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OIIMCAHUE U30BPETEHUA
2420-561157EA/061
MU PA30JI0- U TPHA3OJIOBUIUKINYECKHE COEAUHEHUS B KAYECTBE
HHI'NBUTOPOB JAK KHHA3bI
YPOBEHb TEXHHUKH

O01acTb TEXHUKU

H300peTeHne OTHOCUTCA K NHMPA30iI0- M TPUASOJOOUIMKIMYECKUM COCAMHEHHSIMHU,
NPUTOAHBIM B KadecTBe HHruOuTOopoB JAK KuHasbl, u Oojiee KOHKPETHO, B KauecTBe
unruoutopoB JAK3, koropwie cenektuBHbl K JAK3 1O CpaBHEHHIO C JOPYTrUMH YJIeHAMH
cemetrictBa JAK kunas, takumu kak JAK1, JAK2 u TYK2. M300pereHne Tak:ke OTHOCHUTCS K
KpUCTAUTMUECKUM  ¢opMmaM, (apMaLEeBTUUECKUM  KOMIIO3HMLIMSIM,  COAEPKAIIUM  TakKue
COEAMHEHUs], Croco0aM TPUMEHEHUS TaKUX COENWHEHWH MJIsl JICYeHHs BOCHAIUTENIbHBIX
3a0oneBaHmii, U crocobaM M MPOMEKYTOYHBIM COCAMHEHUSM, MPUTOAHBIM IJIST MOJNYyYEHHSI
TaKUX COEAUHECHUI.

YpoBeHb TEXHUKUA

SI3BEHHBI KOJHUT SIBISIETCS XPOHUYECKUM BOCIAIUTENbHBIM 3a00JIEBAHHEM TOJICTOM
KUIIKH. 3a0oNeBaHNe XapaKkTEepPU3YeTCs BOCIAJICHHEM U U3BSI3BJICHHEM CIU3UCTOrO CJIOS
NpsSMOM KUIIKH M TOJCTOM Kumku. OOImme CUMNTOMBI BKJIFOYAIOT JUAPER0, KPOBABBIM CTYI H
O6onp B kmBoTe. KimMHMYeckoe TeueHHe HOCHT TIPEPHIBUCTBIA XapakTep, OTMEUEHHBIN
YepenyIIUMUCS TIepuogaMu OOOCTPEHHUs] U peMUCCHH. 3a00JIeBaeMOCTh B Pa3BUTBIX CTPaHAx
BbIllIE, YeM B pa3BuBaroiuxcs. I1o ouenkam, 1,2 MUIIIMOHA YeNIOBEK B KPYIHBIX POMBIIIIEHHO
Pa3BUTBIX CTPAaHAX CTPAZAIOT OT SI3BEHHOI'O KOJUTA, M OXKMIAETCS, YTO MX YUCIIO OyneTr pactu
BMECTE C POCTOM HaceneHus. llanueHTsl ¢ A3B€HHBIM KOJUTOM HMMEIOT MOBBILIEHHBIH PUCK
pasBuTHs paka npsMoil u obomouyHoi kumku. (Hanpumep, Danese et al. N Engl J Med, 2011,
365, 1713-1725). HecMoTpst Ha TO, YTO CYLIECTBYET MHOXECTBO TE€PAIeBTHUECKHX BapUAHTOB
I CTUMYJIMPOBAHUSI U TONAEPIKAaHUS peMUCCHH si3BeHHOro kojwmrta (AK) y mauueHTOB, HU
OIUH W3 HHUX He sBJsieTcsd uneajgbHbIM. Jlo CHX MOp CyIIEeCTBYeT HEYAOBJIETBOPEHHAs
MeIUIUHCKast OTpeOHOCTh B 3(h(PeKTUBHON Tepamnuu, COCOOCTBYIOIIEH W MONAEPKUBAIOLIEH
pemuccuro SIK  oT yMepeHHOro 40 TSKEIOro, HE BbI3BbIBAs MmpoOsieM Oe30macHOCTH,
BO3HHUKAIOIIUX B pe3yJIbTaTe XPOHUUECKOI CUCTEMHON HMMYHOEPECCUH.

Xors TouHbll mnaroreHes SK Hesdcen, mNpeanonarardT, 4YTO MPOBOCHAIUTENIBHbBIE
IIUTOKMHBl HIPAIOT KJIIOUEBYD pOJb B HMMYyHOJormdeckod peakuuu (Strober et al.,
Gastroenterol, 2011, 140, 1756-1767). MHorue npoBOCHAUTENbHBIE ITUTOKUHBI, HauboJjee
yacto moBbimeHHble npu K (mampumep, IL-4, IL-6, IL-13, IL-15, IL-23, IL-24, IFNy u
aenTtuH), 3aBucsaT ot cemelictBa JAK tuposunkunas (t.e., JAK1, JAK2, JAK3 u Tyk2) nus
TPaHCIYKLUU CUTHAJA.

Wnrubuposanne ¢pepmenta JAK3 Onokupyer mepenady CUTHAJIOB MHOTHX KITFOYEBBIX
MPOBOCTIAIUTENBHBIX [IUTOKHHOB. TakuM oOpa3oM, mHruOutopsl JAK3 Moryt ObITh MOJIE3HBI
OpU  JIEYEHUH S3BEHHOTO KOJHTAa M APYTUX JKENyAOYHO-KUIIEYHBIX BOCIHAIUTENBHBIX

3a0oneBaHuii, Takux Kak Oone3Hb KpoHa M KOJMT, BBI3BAHHBIH HHTHOMTOPOM HMMYHHOMH



KOHTpoJbHOH TOuku. HuruOurtopsr JAK3 Takke MoOryr ObITh TOJE3HBI Ui JICUEHHS
BOCTIQJIUTENbHBIX 3a00JIEBAaHUN KOKH, TAKUX KAK aTONMYECKUH AEPMATUT, U BOCHAIUTENbHBIX
pecrupaTopHbIX 3a00JeBaHMN, TAKMX KaK aJUIEPrUYeCKUi pPHHUT, acTMa U XPOHHUYECKas
oOctpykruBHas 6one3spb jerkux (XOBJI). Kpome Toro, naruduroper JAK3 Taxke MoryTt ObITh
TIOJIE3HBI TIPH JIEYEHHH MHOTHX TJIa3HBIX 3a00JI€BaHMI, B KOTOPBIX BOCIAJIEHUE MIPAET BAXKHYIO
pOJIb, TAKUX KaK YBEUT, NUA0ETHYECKas PETUHOMNATHS, NTUa0eTUYeCKUH OTEeK JKENTOro IISITHA,
Ooye3Hp CyxOro riasa, BO3pAacTHAs JEreHepalusl JKeITOro IMSATHA, OKKIIIO3MS BEHBI CETYATKU
(OBC) n atonuyeckuii KepaTOKOHBIOHKTHBHT.

[Ipennonaraercs, 4To cenekTUBHOCTD B oTHOIIEeHUN JAK3 mo cpaBuenuto ¢ JAK1 Oyzner
ONaronpusiITHON, TOCKOJNbKY HWMEIOTCS JOKa3aTelbCTBA TOrO, YTO CelieKTUBHOCTh JAK3
NO3BOJISIET cOepedb MOTEHIMAIBHO MOJIE3HbIe [IUTOKUHBI, Takue Kak IL-10, KoTopsIi yuacTByeT
B 3KHBJIEHUU CIU3UCTON 0000uky, [L-22, KOTOPBIN y4aCcTBYET B 3aIlHUTE CIU3UCTOrO Oapbepa
u pereHepaunu snurenus, U IL-6, KOTOpeI yd4acTByer B mpojudeparuyl KHIIEYHBIX
snuTenuanbHelX kieTok. CenextuBHOCTh B oTHoweHUM JAK3 mo cpaBHenuro ¢ JAK2 Taxxke
no3BoJisieT cOepeub mepenady curHaioB sputponostuHa (JI10) m Tpombomostuna (TIIO).
ITosTtomy ObUTO OBI JKENATENbHO TNPENOCTABUTH HOBBIE COEIWHEHHs, KOTOPBIE SIBIISTFOTCS
cenekTuBHbIMU HHrHOuTOpamu JAK3 mo cpaBHeHHMIo ¢ apyrumu uieHamu cemerictBa JAK
kuHa3, Takumu Kak JAKT, JAK2 u TYK2.

Hakonen, u3-3a monynupyroiuero s¢pdexra nytu JAK/STAT Ha UMMyHHYIO CHCTEMY,
cucTeMHOe Bo3zelicTBue MHruoutopoB JAK Mosker okas3piBaTh HEOJIAroNnpUsTHOE CHCTEMHOE
uMMyHozenpeccuBHoe neiictBue. I[loaToMy Obuto OBl KelaTeNbHO OOECHEeYnTh HOBBIC
uHruOuTopel JAK3, KoTOphIe OKa3bIBAIOT CBOE NEHWCTBUE B MECTE NEHCTBUS 0€3 3HAUUTEIbHBIX
cucTeMHBbIX 3(QdeKxToB. B yacTHOCTH, ANA JIEUEHUS >KENyJOYHO-KUIIEYHBIX BOCIAJIUTEIbHBIX
3a00JIeBaHMi, TaKUX KakK S3BEHHbIH KOJHUT, ObUIO OBl JKeNaTeNbHO NPEIOCTaBUTb HOBBIE
uHruouropel JAK3, KOTOpble MOrYT BBOOHUTHCS NEPOPATBHO U JOCTUTATh TEPANEBTHYECKU
3HAUYUMOTO BO3JEHCTBUS B IKEJNYJAOYHO-KUIIEYHOM TpPaKTe€ € MHHHUMAJIbHBIM CHCTEMHBIM
Bo3zetictBueM. JIsi KOXKHBIX 3a0o0yieBaHUii ObUIO Obl JKEJATENhbHO OOECIEUUTh HOBBIE
uHruouropelr JAK3, xoropeie MOryT OBITh BBEAEHbBI MECTHO B KOXY C MHUHHMAaJbHBIM
CHUCTEMHBIM BO3/1€HCTBUEM.

CnenoBarenbHO, ObLIO OBI JKENATENBHO MPENOCTABUTH HOBBIE COENUHEHHS, KOTOPBIE
SIBJIIFOTCS] CEJIEKTUBHBIMU MHrHONTOpaMu JAK3 1o cpaBHEHHIO C APYrUMH YiIeHAMHU CeMeicTBa
JAK xwuna3, takumm kak JAK1, JAK2 uw TYK2, u oOka3piBalOT MHHHUMAJIbHOE CHCTEMHOE
BO3JICHCTBHE.

CYIIHOCTDb U30BPETEHU A

B omHOM acmekTe wn300peTeHHME MPEenoCTaBIsIeT HOBbIE COEAMHEHUs], O0Jafarolue
aKTUBHOCTHIO HHTHONTOPOB JAK kuHa3bI, 1 60see KOHKpeTHO, HHruouTOpoB JAK3.

CrnenoBatenbHO, n300peTeHne mpenocrasisieT coequnenue Gopmysi (1):
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R?, Rb, R® u Rf KQKIbIH HE3aBUCHUMO BBIOMPAIOT M3 rpymmbl, coctosmeii u3 H u Cj;
AJIKUJIA,

RY, R®, RE, R" R\, R/, R}, R™ R" u R° ka/blii HE3aBUCHMO BLIOMPAIOT U3 TPYIIIbL,
cocrosimied u3 H u Ci3 ankwuna, rae Ci.3 ankuibHas rpymnmna MOXeT ObITh HeoOs3aTeabHO
3aMenieHa 1-3 aromaMu rajioresa;

HeobssatensHo RY i1 R MOryT GbITh 0OGbEANHEHBI C 06Pa30BAHNHEM LIHKJIOMPOIIILHOTO
KOJIBLIA,

A BBIOMPAIOT U3 IPYMIIBL, COCTOSALIEH 13

(a) 4-10-uneHHONW MOHOLMKINYECKON IeTepOLMKINYEeCKON TPYIIbI, COAepsKallell OIuH
aToM a30Ta M, HEOOSA3aTEeNbHO, COAEpIKaIlel ONUH JOTOJNHUTEIbHBIN TeTepoaToM, BBIOPAHHBIH
w3 N, S, S(0)u0, u

(b) 6-10-uneHHON MOMULMKINYECKON TeTepOLMKIMYECKON TPYIIbl, COAEpsKallell OnuH
aToM a30Ta M, HEOOSA3aTeNbHO, COAEpIKaIlel ONMH JOTONHUTEbHBIN TeTepoaToM, BBIOPAHHBIH
mN, S, u0,

rae L cs3aH ¢ atomoM yriiepoaa B A, u A HeoOsA3aTenbHO 3aMelieH 1-3 R* rpynmnamu,
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kakneii RY HesaBucumo BbIOUparoT u3 rpynnsl, cocrosimei uz F, CN, Ci3 amkokcw,
mukjonporia U Ci3 amkmna, rae Cis aJKWibHAs Tpynma MOXeT ObITh HeoOs3aTeNbHO
3amemnena OH, OMe unu 1-3 atoMamMu rajjoreHa;
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rne R” u RY xaxnpiii He3aBUCMMO BBIOMpAOT W3 rpynnbl, cocrosimeit w3 H, Css
muktoankuia u Ci ankuna, rae Ci.¢ aJKuiIbHAS TPYIIA MOXKET OBITh HEOOS3aTEIbHO 3aMeIeHa
1-3 3amecTUTENSIMH, HE3AaBUCHMO BBIOPAHHBIMHU M3 TpyHIbl, coctosimeit n3 Ci.3 ankokeu u -S-Cj.
3 AJIKUIIA,

win R” u R? 06pasyror 4-6-4/ieHHYI0 MOHOILMKIIMYECKYIO TE€TEPOILUKIMIECKYIO IPYIIIY,
COZEpIKALIYI0 OOUH aTOM a30Ta M HeoOs3aTeNIbHO COAEPIKALIYI0 OIUH OTOJHUTEIbHBIHN
rerepoarom, BeiOpaHHbId U3 N, S u O, rae 4-6-1ieHHas MOHOIIMKJINYECKAsl FeTePOLIUKITIYECKast
rpymmna HeoOs13aTeNbHO 3aMelneHa 1-3 3aMecTHTeNsIMM, HEe3aBUCUMO BBHIOPAHHBIMHU W3 TPYIIIIBL,
cocrosimeit u3 Cyi¢ ankuna, Ci.3 ankokcw, -S-Cj_3 ankuna u -Ci_3 aaxkui-Ci_3 aJKOKCH,

R? BbIOMparOT U3 rpymsl, cocrosimeit u3 H, Cl, OMe, Me u F;

R’ BBIOMPAIOT U3 rpymimbl, cocTosimed u3 Hu F;

R’ BBIOMPAIOT U3 rpymimsl, cocrosmed n3 H u F; u

R’ BBIOUPAIOT U3 rpymmbl, coctosimeit uz H, Me u F.

B omucanuu Takke MpencTaBlieHbl HEKOTOPbIE KPUCTAIUINYECKHE (POPMBI OMPeaeSICHHBIX
coenunenuii, popma 1, popma 2, popma 2b, hopma 3 u popma 4.

UzobpeTeHne Takke NMPEAOCTaBsAeT (papMaLEBTHUECKYIO KOMIIO3ULIUIO, COIEPIKALIYIO
COEHEHUE B COOTBETCTBUU C JJAHHBIM M300pETEHHEM N ero (PapMaLeBTHYECKU PUEMIIEMYIO
COJb, WJM KPHUCTAIMYECKYO (OpMYy B COOTBETCTBUM C JaHHBIM H300peTeHHEM, W
(apMareBTHUECKH MPHEMIIEMbII HOCUTEb.

H3o0pereHne Takke TPENOCTABISET CHOCOO  JIEUEHUS  KENyJIOYHO-KHUIIEUHOTO
BOCTIAJIUTENILHOTO 3a00NI€BaHMsI, B YaCTHOCTH, SI3BEHHOTO KOJIUTA, Y MIIEKONHTAIOIIErO, TIe
Croco0 BKJIIOYAET BBEIEHHE MIICKOMHUTAIOIIEMY COEIMHEHUs] B COOTBETCTBUH C IaHHBIM
n300peTeHneM K ero (papManeBTUIECKH MPUEMIIEMON COJH, MM KPUCTAJTMUECKOH (OpPMBI B
COOTBETCTBHUH C JAHHBIM H300peTeHHeM, WK (apMarieBTHIECKOH KOMIO3HIIUU B COOTBETCTBUH
C TaHHBIM H300pETEHHEM.

N3o0pereHne Takke MPENOCTABISIET CHOCOD JIEYEHHsI BOCHAJIUTENBbHBIX 3a00JIeBaHUN
WIN PacCTPOMCTB KOXKH Y MJIEKOIUTAOIIETO, IAe Cocod BKIIOYAET HAHECEHHE COEIMHEHUs B

COOTBETCTBHH C OAaHHBIM I/I306peTeHI/IeM Ujin €ro (I)apMaL[eBTI/ILIeCKI/I aneMneMoﬁ COJIM, HJIN



KPUCTANTNUECKOH (OPMBI B COOTBETCTBUHU C JAHHBIM H300peTeHHeM, Win (papManeBTHIeCKO
KOMITO3UIIMH B COOTBETCTBUU C JAHHBIM H300pEeTEHNEM Ha KOXKY MJIEKOIUTAIOLIETO.

N300peTeHne Takxke NpenocTaBisieT Crocod eueHnst KOsKHON T-Ki1eTouHOoN TUMpOMBI y
MJIEKOIIUTAIOLIET0, TA€ CHoco0 BKIOYAeT HaHeCeHHe (papMalleBTUUECKONH KOMITO3HIIMY,
cofiepaKalel coeMHeHNe B COOTBETCTBUM C IaHHBIM H300pETeHNEM W €ro (papMalieBTUIeCKU
HPUEMJIEMYIO COJIb, HA KOKY MJIEKOIUTAIOILETO.

B npyrom acnekre, nzoOpeTeHHe TaKKe MPEAOCTABIAET CHOCOO, ONMCAHHBIA B
COOTBETCTBUH C JaHHBIM M300pPETEHUEM, KOTOPBIA MPUMEHSIOT AJISl MOJNYYeHUsT COSNMHEHUN B
COOTBETCTBHUH C TAHHBIM U300pEeTEHUEM.

UzobpeTeHne Takke MPENOCTABISET COEAMHEHHE B COOTBETCTBHM C JIaHHBIM
n3o0peTeHneM MIH ero (papManeBTUYEeCKH NPUEMJIEMYIO COJIb, KaK OIHCAHO 3]€Ch, IS
NPUMEHEHUs] B MEIUIIMHCKON Tepanuu, a Takke MPUMEHEHHE COEAMHEHUs] B COOTBETCTBUU C
JaHHBIM ~HM300peTeHHeM MM ero (apMaueBTUYeCKH TNPUEMIIEMOW COJIM MM €ro
KPHUCTAJLTHUECKOH (POPMBI, B IPOU3BOJCTBE COCTABA U JIEKAPCTBEHHOI'O CPEACTBA JJIsSl JICUCHUS
KEJTyJOYHO-KUIIEYHOTO BOCTIAJIMTENBHOTO 3a00JIeBaHUs] WJIM BOCHAJIUTEIBHOTO 3a00JeBaHuUs
KOXKH Y MJIEKOTIMTAIOLIETO.

KPATKOE OIMCAHUE YEPTEXEU

PaznuuHble acmekTsl JaHHOTO HW300peTeHUs] WUIIOCTPHPOBAHBI CO  CCBUIKOH Ha
NpUJIaraeéMble YepTEKH.

Ha ¢urype 1 nokazano msoOpaxkeHne MOpoLIKOBOI peHTreHosckoi audpaxmuu (ITPJI)
KpucTayutiueckoi gpopmer 1 coennnenus 3 (nanee popma 1).

Ha d¢urype 2 mokaszaHa Ttepmorpamma auddepeHInaIbHON  CKaHUpPYIOIIEH
kanopumerpuu (JICK) kpucrananueckoii ¢popmsl 1.

Ha ¢urype 3 mnokasan rpadux TeruoBoro rpasumerpuueckoro anammza (TTA)
KPHUCTAJTHUECKOH (popMbI 1.

Ha c¢urype 4 nmnokasana wusorepma nuHamuueckod copbuum Biarm (JICB)
KpUCTAJTHUECKOH GopMel 1, HabmonaemMas mpu Temmnepartype okojio 25°C.

Ha ¢urype 5 nokazano m3oOpakeHre MopoImKoBol peHTreHoBckor audpakuuu (ITPT)
KpUCTaJUTHUecKOl Gopmer 2 coenunenus 3 (nanee popma 2).

Ha ¢urype ©6 moka3zaHa Ttepmorpamma auddepeHIHaibHON  CKaHUPYIOIIEH
kanopumetpun (JICK) kpucranmmueckoii Gopmsl 2.

Ha ¢urype 7 mnokasaH rpaduk TeruioBoro rpasumerpudeckoro anammsza (TTA)
KPUCTAJTHYECKOH (hopmbr 2.

Ha <¢wurype 8 mnokasana wusorepma nuHammuueckod copbumm Biarm (JICB)
KpUCTAJUTHUYECKOH popMbl 2, HabIro1aeMas mpu Temmnepatype okojio 25°C.

Ha ¢urype 9 nokazano m3oOpaxxeHne MopoLIKOBOi peHTreHoBckoi audpaxmun (ITPJI)
Kpuctanaeckoi ¢popmer 3 coennnenus 1 (nanee popma 3).

Ha c¢wurype 10 nokasana tepmorpamma auddepeHINaIbHON CKaHUPYIOIIEH
kanopumetpuu (JICK) kpucranmnueckoii popmsl 3.

Ha ¢urype 11 mnokaszan rpaduk TtemoBoro rpasumerpudeckoro anammza (TIA)



KPUCTAJUTHYECKOH (popmbr 3.

Ha ¢urype 12 moxka3zaHa wusorepma pauHamuueckoi copbuun Biaran (JICB)
KpUCTAJUTHUYECKOH GopMel 3, HabotaeMas mpu Temmnepartype okoJjio 25°C.

Ha ¢urype 13 noxasano nzobpakeHue nopoukoBoii peHTrenoBckoi nudpaxkuuu (ITPI)
KpucTayutiueckoi popmer 4 coenunenus 1 (nanee popma 4).

Ha ¢urype 14 nmoka3ana Ttepmorpamma auddepeHInaIbHON  CKaHUPYIOLIeH
kanopumerpuu (JACK) xpucramnmuueckoit Gpopmer 4.

Ha ¢urype 15 mnokasan rpaduk TeroBoro rpaBuMerpudeckoro anammza (TIA)
KPUCTAJTHYECKOH opmbI 4.

Ha d¢urype 16 mnokaszana wusorepma auHamuueckoi copbuum Biarn ([CB)
KpUCTAJUTHYECKOH GopMbl 4, Habro1aemMas mpu Temmnepatype okojio 25°C.

Ha ¢urype 17 nokazano nzobpaskeHue MOPOLIKOBOH peHTreHoBckon nudpakuuu (ITPJ1)
IETUIPaTUPOBAHHON KpHCTaumdeckon Gpopmbl coequnenus 3 (nanee Gopma 2b).

I[NOAPOBHOE OITMCAHUME M30BPETEHUA

Cpenu npyrux acmekToB, u3oOpereHue mnpenocTasisier UHrHOUTOphl JAK KHHA3BI
¢dopmysl (I), koTopble ABISFOTCS ceneKTUBHBIMU 11t JAK3 10 OTHOIIEHHIO K APYTUM HiIEHAM
cemetrictBa JAK xuHa3, TakuMm kak JAK1, JAK2 u TYK?2, ux ¢apmaueBTudecku npuemieMbie
COJIM ¥ IPOMEKYTOYHBIE COEIMHEHHSI IS X MOJTYUESHHUSI.

B onHOM acmekre, mM300peTeHHE NPENOCTABISIET HOBbIE COCOMHEHHS, OOJamarolue
aKTUBHOCTBIO HHTHONTOPOB JAK kmHa3bI, 11 O0siee KOHKpeTHO, HHruduTopoB JAK3.

CrnenoBarenbHO, n300peTeHne MpenocTasisieT coequnenue Gopmyst (1):

R4

RS OH
H XY R2
N‘B(B | X2 R3

R L

N
A

D

win ero papMareBTHYECKH MPpUeMJIeMasi COJlb, TIe

x!uX? KaKIbIH He3aBUCUMO BoiOUMparoT u3 N u CH;

x3 BbIOMparOT U3 rpymsl, cocroseit uz N, CH, C-CHs;, C-CF;, C-CHF,, C-CH,-O-CHj,
C-SMe, C-NMe,, C-NH-CHj; C-CI, C-CN, u C-OMe;

s
" BBIOMPAIOT U3 TPYIIIBL, COCTOSIIIEH U3
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R?, Rb, R® u R kaxmbiii HezaBuCHMO BBIOMpAIOT U3 rpymmbl, cocrosimeit u3 H u Cy3
aJIKUJIa;

RY RS, RS R, R, R, R, R™ R" u R° kasiplii HE3aBHCHMO BBHIOHDAIOT M3 IPYIIIBI
cocrositieir u3 H u Cy3 anmkuna, rae C;; aNkuibHas TPymmna MOXKeT ObITh HeOOS3aTeNbHO
samerneHa 1-3 aromamm ramorena, HeoOssatenbHO R m R® MOryT GbITh OOBEIMHEHBI C
00pa30oBaHUEM LIUKJIOTPOMIIIBHOTO KOJIBIIA,

A BBIOMPAIOT U3 IPYMIIBL, COCTOSALIEH 13

(a) 4-10-uneHHON MOHOLMKJINYECKOW T€TePOLMKINYECKON TPYIIbI, COAepsKalel ONUH
aTOM a30Ta W HeoOs3aTeIbHO CoAep Kallel OANH AOMOJHUTEIbHBINA reTepoaToM, BHIOPAHHBIN 13
N, S, S(0)»u0,n

(b) 6-10-uneHHON MOMUIUKINYECKON TeTePOLMKINYECKON TPYINbI, COAepsKalel OIUH
aTOM a30Ta M HeoOs3aTeIbHO COoAep Kallell OANH JAOMOJHUTENBHBIN reTepoaToM, BRIOPaHHBIN U3
N, S,u 0,

rae L csa3aH ¢ atomoM yriiepoaa B A, u A HeoOs3aTenbHO 3amelniex 1-3 R* rpynmnamu,

kel RY HesaBrciMo BeIOMparoT u3 rpynmsl, cocrosmeit u3 F, CN, C;3 ankokcy,
uukonpormiaa, U Cyj ankuna, rae Ci3 ankuwibHAas TPymma MOXKeT ObITh HeoOs3aTebHO
zamerena OH, OMe unu 1-3 aroMaMu rajioreHa;

R BBIOUPAIOT M3 TPYIIIbI, COCTOSIIIEH 13

o Q
$ Q \
Q Osdd N SN N~/
pa =" \ . v M~ ) - ,

rre R? u RY xaxnmpiii He3aBUCHMO BbIOMparOT W3 rpynmbl, coctosimed w3 H, Css
rukgoankuiaa u Cyg ankuna, rae Ci¢ alKiIbHas TPYTIIa MOXKET ObITh HEOOsI3aTEIbHO 3aMeleHa
1-3 3aMecTuTeNs MU, HE3AaBUCUMO BBIOPAHHBIME U3 TPYIIbI, cocTosimeit 3 Ci3 amkokcu u -S-C.
3 AJIKHUJIA,

win R u R? 06pasyror 4-6-4/ieHHYI0 MOHOLMKIIMYECKYIO TE€TEPOLUKIMIECKYIO TPYIIILY,



COIEpIKALIYI0 OOUH aTOM a30Ta M HEeoOs3aTeNbHO COAEp KAy OIUH JOTOJHHUTEIbHBIHN
rerepoarom, BbiOpanHbIil 13 N, S, u O, rae 4-6-uneHHas MOHOLMKJINYIECKAst TeTePOLIUKINUECKast
rpymmna HeoOs13aTeNbHO 3aMelneHa 1-3 3aMecTHTeNsIMM, HEe3aBUCUMO BBIOPAHHBIMHU M3 TPYIIIIBL,
cocrosimeit u3 Cy¢ ankuna, Ci.3 ankokew, -S-Cy_3 ankuna u -Ci_3 ankuia-Ci_3 aJKOKCH,

R? BbIOUpAIOT U3 rpymmsbl, coctosuieit uz H, Cl, OMe, Me u F,

R’ BBIOMPAIOT U3 rpymmsl, cocTosmeid u3 Hu F;

R’ BBIOMPAIOT U3 rpymmsl, coctosimed 3 Hu F; u

R’ BBIOMPAIOT U3 rpymmnsbl, coctosmeit uz H, Me u F.

B HexoTOpBIX BapUaHTax, X3 siBastercst CH.

B Hekoropbix Bapuantax R u RY kaxmbplii HE3aBUCMMO BBIOMPAIOT M3 TPYIIIIBL,
cocrositern w3 H, mumknodyruna u Ci4 amkuna, roe Cj4 ankuibHas rpymnmna MOXKET ObITh
HeoOs13aTeNbHO 3aMelneHa | WM 2 3aMeCTUTENSIMH, HE3aBUCHUMO BBIOPAHHBIMH W3 TPYIIIBL,
cocrosiei u3 Ci, ankokcu u -S-Ci, ankuna,

wi R” u R? 06pasyror 4-6-uneHHy0 MOHOLMKIMYECKYIO TE€TEPOLUKIMYECKYIO TPYIILY,
COIEpIKALIYI0 OOUH aTOM a30Ta M HeoOs3aTeNIbHO COAEPIKALIYI0 OIWH OTOJHUTEIbHBIN
rerepoaroM, BeIOpaHHBIA U3 S, 1 O, rae 4-6-uneHHass MOHOLMKINYECKAs! MeTePOLIUKINYECcKas
rpyImna HeoOsi3aTeNpbHO 3aMelleHa | WM 2 3aMeCTUTENSIMH, HE3aBHCHMO BBIOPAHHBIMH U3
rpynmbl, coctosimen u3 C3 ankuna, Ci, ankoken, -S-Cj ankuna u -Cp3 ankmi-Ci alKOKCH.

B Hekoropbix Bapuantax R u R? kaxmblii HE3aBUCMMO BBIOMPAIOT M3 TPYIIMILL,
cocrosimmerr w3 H, umknmodyrmna u Ci4 amkuna, rae Ci4 ankwibHas rpymnmna MOXKET ObITh
HeoOsI3aTeNbHO 3aMelneHa | WM 2 3aMeCTHTEeNsIMH, HEe3aBUCUMO BBIOPAHHBIMU U3 TPYIIIHL
cocrosimei u3 OMe u -SEt,

win R u R? 06pasyror 4-6-4/ieHHYI0 MOHOLMKIIMYECKYIO TE€TEPOLIUKIMIECKYIO IPYIIILY,
COIEPIKAIIYI0 OAMH aTOM a30Ta M HeoOs3aTeNbHO CONEepP KAy OJUH AOMOJHHUTEIbHBINA
rerepoaToM, BeiOpaHHbIH 13 S, U O, rae 4-6-wieHHas MOHOLMKIMYECKAs IeTePOLMKIMYEecKast
rpymnmna HeoOsi3aTeNbHO 3aMelieHa | uiam 2 3aMeCTUTENSIMH, HE3aBHCHMO BBIODAHHBIMH U3
rpynmbl, coctosimeit uz Me, OMe, CH,OMe u -SMe.

1 .
B HekoTopbIx BapuaHTax R’ BEIOMPAIOT U3 TPYIIBL, COCTOSIIEH U3
Q Q

(@)
Q /% 0.7 d ) $ *( —
-___} : \N‘/__} __}S\f, N , V4 /NJ‘}—?,

/ ; =

r



Q 0
) -/“)L% ) § - ) Q >‘\ )
a/' /N-/___}‘? -/:_}-? N‘/=>—}
. —o\\\ ‘/j_} _ 0
~0
— _/=>\‘5 N—" >\ ‘/ﬁ Q
N , -o/_—/ , o\ /N , \Ij:)\‘?,
o) 5 ‘/:3)\_?
CN - , CNJ:)‘?, \S/C N~ , \—SLH‘NJ}-’; ,
0 _ 0 0 0
/O—CN ‘/_=>~? Y ‘/=>‘f OCN — SCN —
0 o o 0
xSCNfH , PKDNJQ)H , PACNI‘)L! " ,OVCNJJ? .
0

R

B HexoTopbIX BapraHTax R! snsercs J $ wm /
O,

e

s

B HexoTopbIX BapuaHTax R' sBsiercst 7

1
B nexoropbix Bapuanrax R° ssisiercs

6-10-uneHHasT  MONULMKJIMYECKAas  TEeTePOLMKINYECKass Tpynma  MOXeT  ObITh
CIMPOLMKJIMYECKOH, KOHIEHCUPOBAHHON M/MITH MOCTUKOBOM.

B HexoTopeix BapuaHTax 0-10-ujeHHas MONULUKINYECKasl MeTepOLMKINYecKas rpymnmna
SIBJISIETCS CIIUPOLIMKJINYECKON TeTepoLuKiIndeckoll rpynmnoi. B Hekotopsix Bapuanrax, 6-10-
YIeHHAas [OJMLMKINYECKas TIeTepOLMKINYEcKass TIpyNna sBISETCs KOHAEHCHUPOBAHHOMN
reTepOLUKINYeCKO rpynmnoil. B HekoTopbix BapuaHTtax, O-10-ujeHHas TONULMKINYECKAs
reTepOLUKINYECKast IPYIINA sIBISIETCS] MOCTUKOBOM I€TePOLIMKINYECKON IPyNIITION.

B HekoTOpBIX BapuaHTax, A BBIOMPAIOT U3 IPYIIIbL, COCTOSALIEH U3

(a) 4-8-ujeHHON MOHOLMKJINYECKOW IeTepOLUKINYECKOW TpYMIbl, COAEpKallell onuH
aToOM a30Ta, ¥ HeOOs3aTeNbHO ColeprKallel OJUH TONOJHUTENbHBIA FeTepoaToM, BIOPaHHBIH 3
N, S, S(0), u0, un

(b) 6-10-uneHHON MOMUIMKINYECKON TeTepOLMKIMYECKON TPYIIbl, COAEpsKallell OAuH
aToOM a30Ta, ¥ He00sA3aTEeNbHO CoZlepsKallell OJMH IOTIOHUTENbHBINA IeTepOoaToOM, BEIOPAHHBIH 13
N, S,u0,
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rae L cBsi3aH ¢ aToMoM yritepona B A, i A HeoGsi3aTenbHo 3amenteH 1-3 R* rpymmamn.

B HekoTOpBIX BapuaHTax, A BBIOMPAIOT U3 IPYMIIbL, COCTOALIEH 13

(a) 4-6-uneHHONW MOHOLMKINYECKON IeTepOLMKINYECKON TIpymnIol, coaepsKalieil onuH
aToM a30Ta, ¥ He0OsA3aTEeNbHO COlepIKallel OUH JOMOJIHUTENbHBIN reTepoaToM, BRIOpaHHBIN U3
N, S, S(O), n O, n

(b) 6-10-uneHHON MOJUIMKJINYECKON IeTepOLMKINYEeCKON TPYIMIbl, coAep Kaleil onauH
aToOM a30Ta, ¥ HeOOsI3aTeNbHO CoAepIKaIlell ONH JAOTOIHUTEIbHBIH TeTepoaToM, BEIOPAHHBIH U3
N, S,u0,

rae L cBsi3aH ¢ aToMoM yritepona B A, i A HeoGsi3aTenbHo 3amenten 1-3 R* rpyrmamn.

B HekoTOpBIX BapuaHTax A BBIOMPAIOT U3 TPYIIIBL, COCTOSIIEH 3!

a) 4-6-4JIeHHOW MOHOLMKIIMYECKOH TeTepOLMKINYEeCKON TPYIION, conmepskameil OnuH
aToOM a30Ta, ¥ HeOOSA3aTEeIbHO COleprKallell OJJMH TOTOHUTENIbHBIN T€TepPOaTOM, BEIOPAHHBIH U3
N, S, S(0), u O, n

b) 7 unu 8-4jleHHOW NOJUIMKIMYECKON TeTEPOLUKINYECKOW TPYNION, COmepsKaliei
ONMH aTOM a30Ta, M HeoOs3aTeNbHO COAEpIKaIleld OAWH JIOTIOJIHUTENBHBIA TIeTepoaToM,
BbIOpanHbId U3 N, S u O,

rae L cBsi3aH ¢ aToMOM yriiepona B A, i A HeoGs3aTenbHO 3amenteH 1-3 R* rpyrmamn.

B HekoTopeIx BapmaHTax, A BbIOMPAIOT W3 TPYIIBL, COCTOALIEH W3 a3€THAWHA,
MUPPONIMANHA, TUnepuauHa, MopdonuHa, 2-a3zacnupo[3,3]renTana, TUOMOpQOIUHA W
HOpTpOIaHa.

o
/L
B HExoTOpBIX BapuaHTax, s BBIOMPAIOT U3 TPYIIIbL, COCTOSIIIEH U3
I
oo ) s

s S NH N o

; ™N L
A
B HekoTOpBIX BapuaHTax, BBIOUPAIOT U3 TPYIIIIBI, COCTOSIIECH U3:
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f\sz S//"\N’z
N,

B HekoTOpBIX BapuaHTax X' u X* o6a semmorcs CH. B HEKOTOPbIX BapHaHTax X!
seusiercss N u X° snsercs CH. B HEKOTOPBIX BapHUaHTax X' u X* oba seusorcs N. B
HEKOTOPbIX BapUaHTaX X' sBisercss CH u X sisiercs N,

B HekoTOphIX BapuaHTax R? sBasiercst H. B HEKOTOPBIX BapUaHTaX R? snsiercst F. B
HEKOTOpBIX BapHUaHTax, R? sustercs Cl. B HEKOTOPBIX BapUaHTax R? sasiercss OMe. B
HEKOTOPBIX BapUAHTaX, R? siBnsiercst Me. B HEKOTOPBIX BApUAHTaX R? sBsiercss H. B HEKOTOPBIX
BapHUaHTax R’ sBusercs F. B HEKOTOPBIX BapHUaHTax, R* sBnsercs H. B HEKOTOPBIX BapHUaHTax
R* sBnsiercst F. B HEKOTOPBIX BapUaHTax R’ siBistercst H. B HEKOTOPBIX BaApUAHTaX, R’ siBsiercst

F. B HEeKOTOpBIX BapUaHTax R’ snsiercs Me.
R4
RS OH

R2
B HexoTopbIX BapuaHTax R® BbI6I/IpaIOT 13 IPYIIIBL, COCTOSIIEN U3:

OH F
OH
e F
= F
OH ﬁ F OH OH
OH
< : F

bbb

R4
RS CH
R2
B HexoTOpbIX BapHaHTax, R3 BBIOMPAIOT U3 TPYIIIBI, COCTOSIIEH 13!
OH /@OH OH
, 7 cl F .

B m300perenuu Takxke npeacrasiieHo coenunenue Gopmydsl (1)
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OH
H 1
,N | x\ R2
AN X2
R L
N A
1)

WK ero (papMaleBTHYECKH MTPUeMIIEMAsi COJlb, TJIe
1 2 1 2
X' u X?* o6a ssasrores CH, win X' u X* o6a sssorest N, wm X' siBisiercst N, u X

siensiercst CH;

s
" BBIOMPAIOT M3 TPYIIIBI, COCTOSIIIEH U3

T, T

NR® 0

"‘T/\f
a{o,%{%

R®, R 1 R® Kayablit HE3aBHCHMO BBIOMPAIOT U3 Tpynmbl, cocrosiueii n3 H u meruna;

Rd
-/ R®
- .

2

!

A BbIOMpPAIOT M3 TPYNIMBI, COCTOSIIEH W3 a3€TUANHA, NMUPPOJIMIWHA, MUNEPUANHA U
Mop¢onnHa;
k
rae L csa3an ¢ atomoM yriiepoaa B A, u A HeoOs3aTenbHO 3amelnieH 1-2 R™ rpynnamu;
kaxsiit R* HesaBucimo BBIOMpAIOT U3 rpymnmel, cocrosmen w3 F, CN, meruna, stuna u

C1, rajoankuia;
o}

Q \ ‘/::)\ ;
N
R! aBnsiercs J $ unu /

R? BbiGuparot u3 rpymmsy, cocrosmeii u3 H, Cl u F.

"\T,‘,

L

e
B HexoTopbIX BapuaHTax s BBIOMPAIOT U3 TPYIIIBL, COCTOSIIIEH U3
2 y 2

T T

v\r,,,NHv(‘];l O
5 Kol LK

4 L

.

2

4

Q
! e
B nexoropbix Bapuanrax, R* sensgerca == $ .



s

1
B HekoTOpbIX BapuaHTax, R siBisercs: /

B HEKOTOPBIX BapUAHTAX, COETUHEHUE NUMEET HOPMYITy:
OH
H 1
JN | X-Y@RZ
N
N X2
(@]
L
\)J\O
A
B HEKOTOPBIX BAPUAHTAX, COETUHEHNE UMEET HOPMYITY:

IN =3
N\L X2

NS
| @]

e,
f\N
A
B HexoTopbIX BapuaHTax, BBIOUPAIOT U3 TPYIIIIBI, COCTOSIIIECH U3:

& “’”"
p Y —~ Hﬁ
RS R

L
; ~—~ O
A
B HexoTOpBIX BapuaHTax, BBIOMPAIOT M3 TPYIIIbI, COCTOSIIIEH U3:
|

| o)

A0 \\_"NH
i m (] ~ i NG N o
S I o
T cl)
o
e N
-ILL/NO - ‘51/

B ommcanum Takxke npeaACTaBJICHO COCAMHCHHUE W €T0 q)apMaL[eBTI/ILIeCKI/I npuemJieMas

conb popmyier (Ia) mm (Ila):
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R4
R® OH OH
H 1 2
N |X\ R R
N\ ~X? R
R 0o
O
(Ia) (ITa)

rae nEPpEeMEHHbBIC TAKUE, KaK OMPECACIICHBI B BapUaHTaX BbILIE.
B ommcanum Takike npeaACTaBJICHO COCAUHCHHUE WIIH €TI0 q)apMaLIeBTI/ILIeCKI/I npuemijieMas

cotib popmyuisl (Ib) wnu (IIb):

R4
5
R OH OH
H 1
X H
N/N | = RZ /N Xl}/@RZ
N /X2 R3 N . | ~ X2
o o)
R -
WRd o A Re
Re Re
(Ik) (ITb)

rac nEpeMEHHBIC TAKUE, KaK OMPEACIICHBI B BapUaHTaX BBILIC.
B ommcanum Takxke npeaACTaBJICHO COCAUMHCHHUE WIIN €T0 (I)apMaLIeBTI/ILIeCKI/I npuemJieMas

conb popmyaer (Ic) nmm (Ilc):

R4
R3 OH OH
H H 1
,N XL R2 ,N X\ RZ
Ny | X2 R3 AN | X2
0 0
\AD L \AD L
A A
(Ic) (IIc)

rac nEPEeMEHHDBIC TAKUE, KaK OMPECACIICHBI B BapUaHTAaX BBILIEC.
B ommcanum Takxke NpeaACTABIICHO COCAUHECHHUE WU €T0 (I)apMaLIeBTI/ILIeCKI/I npuemiieMas

conb popmyer (Id) wm (11d):
R4

RS OH OH
H H 1
N XY R2 N XY@RZ
N Ny |/x2
|\/\)l\ L |\/\j|\ L

(Id) (IId)
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rac nNEPpEeMEHHBIC TAKUE, KaK OMPEACIICHBI B BaApUaHTaX BBILIC.

B ommcanum Takxke npeaAcCTaBJI€HO COCAUMHCHHUE W €T0 q)apMaL[eBTI/ILIeCKI/I npuemjieMas

conb popmyier (Ie) nmm (Ile):
R4
R3 OH OH

H 1
X H 1
N/N | N RZ ,N X\W/QERZ
X2 R N\v\,”\f#

(Ie) (Ile)

rae nEPEMEHHDBIE TAKUE, KaK OMPECACIICHBI B BaApUaHTaX BBILIE.

B ommcannu Takke MpeacTaBiIeHO COSNTUHEHNE WM ero (hapMaleBTHUECKH MTpHEeMIIeMast
conb popmyner (If), (IIf), (ILIf), (IVE), (VI), (VIF), (VII) nmm (VIIIE):

(VIIL) (VIIIL)

k4

rac nEpeMEHHBIC TAKUE, KaK OMPEACITICHBI B BapUaHTaX BBILIC.

B wu3oOpereHun Takxke MpPEACTABICHO COEIUHEHHWE WIH €ro (apMaleBTHYECKU
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npuemMiIeMasi CoJlb, BBIOPAaHHOE U3 TPYIIIIBL, COCTOSIIEH 13

OH OH
i S
N

B wu3o0pereHun Takke TPEACTABIEHO COENUHEHHWE WIM ero (apMaueBTHYECKH

npuemiiemMasi cojib, umerornee Gopmyny(B):

OH

(B)

WK ero (papMaLeBTUUECKU PUeMIIeMast COJlb, TAe

X' 1 X* kaxprii HesaBucumo Boibuparot u3 N u CH;

R® 1 R® kapiii HE3aBHCHMO BBIOHPAIOT U3 rpyImbl, cocrosmeil n3 H u C3 ankuna;
neoGs3arenbHo, RY 1 R® MOTYT ObITh OOBEAUHEHBI ¢ 00pPa30BAaHMEM LIMKJIOMPOMUIBHOTO KOJIbLIA,

RM BeIOMparoT U3 rpymbl, coctosiei u3 H, F, CN, OMe u C 3 ankuna;

R* BBIOMPAIOT U3 Ipymbl, cocTosmmeit u3 H u meruna,

O
} \Nﬁ};
R! sBnseTcs == $ AU / CH

R? BbiGuparot u3 rpymmsy, cocrosmeii u3 H, Cl u F.

B HexkoTOpBIX BapuaHTax, RY u R® Kkauplii HE3aBHCHMO BBIOUPAIOT M3 TPYIIIHL
cocrosimei 3 H u mernna; veobszarensno RY 1 RS MoryT 6biTh 05beIMHEHBI ¢ 06pa3OBaHIEM
LIUKJIONPONUIIBHOTO KOJIBLIA, U RM BeIOMparoT u3 rpynmsl, cocrosimeit u3 H, F, CN, OMe metuna
U 5THJIA.

B m300pereHnn Takxke IPEACTABIEHO COEAMHEHHE, WM €ro (hapMaleBTHUECKH

npuemiiemMasi cojib, umeroinee gopmyny(C):
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OH
H 1
N | XS R?
N\ X2
O
R1—N%§Rd
RK Re
(©)

WK ero (papMaLeBTUUECKU pUemMIieMast CoJib, TAe

2 1 2
X! u X? o6a seusrorcs CH, wmu X' u X* o6a susores N, wm X' sssiercs N u X

2
siensiercst CH,
R® i R® kasxipiii HE3aBHCHMO BBIOMPAIOT U3 rpynIbl, cocrosmeii u3 H u metuina,

k o
R" BeiOUparoT u3 rpynmsl, cocrosmeit u3 H, CN, Meruna u 3tuna;
O

g N
Rl ABJISICTCA }‘ Wi /

R? BbiGuparot u3 rpymmsy, cocrosmeii us H, Cl u F.

s Hu

2

B HekoTOphIX BapuaHTax, COSAMHEHUE WM ero (hapMaleBTHYECKH MPUEMJIEMYIO COJIb,

BBIOMPAIOT U3 TPYMIIBL, COCTOSIILEH U3:

OH
OH
Y
/ F
Ny O |
@]
r
u
OH
H
.N N\
N, I/

B m300pereHnn Takxke IPEACTABIEHO COEAMHEHHE, WIN €ro (apMalneBTHIECKH

oH
Y
. Cl
VOO
| Q
AN

npuemiIeMasi CoJib, UMeroLIee GopMyy:
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B m300pereHnu Takxke MPEACTaBIEHO COEAMHEHHE, WIN €ro (apMaleBTHYECKU

npuemiieMasi CoJib, UMeroLiee GopMyy:

o]
|
/N\/“\\)I\N&__/O
B H306pe’TeHI/II/I TAaKXKE€ MNPEACTaBJICHO COCAUHCHUEC, UM €TI0 (bapMaLleBTI/I‘{eCKI/I
OH
H
N NY@
N | =N
9 o]
J‘N%

B uzobperennn Takke mpencraBiieHa (apmaleBTUYECKash KOMITO3UIMS, COIepKalias

npuemsieMasi CoJib, UMeronee GopMyy:

COEAMHEHNE B COOTBETCTBUU C TAaHHBIM H300pETEHHEM WIH €r0 (papManeBTHYECKU PUEMIIEMYIO
CONb WJIM €ro KpUCTauTHueckyio (opMmy, U (apMalleBTHYECKH MNpPUEMJIeMblii HOCUTENb. B
HEKOTOPBIX BapHUaHTaX, q)apMaLIeBTI/ILIeCKaﬂ KOMIIO3HUI WA JOMOJHUTEIIbHO COACPKUT OAUH HUIIN
HECKOJIbKO APYTUX TEPANCBTUYCCKHUX AT'CHTOB. B HEKOTOPBIX BapuaHTax, OAWH WK HECKOJIBKO
APYyrux TEPANICBTUYCCKUX arcHTroB ITOJIE3HBI JJIA JICUCHUA FKEJTY AOYHO-KHUIICYHbBIX
BOCTIAJIUTENIbHBIX ~ 3a00JIeBaHUI, BOCMAIUTENbHbIX 3a00NeBaHUN KOXKH, BOCHAJHTEBbHBIX
3a00JIeBaHMIl JIETKUX WJIM BOCHIAJIHUTENbHBIX 3a00NieBaHuil r1a3. B HeKoTOphIX BapuaHTax, ONUH
wi ooee APYIrux TEPAINCBTUYCCKUX ArcHTOB IIOJIC3HBI AJIA JICHCHUA KEITYAOYHO-KHUIICYHBIX
BOCMAJIUTENIbHBIX ~ 3a0oneBaHMi. B HEKOTOpBIX  BapMaHTax,  KeJlydOYHO-KHUIIEYHBIM
BOCHIAJINTENIbHBIM 3a00JIEBAHUEM SIBJSIETCSl SI3BEHHBIH KOJMT. B HEKOTOpBIX BapHaHTaXx,
JKEJTyI0UHO-KUIIEUYHBbIM BOCTIAJIUTENIbHBIM 3a00J1€BaHIeM siBsieTcs: Oone3Hb KpoHa.

Kpome Toro, HeKOTOpble COEIMHEHHS MOIYT HHOIZA CYLIeCTBOBaTb B TayTOMEPHBIX
¢dopmax. Byner moHSITHO, YTO XOTsI CTPYKTYPhI MMOKAa3aHbl WM Ha3BaHbI B KOHKPETHOU (opme,
M300peTeHne TAKKe BKIIOYAET UX TayTOMED.

COeHI/IHeHI/Iﬂ B COOTBETCTBUU C OaHHBIM I/1306peTeHI/IeM MOTr'yT COACpKaTb OAWH HIIN
OoJiee XHpaJbHBIX [IEHTPOB, U MIO3TOMY TaKHU€ COSAMHEHUS (M UX IMPOMEKYTOYHBIE COETMHEHUS])
MOTYT CYLIECTBOBaTh B BHIE pALlEMHYECKUX CMeCeil; YHCThIX CTepeou30oMepoB (T.e.
SHAHTHOMEPOB WJIA THACTEPEOMEPOB); CMecel, OOOTaIleHHbIX CTEPEON30MEPaMH, U TIOTOOHBIX.
Hpe):[nonaraeTCﬂ, UTO XUpPAJbHBIC COCAWHCHUA, TIIOKA3aHHBIC WJIM HA3BAHHBIC 3€Chb oe3
OHpeHeHeHHOﬁ CTEPCOXUMHUHN B XHPAJIBbHOM LCHTPE, BKIHOYAKOT JM00bIe WM BCE BO3MOKHBIE
BapHaLMU CTEPEON30Mepa B HEOIIPEIENICHHOM CTEPEOLICHTPE, eCM He yKa3aHo uHoe. Onucanue
WM HAMMEHOBaHHE KOHKPETHOTO CTePEOH30Mepa O3HAYAET, YTO YKa3aHHbBIH CTEPEOLICHTP UMEET
O603Ha"IeHHYIO CTEPCOXUMUIOD C TIOHUMAHUEM TOI'0, YTO HE3HAYUTECJIBHBIC KOJIUYECTBA APYIHUX
CTEPEOM30MEPOB TAKXKe MOTYT MPUCYTCTBOBATBH, €CJIM HE YKAa3aHO WHOE, MPH YCJIOBHH, YTO
MIOJIE3HOCTh M300pPaKEHHOTO WJIM HA3BAaHHOTO COEAMHEHHs HE YCTPAHSETCsl MPHCYTCTBHEM
APYroro CTepeon3oMepa.

10 I/I306peTeHI/Ie TaKXKE€ BKIIHOYACT U30TOIMHO-MCUCHHBIC COCAMHECHUA B COOTBCTCTBHU C
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TaHHBIM H300peTeHHeM, HalpuMep, U30TONMHO-MedeHHble coennHeHust Gopmynel (1), (1), (B),
(C), coenunenue 1, coenuHenne 3, coequHeHne 4, T.€., COEIMHEHNsI B COOTBETCTBHH C JAHHBIM
n3zoo0perenneM u coeamneHuss gopmynsl (I),(II), (B), (C), coenunenmne 1, coenuHeHue 3,
COeANHEHHE 4, TIe aTOM 3aMelIeH UM OOOralieH aTOMOM, UMEIOIIUM TO K€ aTOMHOE YHCIIO, HO
aTOMHasl Macca KOTOPOrO OTJIMYAETCsl OT aTOMHOI Macchl, KOTOpas mpeobiiafaer B MPHUPOIE.
ITpumepsl U30TOIOB, KOTOPBIE MOTYT OBbITh BBEIEHBI B COSTUHEHUS] B COOTBETCTBUU C JaHHBIM
nsobperennem u coepunerue ¢opmynel (I), (II), (B), (C), coenunenue 1, coenmuenue 3,
coennHeHHe 4, BKIIFOYAIOT, HO HE OrPAaHUYEHbI MU, ZH, 3H, 11C, 13C, 14C, 13N, ISN, 15O, 1?O, 18O,
S u F. OcoGeHHbIi HHTEPEC BBI3HIBAIOT COGNMHEHHS B COOTBETCTBHH C JaHHBIM
uzobperennem u coenunenust gopmynnl (1), (II), (B), (C), coenunenune 1, coenunenue 3, u
coennHeHue 4, OOOralieHHbIE TPUTHEM WJIHM YIJIEPOAOM-14, KOTOpBIE MOTYT HPUMEHSTHCS,
HampuMep, B UCCIENOBAHUAX PACTIPENEIeHUs B TKaHIX. Takyke OCOOCHHBIH MHTEPEC BBI3BIBAIOT
COEAMHEHUs B COOTBETCTBUU C JaHHBIM n300peTenneM u coenunenns Gopmyisi(l), (II), (B), (C),
coenuHenne 1, coemuHeHue 3, coenuHeHue 4, oOoramieHHble neWTepueM, OCOOEHHO B MecTe
MeTa0oNM3Ma, TIe OXHOAETCS, YTO COCOUHEHHMS HMEIT OOJBIIYI0 METadOJHUECKYHO
CTa0MIbHOCTD. JIOMOJTHUTENBHO, OCOOCHHBINH UHTEPEC BBI3BIBAIOT COEAUMHEHUSI B COOTBETCTBUU C
naHHbIM u3o0pererneM u coequuenus Gopmyisr (1), (I), (B), (C), coennnenue 1, coequHeHme
3, coequHenne 4, o0oraleHHbIe UCITYCKAOIUM MO3UTPOHBI H30TOMOM, TaKHM KaK 11C, 18F, 50
u N
smuccuonHoi Tomorpadun (I13T).

OnpenenexHus
HpI/I OIMMCAHUU OAHHOI'O I/1306peTeHI/I$[, BKJIKOUasA €ro paSJ'II/ILIHbIe ACIICKThI U BapI/IaHTbI,

, TI€ COeNMHEHHs MOTYT INPHUMEHSATBCS, HANpuMep, B ucciaenoBaHusx llosurponHon

CJIEYIOIINE TEPMUHBI UMEIOT CIIEAYIOIINE 3HAYEHUs, €CJIU HE YKa3aHO MHOE.

Tepmun "ankun" o3HauaeT OJHOBAJIEHTHYIO HACBIILEHHYIO YIJIEBOJOPOIHYIO TPYIIIY,
KOTOpasi MOXKeT OBITh JIMHEHHOW WJIM Pa3BETBIICHHOW, WM UX codeTaHus. Eciam He yka3zaHO
WHOE, Takue aJKWIbHbIe Tpymnmbl OOblMHO coxepxar 1-10 atomoB yriepona. TunuuHbie
AJIKWJIbHBIE TPYIIBI BKJIIOYAIOT, B KauecTBe mpumepa, metun (Me), stun (Et), H-nporun (n-Pr)
wi (nPr), uzonporun (i-Pr) uim (iPr), H-Oytun (n-Bu) wmu (nBu), BTop-OyTiin, nzodytui, Tper-
Oyrun (t-Bu) wmm  (tBu), H-meHTHMN, H-TeKCWII, 2,2-TUMETWINPONWI, 2-MeTHIOyTHI, 3-
METUIOYTHI, 2-3TUIOYTHI, 2,2- TUMETHINEHTHIT, 2-MPONUJINEHTHUIT ¥ TOTO0HBIE.

TepmuH “ranoankumyi”’ OTHOCUTCS K aJKUJIBHOHN TPYyIIe, KaK OMpPEAesieHa BbIIIE, KOTOpas
3aMelleHa ONHUM WK Oojiee TajJoreHaMH, Harnpumep, TpUPTOpMETHI, IUPTOPMETHIL,
Tpuxynopmerun, 2,2, 2-rpudropatn, 1,2-gudropatun, 3-6pom-2-¢propnpornmi, 1,2-auOpomMaTua
U TIO100HBIE.

Ecnu onpeneneHHoe KOJMUECTBO aTOMOB YIJIepO/ia OTHOCUTCS K KOHKPETHOMY TEPMUHY,
YHUCJIO aTOMOB YIJIepoAa Moka3aHo nepea TepmuHoM. Hampumep, Tepmun “Cizankun’ O3Ha4aeT
ANKWJIBHYIO TPYTITy, UMERIyo 1-3 aToMa yriaeposa, re aTOMbI YIliepoaa HaxOIATCs B JIFOOOH
XUMUYECKH  TpPUEMJIEMONW  KOH(pUIypaluH, BKIOYas JIMHEHHYO U Pa3BETBJICHHYIO
KOH(pUrypauuu.

Tepmun "ankokcu" 03HavyaeT ONHOBAJNICHTHYIO rpynmy -O-ajlkuil, Tae ajkuil OnpeneseH,
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KaK yKa3aHO BbIlle. THUNHMYHBIE AJKOKCUIPYMIIBI BKJIIOYAIOT, HANPUMEP, METOKCH, 3TOKCH,
IPOMOKCH, OYTOKCH U IOAOOHBIE.

Tepmun "mmknoankun" O3HA4YaeT ONHOBAJICHTHYIO HACBHIIIEHHYIO KapOOLHMKIMYECKYIO
IpyIy, KOTOpas MOXET OBITh MOHOLIMKIMYECKOM WM MOonMUuuKiIndeckod. Ecnu He ykaszaHo
MHOE, TaKue LHKJIOAJKHIIbHbIE IPYyMIbl 0ObMHO comep:kar 3-10 atomoB yriepona. Tunuysble
LMKJIOAJKHIIbHbIE TPYNINbl BKIIOYAIOT, Hampumep, nukjgonpormn (cPr), nwmkiaoOyrun,
LUKJIONEHTUI, LIUKJIOTE€KCHIT, IUKJIOTENTHJI, LIUKJIOOKTHII, aJJaMaHTHII U MTOIOOHBIE.

Tepmun "rereporuki”, "TeTepOUMKINYECKUNH" WU "TeTEPOLMKINYECKOE KOJIbLIO"
O3HA4YaeT HACHINEHHYK WJIA YaCTHYHO HEHACHIEHHYI) LHMKJINYECKYI0 HEapOMaTHYECKYIO
rpynmy, uMermy 3-10 aTOMOB B KOJbIlE, TA€ KOJbLO COAEPKUT 2-9 aTroMoB yriepona u 1-4
reTepoaTomMa, BBIOPAHHBIX M3 a30Ta, KUCIOpoAa W cepbl. [ eTepOoruKInYecKue rpynbl MOTYT
OBITh MOHOLMKJIMYECKUMH HJIH TOJTULUKIMYECKUMH (T.€. KOHICHCHPOBAHHBIMH, CIHPO HIIH
MocTuKoBbIMH). Korma rereponmkindeckasi Tpymnmna siBiIsSeTcs NOJHIHUKINYECKOH, MO KpaiHei
Mepe, OZlHa, HO HeoOs3aTeNbHO BCE LIUKIMYECKHE TPYIIBI COAEPKAT rerepoaroM. TUnndHbIe
reTePOLMKINYECKUEe TPYIIbl  BKJIIOYAIOT, HANPUMEp, MHUPPOJUAUHUJ,  MMHIIEPUIHHUI,
NUMEPAsSHHWI,  HUMHAA3OJUAUHUTI,  MOPQPOIMHMUI,  THOMOP(GONWI,  WHIOMUH-3-Wi,  2-
UMUIA30JUHWI, TeTparuaponupanmi, 1,2,3,4-TeTparuipon30XUHOMNH-2- W1, XUHYKIUIUHUI, 7-
a3aHOPOOpPHAHMJI, HOPTPOIIAHWII M MOJOOHBIE, T7Ie TOYKA MPUCOENNHEHHSI HAXOIUTCS Ha JTF000M
IOCTYITHOM aTOME YIJIepOAa HIJIM aTOMe a30Ta. Ecim KOHTEKCT Jenaer TOYKY NMPUCOCIMHEHUS
reTePOLUKINIECKON TPYIIbl OYeBUIHON, TAKHE IPYIIbl MOTYT aJIbTEPHATUBHO HA3bIBATHCS HE
BAJICHTHBIMH  COCIUHEHUSIMH, T.€. NHUPPOJUAUH, [HUIEPUINH, [HUIEPa3HuH, HUMHAA30J,
TeTPAaruApONHpaH U T.1.

