TepaIuu.

B cooTBercTBHM CO CIENYIOIIMM AacClEeKTOM HACTOSINEro H300peTeHHs MpPEeasIoKeHO
coenunenne Gopmyisl (1), (II) wu ero papmaneBTHUECKH MTpHeMIIeMast COJIb, ONPEIEICHHbIE B
HACTOSIIEM JOKYMEHTe, WiIN (papMaleBTHYEeCKash KOMIIO3HMLUS, ONpEeAeSieHHas B HACTOSLIEM
JIOKyMEHTe, 11 NPUMEHEHHUs TP JIeUeHUH PAacCTPONCTBA, B KOTOPOM y4YacCTBYeT aKTUBHOCTb
UH(IAMMACOMBI.

B onHOM BapuaHTe OCYLIECTBICHHs KOMIIO3UIUS MPEeIHA3HAYEHA U MPUMEHEHHsI MTPU
JICYECHUH 3JIOKAYECTBEHHOTO HOBOOOpa3zoBaHHs. B 0COOEHHO NpennmoOYTHTENbHBIX BapHUAHTaxX
OCYIIECTBIIEHHsI 3JIOKAYeCTBEHHOE HOBOOOpA30BaHHME BBHIOPAHO W3 METACTa3UPYIOLIEro paka,
paka SKeIyIOYHO—KHIIEYHOTO TPAKTa, pPaKa KOXKH, HEMEJKOKJIETOUHOrO paka JIErKOro u
KOJIOPEKTAJIBHON aJ€HOKaPLIMHOMBIL.

B cooTBercTBUM CO CIEAYIOIIUM AacleKTOM HACTOSMIErO0 H300pEeTEeHUs IMPENJIOKEHO
coenunenne Qopmyner (I), (II) wim ero dapmaneBTUYecKu TpuemjieMas COJb, TUAPAT WM
CONBbBAT WM (apMaLeBTHUECKasi KOMITO3ULMS, OINpPEIEeNIEHHbIE B HACTOSIIEM AOKYMEHTE, IJIS
NPUMEHEHUsT TP JIeUeHHH  AyTOBOCHAJUTENBPHOIO  PACCTPOWCTBA,  ayTOMMMYHHOI'O
paccTpoiicTBa, HEHPONEreHEPATUBHOTO 3a00IEBAHUS UIIH 3JI0KAYECTBEHHOIO HOBOOOPAa30BAHMUS.
B KOHKpeTHOM BapuaHTE OCYIIECTBJIEHUS AayTOBOCHAJIHUTENbHOE WM ayTOUMMYHHOE
pPacCTPOMCTBO TMpPEACTABIsAET COOOW KPHONMMPUH—ACCOLMHUPOBAHHBIN ayTOBOCHAIUTENbHBIN
cunapom (CAPS), Takoli kak, HanmpuMep, CEMEHHBIN X0JIOI0BOM ayTOBOCTAIUTEIBHBIA CHHAPOM

(FCAS), cungpom Makna—Yamica (MWS), XpoOHUYECKHIT MIIageHYeCKHil HEBPOJOTHUECKHIt
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KOkHO—apTUKyJsIipHbI cuHApoM (CINCA), MynbTHCHCTEMHOE BOCHANUTENbHOE 3a00yeBaHue
HeoHaTajgpbHOro Bo3pacta (NOMID), cemeiiHyl0 CpPeIU3eMHOMOPCKYIO JIUXOPAAKy W
HEaJIKOTOJIbHYI0 JkupoByro Oone3Hp mnedenn (NAFLD), nomarpy, peBMAaTOHIHBIA apTpUT,
oonesup Kpona, XOBJI, ¢ubpos3, oxupeHue, nuaber 2 THUMNA, PACCESTHHBIA CKJIEPO3 WIH
HeMpoBOCMalieHne, BO3HHUKAOIIME Ipu  3a00/EeBaHUSAX, CBA3AHHBIX C  HENPAaBHJIbHBIM
CBOpayMBaHHEM O€JKOB, TaKMX Kak NPUOHHbIE OOJe3HH. B nmomonHuTENnbHOM BapuaHTe
OCYILIECTBJICHHSI HeWposiereHepaTuBHOe 3a00eBaHue mpeacTasisier codoit Oone3np [lapkuHcona
wiu 6onesnb Anbireiivepa, NASH u ocreoapTpur.

B cooTBercTBUM CO CIEAYIOIIMM AacleKTOM HACTOSMIEr0 W300peTeHUs MPenJIoKEeHO
npumenenue coenuHenuss popmynnl (I), (II) wim ero dapmaueBTHdeckn mpuemIeMon CoOJH,
OINpPENEeNeHHBbIX B HACTOSINEM AOKYMEHTE, NMpPU MPOU3BOACTBE JIEKAPCTBEHHOTO CPEACTBA IS
JCUSHHS ayTOBOCTIAJTUTEIILHOTO paccTpoiicTaa, ayTOMMMYHHOTO paccTpoIicTBa,
HEMpOJereHepaTUBHOrO  3a00JIeBaHUs WK  3JIOKQaYeCTBEHHOTO HOBOOOPA30BaHMSL.
CoOTBETCTBEHHO, ayTOBOCMIAIIMTENbHOE UM ayTOUMMYHHOE PACCTPOMCTBO MPEACTABIIET COOOH
KPHUONTMUPHUH—ACCOLMHPOBAHHBIN ayToBOCcanuTenbHbli cuHapoM (CAPS), Takoii kak, Hanmpumep,
ceMeiHbIl XoJionoBoi aytoBocnanuTenbublii  cuHapom (FCAS), cunapom Makna—Yamica
(MWS), XpOHMYECKHI MIIQICHYECKUH HEBPOJOTHYECKUH KOKHO—APTUKYJISPHBIA CHHIPOM
(CINCA), MyJbTUCHUCTEMHOE BOCHAJHUTENbHOEe 3a00JieBAHHE HEOHATaJbHOTO BO3pacTa
(NOMID), cemeliHy0 CpeIU3eMHOMOPCKYIO JIUXOPAAKY M HEAJIKOTOJIbHYIO YKUPOBYIO OOJIe3HB
neueHn (NAFLD), NASH, ocreoaptpur, nomarpy, peBMaToMAgHbIi apTpuTt, Oone3nbp KpoHa,
XOBJI, ¢udpos, oxupenue, nuaber 2 TUMa WIM HEHPOBOCHAJIEHWE, BO3HUKAIOIINE IIPH
3a00N€BaHMAX, CBA3AHHBIX C HENPAaBHJIBHBIM CBOpPauMBAHMEM O€JNKOB, TAaKUX KaK IPUOHHBIE
Gonesnn. COOTBETCTBEHHO, HeliponereHepaTuBHOe 3a00JeBaHNe NPENCTABIsIET cOOOH Ooe3Hb
IMapkunHcoHa, wiu Oone3Hb AnbLreriMepa, UK pacCesTHHbIN CKIEPO3.

B cooTBeTCTBHM CO CIEAYIOIIUM AacCMEeKTOM HACTOSILIEro H300peTeHHsl TNPeIOKeH
cnocob mony4enusi coenunenust ¢popmyisl (1), (II) wmm ero apmaneBTHYECKH NPHEMIIEMO
COJIH, OTIPENIEJIEHHBIX B HACTOSIIIEM JTOKYMEHTE.

B cooTBercTBUM CO CIENYIOIIUM AacCleKTOM HACTOSIIEro H300peTeHHs MpPEeIIOKEHO
coenunenue Gopmyisl (1), (I) wnu ero papmaneBTUYECKH pueMiieMasi COJib, KOTOPOE MOKET
OBITH MOJIYYEHO HJIU TOJIYYArOT, WA HANPSIMYIO MOJYYat0T CIOCOOOM MOJY4YEeHUsI COSAMHEHUS,
OTPENEIEHHOTO B HACTOSIIIEM JOKYMEHTE.

B cooTBeTCTBHH CO CIEAYIOIIMM AacCMEeKTOM HACTOSILIEro H300peTeHUs! MPEeIIOKEHBI
HOBBIE TPOMEKYTOUHBIE COENUHEHHs, OIpEIeNieHHble B HACTOSIIEM JOKYMEHTE, KOTOpbIe
NOAXOMAAT Uil WCIOJB30BAHUS B JIFOOOM W3 CHHTETHYECKHX CIOCOOOB, M3JIOKEHHBIX B
HACTOSIIEM IOKYMEHTE.

Ecnu He yka3aHO WMHOE, BCE TEXHHUYECKHE W HAy4YHbIE TEPMHUHBI, HCIIONb3yeMbIe B
HACTOSIIEM OIMMCAHWM, HMEIOT TaKoe K€ 3HA4YeHHE, KOTOpOe OOBIUHO IOpa3yMeBaeTCs
CHELUAINCTOM B OOJIACTH TEXHHMKH, K KOTOPOH OTHOCHUTCSI HacTosiiee n3odpereHue. XoTs npu
OCYIIECTBIICHNH WA TECTUPOBAHUU HACTOSALIETO H300pPETEHUS] MOTYT OBITH MCIIOJB30BAHBI

CIocOOBI U MaTepualibl, AaHAJOTMYHBIC WJIN JOKBUBAJCHTHBIC TEM, KOTOPbIC OIHWCAHBI B
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HACTOSIIIEM IOKYMEHTE, HIKE OIMMCAaHbI MOAXOAIINE CIOCO0bl U MaTepuanbl. Bee nmyOnmkanmy,
NATEHTHbIE 3asBKH, TATE€HTHl U JPyrUe€ CCBUIKH, YIOMSHYTHIE B HACTOALIEM JOKYMEHTE,
BKJIFOUEHBI B KAYE€CTBE CCbUIKH B MOJHOM 0ObeMe. B ciydae nmpoTuBOpedrs MpeuMyeCTBEHHYO
cuiy OyneT UMeTh HACTOsllee ONHMCaHue, BKIIOYas omnpeaeneHus. Kpome Toro, BeliecTsa,
CrocoObl M TMPUMEPBl SIBJISIOTCS TOJNBKO WJUIFOCTPATUBHBIMH M HE TPEJHA3HAYEHBI IS
OrpPaHUYEHUS.

Jlpyrue ocOOEHHOCTH M MPEeUMYLIeCTBa N300peTeHust OyAyT OYeBHIHBI U3 CIEIYIOIIEro
naJee noapoOHOro onucaHusi U GOpMyJTbl H300pEeTEHUS.

INOAPOBHOE OITMCAHUE

Cesi3b ¢ 3a00yI€eBaHUEM YEJIOBEKA JIYUIIEe BCEr0 MJUIIOCTPUPYETCS OOHAPYKEHHEM TOro
¢dakra, yto myrauumu B reHe NLRP3, koropele mpuBOIAT K MyTauuu ¢ NpHOOpETeHUEM
($yHKIMH, 00ECTIEYNBAIOT LEJbIN PsII Ay TOBOCTIAJUTENBHBIX COCTOSIHUH, U3BECTHBIX IO OOLIUM
HAa3BaHHEM KPHUOIMPUH—ACCOLMUpPOBaHHbIe mnepuoandeckue cuHapomel (CAPS), Bxirouas
ceMeiHbll  XoJonoBol ayroBocnanuTenbhbiii cuHnpom (FCAS), cunapom Makmna—Yamica
(MWS) 1 MyTbTHCHCTEMHOE BOCTIAIUTENBbHOE 3a00sieBaHe HeOHATaIbHOTO Bo3pacta (NOMID)
(Hoffman et al., Nat Genet. 29(3) (2001) 301-305). AHanoru4HbIM 00pa3OM, HHIYLHPOBAHHAS
cTeprIbHBIM MenuatopoM aktusanust NLRP3 Obuia BoBeUeHa B IIMPOKHIA CIIEKTP PACCTPONCTB,
BKJIFOYAsl JETeHepalfio CyCcTaBOB (mopjarpa, pEeBMATOUAHBIA  apTPUT, OCTEOAPTPHT),
kapauoMmeradonnyeckue (nuaber 2 THMa, aTePOCKJIEPO3, THIIEPTEH3MUs), EHTPAIbHON HEPBHON
cucremsl (Oosie3Hb AublreiiMepa, Oonesab [TapkUHCOHA, PacCEeSTHHBIN CKIIEPO3), MKENyIOYHO—
kumeynsle  (Oonesnp Kpona), serkux (HeankoronbHas SKUpoOBas OOJIE3Hb  IE€YEHH,
HEaJIKOTOJIbHBIN IeaTocTeaTo3, HANONATHYECKUH JIeroOuHbIi (Gudpos).

ONPEJIEJIEHWA

Ecnu He yka3aHO MHOE, TEPMHHBI, HCTIONB3yEeMble B ONMCAHUU U (opMyJie H300peTeHms,

UMEIOT CIIEAYIOIHE 3HAUCHUSI, U3JI0’KEHHBIE HUXKE.

CrnenyeT TOHMMATh, 4YTO CCBUIKM Ha <JIEYEHHE» WM «BpavyeBaHHE» BKIIFOYAOT
oOJierdyeHre yCTaHOBJICHHBIX CHMIITOMOB COCTOsIHUS. «JleueHue» WM «BpadyeBaHHeE» CTaTyca,
pPacCTPOICTBA WIJIM COCTOSTHUS, TAKUM 00pa3oM, BKJto4aer: (1) mpenoTBpalleHue Win 3aAepPKKy
TIOSIBJIEHUST KJIMHHYECKUX CUMIITOMOB CTaTyCa, PACCTPONCTBA MUJIM COCTOSHUS, Pa3BUBAIOIETOCS
y 4YeJIOBEeKa, KOTOPBIH MOXKeT OBbITh UMETh WJIH MPEAPACIIONONKEH K CTATyCy, PaCCTPOMCTBY WU
COCTOSIHUIO, HO €Ille He WCIBbITHIBAET WM HE TMPOSBISET KIMHHUYECKUX WIH CyOKIMHUYECKUX
CUMIITOMOB CTaTyCa, PACCTPONCTBA WJIM COCTOSIHUS, (2) MHTHOMpPOBaHUE CTaTyCa, PacCTPOMCTRA
WJIH COCTOSTHUSI, TO €CTh OCTAHOBKY, YMEHBIIIEHUE HITH 33JePKKY Pa3BUTHS 3a00JIEBAHUSI HIIHA €0
permnuBa (B cliydae MOANEPKUBAIOIIETO JICUEHHUs]) WM IO MEHbIIEH Mepe OIHOIrO €ero
KJIMHUYECKOTO WM CYOKJIMHUYECKOTrO CUMMTOMA, Wid (3) yMEHbIIeHHWe WiIH OciaadjieHue
3a00J1eBaHMsI, TO €CTh BBI3BIBAHUE PETPECCHH CTATyCa, PACCTPONCTBA WJIM COCTOSHUS, WIIH, TIO
MEHBIIeH Mepe, OTHOTO U3 €ro KIIMHUYECKUX WU CyOKITMHUYECKUX CHMITTOMOB.

«TepaneBTnueckn >(PEeKTUBHOE KOJUYECTBOY» O3HAYAET KOJUYECTBO COCOUHEHUS,
KOTOpOE MPHU BBENEHUU MJIEKONHUTAIOIIEMY IS JIeYeHUs 3a00JIeBaHUs SIBJISIETCS] JOCTATOYHBIM

1N OCYLIECTBJIEHHMs Takoro JedeHuss 3a0oneBanus. «TepameBrudeckn >PpQexkTuBHOE
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KOJINYECTBO» OyAeT BapbUPOBaTbCA B 3aBUCUMOCTH OT COEOUHEHMs, 3a0O0JIeBaHUS M €ro
TSDKECTH, a TAK)KE BO3pAcTa, BECA U T. 1. MIEKOMUTAIOLIErO, MOAJIEKALIETO JEUECHHUIO.

B naHHOM OonMcaHMU TEPMHUH «AJKWID» BKJIIOYAET AJKUJIbHbIE MPYIIBI KaK C MPSMOMH, TaKk
U C Pa3BETBJICHHON LIEMbIO, TAaKWE KAK IMPOIMMJI, M30MPONMI U TpeT—OyTmil. OHAKO CChUIKH Ha
OT/€JIbHbIE AJIKWIIbHBIE I'PYIIbI, TAKUE KAK IPOMMI», SBJIAIOTCS XapaKTEPHBIMHU TOJIBKO IS
BApPHAHTA C MPSIMOM LIENBbIO, & CCBUIKM HAa OTAENbHbIE AJKWIbHbIE IPYNIbI C Pa3BETBICHHON
LEeNbl0, TaKHe KaK «U3OMPONMII», SBJSIFOTCS XapaKTEPHBIMHU TOJBKO U1 BapuUaHTa C
pasBerBieHHON 1enblo. Hampumep, «(1-6C)ankmmy Brmovaer (1-4C)anxwmn, (1-3C)amku,
TIPOTIHJI, U30NPONUI U mpem—OyTHL.

KAJIKUJICHOBAsT», aJKEHIJIEHOBASY MIIN «AJKWHUJIEHOBAS» TPYIINA MPENCTaBIsSET COOOM
AJKUJIbHYIO, QJIKEHUJIBHYIO WM aJKMHWIBHYIO TPYIITY, KOTOPasi PACIOIO0KEHA MEXY U CIY>KUT
IUI COENWMHEHMs JBYX JPYrHX XHMUYeckux rpymm. Takum obpasom, «(1-6C) ankwmnen»
O3HAYaeT JIMHEMHbIN HACBHIIIICHHBIN JBYXBAJICHTHBIN YIIIEBOAOPOAHBIA PAAUKAJ, COAEPKAIUN OT
OIHOr0 A0 IIEeCTH aTOMOB YIJIEpPOAA, WIW PA3BETBJICHHBbIM HACBHIIEHHBIN [BYXBaJECHTHBIN
YIJIEBOJOPO/, COAEPIKALIUN OT TPeX A0 LUIECTH aTOMOB YIVIEPOAA, HApUMeEpP, METHUIIEH, STUJIEH,
NPONHJIEH, 2—METUJIIPOITUIICH, IIEHTHJIEH U TOMY MTOJO0HOE.

«(2-6C) ankeHuneH» O3HA4YAET JIMHEWHBIM JBYXBAJEHTHBIN YIIIEBOJOPOIHBIA pajnKal,
comepKallMi OT ABYX [0 IIECTH aTOMOB YIJIEPOAA, WM PA3BETBJIEHHBIN [BYXBaJECHTHBIN
YIJIEBOAOPOAHBIN paguKai, COAEPKAIIMI OT TPEX A0 LIECTH aTOMOB yIJIEPOAA, COAEPKALIUN MO
MEHbIIIEH Mepe OJIHY IBOWHYIO CBsI3b, HAIIPUMEP, KaK B 3TEHWJIEHE, 2,4—TIeHTaJUEHUJIEHE U TOMY
nonoOHoe.

«(2-6C) ankuHUIEH» O3HAYAET JIMHEHHBIN IBYXBAJEHTHBIN YIJI€BOJOPOIHBIN paguKal,
colepKallui OT ABYX [0 INECTH aTOMOB YIJIEPOAA, WJIM Pa3BETBJIEHHBIM JBYXBaJECHTHBIN
YIJIEBOJOPOAHBIN pafiuKall, COAEPKAIUN OT TPeX A0 LIECTH aTOMOB yIJIepoaa, COAEp KaLUN O
MEHbIIeH Mepe OIHY TPOHHYIO CBS3b, HAIIPUMED, KaK B STUHWIEHE, IPONUHIJICHE 1 OyTHHUIICHE
U TOMY TOA00HOE.

«(3-8C) umMkIOaNKWI» O3HA4YaeT YIJIEBOAOPOIHOE KOJBIO, comepskamiee OoT 3 a0 8
aTOMOB yIJIepOJa, HAMpHUMEp, LUKJIONPONII, LHKJIOOYTUJ, LMKIONEHTHJ, LIHKJIOTEKCHUIL,
LUKJIOT€NTHIT FUTH OUITKJIOTEITTHII.

TepmuH «rajoreH» OTHOCUTCS K QTopy, XJIopy, Opomy U Hoxy.

[Monxomsimue 3nadenus st TepMuHa «(1-6C) aJKoKCH» BKIFOYAHOT METOKCH, 3TOKCH,
MPOTIOKCH, U30MPOTIOKCH U OYTOKCH.

IMopxonmsimue 3HadeHus mist TepmuHa «(1-3C) ankunaMUHO» BKJTFOYAIOT METUJIAMHHO,
5TUJIAMUHO, MPONUIAMUHO U H30NPONUIAMHHO.

IMopxonmsimmue 3HaueHust st TepmuHa «Ou—[(1-3C) amkuia]|aMHHO»  BKJIFOYAIOT
OVUMETUIIAMUHO, TUSTUIAMUHO, N—3THI-N-MEeTUIaMHUHO U TUU30NPOIMUIAMUHO.

Tepmun «apuim» 03Ha4aeT HUKIMYECKOE WIH MOJULUKINYECKOE ap OMaTUYECKOE KOJBLIO,
uMeroree ot 5 1o 12 aromoB yraepona. TepmMuH apui BKIKOYAET KaK OAHOBAJICHTHBIE BU/BL, TaK

U ABYXBAJIEHTHbIE BUABL [IpuMeprl apuiibHBIX IPYNN BKJIIOYAIOT, HO HE OTPAaHUYMBAIOTCS UMM,
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¢bennn, oudenmn, HadpTHN U TOMy nomoOHOe. [yl HArJISIAHOCTH, apujl NPEACTaBisieT coOOH
beHu.

TepmMuHn «S5—uneHHass MOHOLMKINYECKAs TIeTepOapujibHas KOJbLEBash CUCTEMa»
UCIIOJIB3YETCsl [JIsl ONpEAENeHUsl KOJbLEBOM CHCTEMbl, B KOTOPOHM KOJbLeBas CUCTEMa
HeoOs13aTeNbHO cofep kT 1, 2 mnu 3 rerepoaroma, HE3aBUCUMO BBIOPAHHBIX M3 KHCIOPOAA,
asora u cepsl. [logxonsimue npuMepsl BKIIOYAIOT QYypHUl, THODEHII, TUPPOIIIII, U30KCA30INI,
THUA30JIWI, U30TUA30JIMI, MUPA30IWI, UMHUIA30IWI, OKCAAUA30INUI, THAAUA30IWI, TPUAOIUIT U
TETPa30JIMIL

Tepmun «8, 9 wnn 10—uneHHass OMLMKIMYECKasl TeTepOoapuiibHAs KOJIbLIEBAsT CUCTEMAY,
KOTZla OH MCIOJIb3YeTCsl ISl ONpeaesieHrst 00pa3oBaHHON KOJIBLEBOH CHCTEMbI, HEOOS3aTENbHO
BKJItO4YaeT 1, 2 wim 3 rerepoaroma, HE3aBUCUMO BbIOPAHHBIX W3 KHUCJIOPOAA, a30Ta M CephI.
[Monxoxnsmue npuUMepbl BKIKOYAOT WHIONWI, W3OMHIOJMII, HHAA30IHI, OEH3UMHIA30JIUIL,
OeH30KCcaTHa30/IM)I, OEH30KCaaMa3oau, OeH30THAAMA30IUII, XHHOJMHUJ, H30XHHOJIHUHMUIL,
nypuawi, 1,8—Hadrupuoun, nrepummn, 1H-muppono[3,2-blmupuanaun, 1H-muppono[2,3—
clmupunuann, tmpuno[3,2—d|mupumunnn v nupunoumupazonmui. Tepmun «8, 9 wimm 10—
YIeHHast OWIMKJINYECKash TeTepOoapuiibHAs KOJIbLEBAsl CHCTEMa» TaK)Ke€ OXBATBHIBAET YACTUYHO
apoMaTuveckue OWIUKIMYECKHE KOJNbLEBbIE CHCTEMBbI, TA€ MEPBOE KOJBIO SIBISETCS
apoMaTUYeCKUM, a JPyroe BTOPOE KOJIbLIO HEapOMATHYECKUM, HACBILEHHBIM WM YaCTHYHO
HachleHHbIM. [loaxonsmue npuMepsl YaCTUYHO apOMATHYECKUX OWIMKINYECKHX KOJBIEBBIX
CHUCTEM BKJIIOHAIOT, Hanpumep, 4,5,6,7-terparuapounnonui, 4,5,6,7—reTparuaApOu3OnHAOINI U
2H.,4H,5H,6H—1uknoneHra ¢ |mupposTut.

Tepmun «5 unu 6—4yieHHass MOHOLMKJIMYECKAsl T€TePOApUIIbHAs KOJbLEBAs CUCTEMAY
OTHOCHUTCS K 5 miM 6—4JIeHHOW apOMaTUYEeCKOH KONbLIEBON cucteme, copepskamen 1, 2 unu 3
reTepoaToMa, HEe3aBUCHMO BBIOPaHHBIX M3 KHCJIOPOAA, a30oTa U cepbl. Ilogxonsiue mpumeps
BKJTIOYAIOT (QYypwiI, THODEHWI, MUPPOJIMII, M30KCA30JIMI, THA3OJIWI, U30THA3OJMI, THPA3OJIHI,
UMUIa30JII, OKCAIUA30IMII, THAAUA30JIMII, TPUAZOIWI, TETPA30JIWI, MTUPUIWI, THPUMUITHIIL,
MUPA3UHII U MTUPUAA3UHIIL

Tepmun «3, 4, 5 unu 6—4JieHHasT MOHOLMKJIMYECKAs TeTePOLUKINIbHAS KOJIbLIEBas
CHUCTEMa» OTHOCHUTCSA K 3, 4, 5 wiu 6—4JIeHHOW HEapOMaTHYECKOW HACBIIIEHHONW WM YACTUYHO
HACBIIEHHON IeTepOLMKINYECKON KOJIBLIEBOW CHCTEME, IIe KOJIbLEBasi CHCTeMa HeoOs3aTeIbHO
comepxutT 1 M 2 reTepoaTroMa, HE3aBHCUMO BBIOPAHHBIX M3 KHCJIOPOAA, a30Ta M CEpbl, Tae
KOJIBIIEBOM aTOM Cepbl HeOOsI3aTeNbHO OKHCIsieTcss ¢ oOpa3oBaHueM S—okcuma(oB).
Ilopxopsiiue mnpuMepbl BKIIOYAIOT OKCUPAHWI, Aa3UPUIMHWI, a3e€TUAMHUI, OKCETaHWUJ,
MUPPOJIUHUIL, MUPPOTUANHNIL, UMUIa30JIMHU, UMUIa30JIUAUHII, MUPA30JIMHUIL,
NUPA3OUANHIIL,  MOPQOIUHMUI, THUOMOP(GONWMHWI, NHUINEPUIUHII, TOMOMNHIIEPHIUHIII,
MUIEPA3HHIII, TOMOIUIEPA3UHWI, TETPAruapoQypaHul, TeTparuaponupad u terparuapo—1,4—
TUA3UHUIL.

Tepmun «12, 13, 14, 15 nnu 16—uneHHas TpULUKINYECKas YACTUYHO HEHACBIIEHHAs
reTepOLUKJINYECKasl KOJbLEBasi CUCTEMA» IPU HCIOJIb30BAHUU JJIsl ONpENeNIeHUs] KOJbLEBOU

cuctemsl otHOcUTCA K 12, 13, 14, 15 nnu 16 4aCTUYHO HEHACHIIIEHHBIM I€TEPOLIUKINYECKUM
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KOJIBLIEBBIM CHCTEMaM, KOTOPbIe BKIIFOUAOT | Miu 2 rerepoaToma, He3aBUCHMO BBIOPAHHBIX M3
KHCJIOPOJIa, a30Ta U Cepbl, TIe KOJBLEBOW aTOM Cepbl HEOOS3aTeIbHO OKUCIIEH C 00pa3oBaHUEM
S—okcuna(os).  Ilogxonmsimue  mpuMepbl  BKIOYAIOT  KOJbLA,  TakWe  Kak  2—
a:sanI/IuI/IKno[7.3.0.03‘7]L[oz[e1<a—1,3(7),8—TpI/IeHI/m, 1,2,3,4,5,6,7,8—0KTaruApOaKpuauHui, 7—
azatpuuukio[7.3 .0.02’6]z[o,ue1<a—1 ,0,8—Tpuenu, 1,2,3,4,7,8,9,10—okTarunpod eHaH TPUIUHIIL,
1H,2H,3H,6H,7H,8H,9H—uukonenTa| ¢ |[u30X UHOJIMHUII, 1H,2H,3H,6H,7H,8H,SH—
LUKJIONIEHTA[ C [ XMHOJIOHMUI, 1H,2H,3H,5H,6H, 7H,8H-1ukjonenTa[ b |X HHOJOHMII,
1H,2H,3H,5H,6H, 7H—1iuknonenTal b |muppou3uHmI, 1H,2H,3H,5H,6H, 7H,8H—
ukJorexcal b |mupponu3uHm, 1H,2H,3H,5H,6H, 7H-1iuknonenra[ b |mupponusuHmI u
1H,2H,3H,5H,6H, 7H,8H—1ukaoneHTa[ b |JHHAOJIU3HHIIL.

Tepmun «12, 13, 14, 15 win 16—ujeHHas TPULMKINYECKAs YaCTUYHO HEHACBILIIEHHAs
KapOOLMKIINYeCKasi KOJbLIEBasi CHCTEMay» BKIIIOYAeT TOJBKO aTOMbI yriiepona. llomxonsiue
MPUMEPHI BKJIFOUAOT KOJIbLIA, TaKue Kak 1,2,3,5,6,7-rexcaruipo—Ss—MHAALMHWI,
1H,2H,3H,6H,7H,8H,9H-uuknonenrala|nadramuHmn, 1,2,3,6,7,8—rexkcaruipo-s—MHAALICHU,
1,2,3,4,5,6,7,8—0oKTaruipoaHTpaLieHII, 1,2,3,4,5,6,7,8—okraruapodeHaHTPEHUIT U
1H,2H,3H,5H,6H,7H,8H-uuknonenra[ b |Hadranmam.

Tepmun «3, 4, 5 wunu O—4jeHHas HACBIEHHAas WM YaCTUYHO HEHACBHILIIEHHAs
KapOOLMKITNYECKasi KOJIbLIEBAsI CUCTEMa» OTHOCHUTCS K MOHOLIMKIIMYECKOW KOJIBLEBOH CHCTEME,
coneprkalieil Toiapko atombl yriaepoaa. Iloaxonsiue mpumMepbl BKIHOYAIOT LUKJIOMPOIAHMUI,
LUKJIONIEHTAHUJI, LIUKJIOTEKCAHWIT U LIUKJIOT€KCEHMUJI.

®dpaza «coequHEeHNe M0 U300PETEHUIO» O3HAYAET COSAUHEHMSI, ONTMCAHHBIE B HACTOSIIEM
JOKYMEHTE, KaK B OOLIeM BHJIE, TAK U KOHKPETHO.

COEJAMHEHMA 110 U3SOBPETEHUIO

Bo ms3bexxaHue COMHEHUH ClienyeT MOHMMATh, YTO B TEX CJydasX, KOTAa B JaHHOM
OMUCAHWUHU TPYIIa KBATUPULUPYETCS KAK «OMpeIesieHHAas BBIIIEY» WUJIM «BBILIE ONMpPEAeICHHAS,
yKa3aHHasl TPyIa OXBaTbIBAET MMEPBOE BCTpeYarolneecs U HauboJjee MUPOKOe OMpeaeseHne, a
Takke BCe 0e3 UCKIIIOUEHUs] KOHKPETHBIE ONPeNeIeHHs ISl STOUM TPYIIIIbL

KoHKpeTHbIE COEMUHEHHUS 1O UW300PETEHUIO BKJIIOYAKOT, HANPUMED, COEOMHEHMUSI
dopmyast (1) mumu (1) wmm ux GpapmMarieBTHYECKH IPUEMIIEMBbIE COJH, TI€, €CIIH HE YKa3aHO HHOE,
kaxkabid U3 Ry, Ry, R3 Ry 1 MIOOBIX CBSI3aHHBIX TPYII 3aMECTHUTENICH MMeeT JF0Oble 3HAYSHUS],
OTPEENIEHHBIX BBILIE.

Paznuunbie (QyHKUMOHANBHBIE TPYONbI U 3aMECTUTENH, COCTABISIOIINE COSTUHEHHUS
dopmynsr (I) mmm (II), oOprdHO BBHIOMparOT TakuM 00pa3oM, YTOOBI MOJEKYJSIpHAas Macca
coenunenusi He mpesplmana 1000 panpToH. Yame BCero MOJEKyJsipHAas Macca COEIMHEHUs
coctasiyisieT MeHee 900, Hanpumep, meHee 800, wnu meHee 750, unu menee 700, unu menee 650
nanbToH. bonee ynoOHO, MoekysipHBIH BeC cocTapisieT MmeHee 000 u, HampuUMep, COCTABIISIET
550 nanpTOH MM MEHEe.

IMonxomsimelt ¢papMaleBTUYECKH NPUEMIIEMONH COJIBK0 COEJUHEHHs I10 HACTOSLIEMY
MU300pPETEHHIO SIBIIIETCS, HANIPUMeEpP, KUCIOTHO—aJAUTHBHASI COJIb COEAMHEHUSI TI0 HACTOSIIEMY

I/1306p6TeHI/HO, KOTOPOEC ABJISACTCA AOCTATOYHO OCHOBHBIM, HAIIPpUMEDP, KUCJIOTHO—aAAWUTHBHAA
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COJIb C, HampuMep, HEOPraHWYEeCKOM WJIM  OPraHMYeCKOM  KHUCJIOTOM, HalpuUMep,

,
XJIPUCTOBOJOPOIHON, OpOMHCTOBONOPOAHOH, cepHOH, (ochopHol, TpuPTOPYKCYCHOH,
MypaBbHHOH, JIMMOHHOH, MeTaHCyJb(POHATHON HIM MallenHOBOH kucioroil. Kpome Toro,
noaxopsAuie  (apmMaleBTHUECKH NPUEMIIEMOM  COJIBI0  COEAMHEHMS IO  HACTOSIIEMY
N300pETEHHIO, KOTOPOE SIBJISETCS] JOCTATOYHO KUCIIOTHBIM, SIBJIIETCS COJb LIEJIOUHOrO METaa,
HalpuMep COJb HATPUs WM Kajus, COJb LIEJOYHO3EMENbHOIO MeTalja, Harlpumep CoJb
KaJblUs WJIM MarHusi, COJb aMMOHHUS MJIM COJIb C OPraHUYEeCKUM OCHOBAHUEM, KOTOPOE JaeT
(bapMaleBTHUYECKH TPUEMJIEMbIH KaTHOH, HAMPUMEpP COJIb C METUJIAMUHOM, JTHMETHIAMHHOM,
TPUMETHJIAMUHOM, MUTIEPUAHNHOM, MOP(POTHHOM HITH TPUC—(2—THAPOKCUITHIT)AMUHOM.

byner monstHO, uto coemmueHust dopmyn (I), (II) u mobele ux QapmaneBTHUECKH
NPUEMJIEMBbIE COJIM BKJIFOYAKOT CTEPEOU30OMEPBI, CMECH CTEPEOM30MEpPOB, MOIUMOP(BI BCEX
M30MEPHBIX (POPM YKA3aHHBIX COSTUHEHUH.

CoenuHeHus, KOTOPbIE HIMEIOT OJHY U TY K€ MOJIEKYJSIPHYIO (POpMYITy, HO Pa3In4aroOTCs
N0 XapakTepy WM IOCIENOBATEIbHOCTH MPUCOSIUHEHHs CBOMX aTOMOB WJIH PACIIOJIOKEHHIO
STUX aTOMOB B IPOCTPAHCTBE, HA3BIBAIOTCS «H30MepaMm». M30Mepsl, KOTOpbIE pa3IHYaroTCs IO
pACIIONIOKEHHI0  CBOMX aTOMOB B IPOCTPAHCTBE, HA3BIBAIOTCS  «CTEPEOHU30OMEPAMMI.
Crepeon3oMepbl, KOTOpPbIE HE SIBISIIOTCS 3€PKAJbHBIM OTPAXXEHHWEM JAPYT JAPYra, Ha3bIBAIOTCS
«auactepeomMepamm», a Te, KOTOpble He SBISIOTCS 3€PKAIbHBIMH H300pPaKEHMSIMH TIPU
HAJIO)KEHUH IPYr Ha JIPyra, Ha3bIBAIOTCS «IHAHTHOMepamm». Ecim y coennHeHus nMeercs
ACUMMETPUYHBII LEHTP, HAampuMep, OH CBs3aH C YETBIPbMs PA3JIUYHBIMU TPYIIAMH, TO
BO3MOXKHAa T1apa JHAHTHOMEPOB. DJHAHTHOMEP MOXKET XapaKTepu30BaTbCs aOCOMOTHOMN
KOHpUrypauueli acMMMETPUYHOIO IIEHTpa M ONUChIBaeTcs mnpaBuiaMu R- wu  S-
nocienosarenbHocTy Kana u Ipenora unm MeTonoM, B KOTOPOM MOJIEKYJIa BPALIAET TUIOCKOCTh
HOJIIPU30BAHHOTO CBETa, 00O3HAYEHHBIM KaK IPaBO€ BpAILEHNE WUJIM JIEBOE BpalleHHe (TO eCTh
Kak (+) wim (—)—HM30Mephl, COOTBETCTBEHHO). XHPAIbHOE COEIUHEHHE MOXKET HAXOOUTHCS B
BUZI€ OTNEJIBHOIO YHAHTHOMEPA WJIM B BUJIE CMeCH SHaHTHOMepoB. CMech, coneprKkainasi paBHbIe
NPOTIOPLIMU SHAHTHOMEPOB, Ha3bIBAETCS PALIEMHUYECKOH CMECBIOY.

CoenuHeHus1 MO HACTOSIIEMY H300PETEHUI0 MOTYT HMMETh OAWH WIH HECKOJIbKO
ACHMMETPUYHBIX LEHTPOB;, IOSTOMY TaKW€ COEAMHEHHs] MOTYyT OBIThb TOJYYE€Hbl B BUAE
oraenbHbIX (R)— wm (S)-crepeomsomepoB uinm B Buae MX cMmeced. Ecim He ykasaHO HHOe,
OMHCAHWE WJIM Ha3BaHHE KOHKPETHOTO COEIMHEHHs] B ONMHMCAHUM W TyHKTaxX H300peTeHHs
BKJIFOYAET KaK OT/AENbHBIC SHAHTHOMEPBI, TAK M MX CMECH, KaK paleMHYeCKHe TaK U HHBIE.
Mertonpl ompeneNeHuss CTEPEOXMMHHM U Pa3leleHUs] CTEPEOM30MEPOB XOPOIIO HM3BECTHBI B
naHHOM obmactu (cM. obcyxknenue B rinaBe 4 «Advanced Organic Chemistry», 4th edition J.
March, John Wiley and Sons, New York, 2001), Hanpumep, myTeM CHHTe3a W3 ONTHYECKH
AKTUBHBIX MCXOIHBIX MATEPHAJIOB HJIM MyTEM pasfesieHus panemuueckon Gopmbl. Hekoropsie
U3 COEAMHEHUH M0 N300pPETEeHUI0 MOTYT MMETh IeOMeTpUiecKre n3omMepHble neHTpol (E— u Z—
u3zomepel). Crenyer MOHMMATh, YTO HACTOsALIEe H300pPETEHHE OXBATHIBAET BCE ONTHUYECKHUE,
INacTEPEON3OMEPHbIE W TIEOMETPUYECKHE H30Mepbl M HX CMECH, KOTOpble OOJagaroT

AKTUBHOCTBIO HHTUOMPOBAHUS HH(PIAMMACOMBI.
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Hacrosimee wm300pereHHe TakKe OXBATbIBA€T COEOUHEHHs IO  HACTOSIIEMY
n300pETEeHNIO, ONpEAEeHHbIE B TaHHOM JOKYMEHTE, KOTOPbIE COAEPKAT OIHO MM HECKOJIbKO
U30TOMHBIX 3aMELEHUHN.

Taxke cnemyer moHUMaTh, 4YTO HekoTopble coeanHeHus: ¢opmyunsl (I) nmm (II) moryT
CYLIECTBOBATh B COJIbBATUPOBAHHBIX, a TAaK)kK€ B HECOJbBATHPOBAHHBIX (OpMax, TAKUX Kak,
HarpuMmep, ruapatupoBaHHble (opmbl. [lopxomsmyM  (apManeBTHYECKH NpPUEMIIEMbIM
COJIbBATOM SIBJISIETCS, HAIpUMep, MApPAT, TAKOW Kak IMOJYTHIPaT, MOHOTUAPAT, AUTHIPAT WUJIH
Tpuruapar. Cienyer MOHMMATh, YTO M300pETEHHE OXBATHIBAET BCE TAKHE COJbBATHPOBAHHBIE
(bopMbI, KOTOpbIE 00JIAAAFOT AKTHBHOCTBIO MHTMOMPOBAHKSI MH(IAMMACOMBI.

Taxke crenyer MOHMMaTh, YTO HekoTopble coeauHenus: ¢opmynbl (I) mwmm (II) moryT
NPOSIBJIATE MOJUMOP(U3M, U YTO M300pETeHHE OXBATHIBAET BCE Takhe (POPMBI MIIM UX CMECH,
KOTOpble OOJIAAal0T AKTHBHOCTBIO HHrUOMpOBaHUs WH(pIamMmacoMmbl. OOIIEN3BECTHO, YTO
KPUCTAJUTMUECKHE  BEIIeCTBA MOTYT OBITh  MPOAHATU3UPOBAHBI C  HCIOJIB30BAHUEM
TPAOULMIOHHBIX ~METOJOB, TAaKUX KaK pEHTTCHOBCKAs MOPOLIKOBas IOHU(PPaKTOMETpPHS,
muddepeHnnanbHas  CKaHUPYIOINAS — KaJIOPUMETPHs, TEPMOTPAaBUMETPHUUYECKUI  aHAH3,
uHppakpacHas cnektpockormusi ¢ @ypwre-npeodpasosanuem (DRIFT), cnekrpockonust B
ommwxaelt nHppakpacHoi obmactu (NIR), cmexkTpockomusi SAEpHOrO MAarHUTHOTO PE30HaHCA
pactBopa w/mnu TBepaoro Tena. ConmepskaHHe BOABI B TAKWUX KPUCTAJUIMYECKUX BEINECTBAX
MO3KET OBITh OIPENeIeHO C MOMOIIbI0 aHan3a o Kapiy @urepy.

Coenunenuss Qopmyner (I) wmu (II) MoryT cymectBoBaTh B BHAE Pa3IHMYHBIX
TAyTOMEPHBIX (POPM, U CCBUIKM Ha coeanHeHus: ¢popmydsl I BkimrodaroT Bce Takue ¢opmel. Bo
n30ekaHle COMHEHHH, KOTla COeAMHEHNE MOXKET CYIECTBOBATH B BHJE OAHON M3 HECKOJBKUX
TAyTOMEPHBIX (OPM, U TOJBKO OFHA KOHKPETHO ONMCAaHA WJIM TOKa3aHa, BCE JIPYyTHe, TEM He
MmeHee, oxBarbiBatoTCsl (opmynoit (I). Ilpumeprl TayroMepHbIX (OPM BKIOYAOT KETO—,
€HOJIbHBIE M €HOJIATHBIE (POPMBI, KaK, HAPUMEp, B CIEAYIOINX TAyTOMEPHBIX Mapax: KeTo/€HOI
(moka3aH HMJKE), WMWH/€HAMUH, aMHI/MMUHO CIHPT, AaMHIUH/aMUIWH, HUTPO30/OKCUM,

TUOKETOH/€HTHOJ U HUTPO/aLIu—HUTPO.

T /,O \ /OH H+ \ O_
—C—C — c=C — c= C,
| N / AN H /
KETO eHon eHonAT

Coenunenuss popmynbel (I) mwm (1), comepxamue (PYHKIMOHAJIBHYI) aMHHOTPYIILY,
Takke MOryT oOpa3oBbiBaTh N—OKcHbl. CChUIKAa B HACTOSIIEM OINMUCAHUM HA COCJUHEHHE
dopmymsl I, kKOTOpOE COmep )KUT aMHUHOTPYIIY, Takke BkItoyaeT N—okcua. Korma coennHerne
COIEPKUT HECKOJbKO (DYHKIIMOHAJIBHBIX aMHHOTPYII, OIMH MJIM HECKOJBKO aTOMOB a30Ta
MOTyT OBbITb OKHCJIEHBbI ¢ oOpasoBaHMeM N—okcuaa. KoHkpeTHbIMH mprMepaMu N—OKCHIOB
ABJIIOTCST N—OKCH/IBI TPETUYHOTO aMHHA FJTH aTOMa a30Ta a30TCOAEPIKAIIero rereponrkiia. N—
OKCHIBI MOTYT OBITH MOJy4eHbl 0OpabOTKOW COOTBETCTBYIOLIETO aMHUHA OKHCIUTENIEM, TaKHM
KaK IMEepPeKHUCh BOAOPOAA WJIM IMEPKUCTIOTA (HAmpuMmep, NMEePOKCUKapOOHOBAasl KHUCIIOTA), CM.,

Hanpumep, Advanced Organic Chemistry, Jerry March, 4th Edition, Wiley Interscience, pages.
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bonee xorkpeTrHo, N—okcuabl MOTyT ObITh mosy4ens! no meroanke L. W. Deady (Syn. Comm.
1977, 7, 509-514), B KOTOpPOH COENMHEHHWE aMHHA pPearupyer ¢ M—XJIOPHEPOKCHOEH30MHOMN
kucioroit (mCPBA), HanpuMmep, B UHEPTHOM PacTBOPUTENIE, TAKOM KaK JTUXJIOPMETaH.

Coenunenuss Gopmynsl (I) mnu (II) moxxHO BBOAMTH B (pOpMe mposieKapcTBa, KOTOPOE
pacuiernisieTcss B OpraHu3Me 4eslOBeKa WJIM JKUBOTHOTO JIJIsl BBICBOOOJKAEHUS COEAMHEHUs I10
HacTosimeMy wu3o0pereHuto. IIpomexkapcTBO MokeT OBITh HCIOJNB30BAHO JUI HM3MEHEHUS
¢dusnueckux CBOWCTB WM (HapMaKOKMHETHMYECKUX CBOHCTB COENUHEHUS] IO HACTOSIIEMY
u3obperennro. IIponexkapcTBO MOXKeT OOpa3OBBIBATHCS, KOTAA COENWHEHHE IO HACTOSIIEMY
U300pETEHHIO COMEPIKUT TOAXOMSALIYIO TPYIIY MM 3aMECTUTENb, K KOTOPOMY MOXET ObITb
NPUCOCAMHEHA MOIU(UIMPYIOMAasi CBOWCTBO rpymnma. [Ipumepbl NPOJIEKAPCTB  BKIIOYAOT
pacuierisieMble in vivo CIOXHO3(UpPHBIE MPOU3BOIHBIC, KOTOPbIE MOTYT OOpPa30BBIBATHCS IO
kapOOKcHUrpymme win ruapokcurpymnme B coequaernu dopmyisl (I) wmu (1), u pacmernsembre
in vivo aMuJHbIE MPOU3BOIHBIC, KOTOPbIE MOTYT OOpPA30BBIBATHCS IO KapOOKCHIPYIIE I
amuHOTpynne B coenuaeHnu Gopmyiet (1) mu (10).