Tepmun  “repaneBTHuecku 3(PQPEKTUBHOE KOJIMYECTBO  O3HAYAET  KOJUYECTBO,
JOCTaTOYHOE JJIsl IPOBEEHU JISUeHHsI IPU BBEIEHUU NALIUEHTY, HY KIAOIIEeMYCsl B JICYEHUU.

Tepmun “nedeHne” B HACTOSIIEM OMHCAHWM O3HAYAeT JieYeHHE 3a00JeBaHMS,
paccTpoiicTBa WM  MEIULUHCKOTO  COCTOSIHMSL — (TaKOro  Kak  KelydOYHO-KHUIIEYHOE
BOCMIAJIUTENIbHOE 3a00JieBaHME) Yy TMAlMeHTa, TaKOro Kak MIIeKOmHuTarouee (B YaCTHOCTH,
YeJIOBEK), KOTOPOE BKJIFOYAET OHO WK 0OJiee U3 CIENYIOIINX

(a) mpoduUIaKTUKy BO3ZHUKHOBEHHs 3a00JIeBaHMs, PACCTPONMCTBA HWIIM MEIHIIMHCKOTO
COCTOSIHUS, T.€. MPO(UIAKTUKY TMOBTOPHOTO BO3HUKHOBEHHs 3a00JIEBAHUS WM MEIUIIUHCKOTO
COCTOSIHUSL WJIM TPOPHIAKTUYECKOE JIEUeHHE TMAILUeHTa, KOTOPBIH MPEeapachoiokeH K
3a00JIEBAaHHIO M METULIUHCKOMY COCTOSIHHIO,

(b) obneruenme 3aboneBaHus, PACCTPONCTBA WM MEIUIMHCKOTO COCTOSIHHS, T. €.
YCTPaHEHUE WM PErpeccUro 3a00JIeBaHMs, PACcCTPOIMCTBA WM MEIMLIMHCKOTO COCTOSIHHSA Y
MALMEHTA, BKIFOYasi MPOTHBOACHCTBUE BO3ACHCTBUAM IPYTUX TEPANIEBTHUECKUX areHTOB;

(c) momaeneHue 3aboNeBaHMs, PACCTPOHCTBA WJIM MEAHMIIMHCKOTO COCTOSIHHS, T. €.
3aMeUIeHHe WM OCTAHOBKY pPa3BUTHs 3a00NI€BaHMs, pPacCTPOMCTBA WM MEAULIMHCKOTO
COCTOSIHUS Y TIALIUEHTA; WIN

(d) obneruenne cuMnTOMOB 3a00JIEBaHUS, PACCTPONUCTBA MU METULIUHCKOTO COCTOSIHUS

y MalMeHTa.
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Tepmun “dapmaneBrudyeckn mpuemsiemMasl COjb~ O3HA4YaeT COJIb, KOTOpas mpuemiiemMa
I BBEACHUS NALMEHTy WM MIEKOIUTAIOIIEMy, TaKOMYy Kak dYeloBeK (Harpumep, COJIH,
UMEIIUe INpUeMIeMyl0 Oe30macHOCTb JJii  MIIEKONHUTAOLIEr0 IPU  JAHHOM  PEKUME
no3upoBaHusi). TunuuHele (apMaleBTHUECKH NPHUEMIIEMble COJIM BKIFOYAIOT COJIM YKCYCHOH,
ackOopOMHOBOH,  OeH30JCyNb(pOHOBOH,  OeH30MHOH, KaM(OpCynb(pOHOBOH,  JIMMOHHOM,
3TaHCYJIb(OHOBOM, 3AUCUIOBON, (yMapoOBOW, T€HTH3HMHOBOW, TJIFOKOHOBOMW, TJIFOKYPOHOBOM,
IJIyTAMUHOBOMW, THIIIYPOBOH, OpOMMCTOBOJAOPOIHOH, XJIOPHCTOBOJOPOAHOM, H3ETHOHOBOH,
MOJIOYHOM, JIAKTOOMOHOBOHM, MaJIeMHOBOM, sIOJIOYHOM, MHUHAANBHOW, METaHCYJIb(OHOBOIA,
CJIN3EBOM, HaTaTMHCYIBGOHOBOM, Hadramus-1,5-1ucynbHoHOBOIA, HadTanuH-2,6-
OUCYIb(OHOBOM, HUKOTHHOBOH, a30THOM, OpPOTOBOM, MaMOBOM, MAaHTOTEHOBOWH, (ochopHON,
SIHTAPHOM, CEpHOMN, BUHHOM, I-TOJIyOJICYJIL()OHOBOH M KCHHA(OEBOH KUCJIOTHI U IOJOOHBIE.

Tepmun “ero conmp’ O3HAYaeT COEOUWHEHUE, TOJYUYEHHOE MPU 3aMEIIeHUHU BOIOPOIA
KHUCJIOTBl KaTHOHOM, TaKMM KaK KAaTHOH MeTajula WIM OPTaHWYeCKHWH KaTHOH, W TOHOOHOe.
Hanpumep, xaTHoHOM MOXeT ObITh MpOTOHUpOBaHHAsA (opma coenuHeHus dopmydisl (1), T.e.
¢dbopMa, B KOTOpPOH OnHa wiu Oojiee aMHUHOTPYII MPOTOHUPOBAHBI KUCIOTOW. OOBIMHO COJBIO
ABIsAeTCs (PapMaLEBTUUECKH MpUEeMJIeMasl COJb, XOTS 3TO He Tpelyercs It  cosei
POMEKYTOYHBIX COETUHEHNUH, KOTOPBIE HE MPEeIHA3HAUESHBI JIJIs1 BBEECHH MAL[UCHTY.

TepmuH "aMuHO-3aIIUTHAS TpyMa" O3HAYAET 3ALIUTHYIO TPYIIY, MOAXOMALIYIO IS
NpOoQHIAKTUKN HEXXENAaTeIbHBIX PEAKLUI Ha aTOMe a30Ta aMHMHO. THNUYHbIE aMUHO-3aIIUTHBIE
IPYIIBl BKJIIOYAIOT, HO HE OrpaHW4YeHbl UMM, (OpPMUI, auuibHBIE TPYNIbI, HAIpUMEp,
AJIKAaHOWJIbHBIE TPYMIIBL, TAaKHUE KaK aleTwl U TPU(PTOPALETUT, aJKOKCUKapOOHMIbHBIE TPYIIIIbI,
Takue Kak mpem-OyTokcukapOoHun (Boc); apunmerokcukapOOHUIIbHBIE TPYIMIbI, Takue Kak
Oensmnokcukapbonun (Cbz) u  9-dpnyopenunmerokcukapbonun (Fmoc), apunmMeruibHbie
rpynmsbl, Takue kak oenswi (Bn), Tpurun (Tr) u 1,1-mu-(4’-MeToKCH(EHMIT)METII, CUITHIIbHbIE
rpynnbl, Takue kak tpumermincwmua  (TMS), Ttpumsonpommncumun  (TIPS),  mpem-
oyrunaumerwicwmun  (TBS wiu  TBJACB), [2-(Tpumerwncunmn)stokcu|metun (SEM); u
nofo0HbIe. MHOKECTBEHHbBIE 3aIUTHBIE PYIIIbI U UX BBEICHHE U yAalieHHe omucaHbl B T. W.
Greene u P. G. M. Wuts, Protecting Groups in Organic Synthesis, Third Edition, Wiley, New
York.

OO0LKre MEeTOIMKU CUHTE3A

COGI[I/IHGHI/ISI B COOTBETCTBUU C JAHHBIM I/1306peTeHI/IeM n wux HpOMe)KYTOLIHbIe
COCOUNHCHUA MOl"YT 6bITI:> HO.]'IyLIeHbI C.]'Ie}:[y}OH_II/IMI/I O6H_II/IMI/I CHOCO6aMI/I U MECTOOAUKAMU C
HpI/IMeHeHI/IeM KOMMepLIeCKI/I I[OCTYHHI:;IX 55t HO.]'IyLIaeMbIX O6bILIHbIMI/I METOOAMU HUCXOOHBIX
MaTEepUaJIOB U PEareHTOB. 3aMECTUTEIH U TiepeMeHHbIe (Harmpumep, A, Xl, XZ, Rl, RZ, R’ ,R%, R®
u T.I[.), HpI/IMeHS{eMbIe Ha C.]'IeI[YI-OH_II/IX CXEMax, UMCIOT TC K€ 3HAUYCHU:, KOTOpre onpe):(eneHbl
MO0 BCEMY OIMHUCAHUIO, €CIIU He yKa3aHO mHoe. Kpome Toro, coeanHeHus, UMEIOLUe KUCIOTHBIH
WUIM OCHOBHOM aTOM WM (PYHKLHMOHAJBHYIO IPYIIY, MOTYT INPUMEHSTHCS KaK COJIb, €CIIU HE
YKa3aHO HMHOE (B HEKOTOPBIX CJy4asx NMPUMEHEHHE COJIM B KOHKPETHOW peakmuu morpedyer
MIPEBpALICHHsS COJTH B HE COJIEBYIO0 (popMmy, HampuMep, CBOOOIHOE OCHOBaHHE, C MPUMEHEHHEM

OOBIYHBIX METOAMK, A0 MPOBENEHUS PEAKLIIH).
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XOTs1 KOHKPETHBIH BapUAHT HACTOSALIETO N300PETEHUsI MOKET OBITh NMOKA3aH WJIH OMHCAH
B CJIEAYIOLINX METOAMKAX, CIIELUAIUCTBI B JAHHOW 00JIACTH MOMMYT, YTO APYTHe BAPHUAHTHI UIIH
aCTeKTbl JTAHHOTO H300peTeHUs] TaKKe MOTrYT OBITh IOJyYeHBl C HCIIOJIBb30BAHHEM TaKHUX
METOAMK WM C HCIIOJNIb30BAaHHEM JPYTUX CHOCOOOB, PEAreHTOB M HCXOAHBIX MaTepUAJIOB,
U3BECTHBIX CIELUAINCTAM B JaHHOW oOmactu. B wacTHOCTH, cieayer NOHHMAaTh, HTO
COEIMHEHUs] B COOTBETCTBUH C AAHHBIM H300pETeHHEM MOTYT OBITh MOJYYEHbI Pa3IUYHBIMU
criocobamu, B KOTOPBIX pPeareHTbl OOBETUHSIOTCS B Pa3sHOM IOPSIKE U TOJIYYEHUS Pa3sHbIX
MIPOMEKYTOUHBIX COEANHEHUN Ha MYTH K MOJYUYEHUIO KOHEUYHbIX MPOAYKTOB.

OO0muii crocod TmMoNydeHusT KOHEYHBIX COENMHEHHUH B COOTBETCTBHM C IaHHBIM

T

d .
T T T Lo T i Feo T
o w9y v RO R o R

u3obperenuem, rae L BBIOHparoT u3:

[IOKa3aH Ha cxeme 1.

Cxema 1
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RY RY @ P4
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H

; = 2 N S 2 1

N, 3 ; X2 R3 R N’\ ‘ 2 3 R - N’N ‘ X\ R
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~N H- z L
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Ucxonueiii Matepuan P1, rne R* u RY ABisAOTCA aromMamu rajoreHa, KOTOPbIE MOTYT

OBITh OAMHAKOBBIMH WM pPa3HbIMH, 3alIMIIAIOT 3allUTHOM rpynmnoi PG, Takoll kak

TeTparuaponupas, ¢ noaydenueM P2. P2 3arem nozasepraroT B3aUMOAEHCTBHIO ¢ P3 ¢
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nosnyyenuem P4.

P3 MoxeT ObITh:
RI RM

RZ. SH Z OH z R%.
@ R \® R \@SH N, Y “oH
WNJIH

rne R” siBisiercss BTOpOM 3aummTHOM rpynmol, Hampumep, Boc. B stom ciygae, P3
JNEeTPOTOHUPYIOT OCHOBaHMeM, TakuM kak NaH, m moasepraroT B3aumoneictsuio ¢ P2 ¢
nosnydyeHuem P4.

R Ro R"

RZ. NH RZ. . F\’f
A N A N
I H

SBJISIETCS. BTOPOM 3alMTHOM rpynnoi, Hampumep Boc. B stom cayuae, P3 noxseprator

z

AnbrepHaTuBHO, P3 MOXeT ObITh: rae R

>

B3aumozeiicteuio ¢ P2 B ycnoBusax coderanusi byxBanpna, Takux kak npucyrcreue Pd(0) u
OCHOBaHue, ¢ mnonydeHuem P4. AnprepHatuBHo, P3 moasepraroT B3aumoneiictsuio ¢ P2 B

MPUCYTCTBUH OCHOBaHwMsI, Takoro kak JIUIIDA, ¢ nonyuenuem P4.

\®§, R

AnbrepHatuBHO, P3 MoxeT ObITh: R rine R” sipsieTcst BTOpO# 3amuTHOMN

2

rpynnoi, Hampumep Boc. B stom cayudae, P3 nopsepraror B3aumopenctsuro ¢ P2 B

npucytrcreun Pd(0), 9-BBN u ocHoBaHus, ¢ nonyuennem P4.

P4 couerator ¢ 6opoHoBoi kucnoroit PS5 (coueranue Cysyku) B npucyrcteuu Pd(0) u
ocHoBaHus ¢ nonydeHuem P6. C P6 cHumaror 3amuty ¢ nojydeHuem P7 (ecnu PG sBnsercs
TeTparuapornupaoM u R” siBisiercst Boc, 0OHOBPEMEHHOE CHSITHE 3ALUThI AMUHOB MPOXOIUT B
NPUCYTCTBUH CHIIbHOU KHCJIOTHI, Takoi kak T®K wmu HCl). Hakonen, P7 npespamarot B amMmun
aAMHJTHBIM COYETaHUEM (peaKIfel ¢ KUCIOTON B MPUCYTCTBUU COYETAIOIIErO areHTa, TAKOrO Kak
T'ATY wmm ruapokcudensorpuazon (I'OBT)) unn peakiueit ¢ XJIOPAaHTUAPUIOM B MPUCYTCTBUU
OCHOBAHUS, TAKOTO KaK OCHOBaHHe XyHUTa.

Ha sT0i1 cxeme peakumu MOpsIIOK peakiuii MoxkeT ObITh n3MeHeH. Hanmpumep, coueranue
Cy3yk# MOKET MPOBOIUTHCS O BBEACHUS TPYIIIBI, conepskaiield Koapo A. 3TO MOXKET OBITb,
HampuMep, ciyd4ail, Korja rpymma, cojaep:kamas KoibLo A, BBOIUTCS uepe3 CcoueTaHHe
byxBanbna.

Ha »sroit cxeme peakiuy, 3amura ONHOW WM OOEMX AMHUHOTPYIIT  SIBIISIETCS
HeoOs13aTenbHBIM. Ta jke cXeMa CHHTEe3a MOXKET NMPHUMEHSAThCS 0e3 aMHHO 3alIUThI Ui OIHOM
WM O0€MX aMHUHOTPYTII, HO MOXKET AaBaTh O0Jiee HU3KHE BBIXOJIBL.

CynbhOHUIBHBII JHHKEP MOXET ObIThb TOJY4YEeH OKHUCIEHHEM COOTBETCTBYIOLIETO
cyabpuaa, HanpuMep, OKCOHOM M OCHOBHON OKHUCBIO ATFOMHUHUS.

CrnenoBatenbHO, B acmekTe criocoda, M300peTeHne MpenoCTaBisieT CIoco0 IMOTydeHuUs

coenuHeHus popmyJsl (I) nm ero papmManeBTHUESCKU TPUEMIIEMO COJIH,
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(1) Cl—Rl, WU

(ii) HO-R',

rae Rl, Rz, R3, R4, Xl, XZ, L u A Takue, kak onpeneaeHbl BbIIe, 1

HeoOs3aTeNIbHOE TMOJIydeHue (hpapMaLeBTHYECKH MPUEMJIEMOH COJH, C MOJIyYeHHeM
coenunenus popmysl (I) wnum ero papmaneBTHUECKH TPUEMIIEMOIN COJH.

B oTmenpHBIX M OTIMYHBIX AacleKTax B H300peTeHHe NPEeNCTaBICHO COeJUHEHUE
dopmyast (III), rne nepeMeHHbIE TPUHUMAIOT JTIOO0€ U3 3HAYSHUH, OMMCAHHBIX BBILIE.

Kpucramnuueckue dopmsl

B onmHOM acnekre, B n300peTeHNH MpeACTaBiIeHa KpUcTaunieckas GopMa CoeanHeHHs

dbopmyJbI:
QOH
«
N,N O Cl
| o %
/NA)KNQ\K’
®Popwma 1

Kpucramnmnueckas ¢opma 1 B COOTBETCTBUM C JaHHBIM H300pPETEHUEM  SIBIISETCS
KpUCTAJUTHUECKON Oe3BomHOl cBoOOmHON (opmoli coenunenus: 3. B oqHom acnekrte, popma 1
XapaKTepU3yeTcss TMOPOIIKOBOH  PeHTreHOBCKOW audpakrorpammoiri (ITPMI), wumeromei
3HAYUTENbHbIE MUKW AUQPAKIUM, CpeAM APYTrUX IHUKOB, NpPU 3HaueHusx 20 5,65+0,20,
14,22+0,20, 15,1640,20, u 19,314+0,20. ®opma 1 Takke MoxkeT ObITh OxapakTepusonana [1P]],

UMEIOIIel JOMOJHUTEIbHBIE MUKH Judpakiouu npu 3HaveHusix 20 7,12+0,20, 10,02+0,20,
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11,16+0,20, 17,06+0,20, u 24,434+0,20. ®opma 1 Takke MokeT ObITh oxapaktepusosana [1P]],
uMmeromeil aBa win Oosee NOMOJHUTENbHBIX NMUKOB AM(PPaKLUuM, BKIOUYAs TPU WUIH Ooyee U
4eTbIpe WM OoJiee JOMOJHUTENBHBIX MUKOB IU(GPAKIMU NPU 3HAUYEHUsX 20, BBIOpAHHBIX M3
13,10+£0,20, 14,824+0,20, 16,55+0,20, 20,08+0,20, 21,08+0,20, 21,65+0,20, 22,51+0,20,
22,98+0,20, 25,02+0,20, 25,72+0,20, 26,80+0,20, 27,06+0,20, 28,31+0,20, 30,08+0,20,
30,31+0,20 u 32,08+0,20. ®opma 1 xapakrepusyerca IIP/], umeromeit Tpu, 4eTsipe, NATh WUIH
IIeCTh MUKOB AU(PaKIUK pH 3HAYeHUsIX 20, BbIOpaHHbIX U3 5,65+0,20, 7,12+0,20, 10,02+0,20,
11,16+0,20, 14,22+0,20, 15,16+0,20, 17,06+0,20, 19,31+0,20 u 24,43+0,20.

Kak xopo1mo u3BeCTHO B 00J1aCTH MOPOILIKOBOM PEHTTEHOBCKOM MU PAKIIMHU, TTOJOKEHUS
nukoB allPJ[ oTHOCHUTENPHO MeHee YYBCTBUTENbHbI K JETalsM SKCIEpUMEHTa, TaKUM Kak
JeTajH MOArOTOBKH 00pa3ia U reoOMeTpusi MpudOopa, YeM OTHOCUTENIbHBIE BBICOTHI MUKOB. Takum
o0pa3oM, B OJHOM acmekTe, Kpucrajuimdyeckas (opma 1 Xapakrepusyercs HOPOIIKOBOM
IU(QPAKIUOHHOW PEHTICHOTPAMMOM, B  KOTOPOH TOJOXKEHHS THKOB IO  CYILIECTBY
COOTBETCTBYIOT MOJIOKEHUSIM, TIOKA3aHHBIM Ha purype 1.

B npyrom acmekrte, kpucramumdeckas Gopma 1 XapakTepu3yercsi CBOUM IOBEIEHHEM
NoJ BO3IEHCTBHEM BBICOKOW Temmneparypbl. Kak moka3aHo Ha ¢urype 2, KpuBas
muddepennunanbioil  ckanupyromen  kanopumerpun  (JICK), 3anmcaHHass mpu  CKOPOCTH
HarpeBaHuss 10°C B MHUHYTY, A€MOHCTPUPYIOT MUK 3HIOTEPMUYECKOTO TEIJIOBOIO IOTOKA,
UAeHTU(OUIIMPOBAHHBIN KaK MEpPexoi paciuiaBa, ¢ HadajaoM mpu okojio 154,9°C u mukoMm mpu
oxono 162,9°C. Tlocne nnasieHus cpa3y NPOUCXOIUT Pa3IOKEHUE.

Kpucramnuyeckas ¢popma xapakrepusyercss KpuBoil nuddepeHanbHol CKaHUPYIOIIen
KaJIOpUMETPUH, 3aNUCAaHHON Mpu ckopocTd HarpeBaHus 10 C B MUHYTY, KOTOpPbIE MOKA3bIBAIOT
MakCUMyM B 3HAOTEPMHYECKOM TEIUIOBOM IOTOKE ¢ NUMKOM npu okono 162,9°C.
Kpucranmnuyeckass ¢opma xapakrepusyercst KpuBod aud(epeHIHanbHOW —CKaHUPYIOIEeH
KaJIOpUMETPUH, 3aIMUCAHHON npu ckopoctu HarpeBanus 10°C B MUHYTY, KOTOpasi NMOKa3bIBaeT
MaKCHMYM B SHIOTEPMHUECKOM TEILIOBOM IOTOKe ¢ MuKoM mpu 162,9+3°C.

Kpucramnudeckas ¢popma xapakrepusyercss KpuBoi nudepeHIranbHON CKaHUPYIOIeH
KaJIOpUMETPUH, 3alMMCAHHON npu ckopocTtu HarpeBaHus 10°C B MHHYTY, KOTOpasi MOKa3bIBaeT
MaKCUMyM B 3HIOTEPMHYECKOM TEIUIOBOM TOTOKE MpU Temreparype oT okono 154,9°C no
okojio 171°C, umu ot okomno 158°C mo 167°C.

Tunosast kpuBass TI'A ¢opmbr 1 kpuctamamueckol cBOOOAHON (POpMBI MOKa3aHa Ha
¢urype 3. KpuBas TeruoBoro rpaBuMmerpuueckoro aHamusa (TI'A)  mokaseiBaer
HEe3HAa4YUTeNbHyl0 norepio Maccel okojo 0,14% npu 100°C. CoenuHeHue pasiaraercs mnpu
TeMIlepaType Hadaja pasyiokeHus okoso 175°C.

Tunosas kpusast ICB st popmer 1 kpucrammmueckoil cBoOOAHOH (HOPMBI TOKa3aHa Ha
¢durype 4. @opma 1 gemorcTpHpyeT 0koJ0 1,62% NMPUPOCT MACChI MPH BIAKHOCTH B UHTEPBAJIE
oT 5% 1o 90% otHOCUTENbHON BIaXXHOCTH. PopMa 1 cunuTaercs cierka rurpoCKONUYECKOm.

@®opma 1 Moxer ObITH MOJNyYE€HA PACTBOPEHHEM COEAMHEHHUs 3 B amopdHOH (opme B
3TAHOJIE C MOCJIEAYIOLINM MepeMELINBaHueM npu Temmeparype ot okosio 20°C no okono 25°C ¢

nocienywoue ¢unbTpauueil u cymkoil ¢ nonydeHueMm ¢opmsl 1. HeoOs3aTenvHo, TBepnoe
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BEIIIECTBO MOKET OBITh MPOMBITO STAHOJIOM IEPE]] CYIIKOH.
®opma 1 Moxer ObITh mosyueHa NOOABJIEHHWEM alleTOHA K COCOUHEHUIO B aMOp(HOH
dbopMe u nepemeluBaHuEM MpHU Temiieparype ot okoyio 20°C mo okojo 25°C ¢ mociaenyrmnm

nobasyeHueM 3aTpaBkH. [1oaydeHHYI0 CyCleH3u0 (GUIBTPYIOT U CyIIAT C MOoJy4deHueM (Gopmbl
1.

Dopma 2

Kpucramnugeckass ¢gopmMa 2 B COOTBETCTBUH C HAaHHBIM H300pETEHHEM SIBIISETCS
KPUCTAJUTMUECKON TUAPATHPOBAHHONW CBOOOAHOI (opmoii coenuHeHuss 3. B omHOM acmekre,
dbopma 2 xapakTepHu3yeTCsi MOPOIIKOBON peHTreHoBCckou nuppakrorpammoii (ITPJI), umeroreit
3HAYUTENbHbIE TNUKA AUQPAKIUK, CPeAM APYTrUX IHUKOB, NpU 3HadeHusx 20 6,90+0,20,
9,1540,20, 10,00+£0,20 u 18,31+0,20. ®opma 2 MOKeT OBITh TOMOJHUTEIHFHO OXapaKTePU30BaHA
ITP]], umerorei JOMOTHUTEIbHBIE TMKU Audpakumnu npu 3HaveHusix 20 11,18+0,20, 15,51+0,20
u 20,90+0,20. ®opma 2 MokeT OBITh NOMONHUTENBHO oxapakTepusoBana [TPJ], umeromeli aBa
i Ooniee NOMOJHHUTEIBHBIX MUKOB TU(PPAKINH, BKIIKOYAs TPU WK Oojiee U YeThIpe Win Oojiee
JOTOJTHUTEIPHBIX TMHUKOB MU(PAKIUHN, MPU 3Ha4YeHusx 20, BuOpaHHBIX w3 12,76+0,20,
13,33+£0,20, 13,82+0,20, 14,43+0,20, 16,04+0,20, 17,00+0,20, 17,90+0,20, 22,06+0,20,
22,51+0,20, 25,00+0,20, 26,92+0,20, 27,26+0,20, 27,61+0,20, 29,37+0,20, 30,534+0,20 wu
30,92+0,20. ®dopma 2 xapakrepusyercsa [IP[], umeromen Tpu, 4eTeIpe, MATh WIN LIECTh MMHKOB
audpakuu mpu 3HaYeHusix 20, BbIOpaHHbIX U3 6,90+0,20, 9,15+0,20, 10,00+0,20, 11,18+0,20,
15,51+0,20, 18,31+0,20 u 20,90+0,20.

Kax xopomo u3BecTHO B 001aCTH MOPOIIKOBOH PEHTTEHOBCKOM MU PAKIIMHU, ITOJOKEHHS
nukoB [IP/] oTHOCHUTENbHO MEHee 4yBCTBUTENbHBI K AETAJISIM SKCIIEPUMEHTA, TAKUM KaK JeTajlu
NOATOTOBKM oOpas3la M reoMerpus npudopa, HeM OTHOCHTENbHBIE BBICOTHI NMHKOB. Takum
o0pa3oM, B OIHOM acmekTe, Kpucrauimueckas ¢(opma 2 XapakTepu3yercs MOPOIIKOBOH
AU(PaKIMOHHONH  PEHTIeHOIPaMMOH, B  KOTOPOH TMOJOXKEHHs MHUKOB IO  CYLIECTBY
COOTBETCTBYIOT MOJIOKEHUSIM, TIOKA3aHHBIM Ha purype 5.

B npyrom acmekre, kpucraumdeckas ¢opMa 2 XapaKTepH3yeTCsl CBOUM IOBEIEHHEM
NOJ BO3NEHCTBHEM BBICOKOH Temmepatypbl. Kak mokazaHo Ha dQurype 6, KpuBas
muddepennumanbioil  ckanupyromen  kamopumerpun  (JICK), 3anmcaHHas mnpu  CKOPOCTH
HarpesaHus 10°C B MUHYTY, A€MOHCTPUPYIOT HAOTEPMY JECOJIbBATALMU C HAYAJIOM IPU OKOJIO
52,7°C u nukoM nipu okouso 84,4°C, u sHAOTEpMY IIaBJIeHUsI ¢ HayanoM npu okojo 160,0°C u
koM 1ipu okosio 167,6°C. Tlocne nnaBneHus: cpa3zy NPOUCXOIUT Pa3JIOKEHUE.

Tunosast kpusast TI'A ¢opmbl 2 KpUCTAITHUECKOH CBOOOAHOH (POPMBI B COOTBETCTBUU C
TaHHBIM N300peTeHneM nokasaHa Ha ¢urype 7. Kpupas TErioBoro rpaBUMETpUYECKOrO aHaJIH3a
(TTA) Ha ¢Qurype 7 mokasbBaeT morepro Macchl okono 6,73% mnpu 75°C. Coenunenue
JeCOoNbBAaTUPYET mpu TemrepaTrype Hadana okojo 25°C. CoenuHeHue pasjiaraercs TMpu
TeMIlepaType Havajia pasyiokeHus okosno 185°C.

TunoBast xpuBas JICB nana ¢opmbel 2 KpUCTAIUIMYECKOH CBOOOAHON (OpMBI B
COOTBETCTBUH C JAaHHBIM HM300peTeHHeM Ioka3zaHa Ha ¢urype 8. Popma 2 mpeBpamaercs B

rugpat (popma 2b) mpu OB Brie 65%. Jlerunaparanus Bo3Hukaer npu OB Huxe 15%. OOmee
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norjoueHye Baaru npu 5%-90% OB cocrasaser 7,99%.

@dopma 2 MoryT ObITH MOJy4€HAa PAacTBOPEHHEM coeanHeHus 3 B amopdHOil popme B
METaHOJIE C TIOCIIEAYIOLUIUM 100aBIeHNEM aHTUPACTBOPUTEIS, TAKOTO KaK BOJA, B COOTHOIIECHHUE
okonio 1:2 meranon:Boga. HeoOsizarenpHO, cMech 00padaThIBalOT yJIBTPa3ByKOM. 3aTeM CMECh
nepeMelInBaroT npu Temnepatype ot okono 20°C no oxoino 25°C B TeueHue okono 12-24 gacos.
@opmy 2 3aTeM BbIEISOT GuibTpanueil u cymkoi. HeoOs3arenbHO, TBEpAOE BEIIECTBO MOXKET
IIPOMBIBATbCS METAHOJIOM.

dopma 2 TakKe MOXKET OBbITh MOJy4YeHa PACTBOPEHHUEM B STAHOJIE U BOAE UJIH B METAHOJIE
U BOJI€ C TIOJHBIM PacTBOpeHUEeM B Okoyio 10 obbemax cnmpTa C MOCIEAYIOLIUM MEIJICHHBIM
nobasyneHueM okosio 8-10 0ObEeMOB BOABI O TEMIIEPATyphl MOMYTHEHUSI CMECH. 3aTpPaBKy
¢dopmbl 2 nOGABNISAIOT C TOJYyYEHHEM CYCHEH3MH MEIJICHHO B TE€YeHHE BPEeMEHH. MeIJIeHHO
n00aBJISIOT JNOMOJHHUTENbHYIO BOAy (0Kojio 10 00BEMOB) € MOJY4YEHHEM TBEPIOTO BEIIECTBA,
KOTOPOE MOXKET ObITh OT(UIBTPOBAHO U BBICYLIEHO C MOJy4YeHHEM (Gopmbl 2.

@opma 2b

Kpucrammmieckass ¢opma 2b B COOTBETCTBHM C JaHHBIM H300PETEHHUEM SIBISIETCS
KPUCTAJTMUECKON erMApaTHPOBAHHON cBOOOMHON Qopmoii coennuenust 3. B omHOM acriekre,
¢dopma 2b xapakTepu3yeTcsi MOPOLIKOBOH PeHTreHOBCKoW nudpakrorpammoit (ITP1), nmeromeit
3HAYUTENbHbIE TNMUKA AUQPAKIUH, CPeAM APYTrUX IHKOB, NpU 3HaueHusx 20 7,61+0,20,
16,76+0,20, 17,90+0,20 wu 20,67+0,20. Dopma 2b mMoxker OBITb AOMOJHUTEIBHO
oxapakrepuzoBaHa [IPJl, umeromell NONOJHUTENbHbIE MUKH AUQPAKIUM NPU 3HAYEHHIX 20
10,33+0,20, 11,25+0,20, 12,71+0,20, 15,88+0,20. ®opma 2b moxkeT OBITH AOMOJHUTEIBLHO
oxapakrepuzoBaHa IIPJl, umeromel aBa uinu OoJjiee ONONHUTENbHBIX IHUKOB IU(PAKINY,
BKJIIOYAsl TpU WM OOjee W YeTblpe MM Oojee MOMONHUTENbHBIX IHKOB AU(PPAKLUH, MPU
3HayeHusx 20, BrIOpaHHBIX W3 13,23+0,20, 13,66+0,20, 13,90+0,20, 15,02+0,20, 15,27+0,20,
16,33+0,20, 18,26+0,20, 21,37+£0,20, 21,92+0,20, 22,31+0,20, 22,90+0,20, 23,22+0,20,
23,61+0,20, 24,74+0,20, 25,78+0,20, 26,23+0,20, 26,73+0,20, 27,57+0,20, 29,10+0,20,
29,39+0,20, 30,72+0,20, 30,94+0,20, 31,69+0,20, 32,06+0,20, 33,76+0,20 u 34,35+0,20. ®opma
2b xapaxrepusyercsi [IP/], umeromeil Tpu, 4eTbipe, MATh MK INECTh MUKOB MUPPAKIMU TPU
3HaueHusix 20, BbiOpaHHbIX U3 7,61+0,20, 10,33+0,20, 11,25+0,20, 12,71+0,20, 15,88+0,20,
16,76+0,20, 17,90+0,20 u 20,67+0,20.

Kak xopommo u3BecTHO B 00J1aCTH MOPOIIKOBOH PEHTT€HOBCKOM NN PAKIINHU, TOJOKEHUS
nukoB [1P/] oTHOCHTENbHO MEHee 4yBCTBUTENbHBI K A€TAJSIM SKCIIEPUMEHTA, TAKUM KaK J1eTaju
NOATOTOBKM O0pasua W reoMeTpuss npudopa, 4eM OTHOCHTENbHbIE BBICOTHI MUKOB. Takum
o0pa3oM, B OFHOM acmekTe, Kpucramamyeckas ¢opma 2b xapakrepusyercsi MOpOLIKOBON
IU(QPAKIUOHHOW PEHTIeHOTPAMMOM, B  KOTOPOH TOJOXKEHHS THKOB IO  CYILIECTBY
COOTBETCTBYIOT MOJIOKEHHUSM, TIOKa3aHHBIM Ha purype 17.

B npyrom acrniekre, B n300peTeHHH NpeACTaBIeHa KpUCTaJuTMYecKas popma CoequHEeHNUs

bopMybI:
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®Popma 3
Kpucramnuyeckas ¢opmMa 3 B COOTBETCTBHHM C JaHHBIM H300pEeTEHHEM  SIBIISIETCS

KPHUCTAJUTHUECKOM Oe3BomHOM cBoOOmHOM (opmoii coenunenust 1. B onHom acnekte, ¢popma 3
XapaKTepU3yeTcss TOPOLIKOBOH  peHTreHOBCKoW  audpakrorpammori (I[MPMI), wumeromei
3HAYUTENbHbIE TNMUKA AUQPAKIUH, CPeAM APYTrUX IHUKOB, NpU 3HadeHusx 20 9,67+0,20,
11,61£0,20, 17,61+0,20, 18,88+0,20 u 23,33+0,20. ®opma 3 MOkeT OBITH HOMOJHUTEIBHO
oxapakrepuzoBaHa [IPJl, umeromiell NONOJHHUTENbHbIE MUKH AUQPAKIUH TPU 3HAYCHHUAX 20
4,82+0,20, 15,69+0,20 u 16,19+0,20. ®opma 3 MOKeT ObITh HOMOJHUTENILHO OXapaKTepU30BaHA
ITP/1, umerorueli 1Ba mim OoJiee TOTMOIHUTENBbHBIX MTUKOB AU(GPAKLIH, BKIOYAs TPU WU Oonee U
4yeTblpe Wik OoJiee IOTOIHUTENbHBIX MUKOB TU(PPAKLNM, NPHU 3HAUYEHUsX 20, BBIOPAHHBIX H3
11,92+0,20, 12,984+0,20, 13,234+0,20, 16,45+0,20, 16,67+0,20, 19,39+0,20, 19,96+0,20,
20,14+0,20, 22,14+0,20, 23,84+0,20, 24,06+0,20, 24,29+0,20, 25,31+0,20, 25,63+0,20,
27,06+0,20, 27,31+0,20, 30,10+0,20 u 30,53+£0,20. ®opma 3 xapaxrtepusyercs I1P]], umeroieit
TPH, YETHIPE, MATh WIN [IECTh NMMKOB U(PAKLNU NpH 3HaUeHUsX 20, BbIOpaHHbIX U3 4,82+0,20,
9,67+0,20, 11,61%0,20, 15,69+0,20, 16,19+0,20, 17,61+0,20, 18,88+0,20 u 23,33+0,20.

Kax xopomo u3BeCTHO B 00J1aCTH MOPOILIKOBON PEHTT€HOBCKOM AN PaKINY, MOJOKEHNS
nukoB [P/l oTHOCHTENBHO MEHEee YyBCTBUTENbHBI K AETAJSIM SKCIIEPUMEHTA, TAKUM KaK AeTajlu
NOATOTOBKM OOpaslia M reoMerpus npudopa, 4eM OTHOCHUTEJbHbIE BBICOTHI IHUKOB. Takum
o0pa3oM, B OIHOM acmekTe, KpHcTajuindeckass ¢opma 2b xapakTepusyercs MOPOLIKOBOH
nu(pPaKUMOHHONH  PEHTIeHOrPaMMOH, B  KOTOPOH IOJOXKEHUs MHUKOB IO  CYLIECTBY
COOTBETCTBYIOT ITOJIOKEHHUSIM, ITOKa3aHHBIM Ha (urype 9.

B npyrom acmekre, kpucraumueckas ¢opMa 3 XapaKTepH3yeTcsi CBOUM IMOBEIEHHEM
NOJl BO3JCHCTBHEM BBICOKOW Temmepatypbl. Kak mokasano Ha ¢urype 10, kpuBas
muddepennumanbioil  ckanupyromei  kamopumerpun (JACK), 3anmcaHHass Tpu  CKOPOCTH
HarpeBaHuss 10°C B MUHYTY, A€MOHCTPUPYIOT MUK 3HAOTEPMUYECKOTO TEIJIOBOTO IOTOKA,
uAeHTU(OUIIMPOBAHHBIN KaK MepPexoi paciuiaBa, ¢ HadajoM mpu okojio 197,7°C u mukoMm mpu
oxono 201,3°C. Tlocne nnassieHust cpa3y MPOUCXOIUT Pas3sIOKeHUE.

Kpucrammmdeckas ¢popma xapakrepusyercss KpuBoi nuddepeHIrnanbHON CKaHUPYIOIIeH
KaJIOpUMETPUH, 3alMCaHHON npu ckopocTu HarpeBaHus 10°C B MHHYTY, KOTOpasi MOKa3bIBaeT
MaKCHMYM 3HIOTEPMHUUECKOI0 TEIIOBOro MoToKa ¢ nukoM npu 201,3°C+2°C.

Kpucramnmmdeckas ¢popma xapakrepusyercs KpuBod nuddepeHnanbHol CKaHUPYIOIeH
KaJIOpUMETPUH, 3alMCAHHON npu ckopocTu HarpeBaHus 10°C B MUHYTY, KOTOpasi MOKa3bIBaeT
MaKCHUMYM 3HIOTEPMHUECKOTO TEIIOBOTO MOTOKA npu temrepaTtype ot 198°C no 204°C.

Tunosas xpusast TI'A ¢opmbl 3 kprcTaTUUeCKOl CBOOOIHON (POPMBI B COOTBETCTBHHU C
TaHHbIM H300peTeHrneM mnokazaHa Ha ¢urype 11. Kpupas TennaoBoro rpaBUMeTpUYECKOTO

anammza (TT'A) ma ¢urype 11 mokasbBaeT OTCYTCTBHE 3HAUYMTEJBHOW IMOTEPU MAcChl MPH
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TeMIlepaTypax HIKE TeMIEepaTyphl Hadana pas3ioxkeHus npu okoio 195°C.

Tunosast kpuBast JACB nns ¢opmber 3 kpucrtamumdeckold (GopMbl B COOTBETCTBUH C
TaHHBIM H300peTeHHeM Moka3zaHa Ha ¢urype 12. dopma 3 nmemonctpupyer okxoio 0,33%
IPUPOCT MacChl B MHTEpBase BIAKHOCTH OT 5% 1o 90% oTHOcuTenbHON BraxHocTu. Popma 3
CUMUTAETCS] HE TUTPOCKONUYECKOM.

@opma 3 MoxeT ObITh NMOJTy4eHa CYCIEHANPOBAHUEM coemHeHus 1 B aMmopdHOi Gopme
B 1:1 cmecu auneronutrpuna u usomnponanosa. [logyueHHyH CyCneH3UIO NEepEeMELINBAIOT B
TedeHre okojio 1 mHs mpu okoyio S0°C, punbTpyroT, HEOOSI3aTENBHO NMPOMBIBAIOT 1:1 CMeChIO
alleTOHUTPHJIA U U30TIPOTIAHOJIA U CYLIAT B TEYSHHUE HECKOJIBKHIX YaCOB C MOJIy4eHHuEM (HOopMbI 3.

@®opma 3 MoxkeT ObITh MOJIydy€HAa PAacCTBOPEHUEM coenuHeHust | B Buae amopdHOro
ceodonHoro ocHoBanusi B MIIC mpu temmneparype ot okojio 20°C mo okojo 25°C. Jlobasnstot
pPaBHOE KOJMYECTBO ALETOHUTPIIIA. J(OTOIHUTENIbHOE COSTUHEHNE MOXET OBITh J00OaBIEHO A0
NOJIY4EHHUST HACBILIEHHOTO PacTBOpa. 3aTPaBKH AOOABISIOT, U CMECh MEPEMEIINBAIOT B TEUCHUE
HouH. [Tony4eHHyro Oenyro cycrneH3nuo GUIBTPYIOT U CYIIAT C MOTydYeHHueM (HOopMBI 3.

Dopwma 4

Kpucramnmmyeckas ¢opma 4 B COOTBETCTBUM C JAaHHBIM H300pPETEHUEM SIBJISIETCS
KPUCTAJTMUECKON TUAPATHPOBAHHONW CcBOOOAHOHN ¢opmoii coemuHenus 1. B ogHOM acmexre,
¢dopma 4 xapakTepu3yeTcsi HOPOLIKOBOH peHTreHoBckoi audpaxrorpammoii (IIP/T), numeromeit
3HAYUTENbHbIE MUKW AUQPaKIUK, CpeAM APYTrUX IHKOB, MpPH 3HadYeHusx 20 6,26+0,20,
16,55+0,20, 16,94+0,20, 18,33+0,20, 23,61+0,20 u 24,24+0,20. dopma 4 MoxeT OBITH
JOTIONHUTENBHO OxapakTepusoBana [IP/l, mMeromieli 1OMONMHUTENbHBIE THKU TUPPAKLIUN TPU
3HaueHusix 20 11,86+0,20, 12,51+0,20, 13,16+0,20 u 14,98+0,20. ®dopma 4 MoxeT OBITH
JOTIONHUTENBHO OoxapakTepusoBaHa [IPJl, umeromieii nBa mnn Oosee NOMOJHUTENBHBIX MHUKOB
audpakumy, BKIFOYAs TPU WK OoJiee 1 YeThIpe Win 0oJiee TOMOIHUTEbHBIX TUKOB AU PAKLINY,
npu 3HavYeHusix 20, BwIOpaHHBIX u3 17,61+£0,20, 18,78+0,20, 19,39+0,20, 19,57+0,20,
19,84+0,20, 21,454+0,20, 21,82+0,20, 22,57+0,20, 24,67+0,20, 25,10+0,20, 25,39+0,20,
27,19+0,20, 27,39+0,20, 28,55+0,20 u 31,51+0,20. ®opma 4 xapaxrepusyercs [1P]], nmeromeit
TPH, YETBIPE, MATh WM IIECTh MMKOB TU(PPAKLUU MPU 3HAUEHUsIX 20, BbIOpaHHBIX U3 6,26+0,20,
11,86+0,20, 12,514+0,20, 13,16+0,20, 14,98+0,20, 16,55+0,20, 16,94+0,20, 18,33+0,20,
23,61+0,20 u 24,24+0,20.

Kak xopommo u3BecTHO B 00J1aCTH MOPOIIKOBOH PEHTT€HOBCKOM NN PAKIINHU, TOJOKEHUS
nukoB [1P/] oTHOCHTENbHO MEHee 4yBCTBUTENbHBI K A€TAJSIM SKCIIEPUMEHTA, TAKUM KaK J1eTaju
MOATOTOBKH O0pasua W reoMeTpus npudopa, YeM OTHOCHTEJbHBIE BBICOTBHI NHUKOB. Takum
o0pa3oM, B OJHOM acmekTe, Kpucrajuimdeckas (opma 4 xXapakrepusyercs MNOPOIIKOBOM
IU(QPAKIUOHHOW PEHTIeHOTPAMMOM, B  KOTOPOH TOJOXKEHHS THKOB IO  CYILIECTBY
COOTBETCTBYIOT MOJIOKEHUSIM, TIOKA3aHHBIM Ha purype 13.

B npyrom acmekre, kpucramumdeckas ¢popma 4 XapaKTepH3yeTcsi CBOUM IOBEIEHHEM
NOJ BO3JEHCTBHEM BBICOKOW Temreparypbl. Kak mnokasano Ha ¢urype 14, xpusas
muddepennunanbHoil  ckanupyromed kamopumerpun ([ACK), 3anmcaHHass mnpu CKOpPOCTH

Harpesanus 10°C B MUHYTY, A€MOHCTPUPYIOT SHAOTEPMY JIE€COJIbBATALMHU C HAYAJIOM IIPU OKOJIO
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60,9°C u nuxom npu oxosio 103,6°C, u 3n0TepMy NiaBleHUs C HadanoM npu okoyo 167,3°C.
CoenuHeHue paszjaraercst pU IUIABJIEHUM, U SHAOTEpMA IUJIABJIEHUS U 3K30TepMa Pas3jIOKeHUs
NEPEKPbIBAIOTCS.

Tunosas xkpusas TI'A ¢popmsbl 4 kpucraminieckoit cBOOOIHON (HOPMBI B COOTBETCTBUH C
IaHHBIM M300pereHHeM moka3zaHa Ha ¢urype 15. KpuBas TemnoBoro rpaBUMETPUYECKOTO
anammza (TI'A) Ha ¢urype 15 mokaseiBaeT mOTEpr0 Macchl Okono 3,54% mpu 100°C.
CoenuHeHue neconpBaTHpyeT Npu TemmepaType HacTyruieHus okojo 50°C. CoenuneHue
pasnaraercsi mpu TeMIlepaType Havania pasnokeHus: okoyo 165°C.

Tunoas kpusasi ICB ¢opmbl 4 kpucTaIMuecKoi CBOOOIHOM (YOPMBI B COOTBETCTBUU C
JaHHBIM H300peTeHreM Moka3zaHa Ha ¢urype 16. @opma 4 nemoHcTpupyer okojo 5,01%
yBEIUYEHNE MACChl B UHTEPBaJe BIAKHOCTU OT 5% 10 90% oTHOCUTENBHON BiakHOCTH. Dopma
4 cunTaeTcs yMEPEHHO T’MIPOCKOMNYECKOM.

@®opma 4 MoxeT OBITH TMOJNy4eHa CYCHEHIUPOBAHHEM COEOUHEHHs | B BOIE.
ITony4yeHHyr0 CyCHeH3UIO IepeMellNBalOT B TeueHue okono 1-2 nmHelt mpu okono 50°C,
(GUIBTPYIOT, HEOOSI3aTEILHO MPOMBIBAIOT BOIOW U CyIIaT MpU TemmepaTtype ot okoyo 20°C mo
okoJio 25°C B TeueHHe OKOJI0 2-6 4acoB ¢ Mmosy4eHneM Gopmsl 4.

AnbrepHatuBHO, (popma 4 Moxer ObIThb MOJYy4YEHA PACTBOPEHHEM COEOUHEHHs | B
3TaHOJIE U BOJIE€ WJIM METAHOJIE W BOZE IMOJIHBIM PACTBOPEHUEM B KOINYECTBE OKOJIo 10 00BpemMOB
CIHpTa € TOCIEAYIOINM MEMJeHHbIM pao0aBieHHeM okono 8-10 o0BeMOB BOABI 110
TEeMIepaTypbl IOMYTHEHUSI CMeCH. 3aTpaBKy (opMbl 4 NOOABISIOT C MOJYYEHHUEM CYCIIEH3UU
MEIJIEHHO B TeYeHHe BpeMeHU. MemieHHO A00aBJSIFOT JIOMOJHHUTENbHY0 Boay (okojo 10
00BEMOB) C TMOJIy4YE€HHEM TBEPIOTO BELIECTBa, KOTOpPOe OT(QUIBTPYIOT U CYLIAT C MOJNyYeHHEM
bopmsbl 4.

PapMaleBTUYECKHE KOMIIO3ULIUU

CoenuHeHuss B COOTBETCTBUM C IAaHHBIM H300peTeHHeM U HX (papMaLeBTHYECKU
NpUeMJIEMbIe COJMH OOBIMHO TPUMEHSIOT B (opMme (HapMaLEeBTHUECKOH KOMITO3UIMU MU
cocraBa. Takuwe QapmManeBTUYECKHEe KOMIIO3UIIMM MOTYT BBOAUTBHCS MALUEHTY JIFOOBIM
MpUEMJIEMBIM IIyTEM BBEIEHMs, BKIIIOUYas, HO HE OrPaHUYUBAIOCh UMH, NIEpOPAIbHBIN, MECTHBIH
(BKJTFOUAsT YPE3KOXKHBIN), PEKTAJIbHBIN, HA3aJbHBIN, WHTaJIAPYeMbld U MapeHTepPabHbIA MyTH
BBEIICHUSI.

CnenoBarenbHO, B OJHOM U3 AaCIEKTOB KOMITO3UIMH, H300pETEeHHE OTHOCHTCS K
(apmManeBTHUECKONH KOMITO3ULIMH, Conepskammei (papMaleBTHIEeCKH MPUEMIIEMbIH HOCUTEINb HITH
skcuunueHT u coenunenune Qopmynsr (1), (II), (B), (C), coennnenune 1, coenunHenune 3 win
coennHeHHe 4 Wi ero (QapManeBTHYeCKH mpuemieMyro cojb. HeoOs3arenbHo, Takue
dapmaneBTHUECKHE KOMIIO3MLMM MOTYT COAEpIKaTb JAPYIHE TepPareBTHYECKHE W/HUIH
COCTABJISIFOLINE AreHThbL, NMpH >kenaHud. [lpu 0OCYKAEHMH KOMIIO3UIUI M HX TPUMEHEHUS,
"coenMHEHNE B COOTBETCTBUHU C JAHHBIM H300peTeHHeM" WM "COeOMHEHHE B COOTBETCTBHHU C
JaHHBIM H300peTeHneM" Takke MOXKeT ObITh Ha3BaHO 3/1eCh "aKkTUBHBIM areHT". B maHHOM
ONUCAaHNU TEPMHH ‘COeNMHEHMEe(s]) B COOTBETCTBUU C JAHHBIM H300peTeHHEM’ BKIIKOYAET BCE
coenmnHeHus, oxBaTeiBaeMblil popmynoit (1), (II), (B), (C), (1a), (IIa), (Ib), (IIb), (Ic), (IIc), (Id),
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(IId), (Ie), (Ile), (If), (IIf), (IIIf), (IVY), (VI), (VIf), (VIIf) u (VII) u ux dapmaneBrudecku
IPUEMIIEMBbIE COJIH.

dapmaneBTHUECKHE KOMITO3UIMM B COOTBETCTBHM C JAHHBIM H300peTeHHeM OOBIYHO
coziepKaT TepaneBTHUeCKU 3(p(EeKTHBHOE KOJIMYECTBO COCAMHEHHUS B COOTBETCTBUU C JTAHHBIM
n3o0petenneM. CrienuanictaM B JaHHOH 00JaCTH TEXHUKH AOJKHO OBITh MOHATHO, OTHAKO, YTO
¢dapmaueBTHUECKas ~ KOMIIO3MLIUSL MOXET COAep:KaTb OOJbIle, YeM TepaneBTHYeCKU
5 PEeKTUBHOE KOJIMYECTBO, T.€. CYMMAapHBIH COCTaB, WJIM MeEHbIIE, YeM TepareBTHUECKH
3¢ (eKTUBHOE KOJIUYECTBO, T.€. OTHEJbHbIC €IUHWUYHBbIC JO3bI, PACCYMTAHHBIE HA HECKOJIbKO
BBEICHUH JUUIsl TOCTH)KEHUS TeparneBTu4ecKu 3 PeKTHBHOrO KOJIMYECTBA.

OObIuHO Takue papMarieBTUYECKHE KOMITO3UIMU conepskaT ot okoyo 0,1 no okono 95%
MaCCOBBIX aKTUBHOTO ar€HTa; BKJIIOYAsi OT OKOJIO 5 10 0K0Ji0 70% MacCOBBIX aKTUBHOTO areHTA.

JIroG0it  OOBIYHBIA HOCHTEIh WM OSKCHHIHUEHT MOXKET OBITh HCIIOJNB30BAaH B
(apManeBTHUECKNX KOMIIO3MLUSX B COOTBETCTBHM C JaHHbIM u300pereHuemM. Bribop
KOHKPETHOT'O HOCHTENSI MM SKCUMITMEHTa, WJIM COUYETaHWH HOCHTEeNeH WIM SKCUUIUEHTOB,
Oynmer 3aBUCeTh OT criocoba BBEAEHUS, WCIOJIB3YEMOrO ISl JIEYEHUS] KOHKPETHOTO MAalMeHTa,
WIA THIa MEIULUHCKOTO COCTOSIHUSI WM OOJIE3HEHHOTO COCTOSIHHMS. B 3TOM OTHOLIeHHH
NPUTOTOBIIEHUE TMOAXOASIEH (apMaleBTHUECKOW KOMITO3UIMU JUII KOHKPETHOTO crocoba
BBEJICHUSI HAXOAHUTCA B IMpeIeNaX KOMIIETEHIIMU CIIELUAIUCTOB B OONacTH (hapMaLeBTHKH.
Kpome Toro, HocuTenu MM SKCLUUIHEHTHI, UCIIONb3yeMble B (hapMalleBTUIECKUX KOMIO3HULIUSIX
B COOTBETCTBUH C JIaHHBIM M300pETEHUEM, SIBJISIOTCS KOMMEpPYECKH TOCTYNHBIMU. B kauecTse
JOTIONTHUTEIBHON WIUTIOCTPALIMK, TPAJULMOHHBIE METOABI COCTABIIEHHs ONMUcaHbl B Remington:
The Science u Practice of Pharmacy, 20th Edition, Lippincott Williams & White, Baltimore,
Maryland (2000); u H.C. Ansel et al., Pharmaceutical Dosage Forms u Drug Delivery Systems,
7th Edition, Lippincott Williams & White, Baltimore, Maryland (1999).

TurnoBble npuMepbl MaTEPHAJIOB, KOTOPbIE MOTYT CIIYKHTh B KauecTBe (papMalieBTUIEeCKH
NPUEMJIEMBIX HOCHTEJICH, BKJIIOYAIOT, HO HE OIPAaHUYEHbI MMH, CJICAYIOLINE. caxapa, TaKhe Kak
JIAKTO3a, TJIFOKO3a M caxapo3a, KpaxMajbl, TAKUe KaK KYKYpPy3HbIH Kpaxmal u KapToderbHbIH
KpaxMaJi, LEJUTF0JIO3Y, TaKyH KaK MHUKPOKPHUCTALIMYECKAas LEJUTI0NI03a, U €€ TPOHM3BOIHbIE,
TaKMe Kak KapOOKCHMETIJILEIUIIOIO3a HATPUS, STWILEUIION03a M aleTaT LeJUTI0JIO3bI,
MOPOLIKOBBIN TPArakaHT, COJIOJ; JKEJIATHH, TaJbK, SKCLUIHEHTHI, TAKHE KaK MAclio Kakao H
BOCKH Uil CYIIIO3UTOPHEB, MAacja, TaKHe KaK apaxucOBOE MAcJo, XJIOMKOBOE MAaclo,
caiopoBoe Macio, KyHKyTHOE Maciio, OJJMBKOBOE MacJio, KyKypy3HOe Maclio U COEBOE Maclio;
TJIUKOJIM, TaKHe KakK TMPOIMWJICHTJINKOJb, MOJHUOJBI, TaKHEe KaK TIIMLEPHH, COPOUT, MAHHHUT U
MOJIM3TUIICHTIINKOJIb, CIOXKHBIE 3(HPBI, TAKHE KaK STHIIONEAT W 3THIUIaypar; arap, OydepHble
areHThl, TaKH€ KaK TUAPOKCHI MarHusi W TUAPOKCHJ AQJIOMUHUS, aJbIT’MHOBAs KHCIIOTA,
anuporeHHass BOJA, M30TOHUYECKHMH COJIEBOM pacTBOp, pacTBOp PuHrepa, 3TUIIOBBIM CHUPT;
docharasie OydepHble pPAacTBOPBI, W APYyrue€ HETOKCHUYHBIE COBMECTHUMBIC BEIIECTBA,
UCTIONB3yeMble B (PapMaLIeBTUYECKUX KOMITO3HLIUSX.

dapmaneBTHIECKNE KOMITO3ULH OOBIMHO FOTOBAT MYTEM TIIATEIBHOTO U PABHOMEPHOTO

CMCIIHUBaHUA MK COCTABJICHHA AKTHUBHOI'O arc¢Hra ¢ q)apMaI_IeBTI/ILIeCKI/I MMPUEMIJIEMbIM
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HOCHUTENIEM M OHHMM WJM Oojiee HeoOs3aTeNbHbIMU MHTpenueHTaMu. [1oayd4eHHy0 OTHOPOIHO
COCTABJICHHYI0 CMeCb 3aTeéM (OPMYIOT WMJIH 3arpy>karOT B TaOJNETKH, KaICyJbl, MUIOIH U
No7100HBIE C UCTIONB30BAHUEM OOBIMHBIX METOJUK M 000PYIOBAHUS.

dapmaneBTHUECKHE KOMIIO3MLIIMM B COOTBETCTBUM C JIaHHBIM  M300peTeHHEM
NPEATIOYTUTENIPHO TAKYIOT B CTAHAAPTHYIO NO3UPOBaHHYIO (opmy. TepMuH «craHmapTHas
no3upoBaHHas (popMa» OTHOCUTCA K (PU3MUECKH IUCKPETHOW enuHMLE, MOIXONsAIeH Ui
BBEICHUS MALMEHTy, T. € KaxJaas eIMHULA COAEP:KUT 3apaHee OIpeNeeHHOE KOJIUYECTBO
AKTUBHOTO AareHTa, PAaCCUMTAHHOE MJISi TOJyYEHHs KeJaeMOro TeparmeBTUYeCKoro s¢dexra,
OTAENIbHO WJIM B COYETAHUH C OAHOH Mk OoJiee MOMOJIHUTENbHBIMU equHuuamMu. Hampumep,
TaKWe CTaHIAPTHBIE JO3UPOBAHHBIE (POPMBI MOTYT MPEACTABISATH COOOH KarcCyJbl, TaOJNeTKH,
NI U TMONOOHBIE FJIM CTAHAAPTHBIE YIAKOBKH, MOIXOASIIUE Ui MapEeHTEPaTbHOTO
BBEJICHUSI.

B onmHoM BapumanTte, (papmaneBTHUYECKHE KOMITO3UIIMH B COOTBETCTBHH C IaHHBIM
n300peTeHNeM MOOXOAAT Il TNepopasbHOro BBeaeHus. lloaxonsmme ¢dapManeBTHUECKUE
KOMITO3ULIUH ISl TIEPOPAJIbHOTO BBEIEHUSI MOTYT ObITh B (hopMme Karcyd, TabJeTOK, MUIIOJIb,
NACTUJIOK, OOJIATOK, paske, TOPOIIKOB, MPAHyJI;, WK B BHIE PACTBOPA WU CYCIIEH3UU B BOTHOH
WJIA HE BOAHOH JKUAKOCTH, MJIH B BHJIE JKUAKOW 3MYJIbCHU MACJIO-B-BOJIE HJIM BOJA-B-Maclie, I
B BHJIE D3JIUKCHpPa WIM CHPONA, M MOAOOHOe;, Kaknas U3 KOTOPBIX COAEPXKUT 3apaHee
OTpeNeNIEHHOE KOJINYECTBO COENUHEHHsI B COOTBETCTBHH C JAHHBIM M300pETEHHEM B Ka4ueCTBE
AKTUBHOTO MHI'PEIUEHTA.

dapmaneBTHUECKHE KOMIIO3ULUK B COOTBETCTBHH C JIAHHBIM  H300pETEHHEM,
npeAHa3HaYeHHbIe Ul NepPOpPaIbHOTO BBEEHUS B TBEPAOW AO3UPOBAaHHOHN ¢opme (T.e. B BUAE
KarcyJi, TabJIeTOK, MIJIFOJIb M MOJOOHBIX ), OOBIMHO COEPIKAaT AaKTUBHBIN areHT 1 OJUH WK OoJiee
¢dapmaueBTHYecku npuemieMbIx Hocuteneil. HeoOsi3arenbHO, Takue TBepIble NO3UPOBAHHBIE
dopMBI MOTYT COZep’KaTh. HAMOJNHHUTENN WM pa30aBUTENH, Takue Kak KpaxXMabl,
MHUKPOKPHUCTAIMYIECKas LeJUTI0NI03a, JIAKTo3a, AUKajdbuuidocdar, caxaposa, IiIOK03a, MAHHHUT
W/ KpeMHHeBas KHCIOTA, CBSA3YIOIIME AareHThl, Takhe Kak KapOOKCHMETHIILEIUII0NIO3a,
aJIbTUHATBI, JKEJIATUH, TNOJUBHHWIMHUPPOIUIOH, caxapo3a W/WIM apaBUiiCKas KaMenb;
YBJIQKHHUTEIH, TAKHE KaK TJHUIEPUH, Pa3pbIXJHIOIIUE areHThl, TaKHe KaK KPOCKapMesuio3a
HATpUs, arap-arap, KapOOHAT KaJbLHsl, KapTO(ENbHbIH WIN TAIMOKOBBIN KpaXMaJl, aJbrHHOBAsS
KHCJIOTa, HEKOTOPBIE CUJIMKATHI W/WIN KapOOHAT HATPHUS, HHIHOUTOPBI PACTBOPEHUS], TAKUE KaK
napaduH, yckoputenu abcopOumMM, TakHMe KaKk YETBEPTUYHbIE AMMOHHMEBBIE COCIUHEHWS,
CMauYMBAIOIINE AareHThl, TaKHe KaK LETHWIOBBIH CHHPT W/MIM MOHOCTeapaT IIINLEPUHA,
abCcOpOEHTHI, Takue KaK KAaOJNUH W/HIM OCEHTOHMTOBAs TJIMHA, CMAa3bIBAIOINUE BEIIECTBA, TAKHE
KaK TaJIbK, CTeapaT KaJbLUs, CTeapaT MarHus, TBEPAble MOJMSTHJICHTIIUKOIH, JIAypPHICYIbdat
HATPUs W/ UM UX CMECH; KpacuTenu; U Oy(epHbIe areHThl.

PasnenurenbHble  areHThl, CMAuUMBAIOLIME  AareHThl,  IOKPBIBAIOLINE  areHThl,
MOJCJNACTUTENH, aPOMAaTH3aTOPbl U OTAYLIKH, KOHCEPBAHTHI M AHTHOKCHUIAHTBHI TAK)KE MOTYT
NPUCYTCTBOBATh B (PapMaLEBTHUECKIUX KOMIO3HLHUAX B COOTBETCTBUU C JAHHBIM U300pETEHHEM.

IIpumeps! (papManeBTUYECKH MPHEMJIEMbIX AHTHOKCHAAHTOB BKJIKOYAKOT. BOIOPACTBOPHUMBIE
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AHTHOKCHJIAHTBI, TaKW€ KaK acKOpOMHOBAas KHCIOTA, THUAPOXJOPUA LHCTEHHA, Oucyibdar
HaTpusi, MeraducyiabparT HATpus, CyJbQUT HATPUS U MOHOOHBIE, MaCIOPACTBOPUMBIC
AHTUOKCU/IAHTBI, TakKWe Kak acKopOWI mNajbMHUTAT, OYTHJIMPOBAHHBIA THIPOKCHUAHU3OII,
Oy THJIMPOBAHHBII T'HAPOKCUTOIYOII, IEUTHH, IPONMITaIaT, ainbda-Tokodepon u nogodHsle;, U
XeJATUPYIOLINEe METaJUl areHThl, TaKHe KakK JIMMOHHAs KHUCJIOTA, 3TUJICHAMAMUHTETPAYKCYCHAs
KHCJIOTa, COpOUT, BUHHAsA KHUCIOTa, GocdopHas kucmora 1 nogodHble. ITokpeIBarone areHTsl
Ay TaONeToK, KarCyJ, MWIOJNb M TMONOOHBIX BKIIKOYAIOT T€, KOTOPbIE HCIONB3YIOTCS IUIS
SHTEPOCONIOOMIIBHBIX TOKPBITUH, Takue Kak (TajaT anerara LeJUTIOJIO3bl, (TajaT aierara
NOJIMBUHMIIA, (hTANAT THAPOKCUTIPONTAIMETHIILEILIIOIO3b, METAKPUIIOBAS KUCJIOTA, COTIOIUMEPHI
CIIOKHBIX  3(UPOB  METAKPWJIOBOW  KHUCJIOTHI, TPUMETHJUIAT  auerara  LeJUTI0JIO3BI,
KapOOKCHMETHIIITIIILEIUTI0NIO3a, CYKLUMHAT —anerara THAPOKCHIPOIMIMETHILEIUIFONIO3bI |
nof00HbIE.

dapmaneBTUUECKUE KOMIIO3UIUH B COOTBETCTBUU C IAHHBIM HM300PETEHHEM TaKKe
MOryT OBITb COCTaBIEHBI Ui OOECIEeYeHHS MEUIEHHOIO WJIH  KOHTPOJHUPYEMOTO
BBICBOOOKICHHUS AKTUBHOTO areHra c UCTIONIb30BAHUEM, HampumMmep,
TUAPOKCUPONTIIMETHILIEIUTIONIO3bl B PA3IMYHBIX MPOMOPLMUAX; WM APYTHX MOJIUMEPHBIX
Matpul, JunocoM wu/wim wmukpochep. Kpome toro, dapmaneBTHHeCKHE KOMITO3ULUU B
COOTBETCTBHUH C JAaHHBIM HM300pETEeHHEM HEOOS3aTeNIbHO MOTYT COAEPKaTh 3aMyTHSOIIUE
areHTbl U MOTYT OBbITh COCTaBJIEHbI TAKUM 00pa3oM, YTO OHHM BBICBOOOXKIAIOT AKTHBHBIN
UHTPEIUEHT TOJIbKO, WJIM TPEANOYTHUTENbHO, B ONPENEICHHON YacTH KeNyJOYHO-KUIIEYHOrO
TpaKTa, HEOOSI3aTENbHO, C 3a1epKKOH. IIpuMepbl 3aKII0YaOIINX KOMITO3ULHMH, KOTOPbIE MOTYT
OBITb HCIIOJIB30BAHBI, BKJIFOUAIOT MOJHMMEpPHBbIE BEIIECTBA M BOCKH. AKTHUBHBIA areHT TaKXkKe
MOXeT ObITb B MUKPOHHKAIICYJIMPOBAHHOH (hopMe, eciii HeOOXOAMMO, C OIHUM MM Oojiee u3
OIMCAHHBIX BBIIIE SKCLIUMTHEHTOB.

[Togxonsmue KuIKyue T03UPOBAHHbIE (POPMBI I IEPOPATBHOTO BBEACHUSI BKIIFOYAIOT, B
Ka4ecTBE WJUIOCTpaluy, (apMaleBTHYECKH MpHEeMJIEMble 3MYJIbCUH, MHKPOIMYJIbCUH,
pPacTBOpPBIL, CYCIEH3WH, CHPOIbI M AJIUKCHPbL JKuIkue 1o3upoBaHHbIE (OPMBI OOBIMHO
BKJIFOYAIOT aKTHUBHBIN areHT U UHEPTHBIN pa30aBUTENb, TAKON KaK, HAMPUMEDP, BOJA WU APYTrHe
PaCTBOPUTENH, COMOOMIM3UPYIOLINE AreHTbl M 3MYJIbIaTOPbl, TAKUE KaK 3TUJIOBBIH CIIHPT,
W3OTPOIWIIOBBIA CITUPT, STWIKApOOHAT, ATHJAIETAT, OEH3WIOBBIA CHHPT, OEH3MIOEH30aT,
NPOMWICHINKOJNb,  1,3-OyTuneHriaukonb, wMacna (0COOEHHO, XJIOMKOBOE, apaxHCOBOE,
KYKYPY3HOE, 3apOJIbIIIEBOE, OJIMBKOBOE, KACTOPOBOE U KYH)KYTHOE Maciia), OJIEMHOBAsI KHCIIOTA,
TJIMLEPUH, TeTParuapoQypHIOBbId CIUPT, MOJUITUICHIJIMKONN U CJIOXKHBIE 3QUPBI KUPHBIX
KHCJIOT ¢ COPOUTAHOM M UX CMECH. AJIbTEPHATHBHO, HEKOTOPBIE JKUAKHE COCTaBbl MOTYT OBITh
NpEBpAILleHbl, HANpUMep, C TOMOIIBI0 CYIIKH pPAaclbUICeHHEM, B TIOPOLIOK, KOTOPBIA
UCTIONIB3YETCS IJIsl TPUTOTOBJIEHUSI TBEPABIX JIEKAPCTBEHHBIX (POPM OOBIYHBIMU METOIAMH.

CycneHsuu, B [OMOJHEHHE K AKTHBHOMY HWHIPEAHMEHTY, MOTYT COJEpPXKaTh
CYCHEHIUPYIOINNE areHThl, TAKHe KaK, HalpHUMep, STOKCHIMPOBAHHbIE H30CTEAPUIIOBbIE CITUPTHI,
CJIO’KHBIE 3(UPBI MOJUOKCUITHICHCOPOUTAa U COpOMTAaHA, MUKPOKPHUCTAIMYECKAsT LEJIT0JI032,

METAaruApOKCHUJ aJJKOMUHUS, 6eHTOHI/IT, arap-arap 1 TparakaHT U UX CMECH.
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CoenuHeHnss B COOTBETCTBHHM C JAaHHBIM H300peTeHHEM MK ero (apMaleBTHYECKU
NPUEMJIEMYIO COJIb TaKK€ MOXKHO BBOIUTH MAPEHTEPANIbHO (HampuMmep, BHYTPUBEHHOI,
MOJKOKHOW, BHYTPHUMBILIEUHOW WM BHYTPUOPIOIIMHHON HMHBEKIMeH). [[na mapeHTepanibHOro
BBEJICHUS AKTUBHBIH areHT OObIYHO CMEIIHUBAIOT C MOAXOMAINUM HOCUTENEeM  JUis
NAPEHTEPANIbHOTO  BBEJEHMs, BKIIOYas, HAIpUMep, CTEPHJIbHBIE BOJHBIE PaCTBOPHI,
¢dusnonornueckuii  pacTBOp, HHU3KOMOJIEKYJISIPHbIE CHHPTBL, TakhHe Kak IPOMHUJICHIJIUKOJb,
HOJMATUIICHTJINKOJb, PACTHTENIbHBIE MACIa, KEJaTHH, CJIOXKHbIE 3(UPBI JKUPHBIX KUCIOT, TAKHE
KaKk 3THioNeat, u nomoOHble. [lapeHTepanbHbIe COCTABbI TAK)KE MOTYT COAEPKATb OOWUH HIIU
0ojiee aHTMOKCHAAHTOB, COJIOOWMIIU3ATOPOB, CTA0MIIN3aTOPOB, KOHCEPBAHTOB, CMAaYHBAIOIIUX
areHTOB, 3MYJIbIaTOpOB, Oy(epHBIX AareHTOB MJIM IUCIEPTHPYIOIIMX areHTOB. OJTH COCTaBbI
MOTYT OBITh CAETAaHbI CTEPUIIbHBIMU IyTEM HCIOJb30BAHHS CTEPHIIbHON WHBEKLIMOHHOHN CPeIbl,
CTEPIIIN3YIOIIEro areHTa, (PribTpalyy, O0TyueHHs UIH HATPEBAHMUS.

AnbTepHaTUBHO, (apMaleBTHYECKHE KOMIIO3UIMH B COOTBETCTBHM C JIAaHHBIM
n300peTeHNeM COCTaBJICHbI Ui BBeACHUS wuHramsanuei. llogxopsmme ¢apManeBTHYECKUe
KOMITO3UILIUH JUJIsl BBEACHUS MHTAJSIMEH OOBIMHO UMEIOT (POpMY a3po30Jisi MK Noporiuka. Takue
KOMITO3ULIMH OOBIYHO BBOASIT C HCIOJIb30BAHHMEM XOPOLIO HM3BECTHBIX YCTPOWMCTB IOCTABKH,
TAKUX KakK JO3UPYIOIIUN HHIaJATOp, MOPOLIKOBBI HHrajsarop, HeOynaizep wim mogo0HOe
YCTPONCTBO JOCTABKHU.

Ilpy BBeneHMM UHrasIIMEe C HCHOJB30BAHMEM KOHTEHHEpa IOA JABJICHUEM,
dapmarieBTHUECKHE KOMIIO3ULMM B COOTBETCTBUU C IAHHBIM H300pETEHHEM, KaK MpPaBUIIO,
colepKaT aKTUBHBIM  MHIPENMEHT M  TOAXONAIIMN  ra3-BBITECHUTENb, TaKOW  Kak
auxjopaudTopMeraH, TPUXJIOpHTOpMETaH, IUXJIOPTETPadTOPITaH, NBYOKUCH Yyriepoaa WM
apyro# nmogxonsmuii ra3. Kpome Toro, papmaneBTHyeckas KOMIO3HULISI MOXET OBbITh B (hopme
KaTCyJIbl MM KapTpumKa (COeJaHHOTO, HAIpUMep, U3 XKeJaTHUHA), COAEPIKALIero COeNNHEHUE B
COOTBETCTBHHM C IAaHHBIM H300pETEHHEM W IOPOIIOK, MOAXOISIIUHA JJIsI MCIONB30BAHUS B
NOPOLIKOBOM HMHrajisitope. [loaxonsinre mopoLIKOBbIE OCHOBBI BKIIFOYAKOT, HAPUMEP, JAKTO3Y
WIN KpaxMall.

CoenuHeHuss B COOTBETCTBHHM C JAHHBIM H300peTeHHMEM MK ero (apMaleBTHYECKU
npuemMiIeMasi COJIb TaK)K€ MOTYT OBbITh COCTABJICHBI JJII MECTHOTO HAHECEHHs] Ha KOXY B BUJE
Mma3u wim kKpema. CocTtaBbl Ma3u MPEACTABISIFOT COOOH MOJyTBEpAble MpernapaTsl, UMEIOIIUe
OCHOBY M3 MAaCJSIHHCTOTO WJIM KHPHOTO MaTepHaja, KOTopas OOBIMHO SIBJSIETCS MPO3PAYHOM.
[Monxoxnsmue MaciasHbIe MaTepUAIbI JJIs1 UCIIOJIB30BAHUS B COCTaBaX Ma3ed BKIIFOYAIOT Ba3eHMH
(Ba3enmMHOBOE MAcCIO), MUEIHMHBIN BOCK, MAcjO Kakao, MAaclio LM W LETWIOBBIA crupT. Masu
HEeOoOs13aTeTbHO MOTYT JAOIMOJHHUTENIBHO BKJIOYATh MSTYUTEIH W YCHIUTEIH NMPOHHUKHOBEHHUS,
€CITH 3TO XKEJATEeIbHO.

KpemoBble cocTaBel MOryT OBITh TPUTOTOBIEHBI B BHAE 3MYJIbCHH, COAEpPIKALIUX
MacisiHyi0 (pasy u BOIHYHO (hasy, OOBIYHO BKIIFOUAIOIINX OYHIICHHYIO BOAY. KOMITOHEHTBI
KPEMOBBIX COCTABOB MOTYT BKJIIOYAaTh. MACJIsSIHbIE OCHOBBI, TAKHE KaK BAa3e€JMH, MUHEpAJbHbIC
Macliia, pacTHTEJbHbIE M JKMBOTHBIE Macjia U TPHUINIMLIEPHUIbI, KPEMOBBIE OCHOBBI, TaKHE Kak

JIAHOJIMHOBBIC CIIHUPTHI, CTCAPpUHOBAA KUCIIOTa U LIeTOCTeapHJIOBbeI CIIUPT, T'CJIEBYKO OCHOBY,
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TAKyl0 KakK TOJMBHUHWIOBBIA CIUPT, pPACTBOPHUTENH, TAaKHE KAaK MPOMWIEHIJHNKOIb U
NOJIMSTUIICHTJIMKOIb, 3MYJIbIaTOPbl, TaKWe Kak MOJucopOaThl, cTeapaThl, Takue Kak
TIIULEPUIICTeapaT, OKTUJITHAPOKCHCTEaparT, MOJHOKCUJICcTeapaT, creapuwiossle 3¢upsl 1101
U30MPOIIINAIBMUATAT U COPOMTAHMOHOCTEAPAT, CTA0MIN3ATOPBI, TAKUE KaK MOJIHUCaxXapHabl U
CyJb(UT HATPUS, MATIUTENH (T.€. YBIAXKHUTENH), TAKUE KAK TPUTIIULIEPUABI CO CPEeHEN UTMHOM
LIeTH, U30MPONMIMUPUCTAT U TUMETHKOH, YKPEIUISIIOINE areHThl, TAKUE KaK LETHJIOBBII CIIUPT
U CTeapuIOBBIH CIIUPT, aHTUMHUKPOOHBIE areHThl, TAKME KaK MEeTHJIapadeH, mpomwminapades,
(eHOKCHUATaHON, COpPOMHOBAs KHCJIOTA, AUA3OJMIUHIIIMOYEBHHA W OyTHIMPOBAHHBIH
THIPOKCUAHU3ON,  YCHJIUTENM  NPOHUKHOBEHHs,  Takue  Kak  N-MEeTHJIIHPPOIHIOH,
NPONHJICHIJIMKOJIb, MOHOJIAYPAT MOJUSTHUIICHIJIUKOJS W TOAOOHbBIE, U XEeNaTHPYIOLIHE areHThI,
TaKHe KakK 3J1eTaT JUHATPUSI.

Crnenyromiue HEOTPAaHUYMBAIOLIHE PUMEPHI WITFOCTPUPYIOT TUTIOBBIE
(apmareBTHYECKIE KOMIIO3ULIUN B COOTBETCTBUHU C JAHHBIM U300pETECHUEM.

Tabremuposannas nepopanvHas meepods O03UPOSAHHAS (hopma

CoenuHeHne B COOTBETCTBHM C JAHHBIM H300pETEHHEM MK ero (apMaleBTHUYECKH
NPUEMJIEMYIO COJIb CMEIIHMBAIOT B CYXOM BHAE C MHKPOKPHUCTAJUIMYECKOH IEJUTFOJIO30H,
MOJIMBUHUINUPPOIUIOHOM U KPOCKApMENO30H HaTpust B cOOTHOWEHUU 4:5:1:1 u mpeccyroT B
TaOJNETKN Ui TIOJYYEHUs] CTAaHAAPTHOM 103bl, Hampumep, S mr, 20 mr mwim 40 Mr akTUBHOTO
BeIeCTBA Ha TaOJIETKY.

Kancynuposannas nepopansuas meepoas oozuposannas ghopma

CoenuHeHrne B COOTBETCTBHM C JAHHBIM H300peT€HHEM MK ero (apMaLeBTHYECKU
PUEMIIEMYIO COJIb OOBEUHSIOT c MUKPOKPHUCTAJITHIECKOH LIEJUTFOJIO30H,
MOJIMBUHUJIIUPPOJIIUAOHOM M KPOCKAPMEJIO30M HaTpus B cOOTHOWEHUHU 4:5:1:1 BrakHbIM
IpaHyJIUPOBaHUEM M 3arpy’>karT B JKEJATHHOBBIE WJIM THIPOKCHUIIPONMIMETHIILEIUIIONO3HbIE
KarcyJibl Uil MOJTy4YeHHUs] CTAHAAPTHOM 103bl, Hanpumep, 5 mr, 20 mr uinu 40 Mr akTUBHOTO
BEIIIECTBA Ha KaTCyIy.

Kuoxuii cocmas

Kunkuii coctas, comepKaluil COEAUHEHUE B COOTBETCTBUU C JAHHBIM H300peTEeHHEM
(0,1%), Bomy (98,9%) u ackopbunoByO Kuchoty (1,0%) nmoay4aroT nobaBieHreM COeTUHEHUS B
COOTBETCTBHUH C TAHHBIM U300pETEHHEM B CMECh BOJIbI U ACKOPOUHOBOH KUCIIOTHL.

llepopansuas oosuposannas popma c s3umepocontodUIbHON 00010YKOil

CoenuHeHne B COOTBETCTBUH C JAHHBIM H300PETEHHEM PACTBOPSIFOT B BOJHOM PacTBOPE,
cofepKalieM TOJUBHHWINHPPOIUAOH, M  HAHOCAT  pPACIbUICHWEM Ha IIAPUKH W3
MUKPOKPHUCTAJUTMIECKON LIEeJUTIOJIO3bI MJTU caxapa B COOTHOIIeHWH 1:5 macc./macc. akTUBHBIN
areHT.IIAPUKH M 3aT€M HAHOCAT C MPUMEPHO 5% yBENMYEHHEM MAacChl SHTEPOCOIOOMIBHOE
NOKPBITHE, COZAEp’KaIlee aKPHJIOBBIH COIMOJUMEp, HANpUMeEp, COYETaHHE AaKPUJIOBBIX
COIOJIUMEPOB, NOCTYMHBIX MOA TOProBeIMH Ha3zpaHusiMH Eudragit-L® u Eudragit-S®, wu
CYKLMHAT amerara TUAPOKCHIIPOMMIMETHILEIUIIONO03bL. [ paHynbl ¢  3HTEPOCOMIOOUIBHBIM
MOKPBITUEM 3arpy’kKar0T B JKEJNATHHOBBIE WM TMIAPOKCHUIIPOIMIMETHIILEIIIIOIO3HbIE KaTICyJIbI

17151 TIOJTyY€HUsI CTAaHIAPTHOM 103bl, HarIpumMep, 30 M aKTUBHOI'O areHTa Ha KarcyJy.
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llepopansuas oosuposannas hopma c sumepocontobuIbHON 06010YKOil

DHTepocoMmoOUIIbHOE TIOKphITHE, copeprxainee coderanne Eudragit-L® u Eudragit-S®,
WIN CYKIHMHAT aleTrara TUAPOKCUIIPOMIIMETHIIIEIUTIONO03bl HAHOCAT Ha TaOJETHPOBAHHYIO
NepOPaNbHYIO O3MPOBAHHYIO (OPMY HIIM KaICyJIMPOBAHHYIO IEPOPAJbHYIO JO3MPOBAHHYIO
(b opMy, OITUCAHHYIO BBILIE.

Cocmas masu 015 MeCmno20 66e0eHsl

CoenuHeHne B COOTBETCTBUH C AaHHBIM H300peTeHHeM OOBeAMHSIOT ¢ BaszenuHoM, Cg-
Cio TpUrIULEpUIOM, OKTUITUAPOKCHUCTEAPATOM U N-METUIUPPOIHUIOHOM B COOTHOIIEHUH IS
MOJIy4eHUs] KOMIO3ULMH, coaepskaiueit oT 0,05% no 5% MaccoBbIX aKTUBHOI'O areHTa.

Cocmag masu 0151 MeCIHO20 86e0eHUs

CoenuHeHne B COOTBETCTBUM C JaHHBIM H300peTeHHEM OOBEAUHSIOT C OebiM
BA3€JMHOM, NPOMIJIEHIIMKOIEM, MOHO- WM IUIIHLEpPHAaMH, NapapuHOM, OyTHINPOBAHHBIM
T'UJIPOKCUTONIYOJIOM M HATPUsl KaJbLMsI 31€TaTOM B COOTHOIIEHUH ISl OJNy4YeHUs] KOMITO3ULUH,
conepxatueit ot 0,05% 10 5% MacCOBBIX aKTUBHOTO areHTa.

Cocmas masu 0151 MECIIHO20 86€0eHUs

CoenuHeHre B COOTBETCTBHM C JAHHBIM HM300peTeHHEM OOBEOMHSIOT C MHHEPAJIbHBIM
MacyioMm, mapaguHOM, NPOMIIEHKapOOHATOM, OeNbiM Ba3eJUHOM U O€JbIM BOCKOM IS
MOJIy4eHHUs] KOMIO3ULMH, cofepskaiei oT 0,05% no 5% MaccoBBIX aKTUBHOIO areHTa.

Cocmae Kpema 015 Mecmnozo 66e0eHUs

MuHepanbHOE Macio OOBEOUHSIOT C COEAMHEHHEM B COOTBETCTBUUM C JaHHBIM
n300peTeHneM, MPOMUIICHIVINKONEM, U30MPONUINAaIbMUTATOM, MOJUcopoaToM 60, LETHIOBBIM
cnupToM, copOuTaHMOHOCTeaparoM, mnojuokcun 40 creaparoM, COpPOMHOBOW KHCJIOTOM,
merminapabeHoM W mpomwinapadbeHoM ¢ oOpasoBaHMEM MacisiHOM  (as3el, KOTOpas
O0BEAMHSETCS C OUUINEHHOW BOJOW CMEINMBAHWEM CO CABHUIOM C MOJYyYEHHEM KOMIIO3ULIHH,
conepskameit ot 0,05% 10 5% MacCcoBBIX aKTUBHOT'O areHTa.

Cocmag Kkpema 0 MeCmuo2o 66e0eHUs

CocraB kpema, ComepKalluil COEIMHEHHE B COOTBETCTBHUU C JAHHBIM H300pETEHHEM,
OCH3WIOBBII CIUPT, UETHJIOBbIA CIOUPT, OE3BOAHYIO JIMMOHHYKO KHCJIOTY, MOHO- U
OUTTHLEPUbL, OJIEWJIOBBI CHHPT, TNPOMIJISHIJIMKONb, CyJdb(aT IelocTeapuia HaTpus,
TPUTIHULEPUIB] U BONy, conepkut oT 0,05% no 5% MaccoBBIX aKTUBHOTO areHTa.

Cocmae Kkpema 015 Mecmnozo 66e0eHUs

CocraB kpema, comepKalllil COEMHEHHE B COOTBETCTBHUU C IAHHBIM H300pETEHHEM,
LETOCTEAPUIIOBBIM CIHUPT, M3ONPONUIMHUPHUCTAT, NPONWICHITIMKONb, LeTomakporons 1000,
AUMETUKOH 360, IMMOHHYIO KHMCJIOTY, LUTPAaT HATPUS U OYUIIECHHYK BOAY, C UMUAMA4YE€BUHOM,
MeTHIIapadeHOM U TponuinapabeHoM B KadecTBE€ KOHCEPBAHTOB, comepkut ot 0,05% no 5%
MacCOBBIX aKTUBHOTO areHTa.

IIpumeneHue

Wnrubuposanne JAK3  Omokupyer mepemady CHUTHAJOB MHOTHX — KITFOYEBBIX
IPOBOCIIAIUTENBHBIX LINTOKMHOB. TakuM 00pa3oM, OXKUAAETCs, YTO COETUHEHHSI B COOTBETCTBUH

C IaHHBIM H300peTeHneM OyIyT MOJIE3HbI MPH JICYEHUH BOCTIAIUTEIbHBIX 3a00JI€BaHUH.
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CoenuHeHus1 B COOTBETCTBUH C JTaHHBIM H300peTeHHeM ObLTH pa3padoTaHbl, 4TOOBI OBITH
cenexktuBHbiMU anii JAK3 mo cpaBhHenuto ¢ JAKI, JAK2 u TYK2. CenextuBHOCTH TO
ornomenuto k JAK3 mo cpasHenuro ¢ JAK1, kak oxkungaercst, OyaeT moJe3HOH, MOCKOIbKY €CTh
HEKOTOpbI€ JAOKa3aTeNbCTBA TOro, 4TO cenekTUBHOCTb K JAK3 mo3Bonser C3KOHOMUTH
NOTEHLUANIbHO TOJIE3HbIe LUTOKUHBI, Takue kak IL-10, xoTopeie BOBJ€UYEHBI B 3a’KUBJICHHE
cnu3ucTor 000s04KH, IL-22, KOTOPBIH BOBJIEUEH B 3aLIUTY CIM3UCTOTO Oapbepa U pereHeparuio
snurenusi, U [L-6, KOTOpbIA BOBIEUEH B MPOJIU(EPALHIO KUIIEUHBIX 3MUTEIHAIbHBIX KIIETOK.
CenextuBHocTh B oTHOoweHNN JAK3 no cpaBHenuto ¢ JAK2 mo3BossieT COKOHOMHUTH Nepenady
curHayoB spurpomnostuna (II10) u Tpombonostuna (TI10).

He orpanuuunBasich 3Tol TeOpuel, COeNUMHEHUs B COOTBETCTBUH C TAHHBIM U300pEeTEHUEM
00amaroT 3NeKTPOPHIBHON YacThIO, KOTOpas MOXKET OOpa30BbIBaTh KOBAJEHTHYI CBSI3b C
ucterHoM (Cys909), mpucyrcrByromum B JAK3, ocTaTkoM, 3aMEIeHHbIM CEPUHOM B JIPYTHX
tpex usodopmax JAK (Goedken et al., J Biol Chem., 2015, 290, 8, 4573-89). Taxoe
KOBaJIeHTHOe cBsi3biBaHue ¢ JAK3 wmoxer ObITh TOJNE3HBIM, oOOecrednBas pacIIMpPEHHOE
CIETJICHHE C MHUIIEHBIO, KOTOPOe MOXKET MPHUBECTH K Jyutnen 3¢dexrnsroctu. Kak onmcaHo B
SKCIIEPUMEHTATIbHON YacTH, ObLIN MOJYYEHbI COKPUCTAITMYECKHE CTPYKTYPbI COeqUHEeHnH 1, 3
u 4, koBajeHTHO cBsizaHHbIe ¢ JAK3 dyenoBeka, 4TO MOATBEPKOAET HEOOPATHMYIO TPHPOIY
CBSI3BIBAHUS KaXKAOTO U3 3TUX Jurasaos ¢ JAK3.

HexkoTtopble coenuHeHHsI B COOTBETCTBHU C JaHHBIM H300peTeHHEM ObUTH pa3paOoTaHbI
TakuM 00pa3oM, 4YTOOBI OKa3blBaTh BO3JEHCTBHE HAa MECTO IEHCTBUSI 0€3 3HAYHTENbHBIX
cucteMHbix 3(p(}eKToB, UYTO TMO3BOJsiET U30eKaTh MOTEHLUHAIBHBIX HEOIAronpUsTHBIX
CHCTEMHBIX UMMYHOJIENIPECCUBHBIX 3PP EKTOB.

KenynouHo-KHIIEYHbIE BOCTIAJUTEIbLHbBIE 3a0071€ BaHMsI

B nononuenune x s¢p¢exruBHoMy uHrnOuposanuro JAK3, HeKOTOpble COETUHEHUsS B
COOTBETCTBHUH C JaHHBIM u300peTeHMeM ObUIM  pa3padoTaHbl Tak, dYTOOBI  IUIOXO
abcopOUpoOBaThCS JIT MUHUMH3AIUH CUCTEMHOTO BO3AEHCTBHsI. DTH COEIMHEHUs pa3pabOTaHbI
TaK 4TOOBI OKa3bIBATh NEUCTBUE B MECTE NEUCTBUS, HAMPUMED, B TOJCTON Kuiike. Kak omucaHo
B MCCJICZIOBAHUU O, ONpEAEsI€HHbIE COSAWHEHUS] NEMOHCTPUPYIOT HU3KYK) MPOHULIAEMOCTH CO
3Ha4yeHusMu K, MeHee okoso 5% 10° CM/CeK, YTO CUMTAETCS ONArONPUSTHBIM JJIsi MUHHUMU3ALHH
CHUCTEMHOTO BO3JCHCTBUSI M BO3JEHUCTBOBATH HA TOJCTYIO KHUIIKY. OmpeneneHHble COSTUHEHUS
UMEIOT 3HaYeHue K, menee okono 10x10° CM/CEK, YTO TaKXK€ MOKET ObITh JOCTATOUYHBIM JIJIsI
MUHUMH3ALANA CUCTEMHOTO BO3JEWCTBHSI U BO3NECUCTBHUS Ha TOJCTYIO Kuiiky. Kak ommcano B
WCCIIEIOBaHUM 7 HUXKe, coenuHenus 1, 2, 3,4, 6, 7, 8, 21 u 22 n1eMOHCTPUPYIOT COOTHOLIECHUE
BO3JICHICTBUSI B TOJICTON KHUIIKE W BO3JEWCTBUSA B IJIa3Me MPH MEPOPATBHOM BBEACHHU OOJIbIIE
okono 1250. Coenunenus 9, 5, 19 u 20 AeMOHCTPUPYIOT COOTHOIIEHHE TOJICTOM KHIIKH K
11a3Me cBbime 0koyio 200.

Br13BaHHBIN OKCA30JJOHOM KOJIUT SIBJIAETCS 3KCHEPUMEHTAJIBHON MOJENBI0, KOTOpast
HMEeT THUCTOJIOTMYECKOe CXOACTBO C S3BEHHBIM KOJHTOM ueloBeka. Kak omucaHo B
uccienosanuu 8, coequnenus 1, 2, 3,4, 5,6,7, 8, 3-11, 5-10, 19, 15-1, 3-55, 3-34, 15-3, 21, 3-

80, 3-81, 3-72, 3-57, 3-113 u 3-74 neMOHCTPUPYIOT aKTUBHOCTb B MOJEIN BBI3BAHHOIO
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OKCAa30JIOHOM KOJHMTa y Mbluied. KpoMe Toro, mpu TeCTUPOBAaHUU B UCCIEAOBAHUU 9, MOAENH
UMMYHOZIETIPECCUN Y MBILIEH, KOTOpasi UCCIENYET CUCTEMHYI0 (PYHKIMOHAJIBHYIO AKTHBHOCTD,
uMIysbChl cene3eHouHbIXx NK kieTok He Obuin 3aTpOHYTHI coenuHeHusaMu 1, 2, 4, 5 u 8 u tex
e WM OoJyiee BBICOKMX J103aX, TpeOyeMbIX mjisi AeMOHCTpauuu 3(QeKTUBHOCTH B MOAENu
OKCa30JI0HA.

Hakonen, Obi1o mokaszaHo, 4to coemwueHust 1, 2, 3, 4, 5, 6, 7 u 8 DeMOHCTPHUPYIOT
OTCYTCTBHE CUCTEMHOI aKTUBHOCTU B MbILIMHOMN Mozenu IL-2 BbizBanHoN pSTATS nnaykuuu B
TUMYCE.

Takum oOpa3oMm, 3TH COETUHEHHs JEMOHCTPUPYIOT MPOTHUBOKOJHMTHOE neiicTBue Oe3
JAEMOHCTPALIMUA CHCTEMHOTO BO3JIEHCTBHSI B IPEAKINHUIECKUX MOJEIISIX.

Oskupaercsi, 4YTO BBICOKOE COOTHOLICHHE TOJICTOW KHIIKH K IUila3Me o0ecmeduT
YCTOHYUBYIO TMOJIOCTHYIO MNPOTHBOBOCHAJHUTEIBHYI0 aKTUBHOCTb 0€3 CBSI3aHHBIX C 3TUM
CHUCTEMHBIX MOOOYHBIX 3¢dekToB. Takue COCOMHEHHUS MOTYT OBITh TIOJNE3HBI IPH
Pa3HOOOPA3HBIX JKETYIOYHO-KHIIEUHBIX BOCTIAJUTEIBHBIX MTOKA3aHUSAX, KOTOPBIE BKIIOYAIOT, HO
HE OrpaHWYHMBAIOTCS HUMH, BOCHAJIUTENbHOE 3a00JieBaHME KWIICYHHWKA, SI3BEHHBIH KOJUT
(IPOKTOCUTMOUINT, TAHKOJIHT, SI3BEHHBIH MPOKTUT M JIEBOCTOPOHHHUH KoJHT), Oone3np KpoHa,
KOJJIATEHOBBIH  KOJHT, JUM(pOUMUTAPHBIA KOMUT, Oone3np bexdera, NenMakuio, KOJMT,
BBI3BAaHHBII MHIMOUTOPOM MMMYHHOH KOHTPOJIbHOW TOYKH, WJIEHT, 303WHOQUIBHBIN 330(arur,
KOJIUT, CBSI3aHHBIN C 3a00JIeBaHMEM TPAHCIUIAHTAT MPOTUB XO35IMHA, U WH(EKIIMOHHBIN KOJUT.
Azsennsiit komuT (Reimund et al., J Clin Immunology, 1996, 16, 144-150), Gonesnr Kpona
(Woywodt et al., Eur J Gastroenterology Hepatology, 1999, 11, 267-276), konnareHHbIH KOJIUT
(Kumawat et al., Mol Immunology, 2013, 55, 355-364), numdouurapssiii konmut (Kumawat et
al., 2013), so3uHodmbHbI 330¢aruT (Weinbrand-Goichberg et al., Immunol Res,2013, 56, 249-
260), KonuT, CBSI3aHHBIN ¢ 3a00J1eBaHNeM TpaHCIuaHTar npotus xo3suHa (Coghill et al., Blood,
2001, 117, 3268-3276), undexuuonnsiii konuT (Stallmach et al., Int J Colorectal Dis, 2004, 19,
308-315), 6one3nb bexuera (Zhou et al., Autoimmun Rev, 2012, 11, 699-704), uenuaxusi (de
Nitto et al., World J Gastroenterol, 2009, 15, 4609-4614), KonuT, BbI3BAaHHBI HHTHOUTOPOM
UMMYHHOH KOHTpPOJIbHOW TOYKH (Hampumep, KOiuT, Bbi3BaHHbIH MHrHONTOpoM CTLA-4; (Yano
et al., J Translation Med, 2014, 12, 191), kosur, Bei3BaHHbIA HHrHOUTOPOM PD-1 umu PD-L1) u
wient (Yamamoto et al., Dig Liver Dis, 2008, 40, 253-259) xapakTepu3yrOTCsl MOBBIICHUEM
YPOBHSI  OMNpPENENCHHBIX  IMPOBOCHIAJIHUTENBHBIX  LIUTOKHHOB. ITockonbKy ~ MHOTHE
NPOBOCMIAINTENIbHBIE LIUTOKHHBI ~TEPENAlOT CUTHAJBl MOocpencTBoM aktmBaumu JAK,
COEAMHEHUsS], OMHMCAHHBIE B TOH 3asBKE, MOTYT OBITb B COCTOSIHUM OOJIETYUTH BOCHAJICHHE U
o0ecrieunTh 00JIer4eHNE CHUMITTOMOB.

B wacTHOCTH, COEOMHEHHS B COOTBETCTBUM C JAaHHBIM H300pEeTEHHEM MOTYT OBITh
NOJIE3HB! JUUIsI BBI30BA M TIOANIEPKAHMS PEMHUCCHU SI3BEHHOT'O KOJIMTA, a TAKXKE JUIS JICYCHUS
6onesan Kpona, KonuTa, BBI3BAHHOTO HMHIHOMTOPOM HMMMYHHOH KOHTPOJIbHOM TOYKH, H
eIy JOYHO-KUIIEYHBIX TOOOUHBIX 3P (PEKTOB MpH 3a00IEBAHNN TPAHCIIJIAHTAT IPOTHB XO35IMHA.

Takum oOpa3oM, B OZHOM acmekTe B H300pPETEHUH IPENCTaBJIEH CIIOCO0 JIeYeHUs

JKEJTYAOYHO-KUIICYHOI'O0  BOCHAJIUTEIBHOIO 3a00yeBaHMs Y MJICKOMUTAOMIETrO (Haan/IMep,
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YeJIOBEKa), BKIIFOYAIONNN BBEACHUE MIIEKOITUTAIOIIEMY COSANHEHHSI B COOTBETCTBHH C TAHHBIM
uzobpeTeHrneM WM ero (apMaleBTUYECKH TMPUEMIIEMON Coiu Wik  (papMaleBTUIECKOM
KOMITIO3UIINH, BKJIOYAKOIIeH (apMaleBTHYECKH TPUEeMJIEMbIi HOCHTENb U COEAMHEHHE B
COOTBETCTBUH C JaHHBIM H300peTEeHHEM WIH ero (papMarieBTHIeCKH MPUEMIIEMYIO COJIb.

Uzo0peTeHne Takke OTHOCHUTCS K CIOCOOY JIeYeHHs SI3BEHHOTO KOJHUTA Y
MJIEKOMUTAIOLIETO, BKJIIOYAKIIEMY BBEAEHUE MIIEKONUTAKIIEMY COSAUHEHHUSI B COOTBETCTBUU C
JaHHBIM U300peTeHHeM K ero (apMaleBTHUYEeCKU MPUEMIIEMON COU WK (GapMarieBTUIeCKON
KOMITO3UIIMH, COmepskameil (apManeBTHYeCKH MpPUEMJIEMbIi HOCHUTENb U COEOUHEHHE B
COOTBETCTBHUH C JAaHHBIM U300pETEHHEM WJIH ero (papMarieBTHYECKH MpUeMiieMas COJIb.

IIpu ucnonp30BaHUU [JI JICUCHHS] SA3BEHHOTO KOJIUTA, COCIMHEHUs] B COOTBETCTBHUM C
JaHHBIM H300peTeHHeM WiIH ero (apMalneBTUYECKH MPUEMIIEMYIO COJib OOBIYHO BBOMST
MEePOPANbHO B OJHOKPATHOW CYTOYHOH J103€ WJIM B MHOTOKPATHBIX J103aX B CYTKH, XOTS MOTYT
UCTIONIB30BAThCST U Apyrue (Gopmbl BBeneHUs. KONMM4YecTBO aKTHMBHOTO areHTa, BBOJUMOrO Ha
103y, WM O0Ilee KOJUYECTBO, BBOAUMOE 3a CYTKH, OOBIYHO OIPENessieTCss BPA4OM C yUETOM
COOTBETCTBYIOIUX OOCTOSATENBCTB, BKIIFOYAsl COCTOSHUE, TOIJIekKAIlee JICYCHUIO, BBIOPAHHBIM
NyTh BBeIEHUs, (DaKTHUECKOE BBEACHHOE COCOUHEHHE U €r0 OTHOCHUTEIbHYI AKTUBHOCTH,
BO3PACT, BEC M PEAKLMI0 OTACJbHOIO MNALMEHTa, CEPbE3HOCTh CHUMIITOMOB MAlMEHTa U
MoAOOHbIE.

Oxupaercs, YTO NOAXOASIIME MAO03bI JJIA JIEUEHUs S3BEHHOIO KOJUTA M JPYrux
YKEJTy TOYHO-KULISUYHBIX BOCIAJIUTENbHBIX PACCTPONUCTB OYyIyT COCTABISITH OT OKOJIO 1 1O OKOJIO
400 Mr/cyTku aKTUBHOI'O areHTa, BKIFOYast OT OKOJIO 5 1o okono 300 mr/cyTku u ot okojo 20 1o
0KOJ10 70 MI' B CyTKM aKTUBHOI'O areHTa JJisl 4ej0BeKa CO CpenHuM BecoM 70 Kr.

KOM6I/IHI/IDOBaHHa$[ TCpanus

CoenuHeHHsT B COOTBETCTBHU C JAHHBIM H300peTeHHEeM Win ero (papmaleBTHUYeCKH
npueMiieMasi CoJib TaK)kKe€ MOTYT OBbITh HCIIOIb30BAaHbl B COYETAHUU C OJHUM WJIM HECKOJbKHMHU
areHTamH, KOTOpbl€ AEHCTBYIOT MO OJHOMY M TOMY XK€ MEXAaHU3MYy WIH IO Pa3juYHbIM
MEXaHU3MaM BO3ACHCTBUSI HA KEJIYAOYHO-KUIIEYHBIE BOCIAJMTENbHbIE 3a00JIEBaAHMUS.
Paznu4HbIe areHThl MOTYT BBOAMTBHCS MMOCIENOBATEIBHO HJIM OJHOBPEMEHHO (B OTHENbHBIX
KOMIIO3UIUSIX MJIM B ONHOM M TOH jke komro3uiuu). [loje3Hble KJAcChl areHTOB IS
KOMOWHHUPOBAHHOW TEparuy BKJIIOYAIOT, HO HE OTPAHMYHMBAIOTCS WMH, AMHHOCAJTHUIIIIATHL,
CTepOubl, CHCTEMHBIE UMMYyHoOzenpeccanThl, aHTH- TNFa-anTurena, narnourop nuranna TNF
anba, TNF-csi3bBaromuii arent, aHtu-VLA-4-aHTuTena, aHTU-UHTETPUH 047 aHTUTENA,
aHTHOAKTepUANIbHBIE areHTHI, TJIFOKOKOPTHKOUIAHbIE arOHUCTBI, HHTHOUTOPBI SAEPHOTO (akTopa
karmna B, mHruOUTOpBI S-IHIIOKCUreHa3bl, aHTATOHUCT MHTETPHH ajib(a-4/0eTa-7, HHTHOUTOPBI
LUKJIOOKCUT€Ha3bl, aHTaroHucTtel IL-23, aHTAaroHWCTHl JEHKOTpUEHOBOro peuentopa BLT,
aHTtaroHucThl IL-6, aHTaronuctsl IL-8, aHTarOHHUCTBI WHTETPHUHA, ATOHHUCTBI HUKOTHHOBBIX
ALETUIXOJUHOBBIX ~ pelenTtopos, aroHuctsl PPAR  ramma, Moaymsatopsl penenropa-1
cpunrosmus-1-¢pochara, wuHrHOUTOpPH! B-MumdounTHOro anturena CD20, HHrHOUTOpPHI
KaJblyHelipuHa, antaroHucT CD3, HHrHOUTOpPBI MOJIEKYJIbl KJIETOYHON aiare3uy, UHIHOUTOPSI

503MHOPMIINIEPOKCHIA3bI, aTOHUCTHI renapuHa, nHruoutops! resa ICAM1, anraronuctser IL-13,
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uHTHOUTOPBl anbdha cyOpenuHunbl penentopa IL-2, ceHCHOMIM3ATOPBI WHCYJIMHA, JUTAHIBI
uHTEeppepoHa OeTa, aHTAarOHUCTHI perenTopa HHTepdhepoHa ramMmma, MOAYJISATOPB! OeTa JUranaa
uHtepneiikuHa-1, uarnoutoper MAdCAM, wunruburoper PDE 4, aronuctel chuHrosus-1-
docdaraoro peuenrtopa-1, aronuctel TLR-9, WHrHOUTOPBI ALETHIIXOIMHICTEPA3bl, ArOHUCTHI
peuentopa AKTI, anTtaroHucTsl peuentopa axkTUBHMHA, aHTaroHUCTbl XxemokuHa CCRS,
anTaronuctsl xeMokuHa CCR9Y u npoTtuBoguapelinblie ieKapCTBEHHbIE CPEICTBA.

AMUHOCATUIIMIIATBI, KOTOPbIe MOTYT OBITh HMCIOJB30BaHBI B  COYETAHUU C
NPEACTABICHHBIMUA COeNMHeHHssMA HHrHOuTOpaMu JAK, BKIIIOUAOT, HO HE OrPaHHYUBAIOTCS
UMH, Me3aJaMHuH, Ocaja3uH U cyibdacanasuH. [Ipumepsl CTEpOUAOB BKIIOYAKOT, HO HE
OrPaHUYMBAIOTCS UMH, IPEIHU30H, MPEITHU30JIOH, THAPOKOPTH30H, OyIeCOHNA, OEKIOMETa30H U
¢ayTrka3on. CUCTEMHbIE HMMYHOIEMPECCAHTDI, MPUMEHEMbIE JUIS JICUEHHSI BOCTAIUTENbHBIX
3a0oneBaHMid, BKJIOYAIOT, HO HE OrPAaHUYMBAIOTCS WMH, LHKJIOCIIOPUH, a3aTHOIPHH,
METOTpEeKcaT, 6-mepkanTonypuH u takpoiaumyc. Kpome toro, antu-TNFo anTuTena, kotopsle
BKJIFOYAIOT, HO HE OrPAaHUYUBAIOTCS HMH, WHGIMKCHMAO, ajmanumymad, romumymad u
LepToIM3yMad, MOTYT HCIIOJIb30BAaThCsl B KOMOMHUPOBaHHON Tepanuu. [lone3Hpie coenrHeHus,
NEHUCTBYOILIME MO JPyrMM MEXaHW3MaM, BKJIOHAOT aHTU-VLA-4 aHTHUTENna, Takue Kak
HaTanmu3ymMad, aHTU-WUHTETPUH O4f; aHTUTENA, TaKue Kak Benojm3ymad, aHTHOaKTepHalIbHbIC
CpeAcTBa, Takue Kak pupakCUMUH, U MPOTUBOJUAPEIHBIE JIEKAPCTBEHHbIE CPEICTBA, TAKHE KaK
nonepamun. (Mozaffari et al. Expert Opin. Biol. Ther, 2014, 14, 583-600; Danese, Gut, 2012, 61,
918-932; Lam et al., Immunotherapy, 2014, 6, 963-971.)

Jlpyrue CoOenuHEeHUs, KOTOpble MOTYT TMPUMEHSThCS B COYETAHHH C JaHHBIMU
coennHeHusIMH uHruouropamu JAK, BKIIOHWAaOT, HO HE OrPaHUYMBAIOTCS WMMH, OINAraHuo,
abatauent, MoHrepces, ¢unroruand, LYC-30937, BI-655130, mupukuzymad, amamumymad,
Takponumyc, putykcumad, GSK-2982772, anpekanukcumad, HANTPEKCOH, pU3AHKU3yMao,
QBECO, anukadopceHn, sTponuszymad, popanymad, okpenusymad, Beqoau3ymMad, aMUCETUMO,
03aHUMOJ, NOJIKAHATUI, Karpuaekakor, Oymeconun, STNM-01, kaHHaOUAHOJ, TEJIOTPHUCTAT
stunpar, SHP-647, kaporerpact merws, ner-wnoaekakuH, TOP-1288, ubGeporact N, PF-
06480605, mnepuuuTnHUO, OekiIOMeTa3oH, pEeKOMOWHAHTHBIM  uHTepdepoH  Oera-la,
uHpMKCcUMad, roauMyMad, TPaJoKUHYMad, ycTeKuHyMad, LeTpoau3yMad Meros, TaTuIOMHI,
yHagaluTUHUO, anpeMuiact, Hartanusymad, untepdepon Oera-la, pudakcumun, RBX-2660,
STPa3UMOJl, 3WIEYTOH, (PUHTOJMMOI, KoOuTomuMoj, ponuBakauH, ABX-464, PF-06700841,
npenan3onod, GLPG-0974, sanranuuknosup, uukinocnopus, VB-201, tynunepuent, MDGN-
002, TITT-100, nexcameta3on, GED-0507-34-Levo, 6eptunumymad, 6pasukymad, KHK-4083,
PO3UTIINTA30H, MOKpaBuMox, cortpacraypud, KAG-308, PUR-0110, E-6007, O6ancanaswun,
basumkcumad, LP-02, ASP-3291, Trichuris suis ova, K(D)PT, mumucmas, DNVX-078,
BaTeNM3yMal, ajeKkBeslb, HU3KOMOJIEKYJISIPHBIN remapus, MereHkedanus, Tpuaekakrun, HMPL-
004, SB-012, omncamasun, Oancanasua, nponuoHwi-L-kapautun, Clostridium butyricum,
OEKJIOMETa30H U alleMaHHaH.

CnenoBarenbHO, B JPYyroM acleKkTe B HM300pETEHMU MPEACTABICHO TepaneBTUYECKOe

COUCTaHHUEC i1 TPHUMEHCHUA TIPH  JICHCHHUUN  KEJIYAOYHO-KHMIICYHBIX  BOCHAJTUTCIIBHBIX
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PacCTPOICTB, TAe COUETaHHE COAEPIKUT COSAMHEHUE B COOTBETCTBUU C JAHHBIM M300peTeHHEM
Wi ero (papManeBTUYECKH MPUEMIIEMYIO COJIb U OAMH WU OoJiee OPYIUX TeparneBTUYSCKUX
Ar€¢HTOB, MPUTOAHBIX MJisd JICUCHUA KCJIYAOYHO-KHIICYHBIX BOCHAJTUTCIIBHBIX paCCTpOﬁCTB,
TAaKUX, Kak TIOKa3aHO Bblme. Hampumep, B H300peTeHHMH TMPEACTABIEHO COUYETAHMUE,
BKJIFOYAIOLI[ee COEMHEHNE B COOTBETCTBUHU C JAHHBIM U300pETEHHUEM HITH €r0 (papMalieBTUIECKH
NPUEMJIEMYIO COJIb ¥ OZIMH WM OOJiee areHToB, BHIOPAHHBIX U3 AMHHOCAJIHLIMIATOB, CTEPOHIOB,
CHUCTEMHBIX UMMyHoOenpeccaHToB, aHTU- TNFa anTuren, antu-VLA-4 anTuTEN, aHTU-UHTETPUH
04P7 aHTHUTEN, AaHTHOAKTEPUANBHBIX CPEIACTB U MPOTHBOAMAPEUHBIX JIEKAPCTBEHHBIX CPEICTB.
BTopuyHble areHThl, €CIM OHU BKJIIOYEHBI, NMPUCYTCTBYIOT B TepameBTHYECKH >(PQEKTHBHOM
KOJINYECTBE, T.€. B JIFOOOM KOJIMYECTBE, KOTOPOE OKa3bIBAET TEPAMEBTHYECKH TOJE3HOE
HeﬁCTBHe Impru COBMECTHOM BBEACHHUU C COCAMHCHUEM B COOTBETCTBHUU C JaHHBIM I/1306peTeHI/IeM
WK ero (papMaleBTHIECKU PUEMIIEMON COJIBIO.

ITosTomy Takke mpencraBieHa (papMaleBTHUECKash KOMIIO3ULIUS, COAEpIKaIuas
COEANHEHHE B COOTBETCTBHH C JAHHBIM HM300peTeHueM, ero (papMauneBTUYECKU MPHEMIIEMYIO
COJIb WJTH KPUCTAJUTMIECKYIO (POPMY U OIMH UJIM HECKOJIbKO IPYTHUX TePareBTUYECKUX areHTOB,
MPUTOAHBIX IJIA JICHCHUA KEJTY JOTHO-KUIIECYHBIX BOCTIAJIUTCIIbHBIX paCCTpOfICTB.

Kpome Ttoro, B acmekrte cmocoba, B H300pETEHHM MPEACTaBJIEH CIIOCOO JIeUeHUs
FKEJTYy AOYHO-KHUIICYHBIX BOCIIAJIUTEIIbHBIX paCCTpOfICTB, BK.]'II-OLIaI-OH_II/Iﬁ BBCACHUC
MIJICKOIMUTAOLEMY COCIHMHCHUA B COOTBETCTBHUHU C JaHHBIM 1/1306peTeH1/1eM, €ro
bapMaleBTHUECKH NPUEMJIEMON COJHM MM KPHUCTAJUIMYeCKOW (OpMBI M ONHOTO WM Oolee
APYrux TEpancBTUYCCKUX  Ar€HTOB, NPUIOAHBIX  AJIA  JICHCHHS  KEJIYyAOYHO-KUIICYHBIX
BOCTIAJIUTENBHBIX 3a00JI€BaHUII.

ITpu ucronp30BaHNM B KOMOWHHPOBAHHOM Tepanuy, areHTbl MOTYT OBITh COCTABJICHBI B
OfHy (hapMaleBTUYECKYI0 KOMIIO3MLMIO, KaK OIHMCAHO BBINIE, HJIM AareHTbl MOTYT OBITh
NPEAOCTABNIEHbl B OTAEIbHBIX KOMIIO3HMLMUSAX, KOTOPbIE BBOAAT OAHOBPEMEHHO WM B Pa3HOE
BpEMs, ONHUM U TEM XKE, WU PA3JIMYHBIMH NYTAMH BBECICHHA. HpI/I OTACJIbHOM BBCICHUU,
areHTbl BBOAAT JOCTATOYHO ONMM3KO IO BPEMCHHU Tak, yTOObI OOECIIEUUTDH KEJIAEMBII
TepaneBTHUeCKUi 3 dekT. Takue KOMIO3ULIUN MOTYT OBITh YIaKOBaHbI OTAEIBHO I MOTYT
ObITh yrakoBaHbl BMeCTe B Buae Habopa. JlBa mim Oosiee TepaneBTUUECKUX areHTa B Habope
MOTYT BBOAUTHCA OAHUM U TEM K€ IMYTEM BBEACHUA WU PA3JIMYHBIMHA NIYTAMU BBCACHUS.

BocnanurenbHble 3a001€BaHUST KOXKH

ATONMYeCKUH NepMaTUT U APYrHe BOCHAIUTENbHbIE 3a00JIEBaHUSI KOXH CBSI3aHBI C
MOBBIIIEHUEM YPOBHSI MPOBOCHIAUTENbHBIX LIMTOKUHOB, KOTOpbIe 3aBUCIT OT nmyTu JAK-STAT.
ITosToMy coenMHEHHUs] B COOTBETCTBHU C JAHHBIM H300peTeHHEM MM ero (apMaleBTHUECKH
npuemsieMasi CoJIb WIIM UX KPHCTaUTHUecKrue (pOpMBI MOTYT MPHUMEHSTBHCS MPH Psiie KOJKHBIX
BOCHAJIMTENIbHBIX WIH 3YIALIUX COCTOSHUMN, KOTOPBIE BKJIIOYAIOT, HO HE OTPAHUYMBAKOTCS UMH,
ATOMUYECKUH JE€PMATUT, OYaroByIO aJONELUI0, BUTUIIUTO, ICOPHUA3, AEPMATOMUO3UT, KOxxHas T-
knerounass guMpoma (Netchiporouk et al., Cell Cycle. 2014; 13, 3331-3335) u moxTumsl
(cunppom Ce3apu, rpuOOBHIHBIH MHKO3, TEKETOUAHBI PETUKYJIE3, TpaHyJeMaTO3Has

ApAONOCTh KOKH, JUM(POMATOMIHBIA Maryses3, XpPOHUYECKHH JIMXEHOMIHBIH Iaparncopuas,



44

OCTIEHHOBU/IHBIN JIMXEHOUAHBIN ocTpbIii naparncopuas, CD30+ koxnas T-knerounas numdoma,
BropuuHas koxkHas CD30+ kpymHoknerouHass numdoma, CD30— xoxHass T-kinerounas
muMpoma He sBISIOIascss TPUOOBUIHBIM MHKO30M, IuieoMmopdHas T-kierouHas numdoma,
aumdoma JleHHepra, monkoxHas T-kjerounas jauMdoma, aHTUOLEHTpUYeckas aumdoma,
Oonactuueckass NK-knmerouns naumdoma), y3jaoBaras MOuUecyxa, KPAaCHBIM IUIOCKUN JIMIIAM,
NEPBUYHBIN  JIOKAJIM30BAHHBIM KOXHBI aMWIONA03, Oyijie3Hbli neMOUrousa, KOXKHbIE
NpOsIBJICHNs] OOJIE3HM TPAHCIUIAHTAT NPOTHB XO35SMHA, NMeM(Uroma, IUCKOMIHAS BOJTYAHKA,
KOJIBLIEBU/THAS rpaHyJjieMa, MPOCTOMN XPOHUUYECKUI auuiam, 3y1
BYJIbBbI/MOIIOHKH/TIEPHAHATIBHOTO ~ KaHalla,  KarUleBUAHAsS  CKJIEPONEpMHs, 3yI  IpH
MOCTIePIIETUYECKON HEBPAITHH, TUIOCKHH (DOJUTMKYJISIPHBIN JIMIIAH W AEKaJIbBUTHPYOLIUI
dboomukynut. B wactHocTH, atonudeckuii nepmatut (Bao et al., JAK-STAT, 2013, 2, e24137),
ouaroBas ajonerus (Xing et al., Nat Med. 2014, 20, 1043-1049), surunuro (Craiglow et al,
JAMA Dermatol. 2015, 151, 1110-1112), y3noBartas mouecyxa (Sonkoly et al., J Allergy Clin
Immunol, 2006, 117, 411-417), xpacHbiii iockuii umaii (Welz-Kubiak et al., J Immunol Res.
2015, 1D:854747), nepBUYHBIN JIOKAJIN30BaHHBIA KOXHbIA ammionno3 (Tanaka et al., Br J
Dermatol. 2009, 161, 1217-1224), 6ynne3nsiii nemduronn (Feliciani et al., Int J Immunopathol
Pharmacol. 1999, 12, 55-61), u kOXHblEe TPOSIBIEHHUs 3a00JE€BAaHUS TPAHCIUIAHTAT IMPOTUB
xo3simHa (Okiyama et al., J Invest Dermatol, 2014, 134, 992-1000) xapakTepH3yOTCs
yBEJIMUYEHUEM ONPEIENEHHbIX LIUTOKMHOB, KOTOPBIH MOAAIOT CUTrHal yepe3 akTuBauuio JAK.
CnenoBarenbHO, COEIWHEHHs] B COOTBETCTBUM C JAaHHbIM HM300pETEHHEM WIH UX
(bapmareBTHUECKH MTpUEeMJIEMasi COJIb WIM UX KpPUCTAIIHMYecKue (OPMBI MOTYT OBITh CIIOCOOHBI
00JIErYUTh aCCOLIMUPOBAHHOE KOXKHOE BOCHAJIEHHE WJIM 3Y]I, BBI3BIBAEMbIE STUMH LIUTOKMHAMH.
B 4acTHOCTH, MOKHO OJKHZAATh, YTO COEAMHEHMSI B COOTBETCTBUHU C JAHHBIM H300PETEHUEM HIIH
ux (apMaleBTUUECKH INpHeMieMas COJIb WM HUX KpUCTajutnueckue (OpMbl MOTYT ObITh
HOJIE3HBI JUIA JICYEHUS aTONMMYECKOTrO JepMaTUTa M JPYTUX BOCHAIUTENbHBIX 3a00JeBaHHN
KOXH.