CooTBEeTCTBEHHO, HacTosIIee U300peTeHne BKIoUaeT Te coennHerus Gopmyiner (1) mmm
(II), koTopBIE OMpeneneHbl BhIIIE, KOTAa OHU CTAHOBSTCS JAOCTYIHBIMH IyTE€M OPTaHUYECKOTO
CHHTE3a U KOTJa OHHM CTAHOBSATCS NOCTYIHBIMH B OpPraHM3ME YeJIOBeKa WM JKMBOTHOTO IyTEM
pacmermiernss ux nposiekapcTB. COOTBETCTBEHHO, HACTOSINEE H300pETEHHE BKIFOYAET TaKHe
coenunenusi popmynsl (I) wim (II), KoTOpBIE MONYYAIOT OPraHUYECKUMH CHHTETUYECKUMU
CPeACTBaMH, a TAK)KE TAKHWE€ COEAMHEHUs], KOTOPBIE MPOAYLHMPYIOTCS B OPraHU3Me YeJIOBEKa MU
JKUBOTHOTO IyTEM MeTaboNIM3Ma COeIMHEHMS—TPEAIIECTBEHHUKA, TO €CTb COEJUHEHUE
dbopmysl (I) unu (II) Moxer mpencTaBisATh COOON CHHTETUYECKHU MOJTYYSHHOE COSTUHEHUE WITH
METa0O0IMUECKH MOTy4YEHHOE COEIMHEHHE.

[Mogxonsamum (papMaLeBTHYECKH MPHEMIIEMBIM MPOJIEKAPCTBOM COETUHEHUS (POPMYJIBI
(I) wnu (II) siBsieTcst Takoe, KOTOPOE OCHOBAHO HA Pa3yMHOM MEIULIMHCKOM 3aKJIFOYEHHH Kak
NOAXOAsALIee JJisi BBENEHHs] B OpPraHW3M YEJIOBEKAa WM JKUBOTHOTO 0O€3 HeXelaTeabHON
(bapMakoJIOTH4YeCKOi AKTMBHOCTH M 0€3 Ype3MepHOW TOKCUYHOCTU. Paznuunbie (HOpMBI
NpoJieKapcTBa ObUIN OMUCAHBI, HATIPUMED, B CIEAYIOLIUX JOKYMEHTaX . —

a) Methods in Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic
Press, 1985);

b) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985);

c) A Textbook of Drug Design and Development, edited by Krogsgaard—Larsen and H.
Bundgaard, Chapter 5 «Design and Application of Prodrugs», by H. Bundgaard p. 113-191
(1991);

d) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);

e) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988);

f) N. Kakeya, et al., Chem. Pharm. Bull., 32, 692 (1984);

g) T. Higuchi and V. Stella, «ProDrugs as Novel Delivery Systems», A.C.S. Symposium
Series, Volume 14; and

h) E. Roche (editor), «Bioreversible Carriers in Drug Design», Pergamon Press, 1987.
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[Monxonsmum (apMaLeBTHUECKH MTPHEMIIEMbIM MPOJIEKAPCTBOM COEAMHEHUST (POPMYJIBI
(D) nnu (II), xoropoe obnanaer kapOOKCUTPYIIIION, SIBIISIETCS, HAIPUMED, €ro paclieruiaseMblil in
vivo cioxkHbIH 3¢up. Pacmennsemerii in vivo ciaoxHsli a¢up coenunerus ¢popmyasl (1) wmu (I0),
cozep aliero  kapOOKCUTPyIy, TMpeAcTaBisieT coOoH, Hampumep, (apMaleBTUIECKU
IPUEMJIEMBIH CIIOKHBIN 3(pHp, KOTOPBIN pacIleIIAeTCsl B OpraHu3Me 4eJI0BeKa UM JKHUBOTHOTO €
o0pa3oBaHueM HCXOAHOW KHUCHOTHI. Ilogxondmue (apManeBTHUECKH MpUEMIIEMbIe CIIOXHbIE
s¢upel nmo kapOokcu rpynmne BkmoudaroT Cl-6GankuiaoBble CIOXKHBIE 3>(PHPBL, Takue Kak
METHJIOBBIH, STUJIOBBIA U TPeT—OyTHIIOBbIH, C1—6aIKOKCUMETUIIOBBIE CIIOXKHbIE 3(DHUPBI, Takue
KaK METOKCUMETHUJIOBbIe CiOkHbIe 3upbl, Cl-6aaKaHOMIOKCUMETUIIOBBIE CIIOKHBIE 3(UPHI,
TaKHe KaK MUBAJOMIOKCHMETHIIOBBIE CIIOXKHBIE 3(PupbI, 3—pTamuanIoBbIe CI0XKHbIe 3Gupbl, C3—
8 LUKJTOATKUIKApOOHMIOKCH—C 1-6anKuioBble CJIOKHBIE 3¢uphI, TaKue KaK
LUKJIONEHTUIKAPOOHIIOKCHMETIIIOBBIE M | —IIMKJIOTeKCHIIKapOOHMIIOKCHATHIIOBBIE  CIIOJKHBIE
3¢upsl, 2—0KcO—1,3—THOKCONEHUIMETHIIOBBIE CIIOXKHBIE 3(UPBI, TaKUe KaK S—MeTHUII—2—OKCO—
1,3—nuokconeH—4—unmMeTmioBble  cioskable  3¢upel u  Cl-6ankokcukapoormnokcu—C1—
OaJKUIIOBBIE CIIOKHBIE 3(UpPBL, Takue KaKk METOKCHKapOOHWJIOKCHUMETHJIOBBIE U 11—
METOKCHUKaPOOHUIIOKCUITUIIOBBIE CIIOKHBIE 3P HUPHI.

[Monxonsmum (apMaLeBTHUECKH MPHEMIIEMbIM MPOJIEKAPCTBOM COEAMHEHUST (POPMYJIBI
(D) mnu (II), koTopoe obnagaeT ruIPOKCUTPYIIIION, SIBJIIETCS, HAPUMED, €ro PacLIerysieMblil in
vivo crnoskHbIi 3¢up uimu npoctoit 3¢up. Pacmennsemserii in vivo CIoKHBIA 3(pHp WK MPOCTOH
a¢up coenunenus: popmysl (I) wu (II), conepskaiiero ruAPOKCUTPYIITY, MPEACTABIET COOOM,
Harpumep, GapMaleBTUYECKH MPUEMJIEMBbIH CIOXKHBIA 3pUp WINM HPOCTOH 3¢up, KOTOPBHIi
pacuierisieTcs B OpraHu3Me 4eJoBeKa MM JKUBOTHOTO C O0Opa3oBaHHEM HMCXOJHOTO
rugpokcucoenunenus. Ilomxopsue rpynmsl, obpasyrooumue (papManeBTUYeCKH MPHEMIIEMBbIi
CIIOKHBIH 3QHP MO TUAPOKCUTPYIINE, BKIFOYAIOT HEOPraHUYECKUE CIIOXKHBIE S(UPBI, TAKUE KaK
docharubie 3dupsr (BkiOUas ¢ochopamuanbie LukiInueckue 3¢gupser). JApyrue nmoaxopsinue
rpymmnel, oopasyromue (papMaleBTHUECKH MPUEMIIEMbIN CIIOXKHBIA 3QUpP MO THAPOKCUTPYIIIE,
BkirouatoT (1-10C) ankaHOWSBHBIE TPYMNbI, TaKWe KaK alETWIbHAs, OCH30MJIbHAS,
deHunaneTuIbHas W 3aMelleHHass OeHzousbHas W (peHwnanerwnbHas rpynmbsl, (1-10C)
ANIKOKCUKapOOHUJIbHBIE TPYIIbI, Takue Kak dTokcukapOonmn, N, N—(C1-6),—kapOamMousbHasi,
2—nAuanKuIaMUHOALETHIIbHA U 2—KapOoKcHaueTiiibHas rpynnsl. [Ipumepsl 3amectureneil B
KOJblle B (pEeHWIAUETHIIBHOH u OEH30WJIBHOW TpyImax BKIOYAOT aMHHOMETHI, N—
ankmiaMuHOMeTI, N, N—IHaNKIIaMIHOMETHI, MOP(OIMHOMETHII, MUNEPa3suH—1—UIMEeTUI U
4—(Cl—-4anxun)nunepazus—1—mnmer. Ilogxonsmue rpynmsl, obpasyromue GapManeBTHIECKH
NPUEMJIEMBIHA TIPOCTOH 3(Up MO TUAPOKCUTPYIIE, BKIOYAT 0—alMJIOKCHAIKIIIbHBIE TPYIIIIHIL,
TaKHe KaK alleTOKCUMETHIIbHAS H MHBAJIOMIOKCHMETHIIbHAS TPYIIITHL.

[Monxonsmum (apManeBTHUECKH MPUEMIIEMbIM MPOJIEKAPCTBOM COEOUHEHUST (POPMYJIBI
(D) mnu (II), koropoe obnanaer kapOOKCUTPYIIION, SIBIISETCS, HAIPUMED, €r0 pacLIeruIsieMblil in
Vivo amu, Hampumep, aMuz, oOpa3OBaHHBIN C aMUHOM, TakuM Kak ammuak, Cl—4ankuinamuH,
takol kak mermiamuH, (Cl—4ankuin)aMuH, TakOW Kak TUMETHIaMUH, N—3THi—N—-MeTHIaMUH

wm nusTiiamuH, Cl—4ankokcn—C2—4 ankuiaMuH, TakoW Kak 2—MeTOKCHATHJIAMUH, (eHHI—
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Cl—4ankunamMuH, Takol Kak O€H3WJIAMHH, M aMUHOKUCJIOTHI, TaKW€ KaK T[JIMLUH WM €ro
CJIO’KHBIN 3¢up.

ITonxonsmum (apMaLeBTHUECKH MPHEMIIEMBIM MPOJIEKAPCTBOM COEIUHEHUs (POPMYJIBI
(I) unmm (1), koTopoe obnagaeT aMMHO IPYIIION, SABISETCS, HAIPUMED, €ro pPacIleIuIsieMoe in vivo
amunHoe npousBonHoe. ITogxonsmue dpapMaleBTUYECKH IPUEMIIEMbIE AMHIbI TI0 AMHHOTPYIIIE
BKJIIOYAIOT, HarpuMmep, amua, oopasosanublil ¢ C1—10amkaHOMIBHBIME IPYNIIAMU, TAKUMH Kak
aneTmiIbHast, OeH30MIbHAS, (DEeHIIALETIIIbHAS U 3aMeleHHast O€H30MIbHAs U (PeHUIIALIeTHIIbHAS
rpymnmel. [IpuMepbl KONBLEBBIX 3aMecTHTENel B (PEHMIIALETHIbHOW M OEH3OWIBHON Ipyrmax
BKJIFOYAIOT aMHHOMETHJI, N—ankuiaMuHoMeTw1, N, N—IHamKuIaMiHOMETHIT, MOP()OIMHOMETHI,
nunepasud—1—unmerin u 4—(C l—4ankun)nunepa3snH—1 —uiMeTHI.

A dexr coenunenus popmysl (I) umu (II) in vivo MOKET HaCTHYHO MPOSIBISTHCS OJHUM
WJIA HECKOJIBKUMH METa0OJIUTaMHU, KOTOPBIE 00Pa3yloTCs B OPraHN3Me Y€JIOBEKa WITH JKHBOTHOTO
nocie BBeneHus: coequHenus: Gopmyiet (1) nmm (II). Kak ykazano Beiue, 3¢ dextsl coenrmHeHus
dopmynbl (I) wmu (I) in vivo Takke MOTYT MPOSBISATHCS MyTeM MeTabOJU3Ma COeNMHEHUSI—
npelIecTBeHHUKA (TTPOJIeKapCTBa).

XoTs Hacrosiimee H300pEeTeHHE MOXKET OTHOCHTBCA K JIFOOOMY COEIMHEHHIO WU
KOHKPETHOH TIpyIIe COeTUHEHHH, ONPENEICHHbIX B HACTOALIEM JOKYMEHTE ITOCPEACTBOM
HEOOsI3aTEeNbHBIX, MPENNOYTHTENbHBIX WM MOAXOINALINX NMPU3HAKOB WM HHBIM 00pa3oM B
OTHOIIEHUH KOHKPETHBIX BAPHAHTOB OCYINECTBJIEHUS, HACTOSIEE M300PETEHHE MOXKET TaKXKe
OTHOCHTBCS K JIFOOOMY COEAMHEHHIO MJIM KOHKPETHOH IpyIine COeNNHEHHH, KOTOPblE KOHKPETHO
UCKJIIOYAIOT yKa3aHHbIE HEOOsA3aTeNbHbIe, MPENNOYTHTEIbHbIE NN MOAXONAIINE PU3HAKU I
KOHKPETHBIE BapHaHThI OcCylecTBieHMs. lIpu3Hak H300peTeHus OTHOCUTCA K KOHKPETHBIM
CTPYKTYpHBIM rpymnmnaM Ha R1, uTo oTHOCHUTCS K 00beMy (hOpMYIIbI H300peTeHUs, OTIPeNeNIeHHON
B HACTOSILEM JIOKYMEHTE. B HEKOTOPBIX Cily4dasix KOHKPETHbIE MPYIIIbI ONPEENSIOT CTPYKTYPBI,
KOTOpBIE HE OTHOCATCS K HACTOSIIEMy H300pEeTeHHI0 U, TakuM o0pa3oMm, MOryT OBITh
OTKJIOHEHBI. Takue CTPYKTypbl MOTYT OBITh OTKJIOHEHBI, korma R1 coorBerctByer (enmiy,
HEIMOCPEICTBEHHO 3aMELIEHHOMY IO MEHbIIEH Mepe 2 Ipynmnamy, BKJKOYas: | rajJoreHOBYIO
rpymnmny u 1 MeTWIbHYIO rpynimy; 2 win 0oee rajJoreHOBbIX MPYIIIT; WK 2 METUIIbHBIE TPYTIIIbL.

COOTBETCTBEHHO, HACTOsIIEe HM300peTeHHe WCKIIOYaeT JIFoOble HHIUBUAYAIbHBIE
COeAMHEHUs, He oOianaromme OHOJOTHYECKOW AaKTHBHOCTBIO, OIMPENENIEHHOW B HACTOSIIEM
TOKYMEHTE.

OBIIME CITOCOBBI TIOJIVUEHU A

CoenuHeHHsT 1O HACTOSIIEMY HM300PETEHHIO MOIYT OBbITh TIOJNYYEHBI JIFOOBIM
NOJXOALINM CIIOCOOOM, U3BECTHBIM B JaHHOH 00macTi. KOHKpeTHbIE CIOCOOBI MOMYYeHUS 3TUX
COEAMHEHUI OMHCAHBI Jajiee B MPUJIAraéMbIX MpUMepax.

IIpy omucaHMM METONOB CHHTE3a, INPEICTABJIEHHBIX B HACTOSAIIEM JOKYMEHTE, H B
TOOBIX CCBUIOYHBIX CIOCOOaX CHHTE3a, KOTOPBIE HCIOJIB3YIOTCS IJI MOJYYEHUS HCXOIHBIX
MaTepHaJioB, CJIEAYEeT MOHHUMAaTbh, YTO BCE MNpEeIJiaraeMble YCIOBUS PEAKLMH, BKJIIOYas BBHIOOP

pacTBOpPUTENS, PEAKIMOHHYK arMocepy, TeMmIepaTtypy peakuuu, MpPOAODKUTENBHOCTD
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SKCIIEPUMEHTa U MeTonbpl 00paboTKH, MOryT ObIThb MOmOOpaHBl CHENUAIUCTOM B JTAHHOH
obnactu.

Crenmanucty B 00NacTH OPraHUYECKOTO CHHTE3a IOHATHO, YTO (DYHKIIMOHAJIbHBIE
IPYIIIBL, MPUCYTCTBYIOIINE B PA3JIUYHBIX YACTAX MOJIEKYJIbl, JOJDKHBI ObITh COBMECTHMBIMH C
HCTIONIb3YEMBIMH peareHTaMu 1 yCJIOBUSMHU PEaKLuu.

IToHATHO, YTO B MpOLECCE CHUHTE3a COENUHEHUH IO HACTOSIIEeMy H300pETEeHHIO B
ONMCAHHBIX B HACTOAIIEM JOKYMEHTE CHOco0ax WM B IPOLIECCe CHHTe3a KOHKPETHBIX
UCXOIHBIX MATEPUAJIOB MOXKET OBITh JKENATeJbHO 3alIUTUTh OMNPEACNICHHbIE TPYIIIbI
3aMecTUTesIeH, YTOObI MPEJOTBPATUTh UX HEXKENATENbHYIO peakiuio. ONbITHBIN XUMUK MOHMET,
KOTJa Takas 3ammra TpeOyeTcs, W KaK TaKHe 3aLIUTHbIE TPYMIbl MOTYT OBbITh CO3AaHBI U
BITOCJICICTBUH yAaJIeHbl. [IprMepbl 3aLUTHBIX TPYIIT CM. B OAHOM M3 MHOTOYUCIIEHHBIX OOIIHMX
0030poB Ha 3Ty Temy, Hampumep, «Protective Groups in Organic Synthesis» Theodora Green
(m3pmarennb: John Wiley & Sons). 3amurable TpyInel MOTYT OBITh YOAJIEHBI JOOBIM yIOOHBIM
CrocOo0OM, OMMCAHHBIM B JIUTEPATYPE WM U3BECTHBIM CIIELUATUCTY—XUMHUKY B 3aBUCHMOCTU OT
HEOOXOIMMOCTH VJAJIeHHUS PACCMATPUBAEMOH 3aIMUTHON TPYIIbI, NPUYEM TaKHE CIOCOOBI
BBIOMPAIOTCS] TAKUM 00pa3oM, 4TOOBI OOECTIEUHTD YAAJIEHHE 3aLUTHOMN IPYIIbl ¢ MUHIMAJIbHBIM
3aTparuBaHUEM IPYIII B IPYyroM MecTe B MoJieKyJie. Takum 00pa3oM, eCiTi peareHThl BKIIFOYAoT,
HaNpuMep, TPYIIbL, TaKHe KaK aMUHO, KapOOKCH WJIM THIPOKCH, MOXKET OBITh JKEJIaTEeNbHO
3aIUTHUTD TPYIIY B HEKOTOPBIX U3 PEAKIHH, YIIOMSHYTHIX B HACTOSALIEM JOKYMEHTE.

Hanpumep, noaxopsien 3allMTHOW TIPYNIION Il aMUHO WIM AQJIKUJIAMUHOTPYIIIIbI
ABIIIETCS, HAIIPUMEP, allWiIbHAs TPYIIA, HAPUMED aJKaHOWJIbHAs TPYIIa, Takas KakK aLeTH,
ANIKOKCUKAapOOHUJIbHASL TPYIINA, HANPUMEP, METOKCUKApOOHMIIbHAS, STOKCUKAPOOHMIIbHAS WU
TpeT—OyTOKCHKapOOHMJIbHASL ~ TPYMNa, AapHIMETOKCHKApOOHWIIbHAsl — TpyNIa, Hampumep,
OeH3MIOKCUKapOOHMII, MJTH apOMJIbHASL TPYIIa, HarpuMmep, OeH30MI. Y CIOBUSI CHATHS 3aIlUTHI
IJISL BBIIIEYKA3aHHBIX 3aIIUTHBIX TPy 003aTENbHO BApbUPYIOTCS B 3aBUCUMOCTH OT BBIOOpa
3amuTHON rpynmbl. Tak, Hampumep, alWIbHAs TpPYMNa, Takas Kak aJKAHOWJIbHAS WU
ANKOKCUKApOOHUJIbHASL TPyIIAa WIM apOWJIbHAs TPYIMNa, MOXKET ObITh yAalieHa, Hampumep,
THOPOJIU30OM C TOAXOMSALIMM OCHOBAaHHEM, TAaKMM KaK THIPOKCUZ INEJIOYHOTO MeTajlia,
HaNpuMep TUAPOKCHI JINTHS WM HATPHsl. AJIbTEPHATHBHO, aLMJIbHAS TPYIINA, TaKas KaK TPeT—
OyTOKCHKapOOHMJIBHAST TPyINIa, MOXeT ObITh yHajeHa, Hampumep, myTeM o0padoTKH
MOIX OIS KUCIOTOM, TAKOH KaK XJIOPUCTOBOIOPOIHAs, cepHast miu (GochopHast KUCIOTa WUITH
TpU(TOPYKCYyCHAast ~ KHCIOTa, W  apWIMETOKCHKApOOHWJIbHAs  Ipymma,  Takas  Kak
OeH3MIOKCUKapOOHMIIbHAS TPYIINA, MOXET ObITh yHajeHa, HampuMep, THAPHUPOBAHHUEM Ha
KaTaJM3aTOPOM, TAKUM KaK MaJUTAUi Ha yriie, win oopaboTkol kucnoroi JIponca, Harpumep,
oop tpuc(tpudropanerar). [logxonsieir aapTepHATUBHOW 3aIMUTHON TPYMITON AJIsI IEPBUYHOM
AMHUHOTPYIIBI SIBJISIETCS, Hampumep, (TajomybHas Tpyma, KOTopas MOXKeT ObITh yaaneHa
00paboTKO aTKUIAMHUHOM, HAIPUMEDP AUMETHIAMUHOIIPONIIIAMIHOM, WA THAPA3HHOM.

INogxonsmen 3alUTHON TPYIION AJI TUAPOKCUTPYIIIBI SABJISIETCS], HAIPUMED, alUJIbHas
IpyIlna, HampuMep AaJKaHOWJIbHAs TPYIIa, Takas Kak aleTHiIbHas, AapoWbHas TIpYIIa,

Hanpumep, OCH30WJI, I apUIIMETHIIbHAS TPYIIIA, HarnpuMmep, OeH3u. Y CIOBUS CHATHS 3aIlUThI
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IUTS BBIIIEYKA3aHHBIX 3aIUTHBIX TPYINI O053aTENIbHO BapbHPYIOTCS B 3aBHCUMOCTH OT BbIOOpa
3aIUTHON rpynmsl. Tak, HapuUMep, aluiIbHAs IPYIINA, TAKas KaK aJKaHOWJIbHAS MM apOUJIbHAs
rpyIna, MOXXeT OBITh yIaNeHa, HalpUMep, THIPOIU30M C MOAXOAALINM OCHOBAHHEM, TAKUM Kak
TMIAPOKCUN INEJOYHOTO METajula, HAlpUMep, TUAPOKCHUI JIUTHS, THUAPOKCHJ HATPUS, WIH
aMMHUaK. AJIbTEPHATHBHO, apUJIMETHIIbHAS TPYIIA, Takas Kak OSH3MIbHAS TPYIIa, MOXKET ObITh
ylajeHa, HalpuMep, TMAPUPOBAHUEM HaJl KaTaJlIn3aTOPOM, TAKMM Kak Masjiaguil Ha yriaepose.

[Monxopnsimmed 3alMMTHONH TpPynmmow myisg KapOOKCHUTPYINbl SIBJISIETCS, HANpHUMep,
STepUPUIMPYIOLIAsl TPYIIIA, HATIPUMEDP, METHIIbHAS HJTU STUJIbHAS TPYIA, KOTOPasi MOKET OBbITh
ylajeHa, HampuMmep, THIPOIM3OM C OCHOBAaHHEM, TaKUM KaK TUAPOKCHI HATpPUs, WIIH,
Harpumep, TpeT—OyTHIIbHAS TPYIINa, KOTOpas MOXKET ObITh yAalieHa, Hampumep, oOpaboTKOi
KHUCJIOTOH, HampuMep OPraHM4YeCKOH KHCIOTOH, TakoW Kak TpU(TOPYKCYCHAs KUCIIOTA, HIIH,
Harnpumep, OEH3WIbHAS TPYIINA, KOTOpPasi MOXKeET OBbITh YIalleHa, HapUMep, THAPUPOBAHUEM Ha
KaTaJIM3aTOPOM, TAKUM KaK MaJIAUI Ha yriepose.

ITocne Toro kak coepurenue ¢popmynsl (1) nmm (II) cuHTE3UPOBAHO € MOMOIIBIO JIFOOOTO
U3 CrocoOOB, ONMPENeIeHHBIX B HACTOSILIEM JOKYMEHTE, 3TH CIIOCOOBI MOTYT Aajiee BKIFOYATh
TOTIOJTHUTEIIbHBIE CTaIUH:

(i) ynanenue r0ObIX MPUCYTCTBYIOIINX 3AIUTHBIX TPYIIIL,

(i1) mpeobpazoBanne coenunenus gopmyinsl (1) mmm (1) B npyroe coennaenue Gopmybl
(D) nmm (1D);

(iii) monmy4eHue papmManeBTUIECKH MPUEMIIEMOH COJIH, THpAaTa WM COJIbBATA;, /I

(iv) monmy4yeHHe ero npoJjeKapcTaa.

ITonyuennsie coenunenust Gpopmynsl (I) umu (II) MoryT ObITE BBIIENEHBI U OYHUINEHBI C
UCIIOJIb30BAHUEM METO/IOB, XOPOLIO W3BECTHBIX B JAHHOM 00JacTH.

VnoOHO, 4TOOBI peakuusi COeIMHEHUIl NMPOBOAMJIACH B MPUCYTCTBUH ITOAXOMSLIErO
pacTBOpUTENIS, KOTOPBII MPEANOUTUTENbHO SIBJISIETCS UHEPTHBIM B COOTBETCTBYIOLIMX YCIOBHSIX
peakimu. [Ipumepsl NMOAXOASIIMX PACTBOPHUTENEH BKJIIOYAIOT, HO HE OTPAHUYMBAIOTCS HMH,
yIJIEBOAOPOABI, TaKWEe KaK TeKCaH, MeTposNedHbld 3¢up, OEH30J, TONYON WM KCHIIOJ,
XJIOPUPOBAHHBIE YTJIEBOIOPO/BI, TAKHE KaK TPUXJIOPATHIIEH, 1,2—AMXJIOPITaH, TETPaXJIOPMETaH,
XJOpoOpM WM IUXJIOPMETaH, CHHPTHI, TaKHE€ KaK METAHOJ, 3TaHOJ, HW3OMpPOIAaHOJN, H—
NPOMAHOJ, H—OYTaHOJ WM TPET—OYTaHOJ, MPOCThie 3(PUpPBI, Takhe KaK TUITUIIOBBIA 3QHP,
JUU30NPONUIOBBIN 3¢wup, TeTparuapodypan (Tr o), 2—metunrerparuapodypax,
uktoneHTiMeToBbii 3¢up (CPME), metun—tper—Oytunossiii 3¢up (MTBE) wnu nuokcas;
TJIUKOJIEBBIE 3P UPHI, TAKHE KAK MOHOMETHJIOBBIM HJTH MOHOSTHJIOBBIN 3P 3 THICHIIIUKOIS UITH
OUMETWIOBBIH  3GUp  STUJICHIVIMKONSA  (OUIJIMM),  KETOHBI, TaKHe€  Kak  aleToH,
MeTmn3o0yTuikeToH (MIBK) wnmn OyTaHOH; aMUIbI, TAKUE KaK alleTaMHJl, TUMETHUIAleTaMuU/I,
mumermidopmamun (JIM®PA) wnmmn N-mermnmuppormuanaoH (NMP); HUTpuibl, Takue Kak
alleTOHUTPUN, CyJb(pokcuapl, Takue kak aumerwicyiabpokcenn (JAMCO); HuTpOcOoenMHEHUs,
TaKle Kak HUTPOMETaH WM HHUTPOOEH30J, CIOXHbIE 3(QUpPBI, Takue Kak STUJALETAT WU

METHWJIALIETaT, WJIM CMECH YKA3aHHBIX PACTBOPUTENICH HJIM CMECH C BOJOM.
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Temmneparypa peakuuu oOb9HO cocTaisieT oT okosio —100°C no 300°C, B 3aBUCHMOCTH
OT CTaJIMM PEAKLUN U UCIIOJIb3YEMBIX YCIOBUH.

Bpewms peakiiun 0OBIYHO HAXOAUTCS B AMAINIA30HE OT JOJIM MUHYTHI O HECKOJIBKUX JTHEH,
B 3aBHCHUMOCTH OT pEaKIHOHHOH CIIOCOOHOCTH COOTBETCTBYIOLIMX COENUHEHMH |
COOTBETCTBYIOIIUX ycioBull peakuuu. Iloaxopsiiee BpeMs peakUH JETKO OIpenesseTcs
crnioco0amu, U3BECTHBIMU B JTAHHOW 00NAcTH, HampuMmep, MOHUTOPUHIOM peakuuu. Mcxons u3
NPUBEEHHBIX BBIIE TEMIIEPATYP PEAKLNH, MOAXOAINee BpeMsl PEeaKMi OOBIYHO HAXOISATCS B
nuana3oHe oT 10 MuHyT 110 48 4acos.

Kpome Toro, ucnosb3ysi crocoObl, ONMUCAHHBIE B JAHHOM JOKYMEHTE, B COYETaHHH C
OOBIYHBIMH MPUEMAMHU B AAHHOW OOJACTH TEXHUKHU, MOXHO JIETKO IMOJYYUTh OTOJHUTEIbHBIE
COEAMHEHUs M0 HacTosimeMy u3odpereHnto. CrienuanucTsl B TaHHOW OOJACTH JIETKO MONMYT,
YTO U3BECTHBIC BapHALMH YCJIOBUI M CIIOCOOOB CIEAYIOMIMX CIIOCOOOB MOJIYYEHHUS MOTYT OBITH
HCIIOJIB30BAHBI JUIs MTOJTyUY€HHUs] 3TUX COSTUHEHU.

Kak Oyzer MOHATHO CnenuajncTy B OOJACTH OPraHMYECKOrO CHHTE3a, COENWHEHHs IO
HACTOSIIEMY H300PETEHUIO JIETKO JOCTYIHBI PA3IMYHBIMU IYTSMH CHHTE3d, HEKOTOpbIE U3
KOTOPBIX MPUBEACHBI B MPHIIaraeMblx npuMepax. CrenuanicT B JaHHOH 00JIaCTH JIETKO MOMMET,
KaKHe peareHThbl U YCJIOBUS PeakLiu AOJDKHBI UCIIONb30BAThCS U KaK OHU JIOJIKHBI IPUMEHSIThCS
U aalTHPOBATHCS B JIOOOM KOHKPETHOM Cliydae — rae Obl 5TO HH ObLIO HEOOXOAMMO HIIU
MOJIE3HO — JUISA TTOJTyYeHHsI COEqUHEHNH 10 HacTosieMy n3obperennto. Kpome Toro, HekoTopble
U3 COENMHEHHWH MO HACTOALIEMY H300pPETeHHI0 MOTYT OBITh JIETKO CHHTE3MPOBAHBI IyTEM
B3aUMOJIEHCTBUS IPYTUX COCAMHEHUI MO HACTOALIEMY N300PETEHUIO B MOAXOMSALINX YCIOBUSAX,
HampuMmep, TMyTeM MpeoOpa3oBaHUsl ONHOH KOHKPETHOH (PYHKLMOHAJIBHON  IPYIMIIbL,
NPUCYTCTBYIOLIEH B COEIMHEHUH 110 HACTOSIIIEMY H300pETEHHIO WIIH B MOAXOASALIEH MOJIeKyie—
NPEIIECTBEHHUKE, B APYTyH0, IPUMEHAsA CTaHAApPTHBIE METOAbl CUHTE3a, TAKHE KaK PEaKLUH
BOCCTAHOBJICHHUS], OKHMCJICHUsI, NOOABJIEHMs MM 3aMELICHUS, 3TH METOAbl XOPOIIO H3BECTHBI
CHELUATMCTY. AHAJIOTUYHO, CHELMATMCT B JAHHOW oOnacTu OyAeT MpHUMEHSTh — KOrJa 3TO
HEOOXOIMMO WJIM TOJNIE3HO — CHHTETHYECKHE 3alluifaroiue (WiIM 3allUTHbIE) TPYIIIbL,
MOJXOJISALIHE 3aLIUTHBIE TPYIIIbI, & TAK)KE CIIOCOOBI UX BBEIEHUS M YIAJICHUS XOPOIIO H3BECTHBI
CHELUATUCTY B 0OJIACTH XUMHYECKOTO CHHTE3a 1 OoJiee moapoOHO onvcaHbl, Hanpumep, P.G.M.
Wuts, T.W. Greene, «Greene’s Protective Groups in Organic Synthesis», 4th edition (2006)
(John Wiley & Sons).

DOAPMATIEBTUYECKHWE KOMITO3UITMN

B COOTBETCTBUU CO CICAYHO UM ACIICKTOM I/1306peTeHI/I$I NpEaAJIOXKEHA

(dapmaleBTHUECKAsT ~KOMIIO3HMIIHS, KOTOpas COAEPKUT COENUHEHHWE [0  HACTOSIIEMY
U300pETEHNIO, OMpENEeNIEeHHOe BBILIE, WIH ero (papManeBTUYECKH MPHEMIIEMYIO COJIb, TUAPAT
VI COJIbBAT B COYETAHHH C (hapMalleBTHUECKU TPUEMJIEMbIM pa30aBUTENIEM HIIU HOCHTEJIEM.
Komrmosuiinu o HacrositmmeMy H300pEeTeHHIO MOTYT ObITh B (hOpMe, MOIXOASIIEeH IS
MEePOPaAbHOTO MPUMEHEeHHs (HampuMep, B BUAE TaOJIETOK, MACTUJIOK, TBEPIbIX WM MSTKUX
KarcyJi, BOIHBIX HWJIM MACIHSHBIX CYCIEH3HH, 3MYJbCHH, IUCHEPTUPYEMBbIX MOPOIIKOB WM

rpaHyJ, CUPONOB MJIH 3JIMKCHUPOB), IJIsI MECTHOTO NPUMEHEHHUs (HampuMmep, B BUIE KPEMOB,
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Masel, rened WM BOOHBIX HJIM MAaCISIHbIX PAaCTBOPOB WJIM CYCIIEH3WH), JUI BBEACHUS MyTEM
UHTaIALMN (HampuMmep, B BHUAE TOHKOM3MENIbYEHHOrO MOPOLIKA WM KUIKOTO a3pO30Jis), I
BBeICHUS NyTeM MHCY(usanum (HarmpuMmep, B BUAE€ TOHKOU3MEIbUEHHOTO MOPOIIKA) WU IS
NapeHTEPAIbHOrO BBEACHUs (HapUMep, B BUJE CTEPHIIBHOIO BOJHOTO MIIM MAaCIITHOIO PacTBOpa
IJIE  BHYTPUBEHHOTO,  IOJKOXKHOTO,  BHYTPHUMBILIEYHOTO,  BHYTPUOPIOLIMHHOIO  WJIH
BHYTPUMBILIEYHOTO BBEJICHUsI UJIU B BUJIE€ CYIIIIO3UTOPUS AJIs1 PEKTAJIbHOTO BBEACHU).

Komnosuuun mo u300peTeHnto MOryT ObITh MOJNy4eHbl OOBIYHBIMH CHOCOOAMHU C
UCTIONb30BAHUEM  OOBIYHBIX  (PapMAaLIeBTUYECKUX  BCIOMOTATENbHBIX  BEINECTB, XOPOIIO
U3BECTHBIX B HaHHOH oOsactu. Takum 00pa3oM, KOMIIO3UIUM, TpeIHa3HAYEHHbIE IS
NEepOpaIbHOrO MPUMEHEHHUs], MOTYT COAep)KaTh, HaIpUMep, OIUH UM HECKOJbKO KpacuTelnel,
MOJICIACTHTENIEH, apOMATH3aTOPOB H/UIIM KOHCEPBAHTOB.

D¢ dexkTrBHOE KOTMUECTBO COSAMHEHUS MO HACTOSAIIEMY H300PETEHHIO ISl IPUMEHEHUS
B TE€PAIHU MPEACTABISIET COOOH KOJUYECTBO, TOCTATOYHOE JUISl JICUEHUS] HJTH MPENOTBPAILEHHS
COCTOSIHUS, CBSI3aHHOTO C HMH(IAMMAacCOMOH, YIOMSHYTOTO B HACTOSIIEM IOKYMEHTE, s
3aMeIUIEHUs! €r0 MPOTrPECCUPOBAHMS U/ UM YMEHBIIEHUS] CHMIITOMOB, CBSI3aHHBIX C COCTOSIHUEM.

KonnyecTBO aKTHBHOTO MHTPEIUEHTA, KOTOPOEe OOBEANHSIOT C OJHUM I HECKOJIBKHUMHU
BCIIOMOTATENIbHBIMI  BEIECTBAMU I TIOJNYYEHHs] CTaHAAPTHOH JIEKApCTBEHHOH (HOpPMBI,
o0si3aTeNbHO OyAeT BapbHPOBATHCS B 3aBHCHUMOCTH OT HMHIUBHIYYMa, KOTOPOTO Jie4aT, U
KOHKpPETHOro MNyTH BBeAeHMs. Hampumep, cocTas, NpeaHAa3HAUEHHBIM [JIs1 NEpPOPaJbHOrO
BBEJIEHUsI JIOJIIM, OOBIMHO OyneT copep:xarh, Hampumep, oT 0,5 mr 10 0,5 r aKTUBHOTO areHTa
(Oonee mpenmoururensHo, oT 0,5 no 100 mr, nampumep, or 1 mo 30 Mr) B couyeTraHuu c
NOAXOAALIMM W YAOOHBIM KOJIMYECTBOM BCIIOMOTATENbHBIX BEIIECTB, KOTOPOE MOXKET
BapbUPOBATBCS OT OKOJIO 5 10 OKOJIO 98 MPOLIEHTOB 10 MacCe BCEH KOMITO3ULIUU.

Pasmep 103bl I TepameBTUUECKUX Lesell COeAMHeHWH Mo Hu300peTeHuro Oyner,
€CTECTBEHHO, U3MEHATbCS B 3aBUCUMOCTH OT IPUPOJBI U TAKECTH COCTOSIHUM, BO3pacTa U IoJja
JKUBOTHOTO WJIM TMAaLMEHTa U crnocoba BBEIACHUS B COOTBETCTBHUHM C XOpPOIIO M3BECTHBIMHU
MPUHLIUIIAMH MEULIUHBL.

[Ipy UCTHONB30BAaHUM COEAMHEHUS MO HACTOSILEMY HM300PETEHHIO B TEPANEeBTHYECKUX
WIK TPOPUIAKTHYECKUX IEeNIsIX €ro OOBIMHO BBOAAT TAaKHUM 0Opa3oM, YTOOBI OCTUTajach
CyTOYHasl [103a B AHana3oHe, Hanpumep, oT 0,1 Mr/kr go 75 MI/Kr macchl Teja, KOrjaa JaeTcs,
ecnu TpeOyeTcst, pa3aenpbHbIMU A03aMu. Kak mpasmiio, mpu mapeHTepabHOM BBEACHUU OyAyT

NpUMEHATbCs  Oojlee  HHM3KME  JO3bL.  Tak, Hampumep, Uil BHYTPUBEHHOTO  WJIH

>
BHYTPUOPIOLINHHOTO BBEAECHUsI OObIMHO OyIeT MCIONB30BaThCS 1032 B IUAMA30HE, HANpHUMeEp,
ot 0,1 mr/kr 1o 30 Mr/kr Maccel Tena. AHAJIOTHYHBIM 00pa3oM, ISl BBEICHUS IIyTEM HHT AU
Oyzmer MCroNb30BaThCS 1032 B AUanasoHe, Hampumep, ot 0,05 mr/kr mo 25 MI/Kr Macchl Tena.
Taxoke MOkeT OBITh MOAXOASIIIUM IEPOPATBbHOE BBEAECHHE, 0COOeHHO B Buae Tabnerok. Kak
MPaBWIO, CTAaHAAPTHBIC JIeKapCTBeHHbIE (Popmbl OyayT comep:karb OT okojo 0,5 mr mo 0,5 r
COEAMHEHUs 110 HACTOALIEMY H300PETEHHIO.

TEPATIEBTUYECKOE HMCITOJIb3OBAHUE U ITPUMEHEHUE
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Hacrosimee wn3o0pereHne OTHOCHTCS K COEAMHEHHUSIM, KOTOpble IEeHCTBYIOT Kak
UHruOUTOpPBl  akTUBHOCTH HH(pmammacombl. Hactosimmee wn3o0pereHue, ClaenoBaTeNbHO,
OTHOCUTCSI K CIIOCO0y MHrHOMPOBAaHMUS aKTUBHOCTH MH(JIAMMAcCOMBI in Vitro wiM in vivo, rue
yKa3aHHBIA CIoco0 BKJFOYAET KOHTAKTUPOBAHUE KIETKH € 3((EKTUBHBIM KOJUYECTBOM
COEAMHEHUs] UM ero (papmMalneBTUYEeCKH NPUEMIJIEMON COJIM, KaK OIpPEJEeNIEHO B HACTOSILIEM
JTOKYMEHTE.

D¢ heKTHBHOCTD COSOMHEHHUH MO M300PETEeHUI0 MOXKET OBITh ONpenesieHa C MOMOIIBIO
OOIIENPUHATBIX MOJeNell aHan3a/3a001eBaHusl B COOTBETCTBHM CO CTAHAAPTHOW MPAKTHUKOM
BBIICHEHHSI TOTO JK€, YTO OMHCAHO B JAHHOH OOJACTH TEXHUKHU, U OOHAPYKEHO B COBPEMEHHBIX
O0IIMX 3HAHUSX.

Hacrosiimee wu3oOpereHue Takke OTHOCUTCS K crocoOy JjedeHuss 3a00JeBaHHS WU
paccTpoiicTBa, MpPU KOTOPOM Yy TAIMEHTA, HYXJAIOIIErocss B TAKOM JICUEHHH, y4YacTBYET
AKTUBHOCTh HMH(JIAMMACOMBI, TJl€ YKa3aHHbIH CHoco0 BKJIOYAET BBENEHHE YKa3aHHOMY
MALMEHTY TepaneBTHIeCKU 3(P(HEKTUBHOTO KOJUYECTBA COSAMHEHUS] UM €ro (papMarieBTHIECKH
NpUeMJIEMON CONMM WK  (PapMaleBTUYECKON KOMIIO3MLIMH, OINpPENENIeHHbIX B HACTOSIIEM
TOKYMEHTE.

OOBIMHO COENMHEHUS TI0 HACTOSIIEMY U300pETEeHHI0, KOTOPbIe HHTHOUPYIOT CO3PEBAHHE
IUTOKMHOB cemericTBa IL—1, 3pexkTHBHBI NMPU BCEX TEPANEBTHUECKUX IMOKA3AHMAX, KOTOPbIE
OMOCPENOBaHbl WJIM CBSI3aHbI C MOBBIIIEHHBIMH YPOBHSMH AaKTHUBHBIX (OPM LIMTOKHHOB,
npuHaIeskamux kK cemercTBy IL—1. mutokuHos (Sims J. et al. Nature Reviews Immunology 10,
89-102 (February 2010).

IIpuBenens! crnexyrole npuMepbl 3a00Ne€BaHUNl M COOTBETCTBYIOLIHE CCBUIKH:
ayTOBOCIMAJIUTENIbHbIE W ayTOUMMyHHbIe 3a0oneBanusi, Takue kak CAPS (Dinarello CA.
Immunity. 2004 Mar;20(3):243-4; Hoffman HM. al. Reumatologia 2005; 21(3)), moxmarpa,
pesmarounnsiii apTput (Gabay C et al. Arthritis Research & Therapy 2009, 11:230; Schett G. et
al. Nat Rev Rheumatol. 2016 Jan;12(1):14-24.), 6one3nr Kpona (Jung Mogg Kim Korean J
Gastroenterol Vol. 58 No. 6, 300-310), XOBJI (Mortaz E. et al. Tanaffos. 2011; 10(2): 9-14.),
¢udpo3 (Gasse P. et al. Am J Respir Crit Care Med. 2009 May 15;179(10):903-13), oxxupenue,
nuaber 2 tuna ((Dinarello CA. et al. Curr Opin Endocrinol Diabetes Obes. 2010 Aug;17(4):314—
21)), paccesanbiii cknepo3 (cMm. EAE—monens B Coll RC. et al. Nat Med. 2015 Mar;21(3):248—
55) u muorue apyrue (Martinon F. et al. Immunol. 2009. 27:229-65), Takne kak Ooye3Hb
IMapkuncona win 6one3np AnbrreriMepa (Michael T. et al. Nature 493, 674-678 (31 January
2013); Halle A. et al., Nat Immunol. 2008 Aug;9(8):857-65; Saresella M. et al. Mol
Neurodegener. 2016 Mar 3;11:23) u nake HEKOTOpPbIE OHKOJIOTUYECKHE PACCTPOUCTBA.

COOTBETCTBEHHO, COEAMHEHHs] [0 HACTOALIEMY H300pETEeHHI0O MOTyT  OBIThH
UCTIONB30BAHbl JJIs1  JieueHHst 3a00JieBaHMs, BBIOPDAHHOTO M3 TPYIIBL, COCTOSINEH W3
ayTOBOCTIAJITENPHOTO 3a00JIeBaHUs, AyTOUMMYHHOTO 3a00JIeBaHus, HEWPOAETeHEPAaTUBHOTO
3a00neBaHus M 3JIOKAYECTBEHHOTO HOBOOOpAa30BaHMA. YKa3aHHOE ayTOBOCHAIUTENbHOE U
ayTOMMMYHHO€ 3a00JIeBaHHE COOTBETCTBYIOIIUM O0pa3oM BBIOPAHO W3 IPYIIIBI, COCTOALIEH U3

NASH, ocTeoapTpuTa, 3J0Ka4€CTBEHHOIO HOBOOOPA30BaHHs, KPUOMUPUH—ACCOLIUUPOBAHHOIO
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nepuoguueckoro cunapoma (CAPS) (takoro kak, Hampumep, CEMEHHbBIH XOJOZOBOM
ayroBocianurenbHblii  cuHapoMm (FCAS), cunnpom Makna—Yamnca (MWS), xpoHuudeckuit
MITaZIEHYECKIH HEBPOJOTHMYeCKUI KOKHO—apTUKYJsipHbI cuHapoM (CINCA)/mynpTucucreMHoe
BOCMAJIUTENbHOE  3aboneBaHue  HeoHatanpHoro  Bospacta  (NOMID)),  cemeiiHoit
CPEeIN3eMHOMOPCKON JIMXOpPagKU M HEAJIKOroJbHOU >kupoBoii Oonesnu neueHu (NAFLD),
nojarpbl, peBMarougHoro aprpura, 6onesHun Kpona, XOBJI, ¢ubposa, oxkupenus, nuadbera 2
TUIA, PACCESTHHOTO CKJIEpO3a M HEHPOBOCHAJEHUs, BO3HUKAIOIIEro Ipu 3a00NeBaHUAX C
HETpPaBWIbHBIM CBOpPaYMBaHHEM O€JKOB, TAaKUX Kak MpPUOHHbIE OONe3HH. YKa3aHHOE
HeliporiereHepaTuBHOEe 3a00jieBaHHE COOTBETCTBYIOIIMM O0pa3oM BbiOpaHO u3 Ooje3HH
[MapkunrcoHa u 6one3nu AnbLreriMepa.

COOTBETCTBEHHO, COENMHEHHs] IO HACTOALIEMY H300PETEeHHIO MOTYT  OBITh
UCTIOJIB30BAHBI JUIS JIeUeHUs 3a00JIeBaHMs, BBIOPAHHOTO U3 TPYMIIbI, COCTOSINEH U3 KPUOTTUPHH—
acconupoBaHHoro mnepuonuieckoro cunapoma (CAPS), Takoro kak, Hampumep, CEMEHBIH
xononoBoit  ayroBocnanutenbHblll  cuHIpoM (FCAS), cuampom Makna—Yamica (MWS),
XPOHHYECKHH MIIaIeHUeCKUH HEBPOJOTHYECKUI KOXHO—-apTHKYJsIpHBI cuHapoMm (CINCA),
MyJBTHCUCTEMHOE BOCIMAJHMTENbHOE 3a00JieBaHME HeOHaTajJbHOro Bo3pacta (NOMID),
ceMelHasi CpeIU3eMHOMOPCKAasl JINXOpagka M HEaJKOTOJIbHAs JKUpOBast OOJe3Hb MeYeHU
(NAFLD), nopmarpa, pesmarouanblii aptput, Oone3Hb Kpona, XOBJI, ¢ubpos, oxupenue,
nualer 2 THMa, pacCesHHBIH CKIIEPO3, HEHPOBOCIIANIEHHE, BOZHHUKANOIEE MPHU 3a00IEBAHUSX C
HETIPaBMWIIbHBIM CBOPAYMBaHNEM O€JIKOB, TAKUX KakK NMPHOHHAas Oone3Hb, Oone3Hp IlapkuHcoHa u
Oone3Hp AnbLreiimepa.

JleueHue npu pake; CBsI3U ¢ UH(PIAMMACOMOM

JIaBHO 3aMeU€HO, YTO XPOHHMYECKUE peakluy MH(IaMMacOMbI CBS3aHbl C PA3IMYHBIMU
TUIAMU paka. B rmporecce 310KavecTBEHHOH TpaHChOPMALMK WM PAKOBOH Tepanuu
nH(pIAMMAcOMBI MOTYT AaKTUBHPOBATbCS B OTBET HA CHUTHAJIBI ONMACHOCTH, M 3Ta AaKTHUBALMA
MOJKeT OBITh KaK MOJIE3HOM, TaK M BPEIHOW MPHU 3JI0KAYeCTBEHHOM HOBOOOPA30BAHUU.

Okcnpeccusi [L—1 moBbIIEHa MPU PA3IUYHBIX PAKOBBIX 3a00JIeBaHMSAX (BKJFOUAs pak
MOJIOYHOH »KeJie3bl, MPOCTAThI, TOJCTOM KHWIIKH, JIETKHX, TOJOBbI U LIEHM U MEJAHOMY), U Y
MALMEeHTOB ¢ OMyXOJsiMU, iponyuupyromumu [L—1, o6srauo nporHos xyske (Lewis, Anne M., et
al. «Interleukin—1 and cancer progression: the emerging role of interleukin—1 receptor antagonist
as a novel therapeutic agent in cancer treatmenty. Journal of translational medicine 4.1 (2006):
48).

Pak, mponcxonsmuii U3 3MUTENHATBHBIX KJIETOK (KapLMHOMA) MM STHUTEIHS B JKeJIe3ax
(ameHOKapIMHOMA), SIBJISIETCSI T€TEPOTE€HHBIM, COCTOSILIMHA M3 MHOXKECTBA PA3JIMYHBIX THIIOB
KJIETOK. DTO MOKET BKJIFOYaTh (PprOpo01acThl, MIMMYHHbBIC KJIETKH, aIUITOLHTHI, SHIOTEITHAIbHbIE
KJETKH W TEepPULHThL, CPemud IMpPOYMX, KOTOpble MOIYT OBITh  CEKPETHPYIOIUMH

uutokuHbl/XeMokuHbl (Grivennikov, Sergei I, Florian R. Greten, and Michael Karin.

2
«Immunity, inflammation, and cancer». Cell 140,6 (2010): 883-899). D10 MOXET MPHUBECTH K
BOCHAJICHUIO, CBSI3aHHOMY CO 3JI0KaY€CTBEHHBIM HOBOOOpPA30BAaHUEM, 4Yepe3 HHQUIBTPALUIO

HUMMYHHBIX KIJICTOK. Hanuuue .]'IGfIKOLIPITOB B ONYXOJAX U3BECTHO, HO TOJIbKO HEAABHO CTAJIO
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OYEBUJIHBIM, YTO BOCIAJIUTEIBPHOE MHUKPOOKPYKEHUE SIBJIACTCS Ba’KHBIM KOMIIOHEHTOM BCEX
onyxoneil. bonpmuHCTBO onyxonel (>90%) SBIAIOTCS PE3yJbTATOM COMATHUYECKHX MYTalUil
wid  (akTopoB OKpYy)KAOLIEH Ccpeabl, a HE MyTaluuil 3apobIIIeBONl JIMHUH, W MHOTHE
OKpY’KaroIllie TPHUYMHBI 3JI0KAYECTBEHHOI'O HOBOOOPA30BaHUS CBA3aHbI C XPOHHYECKUM
BocnasieHneM (20% cinydaeB paka CBsi3aHbl ¢ XpoHHuUeckod wuHbpekuued, 30% ¢
KypeHHeM/BIIbIXaHUEeM 3arpsi3HAIOINX BelecTB U 35% ¢ akropamu nuranus (20% Bcex BUIOB
paka cBsizaHbl ¢ oxupenueMm) (Aggarwal, Bharat B., R. V. Vijayalekshmi, and Bokyung Sung.
«Targeting inflammatory pathways for prevention and therapy of cancer: short—term friend,
long—term foe». Clinical Cancer Research 15,2 (2009): 425-430).

Pak XKKT

Pak sxenynouno—kumeyHoro tpakta (JKKT) gacTo cBsi3aH ¢ XpOHUYECKUM BOCTIAJICHUEM.
Hanpuwmep, undekuus H. pylori csizana ¢ pakom skenyaka (Amieva, Manuel, and Richard M.
Peek. «Pathobiology of Helicobacter pylori-Induced Gastric Cancery. Gastroenterology 150,1
(2016): 64-78). KonopekTanbHbIil pak acCOLMUPYETCS C BOCMAJIHUTEIBHBIM 3a00JeBaHUEM
kumeyHnka (Bernstein, Charles N., et al. «Cancer risk in patients with inflammatory bowel
disease». Cancer 91,4 (2001): 854—862). XpoHHUECKOE BOCMAJIEHHE B JKEIyIKE MPHUBOAUT K
yeunennto perynsinun IL—1 u gpyrux nuroknaoB (Basso D, et al., (1996). Helicobacter pylori
infection enhances mucosal interleukin—1 beta, interleukin—6, and the soluble receptor of
interleukin—2. Int J Clin Lab Res 26: 207-210), u nomumopdusmel B reHe IL—1 moryr
yBeIMUYUBATh pUCK paka xenynka (Wang P, et al., (2007) Association of interleukin—1 gene
polymorphisms with gastric cancer: a meta—analysis. Int J Cancer 120:552-562).

B 19% cny4aeB paka skelyaka SKCIpeccusl Kacmasbl—1 CHMIKAETCsl, YTO KOPPEIUpPYeT CO
cTajguell, meracrazaMu B JUM(paTHYECKHX Y3JIaXx U BbbkHBaeMocTeio (Jee et al., 2005).
Mycoplasma hyorhinis accomuupyercsi ¢ pa3BUTHEM paka KelyaKa, a aKTHBaLUs
uHdammacombl NLRP3 Moxer ObITh CBs3aHa C €ro akTHUBALMEH METaCTa3MpPOBAHUS paka
xenynka (Xu et al., 2013).

3/10KaueCTBEHHbIE HOBOOOPA30BAHUS KOXKH

VYnbTpaduoneToBoe u3jyueHne npeacTaBisieT coO0H HaubONbIINN SKOJOTHYECKUN PUCK
pa3BUTHs paka KOXKM, KOTOpBIM BbI3biBaeTcss nospexxaenueM JIHK, ummynOcympeccueinn u
BocrajeHneM. Haumbonee 3J0ka4eCTBEHHBIH pak KOXH, MEJAHOMa, XapaKTepH3YeTCs
NOBBIIIEHHOH AKTUBHOCTBEO  BOCHAJHTEIBHBIX LIUTOKMHOB, BCE M3 KOTOPBIX MOTYT
perynupoBarbess ¢ momompio IL-1 (Lazar—Molnar, Eszter, et al. «Autocrine and paracrine
regulation by cytokines and growth factors in melanomay». Cytokine 12,6 (2000): 547-554).
CucreMHOe BOCHajieHUe UHAYLUPYET YCUJIEHHE METacTa3supPOBAaHUS U POCTA KJIETOK MEIaHOMBI
nocpenctsoM IL—1-3aBUCUMBIX MEXaHU3MOB in Vivo. bbuUto mMoka3aHO, YTO HCHOJI30BaHUE
UHTUOMPOBAHUS METACTa3UPOBAHMA THUMOXHMHOHOM B MoOneiIn MenaHoMmbl Mbimm B16F10
3aBUCUT OT uMHruoOuposaHusa uHpuammacombl NLRP3 (Ahmad, Israr, et al. «Thymoquinone
suppresses metastasis of melanoma cells by inhibition of NLRP3 inflammasomey. Toxicology
and applied pharmacology 270,1 (2013): 70-76).

I'muobnacroma
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NLRP3 crnocoGcTByeT yCTOHUMBOCTH K pamuoTepanuu npu riauome. MoHusupyromiee
U3NIydeHne MoxeT WHOynupoBath 3kcmpeccuto NLRP3, Torma kxak unrubuposanme NLRP3
CHIJKAJIO POCT ONYyXOJIM U MPOAJIEBANIO BbDKMBAHUE MBIIM TOcie JydyeBod Tepanuu. IlosTomy
uHruOuposanue nHpaammacombl NLRP3 MoskeT obecrnednTs TepaneBTHIeCKy0 CTPATETHIO AJis
panuanroHHo—pesucrenTHol rmmomsl (Li, Lianling m Yuguang Liu). «Aging-related gene
signature regulated by Nlrp3 predicts glioma progression». American journal of cancer research
5.1(2015): 442).

Meracras

B Oonee mmpokoMm cwmbicie 3asBuTenn cuuTaroT, yTo NLRP3 yuactByer B pasBuTHH
METACTa3uPOBAHUS, U, ClieoBaTebHO, MoayJisitus NLRP3 momkHa 3TO pearbHO OJIOKHPOBAT.
IL-1 yu4actByeT B TeHe3e ONYyXOJH, OIYXOJ€BOM WHBAa3UBHOCTH, METaCTa3UpPOBAHUM,
B3aUMOJEHCTBUAX C Xo3stmHOM onyxoiu (Apte, Ron N, et al. «The involvement of IL-1 in
tumorigenesis, tumor invasiveness, metastasis and tumor—host interactions». Cancer and
Metastasis Reviews 25,3 (2006): 387—408) u anruorenese (Voronov, Elena, et al. «IL-1 is
required for tumor invasiveness and angiogenesis». Proceedings of the National Academy of
Sciences 100,5 (2003): 2645-2650).

I'en IL—-1 yacTo 3KCHpeccUpyeTcss B METacTa3ax y MalMeHTOB C HECKOJbKUMU TUIIAMH
paka udesnoBeka. Hanmpumep, MPHK IL—1 Obuia BRICOKOIKCTIPECCUPOBaHa B OoJiee 4eM IMOJIOBUHE
BCEX IPOTECTHPOBAHHBIX OOpa3LOB METACTATHYECKOH OMYyXOJHM YEJOBEKa, BKJIIOYAs, B
JaCTHOCTH, HEMEJIKOKJIETOUHBIH PaK JIErKOrO, KOJOPEKTAJIbHYIO aACHOKAPLUHOMY U 00pa3Ibl
onyxonu MenaHoMmsl (Elaraj, Dina M., et al. «The role of interleukin 1 in growth and metastasis
of human cancer xenografts». Clinical Cancer Research 12,4 (2006): 1088—-1096), u IL-1RA
UHTHOMpPYeT pOCT KCEHOTPAHCIUIAaHTaTa B ONyXOoJsiX, mnpoayuupyroomux IL—1, HO Oe3
aHTUNposUpepaTuBHOrO 3 dexTa in Vvitro.

Kpowme Toro, nepenaua curnanos IL—1 sBisiercss GuomapkepoM Ui IPOTHO3UPOBAHUS
MAlMeHTOB C PAaKOM MOJIOYHON JKejle3bl C TOBBIUIEHHBIM pPHCKOM Pa3BHUTHUS KOCTHOTO
MeTactasupoBaHus. B mpimmabx Mozensax [L—1 u ero peuentop akTUBUPYIOTCS B KJIETKaX paka
MOJIOUHOM JKeJe3bl, KOTOpble METacTa3sUPYIOT B KOCTH MO CPaBHEHHUIO C KJIETKaMU, KOTOpbIE
3TOro He AenaroT. B MbimmHON Moaenu aHTaroHuCT peuenropa IL—1 anakuHpa ymeHnbian
nposngeparuio 1 aHTHOTeHe3 B TOTIOIHEHHE K OKA3aHUIO 3HAYUTEbHOTO BO3IEHCTBHSI HA CPENy
OIyXOJIH, YMeHbInasi Mapkepsl Meradonmusma kocth, IL-1 u TNF-anweda (Holen, Ingunn et al.
«IL—1 drives breast cancer growth and bone metastasis in vivo». Oncotarget (2016).

IL—-18 nnayunposan npogyuuposanne MMP—9 B kJ1€eTOUHON ITMHUY JIEMKEMUHN YEI0BEKa
HL-60, crnocoOcTBysl TeM caMbIM Jerpajaliil BHEKJIETOYHOIO MAaTPUKCA W MHUTPALUH |
MHBA3UBHOCTH PaKOBBIX KIeTOK (Zhang, Bin, et al. «IL—18 increases invasiveness of HL—-60
myeloid leukemia cells: up—regulation of matrix metalloproteinases—9 (MMP-9) expressiony.
Leukemia research 28,1 (2004): 91-95). Kpome toro, IL-18 moxer moanep>xuBaTh pa3BUTHE
MeETacTa3upOBaHUs OMyXOJIH B MeueHu, MHAyLUpys skcnpeccuto VCAM-1 B cuHyconaaibHOM

supotenun nedeHu (Carrascal, Maria Teresa, et al. «Interleukin—18 binding protein reduces b16
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melanoma hepatic metastasis by neutralizing adhesiveness and growth factors of sinusoidal
endothelium». Cancer Research 63,2 (2003): 491-497).

CD36

PenenTop akuenTopa skupHbIX Kucjaor CD36 BBIMOHSET NBONHYIO pOJib B MHULMALUU
TpaHCKpumuuu reHa pro—IL—1 u uaaykuu coopku BocnanutenpbHoro kommiekca NLRP3. CD36
u rerepogumep TLR4-TLR6 pacnosnaror oxLDL, kKOTOpBI MHULMUPYET CUTHAJIBHBIA INYyTh,
NPUBOMASALINIA K TpaHCKpunuuoHHOW aktuBauud NLRP3 u npo-IL-1 (curnan 1). CD36 Takke
omocpenyer uHTepHamm3aumo OxLDL B JH30CcOMajbHBI KOMIAPTMEHT, e O0pasyroTcs
KPUCTAJLIbI, KOTOPbIE UHAYLUPYIOT JIU30COMAJIbHBIN pa3pbiB U akTUBaLMKO BocnaneHuss NLRP3
(curnan 2) (Kagan, J. and Horng T., «NLRP3 inflammasome activation: CD36 serves double
duty». Nature immunology 14,8 (2013): 772-774).

CyOmonynsinusi KJETOK KapIUHOMBI POTOBOH TMOJIOCTH 4YEJOBEKAa JKCIPECCHPYET
BbICOKHEe ypoBHH CD36 pemenTopa akumenTopa >KUPHBIX KHCJIOT W O0JIafaeT YHUKAJIbHOM
CHOCOOHOCTRIO MHHUIMHPOBATh MeETacTa3upoBaHue. llalbMUTHHOBAS KHCJIOTa WJIHM OHETa C
BBICOKMM COZIep’KaHMEM JKHPOB yBeJIMUYMBaja MeTacTaTudeckuil moreHuuan kierok CD36+.
Hetitpanusyromue antn—CD36—anTuTena OJOKHPOBAIA METACTA3UPOBAHKME B OPTOTOMUYECKHIX
MBILIMHBIX MOJEJSIX paka IOJOCTU pTa uejoBeka. IIpucyTcTBue KIETOK, MHULIMHPYIOLIUX
MmetactasupoBanue CD36+, koppenupyeT ¢ IJIOXUM MPOTHO30M JIs1 MHOTMX THIIOB KapLIUHOM.
IIpenmonaraercs, 4TO MHUIIEBBIE JUIMHUIBI MOTYT CIOCOOCTBOBATh MeTacTazupoBanuio (Pasqual,
G, Avgustinova, A., Mgjetta, S, Martin, M, Castellanos, A, Attolini, CS—O, Berenguer, A., Prats,
N, Toll, A, Hueto, JA, Bescos, C, Di Croce, L, and Benitah, SA. 2017 «Targeting metastasis—
initiating cells through the fatty acid receptor CD36» Nature 541:41-45).

IIpp renaToueUIIONAPHON  KAapLUMHOME  OSK30T€HHAas  MaJbMUTHUHOBAs  KHCJIOTa
aKTUBUPOBAJIA MPOrpamMMy, MOJOOHYIO SMUTENHATbHO—Me3eHXxuMaabHoMy mnepexony (EMT), u
WHIYLUPOBaJa MWIPALMIO, KOTopas CHibkamach uHruomropom CD36, cynbho—N-
cykuunumunuionearom (Nath, Aritro, et al. «Elevated free fatty acid uptake via CD36 promotes
epithelial-mesenchymal transition in hepatocellular carcinomay». Scientific reports 5, 2015).
HNHnexe maccol Tena He ObLT CBsizaH co creneHbtdo EMT, momudepkuBas, 4TO Ha CaMOM Jejie
BaxHbI CD36 u cBOOOAHBIE SKUPHBIE KHCIIOTHI.

PakoBbie crBosoBeie kieTkn (CSC) wucnons3yror CD36 s CTUMYJHPOBAHHS HX
noanepskanust. OkucnenHsie pochomunuasl, muranasl CD36, MprCyTCTBOBAIN B TITHOOIACTOME,
u npomudepauuss CSC, Ho He CSC yBenmuumnachk npu Bo3aekicTBun okucieHHbIXx LDL. CD36
TaKXe KOPPEeIupyeT C NPOrHO30M MALUEHTA.

Y CTOHYMBOCTD K XUMHUOTEpANUU

B nomnonHeHne Kk NpsMbIM LIUTOTOKCHUYECKUM 3(PeKTaM XHMHOTEPAIeBTUIECKUE areHThI
UCTIONB3YIOT HMMMYHHYIO CHCTEMY XO35IMHA, KOTOpas CIIOCOOCTBYET MPOTHBOOIYXOJIEBOH
aktuBHOCTH. OpnHako ObuIO moka3aHo, uto remuurabmH u S5S—-FU axrtueupyror NLRP3 B
MHUEJIONIHBIX ~KJIETKaX—Cympeccopax, 4To mnpuBoautr K Beipadotke IL-1, 4Yro cHmxkaer
POTHBOOMYXONEBYIO 3((PekTHBHOCTb. MeEXaHUCTUYEeCKH 3THU areHThl JAeCTaOWIM3HPOBAIIH

JIU30CcOoMy, BbICBOOOKaas karerncud B mist akrusarmu NLRP3. IL—-1 crumynupoBan BeIpaOOTKy
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IL-17 u3 CD4+ T—kneTok, 4To, B CBOIO O4epenb, MPUTYILIIO 3G (HEeKTUBHOCTD XUMHOTEPAITHH.
bonee Bbicokme mnporuBoomyxoneBble 3(dexTsl kKak A remuurabuHa, Tak U gna S—-FU
HAGTIOIAIMCh, KOTAA OMyXONH Obimu ycTaHOBieHbl y Mpimeii NLRP3™ wmn Capsl™, wm
mbimiet WT, nonyuaBmux IL-1RA. CnenosarenvHo, aktuanuss NLRP3 cynpeccopHBIX KIeTOK
MHEJIONHOTO  TPOUCXOXKIEHUs] ~ OTPaHUYMBAET  IPOTHUBOOIYXOJEBYI  3(PPEeKTUBHOCTD
remiurabuna u 5S-FU (Bruchard, Mélanie, et al. «Chemotherapy—triggered cathepsin B release
in myeloid—derived suppressor cells activates the Nlrp3 inflammasome and promotes tumour
growthy. Nature medicine 19.1 (2013): 57-64). CienoBatenbHO, COETUHEHUS 110 HACTOSILIEMY
N300pETEHUIO MOTYT OBITh MMOJIE3HBI B XUMUOTEPAITMHU JIJIs1 JIEYEHUS Psiia PAKOBBIX 3a00JIeBaHUIA.

CoenuHeHUs1 IO HACTOALIEMY M300PETEHHMIO WM HX (PapMalleBTUYECKH MpPUEMIIEMbIE
COJIM MOTYT OBbITb BBEICHBI OTIEIBHO B Ka4eCTBE MOHOTEPAIIUU WM MOTYT OBbITb BBEICHBI B
JOTIOJIHEHHE K OJJHOMY WJIM HECKOJIbKUM JIPYT'MM BEIIEeCTBAM M/WJH criocobam yiedeHus. Takoe
KOMOWHHUPOBAHHOE JIEUEHHE MOXET OBITh OCYLIECTBIEHO IOCPENCTBOM OXHOBPEMEHHOTO,
NIOCJIEIOBATENBHOTO UJIH PA3/IEIbHOTO BBEIEHHS 103 HHANBHIYAIbHBIX KOMIIOHEHTOB TEPAITHH.

Hanpuwmep, Tepanesrudeckas 3pQeKTHBHOCTb MOXKET OBITh MMOBBILICHA ITyTEM BBEACHUS
anbploBaHTa (T.€. caM 1o cebe aabIOBAHT MOXKET UMETh TOJIbKO MUHHUMAIIbHOE TepareBTUIECKOe
NPEUMYIIECTBO, HO B COUETAHUHU C IPYTUM TEPANEBTHUECKUM areHTOM 00Iasi TeparneBTu4IecKast
NOJIb3a Ui WHAMBUAYYMA VBEIUYHBAETCs). AJBTEPHATHBHO, TOJBKO B Ka4yeCTBE IMPHUMEPA,
I0JIb3a, UCTIBITBIBAEMAasi MHIUBUAYYMOM, MOXKET OBbITh YBEIMYEHA MyTEM BBEACHUS COEIMHEHUS
dopmynsr (I) wmm (II) ¢ opyruM TepanmeBTUYECKHMM areHTOM (KOTOPBIH TakXkKe BKJIFOYAET
TEPANeBTHYECKUH PEXKUM), KOTOPBII TaK)Ke UMEET TEPANEBTHUECKYIO MOJIB3Y.

B tex cnyuasx, korjga COeAMHEHHE 10 HACTOSIIIEMY H300pETEHUIO BBOMSAT B COUETAHUU C
APYTHMH TepPareBTUUECKUMU areHTaMu, JJIsl COSAMHEHUS 10 HACTOAIIEMY H300pPETEHUI0 MOXKET
He OBbITh HEOOXOIUMBIM HYKAAThCS TOT K€ MyTh BBEIEHHS, YTO U IJIsl APYTHUX TEPANEBTUUECKUX
areHTOB, M M3—32 PA3IUYHBIX (PU3MYECKUX M XHUMUYECKUX XapPAKTEPUCTHK OHO MOXKET ObITh
BBEICHO ApyruM mnyTteM. Hampumep, COeIMHEHHE IO HACTOSLIEMY H300PETEHUI0 MOXKHO
BBOJIUTH MEPOPATBHO, YTOOBI T€HEPUPOBATh M MOIAAEPKUBATH €0 XOpPOLINE YPOBHH B KPOBH,
TOTAAa Kak JIPYroil TepameBTHYECKHH areHT MOKHO BBOIMTH BHYTPHBEHHO. llepBOHavaimbHOE
BBEJICHUE MOXKET OBITh OCYIIECTBICHO B COOTBETCTBHH C YCTAHOBJIGHHBIMH IPOTOKOJIAMHU,
U3BECTHBIMH B JaHHOW o00jacTH, W 3aTeM, Ha OCHOBaHMU Habmomaembix 3(dexToB,
KBaJTM(ULUMPOBAHHBI Bpad MOXKET H3MEHHTb JO3UPOBKY, CHOCOOBI BBEACHHUS M BpEMs
BBE/ICHUSI.

KoHKpeTHBIH BBIOOP IPYyroro TepaneBTHYECKOro CpeAcTBa OyAeT 3aBUCETh OT AMArHO3a
Jevalux Bpaded U UX CyXIE€HHUsI O COCTOSIHUM MHIUBUIYYMa U COOTBETCTBYIOIIETO MPOTOKOJA
JeyeHus. B COOTBETCTBHMHM C 3THUM acleKTOM H300pEeTEeHUs] NpenioKeHa KOMOWHAUMs ISt
NPUMEHEHUs] TIPU JIEYEHUH 3a00JIeBaHMsA, B KOTOPOM Y4YacTBYeT aKTHBHOCTb WH(IAMMaCOMBI,
BKJIFOUAIOIAsl COENMHEHHE IO HACTOSINEMY H300pPETeHHUIO, OIpPENEeNIeHHOE BBIIIE, HJIH €ro
(bapmMareBTHUECKH IPHEMIIEMYIO COJIb U IPYrOf MOAXOSAIINN areHT.

B coorBercTBMM €O  CHEAYIOIIMM  aCMEKTOM  H300peTeHus  NIpeasioKeHa

(dapmaneBTHUECKAs KOMIIO3HULHS, KOTOpasl CONEP’KUT COENMHEHHE MO HU300PETEHUI0 WIH €ro
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(papMaLeBTHYECKH MPUEMJIEMYIO COJIb B KOMOHMHALMM C TOAXOMSIIMM JJIi COYETaHUS
(bapManeBTHUECKU IPUEMJIEMBIM pa30aBUTENIEM WIJIM HOCUTEIIEM.

ITomMuMo nmpuUMeHeHHUs B TeparneBTH4Yeckoll MenuuuHe coeaunenust popmyast (I) nmm (1I)
U uX (apMaleBTUUECKH IMpPUEMJIEMbIe COJHM TaKK€ MOTYT ObITb HCIIOJIb30BAHBI B KaueCTBE
(hapMaKOJIOTHYEeCKUX CPENCTB MPH pa3paboTKe U CTAHAAPTU3ALMH TECT—CUCTEM in Vitro u in vivo
1l OLeHKH 3 (PEeKTOB MHIMOUTOPOB MH(IAMMACOMBI y JTAOOPATOPHBIX JKUBOTHBIX, TAKUX KaK
cobaku, KPOJNUKH, OOE3bsiHbI, KPbICHI M MBIIIHM, B PaMKax IIOMCKAa HOBBIX TEPANeBTUYECKHX
areHTOB.

B 00bIX M3 BBILIEYIOMSHYTHIX (hapMaleBTHYECKUX KOMITO3HLU, crocoda, MeTona,
UCTIONIb30BAHUS, JIEKAPCTBEHHOI'O CPEACTBA M OCOOEHHOCTEH HW3TOTOBJICHUS 1O HACTOSILIEMY
U300pETeHUI0 Tak)Ke MPUMEHHMbI JIFOOble aJbTEPHATHBHbIE BAPUAHTBI OCYINECTBICHMUS
MaKpOMOJIEKYJI [0 HACTOSIIEMY N300PETEHHUIO, ONTMCAHHBIE B HACTOSIIEM JOKYMEHTE.

IYTU BBEAEHU A

CoennHeHus: mo u300peTeHno Wik (HapMaleBTUUECKIEe KOMITO3HLIUU, COAEpsKaIlfe 3TU

COEANHEHHUs, MOXXHO BBOAWTb  CYOBEKTY  JHOOBIM  yIOOHBIM  IyT€M  BBEIEHHUS,
CHCTEMHO/TIepru(epHUECKH HII MECTHO (TO €CTh B MECTE JKEJIAEMOT'0 NEHCTBHSA).

IlyTn BBemEHUs BKIIIOYAIOT, HO HE OrPAaHUYMBAIOTCS WMH, NMEPOPANbHBIA (HAIPUMED,
NpUeM BHYTpPb), OYKKaJbHBIA, CyONMHIBAJIBbHBIA, TPaHCAEPMANIbHBIA (BKIFOYAs, HAIpUMeEp,
MOBSI3KY, IJIACTHIPb U T. 1.); TPAHCMYKO3JIbHBIN (BKJIFOYAsl, HAIPUMED, MOBSI3KY, TUIACTBIPb H T.
1.); WHTpPaHA3aJNbHBIN (HampuMep, C TIOMOIIBIO HA3aJbHOTO CIpes), BBENEHHE B IJa3a
(HarpuMep, TJIa3HBIMH KaIUIsIMH); MyJIbMOHAJbHOE (HANpUMep, C TMOMOLIBK HHIAJSLUOHHON
i UHCY(DQIALMOHHON Tepanmuu ¢ HCIMOJIb30BAHUEM, HAIpPUMEp, ad3pOo30Jisi, HApPUMEp, depe3
POT WJIM HOC); PEKTAJIbHBIM (HampuMep, C IMOMOLIBIO CYNIIO3UTOPHS MM KJIM3Mbl), BATHHAJIBHBIN

(HampuMmep, meccapreM); mapeHTepaIbHbIN, HATPUMED, MyTeM MHBEKLNH, BKJIFOYAs TOAKOKHBIH,

BHYTPHUKOXKHBIH, BHYTPUMBILIEYHBIH, BHYTPUBEHHBII, BHYTpUAPTEPUAJIbHBIN,
BHYTPUCEPIAECUHBIN, UHTPATEeKAJIbHBIMH, MHTPaCIUHAJIbHBIN, VHTPAKaICyJIspHbIH,
CyOKancyJIspHbIH, UHTPAOPOUTAIbHBIH, BHYTPHOPIOIIUHHBIH, MHTpPaTpaxeabHbIH,

NOJKYTUKYJISIPHBIH, BHYTPUCYCTABHOH, CyOapaxHOWIANbHBIA M HMHTPACTEPHAJBHBIN, MyTeM
HMMIUIAaHTALMU A0 WU pe3epByapa, Hanpumep, NOAKONKHO WX BHYTPUMBILIEYHO.

ITpu onmcaruy HacCTOSIIIEro M300peTeHNs CIeAyIOLINe faee IPUMepPhl IPEIaraloTCs B
KaueCTBE WJUTIOCTPALIUY, & HE OTPAHUYEHUS.

KOHKPETHBIE ITPUMEPGEI

Janee n3oOpereHue OyAeT OMUCAHO CO CCBUIKOI Ha CIEAYIOIIHE WITIOCTPATHBHBIE

npuMepbl. HekoTopble cokpallieHHs, KOTOpble MOTYT IMOSIBUTHCSI B 3TOM pasfelie, ONpeeseHbl

CIIeYIOIIHUM O0pa3oM:

ACN ALETOHUTPUI
Boc TpeT—0yTOKCUKAPOOHWUIT
TOY TPUPTOPYKCYCHAST KUCIIOTA

MeOH METaHOJ
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HClI XJIOPUCTOBOAOPOAHASA KUCIIOTA

AXM IUXJIOPMETaH

TCX TOHKOCJIONHAast Xpomarorpadus

JIMCO JUMETUIICYJIb(MOKCHT

B2XKX BBICOKO3( (eKTHBHAS JKUAKO(a3HAs XpoMaTorpadust

EtOAc STUJIALIETAT

FCC KOJIOHOUHAs1 pidi—xpomarorpadust

o TeTparuapodypan

NaOH TUPOKCUT HATPUS

YIXX yibTpaspheKTUBHAS JKUIAKOCTHAS XpoMaTorpadust

Ar aproH

B HCXOJIHOE BELIECTBO

KX-MC JKHJIKOCTHASI XpOMaTOrpadpusi—Macc—CIeKTPOMETPHS

Et:N TPUSTUJIAMUH

RM peaKLUOHHAs1 CMECh

9KB. SKBHUBAJICHTBI

K. T. KOMHATHas TEMIIepaTypa/TeMIepaTypa OKpysKarolie cpeasl
q Yachl

Pd,(dba); Tpuc(aubeH3WIMaeHAeTOH ) tunajuiaauii(0)

Me,tBuXPhos MeTaHCyIb(poHaTo(2—nu—Tper—Oytundocpuno-3,4,5,6 TeTpaMeTHII—

2" 4' 6'-rpunzonpomnun—1,1-6udenmn)(2'-amuno—1,1'-Ondennn—2—um)
naytaauii(1l)

B2XX BBICOKO3( (peKTUBHAS JKUIKO(pa3Has XpoMaTorpadust

CoenuHeHuUs1 IO HACTOSIIEMY U300PETEHUIO0 MOTYT OBITh MOJyY€Hbl B COOTBETCTBUHU CO
crnoco0amu, TPUBEACHHBIMU B CIEAVIOIIMX CXeMaX ¢ MpHMepax, C HCIOIb30BAHUEM
COOTBETCTBYIOLIHMX BEINECTB, U, KPOME TOTO, MPOMLTIOCTPUPOBAHBI B CIEAYIOLUINX KOHKPETHBIX
npuMepax. IIpuBeneHbl aHATUTUYECKUE NAHHBIE COCOMHEHUH, MOJYYEHHBIX IO CIETYIOLINM
npumMepaM. Eciu He yka3aHO MHOTO, TO BCE MCXOAHBIE BELIECTBA MOJYYaJHd U3 KOMMEPUECKUX
UCTOYHUKOB W HCIIOJNIb30BAIN 0O€3 AOMOJHHUTEIBHOH OYHCTKUA. ECiu He yKa3aHo HHOeE, BCe
TemnepaTypbl BeIpakeHsl B °C, W BCE peaKIMU MPOBOIATCS NPH KOMHATHOH TeMIIEpaType.
CoenuHennss OOBIMHO OYMINAIOT Xpomarorpadueld Ha CHIMKareine, IpenapaTHBHOM
TOHKOCJIOIHOH xpomarorpadueli nimm npenaparusaoit BOXKX.

'H sAMP peructpupyroT Ha crnekrpomerpax 400 MIn. Xwumwnyeckue casuru (0)
NPEACTABIEHbI B M. Jl. OTHOCUTEJPHO CHTHAJIA OCTATOYHOTO pacTtBoputess (6=2,5 M. 1. IJIs 'H
SAMP B JIMCO—-d6). /lanHbIE 'H stMP MPEICTABJICHBI CIIEAYIOIUM 00pa30M: XUMUYECKUH CIIBHUT

(MYJ'IBTI/IHJ'IBTHOCT]:, KOHCTAHThI CBA3bIBAHUA u KOJIMYECTBO adTOMOB Bonopona).



MyJbTUIIIETHOCTh B COKPAIEHHOM BHUJAE NMPEICTABJICHA CIEAYIOIINM 00pa3oM: ¢ (CHHIJIET), I

34

(nyOner), T (TpHILIET) U M (MYJIBTUILIET).

KX-MC ananusot
YIXKX-MC:

Amnmnaparypa: Shimadzu LC-MS 2020 kononka: Waters Acquity YOXXX HSS C18, 50

MM*2,1 MMXx 1,8 MKM

DJIFOEHTHI:

(A) 0,1% mypasbuHas kuciaora B ACN

(B) 0,1% mypaBbUHAasi KHCJIOTA B BOZAE

ABTOcamruiep: 00beM BIPBICKA: 1 MK

Hacoc:

Bpems [MuH] MoToxk [Ma/mun] %B
0,00 0,5 95
0,00 0,5 95
4,00 0,5 5
5,00 0,5 5
5,20 0,5 95
6,00 0,5 95

KononouHoe otrnenenue: Temmneparypa kKojgoHku: 25°C, Bpemst aHanuza: 6 MUH
Herexrop: nnuHa BoaHbL 200-300 HM (254, 230, 270, 280 M)

BOXX-MC:

Amnmnaparypa: MS Bruker Amazon SL; LC Dionex Ultimate 3000; BOXKX ¢ nerextopom

UV-Vis wiu DAD

xonionka: Kinetex XB C18 4,6x50 MM 2,6 MKM

DJIIOEHTHI:

(A) pactBop 0,1% MypaBbHHAsI KUCIOTa—BOJA

(B) pactop 0,1% mypasbpunas kuciaota—ACN

ABTOocamruiep: 00beM BIPBICKA: 1 MKJ

Hacoc: motok: 0,5 Mn/mMuH

Bpems [MuH] [%]B
0.0 20
6.7 80
7.5 80
7.8 95
9.5 95
10,0 20
12,0 20
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Kononounoe ornenenue: Temmneparypa kojgoHku: 25°C, Bpems ananuza: 12 MuH
Herextop: ninuHa BojaHbI 200-300 HM (220, 254, 280 HM)
Obmue cnocoObr:

OO0mui criocod A

R
Ly J_
H,N ~CH, 0
NCO 5 N N/Kn/ \CHg
H H
0

NMPOMEXKYTOYHOE
COEJWMHEHWE A

K nepemermmBaeMoMy pacTBOPY CJIOXKHOTO aMHHO3GUpa (WK THAPOXJIOPUIA CIOKHOTO
amrao3upa ¢ 1 skB. EsN) B ACN nobaBimsuii 1Mo KaruisiM pacTBOP MPOMEKYTOYHOTO
coenuHeHnst A B ACN. PeaklMOoHHyIO cMech IMepeMellNBaJyd B TEUYEHHWE HOUYM, 3aTeM
¢unbTpoBanmn. OOpazoBaBmuiicss ocagok mnpombiBad ACN © CymmMiu NpHU TMOHMKEHHOM
AaBJIEHNH C TIOJTyYeHHUEM KeJIaeMOT0 IPOAYKTA.

Oo0mui cnoco6 B:
R R

OH . o)
H,N H,N “CH;,
o) o)

K oxnaxxgerHomy no 0°C pactBopy MeTaHoJa JOOABJSUIU MO KaruisiM THOHIIIXJIopuA (20
9KB.) U PEaKLUHMOHHYK cMech mnepememmnBamu npu Temneparype 0°1C B teuenume 30 MuH.
JobaBnsiii  aMUHOKHMCIOTY W PEAaKIHMOHHYK) CMeCh TMEPEeMEIIMBAIN TPU TeMIepaType
OKpY’KaroIield cpeibl B TEUEHHE HOYM. PEakIMOHHYK CMeCh YMapuBajd TMPH TMOHMKEHHOM
JaBJIEHUH C TIOJYYEHUEM JKeJIAeMOr0 TPOIYKTa.

O6mui cnocod C:

o ow. o.

CH, H,N CH,
0 0

K pacrBopy Boc 3ammmennoro ucxogHoro Bemectsa B MeOH noOapnsiiu mo Karisim
4M HCI B nuokcane (20 5kB.). PeakIIMOHHYIO CMeCh MEpEeMEIINBAINA O TeX IOp, MOKa IO
narabM TCX mcxoqHOe BemecTBo O0blile He HaOMI0IAI0Ch, U 3aTEM YIIAPUBAIH C TIOJIYYCHUEM
JKEJIaeMOr0 MPOAYKTA.

IIpomMexyTOUHBIE COEAMHEHMS:

HI/I)KerI/IBe)leHHbIe MNPOMEKYTOUHBIE COCAUMHCHUSA 6I:;IJ'II/I MOJIY4E€HbI CJICAYIOIIUM
oOpaszom:

IIpome:xxyTouHoe coequHeHHe A
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4-m3oumanaro—1,2,3,5,6,7-rexcarunpo—s—mHaaneH (IpoOMeKyTOYHOE COeqUHEHNE A)

0 0 NOQ [#] NOQ
Cragua Craguna 2
0 — —
Cl o]
NO,

Craguad

NCO NH,
Cragma 4
-—

NPOMEAYTCOHYHOE COE[JMHEHWE A

Cmaous [

3—Xnop—1—2,3—gurunpo—1 H-unges—S—wun)nponas—1—ox

Cycnensuro xyopuna amomunus (12,4 r, 0,093 mone) B AXM (50 mi) B atmocdepe
aproa oxjaxzanu a0 temneparypel —10°C mpu sHepruyHoM mnepememnBaHuu. K 3Tomy
n00aBJISIIH 1O KaIUSIM pacTBop 3—xJjopnponuonmt xiopuna (11 r, 0,093 monb) u unnaxa (10 r,
0,085 momp) B JIXM (15 min) B Teuenue 0,5 4, Temneparypy NOANEP>KUBAIN B AHANA30HE MEXKITY
—15°C u —5°C. PeaxkuuoHHOI cMecH [aBalli HarperbCcs A0 KOMHATHOW TeMmmepaTypel U
nepeMeIInBaIi B T€YeHNE HOYHM. PeaklIMOHHYI0 cMech HOOABIISIN 1O KarusiM K xononHow (0°C)
2M HCI B teuenue 30 MuH, noaaep:kuas TeMmneparypy B auanasone mexay 0°C u 10°C. Cnou
pazgensu ¥ BogHyo a3y npomsiBamu JIXM (3x30 mut). OObenrHEHHbIE OPTaHUYECKHE CIIOH
NPOMBIBAJIA IIOCJIENOBATENIbHO BOJOH, HACHIIEHHBIM pPAacTBOPOM OukapOOHaTa HATpus u
HACBILIEHHBIM COJIEBBIM pacTBOopoM. Opranndeckue ¢assl cymmim Hax NaSOy, unsrpoBanu u
yrHapuBaJid MPU TMOHIKEHHOM naBjieHuu a0 npumepHo 30 mu. JoGasmsau rekcan (50 mi) u
IPOJOJDKANN YIIapUBaHKE, POLEAYPY MOBTOpsI ABaxbl. Ilocae mocnenyromero nobasneHus
rekcana (50 mut) B3BeCh (DHIBTPOBAIN U CYLIMJIH ¢ TOJdydeHueM 3—xjop—1—(2,3—nqurugpo—1H-
WHJIeH—5—WJT)[IponaH—1—OHa B BHE TBEPAOTO BELIECTBA PbIKEBATO—KOPUUHEBOTO LIBETA.

Bexon=81%

MS ES*: He HOHM3UPOBAHHBII

'H SIMP (400 MI'n, JIMCO-d6) & 7,84 (n, 1H), 7,78-7,76 (m, 1H), 7,37 (1, J=8 'y, 1H),
3,92 (T, J=6 I'y, 2H), 3,51 (1, J=6 'y, 2H), 2,92 (1, J=8 I'y, 4H), 2,09-2,01 (m, 2H).

Cmaousa 2

Cmecp  8—Hutpo-1,2,3,5,6,7-rekcarunpo—s—uanaues—1-ona,  4-uaurpo—1,2,3,5,6,7—
reKkcaruipo—s—uHaamnes—1—ona u S—aurpo—1,2,3,6,7,8—rexkcaruapo-s—mHaaeH—3—0Ha

3—Xnop—1—(2,3—aurunpo—1H-unnes—S—un)nponan—1-on (82 r, 0,39 Monb) mo vactsim
n00aBJsAIM K KOHLIEHTPUpPOBaHHOH cepHoit kuciore (71 mut, 1,34 monp). IlonydeHHyo cMmech
Harpesanu 10 Temnepatypbl 60°C B TedueHue 2 nHell. PeaklMOHHYIO CMeCh OXJIAXIadu [0
temrieparypbl 0°C ¥ m00aBIsUIA MO KaIIsiM CMECh a30THOW KUCIOTHI (26 mu, 0,59 monib) u
cepHO KUCNOTHI (26 mi, 0,49 monb). PeakinoHHYI0 cMech IepeMelInBaIi MPU TEMIIEPAType B

nuanaszoHe Mexay 0°C u 5°C B reuenue 1 4. PeakIiMoHHyI0 cMech MEJIEHHO TOOABIISUIN K CMECH
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Bogbl U JIXM mpu oxnaxaeHun Ha JeAsHouW Oane. Cnom pa3gensyii U BOMHBIA CIIOH
skcrparupoanu [IXM. OObenuHEHHbIE OPraHUYECKHE CJIOW TPOMBIBAIHN IIOCIEN0BATEIBHO
HACBHIIIEHHBIM COJIEBBIM pAacTBOPOM U HACBILIIEHHBIM pacTBOpOM OukapOoHaTa HaTpuUs.
Opranunueckue cinou cymuiu Hax NaySO4 u punsrpoBaniu. ChIpyr0 CMECh OUHINAIN C TIOMOIIBIO
FCC (rexcan/>tunanerar). [IponykTsl 3arem ouuimanu myTeMm kpuctammusauud u3 MeOH ¢
MIOJIyY€HUEM >KEJIAEMBIX ITPOAYKTOB.

8—nutpo-1,2,3,5,6,7-rekcarugpo—s—uHaaneH—1—oH:

Bexon=36%

MS ES*: 218

'H SIMP (400 MI'y, AMCO-d6) & 7,67 (c, 1H), 3,15-3,08 (m, 2H), 3,04 (t, J=8 ', 2H),
2,90 (T, J=8 I'y, 2H), 2,77-2,71 (m, 2H), 2,17-2,10 (m, 2H).

4—nautpo—1,2,3,5,6,7-rekcarugpo—s—uHaaneH—1—oH:

Beixon=5%

MS ES*: 218

'H SIMP (400 MI'n, IMCO-d6) & 7,82 (c, 1H), 3,41-3,36 (v, 2H), 3,34-3,29 (v, 3H),
3,02 (1, J=8 I'y, 2H), 2,77-2,69 (m, 2H), 2,17-2,10 (m, 2H).