B omHOM acmekTe, B OJHOM acreKkTe B M300pETEHUH MPEICTABIEH CIOCO0 JeYeHUs
BOCMAJIUTENILHOTO  3a00JIeBaHUST KOXH Yy  MJIEKONUTAIOIEro  (Hampumep, 4YeJIOBEeKa),
BKJIIOYAIOLINI HaHeceHHe (hapMaleBTUYECKOW KOMITO3UIIMHN, COAEpIKallell COeNNHEHHE B
COOTBETCTBHUH C JAHHBIM H300PETEHUEM HITH €r0 (hapMaLleBTUIECKH TIPUEMIIEMYIO COJIb UJIH €T0
KPUCTAUTHUECKYI0 (opMy U (apMaLeBTHUYECKUN HOCHTENIh HAa KOXY MIEKONMUTaromero. B
OJTHOM aCIIeKTe, BOCHAIUTEIbHBIM 3a00JIEBAHUEM KOXKH SIBJISIETCS] aTONMTUYECKUI IEPMAaTHT.

CoenuHeHHsT B COOTBETCTBHM C IAaHHBIM H300peTeHHEM WM UX (apMaleBTHYECKH
npuemMIeMasi CoJIb WIIM MX KpHUCTaJuTMdeckast JopMa Takke MOTYT MPHUMEHSIThCSI B COUETAHUH C
OHUM WIN OoJiee COCAMHEHUEM, NMPUMEHSIEMbBIM IS JIEYEHUS] BOCTIAIUTENbHBIX 3a00IeBaHUiN
KOXXA. B HEKOTOpBIX BapHaHTax, OJHUM WM 0OoJiee COeIUHEHHEM SIBISIETCS aCTEpPOUI,
aHTaroHucT peuentopa rucramuHa HI1, wHrHOMTOp KanmpuuHEBpUHA, aHTaroHuct IL-13,
unruourop PDE 4, antaronuct peuentopa 44, conpsbkerHoro ¢ G-Oenkom, anraronuct IL-4,
anraronuct peuenropa S5-HT 1la, anrtaronucr peuentopa 5-HT 2b, aronucr anedpa 2

aZpeHopeLenTopa, aHTaroHUCT kaHHaOuHompmHoro peuentopa CB1, xemokun CCR3,



45

AHTArOHUCT, MHTHOUTOP KOJIJIAreéHas3bl, HHIHOMTOP LUTO30JbHON (hocdommmnazbl A2, mHruOuTOp
50TAKCHHOBOT'O JIUraHaa, uHruourop ¢axropa tpanckpunuuu GATA 3, aHTaroHucT perenropa
ructamuHa H4, anrtaronuct IL-10, antaronuct IL-12, anrtaronuct IL-17, antaronucr IL-2,
ataronuct IL-23, wmonymsatop peuentopa IL-4, anrarommcr IL-5, aHTaronucr
umMmyHornoOynnHa E, wmopynatop wummynornoOynnmaa E, aHTtaroHncr ramma-perenrtopa
uHTep(depoHa, NHrUONTOp JHUraHAa MHTEpJIeHKHUHA 33, aHTArOHHCT PELEeNnTopa MHTepJIeHKUHA-
31, aHTaroHUCT JEMKOTPUEHA, ArOHUCT peLEenTopa NeueHu X, arOHUCT pelentopa nedeHu X
Oera, uHruOUTOp simepHoro ¢akropa kamma B, antaronucr peunentopa OX-40, aHTaroHUCT
PGD2, wunruburtop ¢ocdhonunazer A2, crumyastop aomena SH2 wuHosmrondochartaser 1,
UHTUOUTOp JIMTaHJAa THMYCHOTO CTpoMasibHOro JuMmdonporenHa, moayysatop TLR, moxymnstop
muraina TNF anepa wnm aHTaroHUCT BaHWULIOMAHOTO peuentopa VRI1. B HekoTopbx
BapHUAHTAX, OJHUM WM 0OJiee COESAMHEHUSIMH SIBIISTFOTCS TPAMIIOJIOKHUTENbHBI aHTHOHOTHK,
TAKOH KaKk MyMHUPOLMH WK (PY3UINHOBASI KHCIOTA. B HEKOTOPBIX BapHaHTax, OJHUM HJIH Oolee
COEIMHEHMSIMU SIBJISIFOTCSI TPAHJIUCTAT, Takponmumyc, snunactul, SB-011, AM-1030, ZPL-521,
MM-36, FB-825, PG-102, supomen, GBR-830, AVX-001, AMG-0101, E-6005, DMT-210, AX-
1602, Oeprmmumymaro, posunTop anerat, Q-301, ANB-020, VTP-38543, ZPL-389,
nebpukuzymad, Tesemenymad, ¢exkcopeHaAnH, MUMEKPOIUMYC, OemoTacTuH, Kpu3adbopol,
TPAIOKMHYMa0, (DEeBUIUIIPAHT, MOKCUIMKIHMH, pAe3noparanuH, ALX-101, Hemomusymad,
acWBaTper, IUKJIOCIIOPUH, MEMoNu3yMad, IynuiayMad, CeKyKMHymMad, THMAIUIPAHT WM
YCTEKUHYMa0.

B opmHOM acnekre, mMO3TOMYy, B U300pETEHUH IMPEACTABIEH CHOCO0 JIeYeHUs
BOCTIAJIUTENILHOTO 3a00JI€BaHUS KOXKH Y MJIEKOMUTAOIIEro, I7ie CIOCO0 BKIIIOYAET HAaHECEHUE
COEIMHEeHHUs] B COOTBETCTBUH C JAHHBIM H300peTeHHeM Wi ero apMalieBTUYeCKH PHEeMIEMON
CONMM MM KPUCTAUIMUECKOH (OPMBI U TIPAMIOIOKUTEIBHOTO AaHTHOMOTHKA HAa KOXY
MileKkonuTaromero. B apyrom acmekre wu3o0pereHHe OTHOCUTCS K (papMaleBTUYECKOH
KOMITO3UIINH, COAEprKalleld COeAMHEHHE B COOTBETCTBHM C JAHHBIM H300pPETEHHUEM WU €ro
(apMaleBTHYECKH MPUEMIIEMYIO COJIb MJTH €r0 KPUCTAJUTHIECKYIO (POpMy, rpaMIoOKUTEIbHBIH
AaHTHOMOTHUK M (papMaLeBTHUECKU PUEMIIEMbBIH HOCHTEJb.

Pecniuparopsbie 3a00JieBaHUs

[utokunsel, kotopeie nmogaroT curHan depe3 nytb JAK-STAT, B wactaocth, IL-2, IL-3,
IL-4, IL-5, IL-6, IL-9, IL-11, IL-13, IL-23, IL-31, IL-27, TuMyCHBI!i CTpOMAaJbHBINA
mamponostur  (TCJII), wunTtepdepor-y (IFNy) wu  rpaHyJIouuTapHO-MakpodaroBbli
kojioHuectTumyupyromuid pakrop (IM-KC®) Takke BOBI€UEHBI B aCTMATHYECKHE BOCTIAJICHHSI
U PyTHe BOCMAJUTENIbHbIE PeCTUpaTOpHbIe 3a0oneBanus. Kak onmucaHo Bbilie, ObUIO MOKA3aHO,
YTO COSNMHEHUS] B COOTBETCTBUU C TAHHBIM U300PETEHHEM SIBJISTFOTCS MOIIHBIMU WHTHOUTOPaMHU
JAK3 u Takke TeMOHCTPHUPYIOT MOIIHOe HHrHOupoBanue IL-2 mpoBOCTIAUTEIBHBIX [INTOKUHOB
B KJIETOYHBIX UCCIEAOBAHUSIX.

IIpoTuBoBOCHIANUTENbHAS aKTUBHOCTD WHTHOUTOPOB JAK ObL1a Haae KHO
NPOJEMOHCTPUPOBAHA B MNPENKJIMHMYECKHMX Mojensx actmbel (Malaviya et al, Int

Immunopharmacol, 2010,10, 829,-836; Matsunaga et al., Biochem # Biophys Res Commun,
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2011, 404, 261-267; Kudlacz et al., Eur J Pharmacol, 2008, 582, 154-161.) CnenoBaremnbHo,
COEAMHEHUs] B COOTBETCTBUU C TAHHBIM M300peTeHHEeM MM UX (papMaLeBTUUECKU MpUeMIIeMast
COJIb WJIM MX KpHCTaJUIMYecKass ¢popmMa MOTYT ObITh MOJE3HBI Il JIEYEHUS BOCMAIUTEIbHBIX
peCIupaTOpPHBIX PACCTPOICTB, TAKUX Kak acTMa. Bocnanenue u GpuOpo3 Jerkux xapakTepHsbl IS
APYTHX PECIUPATOPHBIX 3a00NIeBaHU, TOMUMO aCTMBbI, TAKMX KaK XPOHHYECKasi OOCTPYKTHBHAS
6onesnp gerkux (XOBJI), mykoBucuuno3 (MB), MHEBMOHHUT, HHTEPCTULIHANIbHBIE 3a00JI€BaHUS
JerKux (BKJIFOUAsl MOHMONATHYECKHUH JIerouHblii pubpo3), ocTpoe MOBpeKACHUE JETKHX, OCTPbIHA
pecnupaTOpPHBIA AUCTPECC-CUHAPOM, OpOHXHUT, 3MpuzeMa U OOJIUTEPUPYIOIUN OPOHXUOJMUT.
CnenoBaresbHO, COEIMHEHHs] B COOTBETCTBUM C JAaHHbIM HM300pETEHHMEM MM HX
(dapManeBTHUECKH TpUeMIIeMasi COJIb MOTYT ObITb TOJIE3HBI ISl JIEYEHUS] XPOHUYECKOM
OOCTPpYKTUBHOI  OOJIE3HM JIETKMX, MYKOBHCLIMIO03a, ITHEBMOHHTA, HWHTEPCTULIHATBHBIX
3a0oneBaHMi JIETKUX (BKIFOYAst MOHONMATHYECKHH JIETOUHBIH (PUOPO3), OCTPOrO MOBPEKACHUS
JEeTKUX,  OCTPOrO  PECHUPATOPHOrO  JTUCTPECC-CUHIAPOMA,  OpOHXHUTA,  SM(U3EMBI,
o0nuTepUpPYIOIIero OpOHXHUONUTA, OOJUTEPUPYIOIIETO OpPOHXUONUTA C OPTaHU3YIOIIEHCs
nHeBMOHHeH (Takke HaspiBaemoro COS), mepsuunoil mucdynkuumeit tpancrmantara (IT1T),
opranmsyromeiics nHeBMoHuer (OII), octporo otropxkenuss (0OO), ammdoruTapHOrO
oponxuonura (JIB), xpoHudeckoi nuUCHYHKUMM ajuloTpaHCIutantata Jjerkoro (XJAJD),
pecrpuxktuHOr XJIAJI (pXIAJI umn RAS), melitpodupHON AUCPYHKINH AJTOTPAHCIUIAHTATA
U CapKOU03a.

B omHOM acmekrte, mMO3TOMYy, M300peTeHHE NPENOCTABISAET CIOCOO  JIEUEHHS
pecriupaTopHOro 3aboieBaHusl y MIEKONUTAIOMEro (HarpuMep, 4YeJOBEKa), BKIIIOYAIOINUN
BBEICHUE MJIEKOIUTAIOINEMY COEAMHEHUS] B COOTBETCTBUU C JAAHHBIM HM300pPETEHUEM WIIM €ro
(bapMaLeBTHUECKH TPUEMIIEMOI COJIM HIIN €r0 KPUCTATNYECKOH (POPMBI.

B onmHOM acmekre, pecnMpaTOpHBIM 3a00JEBAHHEM SIBIISIETCS AaCTMa, XPOHHUYECKas
oOCTpyKTHBHAsI OOJI€3Hb JIETKHX, MYKOBHUCIMIO3, ITHEBMOHHUT, XPOHHYECKash OOCTPYKTHBHAs
6one3np nerkux (XOBJI), mykoBucuuno3 (MB), MHEBMOHUT, HHTEPCTULIMATIbHBIE 3a00JI€BAaHHSI
JerkuX (BKJFOYAs WAMOMATUYECKUH JIETOUHbIH (HUOPO3), OCTPOE MOBPEKACHUE JIETKUX, OCTPBIA
pecCMpaTOPHBIA JTUCTPECC-CUHAPOM, OpOHXHUT, SMpuzeMa, OOJUTEPUPYIOLIHH OpPOHXUOJIMT,
oOnuTepupyromul OPOHXHONUT ¢ OpPraHU3YIOLIeHCs MHeBMOHHeEH (Takke HasbiBaemblii COS),
nepuuHas aucynkius tpancmiantara (IIT), opranmsyromasicss mHeBmonust (OIT), octpoe
orropxkerue  (0O0), mumdonurapusiii  Oporxuonutr (JIb), xpoHmueckas AHCHYHKIHS
anmnorpancruiantata  Jjerkoro (XJAJI), pecrpuktuBHas XIOAJI (pXHAAJI wmmu  RAS),
HelTpopuibHas AUCHYHKIUS AIOTPAHCIUIAHTATA, AJUIEPTUYECKUN PHHUT WM capkouao3. B
APYyroM AacmeKkTe, pecHUpaTOpPHbBIM 3a00NeBaHHEM SIBISIETCS AacTMa WM XPOHHYECKas
00CTpyKTHUBHASI OOJIE3HD JIETKHX.

B npyrom acmekre, pecnupaTOpHBIM 3a00J€BAHMEM SIBISIETCS HMHQEKLUS JIETKHUX,
TJIUCTHAs uHpexuus, JIeroYHast apTepuajbHas TUTIEPTEH3US, CapKOMUI03,
muMpaHrroneioMnomMaTo3, OpOHX03KTa3Hsl MM MHPUIbTpaTUBHOE 3a00eBaHNe eTkux. B eme
OJJHOM AaCIeKTe€ pPECIUPATOPHBIM 3a00JEBAHUEM SIBJISIETCS JIEKAPCTBEHHBIM ITHEBMOHUT,

rpUOKOBBIA  ITHEBMOHHUT, AQJJIEPTUYECKUH  OpOHXOJIETOUHBIM  acmepruuies3, I[THEBMOHUT
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TUIEPYYBCTBUTENBHOCTH, 303MHO(MIBHBIN IpaHyJIeMaTo3 € MOJIMAHTMUTOM, HIUONATHUECKas
ocTpas 303MHO(UIBHAS TNHEBMOHMS, HMIUONATHYECKAs XPOHMYECKAas HO3MHO(HIbHAS
ITHEBMOHUSI, TUNEP303MHOPMIBHBIA  cuHApoM, cuHzapoMm Jledpdnepa, obmurepupyrommii
OpOHXMOJIUT C OPTaHU3YIOLICHCS MMHEBMOHWEH WM ITHEBMOHUT, BBI3BAHHBIM HWHTHOUTOPOM
UMMYHHOH KOHTPOJIbHOM TOUKH.

B omnucaHum Takke MPENCTABJIEH CIIOCOO JieueHHs PEeCIHMpaTOPHOro 3a00jeBaHMs, TAe
crocod COnep KUT BBEICHUE MJIEKOMHUTAIOIEMY (hapMarieBTHUECKOH KOMITO3HLINH, COnepIKalien
COEMHEHHE B COOTBETCTBUU C JAHHBIM H300peTeHHEM HIIH ero (PapMaLeBTHYECKU PUEMIIEMYIO
COJIb MJTH €70 KPUCTALTHYECKYIO (opMy U (papMarieBTUIECKH MPUEMJIEMbIH HOCUTEb.

CoenuHeHHsT B COOTBETCTBHM C IaHHBIM H300peTeHHEM WM UX (apMaleBTHYECKH
npuemsieMasi CoJIb WM MX KpHCTaJuTM4deckast JopMa Tak:ke MOTYT MPHUMEHSIThCSI B COUETAHUU C
OIHUM WK OOJiee COeAMHEHUSIME, TPUMEHSIEMBIMH NP PECIIUPATOPHBIX 3200JICBAHUSX.

I'nazubie OoJie3HU

bpuUlO TOKa3aHO, YTO MHOTHE TIJIa3Hble OOJIE3HU CBSI3aHBI C IOBBIIIEHHEM YPOBHS
MPOBOCHAIUTENBHBIX LIUTOKUHOB, KOTOpbIe 3aBUCAT OT myTH JAK-STAT.

CnenoBarenbHO, COENUHEHHMs B COOTBETCTBHHM C JaHHBIM H300pETEHMEM WIH WX
(dapManeBTHUECKH TpUeMIIeMasi COJIb WIIM MX KPHCTaLUTHYecKre (OPMBbI MOTYT OBbITh TOJE3HBI
IpU JICYEHUH psAa TJIa3HBIX OOJe3HeH, KOTOpbIe BKIIIOYAIOT, HO HE OrPAaHMYUBAIOTCS HMH,
YBEHT, AUA0ETUYECKYI0 PETHHOMATHIO, AMA0ETHYECKHH OTEK JKENTOro IISITHA, CYXOCTh IJIas3,
BO3PACTHYIO JETE€HEPALMIO JKEJITOrO ISITHA, OKKIo3ui0 BeHbl cetdaTku (OBC) u aronmueckuii
KE€PAaTOKOHBIOHKTUBHT.

B uactrHocty, yBeut (Horai u Caspi, J Interferon Cytokine Res, 2011, 31, 733-744),
nuaberndeckast perunonarust (Abcouwer, J Clin Cell Immunol, 2013, Suppl 1, 1-12),
auabeTnueckuii oTek skentoro matHa (Sohn et al., American Journal of Opthamology, 2011, 152,
686-694), cyxoctb rna3 (Stevenson et al, Arch Ophthalmol, 2012, 130, 90-100), OKKJIt03UsI BEHbBI
cerdyatku (Shchuko et al, Indian Journal of Ophthalmology, 2015, 63(12), 905-911) u
BO3pacTHasi Aerenepauus skentoro msaTHa (Knickelbein et al, Int Ophthalmol Clin, 2015, 55(3),
63-78) XapakTepU3YIOTCS TMOBBIIEHHEM YPOBHS  ONPEAENCHHBIX MPOBOCHIAIUTENbHBIX
LUTOKUHOB, KoTopble monaroT curdan depe3 nyTb JAK-STAT. CnegoBatenbHO, COeUHEHUS B
COOTBETCTBUH C JAHHBIM H300pETEHHEM WM ero (papMaleBTUYECKH NpUemMiieMasi COJIb MOTYT
OBITh CIOCOOHBI OOJIETYUTH CBSI3AHHOE C 3TUM BOCHAJICHHWE TIJa3 W OOpaTHThb BCISITH
nporpeccupoBaHue 3a00JIeBaHMsI HJIH 00ECTIEUUTh 00JIerYeHHe CHMITTOMOB.

B onHOM acmekte, MOSTOMY NPEACTABIEH CIOCOO JIEYeHHS TJIA3HOW OONe3HH Y
MJIGKOIIUTAIOLIETO, TA€ CIOCOo0 BKIOYAET BBENSHHE (apMalleBTHYECKOH KOMIIO3HIINY,
cozepIKaliel CoOeNMHEHNE B COOTBETCTBUM C TaHHBIM M300pPETEHNEM TN €r0 (papManieBTUIECKH
INPUEMIIEMYIO COJIb HUIH €r0 KPUCTAJUTNYECKYI0 GopMy, B (papManeBTUIECKH HOCUTENDb B TJ1a3
MJIEKONIUTAOLIEro. B omHOM acriekre, riia3HbIM 3a00JI€BaHNEM SIBISIETCS YBEUT, AUabeTndeckast
peTuHonaTHs, TUabeTHUeCKUi OTEK SKENTOro ISITHA, CYXOCThb IJjla3, BO3PACTHAs JereHeparus
JKEJITOTO MSITHA, OKKJIIO3USI BEHbl CETYATKU WJIM aTONMMYECKUI KepaTOKOHBIOHKTUBUT. B onHOM

ACIICKTE, Croco0 BKIIFOYAET BBCACHHC COCOAUMHCHUA B COOTBCTCTBUHU C JaHHBIM I/I306peTeHI/IeM
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WM ero (papManeBTUYECKH MPUEMIIEMON COJTM WM €r0 KPUCTATNUECKOH (POpPMbI HHBEKINEH B
CTEKJIOBUJIHOE TEJO.

CoenuHeHHss B COOTBETCTBMM C HAaHHBIM H300peTeHHMEM WIH UX (hapMaLeBTHUECKU
npuemsieMasi CoOJIb UM UX KpHCTaJIM4eckasi (popMa TakKe MOXKET MPUMEHSThCA B COUETAHUU C
OIHMM WK OOJiee COeAMHEHHUSIMH, TPUMEHSEMBIMH MPH INIA3HBIX OOJIE3HSX.

Apyrue 3aboneBaHust

CoenuHeHHss B COOTBETCTBUM C JAHHbIM HM300peTeHHeM WM HX (hapMaleBTHYeCKH
npuemiieMasi CoJIb WM UX KPHUCTAUTMYeCKHe (POpPMBI TaKKE€ MOTYT MPUMEHSATHCS IUIsl JICUSHHSI
Apyrux 3a0OJieBaHUM, TAaKUX KaK Jpyrue BOCHAIUTENbHbIE 3a00JeBaHUS, AyTOMMMYHHBIE
3a00NIeBaHMSI WJIH PaK.

CoenuHeHHsT B COOTBETCTBHHM C IAHHBIM H300peTeHHEM WM UX (apMaleBTHYECKH
npuemMiIeMasi CoJib WIIM UX KpHCTAUTHYeCKue (POPMbI MOTYT IPUMEHSTHCS IS JICUEHHsI OTHOTO
WUJIN HECKOJIBKUX U3 apTPUTA, PEBMATOMAHOIO apTPUTA, FOHOLIECKOTO PEBMAaTOMIHOIO apTPUTA,
OTTOPIKEHUS] ~ TpPAHCIUIAHTaTa,  KcepodTaapbMuM,  MCOPHA3HOrO  apTpura,  auadera,
MHCYJINHO3aBHCUMOTO AuadeTa, OOJNIe3HH BUraTENbHBIX HEWPOHOB, MHEJIOAMCIIACTUYECKOTO
cHHIpOMa, OOJH, CAPKOTIEHUH, KaXEKCHH, CENITHYECKOro IIOKa, CHCTEMHON KPaCHOW BOJYAHKH,
JeWK03a, XPOHUYECKOTO JTUM(OLUTAPHOTO JIEHK03a, XPOHMYECKOTO0 MHEJOLUTAPHOTO JIEHKO3a,
ocTporo JUM(pOOIACTHOrO Jeiiko3a, OCTPOr0 MHEJIOI€HHOTO JIeHKO3a, AaHKUJIO3UPYIOLIEro
crioHaAunnTa, MHuenodudpos3a, B-kieToyHON NUMQPOMBI, MMEYEHOYHO-KIETOUHOH KapLTHOMBI,
Ooonesnn XOMKKMHA, paka MOJIOYHOW IKeJie3bl, MHOJKECTBEHHOW MUEJIOMbI, MEJaHOMBI,
HEXOJDKKUHCKOH JTMM(OMBI, HEMEIKOKJIETOYHOrO paka JIeTKHX, CBETJIOKJIETOYHOrO paka
SIMYHUKOB, PaKa sIMYHUKOB, paKa MOIKEIYJOYHON KeJle3bl, ICTUHHOW MOJULIUTEMHUH, CUHAPOMA
IlTerpeHa, capkOoMbl MATKHUX TKaHEW, CApKOMBI, CIJIeHOMeranuu, T-kKjIeTodHOH JuMGpOMBbI H
OOJBIIOI TaIACCEMUH.

BbuIO MOKa3aHO, YTO COENMHEHUS] B COOTBETCTBUU C JAHHBIM M300pETEHHEM SIBIISIOTCS
cHIIbHBIMU UHTHOUTOpamu pepmenta JAK3 u siBistoTcst cenekTuBHBIMU B OoTHOIIEeHHH JAK3 mo
cpaBHennto ¢ JAKI1, JAK2 u TYK2 B wuccnenoBaHusix CBA3bIBAaHUS (PEPMEHTOB, U HUMEIOT
CHJIbHYIO (DYHKIIMOHAJIbHYIO aKTHBHOCTD 11t JAK3 B KJI€TOUHBIX MCCIEOBAHUSAX, OMTMCAHHBIX B
CIEeNYIOLIUX IPUMepax.

ITPUMEPEHI

Cnenyrompe CHHTETHYECKHE U OHOJOTMYECKHEe TNPUMEPbl NPEAJIArarTCcs s
WUIIOCTPallMd  M300peTeHus, W HX HHUKOUM 00pa3oM He CleayeT HCTOJIKOBbIBATh Kak
orpaHuunBarome obbeM u300pereHUs. B mNpHUBENEHHBIX HH)KE MPHUMEpax CIEAYIOLIHNe
COKpallleHUs] MMEIT CJenylollue 3Ha4deHHus, eciu He yka3aHo uHoe. CokpalleHus, He

ONPEACIICHHBIC HUKE, UMCHOT O6H_Iel'IpI/IH$ITbIe 3HaA4YCHUs.

AIlH ALETOHUTPUII
Paccu pacCcUUTaHO
Boc TpeT-Oy THIIOKCUKApOOHWIT

A JeHb (JHH)
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JUTIDA N, N-auu3onponuisTuiIaMiuH

MO N, N-gumermndopmamu

JIMCO TUMETUIICYTIb(POKCHT

EtOAc STUJIALIETAT

EtOH STUJIOBBIN CIUPT

q yac (Jachl)

IrATY rekcadropdochar N, N, N',N'-rerpamerus-O-(7-a3abeH30Tpuazo-1-
WJ1)yPOHUS

HIIC W30MPOMHJIOBBINA CITUPT

MeOH METaHOI

MUH MUHyTa (MHHYTBI)

KT unu kt KOMHATHAas TeMIneparypa

SiG CUJIMKAreib

TOA TPUSTUIIAMUH

T terparuapodypan

TITI TETPAruaApONUpaH

TOK TPUPTOPYKCYCHAST KHCIIOTA

PeareHTel 1 pacTBOpHTENM MOKYMAOT y KoMMepuecknx nocraBumkos (Aldrich, Fluka,
Sigma u 1p.) ¥ UCHONB3YIOT Oe3 nanpHeimed ouucTKU. Pa3BuUTHE pEaKUMOHHBIX CMecei
KOHTPOJMPYIOT C TNOMOIIbI TOHKOchHoWHoW xpomatorpapuu (TCX), ananuTuueckoin
BBICOKO3(h(eKTUBHOM >kuAKOoCcTHON Xpomarorpaduu (anan. BOXX) u macc-cnextpomerpum.
PeakirionHble cMecn 00pabaThIBAIOT KaK OMMCAHO KOHKPETHO B KaXIOW PEaKIHMH; OOBIMHO MX
OUMINAIOT HKCTPAKLMEH U JPYrMMH METOAAMM OYMCTKH, TAaKUMH Kak KPUCTAIM3alUs B
3aBHCHMOCTH OT TEMIIEPATYPBI U PACTBOPUTENSI M ocaxneHue. Kpome Toro, peakiuoHHbIe CMeCH
OOBIMHO OYMINAKOT Xpomarorpadueli Ha KoOJOHKe wiu npenaparuBHoli BOXKX, oObrMHO ¢
npuMeHeHreM KoJoHOK C18 wmimm BDS u  0OblMHBIX 3110€HTOB. THUNHYHBIE YCIIOBHS
npenaparusHOoi BOYKX onmcanb! HUXKeE.

XapakTepu3alui TPOAYKTOB pPEAKIUH OOBIMHO TPOBOIOSAT MACCOBOM H 'H-sMP
cnektpometpueii. [l ananmnza AMP o0pasubl pacTBOPSIIOT B AEHTEPUPOBAHHOM PACTBOPHTEINE
(takom kak CD3;OD, CDCl; wnu de-JIMCO), u 'H-sIMP CIIEKTP 3aMUCHIBAIOT HA MHCTPYMEHTE
Varian Gemini 2000 (400 MI'y) B CTaHOApTHBIX YCJIOBHSIX HaOmomeHus. Macc-
CHIEKTPOMETPUYECKYI) HACHTUPHUKALMIO COENUHEHWH BBIMOJHSIIOT CIIOCOOOM HOHHU3ALUH
snexrpopacnbuieHneM (OPMC) ¢ ucnonpzoBanneM nHcTpymeHta Applied Biosystems, moxens
API 150 EX (Foster City, CA) wmu uncrpymenta Waters 3100 (Milford, MA), coennHEHHBIX €
CHCTEMaMH aBTOOUUCTKH.

Ecnu He ykaszaHo uHoe, 71 npenapatuBHoi ounctku BOXKX ucnons3yror cienyroomue

yCJIOBHSI.
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Kononka: C18, 5 mxm 21,2x150 mm unu C18, 5 mxm 21%250 MM wm

Cl14, 5 mxm 21x150 MM

Temneparypa KOJOHKHU! Komnatnas Temneparypa

CxopocTp nmoToka: 20,0 ms/MuH

IMonsuxkHbIe (asbl: A=Bona+0,05% TOK
B=AI1H+0,05% T®K

OObeM BHpBICKA: (100-1500 mku)

JImvHa BOJIHBI TaTYHMKA: 214 um

Heounmennele coequHennst pacTBopstoT B 1:1 Bome: yKCYCHON KUCIOTE B KOHLIEHTPALIUU
ok0J10 50 Mr/mit. 4-MUHYTHBIA HCIIBITATENIbHBIA MPOTOH AHAIUTHYECKOW LIKAJIbI BBITTOJIHSIOT Ha
kojioHke 2,1x50 mm C18 ¢ nocnenyromum 15- mnu 20-MUHYTHBIM IPOTOHOM TIPENapaTUBHOMN C
npuMeHeHrneM 100 MKJI MHBEKLIMU C TPaJIMEHTOM Ha OCHOBe % B yzaep:kaHuUs B HCIIBITATENBHOM
NPOTOHE AHAJUTHYECKOW INKajibl. TOUYHBIE TPamueHThl 3aBUCAT OT obOpasma. OOpasubl ¢
OJIM3KOPACTPOCTPAHEHHBIMU TPUMECSIMH TIPOBEPSIFOT Ha KosoHke 21x250 mm C18 w/mmm
kojoHke 21x150 mm Cl4 pna nydimmero pasgeneHus. Ppakiuy, copepiKalue >KelaeMbli
NPOAYKT, HACHTUPUIHPYIOT MACC-CIEKTPOMETPHIECKIM aHATU30OM.

Ycaous ananutudeckoit BOXX

Cmoocob A

Kononka: LUNA C18 (2), 150%4,60 MM, 3 MKM

Temneparypa xononku: 37°C

Cxkopoctb noroka: 1,0 mu/mMun

OObeM BOpBICKA: 5 MKIT

[Tonyuenue obpasua: pacteopsitoT B 1:1 ALTH:BO#E

ITonswxkhble (pasbr: A=Boga: ALITH: T®K (98:2:0,05)

B=Boga:ALIH:T®K (2:98:0,05)

Jnvunaa BosHbI natunka: 250 HM

I'paguent: 32 muH Beero (Bpems (MuH)/% B): 0/2, 10/20, 24/90, 29/90, 30/2, 32/2
Croco6 B

Kononka: LUNA C18 (2), 150%4,60 MM, 3 MKkM

Temneparypa xononku: 37°C

Ckopoctb notoka: 1,0 mu/mMuH

O6mwem Brpricka: 10 Mk

[Monyuenne obpasua: pacteopsiroT B 1:1 ALIH:BONE

IToneuwxHble paszel: A=Boga: ALIH: TOK (98:2:0,05)

B=Boga:AIIH:T®K (10:90:0,05)

JInuHa BOJIHBI AaTYMKA: 254 HM

I'papuent: 35 muH Beero (Bpemst (MuH)/% B): 0/2, 20/25, 23/90, 26/90, 27/2, 35/2
N300pakeHus: MOPOIIKOBONH PEHTTE€HOBCKOHN AM(paKLUK MONYHa0T HA PEHTI€HOBCKOM

nudppaxtomerpe Bruker D8-Advance ¢ npumenenuem obayuenus Cu-Ka (A=1,54051 A) ¢
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BBIXOJHBIM HarpspkeHneM 45 kB u Tokom 40 MA. MHCcTpyMmeHT pabortaer B reomerpun bparra-
bpeHTaHO ¢ BXOAHOMN LIENbIO, IIEIBI PACXOAMMOCTH U LIENbIO PACCEMBAHUS, MO3BOJISIIOIIUMU
MaKCHMM3HPOBAaTh HHTEHCHUBHOCTh B oOpasue. /[l wn3MepeHuss HeOOJbIIOE KOJIMYECTBO
nopouka (5-25 Mr) akkypaTHO NPIKUMAIOT K JIepKaTero o0pasua A oOpa3oBaHUs IJIaKOM
MIOBEPXHOCTH U TMOABEPIalOT PEHTIeHOBCKOMY 00syueHnto. OO0pasubl CKAaHUPYIOT B pexkume 20-
20 or 2° no 35° B 20 ¢ pasmepom mara 0,02° u ckopocTbio ckanuposaHus 0,30° cexyHn Ha
mar. COOp MaHHBIX KOHTPOJIMPYIOT HM3MEPUTENbHBIM IPOrpaMMHBIM oOecrieueHneM Bruker
DiffracSuite u aHanu3upyrT nporpaMMHbIiM obecriedeHneM Jade (Bepcust 7.5.1). UHCcTpy™MeHT
KaJHOPYIOT KOPYHAOBBIM CTaHAAPTOM B mpenesax +0,02° yrua npa-TaTa.

Huddeperumanbhyro ckanupyoomyo kanopumerprro (JICK) npoBonsT ¢ npumeHeHneM
monysisi TA Instruments Model Q-100 ¢ xoutposiepom Thermal Analyst. /lanHbie coOMparoT u
AHATM3UPYIOT ¢ MPUMEHeHHeM nporpaMmHoro obecrieuenust TA Instruments Thermal Analysis.
Obpazen kaxa0oi KPUCTAIUTHYECKOH (POPMBbI TOUHO B3BELIMBAIOT B MOKPBITOW ATFOMHUHHEBOM
gamke. Yepes 5 MUHYT mnepuonma HM30TEPMUYECKOro ypasHoBemwuBaHus mnpu S5°C obOpaser
HArpeBaroT C MPUMEHEHHeM JnHeliHoro yennyuerus Harpesaaus 10°C/mun ot 0°C no 300°C.

Wsmepernnss tepmorpasuMmerpuueckoro anaimm3a (TI'A) mpoBomsaT ¢ NpUMEHEHUEM
monyJsist TA Instruments Model Q-50, 000py1OBaHHOTO BO3MOKHOCTBIO BBICOKOTO Pa3pelIeHUsI.
Hannbie coduparot ¢ momotbio koHTposuiepa TA Instruments Thermal Analyst u anHanusupyroT
C HCIONb30BaHHEM mporpammHoro obecrnedenuss TA Instruments Universal Analysis.
B3BemenHbIi 00paszen MOMeNMaT Ha IUNIATHHOBYIO YaIlKy U CKAHUPYIOT CO CKOPOCTBIO Harpena
10°C ot Temnepatypsl okpyxaromei cpeasl 10 300-350°C. Kameps! BECOB U M€Y MPOAYBAIOT
IIOTOKOM a30Ta BO BpPeMsl UCIIOJIb30BAHUS.

Wsmepenuss nuaamuueckod copbumu Biarm (JJCB) mpoBomar ¢ wucnonp3oBaHueM
armMoc¢epHbeix MukpoBecoB VTIL cucrempr SGA-100 (VTI Corp., Hialeah, FL 33016).
Hcnonb3yroT B3BeLIEHHBIH oOpasel, W BJIAKHOCTb MMEET HaUMEHbIIee BO3MOXKHOE 3HAUCHHE
(oxono 0% OB) B Hauane ananmuza. AHanus JICB cocrout u3 HavampHOW ctaauu cymku (0%
OB) B Teuyenme 120 MMHYT, 32 KOTOpPOH CIEAYIOT IBa LUKJIa cOpOLMU U aecopOuuu co
CKOpOCThIO ckaHupoBaHus 5% OB/mar B amanaszone Bnaxuoctu oT 5% no 90% OB. Ilporon
JCB nposoasaT usorepmuuecku rpu 25°C.

IMonyuyenne 1: 6-6pom-4-¢prop-1-(Trerparuapo-2H-nupan-2-un)-1H-ungazon

F 7 i
=
N S N
! B N

Cwmech 6-Opom-4-drop-1h-uanazona (5 r, 23,25 mmons), 3,4-guruapo-2H-nmpana (6,38

Br

I=

w1, 69,8 MMONb) U MOHOTHApATa M-ToJdyoJcynb(oHoBoi Kucnotsl (0,442 r, 2,325 MMounb) B
JAXM (76 mi1) nepeMeImnBaroT IpU KT B T€IEHUE HOYH. PeakIImOHHYI0 CMeCh KOHLIEHTPHUPYIOT, U
NOJIyYE€HHBIH OCTaTOK OYHMINAIOT (idm-xpoMarorpadgueil Ha KOJOHKE C NPUMEHEHHEM

rpaguenta 0-60% EtOAc/I'ekcan ¢ mosydyeHneM xenaemMoro mpoaykra (6,08 r, 87% Beixon).
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Hoay4yenue 2: Tper-0yTHJI-3-(((6-6pom-1-(TeTrparuapo-2H-nupan-2-uia)-1H-

HHAA30J-4-U1)0KCH)MeTHI)a3eTuAuH-1-kapOokcuaar
NaH
- N

o)

N
O/&O

/‘V 0

N Br
b) N\\/\Q/ N
Boc

F

Tunpun warpus (1,003 1, 41,8 MMOnb) MeIUIEHHO AOOABJSIOT K NEPEMELIHBAEMOMY
pactBopy 1-Boc-azernnun-3-unmeranona (6,89 r, 36,8 mmons) B IM® (60 mi) B atmochepe N,
npu 0°C, W peakLUHOHHYI0 CMeChb HarpeBaloT A0 KT. [IeHHCTyl0 peakILHOHHYIO CMeCh
nepeMeInnBaroT B TeueHrne 30 MUHYT IPHU KT, 3aTeM CHOBa oxyaxnaroT 1o 0°C. PactBop 6-Opom-
4-¢prop-1-(terparunpo-2H-nupan-2-un)-1H-ungazona (5,00 r, 16,71 mmons) B JIM® (20 mm)
MEIJICHHO KAaHIOJUPYIOT B PEAKLMOHHYIO CMECh, PEAKLHOHHYIO CMECh HArPEBAIOT 0 KT |
NepEeMEIINBAIOT B TEUYEHHE 2 YacOB NPU KT. PEakIMOHHYIO CMeCh TacsT MEIJICHHbIM
nobasnennem H,O (150 mu) u EtOAc (100 M) ¥ mepeMeImmnBarOT B TEYEHHE S5 MHHYT.
HononaurensHyo Boay (100 mur) mobaBisiroT, W aByxdasHyr cMmech 3KcTparupyroT EtOAc
(3x100 mim). O6pennHeHHBIE OpraHuydeckue Gppakunn 3atem npomeiBaroT 1:1 HyO:HachlmeHHBIM
pactBopom comu (3x100 mun) u cymar Hagy Na,SO,4. ITomyueHHOe mpo3payvHOe Clierka po30BOe
Macjio OYHMIIAIT (QuiI-xpoMaTorpadueil Ha KOJOHKE ¢ mpuMeHeHueMm rpanueHta 0-100%
EtOAc/rexcan ¢ monyueHueM »KelaeMoro MpoayKTa B BUAE MPO3PAYHOro OECLIBETHOTO BSI3KOTO
macna (7,34 T, 15,74 mmonb, 94% sexon). (m/z): [M+H]" paccu s CyHagBrN3O4 466,13,
HalimeHo 466,1.

[Monyuyenne 3: tTper-0yrun-3-(((6-(4-ruapoxcudenn)-1-(rerparuapo-2H-nupan-2-

un)-1H-ungazoun-4-ui)okcu)meruin)azeTuanH-1-kapookcuiaar

Q
N Br
N@ OH KaTaINEaTop
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5

Boc E'

IIponykT npucoenuuenus auxiop|1,1'-6uc(audennndocduno)deppouen|nammagusi(ll) k
nuxjiopmetany (1,93 r, 2,36 MMosb) HO0ABISIFOT K PacTBOPYy 4-THIPOKCHOEH307100pOHOBOM
kucinotsl (3,26 r, 23,61 mmonb), Tper-0yTui-3-(((6-6pom-1-(terparuapo-2H-nmupan-2-un)-1H-
MH1a30J1-4-WT)OKCH)METUI )a3eTuiuH- 1 -kapOokcunara (7,34 r, 15,74 mmonb) u ocdara kamus
(10,02 1, 47,2 mmonb) B 1,4-nuokcane (63,0 mu) u Bome (15,74 mu). PeakumoHHyI0 cMech
nerazupyroT N, B TeueHue 10 mMuHyT u 3aTem nepememnsatoT npu 110°C B Teuenue 2 4acos.

PeakumoHHYI0 CMeCh KOHLEHTPUPYIOT 6 6akyyme 1o oObema okojgo 5 wmu. JloOamisror
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HACBHIIEHHBIH BOAHBI pacTBOp XxJyopuza aMMoHus (20 MJI) W CMeCh BSKCTParupyrooT
MeTuiaeHxIopuaoM (3x20 mur). DKCTpPakThl METHJIEHXJOpHAAa OOBENUHSIOT, CyIIaT Haj
Ccynab(paToM HaTpusi M KOHLEHTPUPYIOT 6 6aKyyme C TOJYyYeHHEeM KOPUYHEBOM >KHIKOCTH.
HeounimeHHyo KUAKOCTh OYUIIAIOT (udII-xpomarorpadueil Ha KoJoHKe ¢ npuMeHeHuem 50%
STUaleTaTa B T€KCaHe C MOoJy4deHueM Tper-OyTui-3-(((6-(4-rugpokcudenun)-1-(Terparuapo-
2H-nmpan-2-un)- |H-unpason-4-un)okcu)Mermn)aseTuans- 1 -kapbokennara (7,55 r, 15,74
MMob, 100% Bbixon). (m/z): [M+H]* paccu mst Co7H33N30s 480,24, naiineno 480, 1.

MMonyuenne 4:4-(4-(azeTuaun-3-unmeroxkcu)-1H-ungazon-6-uia)denona
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TOK (10,90 w™mn) w™emieHHO HA00aBIAIOT K pacTtBopy  Tper-Oytii-3-(((6-(4-
runpokcudenmn)- 1-(trerparuapo-2H-nupan-2-wi)- 1 H-ungazon-4-ua)okcu )MeTHI )a3eTHIUH- | -
kapOokcmnara (7,84 r, 16,35 mmonp) B muxsopmerane (21,80 mur). IIpo3paunblii pacTBOp
NEePEMEIINBAIOT NP KT B T€YEHUE 5 4acoB. PEakIMOHHYI0 CMECh KOHLEHTPUPYIOT 8 6aAKYyMe C
nojyueHuem 4-(4-(azerunuH-3-unverokcn)- 1 H-unnazon-6-nn)penona B sune comun TOK (6,69
r, 16,35 Mmmonb, 100% Beixon). (m/z): [M+H]™ paccu ans Ci7H7N30, 296,13, Haiineno 296,1.

IIpumep 1A: (E)-4-(aumernnamuno)-1-(3-(((6-(4-ruapoxcudennn)-1H-unpazon-4-

"

WJI)OKCH)MeTHI)a3eTuANH-1-n1)0yT-2-eH-1-0H

ZT

0
TATY 2;
| o N I
,N\/\\\)J\ ON\/N\
OH
HCI .

T'ATY (rekcadropdochar 2-(7-a3a-1H-6enzorpuazon-1-mn)-1,1,3,3-TerpameTrinypoHus,
817 wr, 2,150 mmonb) nobammsitor kK pactBopy ruapoxiopuna (E)-4-(nmumernnamuno)OyT-2-
eHoBoil kucnotrel (405 wmr, 2,44 wmmons) B JAM® (2,00 M), W pEaKIMOHHYIO CMEChH
nepeMeInuBaloT npu KT B TedeHue S5 wmuHyT. JloGasmsior TOK comp 4-(4-(azeruamH-3-
wiMetokcn )- 1 H-unnason-6-mn)denona (800 mr, 1,954 mmons), 3atem JTUTIDA (1,707 min, 9,77
MMOJIb), U PEAKIHOHHYI0 CMECh NEepPEeMEIIMBAIOT NPU KT B TeUeHHe 15 MUHYT U 3aTeM
KOHLIEHTPUPYIOT 6 6aKyyme C TONyYeHHEM >KEeNTOH >KuakocTH. HeouuIneHHyr >KHUIKOCTB
ounmarT xpomarorpadueii Ha kojoHke C18 ¢ mpemapaTWBHOW IIKaJNOW C TPUMEHEHUEM
rpanuenta 20-80% anerorutpun B Boze ¢ 0,05% TpudTopykCyCcHON KHCIOTOH € MOJy4YeHHEM

(E)-4-(mnumerunamuno)- 1-(3-(((6-(4-runpokcudennn)- | H-unnazomn-4-mn)okcu )MeTHI )a3e TU N H-



54

1-un)GyT-2-eH-1-ona B Buge T®K comu (235,0 mr, 0,578 mmonb, 29,6% Bbixon). (m/z): [M+H]*
paccu mist CazHpeN4O3 407,20, natineno 407,2. 1H AMP (400 MI'u, IMCO-d6) 6 13,07 (¢, 1H),
10,33 (c, 1H), 7,93 (c, 1H), 7,55 (n, J=7,9 I'u, 2H), 7,21 (¢, 1H), 6,86 (n, J=8,6 'y, 2H), 6,79 (c,
1H), 6,66-6,58 (M, 1H), 6,45 (1, J=15,5 T'u, 1H), 4,45-4,36 (M, 2H), 4,17-4,07 (M, 2H), 3,91-3,83
(m, 3H), 3,22-3,10 (m, 2H), 2,75 (¢, 6H).

IIpumep 1B: Kpucraniuueckui (E)-4-(aumernaamuno)-1-(3-(((6-(4-

ruapokcudenna)-1H-ungazon-4-uia)oxkcun)merui)aseruann-1-uia)oyr-2-en-1-ox, popma 4
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Craaus 1

K cycnensun 6-Opom-4-dprop-1H-unnazona (20,0 r, 93 mmons) B 200 ma JIXM,
N00aBJISIFIOT MOHOTUAPAT M-TOJYOJCYJIbGHOHOBOM KUCTIOTHI (1,769 1, 9,30 MMmob). PeakunonHas
CMECh OCTaeTcs cycrensueit. 3atem no0asisitoT 3,4-nuruapo-2H-nupan (16,97 mut, 186 MMoub).
ITonHOE pacTBOpEHHE TBEPHBIX BEIIECTB HAOIONAETCS 4yepe3 S MUHYT. PeaklMOHHYIO CMech
NEePEMEIINBAIOT MPH KT B TEUEHHE HOYH C MOJYyYeHHEeM TeMHOro pactopa. Jlobassror 200 M
BONHOrO OwukapOoHata, (a3el pasfeNstoT W OpraHudecKuid cyiod mpombiBaroT 200 M
HACBIIEHHOTO PAacTBOPA COJIM M CywaT ¢ cyibdarom Hatpus. PacTBop GUIbTPYIOT Yepes3 Cioil
IBYOKHCH KPEMHUS JUIA yAaJeHUs TEMHOTO IBETa, U BYOKHUCh KPEMHHs NMPOMbIBAOT 300 M
JAXM. PacTBOpUTENH BBHIAPUBAIOT C TIOJYyYeHHEM 25 T MPOAYKTa B BHIE OEIOBATOrO TBEPIOTO
BEIIECTBA.

Craaus 2A

B 500-mn kpyriomoHHy0 KOJOy mH00aBISIOT TpeT-OyTHi-3-(TrHapOKCUMETHI)a3eTHANH-
1-kapOokcunat (22,53 r, 120 mmonb) u 100 mn numernnaneramuna (JIMA ). Konby nponysatot
azorom. JloGammsror kapOonar nesus (39,2 r, 120 mmons). obasnsior 6-Opom-4-drop-1-

(rerparunpo-2H-mupan-2-un)-1H-unnaszon (24 r, 80 MMOnb), W pPEAKIMOHHYIO CMECh
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nepememmBaroT npu 70°C B Teuenue 2 mueit. JloGammsiroT pomosHUTENbHBIE 0,5 3KB. TpeT-
OyTui-3-(rUIpOKCUMETUIT)a3eTUANH- | -kapOoKkcraTa u kapOoHaTa Le3us, U PEAKLHOHHYIO
cMmech HarpesaroT nipu 70°C B TeueHHe HOYM A0 MOJHOTrO MpeBpalleHus. PeakimoHHYIO cMech
oxnaxnaroT 10 KT u 3aTeM MenieHHO BBUTUBAIOT B MepeMEIINBaeMyto JieAsiHyo Boay (700 mur).
ITonyueHHYIO CYCHEH3MIO NEpEeMeInBalOT B TeueHne 20 MUHYT U 3aTeM (QUIBTPYIOT U CyLIAT C
nonydeHueM 32 r© npoaykra. IIpOAyKT KpUCTaNIu3yHOT W3 METAHOJA-BOABI MEAJICHHBIM
nobaBjIeHHeM BOIbI B KayeCTBE AHTHPACTBOPUTENS A0 MYyTHOCTH. B TeueHue BpeMeHH
obpasyercst Oenasi cycrieHsusi. TBepmoe BemecTBO (QUIBTPYIOT M CyLIaT ¢ Mojy4deHueM 28 T
NPOAYKTa ¢ UUCTOTOU Ooee 98%.

Cranus 2B

AnpTepHaTUBHO, T-OyTOKCHI  Kajusi JOOOABISIOT K  PacTBOPY  TpeT-OyTui-3-
(ruppokcumeri)azeTuaus- 1-kapbokcmnara B IMAL pu 0°C. Yepe3 60 MuHyT HOOABISIOT 6-
opom-4-dprop-1-(terparuapo-2H-nupan-2-un)- 1H-unnazon npu 0°C, U peakHOHHYIO CMEChH
HarpeBaroT /10 KOMHATHOI TeMIepaTypbl ¢ MOJY4YEHHEM YHCTOrO MOJHOrO IpeBpalleHus 3a
MEHee 4eM O 4acoB.

Cranusa 3

B 250-mn kxonby Illnenka npobasistor TpeT-OyTui-3-(((6-0pom-1-(Terparunpo-2H-
nupas-2-un)- 1 H-unnazon-4-mn)okcu)mernn)azeruaus- 1 -kapookcunar (10,0 r, 21,44 mmons) u
80 mn mmokcaHa. Jlo6apysiroT (4-ruppokcudeHnn)0opoHOBY0 KUCIOTy (4,44 1, 32,2 MMOJb).
TpexocHoBHbII Oe3BoaHbIN Pochar kamus (13,65 r, 64,3 mmonb) nodasysitor ¢ 20 MIJT BOABL, |
PEaKIMOHHYI0 CMeCh MpoayBaroT azoToM. JobammsroT npoaykt npucoeannenus PdCl,(dppf)-
CHxCl, (0,876 1, 1,072 MMounb), u KOOy ¢ KOHIEHCATOPOM IOBTOPHO 3aIOJHSIOT a30TOM TPHU
pasa. Peakimonnyto cmech HarpeBatoT npu 110°C B Teyenue 2 4 u 30 MUHYT, 4TOOBI TTOKA3aTh
nonHoe npespameHue mo BOXKX. Peakunonnyrwo cmech oxnaxparot no KT, zarem ypansior
OoNbIIYIO YacTh AMOKCaHA, JOOABISIIOT 150 MJT HACBIIIEHHOTO XJIOpUa aMMOHHS, 3aTeM 150 mi
stunanerata. pH nosoast no Helitpaiasroro |M Bogn. HCl. ®a3bl pa3nenstoT, U OpraHHYeCKHil
CJIOH cymat ¢ CcysibhaToOM HATPUs C MOCIEAYIOIINM yIaJIeHueM pacTBopuress. HeounmeHHbIiH
nponykT pactBopstoT B 150 mur JIXM u 3arpysxatot B 300 r SiG xonoHky, smoupyrot 20-50%
STWJIALIETATOM B rekcane. Yucrble (pakumu OOBENMHSIOT W PACTBOPHUTENb BbIMAPHBAIOT.
Hobapnsror 100 Mn MeTI'®@, 3atem n00aBisAIOT KPUCTAJUIMYECKYIO 3aTpaBKy. B TeueHue
BpeMeHn oOpasyercsi cycnensus. Jlobasmsror 100 M DIIPE, u cycnieH3ur0 mepeMernnBaroT B
TedeHre Houu. Duibpanst u Cymka JarT 7,9 T 9ucToro npoaykra (>99%).

Craaus 4

B 50-mn xpyronononHyo kojOy nodaBistoT TpeT-0yTui-3-(((6-(4-runpokcudenmn)-1-
(rerparunpo-2H-mupan-2-un)- 1H-ungazon-4-um)okcu)mermn)azeTnaus- 1 -kapookcunar (85 ,
177 mmonp) B 400 M MetaHoma. JIoO6aBISIOT MOHOTHAPAT M-TONYOJICYIb(OHOBOM kucaoTel (101
r, 532 MMONB), U PEAKIHMOHHYIO CMECh NEPEMEIINBAIOT NMPHU KT C MojydeHueM okoso 90%
MpeBpalleHus uepe3 2 nHA. PeakiMOHHYI0 CMeCh NEPEMEIINBAKOT B T€UEHUE ele 24 4acoB NpHu
KOMHATHOW TeMIepaType C IOoJydeHueM Okojo 96% mpespaineHusi, nobasisiorT 400 min

IUHU30IPONIIIOBOTO 3(puUpa M TMOJYYEHHYIO CYCIIEH3UIO IIePEMELINBAIOT MNPU KOMHATHOU
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TeMIepaType B TEUeHHE HOYH, U B TEUeHHe HO4YM o0pasyercss KPHCTAIMUECKas COJb.
dunbTpanys u cymka nox azorom gaet 100 r >99% uncroro npoaykra B Bune conu ouc IITCK.

Craqus 5

B 100-mn xpyrojomonnyio kon0y poGaBmsitoT (E)-4-(mumernnaMuHO)OyT-2-€HOBYIO
kuciory, HCI (1,899 r, 11,46 mmonb) u 20 M JJM® HCTU [obasnsitor rekcadgpropdocdar o-
(1h-6-xnopbensorpuazon-1-un)-1,1,3,3-rerpamerunyponust (4,91 r, 11,46 wmmomb), U
PEaKLMOHHYI0 CMeCh MEepeMEeIINBAIOT NpU KT B TeueHue 20 mMuHYT. B oTnmenmpHyro konOy
n00aBysitoT 4-(4-(azerunuH-3-unmerokcu )- 1 H-unnazon-6-un)dpenon, 2TPK (5,0 r, 9,55 mmorb)
u 20 ma JAM®. IlonyuenHsiii pactBop oxjaxkaaroT no 0°C, 3areM MemIeHHO HO00aBISIOT
JUIIDA (5 mn, 38,2 mmonb, 3 3kB.). [loaydeHHbIH Bbilie pacTBOpP H0OABISIOT (B Te€UYEeHUE 5
MHUHYT) K NPEIBAPUTEIBHO AKTHMBHPOBAHHYIO KHUCIYIO PEAKLHOHHYK) CMECh, U PEAKLIUOHHYIO
CMeChb MEepeMEelNBAIOT I[P KOMHATHOW TemmepaTrype B TeueHue 15 wmuHyT. OpuH
nonojHuTeabHbIA dkBHBaNEHT JIUIIDA pobGasmsror mo kamism. [lojgHOoe mpeBpalieHue
HabmonaroT mo BOXKX wepes 20 MuHYT npu KOMHATHOU TemrepaType. PeakiMOHHYI0 CMecCh
BbUIMBAOT B 200 M1 mepemMemmnBaeMON BOAbL. JIMMKOe TBEPAOE BEIIECTBO BBINAJAET B OCANOK
npu pH oxomo 7. pH OCTOpO:XKHO HOBOAAT 1O OKOJO 8 BOAHBIM aMMHMAKOM. PacTBop
skcTparupyroT Tpu pasa 100 mn MeTT'®. OObenuHEHHbIE OpPraHUYECKHe CJIOW CyIIaT C
cynab(aToM HATpUsl C TOCJIEAYIOIIMM yAajleHneM pactBopurens. Heoummennoe cBoOomHOe
OCHOBaHHE MPOAYKTa pacTBOpstOT B 25 M 10% meranona B JIXM, 3arpyskarot B 125 r KOJOHKY
C CHJIMKarejeM M SJoUpyroT u3zokpatHeiM 10% wmertanonom B JAXM, comepxkamum 0,5%
BOIHOrO aMMuaka. Yucrtele ¢pakiuuu OOBEAMHSAIOT M PAaCTBOPUTENb  BbINAPHUBAIOT.
ITepexpucrammmsanus u3 aueroHa naet >98% uuctoiii nponykT (50% BbIXON).

25 wmr coemuHeHuss 1 cycnenaupyror B 1 mun Boabl IlonmyudeHHyr cCycrneH3uro
nepeMeIInBaioT B TeueHne 2 auell npu S0°C, GUIbTPYIOT, MPOMBIBAIOT 2 MJI BOABI U CyLIaT B
OKPY’KAIOILINX YCIOBUSX B TE€UEHHE HECKOJIIBKUX YaCOB C MOJy4YeHUueM (GOpMBI 4.

ANBTEepHATUBHO, COeIUHEHHE | pacTBOPSIOT B 3TaHOJE M BOJE HJIM METAHOJE U BOJIE
NOJIHBIM pacTBopeHueM B 10 oObemax cnmpTa ¢ TOCIEAYIOUINM MEMJIEHHBIM 100aBICHUEM
npuO3uTeNbHO 8-10 00bEMOB BOIIBI 1O TOYKU MOMyTHeHUs. Jlo0aBisIIOT 3aTpaBKy Gopmer 4, u
B TEUEHHE BPEMEHHU MEIJICHHO 00pa3yeTrcsi CYCIeH3Hsl. 3aTeM MEIJIEHHO AOOABJISIOT eIne BOIY
(oxoso 10 00BEMOB) U TBEPAOE BELIECTBO (PHIIBTPYIOT U CYLIAT C MOJydeHHeM (opMbl 4.

pumep 1C: KPHCTANIMYeCKU (E)-4-(aumernnamuno)-1-(3-(((6-(4-
ruapokcudennn)-1H-unaazon-4-un)oxkcu)meruia)aseruann-1-ua)oyr-2-en-1-ox, popma 3

@opma 3 sBisieTcss O€3BOAHBIM CBOOOIHBIM OCHOBAaHHMEM KPUCTAJUTHYECKON (opMbI
coenuHenus 1.

150 mr coeaunenus 1 cycnenaupyroT B 2 mMi 1:1 cMecu aneTOHUTPHUIIA U U30MPONAHONA.
ITonyueHHYIO CyCreH3UIO nepeMeInnBaroT B Teuenne 1 nus npu S0°C, QuibTpyroT, MPOMBIBAIOT
2 mn 1:1 cMecH aLeTOHUTPUIIA U U3OMPOIAHOJA U CYLIAT B OKPY’KAIOIIMX YCIOBUSIX B TEUCHHE
HECKOJIbKMX YacoB C MOJy4deHHeM (OpMbI 3, KOTOPYIO ONPEnessiioT KaK KPUCTAJUINYECKOe
6e3BoIHOE CBOOOAHOE OCHOBAHUE.

AnvrepHatuBHo, 200 mr coeauHeHust 1 B Buae amMop(HOro cBOOOZHOrO OCHOBAHUS
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pacteopsitoT B 2 Mi1 UIIC npu k. J{oOaBistoT paBHOE KOMHUYECTBO aleToHUTpHIIA. JlobaBistor
eme coequHeHue (0,5 r Bcero) o oOpa3oBaHUs HACBIIEHHOTO pacTBopa. J[00aBisItoT 3aTpaBKy,
U CMeCh MEepeMELINBAOT B TeYeHHe HOuu. B TeueHme BpemeHu obOpasyercst Oenast CyCreH3us.
@unbprpanus u cymka gaer 400 mr nmpoaykra B Buie (Gopmbsl 3, KOTOPBIH ONpEneNsoT Kak
6e3BoHOE CBOOOTHOE OCHOBAHHE.

IIpumep 1D: Xapakrepuszanust popmsbl 3

OO6pasupl GopMbl 3 aHANIM3UPYIOT MOPOLIKOBOI peHTreHoBckoW mudpaxuuen (ITPT),
muddepenumanbHoil  ckanupyroueit  kanopumerpueir  (JICK), TepmorpaBUMETpHUECKUM
anamu3oM (TI'A) u nuramuveckoii copOrmeti Biaru (JICB).