S—autpo—1,2,3,6,7,8—rexcaruapo-s—MHAaLEeH—3—0H:

Broxon=4%

MS ES*: 218

'H SIMP (400 MI'n, IMCO—d6) & 8,09 (c, 1H), 3,39 (1, J=8 I'n;, 2H), 3,14-3,09 (M, 2H),
3,01 (1, J=8 'y, 2H), 2,81-2,73 (m, 2H), 2,23-2,15 (m, 2H).

Cmaous 3

1,2,3,5,6,7-T'ekcarunpo—s—nHaanes—4—aMuH

Cmecp 8-nutpo-1,2,3,5,6,7-rexcarunpo—s—unnaues—l-ona u 4-nutpo—1,2,3,5,6,7—
rekcarunpo—s—uHganeH—1-ona (7,00 r, 0,032 monp) cycnengupoamu B MeOH (70 wu).
O6pabdateiBanu 20% ruapokcuaoM nauaaus Ha yriaepozae (50% moxpsiit, 1,72 1, 0,012 monb),
3aTeM MeTaHCYJb(pOHOBOU KucaoToH (3,41 1, 0,035 mMonb). CMech ruApUpPOBAIIN TIOJ AABJICHHEM
35 ¢yHTOB Ha KBanpPaATHBIN AIOWMM B TeueHue S 4. Karanuzarop ynansiau nyteM QUIbTPOBAHUS U
npombiBain MeOH. ®@unbrpar pasbasmsinu Bogoi (350 mu) u 3arem pH nosommmm mo 11 ¢
nomotnpio 2H NaOH. OOpa3oBaBuiyrocss B3BeCh (PUJIBTPOBAIN U ChIpble TBEPAbIE BEIIECTBA
nepekpucTau3oBbBau u3 cmec MeOH/Bona (9:1) ¢ nonyuyenuem 1,2,3,5,6,7-rekcaruapo—s—
UHJaleH—4—aMIHa B BH€ OECIIBETHBIX KPHCTAIIMUECKUX UTOJIOK.

Beixon=73%

MS ES™: 174,1

'H SIMP (400 MTI'n, IMCO—-d6) & 6,35 (c, 1H), 4,52 (¢, 2H), 2,72 (r, J=7 'y, 4H), 2,59
(t, J=7I'u, 4H), 2,00-1,93 (M, 4H).

Cmaous 4

4-N3oumanaro—1,2,3,5,6,7-rekcaruapo—s—MHAaneH (IpoMeKyTOYHOE COeTUHEHNE A)

B nepememmuBaemslii pactsop 1,2,3,5,6,7-rekcarunpo—s—uananeHi—4—amuna (1,1 r, 6,35

2T AT AT

mmodb) 1 EGN (0,973 mi, 6,98 mmorns) B TT'® (20 M) opHo# nopumeii nodassinu TpudocreH
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(0,64 1, 2,16 Mmonp). CMech HarpeBaIH A0 TEMITEPATYPhI KUITEHUs] ¢ OOPATHBIM XOJIOAUIBHUKOM
B TeueHHE 4 4, 3aT€M OXJIAXKIaJu N0 KOMHATHOM Temmneparypbl. T1'® ynapuBaiu M OCTaTOK
oOpabaTbiBaJii TEHTAHOM U (WIBTPOBAIM Yepe3 CJIOW U3 CUJIMKareis. YIapuBaHUE
pacTBOpUTENsl B BakyyMme naaBaio 4-u3zoumaHaro—1,2,3,5,6,7-rekcarupo—s—MHAALEH B BUJE
TBEPIOro BellecTBa 0eJoro LBeTa.

Brixon=71%

MS ES™: He HOHU3MPOBaHHBII

'H SIMP (400 MI'y, xopodopm—d) & 6,96 (¢, 1H), 2,94-2.89 (m, 8H), 2,22-2,03 (m, 4H).

IIpomexyTounoe coenuHenne B

Orun  1H,2H,3H,6H,7H,8H,9H—1uknonenral aJnaptanua—S5—aMuH  (MIPOMEKYTOUHOE

coenuHeHne B)

0 o NO, e} NO,
Craguai Cragun 2
@
Cl o
NO,
JCTE,D,MH 3

NH, NH,

NPOMEKYTOYHOE COEAMHEHWE B

Cmaous 1

3—Xnop—1—(5,6,7,.8—reTparuaponadraiuH—2—un)nponaH—1—oH

Cycnensuro xyopuna amomunus (5,58 r, 0,042 mons) B AXM (30 mi) B atmocdepe
aproHa oxJyaxxkaanu ao temmepatypsl —10°C npu sHepruyHOM nepemernrBanuu. JoOaBisiui mo
KaIUIIM PacTBOp 3—XJoprnponuonui xyuopuaa (3,6 mu, 0,038 monp) u Terpanuna (5 r, 0,038
moJib) B JIXM (10 mu) B Teuenue 0,5 4, Temreparypy NoaAepKUBaJIU B 1uana3one mexay —15°C
u —5°C. Peak1iuoHHOI cMecHu JaBajy HarpeThesl 10 KOMHATHON TeMIepaTypbl U IepeMelInBaiu
B TeueHHe HOYM. PeakumoHHYI cMech no0aBisu mo kamisiM k xosonHou (0°C) 2M HCI B
teueHue 30 MuH, oanepKuBas Temneparypy B auanazone Mexxay 0°C u 10°C. Cnon pazgensim
U BoAHyIO ¢asy npombBaiu XM (3x20 mut). OObenuHEHHBIE OPTaHUYECKHE CJIOU MPOMBIBAJIH
NOCJIEIOBATENILHO BOJAOH, HACBHILICHHBIM PAacTBOPOM OukapOOHAaTa HATPHUS W HACHILEHHBIM
coneBbIM pactBopoM. Opranudeckue (a3pr cymmwim Hag NaySO4, GUIBTPOBATN U yHapUBAJIH
IpU TOHWKEHHOM JaBlieHuu ¢ mnoiydeHueMm 3—xjop—1—(2,3—puruapo—1H-unnen—5-
WI)IIpOTIaH—1—OHa B BUZE TBEPAOTO BEIIECTBA JKEJITOTO [[BETA.

Brixon=91%

MS ES*: He HOHM3MPOBAHHBII

'H SIMP (400 MI'ny, JIMCO—d6) & 7,84 (n, 1H), 7,69-7,66 (m, 2H), 7,20 (1, J=8 T'n;, 1H),
3,91 (1, J=6I', 2H), 3,49 (1, J=6 I'y, 2H), 2,78 (n, J=4 I'y, 4H), 1,77-1,72 (m, 4H).
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Cmaous 2
Cwmecp 9—nurpo—1H,2H,3H,5H,6H,7H,8H-uuknonenta[b|Hadgranun—1-ona, 4-HuUTpo—
1H,2H,3H,5H,6H,7H,8H-uuknonenral b |uadranua—1—-oHa u S—HUTpO—

1H,2H,3H,6H,7H,8H,9H-uuknonenral a|HagranuH—3—oHa

3—Xnop—1—(5,6,7.8—rerparunponadramua—2-un)nponani—1-on (7,52 r, 34 MMmoOIb)
n00aBISUTH MO YacTsM K KOHLEHTPUPOBAHHOH cepHoi kuciote (36 mu). IlonyueHHnyroo cmech
HarpeBaiu 10 Temmneparypbel 60°C B TeueHue 2 nHel. PeaklMOHHYIO CMeCh OXJIaXOald 0
temriepatypbl 0°C u moOaBNsIM MO KaruisiM CMeChb a30THOM KUCJIOTHI (2,4 M, 52 MMOJb) |
CepHOMU KHCIOTHI (2,4 Mit). PeakIIMOHHYIO CMeCh NIepEeMEIIUBAIIN MTPH TEMIIEpaType B AUANA30HE
mexny 0°C u 5°C B Teuenue 1 4. PeaklMOHHYIO CMECh MEIJIEHHO NOOAaBJSUIHM K CMECH BOIBI U
JAXM npu oxjaskaeHun Ha JienstHow Oane. CloM pa3fensyii U BOIHBIM CJIOH 3KCTparupoBaiud
JAXM. OObenuiHEHHBIE OPraHUYECKHE CJIOW MPOMBIBAIN MOCIEIOBATENBHO HACHIIIEHHBIM
COJIEBBIM PAaCTBOPOM M HACBIIIEHHBIM pacTBOpoM OukapOonara HaTpusi. OpraHudeckue Ciou
cyumim  Han NapSOs u  ¢unbrpoBamu. Ceipyro cmech oummanu ¢ nomombio  FCC
(rexkcaH/>TUaLIETaT) c MOJTyYeHUEM cMecH 9—nutpo—-1H,2H,3H,5H,6H,7H,8H—
ukJonenral bluapramua—1—-ona, 4—aurpo—1H,2H,3H,5H,6H,7H,8H-tuknonenra[b|adtanma—
l-oma wu  S-wutpo-1H,2H,3H,6H,7H,8H,9H-1uknonenralaJnadpranme—3—0oHa B BHIE
MOJIyTBEPAOIO BELIECTBA JKEITOrO 1BETA.

Beixon=13%

MS ES*: 232

Cmaous 3

1H,2H,3H,6H,7H,8H,9H-L{uknonenral a|HagTannH—S5—amuH (mpoMeKyTOYHOE
coenuHeHne B)

Cwmecy 9-nurpo—-1H,2H,3H,5H,6H,7H,8H—uuknonenra[bnadranna—1-oHa, 4—HuUTpO—
1H,2H,3H,5H,6H,7H,8H-uuknonenra| b|nad amus—1-oHa 151 S—HUTpPO—
1H,2H,3H,6H,7H,8H,9H-uuknonenral a|HagranuH—3—oHa (0,992 T, 2.3 MMOJTb)
cycnienaupoBain B MeOH (40 mut). O6pabarbiBanu 20% TUAPOKCUIOM MU HA yrIepoae
(50% wmoxkpsiii, 0,389 1, 0,21 mmonb), 3atreM MetaHcyib(poHoBOM kuciorou (0,32 mu, 4,8
MMOJIb). CMech TMAPUPOBAIM TMOA JaBjieHHEM 35 (YHTOB Ha KBAOPATHBIA JIOHM B TEUEHUE
Houn. Karammzatop ypamsimm nyrem QuibTpoBaHuss u  mnpombiBain MeOH. ®@ubtpar
pazbasmsin Bomoit (50 mur) w 3arem pH nmosommmu mo 11 ¢ momombto 2M NaOH.
OO6pa3oBaBiyrocsi B3BECh (DUIBTPOBAIM M CHIPbIE TBEPHAbIE BEIECTBA OYHINAIU C MOMOIIBIO
FCC (rekcan/>tunanerar) ¢ nonyuenuem 1H,2H,3H,6H,7H,8H,9H—nuknonenTalalnadranma—
5—amuHa B BHJle Macjla KOPUUHEBOTI'O 1IBETA.

Beixon=19%

MS ES*: 1884

'H SIMP (400 MTI'n, AMCO—-d6) & 6,35 (c, 1H), 4,42 (c, 2H), 2,69 (t, J=8 ', 2H), 2,58
(t, J=7 I'n, 2H), 2,48 (T, J=6 I'u, 2H), 2,32 (1, J=6 'y, 2H), 1,95-1,88 (M, 2H), 1,76-1,60 (M,
4H).
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HeKOTOpble OPOMEKYTOUYHBIC COCAUHCHUA, OMNPCACIICHHBIC B HACTOALIEM JOKYMCHTEC,
MOTYT OBITb HOBBIMH M OHH MOT'yT OBITD NPpEATIOXKECHDBI KaK I[OHOJ'IHHTeJ'IbeIﬁ MPpU3HAK
n300peTeHus.

HOHOJ’IHI/ITeHbeIe HCXOJHBIC MATCPUAJIbL

Hcxonuble Marepuanbl AJsl MOJYYEHHs COEIMHEHUI MO HACTOSIEMY H300pEeTEeHHIO
MOTYT OBITh MOJIy4EeHbI CIIOCOOAMH, ONMCAHHBIMU B IpUMeEpax, WM CIOco0aMu, U3BECTHBIMU
caMu mno ce0e, Kak OINHCAHO B JIMTEpaType IO CHHTETUYECKOH OpPraHWYecKONH XUMHU U
U3BECTHBIE CIELUAINUCTY, WIM MOIYyT OBbITh TMOJy4YeHbl KOMMep4YeckuM myTeM. HcxomHbie
MaTepHalibl Al CIOCOOOB MOTYT, €CJIN KeJaTeIbHO, TaK)Ke 00Pa3OBbIBATLCS in Situ, HE BBIAEISS
UX M3 PEAKIMOHHOW CMECH, a BMECTO 3TOro cpa3y mnpeobpasys UX najee B COCOUHEHHUsS IO
M300pEeTEHNIO WIIM MPOMEKYTOUHbIe coenuHeHus. C Ipyroil CTOpOHBI, KakK MPAaBHIIO, PEAKIIHIO
MO>KHO MPOBOJUTH MOCTAAUMHO.

IIpy moNy4eHWH COENMHEHWH MO HW300PETEHUI0 OBUIM HCIOJIb30BAHBI CIIEAYIOIIHE
TOTIOJTHUTEIIBHBIE HCXOIHBIE BEIECTBA, U CIIOCO0 MX MOJTYyUEHHs BKIIIOUEH Jaliee:

Metun 2—amMuHO—3—(2—-TUAPOKCUDEHIIT)TPONIAHOAT THIPOXJIOPULT

HO HO

OH o.

UB: 2—amMuH0-3—(2-ruapokcupeHIIT)IPOIaHOBask KUCIOTA

OOmwuii cnocob B

ITpoaykT ObLT UCTIOJB30BAH HA CIAEAYIOLIEH CTaquu O0e3 JOMOTHUTEIbHOW OYUCTKH.
MS ES*: 196

1-[3—(bpommernin)dennn|sTan—1—oH

—
CH; Br CH,
H,C

O O

PactBop mMema—tomumatanona (5 r, 37 mmone), N—Opomcykuuanmuna (1 sks., 6,6 T, 37
MMOJIb) U TIepoKcHaHruapuaa 6ensoiinon kucioter (0,2 5kB., 1,8 T, 7,5 MMOJIb) B alleTOHUTpPHIIE
nepememuBaiu npu temmneparype 85°C B arMocdepe aprona B TeueHHUE HOYHM. PacTBOpUTENb
yAQISIA TIPU NOHMKeHHOM faBiieHuu. Octatok ounain ¢ nomombio FCC (EtOAc B rekcane
0-5%) ¢ moslyueHHueM keJlaeMOro MPOAYKTA B BHJIE MAcCJia KEJITOro IIBETa.

Brixon=58%

MS ES™: He HOHM3MPOBAHHBII
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'H SIMP (400 MTI'n, xnopodopm—d) & 8,00 (1, J=2 T'u, 1H), 7,94-7,88 (m, 1H), 7,65-7,59
(M, 1H), 7,48 (r, J=8 T'u, 1H), 4,56 (c, 2H), 2,64 (c, 3H).

1,3—duatin 2—[(3—auerwideHm)MeTH |—2—aneTaMUJ0POITIaH IU0AT

0 CH;
H,C™ ™\
Br CH; ————» 0 0 0
HN
0 /& 0
L ﬁ
CHs,

Cycnensuro  1-[(3—Opommerun)dpennn|stan—1-ona (2,5 1, 11,7 MMonp), IUITHI
aneramunomanonara (1 sks., 2,55 r, 11,7 mmons), KoCOs5 (1,2 3xB., 1,95 1, 14,1 mmons), Honuna
kamus (0,25 skB., 487 mr, 2,9 mmonb) u CspCO3 (1,2 3B, 4,59 1, 14,1 MMOITb) B alleTOHUTPUJIE
(100 mut) HarpeBaJid IO TEMITEPATYPHI KUTIEHHS ¢ OOPATHBIM XOJIOIMIBHUKOM U TEPEMEIITHBAIIH
B TeUeHHE HOYHM. PEaKkIIMOHHYI0 CMeCh OXJIAKIAIN O KOMHATHOW TeMIepaTyphl, (UIbTPOBAIU
yepe3 CJION U3 LenuTa U KOHUeHTpupoBaiu B Bakyyme. Ouncrka ¢ momombio FCC (EtOAc B
rekcane 0—50%) naBaa >xelaeMblil MPOAYKT B BUI€ TBEPIOTO BEIIECTBA OEJIOTo MBETA.

Boxon=67%

MS ES™: 350,0

I'unpoxnopun 3—(3—aueTnndpeHnn)—2—-aMIUHOIPOIIAaHOBOH KHCIOTHI

o) CH,
H,C™™ N\
o] O 0 CH,
HN .
,.& 0 o O
H,CN 3 HoN
CH,4 oH -HC

Cycnensuto 1,3—mustin 2—[(3—anerundenni)meri|-2—aneramunonponanauoara (2,74
r, 7,84 mmons) B 6M HCI (80 mu) HarpeBasim 1O TeMmepaTypbl KHUNEHHS C OOpaTHBIM
XOJIONWIBHUKOM B TeueHHe 16 4. PeakuMOHHON cMeCH naBajyd OXJaAUThCA A0 KOMHATHOM
TeMIiepatypbl. PacTBOpUTeNb ymapuBajidl H TBEPAbIH MNPOAYKT (QHUIBTpOBAJH, IBa pas3a
MPOMBIBJIA TUATUJIOBBIM 3(UPOM M CYUIMJIA B BaKyyMe C TMOJIyY€HHEM COOTBETCTBYIOIIETO
MPOAYKTa B BUIE TBEPAOTO BELIECTBA OEJIOoro 1BETa.

Boxon=98%

MS ES™: 207.0

Merun 3—(3—auermideru)—2—aMUHOIPOIIAaHOAT
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CH, CH,
O 0
O 0
H,N
2 H-N
O

OH .HCI
CH,

UB: runpoxnopun 3—(3—aueTuindpeHmn)—2—-aMIHONPOITAHOBON KHUCIOThI

OO6umii cnocod B

IMponykr 3atem oummanu ¢ nomombio FCC (0-7% MeOH B JIXM) ¢ monydeHuem
JKEJTAaeMOTr0 MPOAYKTA B BUJI€ TBEPAOrO BEIECTBA OEJIOro LBETA.

Brixon=8%

MS ES*: 222,0

Mertun (2R)—-2-amuH0—3—(4—11MaHO(eHMIT) IPOTTaHoAaT

N N
Z Z
—_—
o 0 w O
H,N H,N
OH 0
“CH,q

UB: (2R)-2—-amMuHO—3—(4—11naHO(EHWIT)TPONIAHOBAsT KUCJIOTA

OO6mwuii cnocob B

IIponyktr momonmHuTenbHO pacupenesuii B Boge pH=8-9 u EtOAc, pasnmensnu wu
opranuueckue npoayktel cymmin (Na;SOs) u xoHueHtpupoBanu. Ilocienyromas o4uCTKa C
nomotnsto FCC (IXM/MeOH) naBana skeaaeMblil TPOAYKT.

Brixon=63%

MS ES*: 205

Iunpoxnopun metun (2R)—2—amuuo—3—(3—unaHodeHwn)npomnasoara

N N
I!I I‘I
—_—
\ N O LN O
\‘ \\
H;N H-N Hel
OH 0
“CH

3
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UB: (2R)-2—amun0—-3—(3—1maHodeHW)IpOonaHoBast KUCIOTa
OO6umii cocod B
Brixon=67%

MS ES™: 205
Metun 2—amuno—3—(3—-6pomdenut)nponaHoat
Br Br
—_—
OH O.
H,N H,N CH,
0] 9]

UB: 2—amuna0—-3—(3—-0Opomdenr)mponaHoBast KHCIOTa

OO6umii cocod B

IIponyxTt momonHuTensHO pacnpepensnu B Boae ¢ pH=8-9 u EtOAc, pasgensnu u
opranmyeckue mponykTel cyurid (NaSO4) U KOHLEHTPUPOBAIU C TOJYYSHHEM KEJIaeMOTO
NIPOAYKTA.

Boexon=57%

MS ES*: 257,9; 259,9

Metun—3—(3—-6pomdenmn)-2—{[(1,2,3,5,6,7-rexcarugpo—s—mHnaneH—4—
WT)KapOaMOnII |aMUHO } IPONIaHOAT

Br Br

o.. —
HN CH; N*N °~ ohy

O H H

UB: metun 2—amuH0—3—(3—0pomdeHrn)nponaHoaT

OO6mmit ciocod A

Beixon=74%

MS ES*: 457; 459

'H SIMP (400 MT'u, IMCO-d6) § 7,83 (¢, 1H), 7.47-7,42 (m, 1H), 7.42-7,38 (m, 1H),
7,27 (r, J=8 T'w, 1H), 7.23-7,18 (v, 1H), 6,87 (c, 1H), 6,40 (x, J=8 T, 1H), 4,53-4.48 (v, 1H),
3,66 (¢, 3H), 3.11-3,07 (M, 1H), 2,99-2,93 (m, 1H), 2,79 (r, J=7 T'y, 4H), 2,63 (1, J=7 'y, 4H),
1,98-1,91 (v, 4H).

I'mnpoxnopun metun (2R)—2—amuHo—-3—(nupunuH—3—nia)nponaHoara
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= x
=N =N
. OH — .
W Ay O
H.N H,N* “CH,
o 0 HCl

UB: 3—(3—mupunun)-D-ananun
OO6uwmit cnocod B

Brixon=63%

MS ES*: 181,0

Metun 3—(3—-6pompennn)—2—{ [(TpeT—OyTokcH)kapOOHUI |aAMUHO } TPOTIAHOAT

Br
Br
o CH, O
~ —» H,C
HyN CH; ’ >'\ J‘l\ O.
: H.c” 07 N CH,
HCl H 5

I'unpoxnopun metun 2—amuHo—3—(3—Opombenun)nponanoara (550 mr, 1,867 mmonb) u
Et3N (0,520 v, 1,2 3xB., 3,734 MmMonb) pacTBopsuin B AuoKkcaHe (25 mu). JloGaBnsnu no karism
pactBop au—mpem—Oytun nukapoonara (489 wmr, 2 »kB., 2,240 MMonb) B nuokcaHe (25 mu).
PeakunoHHY0 CMeCh NepeMeLINBaIu P KOMHATHOH TeMIlepaType 0 TeX Mop, MOKa UCXOAHbIN
marepuan Oosbine He Habmomancs mo AaHHbIM TCX. ChIpod MPOAYKT OYMINAIH C MOMOLIBIO
FCC (rexcan/EtOAc) ¢ mony4eHreM KeaaeMoro npoayKTa.

Bexon=60%

MS ES*: ne nonusupyercs

Metun 2—{[(Tper—OyTokcu)kapOonmi Jamuno } —3—[ 3—(1H—nupazon—3—
w1)(EHIIT | TPonaHoaT
N
Br NN
CH, O CH, O

wesl U I o

oo 3
H,C o) t{{ CH; HgC>|\O/U\N O\CH3

0 H o %

Metun 3—(3—0pomdenmn)—2—{[(Tper—OyTokcu)kapOonmi|amuno jiporranoar (100 wr,

0,28 mmons), (1H—mmpazon—3—um)6oponoByro kucnory (47 wmr, 1,5 sxB., 0,42 mmons), [1,1'-



45

ouc(nudenmnpocpuno)beppoueH | nuxnopnauaguii(Il) (12 mr, 0,05 sk, 0,014 mmomnb) u
Na,COs (89 wr, 3 skB., 0,837 mmonb) pactBopsuii B ACN (2 M) ¢ OnHOHM Karuieli BOJBI
PeakunonHyo cmech 00sydanu B MUKPOBOJIHOBOM peakTope npu Temmneparype 90°C B TeueHue
1 u Cepyr0 peakmUOHHYIO CMecCh (IbTpOBaiu dYepe3 wenut, mnpoMbBaiu MeOH wu
KOHLIEHTPUPOBAJIU TPHU MOHWKEHHOM aasiieHHH. CuIpoil mpoaykT ouuinanu ¢ nomoinbo FCC
(AXM/MeOH) ¢ nony4eHueM KenaeMoro npoaykKTra.

Brixon=26%

MS ES*: 346

Tuppoxsopun metun 2—amuno—3—[3—(1H-nupazon—5—wuin)penun|nponaHoara

HN
T "
Naw Na
CH; © _—
HsC
’ >|\ J'l\ Ol Ol
HsC o] N CH,4 H;N CH,
H
O Q
HCI

UB: METUJ 2—{[(rper—OyTokcu)kapOonmi|amuso }—3—[3—(1H-mmpazon—3—
win)beHm| nponaHoaT

OO6muii cnocob C

CrIpoii IPORYKT UCIIONB30BANIN HA CIEAYIOIIeH cTaguu 0e3 TOMOJTHUTENIbHOW OUHCTKH.

I'unpoxnopun metun (2R)—2—amuno—-3—(3-runpokcueHun)nponasoara

OH OH
—_—
\ OH v O
HoN™ i HNY i “CH,
© O Hel

UB: (2R)—2—amuH0—-3—(3—TuapokcueHN )IPOmaHoBasi KUCIOTa

OO6umit cocod B

Bexon=74%

MS ES*:195,9

(2R)-3—(3-bpomdpenun)—2—{[(TpeT—OyTOKCH)KapOOHUI |aAMUHO } TPOMIAHOAT
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Br

CH, O
ol JL e O R
H

O

CH,

(2R)-3—(3—Bbpompennn)—2—{[(TpeT—OyTOKCH )KkapOOHWII |aAMHHO } IPOTIAHOBYIO ~ KHUCJIOTY
(2,5 1, 7,26 mmonb) 1 KoCOs3 (1,2 1, 1,2 5xB., 8,72 mmounb) cycnienauposaiu B JIM® (30 mu) u
nepemMelnBaIi IPpU KOMHATHONW Temmeparype B TedeHue 30 MUH, 3aT€M PEaKLMOHHYIO CMECh
oxnaxknamu a0 temneparypsl OssiC. Jlobapnsum mo karuisim Mel (3,1 1, 3 3kB., 21,8 MMoIb),
nocie 3aBepiieHust peakuuu mo jgaHHeIM TCX npobaBmsuim Bomy (150 mum) m cmech
skcrparuposanu Et,O. Opraanyeckyro a3y ynmapuBaiv ¢ MOJyYEHHEM JKEJTaeMOro MPOAYKTA.

Brixon=88%

MS ES*: He HOHM3UPOBaHHBIN.

'H SIMP (400 MI'ny, JIMCO—d6) & 7,46 (c, 1H), 7,43-7,40 (m, 1H), 7,33 (x, J=8 'y, 1H),
7,28-7,22 (m, 2H), 4,23-4,17 (m, 1H), 3,63 (¢, 3H), 3,05-3,00 (M, 1H), 2,87-2,81 (m, 1H), 1,33

(c, 9H).
Metun (2R)—2—{[(Tper—OyTokcu)kapOoruin|amuHo }—3—[3—(1H—nmpazon—3—
win)beHm | nponaHoaT
HN
N
CH, © CH,
— w0 I
\° O\ ¢ o\
H3CXOJI\N‘ CH, NY CHs
H N
(o) o

Metun (2R)-3—(3-6pombpennn)-2—{[(Tper—OyTokcu)kapOonui|amuno jiponanoar (300
mr, 0,84 mmonb), (1H-mupazon—3—-wmn)boponosyro kucnory (141 mr, 1,5 skB., 1,26 mmons),
ouc(nudpenundpochuno)peppoueH | nuxnopnamwtaauii(ll) (34 wmr, 0,05 sxs., 0,042 mmonb) u
Na,COs3 (266 wmr, 3 3kB., 2,51 mmonb) cycrnenaupoamn B ACN (10 mu) u Bome (1 mu).
PeakunonHyro cmech o0sydanyu B MUKPOBOJIHOBOM peakTope rnpu Temmneparype 90°C B TeueHne
1 4. PeakimoHHy0 cMech (GUIBTPOBAIH 4epe3 Lenut, npombiBain MeOH u koHLEHTpupOBaIn
IOpU TIOHWKEHHOM JaBJIEHMH C TIOJYYEHHEM JKEeJIaeMOro IPOAYKTA, WCIOJIb30BAIN HA
cnenyrolei ctanuu 0e3 OYUCTKH.

Brixon=76%

MS ES*: 246

Iuppoxnopun metmn (2R)-2—-amuno—3—[3—(1H—nmpazon—5—wn)denwn |nponanoara
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HN
! \ H,N \
N\ N\
CH, O
H,C
X )j\ W O\ —_— W O\
H, e O ” CH; H,N CH,
0 o)

HCI

UB: METUJ (2R)—2—{[(Tper—OyTokcu)kapOonmi]amuno }—3—[3—(1H-nmpazon—3—
W1)(EHIIT | TPOnaHoaT

OO6muii criocob C

CrIpoii MPOAYKT UCIIOIB30BANN HA CIEAYIOIIEH CTaaui 0€3 OYHCTKH.

Tuppoxnopun metin (2R)-2—-amuno—3—(3—Opomdenmn)nponanoara

Br Br
CH, O
chj\ )k W O'\. - " W O\
H,C O H CHs H,N CH,
0 0
HCI

UB: metun (2R)-3—(3-06pompennn)-2—{[(TpeT—OyTOKCH)KapOOHMI |aMHUHO } IpOTIaHOAT

OO6uwmii cocod C

ChIpoii MPOAYKT UCTIONB30BAJIM Ha CIEAYIOLIEH CTagnu 0e3 OUUCTKU

Boexon=97%

MS ES*: 258; 260

(2R)-3—(3-bpomdenun)—2—{[(1,2,3,5,6,7-rekcarunpo—s—uHaaneH—4—
W1)kapOaMouJI |aMUHO § IPONIaHOAT

Br Br

HCI

UB: rugpoxnopua metun (2R)—-2—amuno—3—(3—-0OpomdeHu)npomnanoara
OO6muii cocod A
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Brixon=89%

MS ES*: 457; 459

(2R)-3—{[(Tper-byTokcu)kapbonumn]amuno }—2—{[(1,2,3,5,6,7-rekcarugpo—s—muHuaLeH—
4—wnm)kapOaMOMIT |aMHHO § TPOTTaHOAT

CH'J CH

HgC\I/‘CHg HyC \’/30,_,3
0~ O
Y OYO

NH NH
o]

X 0] .

W ~ A O
HQN CH3 N)I\N\\ “"’CHS

H H

Hcl O o

UB: TUIIPOXJIOPUL MeTHUII (2R)- 2- amuHO- 3- {[(Tper—

OyTOKCH )KapOOHIIT |aMIHO } TPOTIaHOATa

OOumit ciocod A

Brixon=92%

MS ES*: 418

'H SIMP (400 MI'n, IMCO-d6) & 7.96 (c, 1H), 6,98 (T, J=6 I'y, 1H), 6,88 (c, 1H), 6,38
(n, J=8 I'y, 1H), 4,30-4,25 (m, 1H), 3,63 (c, 3H), 3,27 (1, J=6 T'w, 2H), 2,79 (1, J=7 T'n, 4H),
2,74-2,64 (m, 4H), 1,99-1,92 (m, 4H), 1,38 (c, 9H).

Metun (2R)-2—-{[(TpeT—OyTokcu)kapOonun |aMmuHO j—3—(3—aneramMunopeHnI)IpornaHoaT

0O

Br J\

HN” ~CH,

H CHy

CH, O
HC CH; @
wh_ O —— HC
H30>|\O)kN\ CH, H3 c>k OJJ\N\“‘ O«
3
H

o]
O

B cocyn nanst MukpoBosiHOBOTO peaktopa nomernanu (2R )—-3—(3—6pompennn)—2—{[(TpeT—
OyTokcu)kapOonwm JamuHo ipornanoatr (50 mr, 0,14 mmonb), KsPO4 (62 wmr, 0,29 mmons, 2,1
3kB.), Pda(dba); (6 mr, 0,007 mmonb, 0,05 3kB.) u MestBuXPhos (17 mr, 0,035 mmonb, 0,253kB.).
[Ipobupky repMeTH4ecKH 3aKpbIBAIM, OTKAYMBAIM M 3alOJHIN aproHoM (Tpu pasa). B
npodupky nobassu pactBop aueramuna (17 mr, 2 sks., 0,28 Mmoinb) B TpeT—OyTanone (5 mi).
Peaxiyonnyo cmech nepememnBanu npu temneparype 110°C B teuenue 24 4. PeakiinoHHy0
cMmech (punbpTpoBanu yepe3 LenuT, npoMbiBaid MeOH 1 KOHIEHTpHpPOBAIU MPH MOHIKEHHOM
nasneHnn. ChIpoii mpoayKT ouninainy ¢ nomoisio FCC ¢ monydeHneM enaeMoro npoayKTa.

Brixon=27%

MS ES*: 337

I'unpoxnopun metun (2R)-2—amuno—-3—(3—aneramuaodeHun)nponasoara
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X X

HN CHz HN CH,4

CH, O
H.C

A3 O —- A O
H3c:>|\o)J\N“ ~CH, HNY ~CH,

H
0 0 HCI

UB: METHI (2R)-2—{[(Tper—OyTokcu)kapOoHu |amuHo }—3—(3—
aneTaMuIoQeHIT)TPOMaHOAT

OO6umii ciocod C

ChIpoii IPOMYKT MCITOJIB30BAN HA CIEAYIOIIEH CTaqul Oe3 OYMCTKH.

Juruapoxyopua metun amuHO—3—(1-mernn—1 H-nupason—4—wn)nponanoara

CH, P
N N
[ | N
N %
- OH - . W O.
N H,N CH,
0 O .2HCI

UB: 2—amuna0—-3—(1-Metrn—1H—nmpaszon—4—un)npomnaHoBasi KUCIOTa

OO6mwuii cnocob B

[TpoaykT UCTONB30BaIM Ha CIAEAYIOLIEH cTanuu 0e3 OUUCTKH.

Brixon=94%

MS ES*: 184
Metmn(2R)—2—{[(TpeT—OyTokcu)kapOonui |aMuHo } —3—[ 3—(2—okconuppomuana—1—

W1)(EHIIT | TPOTIaHOAT
Br Q§O
CH, O CH; O
el HeC
W O« —_ 3 - 0
He” 0 H‘ CH, H30>|\0J\N“ “CH,
H

0 0

B cocyn miist MukpoBosiHOBOTO peakropa nomernanu (2R)—-3—(3—06pompennn)—2—{[(TpeT—
OyTokcu)kapOonwm JamuHo jiporanoar (50 mr, 0,14 mmons), K3sPO4 (62 mr, 0,293 mmons, 2,1
3kB.), Pd,(dba); (6 mr, 0,007 mmounb, 0,05 skB.) u MestBuXPhos (17 mr, 0,035 mmons, 0,253kB.).
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IIpobupky TrepMeTHYecKH 3aKpbIBaJM, OTKAYMBAJIU U 3aIOJHSUIM aproHoM (TpU pasa).
Hobapnsimu pactBop mupponuaonHa (23 wmr, 0,28 mmonb, 2 5kB.) B Tper—OyrtaHoie (5 mi).
Peaxinonnyo cmech nepememnBanu npu temneparype 110°C B teuenue 24 4. PeakiinoHHy0
cMmech (punbTpoBanu yepes3 LenuT, npoMmbiBaid MeOH 1 KOHLEHTpHUpPOBAIU MPH MOHWKEHHOM

AAaBJICHUHU C IIOJYUCHUEM JKEJIACMOT'0O IPOAYKTA, UCIOJb30BAJIM Ha cneny}omeﬁ CTaauunu oe3

OYHUCTKU.
Brxon=59%
MS ES*: 363

Metun (2R)—-2—amua0—3—{ 3—[(2—0XOLMKJIONEeHTHIT )JaMHHO | peHwMI § mponaHoaT

Z:jlhz Z:i)hbo
N
N o)
CH; O |
H3C N O
5 0 H,NY
HSCXOJ\N\\ 2
H o. Hc
> CH
“CH, s

UB: wmetun(2R)—2—{[(Tper—OyTokcu)kapOonuilamuno } —3—[3—(2—okconupponuana—1—
win)beHm| nponaHoaT

OO6umit cnocod C

CrIpoii IpORYKT UCIIOIB30BANIN Ha CIEAYIOIIeN CcTaaui 0e3 OYHCTKH.

3—(1,2,3,5,6,7-T ekcarunpo—s—unnaueH—4—un)—5—({ 3—[(1H-mupazon—3—

WJT1)aMHUHO | peHMI § MeTHIT) MMUTIa30TUANH—2 ,4—TUOH

Br
\ |
o o NH
a O
N)I\N\\ NJS“‘"
HooH g )_\
NH
~CH, 0

B repmerndeckn 3akpeiTyro npoOupky momemanu metun (2R)-3—(3-Opomdpennn)-2—
{[(1,2,3,5,6,7-rekcarunpo—s—uHnanes—4—umn)kapOamous |amuso jipormanoar (75 wr, 0,139
MMOJIB), 3—amuHOnHpason (14 mr, 0,164 mmons), ‘BuONa (33 mr, 0,293 mmons, 2,1 5kB.), 2—1u—
tper—OyTmindochuno-2',4',6'-rpunsonponmidoudenmn, nuraan tBuXPhos (4 mr, 0,008 MMmoub,
0,05 skB.) m xyop[2—(mu—Tper—OyTundochuno)-2',4',6'-rpunzonponmi—1,1"—-Oudpenmn|[2—(2—
amuHosTw)ennn) |namaanii(Il) tBuXPhos 1G npenkarammzarop (6 mr, 0,008 mmons, 0,05
5kB.) IIpoOupky repMeTudecku 3aKpbIBajd, OTKAYMBAIM U 3aIOJHSJIN aproHOM (TpH pasa) u
3ateM pnoOapnsimn  mpem—OytaHon (2 wi). PeaknuMoHHYIO CMeCh TMepeMeLIuBaIN TpU

temneparype 110°C B Teuennme 24 4. PeakIMOHHYIO cMech (UIBTPOBAIM Yepe3 LEJHT,
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npombiBaii MeOH u KOHIEHTpUPOBaIM MNpH MOHMKEHHOM aaBieHun. ChIpoW MPORYKT
ountaigu ¢ nomouibio FCC ¢ nonyyeHueM xenaemMoro npoaykra.
Boxon=85%
MS ES*: 427
(2R)—2—-{[(1,2,3,5,6,7-T" excaruapo—s—unHnares—4—n)kapoamonn |amuno }—3—{ 3—[(1H-
MUPA30JI—3—HJT)aMUHO | ()eHIJT } TPOTTaHOBAs KHCIOTA
N—NH
A p

,NH HN

NH
0
NJI\N\\‘. O
)\NH H H OH

3—(1,2,3,5,6,7-T'excarunpo—s—manaueH—4—n)—5—({ 3—[(1H-mmupazon—3—
win)amMuHO | pennn  metnn)umunazonuani—2,4—1uon (60 mr, 0,141 MMOJb) CyCIeHAMPOBAIH B
5SM NaOH (2 mi) u mnepeMerivBajgd TNpPH KOMHATHOW TeMIeparype B TEYEHHE HOYH.
PeakunoHHYI0 CMeCh YIapuBaJIH C MOJYYEHHEM JKEIaeMOro MPOAYKTa, KOTOPBIA HCIIONB30BAN
Ha ClIeAyIoLel craqguu 0e3 OYHCTKH.

Brixon=80%

MS ES™: 446,4
Huruapoxnopun (2R)—2—amuno0-3—[3—(1H—nmpazon—3—-wn)penun |nponaHoBoi
KHUCJIOTBI
HN \ HN
Na Nl \
N
He CH,
39\J\\\\ o — .+ o
H,N®
o
~ CH, OH 2 HCI

Cvece wmerun  (2R)-2—{[(Tper—OyTokcu)kapOonmn|amuno j—3—[3—(1H—nmpazon—3—
wi)denmn|nponanoara (203 mr, 0,60 mmons) u 6M HCI (10 mn) HarpeBanu nmpu Temrmeparype
KUMEHUsT C OOpaTHBIM XOJIOAMJIIBHUKOM B TeUeHHEe HOYH. PeakIMOHHOH CcMecH JaaBaju
OXJIANUTBCA A0 KOMHATHOW Temmeparypel, pazOaBmsuin Bomoi (50 MiI) M NpOMBIBAIH
asTIoBEIM 3¢upom (50 mir). BogHyro ¢a3y 3areM ynapusaiu Mpu NOHMKEHHOM AABIEHHH C
MOJTyYeHHUEM XKeJIaeMOT0 MPOAYKTa B BUZIE TBEPJOTO BELIECTBA JKEJITOTO LIBETA.

Brixon=100%
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MS ES™: 232,1

'H SIMP (400 MI', IMCO-d6) & 8,59-8,43 (m, 3H), 7,80 (1, J=2 T'wi, 1H), 7,79-7,77 (M,
1H), 7,76-7,72 (m, 1H), 7,39 (1, J=8 I'y, 1H), 7,27-7,21 (m, 1H), 6,75 (m, J=2 'y, 1H), 4,25-4,17
(m, 1H), 3,22-3,17 (m, 2H).

2—{[(1,2,3,5,6,7-T excarunpo—s—uHaaneH—4—u)kapOaMOUJI |AMHUHO } yKCYCHAsT KUCIIOTa

)C)I\ O
0
N N,/\\f? zJL\ /”\\F;o
H H _— N N
O H H
CHj, OH

Merun 2-{[(1,2,3,5,6,7-rekcarunpo—s—uHaaneH—4—uia)kapobamouns|amuHo }anerat (140
mr, 0,5 mmonp) cycnenaupoBaim B MeOH (1 wmn). HdoGasmsumm 1M NaOH (5 wmn) wu
PEaKIMOHHYK) CMeCh MEPEeMEIINBAJIN MPU KOMHATHOW TeMIepaType B TEUEHHE HOYH, 3aTeM
KOHLeHTpupoBain B Bakyyme. Ocrtatok mnoxakucimsuim o pH 2 ¢ momomsto 2M HCI u
00pa30BaBIIMIICS OCTATOK (DUJIBTPOBAIM M TPOMBIBAIM BOAOW C TOJYYSHHEM 3KEJaeMOro
MPOAYKTAa B BUIE TBEPAOTO BELIECTBA OEJIOro 1BeTa.

Boxon=73%

MS ES*: 275,0

'H sIMP (400 MI'y, AIMCO) 6 12,47 (c, 1H), 7,90 (¢, 1H), 6,88 (c, 1H), 6,26 (1, J=6 I'Ly,
1H), 3,76 (n, J=6 T'u, 2H), 2,80 (1, J=7 I'u, 4H), 2,70 (1, J=7 I'u, 4H), 2,01-1,91 (m, 4H).

I'mnpoxnopun metun (2R)—2—aMuHO-3—-MeETOKCHUIIPOIIaHOATA

CHj CH;
o o
W _OH — w0
HNY HNY “CH,
0 HCl ©

UB: (2R)-2—aMHHO—3—METOKCUIIPOITAHOBAsT KHCIIOTA

OOmuii cnocob B

ITponykT ObLT KCMIOIB30BAH HA CIEAYIOLIEH cTanuu Oe3 JOMOJHUTETbHON OYHCTKH.
MS ES*: 175 [M+ACN]

2—{[(rper—byTtokcu)kapbonmn|amuno } —3—[3—(1 H-nmupazon—3—wun)pennn|nponanosas

KHCJIOTa
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L
Na
Br
H,C . HC
o\ _OH . OH
He” O ”“ H3Cﬁ\OJ]\N“
o) Hoo

B cocym nmns mukpoBoiHOBOro — peaktopa  nomemanu  (2R)-2—[(tper—
OyTokcu)kapOoHutamMuHo |-3—(3—-6pomdpenmn)nponanoByro kuciaoty (1,6 r, 4,66 mmosb, 1 5kB.),
1H-nupazon—3—60oponosyto kucnoty (1,3 r, 3,6 mmons, 2,5 3kB.), Na,CO3 (618 mr, 5,83 mmorb,
4 skB.) 1 MeCN:H,O (10:1, 22 ™). PeakiiuoHHYIO ¢cMeCh MPOAYBaJd aprOHOM U TOOABIISIIH
Pd(dppf)Cl, (341 wr, 0,46 mmonb, 0,1 3kB.). PeakIIMOHHYIO CMeCh HarpeBaJiv MPH TEMIIEPAType
90°C mpu MHUKPOBOJIHOBOM OOJy4eHHWH B TedeHHe | 4. 3aTeM (HIBTpOBAIN Yepe3 CIOH U3
nenuta, npomeiBaiin MeOH wu QuibTpaT KOHUEHTPUPOBAIM B BaKyyMe C TOJYYEHHUEM
YKa3aHHOTO B 3arOJIOBKE COEIMHEHHSI B BUZIE TBEPIOTO BEIIECTBA KOPUUHEBOTO I[BETA.

Beixon=51%

MS ES+: 332,2
I'unpoxnopun 3tun (2R)-2—amuno—3—[3—(1H—nmpazon—3—un)pennn|nponanoara
HN HN
!
I\f\ \ N \
CH; O
H,C
. —_— 5 0] CH
Hgoﬂ\oJ\N“ of HN® N
H
o Hcl ©

2—{[(rper—byTtokcu)kapbonwi |amuno } —3—[3—(1 H-nupazon—3—wn)peHus | mponaHoByro
kuciory (250 mr, 1 mmonsb, 1 3kB.) pactBopsuin B EtOH 1 peakLMOHHYIO CMeCh OXJIaXIaIH A0
temrieparypbl 0°C. Jlobassimu Tronmtxiopun (0,029 mu, 0,83 MmMonb, 1,1 5KB.) U peakIHOHHYIO
cMech mepememuBanu npu Temreparype 70°C B Teuenue Houu. Ilocne oxnaxkaeHust 1o
KOMHATHOW TEMIepaTypbl CMeChb KOHIEHTpupoBaiun B Bakyyme. JlobGaBmum Et,O wu
00pa30BaBLIMICS TBEPBIA MPOAYKT KOPUUHEBOTO IIBETA OTPUIBTPOBBIBAIH. TBEpAbIi MPOIYKT
pacteopsiii B MeOH u ¢unbrpoBanun yepes SCX kaptpumk, npomseiBasi MeOH u smoupyst
npoaykt 1M pacrsopom NH3; B MeOH. ®@unbpTpaT ynapusanu C MOJy4EHHEM YKa3aHHOTO B
3aroJIoBKe COETMHEHHUS B BU/I€ TBEPAOTO BEIECTBA OJIeAHO—KOPHUYHEBOTO I[BETA.