IlopoiKkoBasi pEHTI€HOBCKAsI I[I/Id)DaKLII/Iﬂ

HzobparkeHne MOpOIIKOBOW PEHTIeHOBCKOH nudpakuuu Gopmsl 3 moka3aHo Ha Qurype

9.
Habmronaembie [1P/] monoskeHust MUKOB 1BA-T3Ta U d-pacCTOSHUS TIOKAa3aHbI HUXKE.

2-TrTa d(A) Ilnomann A%
4,82 18,32 16367 2,7
9,67 9,14 610151 100,0
11,61 7,61 140214 23,0
11,92 7,42 49009 8,0
12,98 6,81 21804 3,6
13,23 6,69 21840 3,6
15,69 5,64 88944 14,6
16,19 5,47 89861 14,7
16,45 5,38 74091 12,1
16,67 5,31 57780 9,5
17,61 5,03 158810 26,0
18,88 4,70 261799 429
19,39 4,57 26844 4,4
19,96 4,45 164339 26,9
20,14 4,40 125226 20,5
22,14 4,01 52100 8,5
23,33 3,81 74095 12,1
23,84 3,73 166452 27,3
24,06 3,70 200590 32,9
24,29 3,66 79151 13,0
25,31 3,52 119197 19,5
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25,63 3,47 83838 14,6
27,06 3,29 62513 10,2
2731 3,26 47507 7.8
30,10 2,97 18475 3,0
30,53 2,93 16406 2,7

TenymoBoii aHaIu3

Tunosast JICK Ttepmorpamma ¢opmbl 3 KpUCTATMUECKOH CBOOOAHOW (opMbI B
COOTBETCTBUH C JaHHBIM M300peTeHneM nokaszaHa Ha ¢urype 10. Kpusas nuddepenumanbroit
ckanupyromeii kanopumerpuu (JICK), 3amucanHast co ckopoctbio HarpeBanus 10°C B MUHYTY
IEMOHCTPUPYET NHK SHIOTEPMHUYECKOrO TEIUIOBOTO TIOTOKA, HIEHTH(OULIMPOBAHHBIN Kak
nepexo]l paciiaBa ¢ TemrepaTypoil Hadana rpu okono 197,7°C u nukom npu okono 201,3°C.
ITocne nnaBneHus cpasy MPOUCXOAUT PA3IOKEHUE.

Kpucrammmdeckas ¢popma xapakrepusyercss KpuBoi nuddepeHIrnanbHOl CKaHUPYIOIIeH
KaJIOpUMETPUH, 3alMCAHHON cO ckopocThio HarpeBaHus 10°C B MHHYTY, KOTOpasi MOKa3bIBaeT
MaKCHMYM 3HIOTEPMHUUECKOT0 TEMIOBOr0 NMOTOKA ¢ MUKOM Mpu okoio 201,3°C.

Kpucramnmndeckas ¢popma xapakrepusyercss KpuBoi nudQepeHIrnanbHOl CKaHUPYIOIIeH
KaJIOpUMETPUH, 3alMCAHHON CO cKopocThio HarpeBaHus 10°C B MUHYTY, KOTOpasi MOKa3bIBaeT
MaKCHUMYM 3HIOTEPMHUYECKOT0 TEIIOBOTO MOTOKA IpH TeMmepatype oT okoso 197,7°C no okofo
204°C.

Tunosas xpusas TI'A ¢opmbl 3 KpucTaTUUECKO CBOOOAHOH (POPMBI B COOTBETCTBUH C
TaHHBIM H300peTeHneM mnokazaHa Ha ¢urype 11. KpuBas TeniaoBoro rpaBUMeTpUYECKOTO
anammza (TT’A) ¢ ¢urypsr 11 mnoka3biBaeT OTCYTCTBHE 3HAUUTEIBHOH MOTEPH MAaCChl NPHU
TeMIepaTypax HUXe TOUKU Havdana pasjoxeHus npu okono 195°C.

O1eHka IMHAMUYECKOH copOumu BiIaru

TunoBast xpuBas JICB nmna ¢opmbl 3 KpUCTAUIMYECKOH CBOOOAHOW (OpMBI B
COOTBETCTBHUH C TAHHBIM U300peTeHneM Moka3ana Ha ¢urype 12.

®opma 3 nemoncTpupyet 0,33% yBenuueHne Macchbl B UHTEpBase BIaXXHOCTU OT 5% 1o
90% otHOCHUTENBHON BraxxHOCTH. Popma 3 cuuTaercs He TUTPOCKOMUYHOM.

IIpumep 1E: Xapaxkrepuszanus ¢popmsi 4

Obpasupl Gopmbl 4 aHATH3UPYIOT MOPOIIKOBOW peHTreHoBckou mudpakiueit (ITPJT),
muddepenumanpHoil  ckanupyromeit  kamopumerpuein  (JICK), TepmMorpaBUMETpHUECKUM
anam3oM (TI'A) n nuramugeckoii copbrueti Biaru (JICB).

IlopoikoBasi pEHTI€HOBCKAasI I[I/Id)DaKLII/Iﬂ

N3o0parkeHne MOpOIIKOBON PEHTI€HOBCKOH nudpakunn Gopmsl 4 mokaszaHo Ha durype
13.
Habmronaembie [1P/] monoskeHust MUKOB 1Ba-T3Ta U d-pacCTOSHUS TOKAa3aHbI HUXKE.
2-TrTa d(A) ILnomann A%

6,26 14,10 161835 73,90
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11,86 7,46 51703 23,60
12,51 7,07 82712 37,80
13,16 6,72 72445 33,10
14,98 5,91 53903 24,60
16,55 5,35 218849 100,00
16,94 5,23 133498 61,00
17,61 5,03 28496 13,00
18,33 4,84 170874 78,10
18,78 4,72 35644 16,30
19,39 4,57 92940 42,50
19,57 4,53 86983 39,70
19,84 4,47 19121 8,70

21,45 4,14 22435 10,30
21,82 4,07 22934 10,50
22,57 3,94 62931 28,80
23,61 3,76 162063 74,10
24,24 3,67 135952 62,10
24,67 3,61 38471 17,60
25,10 3,54 55236 25,20
2539 3,51 32363 14,80
27,19 3,28 27010 12,30
27,39 3,25 32148 14,70
28,55 3,12 24879 11,40
31,51 2,84 18975 8,70

TerioBoOM aHAIN3

Tunosast JICK Ttepmorpamma ¢popmsl 4 kpuctaiuiniaeckoil cBoboaHoit Gpopmbl mokaszaHa
Ha ¢urype 14. Kpusas nuddepenumanbroit ckanupyromeii kanopumerpuu (JICK), 3anucannas
co ckopoctero HarpeBaHusi 10°C B MHUHYTY AEMOHCTPHPYET SHAOTEPMY JAECONBBATAlMU C
TOYHOM Hauana npu okojo 60,9°C u mukom mpu okono 103,6°C, u 3HIOTEPMON TIABIIEHUS,
XapakTepusyrlecs TouHONW Haudajga npu okojio 167,3°C. CoenuHeHue pasyiaraercsi npu
IUTABJICHNH, U SHIOTEPMA TUIABJICHUS U HK30TepMa Pa3pyLICHUs HAJIAraroTCs IPYT Ha ApyTa.

Tunosast kpuBas TI'A ¢opmbl 4 KpHCTATUUECKOH CBOOOTHON (OpPMBI MOKa3zaHa Ha
¢urype 15. Kpusas TeruoBoro rpasumerpuueckoro ananusza (TT'A) ¢ ¢urypsr 15 nokassiBaer

notepro Maccbl OkoJo 3,54% mpu 100°C. CoennHeHue NeCONbBATUPYET MPU TEMIEpPaType

Havasa okoso S0°C. CoenuHeHue pasyaraercst Ipy Temreparype Hauajaa okoyo 165°C.
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O1leHKa fUHAMHUYECKOH copOLuu Baaru

Tunosas kpusast ICB s popmsl 4 kpucrammnueckoil cBOOOAHON (HOpPMBI MTOKa3aHa Ha

¢urype 16.
®opma 3 nemoHCTpupyeT okosio 5,01% yBennyeHue Maccel B UHTEPBAJIE BIAKHOCTU OT

5% no 90% otHOCHUTENBHOI BiaxkHocTU. Popma 4 cunTaeTcst yMepEeHHO TMIPOCKOITUYHOM.

Monyuyenne 5: Tper-0yTHa-(3S)-3-((6-6pom-1-(trerparuapo-2H-nupan-2-ui)-1H-

»
COH N Br
= N N
D a) NaH ;Q/
N o)
o] (0] b) F
\ »
Br N’N OJ\O
O -

I'mnpun Hatpus (0,201 r, 8,36 mmonb) nobasistoT k pactBopy (S)-N-boc-3-nupuanHona

HHAA30J1-4-WJT)OKCH)THPPOIUANH-1-kapOokcuaaT

(1,25 1, 6,69 mmonp) B IM® (12 mu) B armocdepe Np mpu 0°C, M peakIMOHHYIO CMECh
nepemMeInuBaT npu KT B TeueHne 20 muHyT. loGasnstor 6-6pom-4-¢rop-1-(Terparuapo-2H-
nupaH-2-un)- 1H-unnazon (1,0 r, 3,34 MMOJIb), U pEaKIIMOHHYIO CMECh IEPEMELITNBAIOT TPHU KT B
tedeHue 1 gaca. JloOasmsror Boay (1 Mil), U peakIMOHHYIO CMECh KOHLIEHTPUPYIOT 6 GaKYyMe.
Heounmennslii npoaykT ounmmaroT (uam-xpoMaTorpadueil Ha KonoHke ¢ npumeHeHuem 40%
STUJIALIETATa B T€KCaHe C MosydeHneM TpeT-0yTui-(3S)-3-((6-6pom-1-(terparunpo-2H-nupan-2-
wn)-1H-uanaszon-4-un)okcu)nupponunus- 1-kapookcunara (1,40 r, 3,00 mmonb, 90% BbIXOX).
(m/z): [M+H]" paccu nnst Co1HagBrN3Oy4 466,13, Haiineno 466, 1.

[Monyuyenune 6: Tper-6yTHA-(3S)-3-((6-(3-x710p-4-rugpoxkcudenn)-1-(terparuapo-

2H-nupan-2-un)-1H-ungazon-4-na)okcu)nuppoauaul-1-kap6oxcuiaar

N
04 Br HO 'S OH
N ) OH o ‘
N HO N O cl
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Anerar nammanusa (0,135 r, 0,600 mMonb) nOOaBIAOT K pPacTBOpPY 3-xJop-4-
runpokcudennndboponosoit kuciaotel (0,776 1, 4,50 Mmoinb), Tper-OyTua-(3S)-3-((6-6pom-1-
(rerparunpo-2H-mupan-2-un)- 1H-ungazon-4-um)okcu)nmupponunus- 1-kapbokeunara (1,40 ,
3,00 mmons), 1,1-6uc(au-T-Oytundocduno)deppouena (0,285 r, 0,600 mmonb) u dochara

kamust (1,912 r, 9,01 mmons) B 1,4-auokcane (12 mi) u Boge (3,00 mi). PeakiimoHHy0 cMech
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JerazupyroT a3oroM B TedeHue 10 MuHyT u 3areMm nepememnBaroT npu 110°C B TeueHue 2
4acoB. PeakIOHHYI0 CMeChb KOHLEHTPHUPYIOT 6 6akyyme 10 oobema okono 5 mi. Jlobasisror
HACBIIEHHBIH BOAHBI pacTBOp XxJjopuza aMMoHus (20 MJI) W CMeCh SKCTParupyrooT
MeTuiaeHxaopuaoM (3x20 mu). DKCTpakThl METHJIEHXJOpUAA OOBEIUHSIOT, CyIIaT Haj
Cyab(paToM HaTpusi M KOHLEHTPUPYIOT 6 6aKyyme C TOJy4eHHEeM KOPHUYHEBOH >KHIKOCTH.
HeounineHHy0 JKUIKOCTh OUUINAIOT (udII-Xpomarorpadueil Ha KOJOHKe ¢ mpuMeHeHneM 50%
STHJIaLleTaTa B TeKcaHe C monydeHueMm Tper-OyTui-(3S)-3-((6-(3-xnop-4-runpoxcudenmn)-1-
(rerparunpo-2H-nupan-2-un)- 1H-ungazon-4-un)okcu)nupponunus- 1-kapbokcunara (1,35,
2,63 Mmonb, 87% BBIXOA) B BUJE MPO3PA4HON kenToil xuukoctd. (m/z): [M+H]" paccu s
Cy7H32CIN3Os5 514,20, Hatineno 514,2.

HMonyuenne 7: (S)-2-xa0p-4-(4-(nupposnauH-3-unokcu)-1H-unaazon-6-ui)penon
OH
o
N
N O cl

Up HCl

e
N IrorcaH
DJ\O

pu

4,0N HCI B nuoxkcane (13,13 mu, 52,5 MMounb) 100aBisAOT K pacTBOpy TpeT-OyTmi-(35)-
3-((6-(3-xnop-4-runpoxcudennn)- 1-(rerparugpo-2H-nupan-2-un)- 1 H-ungazon-4-
WI)OKCH)IUPpOIUAnH- 1-kapbokcumara (1,35 1, 2,63 wMmonb) B auokcane (6 ™), u
peakIMOHHYI0 cMech mepememnBaioT npu 60°C B Teuenne 30 MUHYT. PeaknnoHHyIO cMech
KOHLEHTPUPYIOT 6 6akyyme ¢ mnonydeHueMm (S)-2-xnop-4-(4-(nmupponuaus-3-unaokcu)-1H-
uHaa307-6-un)penona B suge comu HCI (0,962 r, 2,63 mmonb, 100% Beixon). (m/z): [M+H]*
paccu st C17H;6CIN3O; 330,09, Hatineno 330,2.

pumep 2: (S)-1-(3-((6-(3-xa10p-4-ruapoxcudenn)-1H-ungazon-4-

WJI)OKCH)THPPOTUAUH-1-uI)npon-2-eH-1-0H

OoH OH
A g
H
N cl N o
N AKPUTCMIXIOPHUL, N N O
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OCHOBAHME XIOHMUI'A

H »

N
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2

N, N-gumonponmmtuiaamuH (4,59 mn, 26,3 Mmone) nobasistor k pactsopy conu HCI
(S)-2-xnop-4-(4-(mupponuaus-3-unokcu)- | H-uanazon-6-un)dpenona (0,962 r, 2,63 Mmomnb) B
JIM® (13,0 mun) mpu 0°C, 3arem axpunomnxiopun (0,277 mi, 3,41 mmonb). PeakunoHHyo cMech

NepeMEIINBAOT NPU KT B Te€UeHUE 15 MHUHYT, 3aTeM KOHLEHTPUPYIOT A0 00BEMa OKOJIO 2 MIL
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HeounmmenHyo KUAKOCTh OYMIIAOT xpomarorpadueit Ha komonke C18 ¢ mpemapaTuBHOMN
mKajioi ¢ npuMmeHenneM rpanueHta 20-80% aueronutpun B Boge ¢ 0,05% TpudTopykCcycHOM
KHUCJIOTBI c MOJIyYeHUEM (S)-1-(3-((6-(3-xnop-4-runpokcudenmn)- | H-ungazon-4-
WJT)OKCH ) TUPPOSUANH- | -um)nporn-2-eH-1-oHa B Buge conu TOK (344 wr, 0,691 mmonsb, 26,3%
Bbxon). (m/z): [M+H]" paccu mis CyoH 13CIN3O3 384,10, naiineno 3841, 1H AAMP (400 MI'w,
JAMCO-d6) 6 13,03 (c, 1H), 10,33 (¢, 1H), 7,98 (¢, 1H), 7,74-7,67 (m, 1H), 7,57-7,49 (m, 1H),
7,24 (¢, 1H), 7,07 (m, J=0,5 I'u, 1H), 6,80 (¢, 1H), 6,69-6,56 (M, 1H), 6,18-6,11 (M, 1H), 5,71-
5,62 (m, 1H), 4,01-3,60 (m, SH), 2,35-2,14 (M, 2H).

MHoayyenne  8: TpeT-0yTHJI-3-(2-((6-0pom-1-(Terparuapo-2H-nupan-2-un)-1H-

HHAA30J1-4-HJ1)OKCH)TPONaH-2-ui)a3eTuanH-1-kapookcuaar
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B cyxym CUMHTWUIIIUOHHYIO TPOOHPKY, mpoayTyio N,, nobasistor Tper-OyTmi-3-(2-

THIPOKCHUIIPOTIAaH-2-1iT)a3eTuanH- 1 -kapOokcunar (374 mr, 1,74 MMounb), pacTBOpPEHHBIH B 2,4 M
JIM®, u pactBop oxinaxnarT a0 0°C. 60% MaccoBbIX TUAPHUA HATpUs B MUHEPAJIbHOM Macie
(134 wr, 3,34 MMOJIb) MeIJIEHHO NOOABISIOT K MEPEMEIINBAEMOMY PAaCTBOPY, U PEAKLIMOHHYIO
CMeCh HAarpeBaroT A0 KT mocie nodasneHus. [IeHHCTYI0 peakLnOHHYIO CMECh MePEeMEIInBAlOT B
tedeHue 30 MUHYT, 3aTeM cHOBa oxyaxmaroT 1o 0°C. PactBop 6-6pom-4-¢rop-1-(TeTparuapo-
2H-nupan-2-un)-1H-unnazona (400 mr, 1,34 mmonb) B 1 min JIM® menneHHO HOOaBISIOT B
CHMHTWULIMOHHYIO TPOOMPKY, COZEPIKAILIyI0 pacTBOp OpraHudeckoro Harpus. Ilocre
n00aBJIEHUs] PEAKIIHOHHYIO CMECh HATPEBAIOT 10 KT M MEPEMEIMBAIOT B TEYEHUE 2 YaCOB, MOCIE
yero JKXMC mnoka3biBaeT MOJHOE MPEeBpalleHue UCXOJHOTO MaTepuaia B JKeJaeMbIi TIPOIYKT.
PeakimonHyro cmechb racsat memneHHbIM noOasinenuem 1 min H,O u 1 mn EtOAc, 3arem
NepeMEIIBAI0T B T€YeHUEe 5 MUHYT. [[Byx(a3Hblil pacTBOp 3aTeM MEPEHOCST B JEIUTENbHYIO
BOpOHKY U nodasisiror eme S mu HyO. Cmeck skcrparupyrot 3 pasza 10 mur EtOAc, u BogHbIi
cioit orOpaceiBaroT. OOBeNMHEHHbIE OpraHnYeckue (pakLyy 3aTeM MpoMeiBaroT 3x10 m 1:1
H,O:HacpilieHHBIM pacTBOPOM CONU AN ynajeHus: octatoyHoro JIM®. Opranudeckuil cioit
3areM cymar Haa NaxSOs, GUIBTPYIOT U KOHLEHTPHPYIOT O CBETJIO-KENTOro Macia. Macio
3areM ounmarT Qundi-xpomaTorpadueil Ha KOJNOHKE C mnpuMeHeHHeM rpaauenta 0-40%
EtOAc:rexcan. IIpoayKT BBIOENSAIOT YUCTBIM B BHZE NMPO3PAYHOro OECIIBETHOTO BSI3KOTO Macia
(288 wr, 44% BbIXON).

IHonyuyenne 9:  Tper-0yTHa-3-(2-((6-0pom-1-(Terparnapo-2H-nupan-2-ui)-1H-

HHAA30J1-4-HJ1)0KCH)IPONaH-2-ui)a3eTuanH-1-kapookcuaar
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1:1 cmech amerara mnamiamus (26,2 wmr, 0,116 wmmonb) wu 1,1°-Ouc(au-t-
oyrundochuno)peppouena (55,3 wmr, 0,116 mmoab) n0OABISIOT K PacTBOPY 3-XJop-4-
runpokcuden3onooponoBoii kuciotel (151 wmr, 0,874 mmonsb), Tper-OyTmi-3-(2-((6-6pom-1-
(rerparunpo-2H-nupan-2-mn)- 1 H-uHna301-4-1i1)OKCH )IponaH-2-1i1)a3e TUANH- | -kapOoKcHiaTa
(288 wr, 0,582 mmonb) u pocdara kamust (371 mr, 1,747 mmons) B 1,4-auokcane (2,0 M) u Boze
(0,50 ™). PeaknmoHHYIO CMeChb JEra3upyroT a30oToM B TeueHHe 10 MHHYT U 3areMm
nepemernBatoT npu 110°C B Teuenue 2 yacos. PeakIIMOHHYI0 CMeCh KOHLIEHTPUPYIOT 6 8AKyyMe
10 o0bpeMa okoJio 5 Mit. JIoOaBIsSIOT HACHIIEHHBIN BOAHBIN PACTBOP XJIOPUAA aMMOHUS (5 M), U
CMECh 3KCTPArupyrT 3THIALETaToM (2x5 mur). DKCTpakThl 3THALETaTa OOBEOUHSIIOT, CYIIAT
Hax cynb(haToM HATPHUS M KOHLEHTPUPYIOT 8 6AKyyMe C TOJYYEHHEM KOPHYHEBOH KUIKOCTH.
HeounmmeHHyo JKUAKOCTh OYMIIAIOT (uII-xpomarorpadueil Ha KoJoHKe ¢ npuMeHeHneM 40%
STUNIALIETAaTa B IeKCaHe C MOJy4eHueM Tper-OyTui-3-(2-((6-6pom-1-(rerparunpo-2H-nupan-2-
wn)- 1H-unnaszon-4-um)okcu)nponan-2-un)azeTuan- 1-kapookeunara (230 mr, 0,424 mmounb,
73% BbIxOH). (M/z): [M+H]+ paccu nnst CogH36N3O5 542,24, naiineno 542,3.

Honyuyenne 10: 4-(4-((2-azeruauH-3-uwa)nponaH-2-uia)oxkcu)-1-H-ungazon-6-umi)-2-

xJjopgenon

¢ )
o—(N

e

TEK, XM

Tper-0yTun-3-(2-((6-6pom- 1-(rerparunpo-2H-nmmpan-2-nin)- 1 H-unnazon-4-
WJT)OKCH)IPOTIaH-2-mi)a3eTuaun- 1-kapookcmnar (230 wmr, 0,424 MMoOnb) pacTBOPSIOT B
nuxiopmerane (1 mm) u memnenHo pobasmstor TP®K (1 wmur). Ilpospaunelii  pacTBop
NepeMelInBaloT NMpU KT B TeueHue S5 dvacos, nocie uero JKXMC mnokasbiBaeT Xopoliee
IIpeBpaLleHNe B XKelaeMblil MPOnyKT. PeakMOHHYI0 CMeCh KOHLIEHTPUPYIOT C nonydeHueMm 4-(4-
((2-azeTunuH-3-wn)npomnaH-2-wi)okcu )- 1 -H-unnazon-6-un)-2-xaopdpenona B Buge comu TOK
(100% BbIxon). (m/z): [M+H]" paccu mns C19HaoN30, 358,13, HaiineHo 358, 1.

Hpumep 3A: (E)-1-(3-(2-((6-(3-xn0p-4-ruapoxcudenni)-1H-ungazon-4-

WJT)OKCH)IPONaH-2-ui)a3zeTuauH-1-un)-4-(aumMeTn1aMuHo)0yT-2-eH-1-0H
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T'ATY (rekcadropdochar 2-(7-a3a-1H-6enzorpuazon-1-mn)-1,1,3,3-TeTpaMeTrinypoHus,
100 mr, 0,263 mmonab) nobaBmsiroT K pactBopy ruppoxiopuna (E)-4-(numernnamuno)OyT-2-
eHoBO# kucnoThl (34 mr, 0,263 mmonb) B IM® (1 mi1). PeakimoHHYIO CMeCh MEepPeMELIHBAlOT
IpU KT B T€YEHHE 5 MHUHYT, 3areM n00aBisttoT conb TOK 4-(4-((2-azernaus-3-win)nponas-2-
win)okcu)- 1-H-unnazon-6-un)-2-xnopdenona (118 mr, 0,251 mmons), 3atem JAUITDA (0,438 mi,
2,507 mmonp). PeakMOHHYIO CMeCh NMEPEMEINUBAIOT MPH KT B TeUEHHE 15 MHUHYT U 3aTeM
KOHLGHTPUPYIOT 6 6aKyyme ¢ TIONYYeHHEM >KEeNTOH >KUAKOCTH. HeounIneHHYH >KHIKOCTB
ounmaroT CXKX (CBEpXKpUTHUECKON JKUIKOCTHOH XpomaTorpadueii) ¢ mpenapaTuBHON KaJIOH
C MPUMEHEHHEeM METaHOJa C JKUAKOH NBYOKHChIO yriepona ¢ moiyderueM (E)-1-(3-(2-((6-(3-
xJop-4-runpokcudennn)- | H-uanazon-4-wn)okcn)nponas-2-mn)a3eTuaus- 1 -ni)-4-
(numeTHIaMuHO)OyT-2-eH-1-0Ha (41,3 mr, 0,084 Mmoib, 33% BbIx0n). (M/z): [M+H]™ paccu mnst
CasHoCIN4O3 469,20, maiineno 469,2. "H SIMP (400 MI'y, JIMCO-ds) 8113,07 (¢, 1H), 10,33
(c, 1H), 7,95 (¢, 1H), 7,62 (n, J=2,3 T'u, 1H), 7,47 (an, J=8,5, 2,3 I'u, 1H), 7,34 (c, 1H), 7,04 (7,
J=8,5Tn, 1H), 6,85 (#, J=1,1 'y, 1H), 6,63-6,53 (m, 1H), 6,39 (n, J=15,3 'y, 1H), 4,37-4,23 (m,
2H), 4,11-3,91 (m, 2H), 3,69 (n, J=6,4 I', 2H), 3,02-2,90 (M, 1H), 2,62 (c, 9H), 1,32 (c, 9H).

Ipumep 3B: Kpucrammnueckuit (E)-1-(3-(2-((6-(3-xm0p-4-ruapoxcudenn)-1H-
HHAA30J1-4-HIT)OKCH)TPONAaH-2-WiT)a3eTHAUH-1-11)-4-(ITHMe THIIAMHHO)0y T-2-eH-1-0H,
¢popma 1

®opma 1 sBisercst Ge3BOOHBIM CBOOOIAHBIM OCHOBAaHHEM KPHCTAJIHUECKOW (POpPMBbI
COeMHEHMs 3.

80 mr coenuHeHHst 3 B BUAe aMOP(HOro CBOOOTHOTO OCHOBAHMS PAcTBOPSIOT B 0,5 MiI
sTaHona. llomyd4eHHYH0 CMeCh MEepPeMElIMBAIOT B TEYEHHWE OJHOrO IHS NPU KOMHATHOU
TeMIepaType ¢ NOJyYeHHEeM ocanka. TBepaoe BEIECTBO BBIACISIOT (UIbTPALHEH, TPOMBIBAIOT
1 M 3TaHONA M CYIIAT B OKPYJKAOIIMX YCIOBHAX B TEYEHHE HECKOJIBKUX YaCOB C MOTyYE€HUEM
bopmsr 1.

AnbrepHaTUBHO, B 50 MJI KPYrOJIONOHHYIO KOJOy AOOABISIOT COENMHEHHE 3, KOTOpPOe
ounmeno SiG (1,3 r, 2,77 mMonb), 1o0aBysiroT 10 MIT alleToHa U CMECh MEPEMEIITUBAIOT TPHU KT.
Jl00aBISIOT 3aTPaBKy KPUCTAIUTMYECKOTO CBOOOJHOTO OCHOBaHUs (opmel 1. B TeueHne BpemeHn
oOpasyercss rycras Oenas cycneH3us. DuubTpanyst U CyIIKa AaeT | I KPUCTAIUIMYECKOTO
cBoOoHOrO OcHOBaHUsA Gopmsbl 1 ¢ urcroroit >98%.

IIpumep 3B: Kpucranauueckuun (E)-1-(3-(2-((6-(3-xy0p-4-ruapoxcudenn)-1H-

HH230/1-4-UJ1)0KCH)IponaH-2-ui)azeTuanH-1-u1)-4-(aumMerniaMmuHo)0yT-2-eH-1-0H,
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(¢popma 2

@opma 2 sBisieTcss CBOOOAHBIM OCHOBAHHMEM THIpaTa KPUCTAIIMYECKOW (HOpPMBI
COENIMHENUS 3.

55 Mr amop¢HOro cBOOOIHOTO OCHOBAaHMS COEAMHEHUs 3 pacTBOpsIOT B 0,25 ™I
meraHona. Ha a3Toit cramum Bony n0OaBNSIOT B KAa4eCTBE aHTUPACTBOPUTENS B COOTHOIIEHHUU
okono 1:2 wmeranom:Boma. IlonmydeHHyro cMech 00paOaThIBAIOT YJIBTPa3BYKOM B TEYEHHE
HECKOJIbKUX MHUHYT IIpU KOMHATHOM TeMmIiepatype cC mnosyuyeHueM ocanka. [lomydeHHyro
CYCIIEH3UIO TMEPEeMEIIMBAOT B TeueHWe | IHS Mpu KOMHATHOW Temrmiepartype, (QuibTpymoT,
MPOMBIBAIOT 1 MJI ME€TaHOJIA U CyIIAT ¢ MOJay4YeHrueM Gopmbr 2.

ANBTEPHATUBHO, COENUHEHHE 3 PACTBOPSIOT B 3TAHOJIE U BOJE WJIM METAHOJIE M BOJIE
NOJIHBIM pacTBopeHrneM B 10 oOpemax cnmpTa ¢ MOCHEAYIOLINM MEIJIEHHBIM T00aBICHUEM
npubnu3uTensHO 8-10 0O0bEMOB BOIBI 1O TOUKH 3aMyTHEHUS. J{0OaBISIFOT 3aTpaBKy GOpMBI 2, U
B T€UEHHE BPEMEHH MEIJIEHHO 0o0pasyeTcs CyCHeH3Hs. 3aTeM MEIJIEHHO JOOaBISIOT eIle BOAY
(oxono 10 00BEMOB), U MONyUYEHHOE TBEPAOE BELIECTBO (UIBTPYIOT M CYLIAT C MOJIyYEHUEM
bopmbl 2.

IIpumep 3C: Xapaxkrepuszanusi popmsi 1

O6pasupl popmbl 1 aHAMM3HPYIOT MOPOIIKOBOW peHTreHoBckod nudpakumen (ITPI),
muddepennmnanpaoil  ckaHupyromeit  kamopumerpueit  (JICK), TepmorpaBumMeTpuuecKuM
anamu3oM (TI'A) n nuramugeckoii copbrueti Binaru (JICB).

IlopolKkoBasi pEHTT€HOBCKAsI I[I/Id)DaKLII/Iﬂ

N300parkeHue MopoImKoBol peHTreHOBCKOH nudpakunu Gopmsl 1 nmokazaHo Ha durype

1.
Ha6n}oz1aeMble HPI[ INOJIOKCHUA ITUKOB ABA-TOTa U d—paCCTOHHI/IH IIOKa3aHbl HUKE.

2-TaTa d(A) TLiomann A%
5,65 15,63 343682 100,0
7,12 12,40 17888 52
10,02 8,82 13064 3.8
11,16 7,92 60848 17,7
13,10 6,75 13327 3,9
14,22 6,22 343837 100,0
14,82 5,97 158470 46,1
15,16 5,84 338146 98,3
16,55 5,35 84525 24.6
17,06 5,19 188182 54,7
19,31 4,59 251362 73,1
20,08 4,42 57430 16,7
21,08 421 20843 8,7




66

21,65 4,10 45528 13,2
22,51 3,95 88807 25,8
22,98 3,87 75161 21,9
24,43 3,64 95427 27,8
25,02 3,56 74549 21,7
25,72 3,46 24251 7,1
26,80 3,32 23046 6,7
27,06 3,29 26069 7.6
2831 3,15 10766 3,1
30,08 2,97 45168 13,1
30,31 2,95 38502 11,2
32,08 2,79 22050 6.4

TermioBoU aHAIU3

Tunmosast JICK Ttepmorpamma ¢opmbl 1 kpuctamamueckoi cBoOomHOW (opMbl B
COOTBETCTBUH C JaHHBIM H300peTeHueM mnoka3ana Ha Qurype 2. Kpusas nuddepenunanbHoit
ckanupyromeit kanopumerpuu (JCK), 3amucanHast co ckopoctbio HarpeBanusi 10°C B MUHYTY
IEMOHCTPHPYET NHK SHIOTEPMHUYECKOTO TEIJIOBOTO IIOTOKA, HAEHTU(UIIMPOBAHHBIN Kak
Nepexo]l pacijiaBa ¢ TemrepaTypoil Hadana rnpu oxosno 154,9°C u nukom npu okono 162,9°C.
ITocne nnaBneHus cpazy MPOUCXOAUT PA3JIOKEHUE.

Kpucrannudeckas ¢popma xapakrepusyercss KpuBoi nuddepeHanbHoNl CKaHUPYIOIIen
KaJIOPUMETPUH, 3aIIMCAaHHON €O CKOpOCThio HarpeBaHus 10°C B MHHYTY, KOTOpas MOKa3bIBAET
MAaKCUMyM 3HJOTEPMUYECKOrO TEIUIOBOrO IMOTOKAa C MNHMKOM 1pu okono 162,9°C.
Kpucramnmuyeckas ¢opma xapakrepusyercs KpuBoil aupepeHLHaNbHON CKaHUPYIOIIEH
KaJIOpDUMETPUH, 3aIMCAHHON CO CKOpocThio HarpeBaHust 10°C B MHHYTY, KOTOpasi MOKa3bIBaeT
MaKCHMYM 3HIOTEPMHUUECKOr0 TEIUIOBOrO MOTOKA ¢ MukoM npu 162,9+3°C.

Kpucranmudeckas popma xapakrepusyercsi kpuo auddepeHunanbHOl CKaHUPYIOIIEH
KaJIOpUMETPUH, 3aIMCAHHOM cO ckopocThio HarpeBaHus 10°C B MHHYTY, KOTOpasi MOKa3bIBaeT
MaKCHUMYM 3HIOTEPMHUYECKOTO TETIOBOTO MOTOKA NpH Temrepatype oT okoso 154,9°C no okono
171°C.

Tunosast kpuBass TI'A ¢opmer 1 kpuctamamueckol cBOOOAHON (POpMBI MOKa3aHa Ha
¢urype 3. Kpusas Termosoro rpasumerpuueckoro ananmuza (TT'A) ¢ ¢urypsr 3 mokassiBaer
HE3HA4YUTeNbHYI0 noTepto maccsl okouno 0,14% npu 100°C. CoenuHenne pasnaraercsi Ipyu TOUKe
Hayaja pasyoxkeHus okono 175°C.

O1ueHKa fUHAMHUYECKOH copOLuu Baaru

Tunosas kpusast ICB s popmer 1 kpucrammnueckoil cBoOOAHON (HOpPMBI TOKa3aHa Ha

¢urype 4.
®opma 1 gemoncTpupyer 1,62% yBenuueHue Maccbl B UHTEPBaJE BIAXKHOCTH OT 5% A0
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90% otHOCUTENBHOI BraxxHOCTU. Popma 1 cunTaercs ciaerka FTMrpoOCKONUYHOMN.

IIpumep 3D: XapakTepusauus popmbil 2

OO6pasup!l Gopmbl 2 aHANTU3MPYIOT MOPOIIKOBOM peHTreHoBckoi nudpakuuen (ITPJT),
muddepenumanbHoil  ckanupyromei  kamopumerpuein  (JICK), TepmorpaBUMeTpHUECKUM
anaimnzoM (TI'A) u nunamudeckoii copbuueit Bnaru (JICB).

HOQOLHKOB&;I PEHTTCHOBCKAA gl/@pa}(gm{

H300pakeHne MopoIIKOBOH PEHTIeHOBCKOM Audpakuuu GopMbl 2 MOKa3aHO Ha Gurype

5.
Habmronaembie [TP/] monoskeHust MUKOB IBA-TATa U d-pacCTOSIHUS TIOKA3aHbI HUXKE.

2-TrTa d(A) Ilnomann A%
6,90 12,80 248788 52,1
9,15 9,66 73363 15,4
10,00 8,84 92849 19,4
11,18 7,91 42354 8,9
12,76 6,93 34590 7,2
13,33 6,64 33198 6,9
13,82 6,40 75603 15,8
14,43 6,13 20656 43
15,51 5,71 93338 19,5
16,04 5,52 19890 4,2
17,00 5,21 58922 12,3
17,90 4,95 339924 71,1
18,31 4,84 477815 100,0
20,90 4,25 169039 35,4
22,06 4,03 68934 14,4
22,51 3,95 110745 23,2
25,00 3,56 23916 5,0
26,92 3,31 52661 11,0
27,26 3,27 63506 13,3
27,61 3,23 22650 4,7
29,37 3,04 15298 3,2
30,53 2,93 24930 52
30,92 2,89 22089 4,6

TemioBoM aHAIU3

Tunosas JICK Ttepmorpamma ¢opmsl 2 kpucTajuindeckoil cBoOoaHoi GopMbl mokazaHa
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Ha ¢urype 6. Kpusas nuddepennmanpHoii ckanupyromeii kagopumerpun ([ICK), 3anmncanHas
co ckopocThio HarpeBaHus 10°C B MUHYTY A€MOHCTPUPYET SHAOTEPMY AECONbBATALIUU C TOUKOM
Havayna nipu okoyio 52,7°C u nmukoMm npu okosio 84,4°C, u 3HAOTEPMON IIABJIEHUsI C TOUYKOU
Haudajna npu okojo 160,0°C u nukom npu okosio 167,6°C. Ilocne nnasneHus: cpasy IpOUCXOAUT
pasyoKEeHHe.

Tunosas xpusas TI'A ¢opmel 2 kpucTanInyeckoit cBoOOIHON (HOPMBI B COOTBETCTBHHU C
IaHHBIM M300peTeHneM rokasana Ha ¢urype 7. Kpupas TerioBoro rpaBUMETpUYECKOro aHaIN3a
(TTA) ¢ durypst 7 mokasbiBaeT moTtepro Macchl okoyo 6,73% mnpu 75°C. CoenuneHue
IecoNbBAaTUPYET Tpu Temrepatype Havana okojo 25°C. CoemuHeHue pazjaraercs Mpu
TeMIiepatype Havana okojo 185°C.

O1leHKa AUHAMUYECKOH COPOLIMU BJaru

Tunosast xpuBas JICB pmna ¢opmbl 2 KpUCTAUIMYECKOH CBOOOAHOH (oOpMBI B
COOTBETCTBHH C JAaHHBIM HM300peTeHHeM IMoka3aHa Ha ¢urype 8. @opma 2 mpespaimmaercs B
rugpat (¢popma 2b) npu OB Beiue 65%. deruaparanms npoucxonut npu OB Hiwke 15%. Obmee
norjouenye Baaru npu 5%-90% OB cocrasnser 7,99%.

IIpumep 3E: Xapaxkrepuszanusi ¢popmsi 2b

O6pa3ip! popmbl 2b aHANTU3UPYIOT MOPOIIKOBOH peHTrenoBckor audpaximeid (ITP).

IlopoikoBasi pEHTI€HOBCKAasI I[I/Id)DaKLII/Iﬂ

N300parkeHne MOPOIIKOBOM PEHTIEeHOBCKOH nudpakunuu ¢popmel 2b nokasano Ha purype

17.
Habmronaembie [1P/] monoskeHust MUKOB 1BA-T3Ta U d-pacCTOSHUS TIOKAa3aHbI HUXKE.

2-TrTa d(A) ILnomann A%
7,61 11,60 182433 39.1
10,33 8,56 128795 27,6
11,25 7.86 13807 3
12,71 6,96 102263 21.9
13,23 6,69 34318 7.4
13,66 6,48 86861 18.6
13,90 6,37 60997 13.1
15.02 5.89 53064 11,4
15,27 5,80 166039 35.6
15.88 5,58 163970 35.2
16,33 5,42 87102 18,7
16,76 5,29 364312 78,2
17,90 4,95 346920 74,4
18,26 4,85 105152 22,6
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20,67 4,29 465993 100
21,37 4,16 104882 22,5
21,92 4,05 69905 15
22,31 3,98 133265 28,6
22,90 3,88 42178 9.1
23,22 3,83 20810 4,5
23,61 3,76 39278 8.4
24,74 3,60 160353 344
25,78 345 67865 14,6
26,23 3,40 30059 6.5
26,73 3,33 120802 25.9
27,57 3,23 17553 3.8
29,10 3,07 75111 16,1
29,39 3,04 97911 21
30,72 2,91 66141 14,2
30,94 2,89 71606 15.4
31,69 2,82 14912 3.2
32,06 2,79 33582 7,2
33,76 2,65 16247 3.5
34,35 2,61 18479 4
Honyuyenne 11:  4,6-auxaop-1-(terparuapo-2H-nupan-2-un)-1H-nupaszono|3,4-
d]mupumMuauna
SIS
H O =
BRI !
& pTsOH &

4,6-nuxnop- 1 H-mupazono|3,4-d Jrupumunus (2,50 1, 13,23 MMounb) 100aBIsAOT B KOJIOY
U pacTBOpSIIOT B 1,4-nnokcane (52,9 mun). 3aTeM n00aBIISIIOT MOHOTUAPAT IT-TOJYOJICYIb(OHOBOMH
kuciotsl (pTsOH, 0,25 r, 1,32 MMoub) K Mpo3pavyHOMY OJIETHO-JKEITOMY PacTBOpY, 3aTeM 3,4-
muruapo-2h-mupan (1,8 mu, 19,84 mmonb), u peakMOHHYK cMmech HarpeBaroT 10 40°C u
NEePEMEIINBAOT B TeueHHe HOUM. [I0Nyd4eHHYI0 CMeCh 3aTeM OXJIAXKIAIOT U KOHLEHTPUPYIOT 8
saxkyyme. HeounineHHbIH TNPOAYKT OUYMIIAT (udmm-xpomartorpadueii Ha KOJIOHKE C
npumMeHeHueM rpanuenta 0-100% EtOAc:rekcas ¢ nonyuerneM 4,6-nuxiop-1-(terparunpo-2H-
nupan-2-un)- 1 H-mupazono[3,4-dmupumununa (2,6 r, 9,52 mmons, 72,0% BbIXOHN). (M/Z):
[M+H]" paccuntano mis CioH;oClLN4O 274,0, Hatineno 188,9 (nmotepst pparmenta TITI).
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Hoay4yenue 12: Tper-0yTHiI-3-(((6-x10p-1-(TeTparuapo-2H-nupan-2-uia)-1H-

nupasono|3,4-d|nupumuann-4-ua)okcu)MeTua)azeTuaAul-1-kapookcuaar
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B cyxyro kpyriaomoHHyr konOy noOasisitor 1-boc-azerwpmn-3-mn-meranon (1,96 r,
10,47 mmonb) u pactBopsitoT B JIM® (20,0 mu). IlepemermnBaemslii pacTBop oxyaxaaroT g0 0°C
U 3aTeM 100aBisttoT ruapua Hatpus (0,762 1, 19,04 Mmonb). PeakIIMOHHYI0 CMeCh HAarpeBaroT 10
KOMHATHOW TEeMIepaTypbl M IMEpeMeIlnBalOT B TedueHHe 30 MHHYT ¢ MoiydeHHeM OJiemHo-
po3oBoii neHuctol cmecn. Cmech oxnaknarot 1o 0°C u pactop 4,6-nuxiop-1-(terparunpo-2H-
nupas-2-un)- 1 H-mupazono|3,4-d Jrupumununa (2,6 r, 9,52 mmone) B JIM® (10 mi) nodaBnstroT
yepe3 KaHIOMO. PeakIMOHHYH0 CMeCh HAarpeBalOT 1O KOMHATHOW TEeMIIepaTypel U
nepeMelInBaloT B TeueHue 3 4vacoB. PeakinuoHHyro cmech 3arem racar 120 mun H,O u
skctparupyroT 3 pasa 30 mi EtOAc. Opranuueckuii pacTBop 3aTeM npombiBaroT 3 pasa 100 mn
pactBopoM HachkimeHHoro pacteopa conu:H,O (1:1). Oprannyeckuii cioii cymar Hax NaySOy,
(GUIBTPYIOT ¥ KOHLEHTPUPYIOT A0 OJIeHO-3KeNTOoro Macnia. HeouuineHHbIH NPOAyKT OYHIIAIOT
¢mm-xpomarorpadueit Ha koysoHKe ¢ mnpuMmenenuem rpanueHta 0-50% EtOAc:rekcan c
NOJyYeHHUEM Tper-OyTmn-3-(((6-xnop-1-(rerparnapo-2H-nupan-2-nn)- 1 H-nupasonol[ 3,4-
d]mupumunuH-4-1)oKCcH)MeTHI )azeTuauH- 1 -kapookcunara (1,95 r, 4,60 mmonb, 48% BbIXON).

Monyuyenune 13: Tper-0yTmi-3-(((6-(4-ruapoxcudpenni)-1-(rerparnapo-2H-nupan-2-

ui)-1H-nupazono|3,4-d|nupumuaun-4-uin)okcu)meTuia)azeTuaua-1-kapdokcuaar
OQ HO OQ
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B xpyrnononnoit konbe Tper-Oytui-3-(((6-xyop-1-(Terparunpo-2H-nupan-2-wun)-1H-
nupaszono| 3,4-d jmupumunus-4-nn)oxcu)MeTrin)azeTuant- 1 -kapookcunar (1,95 r, 4,60 mMmonb)
pactBopsitoT B 1,4-muokcane (23,0 mun). JloOaBnsioT 4-ruppokcr¢eHmIOOPOHOBYIO KHUCIOTY
(0,95 r
ouc(oudenmnpocuno)peppoueH Jnautaguii (0,56 r, 0,69 mmonp), U koiady o0OOpPyAyIOT

6,90 wmmonp), 3arem Bomy (7,7 wmm). JloGammsaor  muxiop[l,1'-

2

0o0paTHBIM KOHJEHCATOPOM, MOMEIIAIOT IMoJ a30T, HarpesaoT 10 110°C u mepemelnBaioT B
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TE€YeHHE HOYHM. PEakIMOHHYI0 CMeCh 3aTeéM OXJIAXTAIT IO KOMHATHOH TeMIeparypel, U
OpPTraHUYeCKUH pacTBOpUTENb yrawaoT 6 eakyyme. HrO (20 mur) noOaBisiloT K OCTaTKy H
skcTparupyrot Tpu pasa XM (30 mut). Opranndeckuii cioit cymar Hag Na,SOy, GuibTpyroT, u
KOHLIEHTPUPYIOT 10 Ye€pPHOro Macia. HeounieHHbIH NPOayKT OYUINAIOT (uidii-xpomarorpadueit
Ha KOJIOHKe ¢ mpuMmeHeHueM rpanueHta 0-100% EtOAc:rekcan ¢ mony4eHHeM TpeT-OyTui-3-
(((6-(4-runpokcudennn)- 1-(terparuapo-2H-nupan-2-wmn)- 1 H-nupazono[ 3,4-d jnupumuans-4-
WJI)OKCH)METHJ)a3eTuAnH- | -kapOokcunara (2,03 r, 4,22 wmmonb, 92% BBIXOZ) B BHIE
skenToro/opankesoro Macna. (m/z): [M+H]* paccuurano nns CosHs NsOs 4822, Haiineno 482,2.
Monyuyenne  14:4-(4-(azeruaun-3-nameroxcu)-1H-nupazono|3,4-d|nupumuaun-6-

ui)peHon

TaK: JIXM {1:2)

N
H
N

B kpyrnomonnoii komnbe, Tper-Oytui-3-(((6-(4-runpokcudenmn)-1-(rerparuapo-2H-
nupas-2-un)- 1 H-nupazono| 3,4-d Jnupumunns-4-nm)okcu )MeTn )azeTuans- 1 -kapookcmnar (2,03
r, 4,22 mmonb) pactBopsaoT B JIXM (10,0 mu) u mennenHo nobGasistor TOK (5,0 mim) mpu
KOMHATHOW Temrepatype. PeakLMOHHYH CMeCh MepeMEelInBaKOT B TedeHue 18 uacoB ¢
NOJIy4€HUEM OpPaHXKeBOIro/(pHONeTOBOro pacTtBopa. PeakIMOHHYI0 CMeCh KOHIIEHTPHUPYIOT 6
6aKyyme C TIOJIYYEHHEM CepOro/OpaH;KeBOrO TBEPAOrO BELIECTBA. YKAa3aHHOE B 3aroJIOBKE
coennHeHue BbiAensitoT B Buae comu TOK co 100% Bexomom (1,25 r, 4,22 mmons). (m/z):
[M+H]" paccuurano nnsa CisH sNsO, 298, 1, naiineno 298,3.

IIpumep4: 1-(3-(((6-(4-ruapoxcudenmn)-1H-nupazono[3,4-d| nupumuaun-4-

WJI)OKCH)MeTHJI)a3eTuaAuH-1-uia)npon-2-en-1- OH
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B KPYTJIOIOHHOM KoJioe, 4-(4-(azerunuH-3-unmerokcu)- | H-mupazono[ 3,4-
d]mupumununs-6-mn)penontpupropykcycuyro kuciaory (1,25 r, 4,20 mMMmonb) pacTBOPSIIOT B
JIM® (21,0 M) u nobaBnsroT aumzonponmwidTUiaaMuH (3,67 mi, 21,0 Mmmons). PeakunonHyro
cMmech oxnaxaaroT 10 0°C U mepeMelMBarT B TEUEHHE 5 MUHYT, 3aTE€M MEJIEHHO J00aBISIOT

akpunowixuopun (0,273 mi, 3,36 MMOJIb), 3aTEM NepeMennBatoT B Tedenue 15 munyTt npu 0°C.
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PeakumoHHYI0 CMeCh HarpeBarOT A0 KOMHATHOW TeMIepaTypbl U KOHLEHTPUPYIOT 6 6AKYyMe.
Heouniennsiii npoaykt pacteopsitoT B 1:1 MeCN:H,0 u ounmarot npenapatusrHoiit BOXX ¢
oOpamenHoi (aszoit ¢ mpumeHeHneMm rpaguenta 20-80% MeCN:H,O. Xemaemble ¢pakiuu
O0BEANHSIOT U JTHOQUIU3UPYIOT C MOJYYSHHEM YKAa3aHHOTO B 3arojioBke coeanHeHus (434 mr,
1,235 mMoitb, 29% Beixon). (m/z): [M+H]" paccunrano mns CigHy7NsO3 352, 1, Haiineno 352,2.
'H SIMP (400 MI', JIMCO-dg) & 8,32-8,23 (n nHaznay, 2H), 8,07 (¢, 1H), 6,89-6,81 (n HazHay,
2H), 6,30 (an, J=17,0, 10,3 I'u, 1H), 6,07 (an, J=17,0, 2,3 I'u, 1H), 5,63 (ux, J=10,3, 2,3 I',
1H), 4,81 (n, J=6,5 T'u, 2H), 4,36 (1, J=8,6 ', 1H), 4,12 (o, J=8.,6, 5,4 T'u, 1H), 4,06 (T, 1H),
3,82 (an, J=10,2, 5,5 T'u, 1H), 3,24-3,10 (M, 1H).

oayyenue 15: Tper-0yTHj-3-(((6-6pom-1-(Terparuapo-2H-nupan-2-uia)-1H-

HHAA30J-4-HJ1)0KCH)MeTHI)a3eTHAUH-1-kapOokcnaar
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1-Boc-azerunun-3-un-meranon (3,44 r, 18,39 mmomnb) noOaBisitOT B BBICYLICHHYIO B
neun Koyidy u pactopsitoT B JIM® (41,8 mur). Pacteop oxnaxxaaror 1o 0°C u nmepeMeImnBarT B
teyeHue 10 munyT, 3ateM nodasisirotr rugpun Hatpus (0,50 r, 20,89 mmons). IlenucTyro cmech
HarpeBaroT 70 KOMHATHON TEMIIEPATyphl U NepeMelnBaroT B TeueHne 30 MuHyT. PeakinoHHyro
cMmech 3areM oxnaxaarT ao 0°C, u pactBop 6-Opom-4-¢Top-1-(Terparuapo-2H-nupan-2-mn)-
1H-unnazon (2,5 r, 8,36 mmonb) B JIM® (10 M) noOaBisitoT depe3 KaHOJK. PeaklnOHHYIO
CMECh HarpeBarOT A0 KOMHATHON TeMIepaTypbl M IEpPeMEIIMBAlOT B TedeHue 1,5 vacos.
Peakimonnyro cmech racat gqodasnenuem 120 mu H,O u skcrparupyror 3 pasa S0 ma EtOAc.
Opranmyeckyro (azy OOBEIUHSIOT M HPOMBIBAIOT 3 pa3a 100 My pacTBOpa HACBILIEHHOTO
pactBopa comu:H,O (1:1). Opranuueckyro ¢asy 3arem cobuparor u cymar Haa NaySOy,
(UIBTPYIOT U KOHLEHTPUPYIOT A0 Mpo3pavHoro OnenHo-xkenroro macia (3,9 r, 8,36 mmorb).
HeouuIineHHbIi TPONYKT NPUMEHSIIOT 63 nanbHelmel ounctku. (m/z): [M+H]" paccunrano nis
Ca1H23BrN304 466,14, HaiineHo 466,1.

MMonyuyenne 16: Tper-6yTHa-3-(((6-(3-¢prop-4-ruapoxcudpennn)-1-(rerparuapo-2H-

nupan-2-ua)-1H-ungazon-4-un)oxkcu)merun)azeruaud-1-kapooxcuaar
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Tper-Oytun-3-(((6-6pom- 1-(terparunpo-2H-nupan-2-un)- | H-unnazon-4-
WJI)OKCH)METHI )a3eTuAuH- 1 -kapOokcumar (3,9 1, 8,36 MMmonb) nobaBnstoT B Koy U
pactBopsitoT B 1,4-muokcane (44,6 wmu). JlobansitorT 3-¢rop-4-ruapokcudeHnI00pOHOBYIO
kuciory (1,96 r, 12,54 mmonn), 3atem Boxy (11,2 mu) u pochar kamusi, TpexOCHOBHBIH (5,33 T,
25,09 mmonb). Jlobasmsror nuxinop| 1,1'-6uc(mudenundocduno)bepponer|namianuii (1,02 r,
1,25 MModb), 11 KOOy 00OPYAYIOT OOpaTHBIM KOHIEHCATOPOM U MOMEIIAIOT B aTMOC(epy a30Ta.
Peaximonnyro cmech HarpeBaroT no0 110°C u nepememnBaroT B TedueHue 18 uacos. Ilocne
OXJIAKICHUS] 1O KOMHATHOW TEMIIePaTyphl, OPraHUUECKUH PAaCTBOPHUTENb YIAISIOT 6 6AKYYME C
nonyueHueM yepHoro macna. K maciy nobasnsitor 10 Mt H,O, u pacTBOp 3KCTparupyroT 3 pasza
40 M JXM. Opranudeckyro (asy cobuparor u cymar Haa NaSO, QUIBTPYOT U
KOHLIEHTPUPYIOT 10 YEPHOro macia. Macino ouuimaroT ¢uniu-xpomarorpadueil Ha KOJIOHKE C
npuMmenenueM rpagueHta 0-100% EtOAc:Hex ¢ monydenuwem Ttper-OyTii-3-(((6-(3-prop-4-
rugpokcudennn)- 1-(rerparunpo-2H-upan-2-nn)- | H-uanazon-4-mn)okcn )MeTmn)a3eTHaH- 1 -
kapbokcmnara (2,58 r, 5,19 mmonb, 62% BBIXOI) B BHAE MPO3PAUYHOTO XKEJITOr0 Macia. (m/z):
[M+H]" paccuntano ays Co;H3,FN305 4982, Haiineno 498,2.

Honyuenne 17: 4-(4-(azeruaun-3-nameroxcu)-1H-unaazon-6-un)-2-propdenon

Q OH OH

7 N O F N O F

e M
DM TeK (1:2)
:

O 2 o

&

N
Boc

B 50-mn  kpyrimomoHHOW konbe  Tper-OyTmi-3-(((6-(3-pTop-4-runpokcudenmn)-1-
(rerparunpo-2H-nupan-2-un)- 1H-unnazon-4-um)okcu)merun)azeTnaus- 1 -kapookcnnar (2,58 T,
5,19 mmonb) pacteopstor B JAXM (10,0 mu). TOK (5,00 mu) meaneHHO HOOABISAIOT K
NPO3pPavyHOMY JKEJITOMY pPacTBOPY TPH KOMHATHOHW Temrmepatype. PeakunoHHyH cMmech
NEepEMEIINBAIOT B TE€UeHHE 24 4YacoB, M IOJNYYEHHBI TEMHO->KENTBINH/(PUONETOBBIH PacTBOP
KOHLEHTPUPYIOT 8 8akyyme ¢ mnonydeHuem comun TOK 4-(4-(azerunun-3-unmerokcu)- 1H-
uHaa3on-6-mn)-2-propdpenona (3,46 r) B BuAe ceporo/xkenroro Teepaoro semectBa (100%
BbIXON). (M/z): [M+H]" paccunrano mis Ci7H ¢FN30, 314,1, Haiineno 314,2.

IIpumep S: (E)-4-(aumernaamuno)-1-(3-(((6-(3-prop-4-ruapoxcudenn)-1H-

HH230/1-4-HJ1)0KCH)MeTH1)a3eTUAUH-1-n1)0yT-2-eH-1-0H
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(2E)-4-(numeTnnaMuHO )0y T-2-eHOBYI0 KUCIOTY (464 wmr, 2,80 mmonb) u TATY (976 wr,
2,57 mmonb) A0OaBISIIOT B KPYIJIOAOHHYHO KoyOy, pactBopstor B JM® (5,5 M) wm
nepemMeInuBaroT B TeueHue 15 muHyT. PactBop 4-(4-(azerupuH-3-mnmerokcn)- 1 H-unnazon-6-
wn)-2-proppenona (1,0 r, 2,34 mmons) B AMP (5,5 M) 3areM MemIeHHO OOOABISIOT K
nepeMeInnBaeMoil peaKIMOHHONW cMecH, 3aTeM auusonpomunTiiaamud (2,0 mir, 11,70 Mmons).
PeakunoHHyI0 CMeCh MEpEeMEINBAOT B TeUueHHe 24 4acoB U 3aTeM KOHLEHTPHUPYIOT 6 GaKYYMe.
Heounienneiii npoaykt pacteopsitoT B 1:1 MeCN:H,0 u ounmarot npenapatusHoiit BOXXX ¢
obOpamenHoit (aszoit ¢ mpumeHennem rpanuenta 20-80% MeCN:H,O. Xemaemble ¢pakuuu
OOBEMUHSIOT W JHOPWIM3HPYIOT C monydeHueM conmu TPK yka3aHHOro B 3arojiOBKe
coenunenus (271 mr, 0,50 mmonb, 21% Bexon). (m/z): [M+H]" paccuurano mns Co3HysFN4O3
425,2, naiineno 425,2, 1H AMP (400 MI', MeOD-d4) 6 7,94 (n, J=0,8 I'y, 1H), 7,39 (ax,
J=125,22 T, 1H), 7,35-7,28 (M, 1H), 7,24 (1, J=1,0 'y, 1H), 7,03-6,93 (M, 1H), 6,80-6,68 (M,
2H), 6,53 (at, J=15,2, 1,1 I'u, 1H), 4,53 (1, J=8,7 I'u, 1H), 4,47-4,34 (m, 2H), 4,35-4,22 (m, 2H),
4,09 (nm, J=10,8, 5,6 I'uy, 1H), 3,93 (an, J=7,2, 1,1 'y, 2H), 3,27-3,19 (m, 1H), 2,88 (c, 6H).

IHonyuenue 18: 6-Bpom-4-nurpo-1-(terparuapo-2H-nupan-2-uia)-1H-unaazon

X —_— N@
'O’N:O pTsOH N*
oN%
Cwmech 6-Opom-4-autpo-1H-unnazona (3,00 r, 12,4 mmons), 3,4-murunpo-2H-nupana,
97% (3,40 mu, 37,2 MMOJIb) U MOHOTHIpaTa M-Todyoscyiab(onoBoi kucnotel (pTsOH, 0,236 T,
1,24 mmonb) B AXM (41,3 Mi1) mepeMeInnBarOT Npy KT B T€YEHHE HOYH. PEakIMOHHYIO CMeCh
(GUIBTPYIOT Yepe3 CIOoW LeJUINTa W KOHLEHTPHUPYIOT. PEakIMOHHYI CMeCh NMPHUHHMAKT Kak
100% mpeBparenue (4,05 r) 1 nepeHOCAT Ha CIEAYIOMIYIO PEaKIUi0 0e3 HalbHeHIIe OUUCTKH.
IHony4enne 19: 6-(4-((Tper-byTunaumernacuani)oxkcu)pernun)-4-uurpo-1-
(Terparuapo-2H-nupan-2-un)-1H-unpazon
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Cwmech 6-(4-((Tper-OyTUanuMeTUIICHITII )OKCH ) peHn )-4-HuTpo- 1 -(terparunpo-2H-
nupaH-2-un)- 1 H-unnasona (1,00 r, 3,07 MMOJIb), 4-(Tper-
Oy THIIIUMETHIICHITIIIOKCH ) peHImI0opoHoBOH KuciaoTel (1,16 r, 4,60 MMONb) U TPEXOCHOBHBIMA
docar xamus (1,30 r, 6,13 mmonb) B auokcane (14,9 mi) u H,O (4,98 mi) nponysator N, B
teuenne 10 muH. 3atem nobasisiot [1,1°-0uc(audennndocdun)deppoueH]|auxnopnamnaauii(1l)
(0,224 r, 0,307 mMonb), mocie 4Yero Koidy TepMETHYHO 3aKpbIBAIOT. PeakIMOHHYIO CMech
HarpeBatoT 10 110°C u nepememusatoT B TedeHue 1 4. ITocne moarsepskaenHoro KXMC
MIOJIHOTO TMPEBpALIEHUs B JKEJIaeMblil MPOIYKT, peakLUUOHHY0 cMech racat 20 mu HyO u 20 mn
EtOAc. ObGa cios GuIbTPyrOT Yepe3 CIOHM LENIUTa U MEPEHOCAT B JEUTEIbHYK) BOPOHKY.
Cwmechb skcrparupyroT 3 paza 20 mi EtOAc, u BomHbii cioii otOpaceiBatoT. OObeaMHEHHbIE
opraHuueckue (pakuu KOHLEHTPHPYIOT M 3aTeM O4HMImanT Quni-xpomarorpadpueid Ha
KOJIOHKe ¢ npumeHeHneM rpaguenta 0-10% EtOAc:rekcad. IIpoaykT BeIAENAIOT YUCTHIM B BUAE
6neqno-xenroro maciaa (1,03 r, 74,4% eixon). (m/z): [M+H]" paccu mnsa CoyH3 N3O4Si 454,61,
HaiigeHo 454,3.

Ionyuyenne 20: 6-(4-((Tper-OyTHaguMeTHICHINI)OKCH )peHn)-1-(Terparnapo-2H-

nupan-2-ua)-1H-unpazon-4-amun

6-(4-((TpeT-Oy THNnAUMETUIICHUIIIIT ) OKCH )pernn)-4-HuTpo- 1 -(rerparunpo-2H-nupan-2-
wn)-1H-unnaszon (0,980 r, 2,16 mmonb) u 10% macc. nannaguit Ha yrie (Bnaxssiit) (0,980 r)
pactBopsitor B TI'® (2,8 M) u msonpommioBom crmpre (11,2 mum). PeakipoHsbId cocyn
MOBTOPHO 3amoyHAIOT Ny B TeYeHHE 5 MHH, IOCJ€ Yero €ro repMeTHYHO 3aKpbIBAIOT U
NOMEMIAIOT B aTMocdepy Bomopona. PeaklMOHHYI0 CMeCh OCTAaBJISIOT NMEPEMELIUBATHCS MPHU
KOMHaTHOW Temreparype B TeueHue 3 4. Ilocie Ttoro, kak JKXMC mnokaxker mnonHOe
NpEeBpallleHne B JKEJaeMbIi TMPOAYKT, PEAKIMOHHYID CMeChb QUIBTPYIOT. PUibTp 3aTeM
POMBIBAKOT HonoHUTEIbHBIM TI'®. Tlocne KOHLEHTpauK U OYUCTKU (IdII-Xpomarorpaduei
Ha kosioHke (40 r) ¢ mpumenennem rpaguenTa 0-25% EtOAC:rekcan nponykT BbinessitoT (0,562
r, 61,5% BBIXON). (M/Z): [M+H]" paccu mans C4H33N30,Si 424,63, naiineno 424.4.

IHony4enne 21: TpeT-0yTHI-(2R)-2-((6-(4-((TpeT-
oyTuiaauMeTuiacuana)okcu)pennn)-1-(rerparngpo-2H-nupan-2-un)-1H-unpazon-4-

un)kapoéamons)mopdoaun-4-kapooxkcuaar
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(R)-N-boc-2-mopdommnuakapbmonoyro  kucnory (0,819 r, 3,54 mmomb) u 3-OKCHI
rekcadropdochara 1-[6uc(mumeTunamuno)meTuneH |- 1H-1,2,3-tpuazomno[4,5-b JnupuauHus
(TATY, 2,69 r, 7,08 mmonb) pactBopsitoT B JIM® (11,8 Mu1) 1 mepeMeImuBarOT Mpu KOMHATHON
TeMIiepatype B TeUeHHe 5 MUH. 3arem n00aBJISIOT 6-(4-((Tper-
OyTrnanMeTIIICHITIT)OKCH ) eHmn )- 1 -(terparuapo-2H-nupan-2-un)-1H-unpazon-4-amua - (1,00
I, 2,36 MMOJIb),  PEaKIIOHHYIO CMECh NIEPEMEIINBAIOT P KOMHATHOH TeMIepaType B TCUSHHE
2 4. JKXMC mnoxka3piBaeT MOJHOE MPEBPAIICHUE B JKEJA€MbId MPOAYKT. PEaKIIMOHHYIO CMECh
racat 10 ma H,O u 10 mn JAXM. Ilocne mnepeHoca B IEIUTENbHYIO BOPOHKY CMECh
skctparupyror Tpu paza 10 mnm JAXM, u BomHbii ciod orOpackiBaroT. OObequHEHHBIE
opraHuueckue (pakuM KOHLEHTPHPYIOT MW 3aTeM OYMIIAIT ¢umm-xpomarorpadpueii Ha
kojioHke (40 r) ¢ mpumenernem rpanuenta 0-45% EtOAc:rekcan. IIpoayKThl BEIIESIOT B BUE
6nenno-xenroro mMacna (1,01 r, 67% Bexon). (m/z): [M+H]" paccu mns C34HusN4O06Si 637,87,
HailineHo 637,6.

Honyuyenne 22:  (R)-N-(6-(4-ruapoxcudpenun)-1H-unnazon-4-un)mopdonaun-2-
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. o
XOIN\) HN .

tpeT-byTin-(2R)-2-((6-(4-((TpeT-OyTrnaumeruncuiui )okcu )pennn)- 1 -(terparunpo-2H-
nupas-2-un)- 1 H-unnason-4-mn)kapoamonn)mopdonun-4-kapbokcmnar (1,00 r, 1,58 mmonb)
pactBopsitoTr B MeOH (2,0 mi). Ilpu nmepememnBanuu MemyieHHO nodaBisitoT pacteop HCI B
4,0M nuokcane (12,1 wmum, 48,5 wmmonb). PeakumoHHyr cmech HarpeBaroT a0 60°C wu
nepememnBaoT B TeueHne 30 muH, nocae dero JKXMC moka3bIBaeT MOJHOE MPEBpAIleHUE B
xKenaeMblil mpoaykT. CMech KOHLEHTPUPYIOT € TOJYYEHHEM MPOAYKTA B BUAE OPAHXKEBOTO
macna. PeakunonHyro cmech npuHUMArOT kak 100% mnpespamenne (0,533 r) u mepeHoCAT B
CJIEAYIOLIYIO peakLuio Oe3 nanpHelmeil OuncTKy.

IIpumep 6: (R)-4-akpuaoni-N-(6-(4-ruapoxcudennn)-1H-unnazon-4-

uia)mopgoauH-2-kapoéokcamMug
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(R)-N-(6-(4-runpoxcudennn)- | H-unnazon-4-un)mopdonunn-2-kapdbokcamun (0,533
1,58 mmonb) pacteopsitoT B JIM®P (7,9 mut). obasnsiror N, N-nunzonpornumtunamud (JAUTIDA,
2,75 mi, 15,8 MMoITb), 3aTeM MeIeHHO A00aBisitoT akpusiowtxiaopun (0,0900 mu, 1,10 MMonb).
PeakmoOHHYIO CMeCh NEpEMEIINBAOT IPU KOMHATHOH TeMmmeparype B TedeHue 10 MuH, 3aTeM
npespatienue orcnexusaroT JKXMC. Ilocne nonTeep:xaeHus nonHoro npespainenus KXMC,
PEaKIMOHHYK) CMeCh KOHIIEHTPHPYIOT W OYMINArOT mnpenapatuBHoil BOXKX ¢ obpammeHHoi
daszoli u mpumenenueMm rpaguenta 10-50% AILIH:H,O. ®pakuuu xenaeMoro mMpoayKTa
cOOMparOT M KOHUEHTpUpyIoT nuodpmmmsauueil. Ilponykr Beimemstror (130 mr, 21% BbIxon).
(m/z): [M+H]* paccu st CoHaoN4Oy 393,42, Haiineno 393,4. 'H SIMP (400 MI'y, Meraron-d,)
6 8,13 (c, 1H), 7,74 (n, J=16,3 T', 1H), 7,56 (n, J=6,0 I'y, 2H), 7,51 (¢, 1H), 6,91 (nx, J=8.7,
2,9 ', 3H), 6,30 (uT, J=16,8, 2,3 I'y, 1H), 5,84 (1, J=10,6 I'u, 1H), 4,45-4,25 (M, 2H), 4,21 (x,
J=11,8 T, 1H), 4,12-4,02 (m, 1H), 3,78 (T, J=11,5 I'y, 1H), 3,53 (m, 1H), 3,29-2,99 (m, 1H).
Honyuyenne 23: Tper-0yTHa-(35)-3-(((6-6pom-1-(TeTrparuapo-2H-nupan-2-uia)-1H-

HH230J1-4-HJ1)0KCH)MEeTHJ)TUPPOIHAHH-1-KapOokcuaaT

HO
N
a) NaH N Br
;N: T
o 0 b) F
O N VO
@T .
N 0
Br N 71/

o]

Iunpun Hatpus (0,072 1, 3,01 Mmonb) nobaBisiroT k pactBopy (Ss)-N-boc-nupponunus-
3-meranona (0,444 t, 2,21 mmonb) B AM® (6 mi) B atmocdepe No npu 0°C, U peakuMOHHYIO
CMeCh MePEeMEINBAIOT NpHU KT B TeueHue 20 muHyT. JJobasmstor 6-6pom-4-¢rop-1-(Terparunpo-
2H-nupan-2-un)- 1H-unanazon (0,600 r, 2,01 MMoONb), U PEAKIMOHHYIO CMECh NMEPEMEIIUBAIOT
npu KT B TeueHue 1 gaca. JloGasisiroT Bomy (1 MiT), M peaKIMOHHYIO CMeCh KOHLEHTPUPYIOT 8
saxkyyme. HeounimeHHbIH TNPOAYKT OYMIIAT (udmm-xpomartorpadueii Ha KOJIOHKE C
npuMmeHenneM 40% »>Tunanerata B rekcaHe ¢ mnojydeHuem Tper-Oytui-(3S)-3-(((6-6pom-1-
(rerparunpo-2H-nupan-2-un)- 1 H-uHna3on-4-1i1)oKCcH)METHIN) TUP pOIUANH- | -kapOoKcunaTa
(0,964 1, 1,87 mmonb, 93% Bexon). (m/z): [M+H]" paccu ms CooHzoBrN3;Oy4 480,15, Halineno
480,1.
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Honyuyenne 24: Tper-0yTHiI-(35)-3-(((6-(4-rugpoxcudennn)-1-(rerparuapo-2H-

nupan-2-ui)-1H-ungazon-4-un)oxkcu)Metnan)nuppoanand-1-kapooxeuniaar
O O
B OH
o] HO N
N Br
NQ;Q/ -
OYN 3,0 KaTanmuM3arop
o

7&

Auerar mnammamus (0,084 r

, 0,375 wmmonb) n00aBNSIOT K pacTBOpy  4-
runpokcudenundooponosoit kucnorsl (0,388 r, 2,81 mmounb), TpeT-OyTui-(3S)-3-(((6-6pom-1-
(rerparunpo-2H-nupan-2-mn)- 1 H-uHaa3051-4-1i1)0KCH)METHI) TUPPOTUAHH- | -kapOoKcHIaTa
(0,900 r, 1,87 mmonmp), 1,1'-6uc(au-t-Oyrundocduno)dpeppouena (0,178 r, 0,375 mmons) u
docara xamms (1,193 1, 5,62 mmonb) B 1,4-nuokcane (12 mi) u Boge (3,00 mur). Peakunonnyro
CMECh JIera3supyroT a30ToM B TeueHue 10 MuHyT u 3aTem nepemernnsaroT npu 110°C B Teuenue 2
4acoB. PeakIMOHHYI0 CMeCh KOHLEHTPUPYIOT 6 6aKkyyme N0 o0bema okoso 5 mir JloOasisror
HACBHIIEHHBIH BOJAHBIM pacTBOop xjopuzna ammoHus (10 mi), W CMech 3KCTParupyrooT
metuneHxyaopuaoM (3x10 mu). DKCTpakThl METHJEHXJOpUAA OOBEOUHSIOT, CyIIaT Haj
cynb(aToM HaTpusi M KOHLEHTPUPYIOT 6 6aKyyMe C TOJNYyYeHHEeM KOPHUYHEBOW IKHIKOCTH.
HeounmeHHyo KUAKOCTh OYMIIAIOT (udiI-xpomarorpadueil Ha KoJOHKe ¢ npuMeHeHueM 50%
JTUNaleTaTa B TekcaHe ¢ mnoiydeHueM Tper-OyTmi-(3S)-3-(((6-(4-rugpokcudenun)-1-
(rerparunpo-2H-nupan-2-un)- 1 H-unna3on-4-ui)okcn)MeTHIN) TUP pOIUANH- 1 -kapOoKkcunaTa
(0,800 r, 1,62 MMOJIB, 87% BBIXOM) B BUJIE MIPO3PAYHOMN *KenToit skuakocty. (m/z): [M+H]" paccu
it CogH3sN3Os 494 27 natineno 494,2.
MMonyuyenne 25: (S)-4-(4-(nmupponann-3-uameroxcu)-1H-ungazon-6-uia)denon

HCI N . O
Inoxcan HN ),,”/O

OH

4,0N HCI B nuokcasne (8,10 mu, 32,4 MMoIb) 100aBISIOT K pacTBOpPY TpeT-OyTii-(35)-3-
(((6-(4-ruppokcudennn)-1-(rerparuapo-2H-nupan-2-un)- 1 H-unpazon-4-
WUT)OKCH )METHIT)TUPPONHANH- 1 -kapOokcunara (0,800 r, 1,62 mMmonb) B auokcaHe (6 i), u
peaxkLuoHHyI0 cMech mnepememnnBaroT npu 60°C B TeueHue 30 MUHYT. PeakllMOHHYIO CMecCh
KOHLIEHTPUPYIOT 6 6akyyme ¢ nonyueHueM ((S)-4-(4-(nmupponunun-3-unmerokcu)- 1 H-unnazon-
6-un)penona B Bume comu HCI (0,501 r, 1,62 mmonn, 100% sbixon).(m/z): [M+H]" paccu mns
Ci1sH19N30, 310,16, Haiineno 310,3.

IIpumep 7: (S)-1-(3-((6-(3-x10p-4-ruapoxcudenunn)-1H-unnazon-4-

WJI)OKCH)HPPOIHAUH-1-na)npon-2-eH-1-on
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AKPHUICHUAXIIOPHT

:

Q OCHOBaHME XIOHMI'a
HN

N, N-gumsonponmmtuiaamuH (2,83 mu, 16,2 Mmmons) nobassitor k pactBopy conu HCI
(S)-4-(4-(mupponunus-3-unmerokcu)- | H-unanazon-6-un)denona (0,560 r, 1,62 mmons) B MO
(5 mu) mpu 0°C, 3arem pobapmsiroT akpuonnxiopun (0,171 mu, 2,11 mmonb). PeakunonHyro
CMeCh MEePEMELINBAIOT MPHU KT B T€YCHHUE |5 MUHYT, 3aTe€M KOHLEHTPUPYIOT A0 00BbeMa OKOJIO 2
M. HeounmeHHy0 KUIKOCTh OYMIIAKT Xpomarorpadueli Ha kononke C18 ¢ mpenmapaTuBHOI
Kol ¢ npuMeHeHneM rpaaueHta 30-90% aueronutpun B Boge ¢ 0,05% TpudTopykCcyCHOM
KHCJIOThI c MOJTy4YEeHUEM (S)-1-(3-(((6-(4-runpoxcudennn)- | H-uanazon-4-
WUT)OKCH )METHIT)TUPPOSTUANH- | -rm)nporn-2-eH- 1-oxa B Bune comn T®K (226 wmr, 0,473 mMmonb,
29,2% Boixon). (m/z): [M+H]" paccu ams CyHy N3Oz 364,17, naiineno 364,2. 1H SIMP (400
MI'u, IMCO-d6) & 13,00 (¢, 1H), 10,31 (c, 1H), 8,04-7,94 (M, 1H), 7,59-7,48 (M, 1H), 7,18 (c,
1H), 6,89-6,79 (m, 1H), 6,76-6,70 (M, 1H), 6,65-6,54 (m, 1H), 6,13 (mn, J=16,6, 1,7 I'u, 1H),
5,69-5,62 (m, 1H), 4,25-3,78 (m, 4H), 3,76-3,28 (m, 2H), 2,88-2,63 (m, 1H), 2,22-1,72 (m, 2H).

IMonyuyenne 26: Tper-0yTHa-3-(2-((6-0pom-1-(Terparnapo-2H-nupan-2-ua)-1H-

HHAA30J1-4-UJ1)0OKCH)IPONAaH-2-ui)a3eTuanH-1-kapookcuaar

OH { \>
kN a) NaH o y Br
\ i NQ
A 0

SOl £

B cyxXy0 CUMHTHUIALIMOHHYIO KOJIOY, mpoayTyro N,, 1oOaBIsOT TpeT-0yTui-3-1iuaHo-3-
(ruppokcumertiin)aseTnaus- 1 -kapookcunar (851 mr, 4,01 MMoIb), pacTBopeHHBIH B S Mt [IM®,
u pactBop oxjaxaarwT 10 0°C. 60% MacCcOBBIX THIPHI HATPUS B MUHEPAJIbHOM Macie (267 mr,
6,69 MMOJIb) MeNJIEHHO NOOABISIOT K MEepPEMEIINBaeMOMY PaCTBOPY, U PEAKLIUMOHHYIO CMeCh
HArpeBarOT A0 KT mocie nodaBieHus. [IEHHCTYIO PEAKLIMOHHYK) CMeCh MEPEMEIINBAIOT B
tedeHne 30 MUHYT, 3aTeM cHOBa oxyaxnarT 1o 0°C. PactBop 6-6pom-4-¢rop-1-(Terparuapo-
2H-nupan-2-un)-1H-unnazona (800 mr, 2,67 mmone) B 2 mMi JIM®P menseHHO HOOaBISIOT B
CIMHTWULIIHOHHYI0 TPOOUPKY, COAEpIKallyld pacTBOp opraHndeckoro Harpus. Ilocne
no0aBJIeHNs], PEAKLMOHHYI0 CMECh HArpeBar0T A0 KT U MEPEMEININBAIOT B TEUEHHE 2 YacOB,
nocie 4dero JKXMC mokas3plBaeT MOJHOE IpEBpalleHHe HCXOTHOIO0 MaTepuana B SKeJIaeMbIi
nponykT. PeakiimonHyro cMech racat measeHHbiM nodasnerneM 2 ma HoO u 2 Mot EtOAc, 3atem

NepeMeIInBaloT B TedeHue 5 MHUHYT. JByx(das3Hblil pacTBOp 3aTeéM MEPEHOCAT B IJIUTENBHYIO
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BOpOoHKY 1 nobasisiroT eme 10 min H,O. Cwmecs skctparupyrot 3 pasa 20 mur EtOAc, u BogHbIi
cioit orOpaceiBaroT. OOBeIMHEHHbIE OpraHuyueckue (pakiyuu 3areM npomMeiBaroT 3x10 mir 1:1
H,O:HacplllieHHBIM PacTBOPOM CONU AN yjaajeHus: ocratouHoro JAM®. Opranudeckuii cioi
3areM cymar Haa NarSOs, QUIBTPYIOT U KOHLEHTPUPYIOT O CBETJIO-KENTOro macia. Macio
3aTeM ouumanT (Qudm-xpomarorpadueil Ha KOJIOHKE C mpuMeHeHueM rpanueHta 0-40%
EtOAc:rekcan. IIpoayKT BBIAEISIOT YUCTHIM B BUJE NPO3PAUHOrO OECLIBETHOTO BSA3KOrO Macia
(1,096 , 83% BbIXON). (M/2): [M+H]" paccu ans CoyHyyBrN4O4 491,13, nHaiineno 491, 1.
Moayyenue 27: Tper-0yTHj-3-uuano-3-(((6-(3-gprop-4-ruapoxcudenn)-1-

(Terparuapo-2H-nupan-2-un)-1H-unaazon-4-un)oxkcu)merui)aseruans-1-kapooxkcunar

N Br
N ©OH KaTaIMsaTop
+ Lo

I:1 cmecp amerara mnamtamus (25,1 wr, 0,112 wmmombs) wu 1,17-Ouc(nu-T-
oyrundochuno)peppouena 98% (53,1 wmr, 0,112 mmonb) nobaBisroT K pactBopy 3-¢rop-4-
TUIPOKCUOEH30I00pOHOBON KUCIOTHI (262 wmr, 1,679 mmonb), Tper-OyTui-3-(2-((6-6pom-1-
(rerparunpo-2H-nmpan-2-un)- 1 H-uanazon-4-mm)okcn)nponaH-2-1ui1)a3eTuAnH- 1 -kapOoKkcuaTa
(550 wmr, 1,119 mmons) u ¢ocdara kamus (713 mr, 3,36 mmonp) B 1,4-nuokcane (4,5 mi) u Boae
(1 mi). PeakiimoHHy0 cMeCh Iera3upyroT a30TOM B TedeHne 10 MUHYT M 3aTeM IepeMELINBa0T
npu 110°C B TeueHue 2 yacoB. PeakLIMOHHYIO CMeCh KOHIICHTPUPYIOT 8 akyyme. JloOaBisoT
HACBIIIEHHBIN BOAHBII pacTBOP XJIOPUAA AMMOHHUSA (5 MIT), U CMECh HKCTPArupyrOT STUIIALIETATOM
(2x5 wu). OkcTpakThl STUjaneTata OOBEOUHSIOT, CywmaT Haa cyabhaToM HATpusi |
KOHLIEHTPUPYIOT 6 6aKyyme C TOJIy4eHHeM KOPUYHEBOH »KMAKOCTU. HeouHnleHHyo >KUIKOCTb
OYMINAIOT (udII-XpoMaTorpadueil Ha KOJOHKe ¢ npuMeHeHreM 40% sTunanerara B reKCaHe ¢
MOJIyYeHHEM TpeT-0yTi-3-uuano-3-(((6-(3-prop-4-runpokcudennn)- 1 -(terparuapo-2H-
nupaH-2-un)- 1 H-unnason-4-uwn)okcu)mernin)azeTuaul- 1 -kapookcunara (267 mr, 0,511 mmounb,
46% Boxon). (m/z): [M+H]" paccu anst CogH3 FN4Os 523,24, naiineno 523.4.

Moayuyenue 28: 3-(((6-(3-prop-4-ruapoxcudennn)-1H-ungazon-4-

HJT)OKCH)MeTHT)a3eTHAUH-3-KapOOHUTPHT
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Tper-OyTun-3-mmano-3-(((6-(3-¢prop-4-runpoxcudennn)- 1-(rerparugpo-2H-nupan-2-

wn)-1H-unnaszon-4-un)okcu)mernn)azeruaun-1-kapbokcmnar (267 wmr, 0,511  mmonb)
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pactBopsitor B nuxyiopmerane (1 mu) u memnenno aobGasmsiror TOK (1 wmu). IIpospaunbrii
pPacTBOp MEPEMEIINBAIOT NPU KT B TeueHHe 5 4acoB, nocie dero JKXMC nokassiBaeT xoporee
NpeBpalleHNe B JKEJTaeMblil MPOAYKT. PEakIIMOHHYI0 CMeCh KOHLIEHTPUPYIOT C MOJy4deHUeM 3-
(((6-(3-¢rop-4-runpokcudennn)- 1 H-unnazon-4-mn)okcu)MeTnin)azeTuANH-3-kapOOHUTpUIA B
suze conu TOK (100% sexon). (m/z): [M+H]" paccu nisa CigHsFN4O, 339,13, Haiineno 339,2.
IIpumep 8: (E)-1-(4-(aumeTHIaMHHO)OY T-2-eHOMT)-3-(((6-(3-PpTOp-4-
ruapokcudennn)-1H-ungazon-4-uia)oxcu)mMerni)azeTHANH-3-KapOOHUTPUI

OH
E

N TATY

I'ATY (2-(7-a3za-1H-6en3otpuazon-1-un)-1,1,3,3-rerpamernnyponnii, 121 wmr, 0,318
MMOJIb) 100aBISIOT K pactBopy ruzapoxsopuaa (E)-4-(mumernnamMuHo)OyT-2-€HOBOW KHUCIIOTHI
(41,1 wmr, 0,318 mmonp) B IM® (2 mut). PeakIMOHHYIO CMeCh MEPEMEIINBAOT MPH KT B TEUEHHE
5 wmunyt, 3atem npobammsior conb TOK  3-(((6-(3-pTop-4-runpokcudenmn)- 1 H-unnazon-4-
WT)OKCH)MeTHI )a3eTuAnH-3-kapoorurpuna (160 mr, 0,354 mmons), 3atem JTUIIDA (0,618 wmu,
3,54 mmonb). PeakiMOHHYIO CMeCh NEpEeMEINMBAIOT NPU KT B Te€YeHHE 15 MHUHYT U 3aTeM
KOHLIEHTPUPYIOT 6 6aKyyme ¢ TOJNy4eHHeM >KeNnTol >kuakoctu. HeouuineHHyr >KHIKOCTB
OUMINAIOT Xpomarorpagueit Ha kosnoHke Zorbax Bonus-RP (2,1x30 mm, 1,8 mMukpon) ¢
npenapaTUBHOM IIKanoil ¢ mnpuMmeHeHueM 15-75% aneronutrpuna B Boge ¢ 0,05%
TpupTOpyKCYCHOI KHCa0TOH ¢ noayueHueM (E)-1-(4-(aumernnamuno)OyT-2-enomn)-3-(((6-(3-
drop-4-runpokcudenrn)- | Huuaason-4-uin)okcu )MeTuin)aseTuaut-3-kapoouurpuna (56,2  wr,
0,121 mmonb, 34% Bexon). (m/z): [M+H]" paccu ans Co4Ho4FNsO3 450,19, naiineno 450,0. 'H
SAMP (400 MI'u, IMCO-dg) & 119,94 (c, 1H), 9,77 (¢, 1H),7,85 (c, 1H), 7,47 (nn, J=12,8, 2,2
I'm, 1H), 7,31 (an, J=8,4, 1,7 I'u, 1H), 7,22 (¢, 1H), 6,99-6,90 (M, 1H), 6,78 (c, 1H), 6,59-6,48
(M, 1H), 6,31 (7, J=15,4 'y, 1H), 4,67-4,60 (M, 3H), 4,40 (n, J=9,1 T'y, 1H), 4,27 (n, J=10,5 I'y,
1H), 4,12 (n, J=10,4 I'u, 1H), 3,78 (1, J=6,8 'y, 2H), 2,66 (c, 6H).

IHony4enne 29: TpeT-0yTHji-4-((6-6pom-1-(terparugpo-2H-nupan-2-un)-1H-

HHa30J1-4-U1)oKCH)-4-MeTHINHNepUANH-1-kapbokcuiaar

OH
6 2) NaH Q
N
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B cyxyw CHMHTWUBIOMOHHYIO NPOOUpPKY, mponyTyro N, nobasmstor 1-boc-4-
meruinunepuaud-4-on (567 wr, 2,63 mmonb), pactopeHHblii B 3 mn JM®, u pactBop
oxjaxnatoT 0°C. 60% MaccoBBIX THAPUA HATpUs B MuHepanbHOM Macie (175 mr, 4,39 MMmorb)
MEIJIEHHO OOABISIIOT K MEPEMELINBAEMOMY PACcTBOPY, U PEAKLIMOHHYIO CMECh HAarpeBaroT JI0 KT
nocye nobasneHus. [IeHHCTYIO pEaKIMOHHYIO CMECh MEPEeMEINNBAIOT B TeueHne 30 MUHYT,
3areM cHoBa oxnaxnaarT o 0°C. PactBop 6-Opom-4-¢rop-1-(Terparunpo-2H-nupan-2-un)-1H-
uHnaszona (525 wr, 1,755 mmons) B 1 M JIM® menieHHO HOOABISIOT B CUUHTHIUISILIMOHHYIO
npoOUpPKY, COAEPIKALIYI0 PacTBOp OpraHmveckoro Harpus. Ilocie moOaBieHUs pPeaKLMOHHYIO
CMeCh HarpeBaroOT 10 KT U MEPEMEIINBAIOT B TeueHue 2 yacoB, nocie yero JKXMC nokasbpiBaet
MOJIHOE MpeBpallleHHne HCXOAHOrO MaTepualia B JkeJaeMblil MPOAYyKT. PeakIIMoHHyI0 CMeCh racsr
menieHHbIM nobasienueM 2 Mt HoO u 2 mi EtOAc, 3aTeM nepeMeInnBaroT B TEUEHHE S MHUHYT.
JiByx(a3HbIil pacTBOp 3aT€M MEPEHOCST B JEIHUTENbHYIO BOPOHKY 1 nobasisttoT eme 10 mu HyO.
Cwmechb skctparupyrot 3 pasa 20 min EtOAc, u BomHblid cnoit otOpaceiBatoT. OObeIHEHHBIE
oprannueckue ¢paxuun 3ateM npombBaroT 3x10 mu 1:1 HoO:HacelmeHHbIM pacTBOPOM COJH
st ynanenust octatouHoro JIM®. Opranudeckyro ¢asy 3arem cymar Hax Na,SOy4, GunbtpyroT
U KOHLIEHTPHPYIOT A0 CJIETKa JKEeNTOro mMacia. Macjo 3aTeM ouuIaroT (uni-xpomarorpaduei
Ha KOJIOHKe ¢ npuMeHeHueM rpaauenta 0-40% EtOAc:rekcas. IIponyKkT BbIAENSAIOT YHUCTHIM B
BHJIE IPO3PAYHOro OECLBETHOro Bsizkoro mMacna (389 mr, 45% sbixon). (m/z): [M+H]" paccu nns
Ca3H3BrN304 494,17, nHaiineno 494.4.

IMonyuyenne 30: Tper-0yTnia-4-((6-(4-ruapoxcudenni)-1-(rerparnapo-2H-nupan-2-

ui)-1H-unpazon-4-nma)okcn)-4-metunnunepuaud-1-kapoéoxcuiaar

OH
9 S oe
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*OTO/ HO 0. O/
: T

1:1 cmecy anmerara mnamtamust (9,1 wmr, 0,040 wmmonb) wu 1,17-Ouc(mu-1-

2

oyrundochuno)peppouena 98% (19,2 wmr, 0,040 mmoab) A00aBIAIOT K pacTBOpy 4-
ruapoKcuOeH30m00poHoBOi  kuciaoTel (42 wmr, 0,30 wmmounb), Tper-OyTHn-4-((6-6pom-1-
(rerparunpo-2H-nupan-2-un)- 1 H-uanazon-4-mn)okcn )-4-MeTunnunepunns- 1 -kapOokcumnara

(100 wr, 0,202 mmonb) u docdara kamms, TpexocHoBHOTO, 97%, 6e3soxnoro (129 wr, 0,607
MMoOJb) B 1,4-nmuokcane (2 mu) u Bome (0,5 mi). PeakunoHHYIO CMeCh AETasupyrOT a30TOM B
tedenre 10 mMuHyT, U 3aTreM nepememuBaroT npu 110°C B Teuenue 2 yacoB. PeakinoOHHYIO
CMeCb KOHLEHTPUPYIOT 6 6axyyme. JloOaBIAIOT HACHIIEHHBIH BOIHBIA PacTBOp XJIOpHIA
aMMOHU (5 MIJI), U CMECh 3KCTPArupyroT 3THianeraroM (2x5 mur). DKCTpaKThl 3THUJIALIETaTa
OOBEMUHSIOT, CyLIaT HajA CyJb(paToM HATPUsI M KOHLEHTPHUPYIOT 6 6aKyyMe C TOJyYeHHUEM
KOPUYHEBOH KUAKOCTH. HeOUHIEeHHY0 JKUAKOCTh OYHINAIOT KOMOUQIBII-XpoMaTorpaduein Ha
konoHke (12 r) ¢ npumenennem 40% sTunaneraTa B reKcaHe C MoynyueHueM Tper-0yTun-4-((6-

(4-runpoxcudennn)-1-(rerparunpo-2H-nupan-2-un)- 1 H-unnason-4-um)okcn)-4-
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METUINMIEPUANH- 1 -kapbokcunata (96 mr, 0,189 Mmonb, 94% seixon). (m/z): [M+H]" paccu ms
Ca9H37N305 5098,28, natineno 508,3.
Honyuenne 31: 4-(4-((4-meTnanunepuann-4-un)oxcu)-1H-unnazon-6-un)dpenon

O o
° J

N

W

° 4N HCI

Inoxcan
O —)-.
\’/OT]/ O/
(0]

Tper-OyTun-4-((6-(4-runpokcudenun)- 1-(terparunpo-2H-nupan-2-un)- | H-unnazon-4-

WI)OKCH)-4-MeTununepuans- 1-kapookcunar (96 wmr, 0,189 mmonb) pactBopsitor B 1,4-
nuokcane (1 mu) u memnenno pobGasisiroT 4N HCl B 1,4-nmokcane (1,18 mi, 4,73 mMmonb).
IIpo3pauHblii pacTBOp MEpPEeMELIMBAIOT NMPU KT B TeueHue 5 yacos, mnocie dvero KXMC
MOKa3bIBaeT XOpollee MpeBpallleHHe B JKelaeMblil MNpoAyKT. PeaklMOHHYIO cMech
KOHLGHTPUPYIOT ¢  mojdydeHueMm  4-(4-((4-mermnnunepunuH-4-un)okcu)- 1 H-unnazon-6-
un)denona B sune comu HCl (100% sexon). (m/z): [M+H]" paccu nna CioHa N3O, 324,17,
HaiimeHo 324,3.

IIpumep 9: (E)-4-(ammerninamuno)-1-(4-((6-(4-ruapoxcudennn)-1H-unpazon-4-

WIT)OKCH)-4-MeTHINUNepuaAnuH-1-na)0yT-2-eH-1-0H

H
OH N
; I
N’\ O TATY

0]
d/o | 0 ° U
N /N\/\)LOH Jj
HCl \'TJ 9

'ATY (rekcadropdochar 2-(7-a3a-1H-6enzorpuazon-1-mn)-1,1,3,3-TeTpaMeTrinypoHusi,
72 wmr, 0,189 mmonb) nobaBisroT k pactBopy runppoxsopuaa (E)-4-(aumernnamunOo)OyT-2-
eHOBOH KucHoThI (24 mr, 0,186 mmonb) B IM® (1 mi). PeakiimoHHYI0 CMeCh NepeMeInnBaroT
IpH KT B TeueHue 5 muHyT, 3aTteM no0asisitoT HCI conb 4-(4-((4-meTunnunepuanH-4-1n)oKCH)-
1H-unnazon-6-mn)dpenona (68,0 mr, 0,189 mmons), 3atem AUIIDA (0,330 ma, 1,890 mmons).
PeakunoHHYI0 CMeCh MEPEeMEIINBAOT MPU KT B TeUeHHE 15 MUHYT U 3aTeM KOHLEHTPUPYIOT 6
6aKyyMe C TIOJyY€HHUEM OKENTOW OKUAKOCTH. HeouMIneHHyI0 JKUAKOCTb — OYHINAOT
xpomarorpadueri Ha komonke Zorbax Bonus-RP (2,1x30 MM, 1,8 MukpoH) ¢ mpenapaTUBHON
IKaJIoN ¢ nmpuMeHeHneM 5-65% aneronurpuia B Boge ¢ 0,05% TpudpTOpyKCyCHOM KUCIOTOM C
nonyueHueM  (E)-4-(aumernnamuno)-1-(4-((6-(4-runpokcudenmn)- 1 H-unnazon-4-um)okcu)-4-
METWINHMIEPUANH- 1 -11)0yT-2-eH-1-0Ha (39,0 mr, 0,063 mmonb, 34% Beixon). (m/z): [M+H]"
pacca s CosHsgFN4O3 435,24, Haiinero 435,2. 'H SIMP (400 MI', JIMCO-de) & (112,99 (c,
1H), 9,66 (c, 1H), 8,02 (n, J=0,9 'y, 1H), 7,52-7,44 (m, 2H), 7,27 (c, 1H), 6,90 (x, J=15,0 I'r,
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1H), 6,86-6,78 (M, 3H), 6,58-6,47 (m, 1H), 3,99-3,86 (m, 1H), 3,83 (n, J=7,2 I'y, 2H), 3,78-3,55
(M, 2H), 2,74 (c, 6H), 1,40 (c, 3H).
Honyuenne 32:  4,6-auxaop-1-(rerparuapo-2H-nupan-2-ua)-1H-nupasono|3,4-

b]mupuaun
o cl
O
= | N —_— | N
N N o SNTTN
I oN ” pTsOH io

3,4-nurunpo-2h-nmupan (2,0 r, 24,07 Mmonb) n00aBISAIOT K pactBopy 4,6-muxiop-1H-
nupaszono|3,4-bJmupununa (2,50 r, 13,23 wmmonws) B Mmetmnenxyiopune (30 wmu), 3artem
MOHOTHAPAT M-TOJNYOJCYIb(HoHOBOH KHCHoThl (0,275 1, 1,60 MMOJB), U PEAKLMOHHYIO CMECH
nepeMeInuBaroT npu KT B TedeHue | u. JoOammsror Bomy (50 mur), W CMeCh SKCTPAarHpyroT
MeTHIeHKJIoOpuAoOM (3X50 mu). DKCTpakThl METHJEHXJOpHAAa OOBENUHSIOT, MPOMBIBAIOT
HACBHIIEHHBIM pacTBOpoM coii (1x50 mu), cymar Han cynb(aToM HATpUs U KOHLEHTPUPYIOT C
NOJIyYeHHEM TIPO3PAYHON SKENTON JKUAKOCTH. HEeOouMImeHHY JKHIKOCTh OYMIIANT (HII3II-
xpomatorpadueit Ha kojoHke ¢ mpumeneHueM 10% EtOAc B rekcane ¢ monydyeHuem 4,6-
nuxJjiop-1-(rerparuapo-2H-nmupan-2-un)- 1 H-upaszono[ 3,4-bmupuanna (3,0 r, 11,1 mmons, 67%
BbIXON). (M/z): [M+H]+ paccuurano ms C1H;CloN30 272,04, natineno 272,21.
Hony4enne 33: TpeT-0yTHI-3-(((6-x10p-1-(TeTparnapo-2H-nupan-2-ua)-1H-
nupasono[3,4-bjnupuaun-4-un)okcu)merua)azeTuaud-1-kapooxcuaar
O
HO N-_ Ny _Cl
% a) NaH Nw
—_—
N o
oj\ b) QO %

x5 N

N o)‘o

NaH (60% nucnepcus B MuHepajibHOM Macie, 160 wmr, 4,0 mMmonb) noOaBISIOT K
pactBopy 1-boc-azernnun-3-un-meranona (760 mr, 4,0 mmons) B JIM® (5 i) 1 AUSTHIIOBOM
apupe (5 mu) npu 0°C, u peakunoHHYIO cMech nepememmBaroT npu 0°C B Teuenue 15 MUHYT.
HobGasmsiror 4,6-nuxiop- 1-(terparunpo-2H-nupan-2-wn)- 1H-mupazono[ 3,4-b Jmupunun (1,0 T,
3,7 MMOJIB), U PEAKLIMOHHYIO CMECh MEPEMELTNBAIOT MPH KT B TeueHue 1 4. Jlobasmsrot Boay (10
MJI), W PEAKUUOHHYK) CMECh JKCTPArupyroT MetwieHxjopuaoM (3x10 mi). DKCTpakThl
METHJICHXJIOpUAAa OOBENUHSIOT, MPOMBIBAIOT HACBHIIEHHBIM pacTBopoM comu (1x10 mu), cymar
Hax Cyab(paToM HATpUs U KOHLEHTPUPYIOT 6 6aKyyMe C TIOJyYE€HUEM IPO3PAvYHON IKEeNTON
KHUIKOCTH. HEOUMIeHHYI0 JKUAKOCTh OYHMINAKT (umui-xpomarorpadgueli Ha KOJOHKE C
npumerenueM 30% EtOAc B rekcane ¢ nosyueHueMm Tper-OyTui-3-(((6-xmop-1-(Terparunpo-

2H-nmpan-2-un)- 1H-mupasono[ 3,4-b JnupuanH-4-1mi1)oKcH )MeTHI )a3e THINH- | -kapOokcuata
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(1,1 r, 2,60 mmonb, 70% Bbxon). (m/z): [M+H]" paccumrano mmsi CaoHaCIN4O4 423,18,
HalimeHo 423,25.
Honyuenne 34: Tper-0yTHi-3-(((6-(4-ruapoxcudenn)-1-(rerparnapo-2H-nupan-2-

ui)-1H-nupasono|[3,4-b|nupuaun-4-un)okcu)merna)azeruaud-1-kapoboxcuaar

QO (T OH
o) -~
N _N_Cl \‘\/ N : |
N \\/ OH KaTanMsaTop N{“I =
1 + @ Bom - R
0. ,J;\ j 0.
% HO™ }
< m?
o” o/)\o
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PactBop xapOonarta Hatpusi (500 mr, 4,72 mmonb) B BOozme (4 Mu) moOaBISIIOT K 4-
rugpokcudernndoponosoit  kucnore (392 wmr, 2,84 mmonb) U Tper-OyTHi-3-(((6-xy0p-1-
(rerparunpo-2H-nmpan-2-un)- 1H-nupazono[ 3,4-b mupuaua-4-min)OKCH)METHIT )a3e TUANH- | -
kapookcmnary (1,0 r, 2,36 mmonb) B nguokcane (20 mil), U PEaKIHOHHYIO CMECh JEra3hpyroT
azorom B Ttedenune 10 wmmmyt. JobaBmsror PdCly(dppf). XM (196 wmr, 0,24 mmonb), u
PEAKIMOHHYIO CMECh AETa3UPYIOT AOMOJHHUTEIBHO B TEUEHUE 5 MUHYT U 3aT€M NE€PEMEIINBAIOT
npu 110°C B Teuenue 4 vacoB. Peakunonuyro cmech oxjaxkaaroT 10 KT u 3arem GuibTpyror
yepe3 cioi Llennra. OTunbTpoBaHHBINH MPOAYKT MPOMBIBAIOT METHIIEHXJIOPUIOM U (PUIBTPATHI
O0BEUHSIIOT U MTPOMBIBAIOT BoAOH (1x10 mit), HaceeHHbIM pacTBOpoM coiu (1x10 mu), cymar
Hax Cyib(aToM HaTpUs U KOHLEHTPHUPYIOT 6 6aKyyMe C TOJYYEHUEM MPO3PAYHON KOPHYHEBOH
KUIKOCTH. HEOouMIeHHYI0 JKUAKOCTh OYHMINAIT (umuI-xpomarorpadgueii Ha KOJIOHKE C
npumenenneM 50% EtOAc B rekcane ¢ nonydeHueM Tper-0yTui-3-(((6-(4-runpoxcudenmn)-1-
(rerparunpo-2H-nupan-2-un)- 1H-nupasono[ 3,4-b nupuaun-4-nn)okcn)MeTHI )a3eTUANH- 1 -
kap6okcunata (1,02 r, 2,12 mmonb, 76% Bbixon). (m/z): [M+H]" paccunrano mnsi CogH3,N4Os
481,25, naiineno 481,65.

Honyuyenne 35: 4-(4-(azeruauH-3-uameroxcu)-1H-nupa3zono[3,4-b]nupuaun-6-

ui)peHon

go
N
H

TOK (4,0 mu1) MenIeHHO HOOABISIFOT K PacTBOPY TpeT-0yTui-3-(((6-(4-runpokcudenmn)-

|
Boc

1-(rerparunpo-2H-mmpan-2-ni)- 1 H-mmpazono[ 3,4-b [ nupunuH-4-1i)OKCH )METHI )a3e THAMH- | -

kapOokcmnara (500 mr, 1,04 mmons) B Metmnenxnopuzne (10 mu) npu 0°C, U peakUHOHHYIO
CMeCh IMEPEMELINBAIOT MPU KT B TEUEHHE 3 4acoB. PEakIMOHHYI0 CMeCh KOHLEHTPHPYIOT 8
sakyyme, 1 MOJIy4€HHOE TBEPJOE BELIECTBO PACTHPAIOT € 5% METaHOJIOM:METUIEHXJIOPUAOM C

MOJIyYeHHEM YKa3aHHOTO B 3arojioBke coenuHeHus: B Bune conu TOK (330 mr, 0,804 mmoib,
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77% BbIxOH). (M/Zz): [M+H]+ paccuurtano ais CisHi16N4O, 297,14, naiineno 297,15.
Hpumep 10: 1-(3-(((6-(4-ruapoxcudenunn)-1H-nupaszono[3,4-b|nupuaun-4-

WJI)OKCH)MeTHI)a3eTuANH-1-ua)npon-2-es-1-o1
OH
OH
H
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K pactBopy comu T®K 4-(4-(azeruaun-3-unmerokcu)- 1 H-nupazono[3,4-b | nupunun-6-
wi)penona (35,5 mr, 0,087 mmons) B IM® (1 mi) mobasmsror JUIIDA (0,151 mu, 0,865

MMOJIb), 3aTeM no0aBisitoT akpwiowrxyaopun (7,0 mxiu, 0,087 Mmonb). PeakunoHHYIO CMech

Cl

NePEMEIINBAIOT MPH KT B TEYEHUE 15 MUHYT, U 3aT€M KOHLEHTPUPYIOT 6 6AKYyMe C TIOTYICHUEM
KENTON KUAKOCTH. HeounIeHHyo JKUAKOCTh OYHINAIOT XpoMaTorpadueil Ha KOoHKe Zorbax
Bonus-RP (2,130 MM, 1,8 MHKpPOH) ¢ mpenapaTMBHON IIKaJOW ¢ TpUMeHeHueM 5-75%
aneronutpwia B Bome ¢ 0,05% TtpudropykcycHoil kucioroi ¢ monydeHueM 1-(3-(((6-(4-
rugpokcudennn)- | H-nupazono|[3,4-b Jnupunus-4-ui)okcu )MeTHI)a3eTHANH- | -uim)nporn-2-eH- 1 -
ona (13,4 mr, 0,028 Mmonb, 33% Bbixon). (m/z): [M+H]" paccu ans C9H,sN403351,15, Haiineno
351,1. "H SIMP (400 MT'i, IMCO-dg) & 13,02 (c, 1H), 9,80 (¢, 1H), 7,98 (x, J=8,9 I'y, 3H), 7,13
(c, 1H), 6,85 (&, J=8,7 I'y, 2H), 6,32 (nx, J=17,0, 10,3 I', 1H), 6,09 (nxn, J=17,0, 2,3 ', 1H),
5,64 (an, J=10,3, 2,3 T'y, 1H), 4,55 (1, J=6,7 I'u, 1H), 4,38 (T, J=8,5 'y, 1H), 4,15-4,02 (M, 2H),
3,80 (mm, J=10,0, 5,4 ', 2H), 3,22-3,07 (m, 1H).
Ioayuenue 36: 6-6pom-4-xaop-1-(terparuapo-2H-nmupan-2-un)-1H-unaazon
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3.4-nurunpo-2h-mmupas (19,79 mn, 216,5 MMoJb) 10OABISIOT K pacTBOPY 6-0pom-4-xJ10p-
1H-unnazomna (10,0 r, 43,3 mmonb) B sTHnanerate (200 mu) mpu 0°C, 3aTeM MOHOTHUAPAT II-
TONYOJICYIb(OHOBOW KHCIOTHI (1,64 T, 8,66 MMOJb), U PEAKLIMOHHYIO CMECh MEPEMELINBAIOT
npu 50°C B Teuenne 4 4. J{00aBnsrOT HAChIIEHHBIH BOOHBIN OukapOoHat Hatpus (100 mi), u
CMeCh JKCTparupyroT sTwianeratoM (3x100 my). DKCTpakThl dTWianerata OOBEAWHSIOT,
npombiBatoT Bomoi (1x100 wmut), HacelmeHHBIM pactBopoM comu (1x100 mun), cymar Han
cynabaroM HaTpus W KOHLEHTPUPYIOT C TMOJYYEHHEM JKEJNTOr0 TBEPAOro BEIIECTBA.
HeounimeHHy0 JKUAKOCTh OYMIIAIOT PACTHPAHUEM B H-TIEHTAHE C MOJyueHneM 6-Opom-4-xiop-
1-(rerparuapo-2H-nupan-2-un)-1H-unnazona (13,0 r, 41,2 Mmmonb, 95% seixon). (m/z): [M+H]*
paccuntano st C1oH2BrCIN,O 314,99, natineno 314,93.

Hoayuenne 37: 4-(4-x0p-1-(Terparuapo-2H-nupan-2-ni)-1H-unaason-6-uma)penon
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PactBop xapOonara Hatpus (8,77 r, 82,8 MMoub), 4-rupokcreHIIO0POHOBOI KHUCIOTHI
(6,85 1, 49,7 mmonb) u 6-6pom-4-xnop-1-(rerparuapo-2H-nupan-2-un)-1H-unnazona (13,0 r,
41,4 mmonb) B nuokcane (200 mu) u Boge (50 mur) nerasupyroT a3oTOM B T€YEHHE 15 MUHYT.
Ho6asmsiror PACly(dppf).JAXM (3,37 1, 4,14 MMOJIb), U PEAKLIMOHHYIO CMECh JAE€Ta3UPYIOT €Ile B
Te4eHHe 5 MUHYT U 3aTeM nepemeuusaroT npu 125°C B teuenue 2 yacoB. PeakioHHy0 cMech
oxynaxnaroT 10 KT, nobaBnsioT 3TUIaLeTaT, U PEakUOHHYI CMeCh (DUIBTPYIOT Yepe3 CIOoH
Henura. JlobaBmsror Bomy (100 mi), W CMeChb SKCTParvpyrT STHIALETATOM. JKCTPAKTHI
STUNALeTaTa OOBEOMHSIOT, CYLIAT Hal CyJb(GaTOM HATPUs M KOHLEHTPHUPYIOT 8 GAKYyMe C
MOJIYY€HHUEM TPO3PAYHON KOPUYHEBOH JKUAKOCTH. HEOUHINEeHHYI0 JKUIKOCTh OUUINANT (HII3II-
xpomarorpadueli Ha KoNOHKe ¢ mnpuMmeHeHueMm rpaauenta 0-30% EtOAc B rekcane c¢
nojyaeHuem 4-(4-xmop-1-(rerparunpo-2H-nupan-2-un)-1H-unnazon-6-unm)denona (7,5 r, 22,9
MMoIb, 55% Bbixon). (m/z): [M+H]" paccuntano mns CigsH7CIN,O, 329,11, naiineno 329,08.

IMonyuenne 38: Tper-0yTmi-3-(((6-(4-ruapoxcudenni)-1-(rerparnapo-2H-nupan-2-

ni)-1H-ungazon-4-uia)(MeTus)aMmuHO)MeTHI)a3eTHAUH-1-kapOokcnaaT
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1:2 cmech amerata namwtagus (68,3  wmr, 0,304 wmmomp) u 2-(am-T-
oyrundochuno)oudenmna (182,0 mr, 0,608 mmonb) nobaBmsAOT K pactBopy 4-(4-xyop-1-
(rerparunpo-2H-nupan-2-un)- 1H-ungazon-6-un)denona (500 mr, 1,521 mmons), Tpet-OyTu-3-
((MeTrnamuHO )MeTHI)a3eTUAUH- 1 -kapOokcunata (457 wr, 2,281 MMonb) U Tper-OyToKcHaa
Hatpusi, >99,9% (731 mr, 7,60 mmonb) B Toyose (15 mi). PeakMOHHYIO CMeCh era3upyroT
azotoM B TeueHue 10 MuHyT U 3arem nepememunBaroT npu 110°C B Teuenue 16 wyacos.
PeakunoHHYI0O CMeCh KOHLEHTPHPYIOT 6 6akyyme 10 oO0bema okoio S5 wmi [loGammsror
HACBHIIIEHHBIH BOAHBIN PacTBOP XJIOPUIA AMMOHHUSA (5 MII), U CMECh SKCTPArupyrOT STUIIALETATOM
(2x5 wum). OKCTpakThl STUjaneTata OOBEOUHSIOT, CyIIaT Haa CyJab(aToM HATpus W
KOHLIEHTPUPYIOT 6 6aKyyMe C TIONYYEHHEM KOPUYHEBOH KHIKOCTH. HEeounImeHHyr0 >KHIKOCTh
OUYHINAIOT KOMOUQII-XpoMaTorpadueit Ha kKosoHke (24 r) ¢ npumerennem 50% sTunanerara B
reKcaHe ¢ rnonydeHueM Tper-0yTui-3-(((6-(4-runpokcudennn)-1-(terparuapo-2H-nupan-2-nm)-
1H-unnazon-4-wn)(MeTH ) aMUHO )METHI )a3eTHANH- 1 -kapOokcunara (368 mr, 0,747 mmons, 49%
BbIxoxn). (m/z): [M+H]" paccu ans CoHzsN4O4 493,28, nalineno 493 4.

oayuyenue 39: 4-(4-((azeTuauH-3-uameruna)(Merua)amuHo)-1 H-unaazon-6-

uia)peHona
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Tper-OyTun-3-(((6-(4-runpoxcudennn)-1-(terparuapo-2H-nupan-2-wmn)- 1 H-ungazon-4-
WT)(METHIT)aMIHO )MEeTHIT )a3eTHauH- 1 -kapOokcmnar (368 wmr, 0,747 MMoyb) pPacTBOPSIFOT B
nuxjopmerane (1,5 mi) u meminenno nodapnstor TOK (1,5 wmu). Ilpospausbiii pacTBoOp
NepeMeLINBalOT NMpU KT B TeueHue S5 wacos, nocie udero JKXMC mnoxkasbiBaeT Xopoliee
IpeBpaLIeHNe B JKelaeMblil MPOayKT. PeakIMOHHYIO CMeCh KOHLEHTPUPYIOT C NOay4deHueM 4-(4-
((aserumuH-3-unmerun )(MeTmn)amuHo)- | H-unnazon-6-un)dpenona B Bume conmu TOK (100%
BbIxon). (m/z): [M+H]" paccu ans CisHyN4O 309,17, naiineno 309,2.
IIpumep 11: (E)-4-(aumernnamuno)-1-(3-(((6-(4-ruapoxcudennn)-1H-unpazon-4-
WJT)(MeTHJI)aMHHO)MeTUT)a3eTUAUH-1-n1)0yT-2-eH-1-0H
OH OH
Y
r\

TATY
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I'ATY (rexcadropdochar 2-(7-a3a-1H-6ensorpuazon-1-un)-1,1,3,3-reTpameTunypoHusi,

p=d
=

59,5 wr, 0,157 mmonp) noGasnsroT K pactBopy ruapoxsopuna (E)-4-(numernnamuno)OyT-2-
eHOBOM kucioThl (34 mr, 0,263 mmonb) B JIM® (1 mit). PeakliMOHHYIO CMeCh MEPEeMENINBAIOT
npu KT B Te4eHHe S5 MuHyT, 3areM paobaBimsitoT conb TOK  4-(4-((aseruamH-3-
wimMeTi )(MeTi)aMuHo)- | H-urnazon-6-un)denona (63 wmr, 0,149 mmons), 3atrem JIUIIDA
(0,260 mn, 1,491 mmoup). PeakinOHHYIO CMeCh MEPEMEIINBAIOT MPH KT B TeUeHHe 15 MHHYT U
3aTeM KOHLEHTPHUPYIOT 8 6aKyyMe C TIOIYYCHUEM XKEJTON JKUAKOCTH. HeounImeHHyro sKHIKOCTh
OUYMINAIOT Xpomartorpaduedi Ha kosmoHke Zorbax Bonus-RP (2,1x30 mwm, 1,8 mMukpoH) ¢
IpernapaTuBHON IIKaloW ¢ mpuMeHeHueM 5-65% aueronutrpuia B Boge ¢ 0,05%
TpuTOpyKCYCHON KHUCIIOTOMN c MOJIly4YeHHEM (E)-4-(mumernnamuno)- 1-(3-(((6-(4-
rugpokcudenrnn)- | H-uanazon-4-wmn)(MeTHI)aMHHO )METHI )a3e TUAUH- | -1n)0yT-2-eH- 1-oHa (47,6
mr, 0,086 MMonb, 96% Bbixon). (m/z): [M+H]* paccu aas CosHagNsO; 420,24, Haiineno 420,2.
Honyuyenne 40:  Tper-6yTHA-(3S)-3-((6-(4-ruapoxcudenun)-1-(terparugpo-2H-

nupan-2-ua)-1H-ungazon-4-ua)ruo)nuppoianaut-1-kapooxcuiaar
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F

N
e
) Br

y
SH ko
( \ Cs,CQ5, IMCO, )

N 120°C, 16 u .
070 2 /©/OH
HO‘EF
OH

Na,COj , PACldppf. B:M,
OVoKCaH-BoOAa

K mnepememmBaemomy pactBopy 6-6pom-4-¢drop-1-(terparunpo-2H-nupan-2-mn)-1H-
uHnasona (600 mr, 2,0 MMoib) U TpeT-OyTHII-(S)-3-MepKanTonuppoauauH- 1 -kapobokcunara (488
mr, 2,20 mmonb) B JIMCO (5 mi) nobasnsiror Cs,CO5; (1,30 mr, 4,0 mmonb). PeakunoHHy 0
cmech niepememuBaroT npu 120°C B Teuenue 16 dacoB. J[0OaBJSIFOT BOAY, U PEAKLIMOHHYIO
cmech akcTparupyroT EtOAc (3x50 mi). Dkerpaktel EtOAC 00beqUHSIOT, IPOMBIBAIOT BOJIOH,
3aTeM HACBIIEHHBIM PACTBOPOM COJIH, CYIIAT HaJ Oe3BOIHBIM CYIb()aToOM HATPUS, PHIBTPYIOT U
KOHLIGHTPUPYIOT 6 8aKYyMe C MOJNyuYeHHEM HEOYHIEHHOTO MPOMEXYTOYHOrO MPOAYKTA B BUAE
MPO3PAaYHOM BSI3KOM KUAKOCTH.

K mnepememmBaeMOoMy pacTBOPY HEOUYHINEHHOTO MPOMEXYTOYHOIO COEIMHEHUS B
nuokcane (20 mut) u Bome (4 mut) no0aBSIOT 4-THAPOKCH(PEHMITOOPOHOBYIO KUCIOTY (240 M,
1,74 mmonb) u Na,CO; (461 mr, 4,35 MMOIb), 1 PEAKLIMOHHYIO CMECh JI€Ta3HpYIOT a30TOM B
tedeHue 15 munyt. Jlobasmsror Pd(dppf)Cl,. AXM (118 mr, 0,0145 mMmonb), U peakMOHHYIO
CMeCh AETa3supyloT elle B TeueHue 5 MUHYT U 3aTeM nepememnsaroT npu 110°C B teuenue 4
yacoB. Peakunonnyro cmece oxnaxnaroT 1o KT, noOaBnsioT BOAy, M pPEAKLMOHHYIO CMECh
SKCTPArupyroT sTunaneratoM (3x50 mur). DKCTpakThl 3TUNaneraTa OObEAWHSIOT, CyLIaT Hak
cynbhaToM HATpUsi U KOHLEHTPUPYIOT B BAaKyyMe€ C IOJyY€HHEM IPO3pPavyHON KOPUYHEBOH
KUIKOCTH. HEOYMIEHHYI0 JKUAKOCTh OYHMINAKT (uiul-xpomarorpadueii Ha KOJOHKE C
npuMmeHeHueM rpaguenta 30-50% EtOAc B rekcane ¢ mosnydenueM Tper-OyTui-(3S)-3-((6-(4-
rugpokcudennn)- 1-(rerparunpo-2H-nupan-2-mn)- 1 H-unga3on-4-un)tio)mup poauaus- 1 -
kapbokcunata (600 mr, 1,21 mmonb, 61%). (m/z): [M+H]* paccuurano mmsi Cp;H33CIN3O4S
496,23, Haiineno 496,42.

onyuenne 41: (S)-4-(4-(nmuppoanaun-3-uaruno)-1H-ungazon-6-uia)denon

HCI
S .

AMOKCaH

4,0N HCI B nuokcane (10,0 my, 40,0 MMOJTb) 1OOABISIFOT K pacTBOpy TpeT-0yTui-(35)-3-
((6-(4-runpoxcudenun)-1-(rerparunpo-2H-nupan-2-umn)- | H-ungazon-4-un)uo )nuppoauaus- 1-
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kapOokcmmara (400 wmr, 0,808 mmonb) B MeraHode (6 M), M PEAKIHOHHYIO CMeECh
nepeMemnsatoT npu 40°C B Teuenue 16 4. PeaklIMOHHYIO CMeCh KOHLIEHTPUPYIOT 6 8aKyyme, 1
MOJIyYE€HHBINH OCTATOK OYMINAIOT XpoMarorpadueit Ha kojoHke C18 ¢ nmpenapaTuBHON LIKAJIOH C
npuMeneHueM rpanuenta 20-80% aneronutpui B Bone ¢ 0,05% TpudTopyKCyCHON KHUCIIOTOM C
nosiyueHueM ¢ nonyudeHueMm (S)-4-(4-(nmupponunun-3-mntuo)- | H-unnazon-6-un)dpenona B Buzge
comu T®K (175 mr, 0,411 mmonb, 51% Beixon). (m/z): [M+H]* paccu mns C7H7N;0S 312,12,
Halimeno 312,22.