Beixon=37%

MS ES+: 260,2

I'mnpoxnopun 2—merokcustun (2R)—2—amunHo—-3—(nupuauH—3—min)npornanoara
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B B
~N ~N
HQN“‘. OH -_— " HQN\\\‘ O\/\o, CH3
o Hol ©

K pactBopy (2R)-2—amuHO—3—(MUpUAUH—3—W1)IponaHoBoi kucjaotel (150 wmr, 0,536
MMOJIb, 13kB.) B 2—MeTokcudTaHoie (2 mu) mpu temmeparype 0°C moOaBisuin mo Karuisim
tuonmxyopun (21 mxi, 1,1 2kxB.). PeakunoHHy0 cMech HarpeBaiau npu Temmeparype 60°C B
TeueHne 2 4 B atMmocdepe aproHa. PeakIMOHHONH CMecH JaBajiM 3aTeM OXJIQJAUTBCS 0
KOMHaTHOW TeMIIepaTypbl, BbUIMBAIN B HacbllleHHbIN BoaHbIN pactBop NaHCO; u cmech aBa
paza skctparupoBain JIXM. OObenuHeHHbIE OpraHU4eckre MPOAYKThI Cymmian Hax NaySOy,
¢uNIbTpOBAM W KOHLEHTPUPOBAIM B BaKyyMe C TIOJYYEHHEM YKa3aHHOTO B 3aroJIOBKeE
COEAMHEHUs B BUJE TBEPIOTO BeLleCcTBa OEJIoro 1BeTa.

Beixon=71%

MS ES+: 225,3

'H sMP (400 MI'y, IMCO—d6) & 8,42 (n, J=2 I'u, 1H), 8,41 (n, J=2 I'y, 1H), 7,68-7,58
(M, 1H), 7,33-7,27 (m, 1H), 4,15-4,11 (m, 1H), 3,63-3,59 (m, 1H), 3,53-3,44 (m, 3H), 3,40-3,28
(M, 2H), 3,25 (c, 3H), 2,92-2,85 (m, 1H), 2,84-2,76 (M, 1H).

HuknoOyTun (2R)—2—amuHO—-3—(TupuaH—3—1I1)IPONIaHOAT
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(2R)—2—AmuHO-3—(nupuara—3—wn)nponaHoByro kucaory (100 mr, 0,60 mmodb, 15kB.) U
ukiooyranon (860 wmr, 12,03 mmonb, 20 3kB.) cycneHaupoBaiu B Tojyouse. JloOapnsu
MOHOTHAPAT Mapa—ToNyoJcyibhoHOBOH KuciaoTel (343 wr, 1,80 Mmomb, 3 3KB.) U CMeCh
HArpeBajy MMPH KUIBTYEHHH ¢ OOPaTHBIM XOJIOJWIBHUKOM B TeUeHHe 2 4. PeakIMOHHYI CMeCh
KOHLIEHTPUPOBAJIA TIPU TMOHIKEHHOM JaBJICHMH M OCTaTOK pacTBopsuin B cMmecu J[XM/Boma
(1:1). Cmechb HelTpanM30BaN HACHIIEHHBIM BOAHBIM pacTBopoM NaHCOs3 u BomHbIN Cloit 1Ba
paza okcrparupoBamu  JXM. OObeanHEHHBIE OpPraHMYECKHE MPOAYKTHI  MPOMBIBAIIH
HACBHIIEHHBIM COJIEBBIM PAacTBOPOM, CYIIWIM Han Oe3BomHbIM NapSOs, QuiupTpoBamu u
KOHLIEHTPUPOBAIN B BAKyyMe C MOJYYEHHEM YKa3aHHOTO B 3ar0JIOBKE COCTMHEHHUS B BHJIE Macia
KOPUYHEBOTO LIBETA.

Brixon=46%

MS ES+: 222,3

(2R)—2—{[(Tper-byTokcu)kapOoHun |aMUHO | —3—(MTUpUANH—3—UIT)IPONIAHOBAsT KUCIIOTA
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(2R)—2—AmuHo—-3—(nupuana—3—un)nponaHosyro kucnory (1,5 r, 9 mmons, 1 3kB.)
pactBopsiii B auokcaHe (30 mur) u Boge (30 mi1), 3aTeM MOJYYEHHBIH pacTBOp oOpabaThiBau
Oukapbonarom Hatpusi (3 1, 36,1 Mmomb, 4 5kB.). [lonydeHHyYIH CMeCh OXJIQXKOAIU [0
temnepatypsl 0°C u nobassiim 1o karusam pacteop Boc anruapuna (2,36 r, 11 mmons, 1,2 3kB.)
B muokcane (10 mur). PeaknnoHHyro cMech nepememnBaiy npu temneparype 0°C B Teuenue 1 4
U JaBaJId HarpeTbcsl O KOMHATHOW TEMIIEpaTypbl B T€UeHHE HOUU. JIMOKCaH ymapuBaid MpU
MOHMKEHHOM JaBJIEHUH U TOJYYEHHBIH BOIHBIA PACTBOP JIBa pa3a MPOMBIBAIH 3TUJIALIETATOM.
Bonnbrii ol Heittpanmmzosanu 10% BOIHBIM pacTBOpOM OuCyNib(dhaTa Kajust ¥ pacTBOP TPHU pas3a
sKcTparupoBanu H—OyraHosoM. OObeTUHEHHbIE OPTraHUYECKHUE CJIOU CYLIMJIN Haj CyJab(paTom
HAaTpusi, (QUIBTPOBATM M YyNapPHBAJIM B BaKyyMe C IOJyY€HHEM VYKa3aHHOTO B 3aroJjIOBKe
COEAMHEHUS B BUJIE MACJa CBETIIO—KENTOrO IIBETA.

Bexon=51%

MS ES*: 267,2

'H SIMP (400 MI', IMCO-d6) & 12,74 (¢, 1H), 8,46-8,43 (m, 1H), 8,43-8,39 (M, 1H),
7,67 (n, J=8 I'y, 1H), 7,35-7,28 (m, 1H), 7,17 (1, J=8 I'y, 1H), 4,16-4,08 (M, 1H), 3,10-3,02 (M,
1H), 2,87-2,78 (M, 1H), 1,31 (c, SH).

IukIonponuIMeTHI (2R)—2—{[(Tper—OyTokcu)kapOoHwI |aMUHO } —3—(TMpUAHH—3—
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(2R)—2—{[(Tper—byToKcH)kapOoHMIT |aMHHO } —3—(TTUPUANH—3—HJI)IPONIAHOBYIO  KHUCJIOTY
(300 wmr, 1,12 mmomnb, 1 3kB.) u DMAP (14 wmr, 0,113 Mmonb, 0,1 3KB.) pacTBOPsUIA B CyXOM
JAXM (12 mn). PeakimonHayro cMech oxJjaxkaanu 1o temmneparypbl 0°C u nobasnsmm 1-3Tun—3—
(3—mumernnamuHonponn)Kapooguumun runpoxyopun (281 mr, 1,46 mmons, 1,3 3kB.), 3aTem
rukJionporuameTanon (119 mxi, 1,46 mmonb, 1,3 5kB.). PeakIMOHHYIO CMeCh MepeMelTnBaIu
NpU KOMHATHOW Temriepatype B atMocdepe aproHa B tedenue 18 4. J[obasmsin sTrnanerar u
HEPAaCTBOPHMOE BEIIECTBO OTPUIBTPOBBIBAIM. (DUIBTPAT KOHILEHTPUPOBAIM B BaKyyMe C
MOJIyY€HHEM YKa3aHHOTO B 3arojIOBKE COSTMHEHHSI B BHJIE Maca.

Brixon=56%
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MS ES*: 321,3
Huknonponunmerun (2R)-2—-amMuHO—-3—(IMpUANH—3—UI)ITPONIAHOAT
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HuxnonponuiMeTui (2R)—2—{[(Tper—OyTOoKCcH)KkapOOHMI |aMUHO } —3—(TMUpUITH—3—

win)npomnanoar (200 mr, 0,52 mmosb) pactBopsuid B JAXM (1 m) u TOY (2 mi). Peakunonnyro
CMeCh TIePEeMELINBAN MTPH KOMHATHOW TeMIepaType B T€4eHHEe HOUW. 3areM pazbasisu JIXM
U HelTpanu3oBaiu HacblleHHbIM BoAHbIM pacTBopoM NaHCOs3. Bopsblii cioii asa pasa
skcrparupoBann JIXM u oOBenWHEHHbIE OpraHMYeCKHue NPONYKTbI cymmian Hajg NapSOs,
¢unbTpOBANTM W KOHLEHTPUPOBAIM B BaKyyMe C TIOJyYE€HHEM VKa3aHHOTO B 3arojIOBKE
COEIIMHEHMs] B BUJI€ MACJIa XKEJITOTO LIBETA.

Brixon=59%

MS ES*: 221,3
uxnonenTun (2R)—2—{[(Tper—OyTokcu)kapOoHMI |aMUHO } —3—(TMpuIuH—3—
WUJT)[IPOTIAHOAT
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K pacTBoOpy (2R)—2—{[(TpeT—OyTOKCH)KapOOHMI |aAMUHO } —3—(TUpUIUH—3—

wi)nponanoBoi kucyaotsl (150 mr, 0,56 mmosb, 1 3kB.) B JIM® (4 M) npu temmneparype 0°C
nobasui  nukyoneHtanon (256 wxm, 2,81 mmonb, 5 3kB.), ruppoxmopun 1-stun—3—(3—
auMeTuiiaMuHonporn)kapooauumuaa (140 mr, 0,73 mmons, 1,3 3xB.) 1 DMAP (7 wmr, 0,056
MMOJIb, 0,1 5kB.). PeakIIMOHHYIO CMeCh MepeMelINBaIN IPU KOMHATHON TEMITEpaType B TCUSHHE
HOYH, 3aTeM pa30aBsun sTuinaneratoM. Cvech GuabTpoBamu U QUIBTPAT KOHLEHTPHPOBAIU
npyu TMOHMKEHHOM namieHuu. Creipoil mpoxaykr oummianu ¢ nomoupto FCC (cunmkarens,
momudumposanHbiii NH») cmeceio rekcan: EtOAc (4:1) ¢ mony4deHneM yKa3aHHOTO B 3ar0OJIOBKE
COEIAMHEHUs B BUJE OECIIBETHOTO Maca.

Beixon=31%

MS ES*: 335,3

'H AAMP (400 MI', AMCO-d6) & 8,45-8,40 (m, 2H), 7,67 (n, J=8 T'y, 1H), 7,37-7,29 (m,
2H), 5,10-5,02 (m, 1H), 4,17-4,08 (M, 1H), 3,03-2,96 (m, 1H), 2,93-2,86 (M, 1H), 1,85-1,70 (M,
2H), 1,65-1,55 (m, 3H), 1,53-1,40 (M, 3H), 1,33 (c, SH).

Hu-T®V conb uuknonenTus (2R)-2—amMuHo—3—(nupuanH—3—11)npornaHoara
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HuxnonenTun (2R)—2—{[(Tper—OyTOoKcu)kapOOHMI |aMUHO } —3—(TUpUITH—3—

wi)npomnanoat (100 mr, 0,26 mmons, 1 5kB.) pactBopsiiu B XM (1 min) u nobasmsuim TOV (2
MiT). PeakIMoOHHYI0 CMeCh MepeMeIlnBaId B TEUYEHHE HOYHM TPU KOMHATHOW TeMIleparype u
KOHLIGHTPUPOBAIM TPU TOHIDKEHHOM JaBJIEHUH C TIOJYYE€HHEM YKa3aHHOTO B 3arojIOBKE
COEAMHEHUs B BUJIE MACJIa KOPUYHEBOTO LIBETA.

Brixon=78%

MS ES*: 235,3
I'unpoxnopun (2R)—2—aMuHO—3—(MTUpPHUANH—3—HIT)IPONIAHOBOH KHCIIOTHI
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B cocyne mom nmaenenuem  cycneHpupoBamn  (2R)-2—ammuo-3—(mupunuH-3—
WI)nponaHoByro kucnoty (2 r, 12,0 mmone, 1 5kB.) B cyxom EtOH (30 mi). Cmech oxnaxaanu
no temrepatypbl 0°C Ha nensiHoW OaHe u B arMocdepe aproHa H00aBISIM KOHIL CEPHYIO
kucioty (0,5 mu). Cocyn repMeTH4ecKr 3aKPhIBAIM M CMECh MEPEMEIIUBAIN MIPH TEMIIEPAType
85°C B Teuenue 18 u. Ilocnme Toro, kak maBalyd OCTHITb A0 KOMHATHOM TeMIepaTyphl,
PEaKIMOHHYI0 CMECh YIIapUBAJIX O OJHOH YeTBEPTH ee 00beMa U BbUTUBAJIM B HACHILI. PACTBOP
NaHCOj;. Cmech skctparuposanu detbipe paza CHCl; u oObenvHeHHbIe OpraHHYECKUe CJIOU
cyumii Haj cyiibgarom Hatpus U ¢ubTpoBasu. K dunsrpary nodasmsim 4M HCl B nnokcane
(12 wmu). Ilomy4yeHHBI pacTBOpP YHAapUBAIM C MOJYYEHHEM OECLBETHOrO Macliia, KOTOpOe
pacteopsutn B EtOH (10 mun). PactBop noGaBisuiu B sHeprudHO nepemernuBaembiii ELO (100
MJI) U MIepeMEIINBaHUE MPOAOIDKAIN B TeYeHHE | 9 70 TeX MOp, MOKa MOJYyYeHHOE Macio He
3aTBepHEBaJO B O€JI0e TBepAOe BEECTBO. TBEp bl MPOAYKT OTPUIBTPOBAIHN, TPOMbIBaIH Et,O
U CYIIWIM B BaKyyMe C IOJIYYEHHEM YKa3aHHOTO B 3arojIOBKE COEJUHEHHs B BUZIE IMOPOILIKA
Oenoro 1Bera.

Brixon=61%

MS ES*: 195,3
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'H SIMP (400 MT'u, IMCO-d6) & 9,11-8,91 (m, 4H), 8,86 (1, J=6 T'u, 1H), 8,56 (x, J=8
T, 1H), 8,08-8,00 (v, 1H), 4,55-4,45 (m, 1H), 4,27-4,10 (m, 2H), 3,47 (z, J=7 T'y, 2H), 1,17 (1,
J=7 Ty, 2H).

I'unpoxnopun metun 2—amuHo—3—(4—metun—1 H-nupaszon—1-um)nponanoara
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PactBop 2—ammuua0—3—(4—Mmetun—1H—nmpazon—1-un)nponanoara (70 mr, 0,34 mmonb) B
3M comnstHOH KHUCIIoTe B MeTaHojie (5 Mul) mepeMeuIuBaju NpPH KOMHATHOH TeMmepaTrype B
TeueHue 16 4. PacTBopurenb yaaisid B BAKyyMe C MOJYYEHHUEM JKEJIaeMOro MPOAYKTa.

Beixon=92%

MS ES*: 184

JUruapoxIopua 3TU 2—aMHHO—3—(MTUPUMHUIUH—2—WJT)ITPOTIAHOATA
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B cocyne CyCHEeHANPOBAIU JUTHAPOXJIOPUTL 2—aMUHO—3—(TTUPUMHIUH—2—
wi)npornanoBoii kucaotel (0,10 1, 0,417 mmonb) B EtOH (1 M) 1 oXJakaainu 10 TeMIepaTypbl
0°C. HoGapnsmu koHi. H,SO4 (0,1 mut), cocyn repMeTHYecKH 3aKpbIBaJM W HArpeBajd IPH
temrieparype 80°C B TeueHue 18 4. PeakIMOHHYIO CMeCh BBUIMBAIM B HACHIL. BOAHBIN PacTBOP
NaHCO3 u skcrparupoBanmu derbipe paza CHCl;. OObenuHeHHbIE OpraHMYECKHUe MPOAYKThI
cyurmi Hax NaxSO4 u punbrpoBanu. K punsrpary nobasnsuim 4M HCI B auokcane (2 mut) npu
nepeMeITuBaHuN. DTOT PACTBOP YHAPUBAIU C MOJYYEHHEM OECIIBETHOTO Maciia, KOTOPOE 3aTeM
pacTBopsiii B MUHUMasbHOM komdectBe EtOH (mpubmms. 2 mun). Pactop nobasnsim k ObicTpo
nepememuBaeMomy MeCN (10 mi) s KpUCTaJUIM3aUMK TPOAYKTA. TBEpABIA MPOAYKT
¢unbTpOBANM M CYIIMIM B BaKyyMe€ C TOJYYEHHEM KeJaeMOro IMpOAyKTa B BHIE TBEPAOTO
BEIIIECTBA HE COBCEM OeJIoro LBeTa.

Brixon=66%

MS ES*: 196,3

Hurunpoxyopun Mmetui (2R)—2—aMuHO—3—(5—MeTOKCHUTTHPUIUH—3—H1IT)IIPONaHoaTa
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Mertun (2R)—2—{[(Tper—OyTokcu)kapOOHMI |aMUHO } —3—(5—METOKCUTTUPUIH—3—

wi)npomnanoar (0,26 r, 0,8 mmonb) pactBopsuin B 4M HCI B nuokcane (5 M) u mepeMennBaiu
IIpM KOMHATHOW TeMmmeparype B TedeHue 4 4. PacTBopurens ynapusaiu U TBEPAbIM MPOAYKT
pactBopsiii B Bozme W mpombiBain EtOAc. BomHyro ¢a3y Cymmian BbIMOPaKMBAHHUEM C
MOJIyY€HHUEM SKEJIAEMOr0 MPOJYKTa B BUJI€ TBEPAOTO BELIECTBA KOPUYHEBOI'O L[BETA.
Brixon=37%
MS ES*: 211,2

Ortun 2—-{(nudeHnIMeTHIIHIEH JaMIHO |alieTat
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I'mnpoxnopun stunosoro 3¢upa riomuumza (1,00 1, 7,16 MMONB) pacTBOPsUIM B CYXOM
AXM (40 wmu). JloGaBnsim mno kamisiM umuH Oensodenona (1,20 mu, 7,16 mmonb).
PeakuoHHYI0 CMeChb MepeMelIMBaIM IPU KOMHATHOM Temmeparype B TedeHue 18 u.
Peakumonnyro cmech (QuubTpoBaNM uepe3 uenut, mnpombiBaid XM u  dunbTpar
KOHLIeHTpUpoBadu B BakyyMme. [lonyueHHOe Macio pacTupaid B TeKCaHe C IOJydeHHEM
JKEJTAaeMOT0 MPOAYKTA B BUJI€ TBEPAOrO BEIECTBA OEJIOro LBETA.

Bexon=97%

MS ES*: 268
otun 2—[(muperunmerunuaes )aMuHo |-3—(3—metmi—1,2,4—okcaana3on—S5—
WJT)[IPOTIAHOAT
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B cyxoii xonbe B atmocdepe azora 2M LDA B TI'® (0,59 mn, 1,18 MMounb) oxasknanu

no temnepatypbl —78°C. JlobaBnsiau pactBop 3Tua 2—[(audeHmIMeTHINIEH)aMUHO |alieTaTta B
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TI'® (12 M) ¥ peakIMOHHYIO CMeCh INepeMemnBain npu Temreparype —7/8°C B Teuenue 30
muH. Jlo6aBnsiim no KarsM S—(xaopmerun)—3—meTin—1,2,4—okcaamnaszon (0,12 mu, 1,18 mmonn)
U PEaKLHOHHYIO CMeCh NepemelinBanu npu temmneparype —/8°C B TedueHue 1 4, 3aTeM mpu
KOMHATHON Temreparype B TedeHue 18 4. PeakIUMOHHYI0 CMECh IaCWJIM HAChILl. PacTBOPOM
NH,4CI, paszbasnsiiu Bomoit u skcrparupoBanu EtOAc. Oprannueckue NpOAyKThI CYIIMIA HaJ
NaSO., ¢unprpoBanu u ynapusaiau. Ceipoit ounmanu ¢ nomowpro FCC (cunukarens, 20%
EtOAc B rexkcane) ¢ OJy4€HUEM KEJIaeMOro MPOAYKTa.

Brixon=20%

MS ES*: 364

Tuppoxmopun stun 2—amuHo—3—(3—metun—1,2,4—0kcaaua3on—S—ui)nponaHoara
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otun 2—[(mupernnmermnuaeH )aMuHo |-3—(3—metmi—1,2,4—okcaana3on—5—
win)npornanoat (80 mr, 0,23 MMOJIb) pacTBOPSIIN B JUITUIOBOM 3dupe (2 M) U OXJIaXIaIH A0
temnepatypsl 0°C. Jlo6asnsmu o karsivm 1M Bogryro HC1 (1,1 mu, 1,1 MMonb) U peakinOHHON
CMeCH J1aBajii HarpeTbcsl A0 KOMHATHOH TeMmepaTypbl. PeaklinOHHYI0 CMeCh MepeMeInBajii B
TedyeHue 72 4 U 3aTeM KOHLIEHTPUPOBAJIHN I yIaJeHUs] OPraHu4YeCcKoro pactsoputens. Bogayro
¢aszy pazdasmsin 1M HCI u npomeanu Et;O. BonHyro ¢asy KOHLEHTpUpOBaJIU B BaKyyMe U
CYLUIMJI BBIMOPQKMBAHHEM C TOJYYEHHEM >KEJIaeMOro MPOAYKTa B BHE TBEPAOIO BEILECTBA
JKEJITOTO 1BETA.

Brixon=80%

MS ES™: 200
Metun (2R)-2—{[(TpeT—OyTOoKCH)KapOOHMIT |aMIHO }—3—(TTUPUAA3HH—3—HJIT)IPOTIAaHOAT
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B cyxyro konby, nponyTyro azorom, nodasisuim nopomok nuHka (0,12 1, 1,8 mmorb).
Hobasnsmu cyxoit AM® (1,0 mu), 3atem ton (43 wmr, 0,2 mmons). LiBer pacTBopa MEHsICS OT
OecLBETHOTrO 10 JKENTOro M 3aTeM Bo3Bpamaics k OecuserHomy. JloGasmsamm metmn (25)-2-
{ [(Tper—OyTokcu)kapOonu |amuno }—3—Honmnponanoar (0,20 r, 0,60 mMonb), 3atem #ox (43 mr,

0,2 mmonb). PacTBOp mepememnBaiy mpu TeMIIEpaType OKPYKarouei cpeapl ¢ HabI0aeMbIM
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BbIgenieHueM Teruia. K atomy pacrBopy nodasmsuin Pda(dba)s (28 mr, 0,04 mmons), SPhos (25
mr, 0,12 mmonb) u 3—Opomnupuaasus (0,25 r, 1,6 MMoJb). PeakioHHYIO CMeCh NepeMeIBaiu
IpyU KOMHATHOH Temmepatrype B arMmocepe azora B TedeHue 18 u. PeakunoHHyroo cmech
¢unbTpoBamu aBaxkabl W ounmanu ¢ nomompro FCC  (cumukarens, EtOAc/rexcan) ¢
MOJTyYEHHUEM XKEJTAeMOTO IPOAYKTA.

Boeixon=43%

MS ES*: 282

rugpoxiopun metui (2R)-2—amMuno—-3—(nupunasnH—3—ui)nponaHoara
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Brxon=97%
MS ES™: 182

Ortun 2| (audenmnmermnnneH )amuHo |—-3—(1,2—okca3on—4—wn)nponaHoar
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B cyxyio konby nmomemanu 2M LDA B cmecu TI'®/rekcan/ronyon (0,59 mu, 1,18
MMOJIb) M OXJiaknanu A0 TemmepaTypel —78°C B atmocdepe azora. JloOaBisiid Mo Karjsim
pactBop otui 2—[(nudpennnmerninneH))amuHo Jauerata (0,30 r, 1,12 mmonp) B cyxom TI'® (16
miT). PeakoHHyr0 cMech nepemernuBanu npu Temmeparype —78°C B Teuenune 30 MuH, 3aTeM
nobasmsuin 4—(6pommermi)—1,2—okcazon (0,19 r, 1,18 MMonb) U mepeMerInBaHe MPOAOIKAIN
npu Temnepatype —78°C B TeueHue 1 4. PeaklinOHHON cMecH JaBalii HarpeTbcsl 10 KOMHATHOM
TEMIEePaTypbl U MEepEMEIINBAIN B TeueHHUE 16 4. PeakIMOHHYI0 CMeCh OXJIaKAAlIu Ha BOAE CO
apaoM u racuiu Hackiml. pactBopoM NH4Cl. Opranndeckue nmpoaykrtsl skctparuposanu EtOAc,
CylMiM Hajx cyibdaTtoM HaTpus, (GUIbTpoBasuM M KOHLEHTpHpoBanu. JKemaemblii MpPOXYKT
MOJIyYaJIi U UCTIONB30BAIH HATIPSIMYIO O€3 TOTIOIHUTEIbHOW OUUCTKHL.

Bexon=51%

MS ES*: 349,1

I'unpoxnopun 3tun 2—amMuHo—3—(1,2—0Kkcazon—4-uin)nponaHoar
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N 0. _CHs
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HCI O

Orun 2—-{(audpenunmerununeH)amuno |-3—(1,2—okcazon—4—un)nponanoar (0,30 r, 0,86
MMOJIb) PAaCTBOPSUIM B IUATHIOBOM 3dupe (4 Mi) u oxnaxknmaiun ao Ttemreparypsl 0°C.
Job6assuu o karmsiv 1M constayro kucnoty (2,0 mut, 1,0 MMOJIb), peakIMOHHON CMeCH JTaBaJIH
HarpeTbcs 10 KOMHATHOW TeMIEPaTyphl U MepeMeIInBaiu B TedeHue 16 4. PeakinOHHYI0 cMecCh
pa30aBIsIA BOJOM M MPOMBIBATHM TUAITHIOBBIM 3dupom. Bogayro a3y cymmim B Bakyyme C
MOJTyYEHUEM JKEJIAeMOr0 IPOAYKTA, UCTIOJB3yEeMOrO KaK TaKOBOM.

Boxon=94%

MS ES™: 185,2

Ortun 2—{(nudennnmermnnneH )amuno |—3—(1,2—okca30ia—3—w)mponaHoaT

B cyxyio konby momemann 2M LDA B cmecu TI'®/rekcan/romyon (0,78 mum, 1,56
MMOJIb) M OxJiaknanu ao TemmepaTypel —78°C B atmocdepe azora. JlobaBmsuin mo Karsim
pactBop >Tun 2—[(nudenunmerununeH)amuHo Jaerar (0,40 r, 1,49 mmonb) B cyxom TI'® (14
mi). Peakirionnyro cMmech nepemernuBany npu temmneparype —78°C B Tteuenue 30 MuH, 3aTeM
nobassun 3—(6pommerwn)uzokcazon (0,148 mu, 1,56 MMOJIb) U MepeMeIIUBaHKUE TTPOAOIKAIU
npu Temnepatype —78°C B Teuenue 1 4. PeakinOHHON cMecH aBalid HarpeTbcsi 10 KOMHATHOM
TEMIIEPaTyphbl U NEpPEMEIINBAIN B TeueHHE 16 4. PEaKIIMOHHYIO CMeCh OXJIAKIAJIU Ha JIEASHOU
Boze u racuiu Hachil. pactBopoM NH4Cl. Opranuueckue npoaykTel skctparuposainn EtOAc,
Cymmiu Haja cynbdaTroMm HaTpus, (GUIBTpOBANM U KOHLEHTpHpoBaiu. JKemaemblii MpPORYKT

noJjiydajad B BHUAEC MaACJa KCJITOTO LBETA W HUCIOJB30BaJIl HAIIPAMYHO oe3 JIOTIOJTHUTEIbHOM

OUYUCTKMU.
Brxon=25%
MS ES*: 3491

Tappoxmopun st 2—amuHO—3—(1,2—0Kca30/1—3—1Jj1)IpornanoaTa

N-© N—O
| / |
_—
0. _.CHs
~~ 0. _C
HoN ~o Ot
0

HCI ©
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Orun 2-{(mudennnmernnuaen)amuno |-3—(1,2—okcazon—3—un)npomanoar (0,13 r, 0,39
MMOJIb) PAaCTBOPSUIM B IUSTWIOBOM d¢pupe (2 M) u oxjaxkpanu a0 Temmeparypol 0°C.
Hobapnsnu o karsaM 1M consayro kucioty (1,9 mi, 1,9 MMonp); peakIMOHHOH cMecH aBasiu
HArpeTbcs 10 KOMHATHOU TEMIEPATYPHI U MEPEMEIIUBAIN B TeueHue 16 4. PeakinOHHYIO CMeCh
paszbaBisiin 1M consiHOM KMCIOTOM M TPOMBIBAJIM AUATUIIOBBIM 3pupoM. Boxnyro dasy cymurmnum
B BaKyyMe C IOJyYEHHEM >KEJaeMOro IMpOAyKTa B BHJE TBEPAOIO BELIECTBA JKEITOrO ILIBETA,
HCIOJIB3YEMOr0 KaK TAaKOBOM.

Brixon=81%

MS ES*: 185

6—(IIpor—1—-en—2—wun)-2,3—purunpo— 1 H-unnen—5—amuu

NH; NH,
Br
H,C CH;

B nmpobupky nomemanu 6—-6pom—2,3—gurunpo—1H-unnes—S5—amun (1,50 r, 7,1 mMmodb)
u KsPO4 (3,75 1, 17,7 mmons). Jobasnsumm Toayon (12 mu) u Boay (6 mut). 3arem moOaBiisiiu
anerat namwtagus (0,16 r, 0,7 mmonsw), Tpuuukiorekcmnpochun (0,20 r, 0,7 Mmonb) H
NUHAKOJIOBBIA 3¢up wuzonponeHmsn OopoHoBoi kuciaotel (1,78 r, 10,6 mMmonp), mpoOupky
repMeTHYECKU 3aKpblBalid U HarpeBaiu npu temmneparype 105°C B Teuenue 16 4. PeakinoHHyIO
cMech (PUIIBTPOBAJIN Yepe3 LEeJUT, OPraHWYeCKHil pacTBOPUTENb YNApHUBAIH, U IOJYYEHHYIO
cycneHsuro pacnpenesi Mexay EtOAc 1 HachILEHHBIM COJIEBBIM PacTBOPOM. OpraHUuECcKyIo
a3y xoHueHTpupoBasu U ouumanu ¢ nomouipto FCC (cumukarens, 4:1 rekcan/EtOAc) ¢
MOJIy4€HHUEM JKEJIAeMOT0 IPOIYKTa.

Brixon=5%

MS ES*: 1743

6—(IIponan—2—wnn)-2,3—nuruapo—1 H-unnen—5—amun

NH, NH,
H,C™  CHj H,C CH,

6—(IIporn—1-en—2—wun)-2,3—gurunpo—1H-unpen—5—amun (0,267 r, 1,54 wmmonb)
pactBopsutt B MeOH (5 mi). obasmsmu 10% BnaxkH. Pd/C (16 Mr) u peakmOHHYIO CMeCh
NPOAYBAJM aproHOM. PeaknMOHHYI0 CMeCh THAPUPOBAJIM, HCIONb3ys ammapar llappa s
TMIPUPOBAaHUsI B TedueHHe 6 4. PeakunoHHYHO cMech (QUIBTpOBaNM uepe3 LENUT U
KOHLIEHTPUPOBAJIU € TOJyUYE€HUEM JKEJIAeMOTr0 MPOAYKTA, UCHOIb3yeMOro 0e3 AONMOJHUTENbHON

OYMCTKH.
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Brxon=82%
MS ES™: 176,3

5-H3ounanaro—6—(nponan—2—un)-2,3—aurunpo—1H-unnen

—_—
NH, Neo

HyC” ~CHy H,C” “CH,

6—(IIponan—2—wmn)-2,3—nuruapo—1 H-unnen—5—amusn (222 mr, 1,27 MMOJb) pacTBOpsUTH
B TI'® (10 mu) u noGasnsimu Tpustriamud (0,19 mi, 0,14 mMmonb). PeakunonHyo cmech 3aTeM
oOpabarbiBasin Tpudocrenom (128 wmr, 0,4 MMOJb), PEAKIHOHHYIHO CMECh HArpeBaJH IPH
KHUISTYEHUH ¢ OOpaTHbIM XOJIONWJIBHUKOM B TE€YeHHE 4 4 W OXJAKAAIH 10 KOMHATHOMH
Temneparypbl. PacTBopuTens ymamsiii B BaKyyMe, OCTaTOK pAacTBOPSUIM B TIE€HTaHE U
¢dunbTpoBaNM Yepe3 cuimKaresb. QUIbTPaT yIapuBali C MOJYYSHUEM JKEIaeMOr0 MPOAYKTA.

Brixon=26%

MS ES* 8 MeOH: 234,3 (kapbamar)

Mertun (2R)—-2—{[(TpeT—OyTOoKcH)kapOOHII |aMHHO }—3—(TTUPUMHUINH—S—1JI)TPOIAHOAT

N
X
. )
ol 1 3!
He” o ”‘ O‘“CH3 T " hce” o n‘ Och,
o

B cyxyrw konly, nmpoayTyio azoroM, nodasisu nopomok nuHka (0,12 r, 1,8 mmons).
Hobasnsu cyxou IM® (1,0 mn), 3arem iox (43 wmr, 0,2 mmosb). LiBer pacTBopa MEHsICS OT
OecLBETHOrO IO JKENTOr0 M 3aTeM Bo3Bpawaics k OecuserHomy. JloOasmsuim merun (2S)-2—
{ [(TpeT—OyTOoKcH)kapOonui |amuHo }—3—ioanpomnanoar (0,20 r, 0,60 MMob), 3aTem iox (43 wr,
0,2 MMoub). PacTBOp mepemMennBaiu Ipu TEMIIEPATYpPe OKPYKAIOIIEH cpeibl ¢ HaOF0JaeMbIM
BbIesieHueM Teruia. K sTomy pacrBopy nobasisuin Pdax(dba)s (28 mr, 0,04 mmons), SPhos (24
mr, 0,12 mmounb) u S—iiogmupumuans (0,33 1, 1,6 MMOJb). PeakImoHHYIO CMECh MepeMenTnBaIH
NpU KOMHATHOH Temmepatype B armocdepe asora B TedeHne 18 u. PeaknmoHHYIO cMech
¢unbTpoBanm mBaXnbl U 3areM ounmanu ¢ nomoupto FCC (cunmkarens, EtOAc/rekcan) c
MIOJIyYEHUEM JKEJIAEMOTO TIPOIYKTA.

Brixon=80%

MS ES*: 282

I'unpoxnopun metni (2R)—2—aMuH0—-3—(MUpUMHUINH—S—1IT)IPOTIAHOATA
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N

)
he CH, O 2N
Hacj\oJLﬂ“" O“‘CHa

O

OO6mwuii cnocob C

Brixon=94%

MS ES*: 182,2

Metun (2R)-2—{[(TpeT—OyTOoKCcH )KapOOHWI |aMIHO }—3—(TTUpa3uH—2—WJIT)TPONIAHOAT

N
X
. ®
o7 w25 C
He” o n‘ O“‘c:H3 T " hc” o n‘ Och,
o o

B cyxyro konby, mponyTyro azorom, nodasisuin nopomok nuHka (0,24 T, 3,6 MMOJb).
Hobasnsmm cyxoit IM® (2 mi), 3atem #iox (86 mr, 0,4 mmons). L[BeT pacTBOpa MEHsJICS OT
OecLBETHOTrO 10 JKENTOro W 3aTeM Bo3Bpawmaics Kk OecuserHomy. JloOasmsm merun (2S)-2—
{ [(TpeT—OyToKcu)kapOonui|amuHo }—3—#oanponanoar (0,40 r, 1,2 Mmmonsb), 3aTeM #ox (86 wmr,
0,4 mmonp). PacTBOp mepememinBaiu mpu TeMIIEpaType OKpyKaroLeil cpeabl ¢ HabJ0 1aeMbIM
BbIeneHueM teria. K atomy pacrBopy nobasisiu Pda(dba)s (28 mr, 0,04 mmons), SPhos (24
mr, 0,12 mmonp) u 2—-Honnupasus (0,32 r, 1,5 mmonb). PeakiimonHyro cMmech MepeMernBaIn
Ipyu KOMHATHOH Temmeparype B armochepe a3ora B TeueHue 18 4. PeakumoHHyIO cmech
¢dunpTpoBanM mBakABl U 3areM ounmanu ¢ nomombo FCC (cmnmkarens, EtOAc/rekcan) c
HOJTyYEHHEM XKeJIaeMOTr0O POAYKTA.

Brxon=90%

MS ES*: 282

Tunpoxnopun metui (2R)—2—amMuuo—3—(nupa3suH—2—1i1)IpornaHoara

N
N
) ®
s
CH; © N N
c
™ >k )k “ o I
He” ~0” “N® “CH WO
N HoN CHs
0
Her ©

O61muii criocod C
Brxon=66%
MS ES*: 182,1

Ortun 2-{(audeHnamMeTnInaeH )aMIHO | -3—(puia3nH—4—uin)ponaHoaT
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B cyxyro konby nmomemanu 2M LDA B cmecu TT'@/rexcan/Tonyoun (1,2 mi, 4,86 MMob)
u oxjaxkaanu 1o temnepatypol —78°C B atMocdepe azota. J{0OaBIsIN 1O KaIuisiM pacTBOP STHII
2—[(mudpennnmernnunen)amuno Jaunerara (0,65 1, 2,43 mmonb) B cyxom TI'® (25 ).
Peakinonnyro cMmech mnepememuBanu npu temmneparype —/8°C B Teuenue 30 MHH, 3aTeM
noGasysmn ruapodpomun 4—(6pommermn)nupunazura (0,65 1, 2,55 MMOIb) ¥ TPUITUIAMUH
(0,356 mu, 2,55 MMouIb) 1 IepeMeIIuBaHue MPOAOIIKAIN Nipu Temriepatype —78°C B Teuenue 1 4.
PeakiiioHHOl cMecu naBajiy HarpeTbCs A0 KOMHATHOM TemIepaTypbl U IepeMelluBald B
TeueHue 16 4. PeakIMOHHYIO CMeCh OXJIaXAaJId Ha BOJE CO JIbAOM U FaCHJIM HACBILL. PACTBOPOM
NH.Cl. Oprannueckue nmponykTsl 3kcrparupoBanu EtOAc, cymunm Hax cynbdaTtoM HaTpus,
¢unbTpoBanu U KoHUEHTpUpoBau. Cripol mponykT ouniianu ¢ nomoubio FCC (cunukarens,
20% (EtOAc+1% Et;N) B rekcane ¢ OJy4eHHEM KeJIaeMOro MPOAYKTa.

Beixon=13%

MS ES*: 360,1

I'unpoxnopun 3T 2—aMuHO—3—(UprAa3HH—4—1IT)IPOIIaHoAaTa

Orun 2-[(audennamerunuaeH)amuno |-3—(mupunazua—4—win)nponanoar (0,14 r, 0,38
MMOJIb) PACTBOPSUTH B TUATHIOBOM ddupe (2,5 mi). Jlobasnsm 1M consnyro kucnoty (1,0 mu,
1,0 MMONB) M pEaKkIMOHHYK) CMeCh NepeMeIlnBaIu B TedueHue 16 4. PeakUMOHHYIO CMech
pazbaBisui 1M CONSTHON KUCIIOTOH M MPOMBIBAIH TUITUIOBBIM 3¢upoM. Boxnyro dasy cymmmm
B BaKkyyMe C IIOJIy4EeHHUEM >KEJaeMOro IpOAYKTa B BHIE Macjla KOPUYHEBOIO LIBETA,
UCIOJIB3YEMOIO KaK TaKOBOE.

Brixon=83%

MS ES*: 196
(ITmpuMuaE—4—1IT)METUIT METAaHCY Ib(GOHAT
?Hs
OH s=0
T
o \0
= N N
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PactBop (mupumuana—4—um)meranona (0,20 r, 1,82 mmonp) B AXM (4 M) oxJakaaiu
no temneparypsl 0°C u oOpabareiBamu TpusTuiaamuHoMm (0,506 ™, 3,63 wMmonb) u
meTaHcyb(ponoBoM kucimoroi (0,281 miy, 3,63 MMoinb). PeakunoHHOM cMecH AaBajid HarpeTbCs
710 KOMHATHOW TEMIIepaTyphl U NepeMeIInBaIl B TeueHue 4 4. PeakinoHHyI0 cMech pa30aBisuiu
JAXM, npoMbIBaIX MOCIEN0BATEIbHO BOMOIH M HACBHILIEHHBIM COJIEBBIM PACTBOPOM, CYIIMIIN HaJ

CyJb(aToM HATPUS U KOHLIEHTPUPOBAIU C TIOJYUYEHUEM JKENIAeMOro MPOAYKTA, UCTIOIb3YEMOTO

HAaIpsIMyIo.

Brixon=91%
MS ES*: 188,9
Ortun 2—{(audeHnIMEeTHITUACH )JaMIHO | —3—(TTMPUMUINH—4—HJT ) IPOTTaHOAT

CHs =N

] =0 I

o’S\\; N/)
N
0. _-Chs f R —_— 0. _-Chs

B cyxywo konby momemanu 2M LDA B cmech TI'®/rekcan/tonyon (2,25 mu, 4,50
MMOJIb) M OxJiaknanu Ao TemmepaTypel —78°C B atmocdepe azora. JlobaBisuin mo Karjsim
pactBop 3tun 2-[(nudpernnmernnnaeH))amuHoanerata (0,60 r, 2,24 mmonb) B cyxom TT'® (20
Mi1). PeakmoHHy0 cMech nepememnuBany npu Temmeparype —78°C B Teuenne 30 MuH, 3aTeM
no6aBysy (MIPUMUANH—4—UT)MeTH MeTaHCyIb(oHaT (0,44 1, 2,36 MMOJIb) U TIEpEMELINBAHNE
npoaoJokainy B TedueHue 1 1 mpu temneparype —78°C. PeakinoHHON cMecH aBajiu HarpeTbes 110
KOMHATHOW TEMIIEpaTyphbl U NEpeMeIInBalId B TeueHue 16 4. PeakMOHHYI0 CMECh OXJIaXKAAIH
Ha BoAe cO JbpgoM u racuiu Haceim. pactBopoM NH4Cl. Opranuueckne nNpORYKTEHI
skcTparuposainu EtOAc, cymmmm Han cynb(aroM HaTpus, GUIBTPOBAIN M KOHLEHTPUPOBAIH C
MOJIyYE€HUEM JKEIaeMOro MPOAYKTa, UCIOIb3yEMOTO HAMPSMYIO Ha CIEAYIOIEH CTaIuH.

Bexon=14%

MS ES*: 360,1
[TuapoXaopu STUI 2—aMUHO—3—(TUPUMUIMH—4—H1IT)IPONIaHOaTa
N
P )
=
N b
x oL CHy
N ~ o. _CH
H,N T

Hcl O

Otun 2-{(nudernnmernnuaes )aMuHo |-3—(mupumuauH—4—wn)nponanoar (0,46 r, 1,71
MMOJIb) PacTBOPSUTH B OUATIIIOBOM 3dupe (3 mi). Jobasmsumm 1M consinyro kucioty (3 mur, 3
MMOJIb) M PEAaKUHOHHYI0 CMeCh MEepeMelInBail B TeueHHe 16 4. PeakIMOHHYIO CMecCh
pazbaBisuin 1M consiHOM KUCIOTOH M TPOMBIBAIM AU3TUIOBEIM 3pupoM. Boxnyro dasy cymrmnm
B BAKyyMe C MOJIyYEHUEM XKEJIAEMOro MPOAYKTa, UCIOIb3YEMOrO KaK TAKOBOM.

Brixon=25%



68

MS ES*: 196

IIpumepnI coeAHHEHHUH 0 H300PETEeHHIO

HuwxenpuseneHHble COENMHEHUS IO W300PETEHHIO OBUIM TOJYYEeHBI CJISTYIOIIHM
o6pa30M, C HeO6XO):[I/IMbIMI/I CTaausMH U UCXOAHBIMHU BECIICCTBAMU, Tpe6yeMbIMI/I, KaK OIMMCAaHO
panee:

2A

Metua 2—-{[(1,2,3,5,6,7-rexcaruapo—s—uHaaueH—4—ua)kapoamouns|amuno}—3—(3—
THAPOKCH(PEHNJT)IPONAHOAT

OH
O OH

H,N © )I\ O

HCI CH 0
3 ~CH,

UB: rugpoxyiopua MeTUi1 2—aMHUHO—3—(3—TUAPOKCHU( HUT )TPOTIAHOATA

O6muii cocod A

Boixon=8%

MS ES™: 395,2

'H SIMP (400 MI'n, IMCO—-d6) & 9,31 (c, 1H), 7,88 (c, 1H), 7,08 (r, J=8 I'ry, 1H), 6,87
(c, 1H), 6,67-6,61 (m, 1H), 6,61-6,55 (M, 2H), 6,29 (n, J=8 I'u, 1H), 4,48-4,43 (m, 1H), 3,64 (c,
3H), 2,99-2,83 (m, 2H), 2,79 (1, J=7 I'y, 4H), 2,65 (1, J=8 I'ry, 4H), 1,98-1,91 (m, 4H).

2B

Metua 2—-{[(1,2,3,5,6,7-rexcaruapo—s—uHaaueH—4—ua)kapoamouns|amuno}—3—(2—
THAPOKCH(PEHNT)IPONAHOAT

HO
HO

o
H,N /U\ o
i - . NT N
HCl ~~ch, Ho "ol
CH,

UB: rugpoxyiopua MeTU 2—aMHUHO—3—(2—TUAPOKCU( €HUI )ITPOTIAHOATA

OO6umit ciocod A

Boxon=16%

MS ES*: 395

'H SIMP (400 MI', IMCO—d6) & 9,44 (c, 1H), 7,81 (c, 1H), 7,09-7,00 (m, 2H), 6,86 (c,
1H), 6,79 (n, J=7 I'u, 1H), 6,73-6,70 (m, 1H), 6,27 (n, J=8 I'u, 1H), 4,50-4,45 (M, 1H), 3,60 (c,
3H), 3,04-2,82 (m, 2H), 2,78 (1, J=7 I'y, 4H), 2,67-2,55 (m, 4H), 1,97-1,90 (m, 4H).
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2C
Metua 3—(3—auernadennn)-2—{[(1,2,3,5,6,7-rekcarnapo—s—muganeHn—4—

WiI)kapéamonjilaMuHO} IponaHoaT

CH,
CH,

UB: metun 3—(3—aueTusdeHr)—2—aMIUHOMPONaHOAT

OO6muii ciocod A

Boexon=71%

MS ES™: 421,3

'H sIMP (400 MI'u, CDCl3) 6 7,82 (n, J=8 I'u, 1H), 7,66 (c, 1H), 7,35 (1, J=8 I'y, 1H),
7,26 (¢, 1H), 7,03 (¢, 1H), 5,88 (c, 1H), 4,91-4,82 (m, 2H), 3,75 (c, 3H), 3,27-3,20 (M, 1H),
3,11-3,04 (m, 1H), 2,88 (1, J=7 I'u, 4H), 2,81-2,72 (m, 2H), 2,71-2,61 (m, 2H), 2,57 (c, 3H),
2,08-1,97 (m, 4H).

2D

Metua(2R)-3—(4-unanodennn)-2-{[(1,2,3,5,6,7-rexkcaruapo—s—mHganen—4—

Wi)kapéamonjilaMmuHo} IponaHoart

N
=

X (0] —_—
HQN\\ )k N\\“ O

o
“CH, ON

UB: metun (2R)-2-amua0—3—(4—11naHopeHIT ) TponaHoaT

OO6muii cocod A

Bexon=15%

MS ES™: 404,2

'H ssmMP (400 MI'u, IMCO-d6) 6 7,83-7,74 (m, 3H), 7,42 (n, J=8 ', 2H), 6,87 (¢, 1H),
6,42 (n, J=8 I'u, 1H), 4,59-4,53 (M, 1H), 3,66 (c, 3H), 3,19-3,15 (M, 1H), 3,07-3,01 (m, 1H),
2,78 (T, J=7T'y, 4H), 2,61-2,54 (m, 4H), 1,94 (quint, J=7 ', 4H).

2E

Metua (2R)-3—(3—uuanopenna)-2—{[(1,2,3,5,6,7-rexcarnapo—s—muganen—4—

WiI)kapéamonjilaMmuHo} IponaHoart
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N
N
Il I

O
o 0 _
HQN\\ NAN\\“ O
O. H H
9]

UB: runpoxnopun metun (2R)—2—-amuno—3—(3—umnaHodeHmn)nponanoara

OOmuii ciocob A

IIponyxT 3arem ouuinanu nyteMm kpuctrammsauuu u3 MeOH ¢ nonyueHuem ykazaHHOTO
B 3ar0JIOBKE COEIMHEHHSI B BUZE TBEPAOrO BEIECTBA OEJIOro LBETA.

Beixon=5%

MS ES*: 404,2

'H SIMP (400 MI'n, JIMCO—d6) & 7,81 (¢, 1H), 7,72 (n, J=7 I'n, 1H), 7,66 (c, 1H), 7,58
7,50 (m 2H), 6,87 (c, 1H), 6,42 (n, J=8 I', 1H), 4,58-4,52 (m, 1H), 3,67 (c, 3H), 3,17-3,14 (M,
1H), 3,04-2,99 (M, 1H), 2,78 (1, J=7 I'y, 4H), 2,60 (1, J=7 I'y, 4H), 1,98-1,90 (m, 4H).

2F

Metuan (2R)-2-{[(1,2,3,5,6,7-rekcarnapo—s—mugaunen—4—un)kapéamonsi|aMmuHo}—3—

(MUPHANH—2-Ua)IPONAHOAT

NT ™

l NT S
= |
O
i 0 - |
HoN® N)LN“‘ 0
Ow H H
]
HCI  CH; ~CH,

UB: ruapoxnopun metun (2R)—2—amuHo—3—(MUpUIUMH—2—1IT)TPONIAHOATA

OO6muii ciocod A

Boxon=23%

MS ES*: 380

'H SIMP (400 MI'y, JIMCO-d6) & 8,48-8.46 (m, 1H), 7,89 (c, 1H), 7.73-7,71 (m, 1H),
7,30-7,22 (m, 2H), 6,87 (¢, 1H), 6,45 (n, J=8 I'u, 1H), 4,69-4,62 (m, 1H), 3,33 (¢, 3H), 3,21-3,13
(M, 2H), 2,78 (1, J=7 ', 4H), 2,66-2,56 (M, 4H), 1,97-1,89 (m, 4H).

2G

Merun  2-{[(1,2,3,5,6,7-rekcaruapo—s—uHaaneH—4—uia)kapéamouns|amuno}—3—[3—

(ruapoxcuMerua)derHua|nponaHoar
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HO

Br
)Cj)\ ' I
N N W O )k o O
N N
H H 0 H H
“CH,

O‘CH3

B repmerudecku 3akpbITO MpoOHpke B OE3BOMHOM AMOKCaHE B atMocdepe Ar mpu
KOMHATHOW Temreparype pactBopsuid (TpuOytuictaHHmi)MeraHoa (52 wmr, 0,164 mmons, 1,5
5KB.), TeTpakuc(tpudenmnndocun)namnaanii(0) (6,3 mr, 0,005 mmonsb, 0,05 5kB.) u MeTwn 3—(3—
opompenmn)-2—{[(1,2,3,5,6,7-rekcarugpo—s—mHaaneH—4—wi)kapOaMOmi |aMIUHO } IPOMTaHOaT
(50 wmr, 0,109 mmonb). Peakunonnyro cMech nepeMerniBainy npu temmneparype 80°C B TeueHue
18 u. [Tocne oxnaxxaeHusi 10 KOMHATHONW TEMIEPATYPbl PEAKLIMOHHYIO CMECh KOHLIEHTPUPOBAJIU
U ouynmanu ¢ nomoupo ¢usm xpomarorpadun (AXM/MeOH) ¢ monydeHHeM KemaeMoro
NPOAYKTa B BUAE TBEPIOTO BEIIECTBA JKEJITOTO LIBETA.

Beixon=45%

MS ES*: 409,2

'H SIMP (400 MI'n, IMCO—-d6) & 7,86 (c, 1H), 7,26 (r, J=8 I', 1H), 7,19 (x, J=8 I'y,
1H), 7,13 (¢, 1H), 7,05 (m, J=7 I'u, 1H), 6,87 (¢, 1H), 6,33 (x, J=8 I'y, 1H), 5,16 (T, J=5 'y, 1H),
4,52-4,43 (m, 3H), 3,64 (c, 3H), 3,06-3,02 (m, 1H), 2,98-2,92 (m, 1H), 2,79 (1, J=7 I'y, 4H),
2,64 (1, J=7TI'y, 4H), 2,00-1,89 (M, 4H).

2H

Merua (2R)-2-{[(1,2,3,5,6,7-rexcaruapo—s—muaaueH—4—ui)kapoamon|aMuHo}—3—

(MUpUANH—3-KJI)IPONAHOAT

B S
N
P O
HQN \\\‘ o N k N\\“ D
0 H H
CH,

UB: rugpoxnopun metun (2R)—2—amMuHo—3—(MUpUIHH—3—T)TPONIAHOATA

OOumit ciocod A

ITponyxT 3aTemM OYMILAIH C TOMOLIBIO NpenapatuBHoil BOXKX.

Brixon=6%

MS ES*: 380,3

'H SIMP (400 MI'r, IMCO-d6) & 8,46-8,44 (m, 1H), 8,41 (n, J=2 I', 1H), 7,85 (c, 1H),
7,63-7,61 (m, 1H), 7,35-7,32 (m, 1H), 6,87 (c, 1H), 6,45 (n, J=8 I'y, 1H), 4,55-4,49 (m, 1H),
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3,66 (¢, 3H), 3,13-3,08 (m, 1H), 3,01 -2,95 (m, 1H), 2,78 (1, J=7 'y, 4H), 2,61 (1, J=7 I'y, 4H),
1,98-1,90 (m, 4H).

21

Merua 2-{[(1,2,3,5,6,7-rekcaruapo—s—uHaaneH—4—uia)kapoamoni]amuno}—3—[3—(1-

Metui—-1H-umuaaszon—5-na)dennajnponanoar

N=\

Br N N""-C|.|3
O
)l\ o i
—_—
N N )’l\ O
H H N N
O. H H
CH,4 O
CH;

B repmerndeckn 3akpeiToii mpoOupke B O€3BOAHOM AHMOKCaHe B arMocdepe Ar mpu
KOMHATHOW Temrmeparype pacTtBopsui 1—mernn—S—(Tpulyrmictanaumumuaason (61 mr, 0,164
MMOJIb, 1,5 3kB.), Terpakuc(tpudennndocun)namnaauii(0) (6,3 mr, 0,005 mmonp, 0,05 3kB.) u
METHII 3—(3—6pompenmn)-2—{[(1,2,3,5,6,7-rekcarunpo—s—mHIaEeH—4—
win)kapbamon|amuHo jiponiaHoat (50 mr, 0,109 MMounb). PeakiMOHHYIO CMeCh MepeMeITnBaIH
npu temneparype 80°C B Teuenue 18 u. Ilocne oxnakaeHuss A0 KOMHATHOW TeMIIEPaTyphbl
PEaKLMOHHYK) CMeCh KOHLIEHTPUPOBAIM M OYMINAIM C MOMOLIbI mnpenapatuBHOoil BOXKX ¢
MOJIyY€HUEM >KEJIAeMOT0 IPOAYKTa B BUE€ CMOJIbI JKEJITOTO LIBETA.

Brixon=10%

MS ES*: 4594

'H SIMP (400 MI'y, JIMCO—-d6) & 9,05 (c, 1H), 7,84-7,73 (m, 2H), 7,52-7,45 (v, 3H),
7,41-7,34 (m, 1H), 6,87 (c, 1H), 6,46 (n, J=8 I'u, 1H), 4,61-4,54 (m, 1H), 3,83 (¢, 3H), 3,67 (c,
3H), 3,19-3,14 (m, 1H), 3,07-3,01 (m, 1H), 2,77 (1, J=7 'y, 4H), 2,60-2,55 (m, 4H), 1,98-1,89
(M, 4H).

2]

Merun  2-{[(1,2,3,5,6,7-rexcaruapo—s—unaanes—4—ua)kapéamouns|amuno}—3—[3—

(1H-nupa3zon—S—ua)denun|nponanoar
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EN ) HN )
X Na
0]
—_—
O O
H,N N’H\N
H H o

o)
HCI - " “ch, CH,

UB: ruapoxnopun metun 2—amuHo—3—| 3—(1 H-nupazon—5—wn)penun|nponanoara

OO6muii cocod A

Boexon=18%

MS ES™: 4453

'H SIMP (400 MI'y, IMCO—-d6) & 12,86 (c, 1H), 7,85 (¢, 1H), 7,78 (c, 1H), 7.73-7,58
(m, 2H), 7,33 (T, J=7 T'u, 1H), 7,19-7,06 (m, 1H), 6,85 (c, 1H), 6,67 (¢, 1H), 6,37 (n, J=8 I'Ly,
1H), 4,58-4,49 (m, 1H), 3,66 (c, 3H), 3,13-3,08 (m, 1H), 3,03-2,97 (m, 1H), 2,77 (1, J=7 I'n,
4H), 2,61 (1, J=7 I'u, 4H), 1,96-1,86 (m, 4H).

2K

Metua(2R)-2-{[(1,2,3,5,6,7-rekcaruapo—s—mHaanen—4—uia)kapoaMoni| aMuHO }—3—

(3—ruapoxcudgeHnsI)nponaHoaT

OH OH
o)
——
A O 3 O

HNY N’H\N“
H H

Hol O~ O

- CH3 CH3

UB: ruapoxnopun metun (2R)—2—amuHo—3—(3-ruapokcud eHUI )IIPonaHoaTa

OO6mmit ciocod A

Boxon=50%

MS ES™: 395,1

'H SIMP (400 MTI'n, IMCO—d6) & 9,33 (c, 1H), 7,89 (c, 1H), 7,08 (r, J=8 'y, 1H), 6,87
(c, 1H), 6,66-6,61 (M, 1H), 6,61-6,56 (M, 2H), 6,30 (x, J=8 'y, 1H), 4,48-4,43 (m, 1H), 3,64 (c,
3H), 2,97-2,93 (m, 1H), 2,90-2,85 (m, 1H), 2,79 (1, J=7 T'u, 4H), 2,68-2,60 (M, 4H), 1,98-191
(m, 4H).

2L
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Metuan (2R)-2-{[(1,2,3,5,6,7-rekcarnapo—s—mugaunen—4—un)kapoamonsi|aMmuHo}—3—

[3—(1H-—nupa3zon—3—una)penun|nponanoar

. B

N\ Nao

o)
S ——_
LA O 2+ O
HNY NJ\N“
H H

o) o)

HCl ™ >ch, ~CH,

UB: ruapoxnopun metun (2R)-2—amuno—3—[3—( 1 H-nupazon—S—wi)denun|npornanoara

OO6muii cocod A

[TponykT 3aTeM OYHUINAIU C MOMOIIBIO (3T XpomaTtorpaduu ¢ MOJyYeHHEM YKa3aHHOTO
B 3ar0JIOBKE COEIMHEHHUSI.

Boxon=32%

MS ES™: 445

'H SIMP (400 MI'y, IMCO-d6) & 12,86 (c, 1H), 7.88-7,50 (m, 4H), 7.41-7,28 (v, 1H),
7,19-7,06 (m, 1H), 6,85 (c, 1H), 6,67 (¢, 1H), 6,37 (n, J=8 T'n, 1H), 4,61-4,47 (m, 1H), 3,66 (c,
3H), 3,13-3,09 (v, 1H), 3,03-2,98 (m, 1H), 2,77 (t, J=7 I'y, 4H), 2,61 (1, J=7 'y, 4H), 1,95-1,87
(m, 4H).

2M

Metua(2R)-2—-{[(1,2,3,5,6,7-rekcarnapo—s—uHaaneH—4—uia)kapoamMoui|aMuHo }—3—

[3—(ruapoxcumerni)penun|nponanoar

Br
O o)
N’H“Nw' ° — /u\ 20
H o H o 4 N
~CH,

0
~CH,

OH

B repmerndecku 3akpbiTOil MpoOupke B OE3BONHOM AHMOKCaHE B atMocdepe Ar mpu
KOMHATHOW Temreparype pactBopsuid (tpubyruncranawi)meranon (153 wr, 0,44 mmons, 1
5kB.), Terpakuc(tpudenmndochun)nannanuii(0) (25,2 mr, 0,005 mmons) u merun (2R)-3—(3—
opompenmn)-2—{[(1,2,3,5,6,7-rekcarugpo—s—mHIaueH—4—mi1)kapOaMOmI |aMIUHO } IPOITAHOAT
(200 mr, 0,44 mmonb). PeakunonHyr0 cMech nepeMernBainy npu temmneparype 80°C B TeueHne

18 4. Ilocne oxna)kaeHust 10 KOMHATHOW TEMIIEPATYPbl PEAKLIMOHHYI0 CMECh KOHLIEHTPUPOBAJIU
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U ouHInanu ¢ nomoureio ¢mem xpomarorpadun (JIXM/MeOH) ¢ nmonydeHneM yka3aHHOTO B

3aroJioOBKE COCAUMHEHUA B BUAC TBEPAOrO BCIICCTBA KEJITOI'O IBETA.

Brxon=10%

MS ES*: 409
'H SIMP (400 MI'n, IMCO-d6) & 7,86 (c, 1H), 7,26 (1, J=8 I'u, 1H), 7,19 (1, J=8 Ty,

1H), 7,13 (c, 1H), 7,05 (1, J=8 Ty, 1H), 6,87 (c, 1H), 6,34 (1, J=8 I', 1H), 5,16 (1, J=6 I'n, 1H),
4,52-4.43 (v, 3H), 3,64 (c, 3H), 3,06-3,02 (v, 1H), 2,98-2,93 (m, 1H), 2,79 (r, J=7 T'u, 4H),
2,64 (1, J=7 T, 4H), 1,98-1,91 (m, 4H).

2N
Metua(2R)-3-amuno—2-{[(1,2,3,5,6,7-rekcaruapo—s—uHaaneH—4—

WiI)kapéamonjilaMmuHo} IponaHoat

H,C
H3C\\/CH3

0

OY
NH
j\ EF i "
v _—
N N V- 0
H H N)kN\\
O H H
3 O\.

0
CH
CH,

UB: merun (2R)-3—{[(Tper—Oyrokcu)kapbonumn]amuno }—2—{[(1,2,3,5,6,7-rexcarunpo—
s—uHaaneH—4—11)kapOaMOnI|aMUHO  TIPONIAaHOAT
OO6mwuii cocob C

Brixon=82%

MS ES*: 3182
'H SIMP (400 MT', IMCO—d6) & 8,22 (c, 1H), 8,14 (c, 3H), 6,90 (c, 1H), 6,83 (z, J=8

T'w, 1H), 4,54-4,49 (m, 1H), 3,70 (¢, 3H), 3,25-3,21 (m, 1H), 3,16-3,03 (m, 1H), 2,80 (t, J=7 T,
4H), 2,72 (1, J=7 T, 4H), 2.00-1,93 (m, 4H).

20
Metua(2R)-2-{[(1,2,3,5,6,7-rekcaruapo—s—mnaanen—4—uia)kapoaMonsi|aMuHo }—4—

(MeTuncynabpaHnI)0yTaHoAT

CH
~CHg
S s” CH,

H,N

O
HCI \CHE O\
CH,
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UB: runpoxnopun MeTuinoBoro s¢upa D—meTnonnHa

OO6muii cocod A

Bexon=72%

MS ES™: 363,2

'H saMP (400 MI'u, IMCO-d6) 6 7,78 (c, 1H), 6,88 (c, 1H), 6,52 (x, J=8 I', 1H), 4,35—
4,30 (m, 1H), 3,66 (c, 3H), 2,79 (1, J=7 'y, 4H), 2,68 (T, J=7 I'u, 4H), 2,06 (c, 3H), 2,00—1,85 (M,
6H).

2P

Metua(2R)-3—(3—aueramuaopennn)-2—{[(1,2,3,5,6,7-rexcarnapo—s—muganeHn—4—

WiI)kapéamonji|aMuHo} IponaHoaT

0
A I
H,C” NH
3 H,C” “NH
0
v o —
HQN\\ NAN\\“ 0
0 H H
HCl Z~ep, 0w
CH,

UB: runpoxnopun metun (2R)—2—-amnno—-3—(3—aueramuaodeHun)npomnasoara

OO6muii cmocod A

IleneBoe coemuHeHue 3areM ouuinanu ¢ nomombio FCC ¢ monmyueHneM yka3aHHOTO B
3aroJIOBKe COeIMHEHHUs B BUJI€ TBEPAOrO BELIECTBA OEJIOro 1BETA.

Bexon=11%

MS ES™: 436,4

'H SIMP (400 MI'y, IMCO—-d6) § 7,91 (c, 1H), 6,93 (t, J=8 I', 1H), 6,87 (¢, 1H), 6,47
6,40 (m, 1H), 6,40-6,35 (m, 1H), 6,32-6,24 (M, 2H), 5,00 (¢, 1H), 4,46-4,34 (m, 1H), 3,64 (c,
2H), 2,91-2,75 (m, 6H), 2,67-2,63 (m, 4H), 1,98-1,91 (m, 4H).

20

Merun  2-{[(1,2,3,5,6,7-rekcaruapo—s—unaanes—4—uia)kapéamoun]amuno}—3—(1—

metuii-1H-nupazon—4-un)nponanoar
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CH,
! CH,
N, /
f N '| N\
N
o o)
—_—
HoN o)
2 NJI\N
O~cH L
2 HC 3 ~cH

3

UB: nurunpoxiopun MeTun 2—amMuHo—3—(1-meTun—1 H-nupa3on—4—un)nponanoara

OOmmii ciocod A

LleneBoe coenunenne 3arem ouninanu ¢ nomoupio FCC ¢ monmydeHueM yka3aHHOTO B
3aroJioBKe COeMHEHUS B BUE TBEPAOTO BElIlecTBa OEJIoro 1BeTa.

Boxon=5%

MS ES*: 383,3

'H SIMP (400 MTI'u, AMCO—-d6) § 7,91 (¢, 1H), 7,45 (c, 1H), 7,22 (z, J=1 I'y, 1H), 6,88
(c, 1H), 6,30 (n, J=8 I'u, 1H), 4,45-435 (m, 1H), 3,79 (¢, 3H), 3,66 (c, 3H), 2,91-2,82 (m, 2H),
2,79 (t, J=7 'y, 4H), 2,67 (T, J=7 I'y, 4H), 1,99-1,92 (m, 4H).

2R

Metua(2R)-2-{[(1,2,3,5,6,7-rekcaruapo—s—mHaanen—4—uia)KapoaMouwi| aMuHO }—3—
[3-(2—oxkconuppoanann—1-nia)dpenunanponanoar

o (.

N
N
I 0
W 0O E—
HQN“ NJI\N‘W O
D‘CH H H
HCI

o)
3 “CH,

UB: metun (2R)-2-amua0—3—{ 3—[(2—0XOLUUKIIONEHTH)aMUHO | peHNIT } IpOTIaHoaT

OOmuii cocob A

IleneBoe coenuuHeHue 3areM ounmmanu ¢ nomombo FCC ¢ monydyeHneM yka3aHHOTO B
3aroJIOBKe COEIMHEHNUS B BU/I€ TBEPAOIO BELIECTBA OEJIoro 1BETA.

Brixon=38%

MS ES™: 462,8
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'H SIMP (400 MI'y, IMCO-d6) & 7,85 (¢, 1H), 7.62-7.54 (m, 1H), 7,46 (c, 1H), 7,30 (T,
J=8 I'u, 1H), 6,95 (n, J=8 T'u, 1H), 6,87 (c, 1H), 6,33 (m, J=8 T, 1H), 4,53-4,48 (m, 1H), 3,89—
3,76 (m, 2H), 3,66 (c, 3H), 3,10-2,90 (v, 2H), 2,78 (1, J=7 'y, 4H), 2,62 (1, J=7 I'y, 4H), 2,10~
2,02 (m, 2H), 1,97-1,90 (m, 4H).

28

1,5-numernn(2R)-2-{[(1,2,3,5,6,7-rexcaruapo—s—mHaanen—4—

WI)KapOaMoONJI|aAMHHO} IEHTAHAHOAT

CH,4
I CH,
0 0O !
0 0
O
v o] —_—
HQN“ NJJ\ W o
O~en L
HCI 3 ~ CH,§

UB: runpoxnopun 1,5—aumerun (2R)—2—-aMuHONEHTaHAROATA

OOumit ciocod A

Beixon=34%

MS ES*: 375,2

'H sIMP (400 MI'y, IMCO—-d6) 6 7,80 (c, 1H), 6,88 (c, 1H), 6,49 (n, J=8 'y, 1H), 4,28—
4,22 (m, 1H), 3,65 (c, 3H), 3,60 (c, 3H), 2,80 (T, J=7 I'y, 4H), 2,68 (1, J=7 I', 4H), 2,45-2,35 (™,
2H), 2,05-1,92 (M, SH), 1,91-1,80 (m, 1H).

2T

ITHI 2-{({1H,2H,3H,6H,7H,8H,9H—uuxaonenrala]nadprasna—5-

W} Kap6aMounJ)aMHHO |aleTar

ik O _CH, 0
s S oo
s
5 H H/\n/
o)

1H,2H,3H,6H,7H,8H,9H-1{uknonenra a|Hapramua—S5—amua (20 wmr, 0,107 wmmorb)
pactBopsutn B ACN (1 mut). Jlobasmsimu pactBop 3Tui 2—u3onuaHaroanerara (17 mr, 1,2 3kB.,
0,128 mmonp) B ACN (1 MiI) M pPEAKUHMOHHYKO CMeCh IEepEeMEININBAIA TPU KOMHATHOMH
TeMrieparype B TedueHue Houn. OOpaszoBaBimiics ocamok ¢uibrpoBanu, npombBaiu ACN u
CYLIWJIA TIPU TOHUKEHHOM JIaBJIEHUU C IMOJIYYCHHEM YKa3aHHOTO B 3arojIOBKE COSAMHEHHS B
BUJI€ TBEPAOTO BEIECTBA OEJIOro LBETA.

Brixon=97%

MS ES*: 317
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'H SIMP (400 MI'n, IMCO—-d6) & 7,69 (¢, 1H), 7,34 (¢, 1H), 6,68 (r, J=6 T'u, 1H), 4,14—
4,08 (v, 2H), 3,84 (1, J=6 'y, 2H), 2,78 (1, J=8 'y, 2H), 2,67 (1, J=7 T', 2H), 2,55 (1, J=5 I'yy,
2H), 2,52-2,46 (v, 6H), 2,01-1,94 (v, 2H), 1,76-1,66 (m, 4H), 1,21 (1, J=7 'y, 3H).

2U

Merua(2R)-2—-{[(1,2,3,5,6,7-rekcarnapo—s—unaaneH—4—ua)kapoamMoni|aMuHo }—3—
{3-[(1H—nupa3on—3—-un)amuno|peHun}nponaHoar

N—NH )l\/)
CH,

!
HNU HN
o)
o —_—
)L : OH )J\ o O«
N N\\' N N
H H H H
o o

HB: (2R)-2-{[(1,2,3,5,6,7-rexcarunpo—s—uHaamneH—4—wui)kapdamon |aMuHo }—3—{ 3—
[(1H—mmpazon—3—wnn)amuHao]peHnn j mpomaHoBast KUCIOTa

OO6umit cocod B

IlponyxT 3areM ouMIaduM C MoOMoOIIbl0 mpenapatuBHoil BOXX ¢ nonyuenuem
JKEJIAeMOT0 MPOAYKTA B BU/I€ TBEPAOIO BEIIECTBA OEJIOro LBETA.

Bexon=38%

MS ES™: 460

'H SIMP (400 MI'r, IMCO-d6) & 8,40 (c, 1H), 7,90 (¢, 1H), 7,57 (n, J=2 ', 1H), 7,18
7,13 (m, 2H), 7,12-7,07 (m, 1H), 6,86 (¢, 1H), 6,53 (n, J=7 I'u, 1H), 6,26 (x, J=8 I'y, 1H), 5,86
(n, J=2 I'u, 1H), 4,47 (m, 1H), 3,65 (c, 3H), 2,97-2,86 (m, 2H), 2,78 (1, J=7 I'y, 4H), 2,66-2,62
(m, 4H), 1,97-1,90 (m, 4H).

2V

(2R)-2-{[(1,2,3,5,6,7-T"excaruapo—s—uHaauneH—4—uia)kapoamonn]amuno}—3—[3—(1H-
nupa3oi—3—uii)peHu | nponaHoBasi KHCJI0TA

HN

7\ HN
N ’
N e\
o o]
A0 —
HNY N JI\N\\\' o)
OH H H
2 HCI OH
Juruapoxnopun (2R)-2-amun0—3—[3—(1H—mmupaszon—3—un)denun]nponanosOM

kuciotsl (180 mr, 0,59 mmorns) pacteopsiiu B 1M NaOH (0,7 mn, 1,20 MMonb) 1 oXnaxkganu 10

temnepatypbl 0°C. IlomyueHHsbIli pacTBOp 3areM oOpalaThlBaIM IO KallisiIM pPacTBOPOM
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npomexxyrouHoe coexamHeHne A (120 wmr, 0,60 mmonb) B ameroHe (1,4 wmu). Ilocne
nepeMeIIuBaHus TP KOMHATHOH TemIiepaTtype B TeueHHe 24 49 n00aBisaM CIEIYIOIIYIO
NOPLMIO MpoMekyTouHoro coeauHeHuss A (120 wmr, 0,60 mmonp) B anerone (1,4 mi).
PeakMOHHYIO CMeCh MEpEeMElIMBAIM IPU KOMHATHOM TeMIeparype B TeueHue eme 24 u.
PeakirioHHy10 cMech (UIBTPOBAIM U COOpPAHHBIM TBEPABIH MPOAYKT PACTHUPAINA B AlETOHE.
3areM ero ouMINaIM ¢ MoMoulbio mnpenapatusHoi BOXKX ¢ momyueHnmeMm yka3aHHOro B
3aroJIOBKe COCIMHEHHS B BHJIE ITOPOLIKa OEJIoro LBeTa.

Brixon=7%

MS ES* 431,1

'H SIMP (400 MI'y, IMCO-d6) & 12,92 (c, 2H), 7,87 (c, 1H), 7,70 (c, 1H), 7,67-7,61
(M, 2H), 7,32 (T, J=8 ', 1H), 7,14 (», J=8 I'y, 1H), 6,84 (c, 1H), 6,64 (n, J=2 I'y, 1H), 6,25 (7,
J=8 I'u, 1H), 4,46-4,41 (m, 1H), 3,17-3,12 (M, 1H), 3,01-2,96 (m, 1H), 2,77 (T, J=7 I'y, 4H),
2,62 (1, J=7 T, 4H), 1,94-1,87 (m, 4H).

2X

Irtua 2-{[(1,2,3,5,6,7-rekcaruapo—s—uHIaneH—4—HJ1)KAPOAMOWI | AMHHO } ALIETAT

0
)J\ OH <
—_—
N N/\n’ O. _CH
H H NJ'I\N/\"/ ~ =3
0 H H
0

2—{[(1,2,3,5,6,7-T"ekcarunpo—s—uHaaneH—4—uia)kapOaMOnI |aMHUHO } YKCYCHYIO  KHUCJIOTY
(80 wmr, 0,3 mmonb) cycneHgupoBanu B auokcane (1 mu) u 3arem oOpabarbBamu 1,1°—
kapOonmanumunazonom (61 mr, 0,37 mmonb). Ilocne nepememnBaHMs NPH KOMHATHOH
Temrepatype B TedeHue 15 MuH nobaisiu staHoN (2 mi, 33,5 MMOJIb) U PEAKIIMOHHYIO CMECh
KUISITWIN ¢ OOpaTHbIM XOJIOAMJIBHUKOM B TedeHHe 4 4. PeaklMOHHyI0 CMeCh yHapUBAaJIH,
pactupanu B Boxe, (WIBTPOBAIM M TMEPEKPUCTAIM30BBIBAIIM W3 KHISALIErO 3TaHONA C
NIOJIy4€HHEM YKA3aHHOTO B 3ar0JIOBKE COEAMHEHUsI B BUZIE MTOPOIIKa O€JIoro 1BeTa.

Beixon=22%

MS ES*: 303,1

'H AMP (400 MI'y, IMCO) & 7,92 (c, 1H), 6,89 (c, 1H), 6,33 (1, J=6 I'n, 1H), 4,13-4,07
(m, 2H), 3,81 (m, J=06 I'y, 2H), 2,80 (1, J=7 'y, 4H), 2,70 (1, J=7 'y, 4H), 2,09-1,84 (M, 4H),
1,21 (1, J=7 I'u, 3H).

2W

1L4-Tumerun(2R)-2-{[(1,2,3,5,6,7-rexcaruapo—s—uHaaneH—4—

ni)kapéamonsilamuHo}0yTaHAHOAT
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O/CHS

O,CH
0
0 0
‘\‘ o —h
HNY o 0
2 N)J\N\
O“CH AR5
HC' 3 \CH

UB: runpoxnopun 1,4-gumerun (2R)-2—-amuHoOyTanuoaTa

3

3

OO6wmuii ciocod A

Brixon=46,7%

MS ES™: 361,0

'H sIMP (400 MTI'y, AIMCO-d6) 6 8,02 (c, 1H), 6,88 (c, 1H), 6,57 (n, J=8,5 I'u, 1H),
4,64-4,54 (m, 1H), 3,65 (¢, 3H), 3,63 (c, 3H), 2,87-2,74 (M, 6H), 2,67 (1, J=7,3 T'u, 4H), 2,02—

1,88 (m, 4H).

2Y

Metuan (2R)-2-{[(1,2,3,5,6,7-rekcarnapo—s—muganen—4—un)kapoamonsi|aMmuHo}—3—
(¢ennnnponanoar

O
© J’I\ O
W - 4t
A} Sy
H,N CHs H H CHj,
Hcl © o)

UB: rugpoxnopun metui (2R)-2—-amuno—3—¢peHmmponanoara

OO6wmutii ciocod A

Broxon=44%

MS ES™: 379,1

'H SIMP (400 MTI'u, IMCO) & 7,85 (¢, 1H), 7,49-7,05 (m, 5H), 6,87 (c, 1H), 6,33 (x, J=8
I'n, 1H), 4,53-4,44 (m, 1H), 3,64 (¢, 3H), 3,11-3,01 (m, 1H), 3,0-2,92 (M, 1H), 2,79 (1, J=7 I'Ly,
4H), 2,63 (1, J=7 ', 4H), 2,03-1,87 (m, 4H).

27

Metun (2R)-2-{[(1,2,3,5,6,7-rekcarnapo—s—muganen—4—un)kapoamonsi|aMmuHo}—3—
(4-ruapoxcudeHun)nponaHoar
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OH OH
0
A\ O\ A O
H N CH, N)]\N"" ~CH,
Hcl O H H 0

UB: ruapoxnopun metui (2R)—2—amuHo—3—(4—ruapokcud eHuI)ponaHoaTa

OO6wmwuii ciocod A

Boxon=33%

MS ES™: 3953

'H SIMP (400 MI'y, IMCO) § 9,25 (¢, 1H), 7,86 (c, 1H), 6,96 (1, J=8 T'y, 2H), 6,87 (c,
1H), 6,68 (n, J=8 I'u, 2H), 6,24 (n, J=8 T'u, 1H), 4,44-437 (m, 1H), 2,96-2,83 (M, 2H), 2,79 (T,
J=7Tu, 4H), 2,64 (1, J=7 I'u, 4H), 2,0-1,90 (m, 4H).

2AA

ponan—2—un 2-{[(1,2,3,5,6,7-rexcaruapo—s—mHganen—4—

ni)kapbamonslamuno}anerar

0. _CH; 0
HEN/\H/ \l/ JI\ O. _CH
O  CH, N H/A\E/ hd ’

HCl CH,

UB: nponan ruppoxaopun —2—ui 2—aMUHoOAaIeTara

OO6wmutii ciocod A

Boxon=58%

MS ES*: 317,2

'H sIMP (400 MI'u, IMCO) 6 7,91 (¢, 1H), 6,89 (¢, 1H), 6,32 (1, J=6 I';, 1H), 4,97-4,88
(m, 1H), 3,78 (n, J=6 I'u, 2H), 2,80 (1, J=7 'y, 4H), 2,71 (1, J=7 'y, 4H), 2,0-1,92 (m, 4H), 1,22
(n, J=6 T'u, 6H).

2BB

Metua (2R)-3-kap6amonn—2—-{[(1,2,3,5,6,7-rekcaruapo—s—mHganen—4—

Wi)kapéamonjilaMmuHo} IponaHoaT
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NH,
NH,
0
0 @
A 0 —_—

H,N® ~CH, N JI\N\‘,. Oy

3
o H H
HCl ©

UB: runpoxnopun metui (2R)—2—-amuno—3—kapbamousmnponanoara

OO6wmwuii ciocod A

Boxon=50%

MS ES™: 346,1

'H SIMP (400 MI'y, JIMCO) & 8,07 (c, 1H), 7,46 (c, 1H), 6,96 (c, 1H), 6,87 (c, 1H), 6,44
(m, J=8 T'y, 1H), 4,50 (¢, 1H), 3,62 (¢, 3H), 2,79 (1, J=7 'y, 4H), 2,74-2,64 (m, SH), 2,56 (n, J=4
I'n, 1H), 2,04-1,89 (m, 4H).

2CC

Metuan (2R)-2-{[(1,2,3,5,6,7-rekcarnapo—s—muaanen—4—ua)kapoamonsi|aMmuHo}—3—

(THO(eH—2—n)nponaHoat

HCI

UB: rugpoxnopun metun (2R)—2—-amuno—-3—(troden—2—un)npomnanoara

OO0wmuii ciocod A

Boxon=81%

MS ES™: 385,1

'H SIMP (400 MI', JIMCO) & 7,99 (c, 1H), 7,41— 7,38 (m, 1H), 7,0-6,97 (M, 1H), 6,88
(c, 2H), 6,43 (n, J=8 T'u, 1H), 4,55-4,48 (m, 1H), 3,67 (c, 3H), 3,31-3,20 (m, 2H), 2,80 (T, J=7
I'n, 4H), 2,68 (T, J=7 I'y, 4H), 2,00-1,92 (M, 4H).

2DD

Merun 2-{[(1,2,3,5,6,7-rekcaruapo—s—uHaaneH—4—uia)kapoamoni|amuno}—3—(1H—

HMHIa301—1—miI)nponaHoar
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Y ~
" o N\)
O\ —
H,N CH
2 3 r\l/U\N/["/O\.CH3
0 H H o

HCI

UB: runpoxnopun metun 2—amuHo—3—(1 H-umunazon—1-um)nponaHoara

OO0wmwuii ciocod A

Boxon=64%

MS ES™: 369,2

'H s1MP (400 MI'u, IMCO) 6 7,97 (¢, 1H), 7,53 (c, 1H), 7,07 (c, 1H), 6,90 (n, J=4 'y,
2H), 6,51 (n, J=8 I'y, 1H), 4,65-4,55 (m, 1H), 4,46-4,27 (m, 2H), 3,69 (¢, 3H), 2,80 (1, J=7 I'Ly,
4H), 2,67 (1, J=7 ', 4H), 2,00-1,93 (M, 4H).

2EE

Metua 2—{[(1,2,3,5,6,7-rekcaruapo—s—uHaaneH—4—uja)KapoaMouI | AMHHO } ALIETAT

o)
o)
HQN/\H/ ~CH, * )k O.
N N/\n’ CH,
Hol © H H o

HB: npomexxyTO4HOE coequHEHNe A U THAPOXJIOPHUI METHI 2—aMUHOAaLleTaTa

OOmwuii cocob A

Brxon=68%

MS ES*: 289,0

'H SIMP (400 MI'n, MCO) & 7,92 (c, 1H), 6,89 (¢, 1H), 6,34 (1, J=6 T'n;, 1H), 3,84 (x,
J=6 T, 2H), 3,64 (¢, 3H), 2,80 (T, J=7 'y, 4H), 2,70 (T, J=7 'y, 4H), 2,09-1,84 (m, 4H).

2FF

(2S)-2-{[(1,2,3,5,6,7-T excaruapo—s—uHaaneH—4—uja)kapoamonaMuno}—3—

(pennnnponanosas Kuca0TA

OH —_— OH
H2N N)J\N
0 H H

UB: (25)-2—amMuHO—-3—(peHnuImnponaHoBas KUCI0Ta
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OO6muii cocod A

Brxon=62%

MS ES*: 365,1;

'H SIMP (400 MI'u, IMCO-d6) & 12,76 (c, 1H), 7,88 (c, 1H), 7.36-7,26 (m, J=7 I,
2H), 7,27-7,17 (m, 3H), 6,86 (¢, 1H), 6,23 (n, J=8 T'u, 1H), 4,49-4,39 (m, 1H), 3,13-3,05 (m,
1H), 2,98-2,90 (m, 1H), 2,79 (1, J=7 I'y, 4H), 2,65 (1, J=7 'y, 4H), 2,00-1,90 (M, 4H).

2GG
Metua 2-{[(1,2,3,5,6,7-rexcaruapo—s—mHaaueH—4—ua)kapoaMmonsi|aMmuno}—3—
(¢enunnponanoar
0
9]
NJ\N ~CH,
H H
O

Cwmech: METHI (2R)-2-{[(1,2,3,5,6,7-rexcarunpo—s—uHaamneH—4—

wi)kapbamon|aMuHo }—3—¢penuwnnpomnanoar u wmermn (2S)-2-{[(1,2,3,5,6,7-rexcarunpo—s—
uHAaeH—4—min)kapbamMoni |aMuHO }—3—(eHUIIIPOaHoaT

2HH

Metua(2R)-3—(3—amunodenna)-2—{[(1,2,3,5,6,7-rekcaruapo—s—uHaaneH—4—

WiI)kapéamonilaMmuHo} IponaHoaT

NH, 0 NH;
—_—
A\ 0 ¥ Q
HNY “CH, N)J\N‘\ “CH,
H H
0 0

UB: npoMexyToyHoe  coequHenne A u wmetun  (2R)-2-ammuHO0-3—(3—
arieTaMu10(peHII ) IPOTIAaHOAT

OO6umit ciocod A

Bexon=10%

MS ES*: 394,7

'H SIMP (400 MI'ny, JIMCO—d6) § 7,91 (c, 1H), 6,93 (t, J=8 'y, 1H), 6,87 (c, 1H), 6,47
6,40 (m, 1H), 6,40-6,35 (m, 1H), 6,34-6,23 (M, 2H), 5,00 (c, 1H), 4,46-4,34 (M, 1H), 3,64 (c,
2H), 2,91-2,75 (M, 6H), 2,65 (1, J=7,8 'y, 4H), 2,01-1,89 (M, 4H).

211

Metuan (2R)-2-{[(1,2,3,5,6,7-rekcarnapo—s—muganen—4—un)kapoamonsi|aMmuHo}—3—

METOKCUIIPONMAaHOAT
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i
@]
o
A O
HJLH\\ ~ CHS
O

UB: rugpoxnopun metui (2R)—2—-amMmuHo—-3—-MeTOKCUIIponaHoara

OO0uwmit ciocod A

Boixon=75%

MS ES+: 3331

'H SIMP (400 MI'y, IMCO-d6) § 7,99 (c, 1H), 6,87 (¢, 1H), 6,51 (n, J=9 'y, 1H), 4,45—
4,37 (m, 1H), 3,77-3,70 (m, 1H), 3,66 (c, 3H), 3,61-3,52 (m, 1H), 3,28 (¢, 3H), 2,79 (T, J=7 I'ny,
4H), 2,68 (1, J=7 ', 4H), 2,03-1,89 (m, 4H).

2]J

Metuan (2R)-2-{[(1,2,3,5,6,7-rekcarnapo—s—muaanen—4—un)kapoamonsi|aMmuHo}—3—

THAPOKCUIIPOIIAHOAT

CH
0
L O
”J\H\\ ~ CH3
o]

UB: runpoxnopun metun (2R)—2—-amMuHo—-3-TuapoKcHnponaHoaTa

OO6muii cocod A

CoenuHeHue 3areM OYMINAIU pacTUpaHHeM B MUHUMaibHOM KonuuectBe JIMCO.
[TonyueHHbIH TBEpABIA MPOAYKT GUIBTPOBAIH, TpoMbiBaiu nocienoareabHo ACN u EtO u
CYLIUJM B BaKyyMe€ C MOJY4YEHUEM YKA3aHHOTO B 3aroJIOBKE COEAUWHEHUs] B BHAE MOPOIIKA
Oenoro 1Bera.

Boixon=68%

MS ES™: 319,1

'H sMP (400 MTI'y, AMCO—d6) 6 8,04 (¢, 1H), 6,88 (¢, 1H), 6,46 (n, J=8 I'y, 1H), 5,17
(t, J=4 T'u, 2H), 4,36-4,19 (m, 1H), 3,90-3,73 (M, 1H), 3,66 (c, 3H), 2,80 (1, J=06 I'y, 4H), 2,75—
2,63 (M, 4H), 2,05-1,88 (m, 4H).

2KK

Otun  (2R)-2-{[(1,2,3,5,6,7-rexcaruapo—s—muaanen—4—ua)kapoamonsijaMmuno}—3—
[3-(1H-nupa3zon—4—ua)pennii|nponanoar
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UB: ruapoxnopun >tui (2R)-2—amuno—3—[3—(1H-nupazon—3—wun)penun |nponaHoara

OO6wmwuii ciocod A

Coenunenue 3aTeM ounmain ¢ nomoupro npenapatuBaoil TCX (rexcan:stunanerar 4:1)
C TIOJIyYeHHEM YKa3aHHOT'O B 3ar0JIOBKE COSIMHEHUS B BUJI€ TBEPIOTO BEIECTBA JKEJITOrO LBETA.

Boexon=1%

MS ES™: 459,2

'H amP (400 MI', IMCO—d6) 6 12,93 (broad s, 1H), 8,24 (broad s, 1H), 7,76-7,59 (m,
3H), 7,33 (t, J=8 I'u, 1H), 7,14 (n, J=8 I', 1H), 6,84 (¢, 1H), 6,80 (mupoxkwuii ¢, 1H), 6,67 (x,
J=2 T'u, 1H), 4,52-4.41 (m, 1H), 4,14-4,03 (m, 2H), 3,12-2,96 (m, 2H), 2,77 (1, J=7 T'y, 4H),
2,62 (1, J=7 T, 4H), 1,98-1,90 (m, 4H), 1,16 (1, J=7 I';, 3H).

2LL

(2R)-2-{[(1,2,3,5,6,7-T' ekcaruapo—s—uHaaneH—4—uia)kapoamousi|aMuHO }—3—

(MUpHANH—-3-UI)IPONAHOBAs KHCJIOTA

| =
o N
N)k N\\\‘ OH
H H
0

K cycnensun (2R)-2—-amuno—3—(nupuauH—3—wi)nponanoBoi kuciaotel (200 mr, 1,2
mMmoJib, 1 3kB.) B anerone/H,0O (1:1, 8 mu) noGasmsuiu EN (252 mxo, 1,8 mmons, 1,5 3kB.), u
CMeCh TepeMeIINBaIN B TeueHue 5 MuH. JloOaBisii pacTBOP MPOMEKYTOUHOTO COSAUHEHUsT A
(264 wr, 1,3 mmonb, 1,1 5kB.) B TT'® (2 M) 1 peakIHOHHYIO CMECh MEPEMELINBAIN B TEUECHUE
HOYM TpH KOMHATHOW Temmepatype. OObeM CMeCH HAIOJOBHHY YMEHbINAIH B BaKyyMe, U
0o0pa3oBaBIIMIACS OCANOK Oenoro ImBera OT(UIBTPOBBIBAIH, MPOMBIBAN IOCIEIOBATEILHO
Bogoi, ACN u Et;O u cymmnm B Bakyyme C MOJyYEHHEM YKa3aHHOTO B 3arOJIOBKE COCIUHEHUS
B BUJIE TIOPOIIKA OEJIoro 1BeTa.

Brixon=68%

MS ES+: 366,3

'H SIMP (400 MI'ny, JIMCO—d6) & 12,91 (c, 1H), 8,44 (n, J=4 I'y, 1H), 8,41 (c, 1H), 7,86
(c, 1H), 7,61 (n, J=7 I'y, 1H), 7,37-7,29 (M, 1H), 6,86 (c, 1H), 6,32 (x, J=8 I'y, 1H), 4,50-4,38
(M, 1H), 3,18-3,06 (m, 1H), 3,01-2,91 (m, 1H), 2,78 (T, J=7 I'y, 4H), 2,63 (T, J=7 I'y, 4H), 1,98—
1,90 (m, 4H).
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2MM
2-MeTOKCHATHII (2R)—2-{[(1,2,3,5,6,7-rekcarugpo—s—uHaaneH—4—

wi)kapbéamon|amMuHo}—3—(nupuaAHH—3—1JI1)IPONAHOAT

| =
[®] ZN
W (0] CH
NJJ\N\\ -\‘/\O/ 3
H H
(0]

UB: runpoxnopun 2—metokcustui (2R)-2—amuno—-3—(nupunuH—3—wi)nponaHoara

OO6umit ciocod A

Beixon=28%

MS ES*: 4245

'H SIMP (400 MI'ny, JIMCO—d6) & 8,47-8,44 (m, 1H), 8,42 (n, J=2 I'y, 1H), 7,92 (c, 1H),
7,68-7,59 (M, 1H), 7,38-7,30 (m, 1H), 6,87 (c, 1H), 6,50 (n, J=8 I'u, 1H), 4,58-4,49 (m, 1H),
4,26-4,14 (m, 2H), 3,59-3,48 (m, 2H), 3,28 (¢, 3H), 3,14-3,06 (M, 1H), 3,05-2,96 (m, 1H), 2,79
(t, J=7 T, 4H), 2,62 (1, J=7 I'y, 4H), 1,98-1,90 (m, 4H).