Hpumep 12: (S)-1-(3-((6-(4-ruapoxcudennn)-1H-unnazon-4-uia)Tuo)nuppoauaux-1-

wia)npon-2-ex-1-ox

OH OH
N O AKPUIICIIIXIIOPHI N)\ O
8
B 8
D B

ocHoBaHue XjoHMITa

N [TTB 12

H N
A

N, N-gumsonponmwmnrunamus (0,079 mn, 0,450 mMmonb) m0OaBISIOT K PacTBOPY CONH
TOK (S)-4-(4-(uppomuann-3-untuo)- 1 H-uunazon-6-un)penona (38,5 mr, 0,091 mmons) B
JIM® (0,2 mu) pu 0°C, 3arem akpuonsxiopun (8,0 mxi, 0,099 mmons). PeakiimonHyo cMech
NepeMEIINBAIOT MPU KT B TeueHWe 15 MUHYT, W HEOUYHUINEHHYI JKHIKOCTh OYHINAIOT
xpomarorpadueli Ha kojoHke C18 ¢ mpemnapaTuBHOW INKaJOH € NPUMEHEHHEM TI'paJueHTa
aneroHuTpun B Boje ¢ 0,05% TtpudTopykcycHoil kuciaorel ¢ nonydeHuem (S)-1-(3-((6-(4-
rungpokcudennn)- | H-uanazon-4-un)ruo)nupponuaut- 1-un)npon-2-es-1-ona B Buae conu TOK
(17,1 mr, 0,046 mmonb, 51% Beixon). (m/z): [M+H]" paccu misa CyoH19N30,S 366,13, Halineno
366,1.

MMonyyenne 42:  tper-6yTHia-(3S)-3-((6-(4-ruapoxcudennn)-1-(rerparuapo-2H-

nupan-2-ui)-1H-ungazon-4-uia)cynsponuna)nuppoanann-1-kapdoxkcunar

8 OKCOH, OCHOBHAas OKINMCEH AaloOMMHIMA

BOTa
o

OcuoBHyo okucek amoMuHust (200 mr) um okcoH (744 wr, 2,42 MMonb) NOOABISIFOT K
pacTBopy Tper-OyTrin-(35)-3-((6-(4-runpokcudenmn)- 1 -(terparuapo-2H-nupan-2-un)- 1 H-
MH/1a30J1-4- W) THO )ITUpposuAuH- 1 -kapOokcunara (400 mr, 0,80 mmonb) B xsopodopme (50 mi)
u Boze (1 mur), u peakMOHHYIO cMecCh nepemermuBatoT npu 65°C B Teuenne 12 4. PeakinoHHYIO
cmech (QuupTpyror uepe3 cnoi lLlenura, W OTQUIBTPOBAHHBI NPOAYKT IMPOMBIBAIOT

xjopopopmMoM. DuibTpaThl OOBEOUHSIOT, MOOABISIOT BOAY U CMECh O3KCTPArupyroT
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xjopodopmom (3x100 mir). DkcTpakThl XI0podopMa OOBEAUHSIIOT, TPOMBIBAIOT HACBILIEHHBIM
PacTBOPOM COJIH, CYLIAT HaJ CyJNb(aTOM HATPpHUsA U KOHLEHTPUPYIOT B Bakyyme. Heouninennyro
KHUJIKOCTh OUHINAIOT (QuiIn-xpoMarorpadueii Ha konoHke ¢ npumeneHueMm 30% EtOAc B
reKcaHe ¢ rnonyueHueM Tper-0yTui-(35)-3-((6-(4-ruapoxcudennn)-1-(rerparuapo-2H-nupan-2-
wn)- 1H-unnaszon-4-um)cynpponnn)nupponuaus- 1-kapobokcunara (200 mr, 0,379 mmonb, 47%
BbIx0n). (m/z): [M+H]+ paccuurano ans Co;H33CIN3Og 528,22, HaiineHo 528,48,

Monyuyenne 43: (S)-4-(4-(nmupponaun-3-uncynsdonni)-1H-unaazon-6-un)denon

4,0N HCIl B muokcane (10,0 mi, 40,0 mmonb) nodasistror k pactBopy (3S)-3-((6-(4-
rugpokcudennn)- 1-(rerparunpo-2H-nmpan-2-nin)- | H-uanazon-4-wmn)cynbGHOHIIT ) TUPPOTUANH-
1-kapbokcmnara (200 wmr, 0,379 mmonb) B MeTaHoje (2 M), U PEaKUUOHHYK) CMeCh
NEepEeMEIINBAOT MPU KT B TeueHHe 8 4. PeakIMOHHYI CMeChb KOHIEHTPUPYIOT 6 6aKyyme, W
NOJIyYeHHBIH OCTaTOK pPAacTUPAOT C JOUATHIOBBIM 3pupom ¢ mnonydenuem ((S)-4-(4-
(mupposmunun-3-uncynbponmn)- | H-uanazon-6-un)penona B supe conmu HCl (140 mr, 0,369
MMoIb, 97% Bbixon). (m/z): [M+H]" paccu ms C17H7N305S 344,11, naiineno 344,04,

IIpumep 13: ((S)-1-(3-((6-(4-rupapoxcudennn)-1H-unnazon-4-
1) CcyJab(poHUIT)IHPpPoHAHH-1-uia)npon-2-enH-1-o0

OH OH

AKPMIIOMIXIOPIT

o~

ocHoBaHME XIoHMUTA

13

N, N-puuzoonpormmmtunamud (0,079 mi, 0,450 MMonb) no0aBIAOT K PacTBOPY COJIU
HCl1  (((S)-4-(4-(mupponuaus-3-uncynsdonmn)- |H-unnazon-6-mn)penona (31,0 wmr, 0,082
mMmosie) B JIM® (0,2 mim) mpu 0°C, 3arem axpmnowriopun (8,0 mxn, 0,099 wmmons).
PeakunoHHYI0 CMeCh MEPEMEITNBAIOT MPH KT B TeueHne 10 MUHYT, 1 HEOUHINEHHYIO JKUAKOCTh
ounmarT xpomarorpadueii Ha kojoHke C18 ¢ mpemapaTWBHOW IIKAJNOW C TPUMEHEHUEM
rpaaueHTa auetoHuTpui B Boze ¢ 0,05% tpudropykcycHoii kucnoroit ¢ noayuenuem ((S)-1-(3-
((6-(4-runpoxcudennn)- 1 H-uanazon-4-uwn)cynpponun)mupponuauns- 1 -un)npon-2-eH-1-ona B
Bune comu T®K (3,1 mr, 0,0061 mmons, 7% Bbixon). (m/z): [M+H]" paccu ans CaoHi9N304S
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398,12, natineno 398.0.
Hoayuyenue 44: TpeT-0yTHJI-4-((6-X710p-1-(TeTparuapo-2H-nupan-2-ua)-1H-

HHIa30/1-4-U1)MeTHI)TuNepuaAnH-1-kapOokcunar

N
N Cl Boc
N JQ/ 9-BBN
[ K,COs5 ,PACIdppf 1M

0,5 M pactBop 9-BBN B TI'® (7,92 mu, 3,96 mMMonb) n0OaBISIFOT K TpeT-OyTHIi-4-
METHJICHITUTIEpUANH- | -kapOokcunary (468 wr, 2,37 MMONb), W PEAKLUHOHHYI CMECh
nepememmBatoT npu 80°C B teuenue 2 4. Peakumonnyro cmech oxnaxkmaroT o KT u 3arem
KaHIOJIMPYIOT B 3apaHee MOJy4YeHHBIH pacTBop 4-Opom-6-xiop-1-(terparunpo-2H-nmpan-2-um)-
IH-unnazoma (500 wmr, 1,58 wmmonb), kapOonata xamus (548 wr, 3,96 wmmomb) u
Pd(dppf)Cl,. AXM (129 wmr, 0,15 mmonp) B JIMP (10,0 mu) u H,O (2,0 mi). Peakunonnyro
cmech nepemermuBaroT npu 80°C B TeueHune 16 4. PeakioHHYI0 cMeCh (PIIIBTPYIOT Yepe3 CIIOH
Ienurta, 1 oTHUIBTPOBAHHBIA MPOAYKT MPOMBIBAIOT 3THIALETATOM. PUIBTpaThl OOBEANHSIOT,
nobasysiror Boxy (100 mur) M cMech SKCTparupyroT stunaneratoM (2x150 mur). DKCTpakThl
STUNALeTaTa OOBENNHSIOT, IPOMBIBAIOT HACHIIIIEHHBIM PACTBOPOM COJIH, CYIIAT Haf CyJb(paTom
HaTpUsi U KOHLEHTPUPYIOT B BakyyMme. HeouMIeHHYI0 JKHIKOCTh OYHMINAKOT  (pidim-
xpomarorpadueli Ha konoHke ¢ npumeHeHuem 30% EtOAc B rekcane ¢ MmoyiyuyeHHEM TPET-
Oytuin-4-((6-xnop-1-(rerparunpo-2H-nupan-2-un)- 1 H-unna3omi-4-mn)MeTn ) munepuaus- 1 -
kapOokcunata (460 wmr, 1,06 mmomb, 67% BbIXOH). (m/z): [M+H]" paccuutano s
Ca3H3,CIN3O3 434,22, Hatineno 434,47.

Honyuyenne 45: Tper-0yTnia-4-((6-(4-ruagpoxcudenmni)-1-(rerparuapo-2H-nupan-2-

ui)-1H-ungazon-4-un)merun)nunepuann-1-kapooxkcunar

Q
N Cl
N EH KATaIM3aTop
CLST B
HO
OYN
>r°

4-T'unpoxcudernndoporoByro kuciaoty (195 mr, 1,41 MMonb) 10o0aBISAOT K CyCIIEH3UU

TpeT-OyTrin-4-((6-xmop-1-(terparuapo-2H-nmupan-2-wun)- | H-unnazon-4-win)MeTnin ) munepuant-

1-kapOokcunara (410 mr, 0,94 mmonp) B auokcane (10,0 mi) u Bome (2,0 mi), 3atem docdar
kamus (401 mr, 1,88 MMOIB), 1 PEaKLIMOHHYIO CMECh AETa3UPYIOT a30TOM B TeUeHHE 15 MHUHYT.
Kommneke xnopuna 2'-(qumerninaMuHo)-2-Oudenmnunnannanusa(ll) ¢ auaopboparndochrHOoM

(52 wmr, 0,07 MMoJb) NOOABIISIFOT, U PEAKLIHOHHYIO CMECh HArpeBaroT MUKpoBosiHaMu rpu 100°C
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B TeueHue | uaca. Peakmmonnyro cMech oxmaxkaaroT 10 KT u 3arem QuiabTpyroT 4yepe3 Ciou
Henwura. JoGasmsror Boxy (100 M) k ¢punbTpary, 3aTeM SKCTparupyroT stunaneratom (3x100
MJT). DKCTPaKThI 3THUIALIETATa OOBEIHHSIOT, IPOMBIBAIOT BOZOH, HACHILIEHHBIM PACTBOPOM COJIH,
CyllaT Haa Ccyab(paToM HATpPHs U KOHLEHTPHUPYIOT 6 6akyyme. HeouuIneHHyI0 >KHUAKOCTb
ounalT (uau-xpomarorpadueir Ha kojoHke ¢ npumeHeHneM 50% EtOAc B rekcane ¢
NOJIyYeHUEM Tper-OyTun-4-((6-(4-rugpoxcudenun)- 1-(rerparunpo-2H-nupan-2-wmn)-1H-
MH/a30J1-4-1T)MeTUN ) nunepuanH- 1-kapbokcunara (300 mr, 0,610 Mmonb, 65%). (m/z): [M+H]*
paccuntano asi CogH37N304 492,29, Hatineno 492,46.

MMonyuenne 46: 4-(4-(munepuann-4-namerun)-1H-ungazom-6-un)denon

HCI

Hioxcau

4,0N HCl B nuokcane (10,0 mu, 40,0 Mmonb) 1oOaBisItOT K pacTBOpy TpeT-OyTiii-4-((6-
(4-ruppoxcudennn)-1-(rerparunpo-2H-nupan-2-un)- 1 H-uanazon-4-um)meTin ) munepuaus- 1 -
kapbokcminara (300 wmr, 0,610 mmonb) B MeraHone (2 M), U PEAKLUHUOHHYK) CMeCh
NepeMEIINBAOT MPU KT B TeueHHe 8 4. PeaklMOHHYI0 CMech KOHLEHTPUPYIOT 6 6aKyyme, W
NOJIyYE€HHBIH OCTaTOK PAaCTHPAIOT € TUATUIIOBBIM 3PHUpoM ¢ nonydeHueM 4-(4-(nmunepuans-4-
wnmetnn)- 1 H-unnazon-6-un)penona B sune comu HCl (195 mr, 0,567 mmonb, 93% BbIxOn).
(m/z): [M+H]* paccu st C19H N3O 308,18, naiineno 308,10.

Hpumep 14: 1-(4-((6-(4-ruapoxcudenunn)-1H-unpazon-4-na)merna)nunepuaun-1-

wi)npon-2-ex-1-oxn
CH

ARPMIIOMAXJIOPU T

o

OCHOEAHME XIOHMI'a

14

N, N-gumzonpormmstusnamud (0,079 mi, 0,450 mmonb) nobasisiroT k pactBopy conu HCl
4-(4-(munepunna-4-unmern)- 1 H-unnazon-6-un)penona (27,5 mr, 0,080 mmons) B JIMP (0,2
vin) mpu 0°C, 3arem akpmnounxiopun (8,0 mkn, 0,099 mmonb). PeaknnoHHYIO CMech
NepeMEIINBAIOT NP KT B TeueHHe 10 MHHYT M HEOYHMIIEHHYIO JKUAKOCTb OYHINAIOT
xpomarorpadueli Ha kojoHke C18 ¢ mpemapaTuBHOW INKaJOH C NPUMEHEHHEM TI'pagueHTa
aneroautpun B Bome ¢ 0,05% TpudropykcycHON KuCIOTOH ¢ mnonydeHueM 1-(4-((6-(4-

rugpokcudennn)- | H-uanazon-4-un)mernin)nunepuanH- 1-un)npon-2-eH-1-ox B Bune conu TOK
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(7,2 mr, 0,015 mmonb, 19% Bbixon). (m/z): [M+H]" paccu mna CxpHsN3O, 362,19, naiineno
362,1.

Honyuenne 47: Tper-0yTHa-(R, E)-2-(3-3Toecu-3-okconpon-1-en-1-un)nuppoauan-

sl

P

H ) @] Boc
= N H 1
O/\ty /,\O o N
M, Q°C-kr, 4 4

Ortun-3-(rpudpenundochopanununes)nponanoar (3,64 r, 10,0 mmonb) m0OaBISIOT K

1-xap6okcuaar

pactBopy Tper-OyTui-(R)-2-popmunmnupponuauns-1-kapdbokcunara (2,0 r, 10,0 mmons) B
metrunenxiopuae (40 mi) npu 0°C, 1 peakIIMOHHYIO CMECh MEPEMELINBAIOT NP KT B TeUeHUe 4
4. JloGasisiroT Bomy (200 Mut), M peakMOHHYIO CMECh SKCTPArHPYIOT METHIEHXIopuaoM (2x100
MII). OKCTPakThbl METWICHXJIOPHIA OOBENUHSIOT, CyllarT Hajg CyiabpaToM HATpus W
KOHLICHTPUPYIOT 6 6akyyme. HEOounImeHHy >KUAKOCTh OUMINAIT (uam-xpomarorpadueli Ha
KOJIOHKE C MmpuMeHeHneM 5% STujanerata B rekcaHe ¢ nonydeHuem tper-Oytmi-(R, E)-2-(3-
3TOKCH-3-0Kcompor-1-eH- 1-um)mupponuant- 1-kapookcunara (1,70 r, 6,31 mmodns, 63% BbIXOX).

IMonyuenne 48: 3tni-(R, E)-3-(1-MeTnanuppoauaus-2-ui)akpuiaar
Ho 1) HC1l, ouokcan H [
/\O)K/\DN /\OJ\/A@)
2) HCHO, TABH, OXM

4M HCI B mgumokcane (7,20 mn, 28,8 mmonb) nobasmsatoT k pactsopy TOK (10,90 mu),

MEIJIEHHO J00aBisIIOT K pactBopy Tper-OyTmn-(R, E)-2-(3-sTokcu-3-okcomnpon-1-eH-1-
win)nupponuans- 1-kapookcunara (1,70 r, 6,31 mmonb) B auokcane (40 M), U PeaKLIMOHHYIO
CMeCh MePEMEIINBAIOT MPHU KT B Te€YeHHE 2 4. PEaKLIMOHHYIO CMECh KOHLIEHTPUPYIOT 8 8AKyyMe C
MOJIy4eHHEM HEOUHIIEHHOTO MPOMEKYTOUYHOro coenuHenus. 37% pactBop (opmanbreruna B
Bome (4,19 wmn, 41,4 mmonb) nOOABISIOT K PAacTBOPY HEOYHINEHHOTO IPOMEKYTOYHOTO
coenuHenus: B Metmienxyopune (50 mu) mpu 0°C, 3areM n00aBNSIOT TPHALETOKCUOOPTUAPUL
Hatpus (5,26 r, 24,8 MMOJIb), U PEAKLIMOHHYIO CMECh MEPEMEINNBAIOT MPU KT B TeueHHe 16 u.
JobapnsroT neasiayo Boay (20 mil), U peakLMOHHYIO CMECh 3KCTPArupyrT METHICHXJIOPUIOM
(2x100 mut). DKCTPAKTBI METHIICHXJIOPUIA OOBEIUHSIOT, TIPOMBIBAIOT HACBIIIEHHBIM PACTBOPOM
COJIM, CYIIAT Haj CyJIb(paToM HATPUS M KOHLEHTPUPYIOT 6 6aKkyyme ¢ nonyderunem >ti-(R, E)-
3-(1-metunnupponunun-2-uin)akpuiara (0,900 r, 4,915 mmons, 78% Bbixon). (m/z): [M+H]"
paccu st C10H17NO, 184,14, naiineno 184,0.

IMonyuenne 49: (R, E)-3-(1-MeTHINUPpPOTHAUH-2-WIT)AKPHIOBASI KHCJIO0TA

o NaOH i A
/\OJ\/\tljl] HO

I'mnpokcun Hatpust (294 mr, 7,36 mmonb) nobasmstor K pactBopy 3tui-(R, E)-3-(1-
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mMetuamupponuans-2-mwin)akpunara (0,900 r, 4,915 mmons, 78% Beixon) B 2:1 TI'®/Bome (15
MJI), U PEAKLHMOHHYIO CMECh IEPEMEIIMBAIOT NPU KT B TeueHHEe 4 4. PeakIMOHHYK CMech
KOHLIGHTPUPYIOT 6 6akyyme ¢ noaydeHueM HSTui-(R, E)-3-(1-merunnupponuaus-2-
WJT)aKpUIOBOI KMCIOTHI (668 mr, 4,30 mmoiib, 88% Bexon). (m/z): [M+H]" paccu nis CsHi3NO,
156,10, natineno 156,26.

IIpumep 15: (E)-1-((S)-3-((6-(4-ruppoxcudpennn)-1H-unnazon-4-
uia)okcu)nuppoanau-1-ui)-3-((R)-1-meTnanuppoauaun-2-uia)npon-2-eH-1-oxn

OH OH
S
N
TATY N, O

‘\O o >‘\O
. ny /H
N b
H(Nj Ho% : (Nj
N 15

Pacteop 'ATY (0,031 1, 0,083 mmonb) B JIM®P (0,1 M) nobasnsitot k aTin-(R, E)-3-(1-

METHIITUPPONTUIUH-2-1)akpmioBoit  kuciore (14,0 mr, 0,090 mmonb), 3atreM n00aBISIOT

pactBop ruzapoxsopuna (S)-4-(4-(muppomunun-3-unokcn)- 1H-unnazon-6-um)penona (0,025 T,
0,075 mmonp) u JJUITDA (0,065 mi, 0,375 MMOIIb), pEaKIIMOHHYIO CMECh MEPEMEIINBAIOT NPU KT
B TeUeHHe |5 MUHYT, U HEOUHINEHHYIO KUIKOCTh OYHINAIOT XpoMaTorpadueii Ha kononke C18 ¢
IpenapaTuBHON MIKAJOH C TMpPUMEHEHHWeM TrpajaueHTa aneroHuTpun B Boge ¢ 0,05%
TpudropykcycHol kucnoroi ¢ noaydenueM ((E)-1-((S)-3-((6-(4-runpokcudennn)- | H-unnazon-
4-um)oxcu)nuppomuaus-1-uim)-3-((R)-1-merunnupponuans-2-un)npon-2-eH-1-oHa B BHIE CONU
T®K (7,8 mr, 0,014 mmonb, 19% Bexonm). (m/z): [M+H]" paccu mma CasHogN4Os 433,23,
HavgeHo 433,1.

Ioay4uenune 50: Tper-0yTHI-2-((AIMMETHIAMHHO)METHJI)AKPHJIAT
1) B-HCHO, OuoxcaH

\
HOWOH ImMeTnammy B TTE OW)‘\/N
- X ~

o O 2) Boc,O 0

[Mapadopmanbaerun (1,20 r, 43,2 MMOJIb) A0OABISIOT K PACTBOPY MAJIOHOBOH KHCJIOTBI
(2,01, 19,3 mmonb) B 1,4-nuokcane (20 mu), 3atemM 2M pactBop aumetmiamuHa B TT® (9,60 mu,
19,2 MMoOnb), U peakMOHHYIO cMech nepemernnBatoT mpu 70°C B Teyenne 1 4. PeakunoHHyO
CMeCb KOHLIEHTPUPYIOT 6 6aKyyMe, W HEOUMILICHHBbIH MPOAYKT MEPEeKPUCTAJUIN3OBBIBAIOT C
NPUMEHEHUEM JUATHIIOBOTO 3(Hpa U alleTOHA C MOJYYEHHEM MPOMEKYTOUHOTO COCUHEHHS B
Buzie Oesoro TBepaoro semectsa. [IpomexyTouHoe Oenoe TBepHOe BEIECTBO PACTBOPSIOT B T-
BuOH (100 wmn), u gu-tper-Oyrunnukapbonar (4,60 wmu, 20,7 MMomb) no0aBiSIOT B
PEAKIMOHHYIO CMECh, 3aTeM 4-mumerunaMuHorupuauH (511 mr, 4,18 MMOIb), 1 pEaKLIMOHHYIO
CMeCh TepeMelINBaOT Mpu KT B TeueHne 4 4. JloOammsaror mermnenxmopua (500 mu), u
PEAKIMOHHYI0O CMECh NPOMBIBAIOT Bomou (2x500 mu), cymar Haj cyiabpaToM HATpus Hu
KOHLIEHTPUPYIOT 6 6akyyme. HeouuimeHHBIH OCTaTOK OYMLIAOT (ui-xpomarorpadueil Ha
KOJIOHKE C TpuMeHeHHeM 2% MeTaHojla B METHJIEHXJIOPHIE C IOJNy4eHHeM TpeT-OyTui-2-

((mumermnamuHo)MeTnin)akpunara (220 mr, 1,19 mmons, 6% BbIXOx).
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IMonyuenne S1: 2-((aMMeTHIAMHHO)METHJI)aAKPUJIOBAsI KHCJIOTA
I HCI |
>‘/O N HO?HL/N\
O

IN Bommbiii pactBop HCl (5,0 mn, 5 wmmomb) nobGaBisstoT K - TpeT-OyTHI-2-
((mmmernnamuno)MeTum)akpuiaaty (220 wmr, 1,19 MMomb), W pPEAKLUUOHHYIO CMeCh
nepememuBatoT npu 100°C B TeueHue 15 MuHyT. PeaklMOHHYIO CMeCh KOHLEHTPHUPYIOT 6
6aKyyme, W TIOJyYEHHBIH OCTATOK MOABEPrar0T a3€OTPONHON NEPEeroHKe C TOJMYOJOM U 3aTeM
pacTUpPAIOT € OUITWIOBBIM 3(HUpPOM ¢ mnosyueHHeM 2-((JMMeTHIAMUHO)METHI)aKPHIOBOH
kucnotel B Buge coau HCI (119 mr, 0,719 mmonb, 60% Bbixon). (m/z): [M+H]" paccu mns
CeH11NO, 130,09, Haiineno 130,22.

IIpumep 16: (S)-2-((nmmerunnamuno)meru)-1-(3-((6-(4-ruapoxcupenni)-1H-

HHAA30J1-4-HJ1)OKCH)TUPPOoauAuH-1-uia)npon-2-en-1-oH

OH
H O
N
N, O TATY

OH

N—' 16

Pacteop 'ATY (0,031 1, 0,083 mmomnb) B IM® (0,1 M) 1o0aBisitoT K THAPOXJIOpUAY 2-
((mumeTmnamMuHO)MeTHI)akpuiioBol  kucnotsl (14,9 mr, 0,090 mmonb), 3areM 100aBISIOT
pactBop ruapoxjopuaa (S)-4-(4-(mupponunaun-3-mnokcn)- 1H-urnazon-6-un)dpenona (0,025 r,
0,075 mmonb) u AUTIDA (0,065 M, 0,375 MMOJIBb), pEaKIIMOHHYIO CMECh MEPEMEIINBAIOT MPH KT
B TeueHHe |5 MUHYT, U HEOUHIIEHHYIO JKUAKOCTh OYHIIAIOT Xpomarorpadueii Ha kojonke C18 ¢
npenapaTUBHON INKajJoOl C IpUMEHEHHEM TrpajgueHta aueToHuTpun B Bojge ¢ 0,05%
TpudTOpyKCyCHON KHCHIOTOH ¢ monyderueM  (S)-2-((numermnamuno)Metnn)- 1-(3-((6-(4-
runpokcudennn)- | H-unnazon-4-mn)okcu ) mupponuans- 1 -mn)npon-2-eH-1-ona B BHIAE COJIU
T@K (2,6 mr, 0,005 mmonb, 7% Bexon). (m/z): [M+H]* paccu mnst Co3HasN4O3 407,21, Halifneno
407,1.

Ipumep 17: (S)-1-(3-((6-(4-ruapoxcudenn)-1H-nnga3z01-4-ui1)okcu)nuppoTHIHH-

1-un)npon-2-un-1-on

OH
P
N

N, O TATY

Y 3
HN HO)\\\

Pacteop 'ATVY (0,031 1, 0,083 mmonb) B JIM® (0,1 mi) n00aBisOT K MPOMHOHOBOM
kuciore (6,0 mr, 0,090 mmonp), 3areM pa00aBIAOT pacTBOp ruxpoxiopuna (S)-4-(4-
(mupposmnun-3-unokcn)- | H-ungazon-6-un)penona (0,025 r, 0,075 mmons) u JUITIA (0,065
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i, 0,375 MMONb), pEakLHMOHHYIO CMECh NEPEeMEININBAIOT NMPU KT B TeYeHHWE 15 MUHYT, U
HEOUMIIEHHYIO JKUAKOCTh O4YMIIAT Xpomartorpadueii Ha kxomonke C18 ¢ mpemaparuBHOM
IIKAJIONW ¢ MPUMEHEHUEM IpaguenTa aueToHuTpun B Boae ¢ 0,05% TpudropykcycHON KHCIOTOH
c MOJIyYeHUEM (S)-1-(3-((6-(4-runpoxcudenmn)- | H-ungazon-4-min)oKCH) TUPPOSTUAHH- | -
win)npon-2-uH-1-oxa B Bune conu TOK (2,4 mr, 0,005 mmonb, 7% Bbixon). (m/z): [M+H]" paccu
st CooH 7N305 348,14, Haiineno 348,0.

Ipumep 18: (S)-4-(4-((1-(BuHMIACYIBbPOHUT)NHPPOIHAUH-3-H1)oKkcH)-1H-unaa3001-
6-n1)peno

O. .0

7

i
cl \/

(0]
(j*“ OCHOBaHME XKOHUTA

N, N-mumsonpomwmtunamua (0,052 mn, 0,301 mMMmonb) n00aBISIFOT K pacTBOPY
runpoxyopuna (S)-4-(4-(mupponunun-3-unokcn)- | H-unnazon-6-wn)penona (0,020 r, 0,060
mmoib) B JIM® (0,2 mi) mpu 0°C, 3atem pobGasisiroT sTeHcynbhormxiaopun (8,4 mi, 0,066
MMOJIb). PEeakIImOHHYI0 CMeCh MEPEeMEInBAIOT MPU KT B TeueHue 10 MHUHYT, 1 HEOUHIIEHHYIO
KHUJIKOCTh OUMINAIOT XpomaTtorpadueit Ha komonke CI18 ¢ mnpenmapaTHBHON IIKaJNOH C
NPUMEHEHHEM TpaaueHTa aueToHUuTpua B Boae ¢ 0,05% TpudropykcycHOM KHCIOTOH C
MOJIy4YeHUEM (S)-4-(4-((1-(BuHUNCYABPOHMIT) TUPPOIUINH-3-1IT)oKcH)- | H-uHnazon-6-
wn)dpenona B suge conu TOK (8,2 mr, 0,016 mmons, 27% Beixon). (m/z): [M+H]+ paccu nnsa
C19H19N30,4 386,12, natineno 386,3.

Honyuenne 52: Tper-0yTHa-3-(2-((6-prop-1-(Terparnapo-2H-nupan-2-ui)-1H-

HHI230J1-4-H1)0KCH)TIPoNaH-2-ui)a3eTuanH-1-kapookcunar
o

N Br
N, O|H KaTanmsarop
+ -

N
Boc

Kapbonar nesus (6,33 r, 19,42 mmomnb) noOaBisiioT K pacTBopy TpeT-OyTmi-3-(2-((6-
opom- 1-(terparunpo-2H-nupan-2-nn)- 1 H-uanazon-4-mn)okcn )nponaH-2-1ui)a3eTHANH- 1 -
kapOokcmnara (3,20 r, 6,47 Mmmonb) u 3-pTop-4-runpokcudben3oa0oponoBo kucnotsl (1,514 r,
9,71 mmonpb) B 1,4-nuokcane (20,71 m) u Boze (5,18 MII), M PEAKLIMOHHYIO CMECh ETa3UPYIOT
a30ToM B TeueHue 10 MuHyT.

Hobapnsror  auxnop [1,1°-Ouc(mudennndochuno)peppoueH|mamnaaua(ll) (0,793 r,
0,971 MMonb), W pEaKUHOHHYIO cMech mnepememuBaroT npu 110°C B TeueHme 2 4acos.
PeakunoHHYI0 CMeCh KOHLEHTPUPYIOT 6 6akyyme 1o o0bema okojao 5 wmi. JloOaBisiror

HACBHIIEHHBIH BOJAHBIM pacTBOp XJjopuza amMMmMoHus (20 M), M CMeCh SKCTPardupyrooT
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METHJICHXJIOpUAOM (2X20 ™i). DKCTpakThl METHJEHXJOpUAA OOBEOUHSIOT, CyIIaT Hax
Cynab(paToM HaTpusi M KOHLEHTPUPYIOT 6 6aKyyme C TOJYyYeHHEeM KOPHUYHEBOW IKHIKOCTH.
HeounmeHHyo KUAKOCTh OYMIIAIOT (udII-xpomarorpadueil Ha KoJoHKe ¢ npuMeHeHuem 50%
STUNIALIETAaTa B TeKCaHe C IMosydeHueM Tper-Oytuin-3-(2-((6-rop-1-(rerparunpo-2H-mupan-2-
wn)- 1H-unnaszon-4-um)okcu)nponan-2-un)azerunus- 1-kapookcunara (2,30 r, 4,38 mmonb, 68%
BbIXON). (M/z): [M+H]* paccu st CooH37FN3O5 526,27, natineno 526,3.

Monyuyenne 53: 4-(4-((2-azeruaun-3-un)nponan-2-ui)oxcu)-1-H-unnazon-6-um)-2-

¢ropdenon

TI=

Tper-0yTun-3-(2-((6-¢pTop-1-(terparnapo-2H-nupan-2-wmn)- 1 H-unnazon-4-

WUT)OKCH)IIPOTIaH-2-min)a3eTuaus- 1-kapookcmnar (3,10 1, 5,90 wmmonb) pacTBOPSIOT B

muxaopmerane (10 mm) m memneHHo pobasmstor TOK (10 wmu). IIpospaunslii pacTBoOp
NepeMeLINBalOT NMpU KT B TeueHue 2 dyacos, nocie 4dero JKXMC mnokasbiBaeT Xopoliee
IIPEBpALIeHNE B JKeIaeMblil MPOAYKT. PeakIMOHHYIO CMeCh KOHLIEHTPUPYIOT ¢ Nody4deHueM 4-(4-
((2-azerunuH-3-mn)nponas-2-uin)okcu)- 1-H-urnazon-6-un)-2-proppenona B Buge comu TOK
(100% Boixon). (m/z): [M+H]" paccu mst Ci9Hy FN3O, 342,16, Halineno 342,3.

Ipumep 19: (E)-1-(3-(2-((6-(3-¢pTop-4-ruapoxcudenunn)-1H-unnazon-4-

HJI)OKCH)IPONAH-2-Wi1)a3eTHANH-1-ni1)-4-(AuMeTHIIAMHHO)0yT-2-eH-1-0H
OH

H
N
N, O TATY

HCI

19

ATV (rekcadropdochar 2-(7-a3a-1H-6enzorpuazon-1-mn)-1,1,3,3-TerpameTiinypoHus,
2,92 r, 7,07 Mmmonb) 100aBIsFOT K pactBopy ruapoxsopuna (E)-4-(mumernnamMuno)0yT-2-eHOBOM
kuciotsl (1,07 r, 6,48 mmonp) B JIM® (10 mu). PeakiiMOHHYIO CMECh MEPEMEINBAIOT MPH KT B
teueHue 10 munyT, 3aTeM 100aBIsIOT conb TOK 4-(4-((2-a3eTunnH-3-m)nponas-2-mi)oKcn)- 1 -
H-unnazon-6-mn)-2-propdenona (2,01 r, 5,89 mmoins), 3arem JAUITDA (3,08 mut, 17,7 Mmoub).
PeakuinoHHYI0 CMeCh MEPEMEINBAIOT MPU KT B TeUeHHE 15 MUHYT U 3aT€M KOHLEHTPHUPYIOT 6
6aKyymMe C TIOJyY€HHUEM OKeNTOM OKUAKOCTH. HeouuIneHHy0 JKUAKOCTh — OYHINAIOT

xpomatorpadueit Ha konoHke C18 ¢ mpemapaTuBHON IIKaJNOW C MPUMEHEHHEeM rpaaueHta 20-
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80% aneronutrpun B Bozme ¢ 0,05% TpudropykcycHoit kucnoroit ¢ monyueHuem (E)-4-
(mumernnamuno)- 1-(3-(2-((6-(3-¢prop-4-runpoxcudennn)- | H-uanazon-4-un)okcu)nponas-2-
W) IUKI00yTUI)OyT-2-eH-1-0Ha B Buge conu TPK (1,65 r, 3,65 mmons, 61,9% Bbxon). (m/z):
[M+H]" paccu st CosHzgFN4O3 453,23, naiineno 453,3.

Honyuyenne  S4: TpeT-0yTHI-3-(2-((2,6-1uxaopnupuanH-4-11)0KCH)IPONAaH-2-

uia)asetuauH-1-kapdokcuaar
Cln_-Ng_.Cl
a) NaH |

BocN&XOH —_—» -
Cl_N__Cl BocN%o

b) U

P

cl

PactBop Tper-Oyrmi-3-(2-runpokcunponan-2-min)a3eTuaus- 1-kapbokcnnara (6,5 T,
30,21 mmomnb) B IMCO (10 mu) noGaBisiroT 1o KarisiM K pactBopy 60% MacCoBBIX THIpHUIA
HaTpus B MuHepaiibHOM Macie (1,65 1, 41,20 mmons) B JIMCO (15 mi1), U peaklIMOHHYIO CMeCh
nepeMeInnBaroT Mpu KT B TeueHue 10 muuyTt. PactBop 2,4,6-Tpuxnoprmupununna (5,0 r, 27,62
mMmoiib) B JIMCO (25 mut) no0aBisifOT MO KaIuIsIM K MOJYYeHHOH CYCIEH3WH, U PEaKIUOHHYIO
cMmech nepemeninBaroT npu 60°C B TeueHue 16 4. PeakliMOHHYIO CMeCh racsT ¢ NpUMEHEHHEM
HACBHIIIEHHOTO BOJHOIO pPacTBOpa XJOPHAA AaMMOHHMS M OKCTPArHPYIOT 3THUJIALIETATOM.
DKCTpaKThl 3THIALETATa OOBEANHSIOT, IPOMBIBAIOT BOIHBIM HACBIIIIEHHBIM PACTBOPOM XJIOPHIA
HATpUsl, CymaT Hax CyabpaToM HATPUS M KOHLEHTPUPYIOT B BAaKyyMe C IOJIyYE€HUEM
HEOUYHUIICHHON XHUAKOCTH. HeouwimeHHyr >KMIKOCTh OUMIIAIOT (idm-xpomarorpadueii Ha
KOJIOHKE C TMpuMeHeHueM 5% sTuianerara B rekcaHe ¢ MojJiydeHuem Tper-Oytui-3-(2-((2,6-
IUXJIOPIUPUANH-4-UIT)OKCH)ITpONaH-2-nin)a3eTuaus- 1-kapbokcunara (2,10 r, 5,80 mmonb,
21,1% Beixon). (m/z): [M+H]" paccuurano ans CsHa3ClN,O; 361,11, naiineno 361,11.

Ioayuenue 5S: Tper-0yTni-3-(2-((6-xnop-1H-nmupa3zono[3,4-b|nupuann-4-
WJ1)OKCH)IPONAaH-2-uji)a3eTuauH-1-kapookcuiaar
Cle. _N.__Cl Cle_Ng_Cl N__N_Cl
| =~ nBuli, JIMé | NoH., Nl
= —_— Ox = —_— S =

BocN 37<0 BocN 37{) BocN 37<o

2M pactBop nBuLi B rekcane (3,05 mi, 6,11 MMOJb) 10OABISAIOT MO KAIUIIM K PacTBOPY
TpeT-OyTri-3-(2-((2,6-nuxnopnupuaAnH-4-MIT)OKCH )IPOTIaH-2- il )a3eTHANH- 1 -kapOokcunara (2,0
r, 5,55 mmoinp) B TI'® (40 mu) mpu -78°C. IM®P (0,64 mi, 8,33 mMmoub) no0aBistOT OQHON
NOPIIMEH, M PEaKIIMOHHYI0 cMech nepeMernnBatoT npu -78°C B reuenne 10 mun. J{obaBmsroT 5%
YKCYCHYIO KHCJIOTY B IHITHJIOBOM 3(upe, u cMech 3aTeM pa30aBisitoT BOmoil. BomHbiid cioi
SKCTPArupyroT 3TWiaueratoM (3 pas3a). DKCTPaKThl 3TWALETaTa OOBEAWHSIOT, MPOMBIBAIOT
HACBHIIEHHBIM BOJIHBIM pAacTBOPOM XJIOPHIA HATPHUs, CyIIaT Haa CyiabparoM HATPUS U
KOHLIEHTPUPYIOT B BaKyyMe C IOJIyY€HHEM HEOUYHMIIEHHOTO NMPOMEXYTOYHOro TpeT-OyTmi-3-(2-
((2,6-nuxnop-3-popMunmupuauH-4-1IT) OKCH )TPOTIaH-2-1i)a3eTUANH- | -kapOokcumara.

I'mnpar runpasuna (1,0 mi, 20,56 Mmonb) n00aBISIIOT MO KaluisiM K PacTBOPY
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HEOUHIIIEHHOT O Tper-0yThi-3-(2-((2,6-nuxnop-3-GopMUIIHPUANH-4- 1T ) OKCH ) TIPOTIaH-2-
mn)azetTnaus-1-kapookcunara B TI'® (40 mu) npu 0°C, 1 peakLIMOHHYIO CMECh MEPEMELINBAIOT
npu kT B TeueHue 2 4. Jlobapmstor Tpudtunamud (1,45 mu, 10,28 MMOIb), U peaKLIMOHHYIO
cmech nepememnBaroT npu 60°C B TeueHue 16 4. PeakIIMOHHYIO CMeChb KOHLEHTPUPYIOT 6
6aKyyme, W TIOJYYEHHbIH OCTaTOK pa30aBJIIOT BOMOW M HKCTPATHPYIOT STHIIALIETATOM.
DKCTpaKThl STUJIALETATa OOBEANHSIIOT, MPOMBIBAIOT HACHILIEHHBIM BOJHBIM PACTBOPOM XJIOPHIA
HATpWs, CylIaT HajA CyJab(paToM HATPUs M KOHIEHTPUPYIOT B BaKyyMe C IOJy4YEeHHEM
HEOUHIICHHYIO JKUAKOCTh. HEOuHWINeHHY >KUAKOCTb OYHMINAIOT (uam-xpomartorpadueit Ha
KOJIOHKE ¢ mpruMeHeHueM 20% sTuianerara B rekcaHe ¢ mojydeHueM Tper-0yTui-3-(2-((6-xyop-
1H-nmupazono[3,4-b nupunuH-4-1i)okcH )pomnaH-2-ui)a3eTuanl- 1 -kapookcunara (1,20 r, 3,27
MMoIb, 58,9% Beixon). (m/z): [M+H]" paccuurano ans C7H,3CIN4O3 367,15, Haiineno 367,00.
Moayuyenue S6: Tper-0yTHJj-3-(2-((6-(4-ruapoxcudennn)-1H-nupazono|3,4-

blnupuann-4-nia)oxcu)nponaH-2-ui)azeruaun-1-kapoéoxcuaar
OH

] kKaTanmusaTop

Kapbonar Hatpus (636 mr, 6,00 MMOJb) HOOABISAIOT K pacTBOpPY TpeT-OyThi-3-(2-((6-
xJjop-1H-nmmpazono[ 3,4-bmupunun-4-nn)okcn)nponan-2-uin)azeTunus- 1-kapobokcmnara (1,1 T,
3,00 mmoub) B 4:1 nuokcane/Bone (15 mut), 3ateM H00aBISIOT (PeHOIOOPOHOBYIO KUCIOTY (496
M, 3,60 MMOJIB), ¥ PEAKLIMOHHYIO CMECh JIEra3upyroT aproHoM B TeueHune 10 munyT. Jlo6aBnsoT
annykt auxiop|l,1’-ouc(mudpennndocduno)dpepponer|namanusa(ll) ¢ muxmopmeranom (245
Mr, 0,3 MMOJIb), PEAKLIHOHHYIO CMECh JIETa3UPYIOT aprOHOM B T€YEHUE 5 MUHYT, U PEAKLIHOHHYIO
cMech TepeMelInBaioT noj MukposonHamu npu 130°C B Tedenue 1 yaca. PeakunoHHyo cMmech
paz0aBiAIOT BOAOH M 3KCTPArHPyIOT STHJIALIETATOM. JKCTPAKThl STHJIALETaTa OOBEAMHSIOT,
MPOMBIBAIOT HACBHIIEHHBIM BOAHBIM PACTBOPOM XJIOpPHA HATPHSI, CYLIAT HAJ CYJb(paTOM HATPHsI
U KOHLEHTPUPYIOT 6 6aKyyme ¢ TIOJNydeHHEeM HEOUYHINEHHON >KHAKOCTH. HeouHieHHyo
JKHUJIKOCTh OUMIIANOT (uduI-xpomarorpadueli Ha KOJOHKe ¢ npumeneHueM 50% sTuanerarta B
reKcaHe C MoJyueHueM Tper-OyTui-3-(2-((6-(4-runpokcudennn)-1H-upaszono|3,4-b|nupuaus-
4-um)oxcu)rponan-2-ui)a3eTuanH- 1-kapookcunara (650 mr, 1,53 mmons, 51,0% Bbxon).(m/z):
[M+H]" paccu st CosHpoN4Oy 425,22, Haiineno 425,21,

Ionyuyenne 57: 4-(4-((2-(aseruaun-3-ua)nponaH-2-un)okcu)-1H-nupasono|3,4-

blnupuann-6-u1)penon
OH

N TSK, IXM

Tper-OyTun-3-(2-((6-(4-runpoxcudennn)- 1 H-nmupaszono[ 3,4-bnupuann-4-

WJI)OKCH)IPOTIaH-2-ui)a3eTuaus- 1-kapookecnnar (630 wmr, 1,48 MMonb) pacTBOpSIIOT B
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nuxjopmerane (10 mu) u memnenHo pobGasmsiror TOK (6,3 wmut). Ilpospaunslii pacTBoOp
NepeMelINBalOT NMpU KT B TeueHue 4 dvacos, nocine uero JKXMC mnokasbiBaeT Xopoluee
NpeBpallieHne B JKeNaeMbli NMPOAYKT. PeakLMOHHYIO CMeCh KOHLEHTPUPYIOT B BaKyyMe H
OCTaTOK PACTHPAIOT C AaLETOHUTPWIOM U JUAITHIOBBIM 3QupoM C nojydeHueM 4-(4-((2-
(azerunus-3-wn)nponan-2-un)okcn)- 1H-nupasono[3,4-b|nupuann-6-un)penona B Buge conu
T®K (100% BbIxon). (m/z): [M+H]" paccu nns CisH,N4O, 325,17, naiineno 325,13.

IIpumep 20: 1-(3-(2-((6-(4-ruapoxcudennn)-1H-nupaszono[3,4-b|nupuaun-4-

WJI)OKCH)IPONaH-2-ui)azeTuauH-1-un)npon-2-eH-1-on
OH 0

.
JNSXO
20

Jumzonpormmtuiamud (0,298 mut, 1,711 mmone) nobasnstoT k pactBopy conu TOK 4-
(4-((2-(azernaus-3-wn)nponan-2-mn)okcn)- 1 H-nupazono[ 3,4-b|nmupuans-6-mn)dpenona (150 wr,
0,342 mmonb) B IM® (3,00 mi) pu 0°C, 3atem nodasmsiroT akpuowxiopua (0,031 mi, 0,376
MMOJIb), 1 PEAKLIOHHYIO CMECh NIEPEMEIUBAIOT MPH KT B TeueHue 15 MuH. PeakunoHHyI0 cMech
KOHLIEHTPUPYIOT 6 6aKyyMe C TIONy4YeHUEM KOPUYHEBOH JKMIKOCTH. HeounImeHHYI0 JKHUIKOCTB
ounmarT xpomarorpadueir Ha kojoHke C18 ¢ mpemapaTWBHOW IIKAJNOW C TPUMEHEHUEM
rpanuenTta 10-70% aneronutpui B Bozae ¢ 0,05% TpudTopyKCyCHOM KHCIOTOH ¢ OJTydYeHueM 1-
(3-(2-((6-(4-runpoxcudenun)- 1 H-nupasono[ 3,4-b mupuann-4-min)okcH)nponan-2-ui)a3eTHIuH-
1-unm)npon-2-en-1-ona B Buge conmu TOK (80,5 mr, 0,163 mmonb, 47,8% Bbixon).(m/z): [M+H]*
paccu st Co1Hp3N4O5 379,18, natineno 379,3.

Honyyenne 58: TpeT-0yTHi-3-(((6-xa0p-1-(Terparugpo-2H-nupan-2-un)-1H-
nupasono|3,4-d|nupumuauH-4-un)okcu)MeTH)-3-MeTHIA3eTHANH-1-KapOoKkcuIaT

O

a) NaH N N\YC'
BocN %QH > N\\:“\fw
b) Q BocN\//\Lo
N.__ClI
cl

Tuppun warpust (211 wmr, 8,79 mmonb) HOOABISIOT K PacTBOPY TpeT-OyTui-3-
(ruppokcumMeTH)-3-MeTuna3eTuanH- 1-kapookeunara (973 wmr, 4,83 mmons) B IM® (4,4 mn)
npu 0°C, ¥ peakLMOHHYIO CMeCh epeMEelIMBAaIOT MpU KT B TedeHue 30 MUHYT. PeaklinoHHYIO
CMech 3aTeM OOaBISIOT IO KaIIsiM K pactBopy 4,6-muxiop-1-(terparuapo-2H-nupan-2-nm)-
1H-nmupazono[3,4-dJmupumuanaa (1,20 1, 4,39 mmonp) B JM®P (44 mm) mpu 0°C, wu
PEAKIMOHHYIO CMECh NMEPEMEIINBAIOT MPH KT B Te€UeHUE 2 4acoB. PEakIMOHHYIO CMeChb racsiT
nobasneHueM Bozbl (1 MiT), U MONYYEHHYIO CMECh KOHLEHTPUPYIOT 6 6aKyyMe C TOIy4YeHHUEM

CBETJIO-KOpUYHeBOH >kunkoctH. JloGaBmsror Bomy (10 M), u  cMech 3KCTParupyroT
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stunaneratoM (3x20 mut). DKCTpakThl dTHiALeTaTa OOBEAMHSIOT, MPOMBIBAIOT HACBIIIEHHBIM
BOJIHBIM PacTBOPOM XJIOpUAa HaTpust (5 MIJI) M CymIaT Haj CyJb(paToM HATpUs C MOJyYEHUEM
KOpPUYHEBOH kHAKOCTH. HeouuimeHHyr >KHUAKOCTh OuMIarT Qunii-xpomarorpadueii Ha
KOJIOHKe ¢ mpuMeHeHueM 40% 3Tusanerara B rekcaHe ¢ nojgydeHueMTper-0yTui-3-(((6-xmuop-1-
(rerparunpo-2H-nupan-2-un)- 1H-nupasono[ 3,4-dmupumuann-4-mn)okcn )MeTnn)-3-
MeTuiaseTuauH-1-kap6okcunara (1,06 r, 4,39 mmonb, 54,9% Beixon).(m/z): [M+H]* paccu ans
CaoHa9CIN5O4 438,19, Hatineno 438,6.

MMonyuyenne 59: tper-6yrua-3-(((6-(3-prop-4-ruapoxcudennn)-1-(rerparuapo-2H-
nupan-2-un)-1H-nupazono[3,4-d|nupumuaun-4-uin)okcu)mMeTnin )-3-MeTHIA3eTHANH- 1 -

KapOokcHaaT

OH
O (O
N NYCI QH KATAIMBaATOR N,N | N E
N\LN + F@/B‘OH > 3 AN
-
O

BDCNQ/\/O HO BocN

TpexocHoBHbIl ¢ocdar kamus (218 mr, 1,03 mMmonb) no0aBISIFOT K pacTBOPY TPET-

OyTun-3-(((6-x70p- 1-(Terparunpo-2H-nmpan-2-un)- | H-nupazono| 3,4-d jrupumunna-4-
0,343 wmmoms) B 4:1

nuokcane/Boge (1,71 mi), 3arem nobapnstor 3-¢GTOp-4-rHaApOKCH(EHIITIOOPOHOBYIO KHUCIIOTY

WJT)OKCH )METHI)-3-MeTUIa3eTuAnH- 1 -kapOokcumata (150  wr,
(80,0 mr, 0,514 mMMONbB), U PEAKIHOHHYIO CMECh AETasupyroT a30TOM B TeueHHe 10 MHHYT.
HobGasmsiror  amerar  namianms (15,4 wmr, 0,069  wmmomp) w  1,17-Omc(mam-t-
oyrundochuno)peppouen (32,5 mr, 0,069 MMoIb), U PEAKLIMOHHYIO CMECh MEPEMEIINBAIOT TIPU
110°C B Teuenne HOuM. PeakIMOHHYIO CMECh KOHIIEHTPUPYIOT 6 6aKyyme IO o0BeMa OKOJIo 5
. JIo0aBNSIOT HACHIIIEHHBI BOAHBIM pPAacTBOp XJyopuma aMmMonust (20 mi), U cMech
SKCTPArupyroT sTuianeratoM (3x20 mur). DKCTpakThl 3TUNALeTaTa OOBEAUHSIOT, CyLIaT Hak
cynbhaToM HAaTpUsi M KOHLEHTPHPYIOT 6 6aKyyMe C TIONyYeHHEM KOPUYHEBOH JKHIKOCTH.
HeounmeHHy 0 JKUAKOCTh OYHMIIAIOT (uidii-Xxpomarorpadueii Ha KOJOHKe ¢ npuMeHeHuem 40%
JTHNalleTaTa B TeKcaHe ¢ mojydeHueM TpeT-OyTun-3-(((6-(3-prop-4-ruapokcudenun)-1-
(rerparunpo-2H-nupan-2-un)- 1H-nupazono[ 3,4-d [mupumuann-4-mn)okcu )Me T )-3-
MeTuaseTuauH-1-kapbokcunara (65 mr, 0,343 mmons, 37,0% Beixon). (m/z): [M+H]" paccu ms
CosH33FNsOs 514,25, naiineno 514,7.

Ionyuyenne 60: 2-¢prop-4-(4-((3-meTnnazeruaus-3-un)merokcu)-1H-nupasonol3,4-

d]nupumuanz-6-u1)penon

OH
Q OH TEK, IXM H NY@F
-
= HN O
BGCN\/%/O QL/
Tper-6yTun-3-(((6-(3-prop-4-runpokcudenun)- 1-(rerparuapo-2H-mupan-2-nn)- 1H-

nupasoiof 3,4-d | mupuMuguH-4-11)OKCH )METHN )-3-MeTHIa3eTHAUH- | -kapOokcunar (65 mr, 0,127

MMOJIb) pacTBOpsitoT B auxjopmerane (0,56 mu) u nodasmsror TOK (0,56 mi), 1 peakinOHHYIO
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CMeCh IMEPEMELINBAIOT MPU KT B TeueHHe 4 4JacoB. PeakLMOHHYIO CMeCh KOHLIEHTPUPYIOT 8
sakyyme ¢ monydeHneM 2-prop-4-(4-((3-merunazerunus-3-mn)merokcn)- 1 H-mupasono[3,4-
dnupumunun-6-un)perona B Bume comu TOK (100% sbixonm). (m/z): [M+H]" paccu s
C16H17FN50; 330,14, naiineno 330,3.

Ipumep 21: 1-(3-(((6-(3-pTop-4-ruapoxcudenni)-1H-nupazono|3,4-d|nupumuaun-

4-nn)oxcu)MeTn)-3-meTunazeTuaAul-1-uia)npon-2-eu-1-o1
OH o OH
H H
N N‘ﬁ/@i': \\“‘)]\m N NﬂF
MM o NN s

Jumzonpormmmatuiaamud (0,210 mut, 1,20 mmonb) nobasisiroT k pactBopy comu TOK 2-
¢dTop-4-(4-((3-meTmnazerunuH-3-mn)merokcn)- | H-nupazono| 3,4-d [ mupumuans-6-mn)penona
(53,2 wr, 0,12 mmonb) B AM® (0,60 mu) npu 0°C, 3atem nobasnsroT akpuiowtxiopun (9,75
MK, 0,120 MMOJNB), M PEaKIUOHHYK) CMECh NEepPEMELINMBAIOT MPH KT B TEeYeHHE 15 MUH.
PeakunoHHYI0 CMeCh KOHLEHTPHPYIOT 6 6aKyyMe C TOJYYEHHEM HEOUMIIEHHOHW >KUAKOCTH.
HeounmmenHyo KUAKOCTh OYMINAOT xpomarorpadueit Ha komonke C18 ¢ mpemapaTuBHOMN
Kol ¢ npuMeHeHneM rpanueHta 10-60% aueronutpun B Boge ¢ 0,05% TpudTopykCcycHOM
KHCJIOTOMN c MOJTyYEeHUEM 1-(3-(((6-(3-pTop-4-runpokcudenmn)- 1 H-nupazomnol 3,4-
d]mupumMuanH-4-11)OKCH)METHI)-3-MeTUIIa3eTUANH- | -nn)npon-2-eH-1-o8 B Buge comu TOK
(10,5 wmr, 0,120 mmons, 21,7% Bbixon).(m/z): [M+H]" paccu ansa CoH9FNsO3 384,15, Halifneno
384,3.

Hoay4yenue 61: Tper-0yTHiI-3-(((6-x10p-1-(TeTparuapo-2H-nupaun-2-uia)-1H-

nupa3oJio|3,4-b]Jnupuaun-4-un)oxcu)MeTuin)-3-3TuiazeTuauH-1-kapooxcunar

a) NaH NNy Cl
BocN OH - N\\D/
b)Q

Cl

60% MaccoBbIX TMApPHAA HaTpusi B MuHepambHOM Macie (353 wmr, 8,82 mmounb)
NO0ABJSIIOT K PacTBOPY TPeT-OyTuii-3-3Tui-3-(TUapOKCUMETHN)a3eTHaIuH- 1 -kapOokcunara (1,1
r, 4,85 mmonp) B IM® (10 M) mpu 0°C, U peakMOHHYIO CMECh MEPEMELINBAIOT MPH KT B
teueHne 40 muHyT. PactBop 4,6-muxmnop-1-(rerparuppo-2H-mmpan-2-nn)-1H-nmpaszono|3,4-
blmupumura (1,20 1, 4,41 mmons) B JIM® (5 mi) nmpu 0°C u peakUMOHHYIO CMeCh
NepeMEIINBaAOT NIPU KT B TedeHHe | yaca. PeaklMOHHYI cMech racsiT A0OaBl€HHEM BOIbBI, U
CMeCh SKCTPArHPYyIOT 3TUJIALIETATOM. DKCTPAKThI 3THUJaLeTaTa OOBEANHSAIOT, IPOMBIBAIOT BOJIOM
Y HAaCBHIIIIEHHBIM BOAHBIM PACTBOPOM XJIOPUZA HATPUS U 3aT€M CyLIaT HaJ CyJb(aToOM HaTpUs C

MOJIYYCHUEM HCOYHIICHHOI'O OoCTaTkKa. HquHLHeHHbIﬁ OCTaTOK OUHUIIAOT (b.]'[BHI-
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xpomarorpaduell Ha KOJIOHKE C MpUMeHeHHneM 5% 3THiianeraTa B reKCaHe C MOJYyYEHUEM TPEeT-
OyTun-3-(((6-x70p- 1-(terparunpo-2H-nupan-2-un)- 1 H-nmupaszono| 3,4-b Jrupunun-4-
WIT)OKCH)METHN)-3-3Tuna3eTuaus- 1 -kapookcunara (900 mr, 4,39 mmonsb, 45,2% BeIxon). (m/z):
[M+H]" paccu st CooH3pCINGO4 451,21, Hatineno 451,13,

Honyuyenne 62: Tper-0yTHa-3-3THia-3-(((6-(4-ruapoxcudennn)-1-(rerparnapo-2H-

nupaH-2-uia)-1H-nupa3zono[3,4-bjnupuann-4-uin)oxcu)mernmn)azeTuaun-1-kapooxcunar

BDCN%O

PactBop denondoponoBoii kucaotel (413 mr, 2,99 mmonb) 1 kapOonarta Hatpus (421 mr,
3,98 mmonb) B Boze (2 mut) moOaBNSIIOT K pacTBOpy TpeT-OyTii-3-(((6-xmop-1-(Terparuapo-2H-
nupaH-2-uin)- 1 H-mupazono| 3,4-b jnupunuH-4-1i)OkcH )MeTI)-3-3THIIa3e TUANH- | -KapOoKcHiaTa
(900 mr, 1,99 mMmonp) B nuokcane (8 M), U PEaKLHOHHYK) CMECh JErasupyrT aproHOM B
TE€UEHUE 5 MUHYT.

Hobapnsror  agaykr  auxnop[l,1’-Ouc(mudpennndochuno)peppouer|nammanusa(ll) ¢
nuxjopmeranoM (162 mr, 0,19 MMoIb), peaKIIMOHHYIO CMECh AETa3uPYIOT aprOHOM B TEYEHHE 5
MUHYT, U peakLUOHHYI0 cMmech nepemewnBaroT npu 110°C B Teuenue 1 uaca. PeakinoHHyro
cMech paz0aBisOT STHianeratoM U (GuiubTpyoT depe3d Llemur. [loOaBisiroT BOmy, CIIOM
STUJIALIETATA OTACISAIOT, U BOAHBIN CJION 3KCTPArupyroT 3TUJIALETATOM. DKCTPAKThI STUJIALIETATa
OOBEUHSIOT, MPOMBIBAIOT HACBIIIEHHBIM BOJIHBIM PAacTBOPOM XJIOpPUAA HATPHs, CYLIAT HaJ
cynbpaToM HATpus U KOHLEHTPHPYIOT 6 6aKyyMe C TOJNyYeHHEM HEOUMINEHHOH >XMIKOCTH.
HeounimeHHy 0 KUIKOCTh OUUINAIOT (udII-Xpomarorpadueil Ha KOJOHKe ¢ mpumeHeHneM 30%
STWNALleTaTa B TEeKCaHe C TMoJyuyeHHeM Tper-OyTui-3-3Tui-3-(((6-(4-runpokcudenmn)-1-
(rerparunpo-2H-nupan-2-mn)- 1H-nupazono[ 3,4-b [mupuaus-4-uin)OKCH )METHIT )a3e TUANH- | -
kapbokcunata (800 mr, 1,57 mmonb, 79,0% Beixon). (m/z): [M+H]" paccu mas CogH37N4Os
509,28, HaiineHo 509,29.