2NN

Hukao6yrun (2R)—2-{[(1,2,3,5,6,7-rekcarugpo—s—uHaaneH—4—

ni)kapbéamon|amuno}—-3—(nupuAHH—3—1J1)IPONAHOAT

| =
o =N
NJJ\N\\“ OU
H H 0

UB: nuknobyruia (2R)-2—-amuno-3—(mupuanH—3—mn)nponaHoar

OO0uwmit ciocod A

ChIpoii MpoayKT 3aTeM OYHINaIK ¢ momoinbio npenapatusaoit BOYXXX (HCOOH 06ydep)
C TIOJIyYeHHEM YKA3aHHOT'O B 3ar0JIOBKE COEMHEHHUsI B BUJI€ TBEPIOTO BelecTBa OEJIoro 1BeTa.

Boexon=2%

MS ES*: 4204

'H SIMP (400 MI'y, JIMCO-d6) & 8,51-8,35 (v, 2H), 7,91 (c, 1H), 7,68-7,59 (m, 1H),
7,38-7,29 (M, 1H), 6,87 (¢, 1H), 6,49 (n, J=8 T'n, 1H), 4,96-4,85 (m, 1H), 4,50-4,39 (m, 1H),
3,12-3,04 (m, 1H), 3,04-2,95 (m, 1H), 2,78 (1, J=7 I'y, 4H), 2,63 (T, J=7 'y, 4H), 2,30-2,20 (™,
2H), 1,99-1,89 (m, 4H), 1,80-1,68 (m, 1H), 1,67-1,52 (m, 1H).

200

MuxaonponuaMeTua (2R)-2-{[(1,2,3,5,6,7-rekcarugpo—s—uHaaneH—4—

ni)kapoéamon|amMuHo}—-3—(nupuAHH—3—H1J1)IPONAHOAT
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| SN
0 AN
NJ\N““ o\/A
H O H O

UB: nuknonporuimeTi (2R)—-2—-amuuo—3—(mupunnH—3—1in)nponanoar

OO0uwmit ciocod A

IMponykr ouumanu ¢ mnomompbio npenapatuBuoii BOXX (HCOOH Oydep) c
NIOJIy4€HHEM YKA3aHHOTO B 3ar0JIOBKE COEAMHEHUsI B BUZIE TBEPJIOTO BelecTBa Oeoro nBera.

Brixon=8%

MS ES*: 4204

'H SIMP (400 MI'y, IMCO—d6) & 8,48-8,40 (m, 2H), 7,93 (c, 1H), 7,64 (n, J=8 I', 1H),
7,38-7,29 (m, 1H), 6,87 (c, 1H), 6,51 (n, J=8 T'u, 1H), 4,56-4,47 (m, 1H), 3,91 (n, J=7 I'y, 2H),
3,13-3,05 (m, 1H), 3,05-2,97 (m, 1H), 2,78 (1, J=7 ', 4H), 2,63 (1, J=7 I'u, 4H), 2,02-1,85 (m,
4H), 1,13-0,99 (m, 1H), 0,56-0,47 (M, 2H), 0,34-0,21 (M, 2H).

2PP

IMukaoneHTHN (2R)-2-{[(1,2,3,5,6,7-rekcaruapo—s—uHaaueH—4—

ni)kapbéamon|amuno}—-3—(nupuaAHH—3—1J1)IPONAHOAT

I =
O 2N
N)LN\\“ o
YD
O

UB: comp autpudTOopMeTaHCyNb(OHOBOH KHCIOTH LUKIONEHTHN (2R)-2—-ammuuHo—3—
(MupuIUH—3—1I1)POMaHoaTa

OOmwuii cocob A

Cripoii mponykt oummnaian ¢ nomoinbto npenapatusHoi BOXX (HCOOH Oydep) ¢
NOJIy4eHHEM YKA3aHHOTO B 3ar0JIOBKE COSAMHEHUS B BHJIE TBEPJIOTO BelecTBa OeJIoro 1Bera.

Brixon=9%

MS ES*: 434,5

'H SIMP (400 MI'ny, JIMCO—d6) & 8,45 (n, J=5 I'y, 1H), 8,43-8,38 (m, 1H), 7,85 (c, 1H),
7,63 (n, J=8 I'y, 1H), 7,40-7,29 (m, 1H), 6,88 (c, 1H), 6,42 (n, J=8 I'y, 1H), 5,12-5,03 (M, 1H),
4,47-437 (m, 1H), 3,11-2,94 (m, 2H), 2,79 (T, J=7 ', 4H), 2,63 (n, J=7 'y, 4H), 1,95 2,02-1,88
(M, 4H), 1,87-1,72 (m, 2H), 1,67-1,46 (m, 6H).

200

Metua (2R)-3—umano—2—{[(1,2,3,5,6,7-rekcarugpo—s—uHaaneH—4—

WiI)kapéamonjilaMmuHo} ponaHoat
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—
o)
)J\ w O\
N N CH;,
H H
0
Metun (2R)—3—kapbamonn—2—{[(1,2,3,5,6,7-rekcaruapo—s—uHuanes—4—

ni)kapbamont|amuHo jiporiaHoat (npumep 2BB) (103 wmr, 0,3 mmonb, 1 5kB.) cycneHAnpoBaIn
B Oe3BonHOM JIXM (3 mun). Jlobasisiiu napa—to3un xyuopun (239 mr, 1,2 Mmmosib, 4,2 3KB.), 3aTeM
nupuanH (240 Mk, 3 MMouib, 10 3KB.) U PEaKIMOHHYIO CMECh NepEMEIINBaIN MPU KOMHATHOM
TeMIiepatype B armocdepe aproHa B TeueHHe 72 4. PeakIMOHHYK CMECh YMapuBaId U
MOJIyYeHHBIM TBEPbIN MPOAYKT mpoMmbiBaidu mocuenoBateabHo XM, H,O u Et,O. Ceipoit
NPOAYKT OYMINAIH ¢ moMoinbio npenapatuBHoii BOXKX (Oydep ¢ MypaBbHHON KHCIIOTOH) C
MIOJIy4€HHEM YKA3aHHOTO B 3ar0JIOBKE COSAMHEHUSI.

Bexon=13%

MS ES*: 350,3 [M+Na]*

'H SIMP (400 MI'n, IMCO-d6) & 8,09 (c, 1H), 6,90 (c, 1H), 6,82 (1, J=8 'y, 1H), 4,61
4,53 (m, 1H), 3,69 (¢, 3H), 3,11-2,95 (m, 2H), 2,80 (1, J=7 I'u, 4H), 2,70 (T, J=7 I'y, 4H), 2,91-
1,93 (m, J=7 I'y, 4H).

2RR

Otun  (2R)-2-{[(1,2,3,5,6,7-rekcaruapo—s—muaanen—4—ua)kapéamonsi|aMmuHo}—3—

(mupuanH-3-ua)nponaHoaT

| ~
[0} 2N
N)LN\\“ OVCHS
H H
O

UB: runpoxnopun (2R)—-2—amMuHO—3—(MupuaH—3—HI1)IPONAHOBOIH KHUCIOTHI

OOuwmit ciocod A

Bexon=69%

MS ES*: 394,5

'H SIMP (400 MTI'u, JIMCO—d6) & 8,45 (n, J=3 I'y, 2H), 8,42 (c, 1H), 7,88 (c, 1H), 7,63
(n, J=7 'y, 1H), 7,37-7,28 (M, 1H), 6,87 (¢, 1H), 6,46 (n, J=8 I'u, 1H), 4,54-4,41 (m, 1H), 4,15—
4,07 (m, 1H), 3,14-2,94 (m, 2H), 2,79 (1, J=7 I'u, 4H), 2,62 (1, J=7 'y, 4H), 1,98-1,90 (m, J=7
I'u, 4H), 1,17 (1, J=7 I'y, 3H).

2SS

(2R)-2-{[(1,2,3,5,6,7-T' ekcaruapo—s—uHaaneH—4—uia)kapoamonsi|aMuHO }—3—

(pennnnponanosas KucI0TA



91

Metun (2R)-2—{[(1,2,3,5,6,7-rekcarunpo—s—muHaaneH—4—ui)kapOaMOus |aMUHO } —3—
¢denmnmponanoar [mpomexxyrouHoe coenuHenue 2Y] (31 mr, 0,08 mmounb) pactBopsuin B MeOH
(2 m) u Bozme (2 mu), 3atem obpadateiBaiu LiOH H,O (6 mr, 0,14 mmoib). PeakunoHHyr0 cMech
nepeMelnBaIi IPU KOMHATHON TeMIepaTrype B TeueHue 18 4.

2TT

Merun  2-{[(1,2,3,5,6,7-rexcaruapo—s—uHaaneH—4—uia)kapéaMmoun|amuHo}—3—(4—

metusi-1H-nupazon—1-un)nponanoar

CH,
4
N
o) ~N
)k O
~CH,

UB: ruapoxnopua metun 2—amMuHO—3—(4—metun—1 H-nmpazon—1-un)nponanoara

OO6umit ciocod A

Brixon=13%

MS ES™: 383,3

'H SIMP (400 MI't, IMCO-d6) & 8,05 (c, 1H), 7,38 (r, J=1 I'y, 1H), 7,26 (r, J=1 Iy,
1H), 6,89 (c, 1H), 6,36 (1, J=8 ', 1H), 4,67-4,58 (m, 1H), 4,50-4,35 (m, 2H), 3,66 (c, 3H), 2,80
(t, J=7Tn, 4H), 2,66 (T, J=7 I'y, 4H), 2,03—1,89 (M, 7H).

2UU

Itua (2R)-2—({[2,6-6uc(nponan—2—uia)derHnn]|kapdbamona}amuno)-3—(nupuauH—3—

WJI)IPONAHOAT

CHs | =
CH, _N
O

N)kN\\“ OvCH3

HooH oD

H,C
CH,

B cocyn momemanu ruapoxiopun metui (2R)-2—amuno—3—(3—uuaHodpeHn)mponaHoaTa
(50 mr, 0,217 momnb), 4-N, N—agumernnamuaonupuauH (npudmms3. 2 mr) u MeCN (1 mo).
Hobasnsinu pacteop 2,6—aun3zonponmidpennnusonnanara (43 mr, 0,217 mmons) B8 MeCN (1 M),
3areM TpwdTWwiamMuH (0,076 wmn, 0,54 wmmonb). Cocyn repMeTHUeCKH 3aKpblBall U

nepemMelBaid INPU KOMHATHOM Temneparype B TedeHue 18 u. IloaydeHHBI pacTBOp



92

pazbasmsuin JIXM, npombiBanu BomoH, cymmin Hax Na,SO; m ynapusanu. ChIpoil MpOAyKT
ounmanu ¢ nomourpio FCC (cunmukarens, 0—-100% EtOAc B rekcane) ¢ moJlydeHHUEM KeJIaeMOTO
NPOAYKTa B BUZE TBEPJOTO BEIIECTBA OEJIOro 1BETA.

Bexon=48%

MS ES™: 398.3

'H SAMP (400 MI't, IMCO—d6) & 8,45 (n, J=5 I', 2H), 7,64 (n, J=7 I'n, 1H), 7,57 (c,
1H), 7,40-7,30 (m, 1H), 7,19 (1, J=8 I'u, 1H), 7,10 (c, 1H), 7,08 (¢, 1H), 6,55 (n, J=7 I'u, 1H),
4,55-4,45 (m, 1H), 4,09 (xB, J=7 I'y, 2H), 3,19-3,05 (M, 2H), 3,05-2,95 (m, 2H), 1,17 (T, J=7 I'Ly,
3H), 1,09 (un, J=6 I'u, 12H).

2VV

ITHI 2-{[(1,2,3,5,6,7-rexcaruapo—s—uHaaneH—4—uia)kapoaMon | aMuHo }—3—

(MUPUMHANH—2—WJI)IPONAHOAT

NT ™
I
= Et,;NHCI

O N

/H\N O<_-CH;

N
H H

0]

UB: nurunpoxiaopun 3T 2—aMuHO—3—(TTUPUMUAITH—2—HJ1)IPOTTIaHOaTa

OO6muii cocod A

Boxon=43%

MS ES™: 395.5

'H SIMP (400 MT'i, IMCO-d6) § 9,77 (¢, 1H), 8,74 (n, J=5 ', 2H), 7,94 (c, 1H), 7,39
(t, J=5Twu, 1H), 6,87 (¢, 1H), 6,51 (7, J=9 I'y, 1H), 4,83-4,72 (m, 1H), 4,10-4,00 (m, 3H), 3,13—
3,02 (m, 6H), 2,78 (T, J=7 I'y, 4H), 2,66-2,58 (M, 4H), 2,00-1,86 (m, 4H), 1,19 (1, J=7 'y, 9H),
1,10 (1, J=7 'y, 3H). B xoMIutekce ¢ THAPOXJIOPHIOM TPUITHIIAMUHA.

2WW

Metun (2R)-2-{[(1,2,3,5,6,7-rekcarnapo—s—muaauen—4—ua)kapoaMmonsi|aMmuno}—3—

(5—meToxkcHNIUPUAHH—3—HJI)IPONIAHOAT

HCx
| =3
o AN
o 0
N/u\N“ “CH,
H H
0

UB: npurunpoxmnopua Meti (2R)—-2—-aMuHO—3—(5—MeTOKCUITHPUIUH—3—HUIT)[TPONAaHOATAa

OOmuii cocob A

IIponyxT ouninanu ¢ MOMOLIBK KUCIOTHOHN mpenapatusHoii BOXKX, 3atem oummanu c
nomorneio npenapatuBHoil TCX (cunukarens, 9:1 JIXM/MeOH uzokparuueckuii).

Brixon=15%
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MS ES™: 410.5

'H SIMP (300 MI'y, CDCl3) & 8,19 (¢, 1H), 7,91 (c, 1H), 7,05 (c, 1H), 6,96 (c, 1H), 5,85
(c, 1H), 4,92-4,82 (m, 2H), 3,82 (¢, 3H), 3,75 (¢, 3H), 3,23-3,15 (m, 1H), 3,05-2,97 (m, 1H),
2,89 (1, J=8T'y, 4H), 2,77-2,67 (m, 4H), 2,10-2,00 (m, 4H).

2XX

OTHa 2-{[(1,2,3,5,6,7-rexcaruapo—s—unaaueH—4—ua)kapoamouns|amuno}—3—(3—
metuii-1,2,4-oxcaanazon—S—uia)nponanoar

CHs

N4
I N
o) o)
5631&40\,%
Ho H

UB: ruapoxnopun 3tui 2—amMuHO—3—(3—MeTni—1,2,4—okcanna3on—S5—wi)npornaHoaTa

OO6muii ciocod A

Cblpoli MpOAYKT OYMINAIM C TIOMOLIBIO KHUCJIOTHOM mnpenapatuBHoi BOXX ¢
MOJTyYEeHUEM JKEJIaeMOr0O MIPOAYKTA.

Boxon=23%

MS ES™: 399.5

'H smMP (400 MI'u, IMCO-d6) 6 8,00 (c, 1H), 6,89 (c, 1H), 6,61 (n, J=8 'y, 1H), 4,75—
4,67 (m, 1H), 4,16-4,07 (m, 2H), 3,46-3,35 (m, 2H), 2,79 (1, J=7 I'y, 4H), 2,65 (1, J=7 I'y, 4H),
2,32 (¢, 3H), 2,01-1,90 (m, 4H), 1,17 (1, J=7 'y, 3H).

2YY

Metrua (2R)-2-{[(1,2,3,5,6,7-rexcaruapo—s—muaaueH—4—ui)kapoamon|aMuHo}—3—

(mupuaa3zuH—3—-WI)IponaHoaT

UB: ruapoxnopua metun (2R)—2—amuno—3—(nupunasuH—3—1jI)IpornaHnoaTa

OOumit ciocod A

Cblpoli MpOAYKT OYMINAAM C TIOMOLIBIO KHUCJIOTHOM mnpenapatuBHo BOXX ¢
MOJIy4€HUEM JKEJAeMOT0 POYKTa B BU/IE€ TBEPAOTO BEIECTBA OEJIOro LBeTa.

Brixon=23%

MS ES*: 3814
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'H SIMP (400 MI'n, IMCO—d6) & 9,12 (dd, J=5, 2 T, 1H), 7,90 (c, 1H), 7.66-7,58 (M,
2H), 6,86 (c, 1H), 6,53 (m, J=8 I'u, 1H), 4,76-4,71 (m, 1H), 3,63 (c, 3H), 3,44-3,32 (m, 2H),
2,79-2,75 (m, 4H), 2,60-2,56 (M, 4H), 1,96-1,89 (M, 4H).

277

ITHA 2—-{[(1,2,3,5,6,7-rexcarnapo—s—unaaueH—4—un)kapoamonJi|amuuo}—3—(1,2—
0KCa30/1—4—HJI)IPONIAHOAT

o
[
0
NN
H H
0

UB: runpoxnopun 3tun 2—aMuHo—3—(1,2—0Kkca3zon—4—ui)nponaHoaTta

OO6umit ciocod A

Cblpoii MpOAYKT OYMINANM C TIOMOIIBIO KHCJIOTHOM mnpenapatusHo BOXX ¢
MOJIy4EHHEM JKEJIAeMOT0 MPOIYKTA B BU/IE€ TBEPAOTO BEIIECTBA OEJIOro LBETA.

Bexon=16%

MS ES*: 384,8

'H SIMP (400 MTI'i, JIMCO-d6) & 8,73 (c, 1H), 8,47 (c, 1H), 7,88 (c, 1H), 6,88 (c, 1H),
6,49 (n, J=8 I', 1H), 4,49-4,40 (m, 1H), 4,11 (q, J=8 I'y, 2H), 2,97-2,84 (m, 2H), 2,81-2,78 (M,
4H), 2,68-2,64 (M, 4H), 1,99-1,92 (m, 4H), 1,19 (T, J=8 I'y, 3H).

2AB

ITHA 2-{[(1,2,3,5,6,7-rekcarnapo—s—muganen—4—un)kapéamon|amuno}—3—(1,2—
OKCa30/1—3—WJI)IPONIAHOAT

N.--O

|
o)

0 C
NJ\N \/Hii
H H

0

UB: runpoxnopun 3tui 2—aMuHo—3—(1,2—0Kkca30a—3—ui)nponaHoaTa

OO6muii cocod A

Boxon=66%

MS ES™: 384

'H SIMP (400 MI'y, IMCO—d6) & 8,85 (1, J=2 'y, 1H), 7,95 (c, 1H), 6,88 (c, 1H), 6,51
6,48 (m, 2H), 4,62-4,53 (m, 1H), 4,17-4,06 (m, 2H), 3,19-3,06 (M, 2H), 2,81-2,78 (M, 4H), 2,68—
2,64 (m, 4H), 2,00-1,89 (m, 4H), 1,18 (1, J=7 'y, 3H).

2AC

Orun  2-{[(1,2,3,5,6,7-rexcaruapo—s—uHaaueH—4—uia)kapoamoniamuno}—3—(1,3—-

OKCa30JI—2—HJI)[IPONAHOAT
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PN
AL Ao
H H o

UB: stun ruapoxnopun 2—aMuHo—3—(1,3—okca30a—2—ui)nponaHoaTta

OOmwuii cocob A

Boexon=21%

MS ES*: 384.,4

'H SIMP (400 MTI'n, IMCO-d6) & 8,05 (c, 1H), 8,03 (c, 1H), 7,15 (¢, 1H), 6,88 (c, 1H),
6,53 (1, J=8 T'u, 1H), 4,69-4,63 (m, 1H), 4,14-4,04 (m, 2H), 3,23 (n, J=6 I'y, 2H), 2.82-2,76 (m,
4H), 2,68-2,63 (v, 4H), 1,99-1,90 (m, 4H), 1,16 (T, J=7 I'y, 3H).

2AD

ITHA (2R)-2-({[6—(nponan—2—un)-2,3—nuruapo— 1 H-napen—5-

wi|kap6amoni}aMuHoO)-3—(MHpUAHH—3—HJI)IPONAHOAT

= | Z |
N o N
NQCQ + . o_ch - NJ\N\« On_~CHs
Hc - O HN H H o
H;,C CH;

HCl

PactBop S-m3oumanaro—-6—(nponan—2—un)-2,3—aurunpo—1H-unnena (30 wmr, 0,15
MMoJIb), ruapoxjopuaa 3T (2R)-2-amuno-3—(mupunun—3—wun)nponanoara (34 wmr, 0,15
mmojib) U1 DMAP (maneHbkuii KoHel wimarens) B aueToHutpuwie (3 mi) oOpabaTbiBaiu
TprdTHIaMUHOM (52 MK, 0,37 MMoib). PeakLIMOHHYIO CMeCh MepeMeIlnBaiu MPH KOMHATHON
Temneparype B TeueHue 16 4. PeakMOHHYIO cMechb KOHLEeHTpupoBaiu, pazdasisuiu 1M HCl u
skcTparupoanmu JIXM. Opranmyeckyro (asy cyummnu Haj Cynb(paToM HaTpUs U yHApUBAIH.
ITony4eHHbII TBEPABIM MPOAYKT CYCIIEHAUPOBANIU B rekcaHe, (YHIbTPOBaIH U mpoMbiBasiu EtO.
Cripoii mpoaykt 3areMm ounmmanu ¢ nomompro mnpern. TCX (cumukarens, EtOAc/rexcan) ¢
MOJIyYEHUEM 3KEJIaeMOro MPOAYKTa.

Beixon=22%

MS ES*: 396,2

'H SIMP (400 MI'y, JIMCO-d6) & 8,52-8,48 (M, 2H), 7,77-7,72 (m, 2H), 7,46-7,40 (M,
1H), 7,25 (¢, 1H), 7,07 (¢, 1H), 6,72 (un, J=9 I'n, 1H), 4,58-4,49 (M, 1H), 4,15-4,06 (m, 2H),
3,15-2,96 (m, 3H), 2,82-2,71 (m, 4H), 2,01-1,91 (m, 2H), 1,20-1,09 (M, OH).

2AE

Metuan (2R)-2-{[(1,2,3,5,6,7-rekcarnapo—s—muganen—4—ua)kapoamonsi|aMmuHo}—3—

(MUpPUMHANMH—S—KWJI)IPONaHoAT
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UB: rugpoxnopun metui (2R)—2—amMuHo—3—(nUpUMHUINH—S—1IT)IPOMaHOATa

OOwumii ciocod A

Coblpoii MpOOYKT OYMINANH C TIOMOIIBIO KHUCJIOTHOM mpenaparuBHoii BIXX ¢
MIOJIy4€HHEM JKEJIAeMOT0 POIYKTA B BU/IE€ TBEPAOTO BEIIECTBA OEJIOro LBETa.

Brixon=85%

MS ES*: 381,5

'H SIMP (400 MTI'ni, JIMCO-d6) & 9,07 (¢, 1H), 8,66 (c, 2H), 7,84 (c, 1H), 6,87 (c, 1H),
6,53 (n, J=8 I'y, 1H), 4,60-4,53 (M, 1H), 3,68 (c, 3H), 3,15 (dd, J=14, 5 T'y, 1H), 3,01-2,95 (M,
1H), 2,80-2,76 (M, 4H), 2,61-2,57 (m, 4H), 1,98-1,90 (m, 4H).

2AF

Metuan (2R)-2-{[(1,2,3,5,6,7-rekcarnapo—s—muganen—4—ua)kapoamonsi|aMmuno}—3—

(Mupa3suH—2-ua)nponaHoaT

N
®
-
0 N
ﬁm)j\w‘"io‘cm
H H
o

UB: rugpoxnopun metui (2R)—2—amuno—3—(nupa3suH—2—ui)npornaHoara

OOuwmit ciocod A

Coblpoii MpONYKT OYMINATH C TIOMOIIBIO KHCJIOTHOM mnpenaparuBHoii BIXX ¢
MIOJIy4€HHEM JKEJIAeMOT0O POIYKTA B BU/IE€ TBEPAOTO BEIIECTBA OEJIOro LBETA.

Boxon=3%

MS ES*: 381,5

'H SIMP (400 MI'y, IMCO-d6) & 8,60-8,55 (v, 2H), 8,52 (1, J=3 I'y, 1H), 7,88 (c, 1H),
6,87 (c, 1H), 6,51 (m, J=8 ', 1H), 4,73-4,65 (M, 1H), 3,64 (c, 3H), 3,30-3,16 (m, 2H), 2,80-2,76
(M, 4H), 2,61-2,57 (m, 4H), 1,96-1,90 (m, 4H).

2AG

T 2-{[(1,2,3,5,6,7-rexcaruapo—s—uHaaneH—4—uia)kapoaMon | aMuHO0 }—3—

(mupuaazuH—4-ua)nponaHoar
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8
o o
A o
H H
(@]

HB: ruapoxiopus 3THI 2—aMHUHO—3—(TTUpUAa3HH—4—HIT)[TPOIIaHOATa

OOmwuii cocob A

CoIpoii MpONYKT OYMINATH C TIOMOIIBIO KHCJIOTHOM mpenaparuBHoii BIXX ¢
MIOJIy4€HUEM JKEJIAeMOTO TPOIYKTA B BU/I€ TBEPAOTO BEIIECTBA OEJIOro LBETa.

Bexon=21%

MS ES*: 3954

'H SIMP (400 MTI'ty, IMCO—d6) 8 9,14 (x, J=5 I', 1H), 9,11 (¢, 1H), 7,83 (¢, 1H), 7,56~
7,54 (m, 1H), 6,88 (c, 1H), 6,51 (x, J=8 I', 1H), 4,61-4,53 (M, 1H), 4,12 (q, J=7 I'y, 2H), 3,15
(dd, J=14, 5 T'u, 1H), 3,06-3,0 (M, 1H), 2,80-2,76 (M, 4H), 2,62-2,58 (M, 4H), 1,98-1,90 (m,
4H), 1,19 (1, J=7 I'y, 3H).

2AH

Otun  (2R)-2-{[(1,2,3,5,6,7-rekcaruapo—s—muaanen—4—ui)kapéamonsi|aMmuno}—3—

(MUPUMHANMH—2—WJI)IPONAHOAT

Jse¥ed

UB: auruapoxiopuz ST 2—aMUHO—3—(TUPUMUIMH—2—H1JT)IPOTaHOATa

Panemuyeckoe coenuHeHHe OBIJIO CHHTE3MPOBAHO B COOTBETCTBHHM CO CIIOCOOOM,
noapoOHO OMKMCAaHHBIM B mipuMepe 2V V. Panemar pasnensuiv ¢ moMombio xupaibHoi BOXKX ¢
MOJTyYEHUEM JKEJIaeMOro NIPOAYKTA B BUIE TBEPAOTO BelecTBa 0eoro 1pera.

Boexon=14%

MS ES*: 395

'H AMP (400 MI'u, AMCO—-d6) & 8,74 (n, J=5 T'y, 2H), 7,92 (¢, 1H), 7,40 (T, J=5 T'Ly,
1H), 6,87 (¢, 1H), 6,49 (n, J=9 I'u, 1H), 4,85-4,69 (M, 1H), 4,05 (q, J=7 I'u, 2H), 3,32-3,29 (M,
2H), 2,78 (1, J=7I'u, 4H), 2,71-2,56 (M, 4H), 2,04—1,83 (m, 4H), 1,10 (1, J=7 I'u, 3H).

2A1

T 2-{[(1,2,3,5,6,7-rexcaruapo—s—uHaaneH—4—uia)kapoaMoni | aMuHO }—3—

(mupuMHIAMH—4—Ua)IponaHoaT
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B
QO N,)
A 0 CH
H H o

UB: ruppoxnopus 3THI 2—aMHUHO—3—(TUPUMUANH—4—WIT)IpONIaHoAaTa

OOmwuii cocob A

Coblpoii NpONYKT OYMINATH C TIOMOIIBIO KHCJIOTHOM mpenaparuBHoi BIXX ¢
TIOJIy4€HUEM JKEJIAeMOTO POIYKTA B BUZIE€ TBEPJOTO BEIIECTBA O€JIOro IBeTa.

Bexon=10%

MS ES*: 3954

'H SIMP (400 MT', IMCO—d6) & 9,09 (x, J=1 I'y, 1H), 8,72 (z, J=5 I'n, 1H), 7,92 (c,
1H), 7,49-7,42 (m, 1H), 6,87 (¢, 1H), 6,53 (n, J=8 'y, 1H), 4,73-4,66 (M, 1H), 4,09 (q, J=7 I'y,
2H), 3,23-3,16 (m, 1H), 3,06-3,0 (m, 1H), 2,81-2,76 (m, 4H), 2,64-2,58 (M, 4H), 1,98-1,88 (M,
4H), 1,15 (1, J=7 I'y, 3H).

2AJ

2-{[(1,2,3,5,6,7-T'ekcarnapo—s—uHaaneH—4—uia)kapéaMouns|aMuHo }—3—

(l'lI/IpI/IMI/IL[I/IH—Z—l/lJ])l'lpOHaHOBaﬂ KHCJIOTA

eV

UB: nuruapoxnopus 2—aMuHO—3—(ITUPUMHIMH—2—HII)IPONAHOBON KHUCIOTBI
OOmwuii cocob A
Brixon=26%
MS ES*: 367,1
'H AMP (300 MI'n, IMCO—d6) & 12,58 (ump. ¢, 1H), 8,73 (m, J=5 I'n, 2H), 7,89 (c,
1H), 7,38 (1, J=5 I'u, 1H), 6,86 (c, 1H), 6,39 (n, J=9 I'n, 1H), 4,77-4,68 (m, 1H), 2,80-2,75 (M,
4H), 2,64-2,58 (M, 4H), 1,98-1,88 (M, 4H). 2 nmpoToHa 3kpaHupoBanbl koM Boasl wiu JIMCO.

CpoaHasi TA01MLA ONHCAHHBIX CTPYKTYP

IIpumep | CtpykTypa Hassanue
Ne
2A metun 2—{[(1,2,3,5,6,7-rekcarugpo—s—
o o uHaaneH—4—win)kapbdamon|aMuHo }—3—(3—
e OMaHOA
" )I\N O‘CHg TUAPOKCU(EHNUIT)TPONIaHOAT
H H
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2B

Merun2—{[(1,2,3,5,6,7-rexcarugpo—s—
uHaauneH—4—win)kapbamon|aMuHo }—3—(2—

TUAPOKCU(EHNUIT)TPONIaHOAT

2C

metun 3—(3—auerundenmn)—2—{[(1,2,3,5,6,7—
rekcaruapo—s—uHaaneH—4—

1J1)kapOaMOUJI |aMUHO } TPOMaHOAT

2D

metun (2R)-3—(4—-umanodpennn)-2—
{[(1,2,3,5,6,7-rexcarunpo—s—uHaaneH—4—

WJ1)kapOaMOWUJI |aMUHO } TPOMaHOAT

2E

metun (2R)-3—(3—unanodpennn)-2—
{[(1,2,3,5,6,7-rekcarunpo—s—uHaaneH—4—

W1)kapOaMOnI |aMUHO } TPOMIaHOAT

2F

metmn (2R)-2-{[(1,2,3,5,6,7-rekcarunpo—s—
uHpaleH—4—un)kapOamMon |aMiHO }—3—

(MUpUIUH—2—WJT)[TPONIAHOAT

2G

metun 2—{[(1,2,3,5,6,7-rekcarugpo—s—
uHAaneH—4—uin)kapoamMouns |aMuHo }—3—[3—

(ruppokcuMeTII)(peHWT |TponaHoaT

2H

metmn (2R)-2-{[(1,2,3,5,6,7-rekcaruapo—s—
uHAaneH—4—wun)kapOoaMon |aMUHO }—3—

(mupunuH-3—1I)IponaHoat
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21 N=\ metun 2—{[(1,2,3,5,6,7-rekcarunpo—s—
NN ~cH, uHaaueH—4—wi)kapdbamon |amuno }—3—[3—(1—
metun—1H-umunazon—5—
ﬁ o win)peHm| nponaHoar
PN o,
NT TN CH,
H H
¢
2] j NH metun 2—{[(1,2,3,5,6,7-rexcarugpo—s—
1)
ZN uHanes—4—un)kapoamou|amMuHo }—3—3—
(1H-nupazon—S—wn)eHun JnponaHoat
558 O
J o.
N” °N CH,
H H
0
2K OH metun (2R)-2-{[(1.2,3.5,6,7-rexcarunpo—s—
nHganeH—4—mn)kapbamonn]amuHo }-3—(3—-
ﬁ o TUAPOKCU(EHNUIT) TPONIAHOAT
JJ\ W o -~
N~ °N CHg
H H
0
2L metun (2R)-2-{[(1,2,3,5,6,7-rexcarunpo—s—
o N\ uHaneH—4—un)kapdbamounn]amuHo }—3—[3—
N J\N\v‘ O« CHBN“‘NH (1H-nmmpazon—3—un)penun|nponaHoar
HoOoH g
M HO metmn (2R)-2—-{[(1,2,3,5,6,7-rekcaruapo—s—
uHAaneH—4—uia)kapoamMous |aMuHo }—3—[3—
(ruppokcuMeTHI)pEeHWT |TponaHoaT
0
J\ W o ~
N” °N CH,
H H
o}
2N metun (2R)-3—-amuno—2—-{[(1,2,3,5,6,7—
o NH; rekcaruapo—s—uHaaneH—4—
NJ\N“" O CH, W1)KapOaMOnI|aMUHO } TpONaHOAT
H H
0
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20

metuna (2R)-2—{[(1,2,3,5,6,7-rexcaruapo—s—
uHaaneH—4—wuin)kapbamouns|aMuHo }—4—

(MetuncynbhaHuI)0OyTaHOAT

2P

metun (2R)-3—(3—-aueramunopenumn)—2—
{[(1,2,3,5,6,7-rekcaruapo—s—uHaaneH—4—

WJ1)kapOaMOUI |aMUHO } TPOMaHOAT

2Q

metun 2—{[(1,2,3,5,6,7-rekcarunpo—s—
uHaaneH—4—wn)kapbamon|aMuHo }—3—(1—

metui—1 H-nupazon—4—um)nponaHoar

2R

metuna (2R)-2—{[(1,2,3,5,6,7-rexcaruapo—s—
uHaaueH—4—win)kapbamoun]amuno }—3—[3—(2—

OKCONUPPOIUANH—1—1n)peHu|nponaHoaTt

2S

1,5-mumerun (2R)-2—-{[(1,2,3,5,6,7—
reKcaruapo—s—uHaaneH—4—

WT1)KapOaMOWJI |aMUHO } TEHTaHAHOAT

2T

stun 2-[({ 1H,2H,3H,6H,7H,8H,0H—
ukJonenral aJnagrama—5—

W1 } KapOaMOomIT)aMHUHO |arieTat
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2U

N—NH metuna (2R)-2—{[(1,2,3,5,6,7-rexcaruapo—s—
HN (s uHaaueH—4—win)kapdamoni|amMmuHo }—3—{3—
[(IH-tmpazon—3—
ﬁ o W1)aMHHO | peHmnn j mponanoar
o O
NT TN CHy
H H
o
2V N—NH (2R)—2—-{[(1,2,3,5,6,7-rekcarugpo—s—
I
HN/I\) uHaaneH—4—ui)kapobamouns|aMuHo }—3—[3—
(1H-nupazon—3—wn)deHun JnponaHoBas
ﬁ o KHCJIOTa
@ \__-OH
N” N
H H
o
2W o 1, 4—mumerun (2R)-2-{[(1,2,3,5,6,7—
o O-»CH3 reKcarupo—s—MHaarneH—4—
L O.
\ J\N\ cH, W1)kapOaMouI |aMUHO } Oy TaHAHOAT
H H
o]
2X stun 2—{[(1,2,3,5,6,7-rekcarunpo—s—
ﬁ 0 uHAaueH—4—min)kapOaMon |aMUHO }arieTar
J\ O.__.CH
0
2Y metmi (2R)-2-{[(1,2,3,5,6,7-rekcarunpo—s—
o uHaaleH—4—ui)KapOamMon |aMIHO }—3—
)L o 0. (enunnponanoar
N TN CHs
H H
0
27 OH metun (2R)-2-{[(1,2,3.5,6,7-rekcarunpo—s—
uHpanes—4—wi)kapoamoni]amMuHo }—3—(4—
0
)]\ . O TUAPOKCU(EHNUIT) TPONIAaHOAT
N CH,
H H
0
2AA nponan—2-un 2—{[(1,2,3,5,6,7-rexcarunpo—
ég 0 s—MHAaneH—4—1i1)kapOaMOnIT |aMHUHO farieTat
PN oHy
N
H
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2BB metm (2R)-3—kapbamonin—2—{[(1,2,3,5,6,7—
reKkcarupo—s—uHaaneH—4—
W1)KapOaMOnJI|aMUHO } TpOnaHOAT
2CC metmn (2R)-2-{[(1,2,3,5,6,7-rekcarunpo—s—
uHpaleH—4—un)KkapOaMoni]aMiHO }—3—
(Tnoder—2—wmn)npomnanoar
2DD F.__ N metun 2—{[(1,2,3,5,6,7-rekcarugpo—s—
° N \) uHaaneH—4—wn)kapdamon|amuno j—3—(1H-
I o MMUa3071—1 1) IponaHoaT
N” N “CH;,
H H
O
2EE metuna 2—{[(1,2,3,5,6,7-rekcarugpo—s—
ﬁ 0 uHAaneH—4—un)kapOaMonI |aMUHO }arieTar
PN o.
N” TN CH
H H/\n/ ’
0
2FF (2S)—2—-{[(1,2,3,5,6,7-rexcarugpo—s—
o uHpaleH—4—-mi)kapOamMoni]aMuHo }—3—
)l\ o. (beHnImponanoBas KMCIoTa
N~ TN CH,
HooH g
2GG metmn 2—{[(1,2,3,5,6,7-rexcarunpo—s—
o uHAaneH—4—uia)kapOaMou |aMuHO }—3—
L o (enunnponanoar
N” TN “CH,
H o H g
2HH metua (2R)-3—(3—amuHopenmn)-2—
{[(1,2,3,5,6,7-rexcarunpo—s—uHaaneH—4—
0 NH,
3" 6
N J\N\\ oﬂ.CH3 WJ1)KapOaMOUJI |aMUHO } TPOMaHOAT
H H
o
211 CH, metun (2R)-2-{[(1,2,3.5,6,7-rekcaruapo—s—
!
0 © uHAaneH—4—un)kapOaMou |aMuHO }—3—
NJ\N\\ EN’O\CHs METOKCHITPOITAHOAT
H H
o
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W1)kapOaMOnJI|aMUHO } TIpONIaHOAT

21) metuna (2R)-2—{[(1,2,3,5,6,7-rexcaruapo—s—
o CH uHAaneH—4—ui)kapOaMous |aMuHO }—3—
NJ\N\‘" O CH, THAPOKCHUIIPONIAHOAT
H H
0
2KK HN ] stun (2R)-2—-{[(1,2,3,5,6,7-rexcarunpo—s—
Ny vHaaneH—4—un)kapbamons|aMuHo }—3—[3—
(1H-nupazon—4—wun)peHu JnponaHoat
0
NJLN\\" 0 VCHS
H H
¢
2LL ™ (2R)—2—{[(1,2,3,5,6,7-rekcarugpo—s—
o I =N uHAaneH—4—un)kapOaMou |aMuHO }—3—
" J\N\‘,‘ OH (MUpUIUH—3—1JT)IPONAHOBAs KHCIIOTA
H H
0
2MM N 2—metokcuatan (2R)-2—-{[(1,2,3,5.6,7—
o ZN reKCaruapo—s—MHaaneH—4—
”J\H‘ O | un)kapGamonn]amino }—3—(mupuanH—3—
° WJI)[IPOTIaHOAT
2NN X ukinooyrua (2R)-2—{[(1,2,3,5,6,7—
o | 2N rekcaruapo—s—uHaaneH—4—
EJ\E“‘ Om wi)kapbamon]aMuHo }—3—(mupuauE—3—
S WJT)[IPOTIaHOAT
200 | ™ uukonpormametin (2R)-2—-{[(1,2,3,5,6,7—
o ZN rekcaruapo—s—uHaaneH—4—
N)kN‘“‘ O\/A wi)KapOamMoni]aMuHo }—3—(mupuaus—3—
H H
© WJI)TIPONIAHOAT
2PP e nukyonentun (2R)-2—{[(1,2,3,5.6,7—
o | =N reKcarupo—s—mHaaneH—4—
N)LN“\ O\O W1)KapOamMoni]aMiHO }—3—(mupuana—3—
SR WJI)IPOTIaHOAT
2Q0Q N metua (2R)-3—tmano—2—{[(1,2,3,5,6,7—
Z
o) reKkcaruipo—s—uHaaneH—4—
59 J L e
N TN
H H
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2RR

st (2R)-2—{[(1,2,3,5,6,7-rekcarunpo—s—

RN
5 | ZN uHaaneH—4—wui)kapbamMmouns|aMuHo }—3—
NJ\N“‘ O _-CHs (MUpUIUH—3—1JT)IPONaHoAaT
H H
¢
2SS (2R)—2-{[(1,2,3,5,6,7-rexcarunpo—s—
o uHaneH—4—wn)kapbamoni]amuHo }—3—
)L OH (eHnImponaHoBas KUCIoTa
N7 N
H H
2TT CH, metun 2—{[(1,2,3,5,6,7-rekcarugpo—s—
F‘S uHaaneH—4—win)kapbamon |aMuHo }—3—(4—
N, 7
j\ N metui— 1 H-nupazosn—1—uin)nponaHoar
N TN D"‘(:H3
H o H O
20U CH; | EN stun (2R)-2—({[2,6—0Ouc(nponan—2—
CC,H3 2N wi1)denun|kapbamomn } aMuHO )—3—( MUPHUIMH—
NJ\N“' O -CHs 3—u)rpormanoar
H H
HyC ©
CH;
2VV N/j stun 2—{[(1,2,3,5,6,7-rexcarunpo—s—
o | NZ EtsNHCI uHAauneH—4—uin)kapObamMouns |aMuHO }—3—
NJ\N On~CH; (MUpUMUINH—2—HIT)[TPOIIAHOAT
H o H g
2WW HSC\O metmn (2R)-2-{[(1,2,3,5,6,7-rekcaruapo—s—
N uHaaneH—4—un)kapbamon|aMuHo }—3—(5—
ﬁ o | ZN METOKCHITUPUINH—3—HJT)[TPOMaHOAT
)j\ [\ o\
N7 N CH,
H H
0
2XX CH; stun 2—{[(1,2,3,5,6,7-rekcaruapo—s—
"f,’\<N uHaaneH—4—un)kapbamoun|amuno }—3—(3—
0 © meTun—1,2,4—0Kcauas3on—5—1i)IponaHoaT
AL A oo
H H
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2YY

metuna (2R)-2—{[(1,2,3,5,6,7-rexcaruapo—s—
uHaaneH—4—ui)kapbamMmouns|aMuHo }—3—

(Mupuna3nH—3—UI)IPONaHoaT

277

stun 2—{[(1,2,3,5,6,7-rekcaruapo—s—
uHpnaueH—4—wun)kapoamon|amuno j—3—(1,2—

OKCa30J—4—1J1)[IPONaHoat

2AB

stun 2—{[(1,2,3,5,6,7-rekcarunpo—s—
uHaaneH—4—wn)kapdamon|amuHo j—3—(1,2—

OKCa30JI—3—HJT)[TPOTMaHOAT

2AC

stun 2—{[(1,2,3,5,6,7-rekcarunpo—s—
uHaaneH—4—wn)kapdamon|amuHo }—3—(1,3—

OKCa30J—2—WJI)[IPONaHoaT

2AD

IZ>=O

N /N
<0 2=
&

ok
0
e
&

stun (2R)-2—({[6—(mponmas—2—min)-2,3—
nuruapo—1H-uunen—5—-
wi|kapbamMoun } aMuHO )—3—(TUpuAnH—3—

WJI)IIPOIIaHOAT

2AE

Iz
Y=o
TZ
o
Jd S/
X

metuna (2R)-2-{[(1,2,3,5,6,7-rekcarunpo—s—
uHpaleH—4—ui)KkapOaMoni |aMIHO }—3—

(MUPUMHIUH—S—HJT)IPONAHOAT

2AF

Iz
>=o
TZ
O=(_>=\ O
o =Z
J N/
o

metmn (2R)-2—-{[(1,2,3,5,6,7-rekcaruapo—s—
uHAaneH—4—un)kapOaMou |aMuHO }—3—

(Mupa3uH—2—WIT)IpOIIaHoaT

2AG

IZ>=o

»] —
¢ \s
2

stun 2—{[(1,2,3,5,6,7-rekcarunpo—s—
uHAaneH—4—un)kapOoaMou |aMuHO }—3—

(mupunasnH—4—uia)nponaHoar
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2AH N/j stun (2R)-2-{[(1,2,3.5,6,7-rekcarugpo—s—
o

I
0 N uHAaneH—4—ui)kapOaMous |aMuHO }—3—
Jl\ O -CHs (MUPUMHUINH—2—1IT)IPONIAaHOAT

2A1 =N stun 2—{[(1,2,3,5,6,7-rekcaruapo—s—
o /) uHpaleH—4—un)KkapOaMon |aMIHO }—3—
)l\ O -CHs (MUupUMHINH—4—1JT)IPONIAHOAT

2AJ N/j 2-{[(1,2,3,5,6,7-rekcaruapo—s—MHaaneH—4—
P

|
o N wi)KapOamMoni|aMuHO }—3—(MUpUMUIHH—2—
)J\ OH WJI)ITPOTNIAHOBAST KUCJIOTA

AKTHBHOCTH

OmnpeneneHrue MHTMOUPVIOLIEH AKTUBHOCTH in Vilro

buonorn4yeckyro akTHBHOCTb COCIMHEHUH 10 HACTOSAIIEMY M300PETEHUIO ONPENesia C
HCIOJIb30BAHNEM aHAJIN3a, ONUCAHHOTO HUXKE.

PBMC ananu3s onpenenenus ICso

CoennHeHUs IO HACTOSIIIEMY U300peTEeHUI0 ObUTH MUCCIIEAOBAHbI HA HX HHTUOUPYIOIIYIO
aKTUBHOCTb B OTHOIIEHHH BbICBOOOKAeHus IL—1 npu akrtuBanmm NLRP3 B MOHOHyKII€apHBIX
kJierkax nepudepudeckoit kposu (PBMC).

PBMC Beimemsiii U3 JIEHKOUUTAPHOH IUICHKU LEHTPU(PYTUPOBAHHEM B TPaTUEHTE
mwiotHoctu Ha Histopaque—1077 (Sigma, Homep mo karanory 10771). BeigeneHHble KIETKH
BBICEBAJIM B JIYHKH 90—JIyHOYHOrO IUIAHIIETa W WHKYOMpOBalIM B TEYeHHE 3 9 C
naunononucaxapuaom (LPS). TTocne 3ameHbl cpenbl A00AaBJSUIM COESAMHEHUs 1O HACTOSIIIEMY
n300peTeHnI0 (OMHO COENMHEHWE Ha JIYHKY) M KJIETKH MHKyOMpoBaju B TedeHue 30 MUHYT.
3arem kietku crumynupoBaiu 6o AT® (5 mM), mubo aurepumaoM (10 MkM) B TeueHue 1
Yaca, M Cpeay AJIsl KyJbTHBHPOBAHUS KJIETOK M3 JIYHOK COOMpPAITH ISl JAJIbHEHIIEero aHaInu3a.

Briceoboxknenue IL—1 B cpeny onpenensiiu myTeM KOJHUYECTBEHHOTO onpeneaeHus [L—
1B B cpene ¢ ucnonb3oBanuem IL—13 ummynodepmentHoro teepaodasnoro aHammsa (ELISA)
Ready—SET-Go!, eBioscience, kar. Noe 88—7261-88. Bkpariie, Ha mepBOM dTare IUIaHIIEThI TSI
cBsi3biBaHUs ¢ BbICOKUM cpoactBoM (Corning, Costar 9018 mnm NUNC Maxisorp Cat Ne 44—
2404) mokpbiBanu B TedueHHe Houu npH 4°C cnennUYecKrM 3aXBaTHIBAIOIIUM AHTUTEIIOM,
BKJIFOUEHHBIM B Habop (anti-human IL—-1f cceur. 14-7018-68). 3areM muaHmeTs OIOKUPOBAN
¢ momouIpio Onokupyromero Oygepa B TedeHne 1 gaca mpu KOMHATHOM Temmeparype (K. T.)
niociie mpomeiBarust Oydpepom (PBS ¢ 0,05% Teua—20) uHKyOUpOBaN CO CTAHAAPTHBIM OEJIKOM
U KyJnbTypanpHOU cpenoi. Ilocme 2 4 mHKyOaUMu NpH KOMHATHOH TEMIIEpaType IUIAHIIETHI
NPOMBIBAIM W HMHKYOMpPOBaNM ¢ OHOTHHWIMPOBAHHBIM JETEKTHPYIOLUINM AHTHTEJIOM,

BKJIFOUEHHBIM B HaOop (anti-human IL-1(B Biotin ccbur. 33-7110-68) B Teuenne 1 waca npu
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KOMHaTHOH Temmiepatype. [LnaHmeTs! npoMeiBanu U nHKyOuposamn ¢ HRP—crpenraBunnHom B
TedeHre 30 MUHYT NpU KOMHATHOM TemmepaType U CHOBa NpombiBanu. CUTrHasl pa3BUBAICA
nocye nodasnenus 3,39,5,59-rerpamernndoensuagu—nepokcuaassl (TMB) no nosiBnenus 1sera,
u peakuus Obuta ocranosieHa 2M H,SO4. Crnektpodoromerp nist mukporuianimeroB (BioTek)
UCTIONIb30BAJIM AJIs1 OOHApyskeHus: cCUrHajioB npu 450 uM. Juanaszon oOHapyxenust IL—-1p ELISA
cocrasiisit 2—150 HI/MIL.

Omnpenenenne 3HadeHuii ICsy ObUIO NpenBAapUTENBHO BBIIOJHEHO C HCIOJIb30BAHHEM
nporpammuoro obdecredenusi Graph Pad Prism, u usmepennsie 3Hauenus ICsy st coenuHeHu

IO HACTOSIIEMY M300PETEHHIO MOKa3aHbl B Ta0nuie 1 Hioke.

Tabmuua 1

pumep Ne PBMC, ICsp, MM
2A 2,5
2B 0,06
2C 0,35
2D 14
2E 1,7
2F 4,2
2G 1,4
2H 0,88
21 0,96
pA | 0,41
2K 1,3
2L 0,14
2M 0,38
2N 9,3
20 3,2
2P 0,14
2Q 24
2R 0,33
28 3,5
2T 3,1
2U 0,31
2V 0,52
2W 2,9
2X 1,5
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2Y 1,4
27 0,10
2AA 1,8
2BB 32
2CC 0,5
2DD 6,2
2EE 3,7
2FF 9,1
2GG 6,4
2HH 4,4
211 53
2JJ 26
2KK 0,33
2LL 2
2MM 2,9
2NN 0,6
200 0,47
2PP 0,24
2QQ <10
2RR 1,7
2SS 14
2TT 14
20U 21
2VV 0,12
2WW 0,45
2XX 5,1
2YY 3.3
277 3.3
2AB 1,8
2AC 0,67
2AD 2,9
2AE 4,5
2AF 0,46
2AG 6,0
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2AH 0,036
2A1 6,8
2A) 15

OTH pe3yabTaThl MOKA3bIBAOT, YTO COEOMHEHHUs] IO HACTOAIEMY H300pETeHHUIO
criocoOHbI MHTHOMPOBaTh BhIcBOOOKAEHHE IL—1P mpu akTuBaimy HHPIAMMACOMBI.
OKBUBAJIEHTBI

HeTaHI/I OOHOI0 UJIN HECKOJIbKHUX BapHAHTOB OCYIHCCTBJIICHHSA 1/1306peTeH1/1;1 H3JI0KCHBI B

NPUJIaraéMOM BBIIIE OMUCAHMU. XOTsS JHOOble CrMOcOObI M BEINECTBA, AHAJOTHYHBIC MU
SKBUBAJICHTHbIE OIMCAHHBIM B HACTOSINEM JOKYMEHTE, MOIyT Tak)Xe MHCIONb30BaThCsS B
MIPAKTUKE WM HCCIENOBAHMM HACTOSIIEr0 ONUCAHUsA, Jajee OMNMCAHBbl MNPEANOYTUTENIbHbIE
cnocoOsbI U BemnecTsa. Jlpyrue npu3HaKky, Leidd 1 NPeuMyIIecTBa H300peTeH s OyIyT OUeBUIHBI
U3 onucaHus U u3 Gpopmyibl n3o0pereHus. B onncanun u npunaraemoii Gopmyiie u3oOpereHus
(bOpMBI €IMHCTBEHHOTO YHWCJIA BKJIIOYAIOT TaKXKE€ MHOJKECTBEHHOE YHCJIO, €CIIH M3 KOHTEKCTa
SIBHO He cienyer obpartHoe. Eciu He yka3aHO MHOTO, TO BCE TEXHHUYECKHE W HAyYHbIE TEPMUHBI,
UCTIONBb3YEMbIE B HACTOSINEM JOKYMEHTE, HMEIOT T€ JK€ 3HaUeHHE, YTO U OObIYHO MOHUMAaeMble
CHEeLMAMCTOM B TAHHOW 00JIacTH, K KOTOPOH OTHOCUTCS HacTosIee onucaHue. Bee mateHTs! 1
nyOJIMKALUH, TPOLUTUPOBAHHBIE B ’TOM OITMCAHNH, BKJIFOUEHBI TIOCPEACTBOM CCBIIIKH.
BrluenpuseneHHoe OnucaHUE NPEACTABICHO TOJNBKO B LENSAX WUIOCTPALMM U HE
NpeAHAa3HAYEeHO ISl OrpaHHYeHHs] N300peTeHns TOYHON ONMUCaHHOHN (POpMOii, HO mocpeacTBOM

npuaraeMoit Gopmysibl H300peTeHus.
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D®OPMYJIA U3OBPETEHUS
1. Coenunenne Gopmyinsl (I) nnu ero papmaneBTrdecku npuemieMasi Cob:
O 2 3
) R R
o RS
~ ~pt
N N R

rue:

R; mpencraBnsier coboit 5 wiu 6 YJI€HHBIH ANKWJIOBBIA HJIM APUJIOBBIA MOHOLIMKJI,
UMEOIIUI N0 MEHbIIEeH Mepe OAHY TPYIIy 3amectutens, comepxauryo (2—8C) ankwi, wim 9
win 10 4ieHHyI0 OMLMKIMYECKYI0 YaCTHYHO HEHACBHIIEHHYI0 KapOOLMKINYECKYIO KOJBLEBYIO
CHCTEMY, I'ie yKa3aHHast OMLMKINYECKash KOJbLEBas CHCTeMa HeoOsA3aTeNbHO 3aMerieHa 1, 2, 3
Wi 4 3aMeCcTUTENsIMH, He3aBUCUMO BblOpaHHbIMU u3 (1-6C)ankmna, (2—-6C)ankeHuneHa, (2—
6C)ankuaunena, (3—8C)umknoankmna, (1-3C)ajgkokcu, rajoreHa, OKCO, THAPOKCH, ILHAHO,
amuHo, (1-3C)ankunamuno, mu—[(1-3C)ankun]-amuno, CF;, OCF;, S(O),CHs;, S(O)CHs,
S(0O):NH,, S(O),NHCH3, S(O).N(CHj3),, NHS(O),CHs u N(CH3)S(0),CH3, nnu 12, 13, 14, 15
win 16 YJIeHHYI0 TPULUKIMYECKYI0 YaCTHYHO HEHACHIIIEHHYIO KapOOLMKIMYECKYIO KOJIBLEBYIO
CHCTEMy, TJ€ VYKa3aHHas TPHULUKIMYECKAass KOJbLeBass CHCTEMa TMPENCTaBysieT CcoOoi

HE3aAMCUICHHOC I'CKCAruApOMHAALCHOBOC KOJBLO

rae # o0o3HavaeT CBsA3b C aTOMOM as3ota dopmyusl (1), uiam ykazaHHas TPULHUKINYECKAs
KOJIbLIEBAsl CHUCTEMa HeoOs:3aTenbHO 3amelneHa 1, 2, 3 wiM 4 3aMECTUTENSIMH, HE3aBHCHMO
BbIOpanHbiMU U3 (1-6C)ankuna, (2-6C)ankenunena, (2—6C)ankununeHa, (3—8C)uukioankuia,
(1-3C)ankokcu, rajoreHa, OKCO, ruapokcu, nuano, amuHo, (1-3C)ankunamuno, au—[(1-
3C)aJ'IKI/IJI]—aMI/IHO, CF3, OCF3, S(O)zCH3, S(O)CH3, S(O)zNHz, S(O)zNHCH3, S(O)zN(CHg)z,
NHS(O)2CH3 u N(CH3)S(O)2CH3;

R; npencrasnser coboii H,

R3 npencrasnsier coboii amkmin(C1-4)-Ry,

rne Ry BoiOpan w3 5 win 6 4ieHHOW MOHOLMKIMYECKOW apWJIbHOW WJIH He—apHIIbHOU
KOJIbLIEBOW CHCTEMBI, conepxameil 1, 2 mimm 3 rerepoaroma, HE3aBHCHMO BBIOPAHHBIX W3
KHUCJIOPOAQ, a30Ta U cepbl, WK 3, 4, 5 Wiu 6 4WiIeHHON MOHOLMKINYECKOW IeTePOLMKIUIbHON
KOJIbLIEBOM CHUCTEeMbI, coxepkameidi 1 wmiam 2 rerepoaToMa, HE3aBHCHMO BBIOPAaHHBIX H3
KHCJIOPOAa, a30Ta U Cepbl, I/€ YyKa3aHHAas TIeTEepOLMKINYEeCcKas KoJbleBass cucrema Ry
HeoOs3aTeIbHO 3aMelleHa | WM HECKOJBKUMH 3aMECTUTEIISIMHA, HE3aBUCUMO BBIOPAHHBIMHU W3
(1-6C) anxwmna, ankwiruapokcu, autpo, OH, COCH3, ranorena, amuHo, 1iuaHo, u Rsg,

HUJIn
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rne Ry BoiOpan w3 5 win 6 4WieHHON MOHOLMKJIMYECKOW apWJIbHOW WJIM He—apHIIbHOU
KOJIBLIEBOW CHCTEeMbI, HeoOs3aTenpHO comepskameit 1, 2 wiam 3 rerepoaTroMa, HE3aBUCHMO
BBIOPAHHBIX W3 KUCJIOPOZA, a30Ta U cepbl, WK 3, 4, 5 unu 6 4YJeHHOM MOHOLMKJINYECKOMH
reTepOLMKIMIBHON KOJIBLIEBOH CHCTEMbI, HeoOs3aTeqbHO comepkameii 1 wim 2 rerepoaroma,
HE3aBUCHMO BBIOPAHHBIX M3 KHUCJIOPOJA, a30Ta U Cepbl, WK 3, 4, 5 uin 6 4IEHHON HAaChIIEHHON
WA YaCTMYHO HEHACBIIIEHHOHN KapOOIMKINYECKOI KOJbLIEBOI CUCTEMBI,  KOJIbLIEBASI CUCTEMA
R; 3amemena 1 WM HECKOJbKUMH 3aMECTHUTENSIMU, HE3aBHCUMO BbIOpaHHBIMH U3 (1-6C)
ankuna, ankuiruapokcu, autpo, OH, COCH3, ranorena, amuHo, uuaso, u Rg,

rne Rg mpencraensier coboii HeoOszarenbHO N-cBs3aHHOe S5 wim 6 WieHHOE
MOHOIMKJIMYECKOE TeTePOAPUIIbHOE KOJIBLIO, cofepskamee | wiu 2 rerepoaroma, HE3aBHCHMO
BBIOpAHHBIX W3 KHUCJIOPOAA, a30Ta W Cepbl, Wik 3, 4, 5 wiu 6 YIEHHY0 MOHOLUKIUYECKYIO
reTePOLUKIUIBbHYIO  KOJIBLIEBYIO CHUCTEMYy, COAEpKallyrdo 1 TrerepoatoM, HE3aBHCHUMO
BBIOpaHHBIA W3 KHUCJIOPOAA, a30Ta M CEphl, IMle YKa3aHHOE KOJbIO HEOOS3aTeNbHO 3aMEIeHO
AJIKUJIOM, OKCO, TAJIOTEHOM WJIH aMUHO TPYIIION; U

R, nmpencraBmser coboii H, amkuia, MOHOLMKIMYECKYIO  QJIKWJIBHYK  HJIH

)
MOHOLIMKJIUYECKYIO apWIbHYIO FPYIIY.

2. Coenunenue 1o 1. 1, rme R3 mpencrasisier coboli mernn—R; v stun—R;,

3. Coenunenne mo n.1 wim 1.2, rae R; mpencrasisier co00W MOHOLMKIHYECKUNA apull,
Heo0s13aTeNIbHO 3aMEIEeHHBIH 110 MEHBIIEH Mepe OAHOIN 'MIAPOKCUIIBHOM IPYIIIOH.

4. Coegunenne 1o 1.1 win n.2, roe Ry npencrasnsier coboli MOHOLMKIIMUECKUN apHl C
LIUAHO 3aMECTUTENIEM.

5. Coenmnenve mo n.l wmu n.2, roe R; mpencraensier coboit 5 wnm 6 uneHHOE
MOHOLIMKJIMYECKOE apUJIbHOE KOJBLO, copepxamee 1, 2 unu 3 rerepoaroMa, HE3aBUCUMO
BBIOPAHHBIX U3 KHCIOPOAA, a30Ta U CEPBL.

6. CoennHenue 1o m0O0My M3 IPENIIeCTBYIOIINX MYHKTOB, I1e Ry mpexcrasnser codoi
ankun(C1-C4) wnm uuknoankun(C3—C6).

7. CoenviHeHUE TIO JTEOOOMY M3 MPEAIIEeCTBYIOIIMX MYHKTOB, r1e Ry mpencrasisier co0oit:

12, 13, 14, 15 wnum 16 4YneHHYX TPULUKIMYECKYIO YAaCTUYHO HEHACHIIIEHHYIO

KapOOLIMKIINYECKYIO KOJIBIIEBYIO CHCTEMY, BBIOPAHHYIO U3 TPYIIIbI, COCTOSIIIEH 13

n
Rs Rg

nau na

k4

rne # obo3Hayaer CBsI3b ¢ aToMoM a3ota gopmyisl (I); rae n u n, 00O3HAYAIOT LEJoe
9mnciio, HezaBucuMO BbiOpanHOe u3 0, 1, 2 u 3; u rne Ry BbIOpaH W3 TPYIIIBI, BKIIIOYAKOLICH
Bopopox, (1-6C)ankun, (2-6C)ankenmnen, (2—-6C)ankuamieH, (3—8C)IUKIOATKUI, TaJIOTEH,

OKCO, ruapokcu, mmano, amuHo, (1-3C)ankunamuno, nu—[(1-3C)ankwmn]-amuno, CF;, OCF;,
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S(O)CHs, S(O)CH3;,  S(O):NHz, S(O):NHCH3, S(O):N(CH3);, NHS(O)CH3 u
N(CH3)S(O),CH3; unu
12, 13

KapOOLIMKINYECKYIO KOJIBIIEBYIO CHCTEMY, BBIOPAHHYIO U3 I'PYIIIIBI, COCTOALIEH U3

n
Ry Rg
A5
nan na,

rne # obo3Havaer CBs3b ¢ aToMoM azora (popmyiel (I); roe n U n, 00O3HAYAKOT LEoe

14, 15 wnmmu 16 uneHHYH TPULUKINYECKYH) YAaCTUYHO HEHACBILIEHHYIO

2

qucyio, He3aBucuMO BbiOpaHHOe u3 0, 1, 2 u 3; u rme Ro BbIOpaH W3 TPYIIIBL, BKIIOYAKOIIEH

Bonopox, (1-6C)ankun, ranorena, CF; u OCF3; win

Reg Rg
# #
4! b

rae # o0o3Hauaer cBsizb ¢ aToMoM aszorta (opmyinsl (I); u roe Ro BbIOpaH u3 rpymiel,
BKirovatromer  Bomopoxn,  (1-6C)ankun,  (2-6C)ankenmnen, (2—-6C)ankunmneH, (3—
8C)UMKIIOQJIKIII, TaJIOTeH, OKCO, TuAapokcw, mmaHo, amuHo, (1-3C)ankmmamuuo, au—[(1-
3C)ankun]-amuno, CF;, OCF;, S(O),CH3, S(O)CH3, S(O):NH», S(O),NHCH3, S(O),N(CHj3),,
NHS(0),CH3 u N(CH3)S(0),CH3; nnu

Re

rae # obo3HaudaeT CBsizb ¢ aToMoM asota ¢opmyiibl (I); u rome Ry BeiOpaH u3 Bomopona,
(1-6C)ankuna, ranorena, CFsz u OCFs; wiu

HE3AMEIICHHOC I'CKCATUAPOUHIACHOBOE KOJIBIO!

2

rae # ob03HavaeT CBsi3b C aTOMOM a30Ta ¢popmyJsl ().
8. CoenuHeHue 1o J000My U3 MPENLIECTBYIOIINX MYHKTOB, I7I€ COeIUHEHHE BHIOPAHO H3

IPYyIIBbI, BKIHYAKOLEH:
Ctpykrypa Hassanue
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metun 2—{[(1,2,3,5,6,7-rekcarunpo—s—uHaaneH—4—

wi)kapbamMoun |aMuHO }—3—(3—-TuapoKCU(EHUI )TPOITAHOAT

metmn 2—{[(1,2,3,5,6,7-rekcarunpo—s—uHaaneH—4—

wn)kap6amMonit|aMuHO }—3—(2-TUAPOKCU(EHNIT)TPOTIAaHOAT

metn 3—(3—anerundenmwn)—2—{[(1,2,3,5,6,7-rexcarunpo—

s—uHIaneH—4—w)kapOaMOom|aMUHO }IponaHoaT

meti (2R)-3—(4—manopennn)-2—{[(1,2,3,5,6,7—
reKcaruapo—s—muHaaneH—4—

W1)KapOaMOUII|aMHUHO } TPOTIaHOAT

metm (2R)-3—(3—manopennn)-2—-{[(1,2,3,5,6,7—
reKkcarupo—s—uHaaneH—4—

wi)KapOaMOUJI|aMUHO } TponaHoaT

metmn (2R)-2-{[(1,2,3,5,6,7-rekcarunpo—s—uHaanes—4—

w1)KapOamMon |aMiHO }—3—(MTUPUAMH—2—HJT)IPOTIAHOAT

OH
0
o
NJ\N “CH,
H H §

metun 2—{[(1,2,3,5,6,7-rekcarunpo—s—uHnaneH—4—
win)kapoamon|aMuHo }—3—[3—

(ruppoxkcuMeTII )(peHWT [TponaHoaT
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metmi (2R)-2-{[(1,2,3,5,6,7-rekcarunpo—s—uHaanes—4—

W1)KapOamMonI |aMiHO }—3—(MUpUANH—3—HI1)IPOTIAHOAT

N=\ metmn 2—{[(1,2,3,5,6,7-rekcarunpo—s—uHaaneH—4—
XMNeH win)kapoamon|amuHo }—3—[3—(1-metnin—1 H-umunazon—5—
W) eH | mponaHoaT
59 :
PN o,
NT TN CH,
H H
0
j NH metun 2—{[(1,2,3,5,6,7-rekcarunpo—s—uHnaneH—4—
)
ZN win)kapoamon |amuHo }—3—[ 3—(1 H-nmpason—5—
win)peHm | mponaHoaT
o}
J o.
N~ N CH,

metua (2R)-2—-{[(1,2,3.5,6,7-rexcaruapo—s—mHaaneH—4—

wi)kapbamouns|]aMuHO }—3—(3—runpokcudeHusT)mpornanoaT

metua (2R)-2—{[(1,2,3,5,6,7-rexcaruapo—s—uHaaneH—4—
wi)kapbamon]amuno }—3—[ 3—(1H-nupa3zon—3—

win)peHm | mponaHoaT

metmn (2R)-2—-{[(1,2,3,5,6,7-rekcarunpo—s—uHaanes—4—
nin)kapoamon|aMuHo }—3—[3—

(ruppoKCHMETHI )(peHUI |TponaHoaT
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metm (2R)-3—(3—aneramunodenmn)—2—{[(1,2,3,5,6,7—
reKkcaruapo—s—uHaaneH—4—

W1)kapOaMOUII|aMUHO } TPOTIaHOAT

metun 2—{[(1,2,3,5,6,7-rekcarunpo—s—uHnaneH—4—
win)kapoamon|amuHo }—3—(1-metnn—1 H-nupazon—4—

WJT)IPOTIAHOAT

metuna (2R)-2—{[(1,2,3,5,6,7-rexcaruapo—s—mHaaneH—4—
wi)kapbamon|amuHo }—3—[ 3—(2—okconmupponuana—1—

win)peHmT| nponaHoat

metua (2R)-2—-{[(1,2,3,5,6,7-rexcaruapo—s—uHaaneH—4—
wi)kapbamoni]amuno }—3—{3—[(1H-mmpazon—3—

WJ1)aMUHO |peHus j mponanoar

n—NH
[y
HN
o)
o)
o)
N’NH
i3
HN
o)
PN OH
H H
o)

(2R)—2-{[(1,2,3,5,6,7-rekcarugpo—s—uHaaneH—4—
wi)kapbamon]amuno }—3—[ 3—(1H-nupazon—3—

WT)(pEHIIT | TPONIaHOBAsT KUCJIOTA

metuna (2R)-2—{[(1,2,3.5,6,7-rexcaruapo—s—mHaaneH—4—

wn)KapOamMoni]aMiHO }—3—(4-TuapoKCUpEHIIT)TPOIIaHOAT
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Iz

metuna (2R)-2—{[(1,2,3.5,6,7-rexcaruapo—s—mHaaneH—4—

minkapoamons]aMuHo }—3—(TuodeH—2—ui)nponaHoar

metmn 2—{[(1,2,3,5,6,7-rekcarunpo—s—uHaaneH—4—
win)kapoamon]amuHo }—3—(1 H-umunazon—1—

WJT)[IPOTIAHOAT

Iz 8;\6 %
)=°
Iz
o:?ﬁ\
O
/
Q
o

metu (2R)-3—(3—amunopennn)-2—{[(1,2,3,5,6,7—
reKcarupo—s—mHaaneH—4—

WJ1)KapOaMOUJI|aMUHO } TPOMIaHOAT

=z :
I=Z
O
<o
0
o

st (2R)-2—{[(1,2,3,5,6,7-rekcarunpo—s—muHaanes—4—
wi)kapbamon]amuno }—3—[ 3—(1H-nupazon—4—

w1 eHm | mpornaHoaT

Iz :
I=

%
o

OH

(2R)—2-{[(1,2,3,5,6,7-rekcarugpo—s—uHaaneH—4—
w1)kapOaMont|aMUHO }—3—(TTHPUINH—3—HJT)[TPOITIAHOBAS

KHCJI0Ta

Y=o

2—merokcuatun (2R)-2—-{[(1,2,3,5,6,7-rekcarugpo—s—
uHAaneH—4—ui)kapoaMoni|aMuHO }—3—(mupuana—3—

UJI)IPONIAaHOAT

Iz T2
=

IZ’

(@]

=

cyclobyrun (2R)-2—{[(1,2,3,5,6,7-rekcaruapo—s—
uHAaneH—4—uin)kapoaMons|aMuHO }—3—(MupuanH—3—

WUJI)IPONIAaHOAT

Iz
o
=2
O
§>

cyclopropylmerun (2R)-2—-{[(1,2,3,5,6,7-rekcaruapo—s—
uHAaneH—4—uin)kapbamMoni|aMuHo }—3—(mupuana—3—

UJI)IPONIAaHOAT
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mukgionenTw (2R)-2—{[(1,2,3,5,6,7-rekcarunpo—s—
uHAaneH—4—win)kapbamMons|aMuHo }—3—(mupuana—3—

WJI)IIPONIAaHOAT

stun (2R)-2-{[(1,2,3,5,6,7-rekcarunpo—s—uHaareH—4—

w1)KapOaMonI]|aMUHO }—3—(TUPUAMH—3—HJT)IPOTIAHOAT

CH, metun 2—{[(1,2,3,5,6,7-rekcarunpo—s—uHnaneH—4—
!48 win)kapoamon|aMuHo }—3—(4—mernn—1 H-mupazon—1-
(N
j\ N WJT)IPOMAHOAT
N o’“CH3
H O H  §
CH, | x st (2R)-2—({[2,6—Ouc(nponan—2—
gHa =N wi1)denun|kapbamon }aMuHo)—3—(MUPUANH—3—
N)LN“" O~ CHs WI)IIPONaHoaT
H H
HyC °
CH,
N/j stun 2—{[(1,2,3,5,6,7-rekcarunpo—s—uHaanes—4—
o I W& EtNHCI | Mi1)kapOamon]aMuHO §—3—(MUPUMHUAMH—2—1IT)[IPOTIAHOAT
NJ\N On~CH;
H H
o)
HiCs merun (2R)-2-{[(1,2,3,5,6,7-rexcarunpo—s—mHaaneH—4—
N wi)KapOaMoni |aMiHO }—3—(5—MeTOKCUTTUPUANH—3—
ﬁ o I ZN WJT)[IPOTIAHOAT
)J\ W o\
N” N CH;
H H
o

stun 2—{[(1,2,3,5,6,7-rekcarunpo—s—uHnanes—4—
win)kapoamon|amuHo }—3—(3—metmn—1,2,4—oxadiazol-5—

WIT)[IPOTIAHOAT
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I=z :
=
Iz
Z
O —
o =2
/ W
9] =z /
I
[#%]

metuna (2R)-2—{[(1,2,3.5,6,7-rexcaruapo—s—mHaaneH—4—

wi)kapbamouns|aMuHo }—3—(mupuaa3snH—3—1i)IPOTTaHOaT

Iz
IZ>=O
<£ >

stun 2—{[(1,2,3,5,6,7-rekcarunpo—s—nHaanes—4—

win)kapoamoniamuHo }—3—(1,2—okca30a—4—ui)nponaHoar

O

=
¢

Iz

stun 2—{[(1,2,3,5,6,7-rekcarunpo—s—uHnanes—4—

wi)kapbamon |aMuHo }—3—(1,2—okca30—3—win)mponaHoat

O

>=
(°

Z

»

stun 2—{[(1,2,3,5,6,7-rekcarunpo—s—uHnanes—4—

wi)kapbamon |amuHo }—3—(1,3—okca30n—2—win)nponaHoat

IZ?=O

°N /N
¢ ==
&

stun (2R)-2—({[6—(mponan—2—wn)—-2,3—auruapo—1H-

WHACH—5—1JI |[KapOaMou } aMUHO )—3—(THpuAnH—3—

WJT)IIPOIIaHOAT
H,c” “Chy
N\ﬁ metuna (2R)-2-{[(1,2,3,5,6,7-rekcarunpo—s—uHaaneH—4—
ﬁ | N ui)kapOamMoun |aMiuHO }—3—(TTUPUMUIMH—S—HJT)IPOTIAaHOAT
(0]
)l\ A\ O'\.
N7 N CH,
H H
0
N\ metmn (2R)-2—-{[(1,2,3,5,6,7-rekcaruapo—s—muHaanes—4—
ﬁ i /j wi1)KapOamMon |aMiuHO }—3—(TTupa3suH—2—HJ1)IPOMIaHOAT
(8] N
)j\ o O"\-.
N7 N CH,
H H
o]
Ny stun 2-{[(1,2,3,5,6,7-rexcaruapo—s—mHaaneH—4—

IZ>=O
Q —
¢\
2

w)KapOamMon |aMiuHO }—3—(mupuaasnH—4—1iI)IpornaHoaT
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N’? st (2R)-2—{[(1,2,3,5,6,7-rekcarunpo—s—nHaanes—4—
I
o NZ wi)KapOamon |aMuHO }—3—(TTUpPUMUAMH—2—HIT)IPOTIAHOAT
AL oo
XN stun 2—{[(1,2,3,5,6,7-rekcarunpo—s—uHaaneH—4—
0 /) win)kapbamMonit|aMuHO }—3—(MMPUMHUAMH—4—1IT)IPOIIAHOAT
)'\ o _CH
N/\j 2-{[(1,2,3,5,6,7-rekcaruapo—s—uHuaneH—4—
|
o N~ WT)KapOaMon |aMUHO }—3—(MTUPUMUAMH—2—HJT ) TIPONIAHOBAS
)]\ OH KHCJIOTa

9. Coenunenue dopmynsr (I), wmu mnposekapcTBo, WIH ero (apMareBTHUECKU

npuemieMast CoJlb:

m_\
/
—=
>:o
Y
N
Py
O
/
-9

rae:

R; npencrasisier coGoit 5 mnam 6 uneHHBIH ANKUIOBBIM WM apUIIOBBIH MOHOLIMKIL,
UMEOIUI 0 MEHbIIeH Mepe OfHY TPYINy 3amecTuTens, cogepxauryro (2—-8C) anxw, wmm 9
wii 10 4ieHHYyr0 OMLMKINYECKYI0 YaCTHYHO HEHACBIIEHHYO KapOOLMKINYECKYIO KOJBLEBYIO
CHUCTeMy, Iie yKa3aHHasi OUIMKINYECKasi KOJIbIeBasl cucTeMa HeoOs13aTeIbHO 3ameriena 1, 2, 3
wii 4 3aMecTUTeNsIMH, He3aBUCUMO BblOpaHHbiMU U3 (1-6C)ankuna, (2—-6C)ankenuneHa, (2—
6C)ankununena, (3—8C)umknoankuna, (1-3C)ajgkokcu, rajoreHa, OKCO, THAPOKCH, ILMAHO,
amuHo, (1-3C)ankunamuno, au—[(1-3C)ankun]-amuno, CF;, OCF;, S(O),CH;, S(O)CHs,
S(0):NH;, S(O),NHCH3;, S(0O),N(CHj3),, NHS(O),CH; u N(CH3)S(O),CHj3, wiu 12, 13, 14, 15
win 16 4JIeHHYIO TPULUKINYECKYI) YACTUYHO HEHACBIIEHHYIO KapOOIUKINYECKYIO KOJNbIIEBYIO
CHCTEMY, I'7le YKa3aHHAas TPULMKINYECKAs! KOJIbLIEBAsI CUCTEMa Heo0s3aTeNbHO 3ameriena 1, 2, 3
win 4 3aMecTuTeNsiMHi, He3aBUCUMO BbiOpaHHbIMEH U3 (1-6C)ankuna, (2—6C)ankenunena, (2—
6C)ankuaunena, (3—8C)umknoankmna, (1-3C)ajgkokcu, rajoreHa, OKCO, THAPOKCH, IHAHO,
amuHo, (1-3C)ankunamuno, au—[(1-3C)ankmi]-amuro, CF;, OCF;, S(O),CHj;, S(O)CHs,
S(0):NH,, S(O),NHCH3;, S(O),N(CHj3),, NHS(O),CH; u N(CH3)S(0),CHj;

R; npencrasnsier coboii H,

R3 npencrasnsier coboii amkmin(C1-4)-Ry,

rne Ry BoiOpan u3 5 win 6 4WieHHON MOHOLMKJIMYECKOW apWJIbHOW WM He—apHIIbHOU

KOJIBLIEBOM cHUCTEMBI, conepskameii 1, 2 wmnm 3 rerepoaroma, HE3aBHUCHMO BbIOPAHHBIX W3
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KHUCJIOPOAQ, a30Ta U Ccepbl, WK 3, 4, 5 uau 6 4WICHHOWM MOHOLMKJINYECKON MeTepOLUKINIbHON
KOJIBLIEBOW CHUCTEMbI, cozepkameii 1 wuiam 2 rerepoaTroMa, HE3aBHCHMO BBIODAHHBIX W3
KHCJIOPOJIa, a30Ta M Cepbl, TIe YKa3aHHas KoJiblieBasi cucteMa Ry HeoOs3aTenpHO 3amerneHa |
WIA HECKOJNIbKUMH 3aMeCTUTENIIMHM, He3aBUCUMO BblOpaHHbiMH u3 (1-6C) ankwia,
ankwiruapokcu, autpo, OH, COCH3, ranorena, aMuHO, IMaHo, HEOOs13aTeIbHO N—CBSI3aHHOTO 5
Uan 6 YJEHHOrO0 MOHOLMKJIMYECKOE TIeTepoapuiibHOrO KOJibLa, cojepxkamero 1 wim 2
reTepoaTomMa, He3aBHCUMO BBIOPAHHBIX M3 KHCJIOPONA, a30Ta W Cepbl, WM Heobs3arenbHo N—
CBsi3aHHOM 3, 4, 5 K 6 YWiIeHHONH MOHOIUMKJINYECKON I'eTepOLMKIUIbHON KOJbLIEBONH CUCTEMBI,
comepskameit 1 rerepoarom, HE3aBUCUMO BBIOPAHHBIH W3 KHCIOPOAA, a30Ta W Cepbl, Tae
YKa3aHHOE KOJIbLIO HeOOs3aTeNIbHO 3aMeIEeHO aJKUJIOM, OKCO, TaJIOT€HOM HJIH aMHHO TPYIIION;
U

R, nmpencraBmser coboii H, anmkmi, MOHOIMKJINYECKYIO — QJIKWJIBHYK WM

2
MOHOLIMKJTUYECKYIO apPHJIbHYIO TPYIIITY .
10. Coenunenue ¢opmynsl (I), wuam nponexkapcTBo, WM ero (apMaleBTHUECKU

npuemiieMast CoJlb:

rue:

R; npencrasisier coboit 5 mnam 6 uieHHBIH AJKUIOBBIM WIIM apUIIOBBIH MOHOLIMKIL,
UMEOIUI 0 MEHbIIeH Mepe OAHY TPYINy 3amectuTens, copepxauryro (2—-8C) anxw, wim 9
wii 10 4ieHHyr0 OMLMKIHYECKYI0 YaCTMYHO HEHACBIIEHHYI KapOOLMKINYECKYIO KOJIbLEBYIO
CHCTEMY, Iie yKa3aHHasi OMLMKINYECKasi KOJbLeBasi CHCTeMa Heo0s3aTeNbHO 3amereHa 1, 2, 3
Wik 4 3aMecTUTENsIMHA, He3aBUCUMO BbiOpaHHbIMH 3 (1-6C)ankuna, (2—6C)ankenunena, (2—
6C)ankununena, (3—8C)umknoankuna, (1-3C)ajgkokcu, rajoreHa, OKCO, THAPOKCH, ILMAHO,
amuHo, (1-3C)ankunamuno, au—{(1-3C)ankui]-amuno, CF;, OCF;, S(O),CHj;, S(O)CHs,
S(0):NH,, S(O),NHCH3, S(O),N(CHj3),, NHS(O),CHs u N(CH3)S(O),CHj3, wnu 12, 13, 14, 15
win 16 4JIeHHYIO TPULUKIMYECKYI) YaCTUYHO HEHACBIIEHHYIO KapOOUMKINYECKYIO KOJbLIEBYIO
CUCTeMy, TNe VyKa3aHHas TPUIUKINYECKass KOJbLIeBAas CHCTEMa MPEACTaBIsieT COOOi
HeoOs13aTeNbHO 3aMeIleHHbId 1, 2, 3 i 4 3aMeCcTUTEIsIMH, He3aBUCHUMO BbIOpaHHBIMU U3 (1-—
6C)ankmna, (2-6C)ankenunena, (2—6C)ankunmnena, (3—-8C)uuknoankmna, (1-3C)ankokcw,
rajioreHa, OKCo, ruApoKcH, nuano, amuHo, (1-3C)ankunamuno, nu—[(1-3C)ankwn]-amuno, CFs,
OCF;, S(0),CH3, S(O)CHs, S(O):NH,, S(O),NHCHj;, S(O)N(CHs),, NHS(0),CH; wu
N(CH3)S(0),CHs;

R; npencrasnsier coboii H;

R3 npencrasnsier coboit ankuin(C1-4)-Ry,

rne Ry BoiOpan u3 5 win 6 WieHHON MOHOLMKJIMYECKOW apWJIbHOM WJIM He—apHIJIbHOU

KOJIBLIEBOM CHCTeMBl, HeoOs3aTenbHO copepskamied 1, 2 wnm 3 rerepoaroma, HE3aBHCHMO
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BBIOPAHHBIX W3 KHCJIOPOJA, a30Ta U cCepbl, Wid 3, 4, 5 wimu 6 YJeHHOW MOHOLMKJINYECKON
reTepOLMKIMIPHON KOJIBLIEBOH CHCTEMbI, HEOOs3aTeNbHO comepkameii 1 wim 2 rerepoaroma,
HE3aBHCHUMO BBIOPAHHBIX U3 KHCIOPOJa, a30Ta U Cepbl, Wi 3, 4, 5 win 6 YWIEHHOW HACHIIIEHHOM
WJIH YaCTHYHO HEHACBIIEHHONW KapOOLUKINIECKON KOJBIIEBOM CUCTEMBI U YKa3aHHAs KOJIbIIeBast
cucrema R7 3amerneHa | wiin HECKOJIBKMMU 3aMECTUTENISIMU, HE3aBHUCUMO BbIOpaHHBIMU U3 (1—
6C) ankuna, ankunruapokcu, autpo, OH, COCHj;, rajnorena, aMiHO, [IMaHO, HEOOs3aTeIbHO N—
CBSI3aHHOTO 5 WM 6 YJIEHHOIO MOHOLIMKJINYECKOrO reTepOoapuibHOrO KOJbla, coaepkaiero |
WK 2 TeTepoaToMa, HE3aBUCUMO BBIOPAHHBIX U3 KHUCJIOPOMA, a30Ta U CePbl, U HeoOs13aTeIbHO N—
CBsI3aHHOM 3, 4, 5 wiKn 6 YWieHHONH MOHOLUKJINYECKON I'eTepOLMKINUIBHON KOJbLIEBONH CUCTEMBI,
comepskameit 1 rerepoaroMm, HE3aBUCUMO BBIOPAHHBIH W3 KHCIOPOAA, a30Ta W Cepbl, THe
YKa3aHHOE KOJIbLIO HeOOs3aTeNIbHO 3aMEeIEeHO aJKUJIOM, OKCO, TaJIOT€HOM HJIH aMHHO TPYIIIOI;
u

R, nmpencraBmser coboii H, amkwin, MOHOIMKJIMYECKYIO — QJIKWJIBHYK WM

>
MOHOLIMKJINYECKYIO apUJIbHYIO TPYIIY.

11. ®apmaneBTUueckass KOMIIO3ULMA, COAEp)Kallas COEAWHEHHE, OINPEIEJEHHOE B
JFOOOM U3 TPenbIIyIuX MYHKTOB (OpPMyJIbI HU300peTeHus, Wiu ero (apMareBTHYeCKH
NPUEMIIEMYIO COJIb B CMECH € (hapMalleBTHUECKHU MPHEMIIEMbIM Pa30aBUTENIEM HIIH HOCUTEJIEM.

12. Cnoco® uHrndbuposanusi akTuBHOCTH HH(IamMmacombl NLRP3 in vitro wim in vivo,
I7le yKa3aHHBIA Croco0 BKIFOYAE€T KOHTAKTHUPOBAHME KIETKH C 3(P(PEKTUBHBIM KOJIHYECTBOM
COEAMHEHUs] MO JIOOOMY U3 TMPEIIECTBYIOLIMX IYHKTOB MM €ro (¢apMaleBTUYeCKH
MIPUEMIIEMOU COJIH.

13. Cnoco0 nedeHus: 3aboneBaHUs WM PAcCTPOMCTBA, NMPH KOTOPOM Y TMAIUEHTA,
HY>KZAIOIIEeToCss B TAKOM JIEUEHUHU, MPOSIBIISIETCS] aKTUBHOCTh MH(JIaMMAacCOMBI, I'/ie YKa3aHHBIN
croco0 BKIIOYAET BBEEHHE YKA3aHHOMY MALEHTY TepaneBTHYecKU 3()(HeKTHBHOTO KOJINUECTBA
COENMHEeHUs] IO JOOOMYy U3 MPEIIIECTBYIOIMX IYHKTOB WM ero (apManeBTH4ecKu
MIPUEMJIEMOM COJIU WJIU €r0 KOMIIO3ULIMH.

14. Crmoco® nedeHuss ayTOBOCHAJIUTENIBHOTO  PACCTPOWCTBA,  ayTOMMMYHHOTO
paccTpoiicTBa, HEMPOJAEreHEPATUBHOIO 3a00JIEBAHUS WIIM 3JIOKAYECTBEHHOTO HOBOOOPAa30BaHUS
y TALUEeHTa, HY)XJAOIIEerocss B TAKOM JIEYCHUH, I YKa3aHHBIH CrOCOO BKIJIOYAET BBEICHUE
YKa3aHHOMY IMALUEHTY TeParneBTUYeCKU 3P (HEKTUBHOTO KOJMYECTBA COEAUHEHHSI 110 JTIOOOMY U3
MPEIIECTBYIOLINX MyHKTOB.

15. Coenunenne mo mobomy m3 mm.l-11, copmepkaiiee mpONEKAPCTBO WM €rO
dapManeBTHYECKH TPUEMJIEMYIO COJb WJIM WX KOMIO3HMLHIO, WK (papMaleBTHIeCKas
KOMITO3ULIMS [IJIs1 IPUMEHEHUSI B TEPaIHH.

16. Coequnenue no modomy u3 mm. 1-11 11t npruMeHeH!sI IPH JISYEHUH PacCTPOICTBA, B
KOTOPO€ BOBJIEUEHA AKTUBHOCTh HH(PIAMMACOMBI.

17. Coepunenue mo modomy u3 . 1-11 ni1st mpuMeHeHns: Ipu JISYeHUN PacCTPOICTBa,
I7le PacCCTPONCTBO MPEACTABISET COOOH 3JI0KAa4eCTBEHHOE HOBOOOOpPa30BaHHE, BHIOPAHHOE M3
paka >KeJyJOYHO—KUIIEUYHOTO TPaKTa, paka KOXH, HEMEJIKOKJIETOYHOIO paka JIErKOro H

KOJIOPEKTAJIIBHON aJ€HOKaPLIMHOMBIL.
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18. Coenunenune mno mn.17 pand npUMEHEHUs NpU JIEUYEHUH pacCCTpPOICTBa, TJe
paccTpoiicTBO  BBIOPAaHO M3  AyTOBOCHAJIUTENBHOTO  PAaCCTPOWCTBA,  AYTOMMMYHHOTO
paccTpoiicTBa, HEWPOAETEHEPATUBHOTO 3a00I€BaHMSI MJIH 3JI0KAY€CTBEHHOTO HOBOOOPA30BaHMSI.

19. Coemunenne mno 1.18, rme paccTpolicTBO BBIOpPAaHO U3  KPHUOIHUPUH—
aCCOLIMMPOBAHHOTO ayToBocnanutenbHoro cuanpoma (CAPS), Bkirodast ceMelHbIi X0JI0I0BOM
ayroBocnianutenbHbiii cuHapom (FCAS), cunapoma Makna—Yamnca (MWS), XpoHHYEeCKOTO
MJIAZICHYECKOTO HEBPOJIOrMYECKOr0 KOJKHO—apTUKYJIIPHOTO CUHZApPOMA (CINCA),
MYJIBTUCUCTEMHOTO BOCHAJMTENBHOTO 3a0o0jieBaHMsl HeoHaTtajbHOro Bo3pacta (NOMID),
CEMENHON CpPEeAM3EMHOMOPCKOW JIMXOPAIKH, HEAJIKOTOJbHOW KUPOBOM OOJE3HH TIEeYeHH
(NAFLD), nonarpsl, peBmaroungHoro aptputa, 6onesnu Kpona, XOBJI, ¢ubpoza, oxxupenws,
nuadera 2 TUMNA, PACCESTHHOTO CKIIEP03a, HEMPOBOCIAJICHHS, BOSHUKAIOIIETO MpH 3a00JIeBaHUSIX,
CBSI3aHHBIX C HEMPABUJIBHBIM CBOpauuBaHHeM OenkoB, Oonesnu ITapkHMHCOHA, OCTeOapTpUTA,
HeankorojbHOTO creatorenaruta (NASH) u 6one3nu Anbureiimepa.

ITo noBepenHocTn
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