Iony4enne 63: 4-(4-((3-3Tunazerugu-3-ua)meroxkcu)-1H-nupazosno[3,4-
blnupuann-6-u1)penon

OH
Q OH TeK, IxM H Ny
N

Tper-OyTun-3-3tun-3-(((6-(4-rugpokcudenun)- 1 -(rerparuapo-2H-nupan-2-um)- 1 H-
nupaszono| 3,4-b Jrupunun-4-unm)okcu)Mermn)azeTuaus- 1 -kapookcunar (800 wmr, 1,57 mmonb)
pactBopsitoT B puxyopmerane (10 mn) u gobasnsror TOK (10 mu) mpu 0°C, u peakLHOHHYIO

CMECh NEPEMEIIUBAIOT IPU KT B TE€YeHHE 3 4acOB. PEakLIMOHHYK) CMECh KOHLEHTPHUPYIOT 6
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8axyyme, W TIOJYYEHHBIN OCTATOK PaCTHPAIOT ¢ AUATHUIOBBIM 3dupom. HeounieHHbIH OCTaTOK
PacTBOPSIIOT B MUHUMYME alleTOHUTPHIIA U OCAXKIAIOT C AMITUIIOBBIM 3(PUPOM C TOJTyueHHEM 4-
(4-((3-sTunazerunuH-3-wi)metokcu )- | H-mupazonol[ 3,4-b jnupuann-6-un)perona B BHIE COJIH
T®K (287 mr, 0,885 mmoib, 56,3% Bexon). (m/z): [M+H]" paccu mna CigHy N4O, 325,17,
HanaeHo 325,07.

Hpumep 22: 1-(3-31Hn-3-(((6-(4-ruapoxcudennn)-1H-nupa3zono[3,4-b|nupuaun-4-

WI)OKCH)MeTHT)a3eTuANH-1-ua)npon-2-eH-1-ox1

OH o OH
H H
NNy \\\)J\m New N,

N, |l P - - o N, P

Jumsonpommmtanamu (0,246 mit, 1,41 MMonb) 100aBisIFOT K pactBopy coiu TOK 4-(4-
((3->Trnazernnun-3-un)merokcn)- | H-nmupaszono[ 3,4-bmupunun-6-un)penona (124 wmr, 0,283
mMmodib) B JAIM® (2,0 mim) mpu 0°C, 3atem noGasisiroT akpusiowtxyaopua (25 mki, 0,311 mmons),
U PEaKLUOHHYIO CMECh MEPEMEIIMBAKOT MPU KT B TedeHue 15 MuH. PeakuuoHHYIO CMeCh
KOHLIEHTPUPYIOT 6 6AKyyMe C TIOIy4YeHUEM KOPUYHEBOH JKMOKOCTH. HEeOouHIeHHYI0 JKHUIKOCTB
ounmarT xpomarorpadueii Ha kojoHke CI18 ¢ mpemapaTUBHOW INKANOW C NPUMEHEHHUEM
rpanuenTta 20-80% aueronutpui B Bozae ¢ 0,05% TpudTOpyKCyCHOM KHCIOTOH ¢ OJTydYeHueM 1 -
(3-atn-3-(((6-(4-runpoxcudenmn)- | H-mupazono[ 3,4-b |mupuauH-4-mn)OKCH ) METHI )a3e TH I H-
1-unm)npon-2-en-1-ona B Buze conu TOK (44,8 mr, 0,118 mmons, 41,9% Beixon). (m/z): [M+H]*
paccu st C1Hp3N4O5 379,18, natineno 379,3.

IHonyuyenne 64: 6-6pom-4-¢grop-1H-6enso[d][1,2,3]Tpuazon
H

HzN Br NaNO,, H,0 N Br
— N,
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PactBop Hutpura Hatpus (1,85 r, 26,8 mmoib) B Boze (50 mut) oOaBisItOT K pacTBOpY S-
opom-3-propdenzon-1,2-quamuna (5,00 r, 24,4 mmonb) B Boae (50 Mi1) U YKCYCHOH KHUCIIOTE
(18,0 Mu1), U peakLMOHHYIO CMECh MEPEMEINNBAIOT MPH KT B TEUEHHE 15 MHHYT U 3aTeM MNpu
85°C B TeueHue 1 yaca. PeakimOHHYI CMeCh KOHLIEHTPUPYIOT 8 6aK)yMe, K TOJY4EHHOMY
octatky nao0aBimsroT Boxy. Cmech 3KCTparupyroT stuianeratoM (2x300 mit), 3KCTPaKThI
sTUNALeTaTa OOBEAMHSIOT, CYLIAT Hal CyJdb(paToM HATPHS U KOHIEHTPUPYIOT 6 6AKyyMe C
nonyueHuem 6-6pom-4-drop-1H-6en3o[d][1,2,3]Tpuazomna (5,0 r, 23,1 mmomns, 94,0% BbIXON).
(m/z): [M-H] paccu nns C¢H3BrFN3 213,94, naitneno 213,94,

oayuyenue 65: 6-0pom-4-¢rop-1-(terparuapo-2H-nupan-2-uia)-1H-

Br
W

F

oenzo[d][1,2,3]Tpua3on

Oo
];;(—..
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n-TonyoncyneponoByro kucnoty (796 mr, 4,62 MMOJb) 10OABISAIOT K PacTBOPY O-OpoM-
4-prop-1H-6en3o[d][1,2,3]rpuazona (5,0 r, 23,1 mmoinb) B Terparunpodypane (200 mi), 3aTem
nobGasusatot 3,4-nquruapo-2H-nupan (7,7 r, 92,6 MMOITB), U PEaKLIMOHHYIO CMECh NIEPEMEIINBAIOT
IpU KT B TedyeHue 4 dacoB. PeakMOHHYIO CMeCh KOHLEHTPUPYIOT 6 6aKyyme, U TOIy4YEeHHBIN
OCTaTOK OUMIIAIOT (umI-xpomaTorpadueil Ha kojioHke ¢ npumeHeHueMm 10% sTunanerara B
rekcaHe c NOJIy4E€HUEM 6-6pom-4-¢rop- 1-(rerparuapo-2H-nupan-2-mn)-1H-
6enso[d][1,2,3]Tpuaszona (3,8 r, 12,7 mmonb, 554% Bexonm). (m/z): [M+H]" paccu mns
C11H2BrFN30 300,01, natineno 300,09.

[Monyuyenne 66: Tper-0yTHa-(3S)-3-(((6-6pom-1-(TeTparuapo-2H-nupan-2-ua)-1H-

oenso[d][1,2,3]Tpua3on-4-ui)okcu)MeTHI)IHPPOTHAHH-1-KapbokcHIaT

0
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Kapbonar wnesus (1,50 1, 4,64 mMmonp) noOaBSIIOT K pacTBOpy TpeT-OyThi-(S)-3-
(TuapOKCHMETHI)TUPPONUANH- 1 -kapOokcunara (564 mr, 2,80 mmons) B IMCO (15 min) mpu
0°C, 3aTeM N00aBISIOT 6-6pom-4-dprop-1-(Terparuapo-2H-nmupan-2-un)- 1 H-
6enzo[d][1,2,3]rpuazon (700 mr, 2,34 MMOIIb), U PEAKLIMOHHYIO CMeCh nepemennBaroT mpu 80°C
B TeueHHe 3 4yacoB. J[00aBISAIOT BOAY, M CMECh SKCTPArUPYyIOT STHJALETATOM (3X). DKCTPAKTBHI
sTUNALeTaTa OOBEIUHSIOT, POMBIBAIOT BOJONW M BOAHBIM PAaCTBOPOM XJIOPHZA HATPHUs, CyIIaT
HaJ CyJb(paToOM HATpUs U KOHLEHTPUPYIOT 6 6aKyyMe C TOJyUY€HUEM HEOUHUINEHHOTO OCTaTKa.
Heouninennslii ocTaTok ouumaoT ¢isu-xpomarorpadueil Ha konoHke ¢ npumeHenuem 30%
STHJIALleTaTa B Te€KCaHe C moyydeHueM TpeT-OyTun-(3S)-3-(((6-Opom-1-(Terparunpo-2H-nupasn-
2-un)-1H-6en30[d][1,2,3]rpuazon-4-na)okcn ) MeTin)mupponuant- 1-kapbokcunara (500  wr,
1,04 Mmmoib, 45,6% BbIxon). (m/z): [M+H]" paccu nna C, H3oBrN4Oy4 481,15, naiineno 481,2.

MMonyyenne 67: Tper-0yTHia-(3S)-3-(((6-(4-rugpoxcudenn)-1-(rerparuapo-2H-

nupan-2-ua)-1H-6en3o[d][1,2,3] Tpuazon-4-uia)oxkcu)MeTus)nuppoauauH-1-kapéoxcuiaar

OH
6 SO
KaTanmsaTrop
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®enondoponoByro kucioty (192 mr, 1,40 MMojb) TOOABISIOT K PacTBOPY TPeT-OyTHII-
(35)-3-(((6-6pom-1-(Terparnapo-2H-nmupan-2-un)-1H-6en30[d][ 1,2,3 ] Tpuazon-4-

WUT)OKCH)METHIT)TUPPOTUINH- 1 -kapOokcunara (450 mr, 0,93 mmonp) B nuokcane (10 mu) u Bozge

(2 wmu), 3atem pnobasnsroT Qocdar kamus (394 mr, 1,86 MMONB) U PEAKLHMOHHYIO CMECH
Jera3upyroT aproHoM B TedeHue 15 MunyT. [100aBistoT KoMIuieke xaopuaa 2'-(AMMEeTHIIaMHHO)-
2-ondpernnmunmnantanusi(ll) ¢ nuaopOopHUnpochunom (52 mr, 0,093 MMonb), U PEAKLUOHHYIO

cmech nepeMemnsatroT npu 110°C B TeueHue 40 MMHYT NoJ MHUKpPOBOJHaMHU. PeakliMOHHYIO
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cmech GunbTpyrOT Yepes Llenur. J{oOaBmsOT BOMY, M CMECh SKCTPATUPYIOT 3THIALETaTOM (3 %),
3KCTpaKTbI SThJIanueTrara O6’beI[I/IH$II'OT, MPOMBIBAIOT HACBIIIEHHBIM BOJAHBIM paCTBOPOM XJIOpHUAa
HATpUs, CyIIaT Haja Cyab(paroM HATPUs U KOHLIEHTPUPYIOT 6 6aKyyme C TOJIy4EHHUEM
HeouMIIeHHOro ocratka. Ocratok ouumarT Qudm-xpomatorpadueii Ha KOJOHKE C
npumeHenuem 30% sTunanerata B TekcaHe ¢ TmojydeHueMm Tper-OyTun-(3S)-3-(((6-(4-
ruapokcudennn)- 1-(rerparuapo-2H-nupan-2-un)- 1H-6enso[d][ 1,2,3 Jrpuazon-4-
WJT)OKCH )METHJT)TUPPOSHAnH- 1 -kapOokcunara (300 mr, 0,607 mmonb, 65,0% Bbxon). (m/z):
[M+H]* paccu st Co7H3sN4Os 495,26, Haiineno 495,06.

Honyuyenne 68: (S)-4-(4-(muppoauaun-3-uameroxkcu)-1H-6enszo[d][1,2,3]Tpuazon-6-

ui)peHon

HCI H O
N N
e
N N
! 5 o [ >
BocN e/ HN ‘.,i/o

4AM XJIOpHCTOBOIOPOAHYKO KUCIOTY B amokcane (10,0 mu, 40 mMMonb) NOOABISIOT K
pacTBopy ((3S)-3-(((6-(4-runpoxcudennn)- 1-(rerparunpo-2H-nupan-2-nn)- 1 H-
6enzo[d][1,2,3 ]rpuazon-4-min)oKkcH)MeTHI) TUPpONUANH- 1 -kapOokcunaTa (230 mr, 0,465 MMoub)
B MeTaHoine (2 MJI), ¥ PEAKLHMOHHYIO CMECh IEPEMEIIMBAIOT NMPH KT B TEYEHHE 5 YaCOB.
PeakunoHHYI0 CMeCh KOHLEHTPUPYIOT 6 6aKyyMe, W TOJYYEHHBIH OCTATOK pPAaCTUPAIOT C
AU3TUIIOBBIM supom c MOJIyYE€HHUEM (S)-4-(4-(mupponuaun-3-unmerokcu )- 1 H-
oenso[d][1,2,3]Tpuazon-6-mn)penona B Bume rumpoxsnopuna (225 wmr, 0,649 mmomb, 85,0%
BbIxon). (m/z): [M+H]" paccu s C7H19N4O5 311,15, Hadineno 311,06.

IIpumep 23: (S)-1-(3-(((6-(4-ruappoxcudennn)-1H-6enzo|[d][1,2,3] Tpua3zon-4-

WJI)OKCH)METHJI)TUPPOIuAuH-1-nn)npon-2-eH-1-o0

OH [o) OH
H
N \)J\m H O
oY e e
N N

[\, o
HN A~/ %W,N >-—.,/O 23

Jumzonpormmmtanamut (0,083 mi, 0,475 MMoub) 1OOABISIOT K paCTBOPY THAPOXJIOPUAA
(S)-4-(4-(mupponunaun-3-unmerokcu)- |H-6en3o[d][ 1,2,3]rpuazon-6-un)denona (32,9 mr, 0,095
mMmonie) B JIM® (0,475 mn) mpu 0°C, 3arem pobGasmsitor akpunowxyopun (7,7 mxm, 0,095
MMOJIb) U PEAKLIMOHHYIO CMECh MEPEMEIINBAIOT NIPU KT B TeueHne 15 MuH. PeakimoHHy0 cMech
KOHLIEHTPUPYIOT 6 6aKyyMe C TIOIy4YeHUEM KOPUYHEBOH JKMIKOCTH. HeouMImeHHYI0 JKHUIKOCTh
ounmarT xpomarorpadueii Ha kojoHke CI18 ¢ mpemapaTMBHOW INKaJIOH C NpPUMEHEHHUEM
rpaauenta 5-75% aueronutpun B Boge ¢ 0,05% TpudTOpyKCYyCHONH KHCIOTOH C MOJNyYeHHEM
(S)-1-(3-(((6-(4-runpoxcudenun)- 1H-6enszo[d][ 1,2,3 ] Tprazon-4-nia)oKCH)METUI ) TH PPOTUIUH- 1 -
un)npon-2-en-1-ona B Buge comu TOK (2,5 mr, 0,068 mmonb, 7,2% Bbixon). (m/z): [M+H]"
paccu st CooH21N4O3 365,16, Hatineno 365,1.
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Hoayyenne  69: 6-0pom-4-¢rop-3-metua-1-(rerparuapo-2H-nupan-2-un)-1H-

() °
Br (o) ,N Br
E— N_\

F

HHAA30.J1

N\
F

n-TonyoncynbpoHoByro Kucaoty (236 mr, 1,24 MMoJb) 100aBISAIOT K pacTBOpPYy 6-Opom-
4-¢prop-3-merun-1H-unnazona (2,84 r, 12,4 mmonp) B muxyopmeraHe (41 mi), 3atem 3,4-
auruapo-2H-mupan (3,13 1, 37,2 MMOJb), U PEaKLUOHHYIO CMeCh MEPEMEIIUBAIOT MPH KT B
TeueHHe 3 JHel. PeakIMOHHYI cMech (UIBTPYIOT uepe3 CJIOH CuiMKarens, W (UiIbTpaT
KOHLIEHTPUPYIOT 8 8aKyyme ¢ monyueHrueMm 6-O0pom-4-¢rop-3-mermi-1-(terparunpo-2H-nupas-
2-un)-1H-unpasona (3,3 r, 10,5 wmmonb, 85% Bbixom). (m/z): [M+Na]® paccu s
C13H14BrFN,NaO 335,02, Haiineno 335,4.

IIpumep  24: (S)-1-(3-((6-(3-xn0p-4-ruapoxcudpenn)-3-merua-1H-unpazon-4-

WJT)OKCH)THPPOIHAUH-1-nI)npon-2-eH-1-o0

§
oH ot N}ﬁ
{ y - Q

Br
N O b) HCI O 24
Ao N B N ) /'OK/ 1
~ N?ij o T oA
F

60% wmaccoBbIX THApuAa HaTpusi B MuHepaibHOM Mmacie (319 wmr, 7,98 wmmonb)

OH

2 Mo O
N
N Cl
(HO),B cl N

KaTanmMsaTop

n00aBIsOT K pactBopy (S)-1-boc-3-ruapoxcurmpponuanta (1,3 r, 6,94 mmons) B IM® (16 mi)
npu 0°C, 1 peaklIMOHHYK CMECh MEPEeMElnBaIOT Npu KT B TedeHune 20 munyt. J[oOaBstor 6-
Oopom-4-dpTop-3-metmi-1-(terparunpo-2H-nupan-2-un)-1H-usgazon (1,00 r, 3,19 mmons), u
PEaKIMOHHYID CMECh TNEPEMEINUBAIOT MPH KT B TEUEHHE HOUYM. PEakIMOHHYIO CMeCh TacsiT
no0aBJieHUEM BOJABIL, M CMECh KOHLEHTPUPYIOT 6 6aKyyme C TOJy4YeHHEeM HEOYHINEHHOTO
NPOMEKYTOYHOTO  TpeT-OyTmi-(35)-3-((6-0pom-3-mermi- 1-(rerparuapo-2H-mpan-2-nn)- 1H-
WH/1a30J1-4- WJT)OKCH ) TUPPOTUANH- 1 -kapOoKcuaTa.

3-xyop-4-ruapokcudeHmnoopororyr kuciory (0,484 r, 2,81 MMOJb) U TPEXOCHOBHBIN
docdar kammst (1,19 1, 5,62 MMoIb) 1OOABISIOT K pacTBOPY HEOUHIIEHHOTO TpeT-0yTui-(35)-3-
((6-6pom-3-metun-1-(terparunpo-2H-nupan-2-mn)- 1 H-unnazon-4-wum)okcn )mupponuans- 1 -
kapbokcminara B 2:1 muokcane/Bome (9,5 Mil), U PEaKIMOHHYIO CMECh JETa3upyrT a30TOM B
teueHne 10 wmuHYT. [loOaBmsror MertaHcynbpoHaT (2-munukiorekcuidocduno-2',4',6'-
Tpumzonponui-1,1'-6udennn)[2-(2"-amuno-1,1'-6udennn) |namnagus(1), XPhos-G3-
Mannapanuka (95 mr, 0,112 MMonp), U peakLUMOHHYIO cMmech mepememuBaroT npu 110°C B

Te4eHHue 3 4acoB MO MUKpPOBOJIIHAMU. [[00aBIIAIOT BOAY, U CMECh SKCTPArUPYIOT STUJIALIETATOM.
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OKCTpakThl JTHJALETaTa OOBEAMHSIOT M KOHLEHTPUPYIOT 6 6aKyymMe C TOJNy4eHHUEM
HEOUYHUIICHHOTO MPOMEXYTOUHOTO TpeT-OyTmi-(3S)-3-((6-(3-xnop-4-runpokcudeHrn)-3-MeTui-
1-(rerparunpo-2H-mupan-2-nin)- 1 H-unnazon-4-wmn)oken ) nupponuans- 1 -kapOokcunara.

4,0 N HCI B nuoxcane (3,75 mn, 15,0 MMomb) n00aBisIOT K PacTBOPY HEOUUIIEHHOTO
Tper-OyTin-(3S)-3-((6-(3-xnop-4-ruapokcudenun)-3-merui- 1 -(terparunpo-2H-nupan-2-un)-
1H-nHna3omn-4-mn)okcn ) nupponuaus- 1 -kapookcunara B Metanone (0,5 M), U peakIMOHHYIO
cmech nepemeninBaroT npu 60°C B Teuenne 30 MUHYT. PeakIIMOHHYI0 cMeCh KOHLEHTPUPYIOT 6
6aKyyme ¢ TIOJyYEHHEM  HEOYHUINEHHOTrO MPOMekyTodHoro  (S)-2-xmop-4-(3-merun-4-
(mupponunun-3-unokcu)- | H-ungazon-6-un)denona.

N, N-gumsonpormwmTwiamMuH (4,59 ™, 26,3 MMoab) A00aBISIOT K PacTBOPY
HEOYHIIEHHOTO  MPOMEXYTO4HOro  (S)-2-xmop-4-(3-metnin-4-(nupponuans-3-unokcu)- 1 H-
uHAa30-6-wi)penona B merunenxjopuzae (3,75 mi), 3ateM qo0aBisrOT akprtowxyopun (60,9
MK, 0,750 MMoub). PeakMOHHYIO CMeCh MEepEeMEIInBAIOT NpU KT B TeueHHe 30 MUHYT, 3aTeM
KOHLIEHTPUPYIOT 6 6aKyyMe C TIONy4YeHHEM HEOYHINEHHOro ocraTka. HeouuineHHBI OCTaToK
ounmarT xpomarorpadueii Ha kojoHke C18 ¢ mpemapaTWBHOW IIKaNOW C TPUMEHEHUEM
rpanuenta 0-40% aueronutpun B Boge ¢ 0,05% TpudTOpyKCYCHOH KHCIOTOH € MOJNyYeHHEM
(S)-1-(3-((6-(3-xn0p-4-runpokcudenmn)-3-mermn- | H-uanazon-4-mn)okcn ) muppouans- 1 -
win)npon-2-eH-1-ona B Buae comu TOK (7,6 mr, 0,015 mmonb, 0,98% Bexon). (m/z): [M+H]"
paccu st Co1H, CIN3O3 398,13, Hatineno 398,3.

Coenunnenus u3 Tabmun 1-12 nonmy4daroT nogqoOHBIME METOIaMU CHHTE3A.

Taoauna 1
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R4
RS OH
H 1
X
N’N | A R2
YA X% R®
R° 4
RN
Rk1 'Rk2
1 2 3 5 6 k1 k2 Paccu, | Haligeno
np.W R R’ | R R R x| 2 | R R dopmMyna i 3
| )
1-1 /NV\)S-‘ H H H H CH | CH H H CrzHaeN; 05 407,20 407
[e)
1-2 VJ}J H H H H CH | CH H H C,oH1eN50; 350,13 350
| o]
1-3 /N\/\)J\grf cl| H H H CH | CH H H Cy9HpsCINGO, | 441,15 | 441,1
| o _
1-4 /N\/\)k‘.r': F H H H CH | CH H H C,.HysFN.O; | 425,18 | 425,1
o
1-5 \)S‘ F H H H CH | CH H H C.H.3FN:0; | 368,12 368
o
1-6 \)& H H H H N N H H C1gH17 N0 352,12 | 352,3
| o]
1-7 /N\/%)k‘,e H H H o CH N H H Cy Ho N0 408,18 | 408,2
o)
1-8 \)%J H H H H CH N H H C1oH N0 351,12 | 351,2
[o)
1-9 W H H H H N CH H H CyoH N0, 351,12 351,1
| )
1-10 /N\/\)J\ﬁ H| H H H CH | CH | Me | H CraleNi0; | 421,20 | 421,3
o]
1-11 W H H H H CH | CH | Me H Cp1Hz N0, 364,14 | 364,2
o]
1-12 \\\)%F H H H H CH | CH H Me Cu1H N0y 364,14 364
o)
1-13 \)K#‘ F F H H CH | CH H H CooH17F-N:0; | 386,11 386
o)
1-14 \)gﬁ F H H H CH CH H H CopH1-FoN-0: | 386,11 386
[¢)
1-15 \)}f F | cl H H CH | CH | H H | CuHiCLFN;0; | 402,08 402
[6)
1-16 W F H Me H CH | CH H H C,H,»FN;0, | 382,13 | 382,1
o
1-17 W H | F H H CH | ¢H | H H CoH:isEN30; | 368,12 | 368,0
0
1-18 \\\)S" H F F H CH | CH H H CooHy7F,N.0; | 386,11 | 386,0
o
1-19 W F H F H CH | CH H H CooHi7F-N20; | 386,11 | 386,0
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[¢)

1-20 %/Lgﬂ H H Me CH | CH H Cz1Ho N304 364,14 | 364,0
o)

1-21 s A H no| M e | en | n CoHxNiO; | 379,15 | 379,0
Q CH;- .

1-22 %/Kﬂ H H | (pe | CH | CE | H CooHzN20p | 394,15 | 394,0
[e)

1-23 W F H Me CH | CH H C,HpyFNSO; | 382,13 | 382,0
o

1-24 W H H H N N Me C1oH1sN503 366,13 | 366,0
o)

1-25 W H H | CHF, N N H CioHy7F,N:0; | 402,11 402,0
o)

1-26 \\)%H H H H N CH | Me CsoHoe N304 365,14 | 365,0
o)

1-27 W F H H CH N H C1H:7FN:0; | 369,11 | 369,2

o)
1-28 /'11\/\)%5 F H H CH N H C,-H,,FN-O; 426,17 426,1
o]

1-29 ,ILV\QJ\#, F Me H CH | CH H C, Hy,FN.O; | 439,19 | 439,1
o

1-30 W F F | Me | CH | CH | H CoHpaFoNa05 | 400,12 | 400,4
o)

1-31 W H H | Me N | ¢H | H CzoHzoMi03 | 365,14 | 365,0
o

1-32 \\\)ﬁf cl H Me N CH H Co¢HyoCIN,O; | 399,10 | 399,0
o)

1-33 \)& F H Me N CH H C.cH.3FN.0, | 383,13 | 383,0
o)

1-34 \\)%" H H Me CH N H CuoHae N3Oy 365,14 365,0
o)

1-35 W cl H Me CH N H C,oH oCIlN,0, | 389,10 | 399,0
o

1-36 W F H Me CH N H C,cH.5FN.O, | 383,13 | 383,0
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o

1-37 W cl Me N ) H | C9HisC1N:0; | 400,09 [ 400,0
o

1-38 \)gj F Me N N H CioH:sFNsOy | 384,12 [ 384,0
o]

1-39 W H SMe | CH | CH H CHy N30:S | 396,11 | 39¢,4
o]

1-40 W F SMe | CH | CH H C, HaoFN20.8 | 414,11 | 414,0
o]

1-41 V%r{ cl SMe | cH | CH H | CpHsCIN,0,S | 430,08 430,0
o

1-42 \\\)& H NMe, | CH CH H CorH,:N,05 393,17 393,0
o

1-43 \\\)& H CF, CH | CH H CoH gFaN,05 | 418,11 418, 4
o

1-44 \)& H OMe | CH | CH H Cs1H1N10, 380,14 | 380,0
o

1-45 W H N CH | cH H Cy1Hq N0, 375,12 | 375,0
o

1-46 W cl OMe | CH | CH H CuHy,C1N, 0, | 409,08 409,0
o]

1-47 W H cl CH CH H C.oH14C1lN-O4 | 384,09 384,1

| o .
1-48 /Nv\)l\rrrr H cl CH | CH H C,3HpsCIN,O, | 441,15 | 441,8
Taoauna 2
OH
R2
R3
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1 P 3 Paccu. HamnpeHo
p .\ R R R x! x? dopMyna [M+H] + [M+H] &
- I it
2-1 /N\/\)k;‘ H H CH CH CuyHyy N0y 421,20 421,2
| (o]
2-2 /N\/\)kf cl H CH CH C,3HyN,04C1 455,16 455, 1
0
2-3 W cl H CH CH €y HypC1N,04 398,10 398,2
[ (@]
2-4 /N\/\\/U\J:f F H CH CH CoqHs7FN,O5 439,19 439,3
0
2-5 \)l}: F H CH CH € H:0FN305 382,13 382,1
0
2-6 \)Iﬁf' H H N CH CooHzoN105 365,14 365, 0
o)
2-7 \/”}rr H H N N C1Hy N0 366,13 366, 0
[)
2-8 \\)J}: H H CH N C20HzoN30; 365,14 | 365,0
[ (@]
2-9 /N\/\)\f cl H CH N CysH,eCLIN.0; 456,16 456, 2
)
2-10 \)JF F H CH N CooH;oFNLO; 383,13 383,0
)
2-11 VI}J cl H N N CsH;C1N;0: | 400,09 | 400,1
o)
2-12 %)J}H H H N CH C20HzoN; O3 365,14 | 365,0
l O
2-13 /N\/\)J\H.r‘ F H CH N CoaHssFN:O;4 440,19 440,3
o)
2-14 \)J},: cl H CH N CagHygC1N,0, 399,10 399,0
[e)
2-15 W F H N N C19H13FN5O; 384,12 384,1
[)
2-16 \/LSJ cl H N CH CoHyoCLN,;O5 399,10 399,1
[)
2-17 \v%: F H N CH CosHysFN, O3 383,13 | 383,1
Taoauna 3
OH
R2




Hange
Ip.w R R (B x |2 | | r? | R® @opmyna P[;‘i:‘]‘+ Ho
[M+H]"
[e)
3-1 W H H | CH|CH| H H H H CacHisN30: | 350,13 | 350,2
[ o Cy3Hz5C1N,O .
3-2 /N\/\)kf c1 H CH | CH H H H H . 441,15 | 441,3
o . 3
3-3 \)& cl H | CH | cH H H H H CzoH:pC1N;0 384,09 | 384,1
[o)
3-4 \\\)S" F H CH | CH H H H H C;oH1oFN,05 | 368,12 | 368,2
[e)
3-5 /'L\/\\\)I\a“ H H CH | CH F H H H C,HasFNyOy | 425,18 | 425, 1
[¢)
3-6 \)S“ H H CH | CH F H H H CyoHsFN,G, | 368,12 | 368,2
o)
3-7 /,L\A\)I\f‘ H H | CH| ¢H | Me H H H CoHzsN,05 | 421,20 | 421,1
[e)
3-8 \\\)SH H H CH | cH | Me H H H C,-Hy N304 364,14 | 364,1
| o) C;4HzCLN,O
3-9 /N\/\)k‘ﬁ; cl H | CH | CH | Me H H H . 455,16 | 456,1
)
3-10 VS" cl H | CH | CH | Me H H H CarHzoCIN0 398,10 | 398,1
| [e)
3-11 /N\/VI\‘H‘ F H | CH | ¢cH | Me H H H CogH.7FN,O5 | 439,19 | 439,2
[+)
3-12 \\\)S“ F H CH | CH | Me H H H CoHaoFN,0, | 382,13 | 382,1
[)
3-13 /,\lj\/\)kﬂ H H | CH | cH | Et H H H CosHsqNa05 | 435,22 | 435,1
[e)
3-14 \)& H HE | ¢CH | ¢cH | Et H H H CazH,oN,0, | 378,16 | 378,1
| (o] CoeHanC1N,0 .
3-15 ”N\/\\\)l\cr" cl H CH | CH Et H H H \ 469,18 | 469,1
o)
3-16 \)J}H cl H | ¢cH | ¢H | Et H H H C22HaCLN;0 412,12 | 412,1
o)
3-17 /,L\/\/ll\f F H | CH | CH | Et H H H CosHzoFN; O3 | 453,21 | 453,3
[e)
3-18 \)\J‘ F H | ¢H | ¢H | Et H H H C.oH»»FN;0; | 396,15 | 396,1
o)
3-19 l H H CH CH CN H H H C.3H, N Oy 432,18 | 432,1
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o)
3-20 \\\JJ}J H CH | CH | cN H H H Cy-HigN,0, | 375,12 | 375,1
[?)
3-21 ,rld\/\)]\f, cl CH | cH | cN H H q CzaHza}ClNgO 166,14 | 166, 2
[e)
3-22 W cl CH | CH | cN H H H Coatl7CLNLO 409,08 | 409,1
3
o)
3-23 \)JY F CH | CH | CN H H H CoHi7FN; Oy | 393,11 | 393,1
| [e)
3-24 /N\/\/u\‘_,:‘ H CH CH H H Me Me CoasHqgNyO4 435,22 435,0
[e)
3-25 \)& H CH | CH H H Me Me C,:HaaN30. | 378,16 | 378,1
o)
3-26 v& cl CH | CH H H Me Me CaztlzpCLN;0 412,12 | 412,2
3
3-27 l\/\)ol\ F CH | CH H H Me Me CosHzoFNy Qs | 453,21 | 453,2
/N e ‘Jfr 251129 1~3 I3 7
[o)
3-28 \)Sr{ F CH | CH | H H | Me | Me | CyHFN:0; | 393,15 | 39¢,3
[e)
3-29 \\)S‘J H CH N H H H H C1oH; 5N, 04 351,12 | 351,0
| (o]
3-30 ,N\/\)k(ﬁ; H CH | CH H Me H H ConHopN,0, | 421,20 | 421,2
o)
3-31 % H N N H Me H H CioHiaN:0, | 366,13 | 366,1
| o)
3-32 /N\/\)j\‘f' H CH | CH |0Me | H H H CoyHpeN,0, | 437,20 | 437,3
[e)
3-33 \)Kf H CH | CH | OMe H H H C,-Hy N30y 380,14 | 380,2
o)
3-34 /é\/\)kﬁ cl CH N H H H H C22Hz4C1NsO 442,14 | 242,1
3
[)
3-35 W cl CH N H H H H C1oHz7CINLO 385,08 [ 385,0
3
| o]
3-36 F CH N H H H H C,,HFNO; | 426,17 | 426,0
/N\/\)l\r‘:‘ 22H 24 EN5 Oy .
o)
3-37 \)S“ F CH N H H H H C.oH;7FN;O; | 369,11 | 369,1
o] ,
3-38 \)& cl N N H H H H C16H:6C1N:0 386,08 | 386¢,2
o)
3-39 % F N N H H H H C.gHsFN:0, | 370,11 | 370,1
3-40 l\/\i F CH | CH F H H H CosHzyFoN.Cy | 443,17 | 443,1
/N N ":‘ 23024 L 2N I3 ’
[o)
3-41 W F CH | CH | F H H H | CpoHipFoNs05 | 386,11 | 3€6,2
[¢)
3-42 /IL\A\)I\E cl CH | CH F H H H Clngé)(:.lFNa 459,14 | 459,1
o
3-43 \\\)I\f cl CH | cH F H H H CEOH";CJ'FM 402,08 | 402,0
3
o)
3-44 l H CH N F H H H C,.HzFN.O; | 426,17 | 426,2
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O
3-45 % H N N F C.oH;cFN:0; | 370,11 | 370,1
O
3-46 W H N | CH | F C-cHi7FN;0; | 369,11 | 369,3
)
3-47 s c1 cH | N | F ol dCLN 403,07 | 403, 0
I o]
3-48 /N\/\)J\f F CH | N F CooHzaF5NOs | 444,16 | 444,0
[)
3-49 W F CH N F CioH1¢F:N.O; | 387,10 | 387,0
[ o Cy1H2,C1FN,
3-50 /N\A\)I\f‘ cl N N F 5 461,13 | 461,1
[ O
3-51 /N\/%)kr,é F N N F CyH:yFuNOy | 445,16 | 445,2
o ,
3-52 /,L\/%)l\f‘ cl N | cH F ClegéSlFNg 450,13 | 160,1
| (o]
3-53 /N\A\)I\r,:r F N | cH F CooHzsFoNeOy | 444,16 | 444,2
o
3-54 \\\)KHH F N | CH | F CioHi6F;N.05 | 387,10 | 387,1
| (o]
3-55 /N\/\)kf H CH N Me CozHo7N=04 422,20 | 422,2
O
3-56 \‘)S‘ H CH | N | Me CocHpsNi0: | 365,14 | 365,2
O
3-57 \‘)S'J H N N Me C1oHp N0 366,13 | 366,1
[+)
3-58 \)J}J H N CH | Me C,iHyo N, Oy 365,14 | 365,2
[o)
3-59 W F CH N Me CaoH oFNgO; | 383,13 | 383,3
[e)
3-60 N c1 N | N | H CaallaaCINEO | 443 14 | 443,1
| 2
I O
3-61 /N\/%)ké:‘ H CH N Et CogHooN:0. | 436,21 | 436,1
o)
3-62 % H CH N Et C,-HooN, 04 379,15 | 379,0
[e)
3-53 \)& H N N Et CuoHy N0y 380,15 | 380,2
| (o]
3-64 /N\/\/ll\f‘ H CH | N Et CyqHosNs0s | 436,21 | 436,1
[e)
3-65 \)S‘ H CH | N | Et Co-HpNyO3 | 379,15 | 379,0
[e)
3-66 A c1 e | N | Bt CAHnCINO 413,01 | 413,12
O
3-67 %)J}H F N N Et CopH-oFNLOs | 398,14 | 398,1
(o]
3-68 /,L\/\\\)kfr cl N | CH | Et CaafaaClNSO |y 10 | 470, 2
O
3-69 A c1 N | cH | Bt CallnCINO 413 11 | 413,2

3
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[6)
3-70 \\\)SJ F N CH | Et H H CoH, FN,0, | 397,14 | 397,2
_ [ o C22H23C1NGO
3-71 /N\/\)]\‘;' c1 CH N CN H H ; 467,14 | 467,0
[ © C-1H,;C1N,0
3-72 c1 CH | CH | OMe H H » 471,16 | 471,2
/N\/\)J\‘J:r 4
o .
3-73 \)J}E cl CH | CH | OMe H H C21HoCLN:0 414,10 | 414,2
4
| [¢)
3-74 ,N\/\/H,: F CH | CH | OMe H H CyyH,7FN,0, | 455,19 | 455,1
[e)
3-75 \)& F CH | CH | oMe H H C. H,pFN,0, | 398,13 | 398,2
[¢)
3-76 % H N N | OMe H H CpoHy sN-0y 382,13 | 382,1
o)
3-77 W H N | N H H Me CroHisN:0s | 366,13 | 366,1
(o] Me .
3-78 % H N N H H (s) CicHipN:0: | 366,13 | 366,1
[e)
3-79 \N/\ﬁi H N CH H H H C22H25N503 408,18 408,l
|
o .H,
3-80 W cl N | cu | H Me Me C‘lH‘%ClN“O 413,11 | 413,2
[+)
3-81 W F N CH H Me Me C.H, FNyO, | 397,14 | 397,1
3-82 ,\lj\/\)ol\ F CH | CH H H H CooHy FoN,O, | 443,17 | 443,7
~ R ‘J;‘ - T
o)
3-83 W OMe CH | CH H H H Co-Ho N>0y 380,14 | 380,0
o
3-84 /g', H CH | ¢cH H H H CogHi-N202 | 348,11 | 348,1
ZF
[e)
!
3-85 W H CH CH H H H CosHaaNy O34 433,20 433,1
o .
3-86 % c1 N CH H H H C1oH:7C1N,O 385,08 | 385,1
)
3-87 \)& F N CH H H H C.oH7FN,0, | 369,11 | 369,1
o)
3-88 /,LME H N N F H H C,H:3FNCy | 427,17 | 427,2
[ (0]
—R8C
3-89 /N\/VKHH H N CH F H H Co.H,FN.O; | 426,17 | 42¢,2
[+)
3-90 \\\)\f H CH N F H H C-oH;7FN,0; | 369,11 | 369,1
, | o CuoHuC1FN,
3-91 c1 CH N F H H > | 460,13 | 460,0
/N\/\)I\‘J.fr O ! !
O )
3-92 % c1 N | N | F H g | CutlsClFNs | 6y o7 | 04,1
Qs
[)
3-93 W F N N F H H CigHysF,N=0; | 388,10 | 388,1
[e)
3-94 \)S’ cl N CH F H H C1oH:6CLFN) 403,07 | 403,1

Qs
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| o) C23Hz6C1N:0
3-95 /N\/\\\)\g’ cl CH | N Me H : 456,16 | 456,2
| [e)
3-96 /N\/x)l\v;' F CH N Me H Co:HooFN:0; | 440,19 | 440,2
[}
3-97 \)S‘ c1 CH | N | e | ® Cool:oCINO 1 306 10 | 399,2
3
[+)
3-98 \}Y F N | CH | Me | H CaoHioFN;O; | 383,13 | 383,2
_ | Q C2gHagCLNLO
3-99 ,N\/\/lkf c1 CH | N Et H ) 470,17 | 470,1
N I I
3-100 /NM‘JA F CH | N Et H C.iH,gFN:0O; | 454,20 | 454,2
[¢)
3-101 \)S“ F CH N Et H C,H. FN,0, | 397,14 | 397,2
| (o]
3-102 /N\/\\\)k‘f‘ H CH | N CN H CosHnNeO; | 433,18 | 433,2
[e)
3-103 W H CH| N | CN | H CzoHi7N:03 | 376,12 | 376,2
&)
3-104 \\)S‘ H N N CN H C1oH1 i NgO3 377,11 | 377,0
o
3-105 W H CH N CN H CooHy N0 376,12 | 376,2
| (o]
3-106 /N\/\\\)l\f F CH | N CN H C,3H,3FN:O; | 451,17 | 451,1
)
3-107 \\\)S" c1 CH | N | cx | = CoatlisCINSO | 410,08 | 410,1
3
[}
3-108 VSH F CH N CN H CyoH1gFN:O, | 394,11 | 394,2
[+) .
3-109 \\\)kﬁ c1 N | v | v | = CioHesCINO | 97 07 | 411,12
3
)
3-110 \)J},r F N N N H C-oH;sFNeO; | 395,10 | 395,1
[e)
3-111 W F N CH | CN H CyoH1 FN,O, | 394,11 | 394,1
o]
3-112 N H N N E H C3-HgyNeOs | 409,18 | 409,1
|
(o]
3-113 \N(/\)I\f H CH | CH H H CosHagNaOs | 435,22 | 435,1
- =
[e)
3-114 W H CH CH H Me C»-Hs1N305 364,14 | 364,1
\ [+)
3-115 <N/\A\)J\‘J,, H CH | CH H H CosHzgNiO2 | 433,20 | 433,1
Q
3-116 —X(f_)“? H CcH | ca | B | H CogHaoN:O: | 449,23 | 449,2
N
/
3-117 T o H CH | CH H H CosHapNaOy | 447,22

\Z
é:
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0
3-118 > \N_/=>§} H CH | CH | H Cogta N,05 | 449,23 | 449,2
/
—_ o]
Q
3-119 \*\_/“‘-)L} 1 ¢ | cu | H CosHaoMi0y | 451,21 | 451,1
/N
--o\~\—/\c>--?X
3-120 N— H CH | cH | E CpeHyeNy0s | 495,24
— (]
3-121 0) \Nﬁh H CcH | cH | E CoeHyN:0s | 481,22
\
\ 0 .
3-122 N_L)\f cl CH | ¢cH | H S L T I
/ —_ 3
0
3-123 f}‘? H CH | ¢ | E C,iH,oN.0s | 419,18 | 419,1
Cw
0
3_124 ‘/___}_f H CH CH H C75H7HNﬂ03 433,20
O
Q
3-125 ‘/=}~3 q CH | cH | E CrHiN:0:8 | 479,19 | 479,2
e
g Q
3-126 = _/J"f y ¢h | cE | = CocHuoN,0:5 | 467,18
Q
3-127 JJ‘? H CH | cH | H ConHaoly0y | 477,23
,O‘CN
3-128 O__/:/L’; q CH | cu | B CoHyNi0y | 477,23 | 477,2
Q,
3-129 | e H CH | cu | ® CosHosN,0, | 449,20 | 449, 1
0
\__/N
(o]
3-130 |\ e q CcH | cH | E CogHaeN:058 | 465,17 | 465,1
S
N
Q
3-131 ) ./:% H CH | cH | E CrHN.0:5 | 493,20 | 493,2
al,
Q
3-132 J‘M 3 cH | cu | ® CoeHasN,0; | 449,20
o —
/‘CN
Q
3-133 f)‘? H CH | cH | H CoclyNoO: | 463,21 | 463,2
O%N —
/
Q
3-134 NfH H CH | ¢H | H CoeHyoN,0p | 477,23
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Taoauna 4
OH
H 1
X
,N I S R2
N
N X2 R®
N-Rb
R'—N
Rk
3 3 o X 1 2 Paccu. HanpgeHo
np.x R R R R X X dopMyna M+H]* [M+H]*
[¢)
1-1 w H H Me H CH CH Cy:HooN40;5 363,15 363,1
[)
1-2 W H H H Me CH CH C,-Hp:Ng0; 363,15 363
[o)
4-3 \)S‘ H H H H CH CH CupHoyN, 05 349,14 349,1
| o]
4-4 ,N\/\)K cl H Me H cH cH C2qHo3C1N.0, 454,18 454,1
Q
4-5 VJ}H ¢l | H | Me [ H CH | cH CaiHp CIN;O, 397,12 397,0
I 0
1-6 /N\/\)k F H Me H CH cH CogHsgFN:0; 138,21 438,1
[)
4-7 \)S" F H Me H CH cH G Ho FN O 481,15 381,0
| o]
4-8 /N\/\)K H H Me H CH N C,3Hss N0, 421,21 421,2
Taoauna S
OH
R2
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1 2 x Paccu. Hampgeno
Mp.W R R x x° R L FopMyIa [M+H]* (M+H]”
[ ]
5-1 /N\/\ng H CH | CH H o] CooHzg N304 393,17 393,14
Q
5-2 \J}H H CH | CH H o C1oH:-7N:0, 336,11 336, 2
| o}
5-3 /N\/\)J\r,:’ cl cH | cH H o} Cy,Hy,C1N, O, 427,13 427, 1
Q
5-4 \\)J}J cl cH | cH H o C1gH: (C1N0, 370,07 370,1
| o
575 /N\/\)kfr F CH CH H e C;oHo3FNy Gy 411,18 411,3
[)
5-6 \)I}z F CH | CH H 0 C15HysFN;0; 354,10 | 354,2
o
5-7 \).l\#dI H CH CH H NH CysH N0 335,12 335,2
[ o]
o8 /N\/\)J\‘J_i: B CH CH H NMe C75Hp7N505 406,20 406,1
[6)
5-9 \\\)I}" H CH | CH H NMe CaoHz N, 02 349,14 349,1
0
5-10 /"ll\/\)\r.:' H CcH CH CHF, e CusH: FyNyOs 443,17 443,1
0
5-11 "L\/\)kf’ H CH | CH Me C Co3HoeN3 04 407,18 407,1
Q
5-12 W B CH CH Me e CooH- oN:04 350,13 350,1
| o] i
5-13 /N\A\)er,r H cH | cH \> o CosHyaCs 433,20 433,72
o
5-14 \)l}; H CH | CH | CHF, ¢! C,oHy FyN50s 386,11 386, 0
Q
5-15 %)l\f H N | CH H 0 CreH: §N105 337,11 337,1
o
5-186 /,L\/\)J\fr cl CH | CH | CHF, e} CpaHzaClFN, 04 477,13 477,1
[}
5-17 /,L\/\\\)kf F CH | CH | CHF, o CosHpaFaN 05 461, 16 461, 2
B} | i
5-18 /N\/\)J\r‘:f cl CH | CH Me 0 C,H,,C1N,O;4 441,15 441,2
| o
5-19 /N\/\)J\g‘! F cH | CH Me o] C,3Hys FN, O 425,18 425,3
o)
5-20 vj\f H N N H o} C7H- N0 338,10 338,2
Q
5-21 \)I},r cl CH | CH | CHF, o} C9H;cCLF,N, 05 420,07 420,0
Q
5-22 \)I},, F CH | CH | CHF, o} CoHygF N30, 404,10 404,1
Q
5-23 \)‘l},r cl CH | CH Me 0 CoH; yC1N,0, 384,09 384,2
Q
5-24 \)J}r F CH | CH | Me 0 CaoHyFN;05 368,12 | 368,1
| 8]
5-25 /N\/‘\)k;r‘ H CH | CH CF, o} CoHy N 0y 461,16 461,2
Q
5-26 H CH | ¢H | cCF; o) CogHieF N0, 404,10 404,1
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Taoauua 6
OH
R2
Mp.W R R || x| x|’ 82 | R®| sopmyma | D2CCY; | HawumeHo

[M+H]® [M+H]*

/N\/\)kf H |H | cE | CcE | H H H CoaHaeN0, | 421,20 | 421,2

H H CH CH H H H Cz1H21N303 364,14 364,2

o

\)'y

o

\\\)J}H H H| cH | CH | Me H H C.:H;N.0, | 378,16 | 378,1
\/\j.l\

N cl H CH CH Me H H Cs5HoC1N,Cy | 469,18 469,2
- X ol

@]

\)}A cl |uH | cE| cE |Me | E H | C,;H:»CLN:C; | 412,12 | 412,2
| @]
/N\/\\\)I\ff F | H| cE | cE | Me H H | CusHoFN,Oy | 453,21 | 453,2

F H CH CH Me H H CopHzFN3Oy | 386,15 3%96,1

H H CH CH Me H H CorHsoN O3 435,22 435,2

0

vj}‘_r

o

\\\)I}; H H| CHE | CH H F F | C,:H.3F,N:0: | 400,12 | 400,0
\/\/ﬁ\

o

6-10 \)}A H H| cuH | cH | Me H H C.:H,3N.0, | 378,16 | 378,1
o

6-11 \)I\f H |H| N | CH | H H H | CaHaoN:Os | 365,14 | 365,0
o

6-12 V& H H N N H H H CioHioNeOy | 366,13 | 366,1
o

6-13 ~\\/ll\f cl | H| CH | CH | H H H | CziH2oCLNO; | 398,10 | 398,1
o

6-14 \\\)%‘J F | H| CH | CE | H H H | CoiHxFN:0: | 382,13 | 382,1
o

6-15 \\\)J}, H H | CH N H B H C,HoN.0, | 365,14 | 365,1
0

6-16 \)%F F |H| CH | N E H H | CuoHioFN:O; | 383,13 [ 383,0
o}

6-17 \\\)J}J ClL | H N CH H H H | C.:HsCIN,O; | 399,10 | 399,3
0

6-18 \\\)S“ F H N CH H B H C,oHoFN, O, | 383,13 | 383,0
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0
6-19 /N\A\)kﬁ Cl | H| cH CH H H C.yH,,C1N,O5 | 455,16 | 455,2
o)
6-20 /N\/\)l\f* F H | cH CH H H CyyHo FN,O4 | 439,19 | 439,1
[}
6-21 \)l}g cl | H| CcH N H H Cs:H1C1N,O; | 399,10 | 399,1
0
6-22 \)SH cl | H N N H H C,oH;,C1N.Oy | 400,09 | 400,1
O
6-23 \)I\Jr F H N N H B C-oH1sFNcOy | 284,12 | 384,0
Taoauna 7
OH
R2
1 2 3 2 *1 ko x3 b Pacc4. | HaigeHo
Mp.W R R’ | R X | X R R R R PopMyna ME]S | DerH]
o
-1 /,\lj\/\)l\fr H | H|CH|CH| Me H H H CseHy N=O; 434,22 | 434,2
o)
7-2 W H | H | CH | CH | Me H H H CooHp N O, 377,17 | 377,3
[¢)
7-3 \\\)J}J H|H|CH|CH| H H H | Me CosHpaN:O7 | 377,17 377
[e)
7-4 \\\/U}J H| H| CHE | CcH H H H H Co1HpoN Co 363,15 363
| o
7-5 ’N\/\/u\rﬁ‘ H | #H | ca | cH H F F H CrH;-FN:0, | 456,19 | 456,2
)
7-6 \)J}H H | H| cH | cH H F F H CoyHopFoN,0, | 399,13 | 399,2
0
7-7 \)J}F cl | H CH | CH H H H Me CooHo3CIN,O, | 411,14 411,2
| o
7-8 /N\/\)l\g ClL| H | CH | CH | Me H H H CocHagCINO, | 468,19 | 468,2
)
7-9 \)]}: F H CH | cCH | Me H H H C,,H;;FN,0, | 395,16 | 395,1
)
7-10 \\)I\rPrr F H CH | CH H H H Me C.;H-2FN,0- | 395,16 | 395,3
[¢)
7-11 ‘\\)Jﬁg Cl| H | CH | CH | Me | H H H | CuHwmClN0 | 411,13 | 411,2
| @]
7-12 /N\/\)I\re“ F | H| CH | CH | Me H H H C,sH:FN;0, | 452,21 | 452,2
o)
7-13 \\\)J}r‘ H|H|CH| N | Me | H H H CpHyN:0, | 378,16 | 378,2
)
7-14 \)grr cl| H | cH N Me H H H C,HapCIN.O, | 412,12 | 412,2
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Tabauna 8
OH
H 1
X
N/N | NS RZ
X2 R®
R'—N
1 2 3 Paccd. HamoeHO
Mp.R R R R x* x? fopMyna [M+H]" M+H]*
o}
8-1 \)J}H H H CH CH C,1Hp N3O, 364,14 364
| o
8-2 /N\/\)I\f‘ cl H CH CH CuuH, CLNO, 455,16 455,11
0
8-3 \)%; cl H CH CH C21Hz0C1N,0, 398,10 398,0
I (8]
B-4 /N\/\)l\f F H CH CH CayHpaFH, 0y 439,18 439,2
[}
8-5 VI}A F H CH CH C21HppFN1O3 382,13 382,0
0
8-6 % H H N CH C;aH20FN; 05 365,14 365,1
[}
8-7 VI}H H H CH N CooH2N, O 365,14 365,1
o)
-8 W F H N CH CzyHyoFN, O5 383,13 383,0
| 2 .
8-9 /N\/\)I\'ﬁ F B CH N Cy:Ho s FN;04 440,18 440,2
0
§-10 “\\)& cl H CH N C,H oCLN Oy 399,10 399,1
o}
8-11 W F H CH N Coatl o PN, O, 383,13 383,1
0
8-12 W cl H N N C13H;gCLN:O; 400,09 400, 2
[}
8-13 \)l},: F H N N Ci3H 5 FN:0; 384,12 384,0
0
8-14 \‘)J\ﬁ cl B N CH C2oH, oC1N O, 399,10 399,0

Taoauua 9
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OH
H 1
X
N X2 R
L
1"'|\I
1 > 3 2 Paccu. | Haitgeno
np.N R R R x X L @opMyaa [MtH]” | [H]"
o
9-1 \)]\A" H H CH CH 0 Co3H23N104 390,16 | 390,1
0
9-2 W cl H CH CH 0] Cy3HpoCL1N;0, 424,12 | 424,0
| o
9-3 /N\/\)J\J; cl H CH cH 0 C2gHzoC1NLO5 481,18 | 481,1
0
9-4 \)I}r F H CH CH o] Co3HzFN;0; 408,15 | 408,1
| o
93 ,N\/\)kﬂf F H | cH | cH | 0O CeHo0FN, O, 465,21 | 465,1
e}
9-6 \)I}! H H CH N o] C,,H,,N,0; 391,15 | 391,1
o
9-7 \)l}; cl H CH N 0 C.oHp1C1N,O, 425,11 425,0
] (0]
9-8 /N\/\)kﬁ cl H cH N 0 C25HzeClN505 482,17 | 482,1
o
9-9 VI}'J H H CH CH NH C.,4H,,N,0, 389,17 | 389,2
o
9-10 \/LS" F H CH N 0 CaoHo1 FNjOq 409,14 | 409,0
0
9-11 VI}J H H N N o] CppHy NsO; 392,15 | 392,2
Taoauna 10
OH
H 1
X
A X2 R®
WL
1/N
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1 2 3 Paccu, HalgeHo
0p. R R R R x X L @opmMyna [MeH] [+H] "
1)
10-1 /IL\/\)J\;H H H CH CH 0 CoeH3oN10z 447,22 447,2
o)
10-2 \)I}J H H CH CH 0 C,3H:N:0; 390,16 390,2
| o)
10-3 /N\/\)J\;,r cl H CH CH 0 CagHzoCL1N,O; 481,18 481, 3
[0}
10-4 W cl H CH CH 0 Cy3H,C1N;0;5 424,12 424,2
| (]
10-5 /N\/\)J\,‘s‘ F H CH CH 0 C,.H,yFN, 0 465,21 465,2
o
10-6 \\\)1}: F H CH CH ] CysHy, FN3 0y 408,15 408,1
o)
10-7 % H H CH CH NH €,3H,u N, 0, 389,17 389, 3
Taoauma 11
OH
H 1
X
N/N s R2
_X* R?
NH
N 0
R? \J
1 2 3 Paccu. HammeHo
p.W R R R }Cl x2 dopMyna [M+H]+ [M+H]*
[o)
11-1 \\\)\f H H CH CH C21H N0y 393,12 393,1
| O
11-2 /N\/vkg H H CH CH CzHp7N50, 450,18 450, 2

Taoauma 12
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OH
H
N
NJ
N\
R
- R R oo 2 Paccu. HalimeHo
p.W pHy [M+H]* [M+H]*
Doy 9
12-1 Cy3HoN, 0,5 423,16 423,1
RLNG/ /N\/%)-%ﬁJ 2:H26N, 02
T o
12-2 wS \\\)gg CoH gN30,5 366,10 366,2
()
l“ | 2
12-3 R"-Nij“‘ /N\/\)Kﬁf' Cy3H4N;, 0,8 423,16 423,2
T o
12-4 O’ \\\)& CyqHy N3055 380,12 380, 3
R”N
r | o
12-5 R(&i:j’ ’/N\J,§§/JL}; C24HzgN; 0,5 437,18 437,2
S/H [e)
12-6 6 \\\)kﬁ C1Hs-N30:8 380,12 380,2
N
RI
S/E | o)
12-7 /NMﬁ CoyHapNy 0,8 437,18 437,2
R
gto o
12-8 Ug W CoyHy- N30, S 412,11 412,1
R
ot o
12-9 C‘j \)F CoHo N3OS | 412,11 412,1
N
Rl
o)
12-10
(pavess. R1-N<:|j‘ \)Sr’ C5H;1N,0; 348,15 348,2
12-11 ! i C20HosN, 0 405,21 405,2
(patieMud. R~ /N\/\)%HJ 24832gNaU2 s i
o)
12-12
(pavems. ﬁf;: Q§VJL§H C,,Hz: N30, 362,16 362,3
R'/N
ta-13 | i C53HsoN, O 419,22 419,2
(pauemuy. i /N\/\)%HJ 230N V2 ’ ;
r"”
| @]
12-14 I /N\/\)%a CuaHaoN, 05 149,22 419, 2
R!
o o]
12-15 C5,Hau N, O, 377,17 377

N
Z
[T »
z
xI

2,




o)
12-16 W C22HzeN40; 377,17 377,z
R1
T o
12-17 IO’ \\)SH C22H2N0; 377,17 377,3
R,/ 4y
T o
12-18 N e C2yHaoN4 Q2 249,14 349,2
)
12-19 R1-N T '\/\i C,oHu5N, 05 421,20 421,3
O /N T rr"r 24zglNgy ’ 1]
VAR O
12-20 R1-N (|) \)JF C, H;1N305 364, 14 364, 2
O
o)
12-21 /’JD/ v&ﬁ C27H V05 376,14 376, 4
1’N
R
| @]
12-22 R1/Nl3,=’/"£" /N\/\\\)gﬁ C23Hz6Ny O3 407,18 407,1
0
12-23 _N T \\)kﬁ CasHygN205 350,13 350,1
R1 ’—,/O
| o]
12-24 R1,Nq;g‘ /NMﬁ C3HyoN4O5 407, 18 407, 2
0
12-25 Ri,Nq/“C[)"‘ \)J}, C3H; s N0; 350,13 350, 2
Rl | o]
12-26 '\O\/"‘g /N\/%)\‘f, C23H30N 03 435,22 435,1
R o)
12-27 '\O\/“‘T" s CoHasN,05 | 378,16 | 3781
O
0 | O
12-28 Q’ /N\/\Q%j €, 0N, 05 435,22 435,2
7/
R1
vl“ o C22Hz3N305
12-29 Q \\‘)\ﬁ' 378,16 378, 2
rd
R1
0 0
12-30 { W C5H;5N505 378,16 378, 2
rd
R" i
‘\\O O
12-31 O %)J\#J C2oHp: N0 378,16 378, 2
N
7
R &
“\O (@]
12-32 \\\)grr C22Ho5 305 378,16 378,1
N
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0
12-33 % C22Hz5N305 378,16 378, 2
|
R1
JTV\
$ 0
12-34 D/’ W CooH- oN;0,5 366,10 366,1
N
R
T 0
12-35 Nlj’ \\\)J}H Cy6H:5N;0,8 352,09 352,3
-~
R1
R!
N\ FT 0
12-36 O \/\\)%j Cp5H,-FN, O5 451,19 451, 2
R1
, N FT o ,
12-37 0o %)J\f CazHz0FN305 394,13 394,2
d o]
12-38 C23Ha N 05 407,18 407,23
,T \/\)%ﬁ 23M26NUs
_N
R1
0
12-39 ITO vgr! C23H1eN30; 350,13 350,1
N
R1
w7
Oy _NH
o)
12-40 \)S” C,Hz,N;05 391,15 391,1
ri-N
=
Oy -NH
CN O
12-41 \\\)S’ C23Ha1N:0; 416,14 416,1
N
-
=
Oy NH
0
12-42 //2/ W Cp1Hp N, 058 409,10 409,1
S
R1’N\_J
T
OVNH o
12-43 S,-\l W Co1HzoNy05 8 409,10 409,3
L
T
O._NH o
12-44 SIW \\)kﬁr CH,y N, 0,48 409,10 409,3
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e
O _NH
o)
12-45 /J/,P \)SJ C31HyN305S 441,09 441,1
R1’N\J "o
NH o
12-46 W C,,H; 5N, 05 363,11 363,1
(]
R1/N
“WH
NC 0
12-47 ,j/{ \\)kﬁ C, H,7N:05 388,11 388,0
(]
R1/N
WH
F 0
12-48 d/& \)SJ CoH-~FN; 05 381,10 381,0
O
R1/N
PR
Lo o
12-49 /3/ % /r!j\/\\\)\ CooHouNe0y8 | 441,14 441,2
IN rrr‘
R1
J.,N\
Lo | o
12-50 /j ‘\O \\)kﬁ CieH N304 8 384,08 384,0
1’N
R
g“ | o
12-51 /N/j’ Moy | Gl | 409,15 | 409,3
R1
0
| (o]
12-52 o /N\/\\)%f C,5Hz5N 05 433,20 433,2
-
R‘I
b
0 o)
|
12-53 /3b /N\/\)\g C3HogN,0; 433,20 433,5
N
-~
R1
g
0
12-54 W C.H N;O5 376,14 376,5
N
-~
R1
_
Oy NH
0
12-55 W C,Hz N, 05 391,15 391,1
N
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=
O\~§,NH 5
12-56 O % CooHoNiOs | 391,15 391, 0
N\
R']
e
Oy NH
0
12-57 \\)kﬁ C,3Hz N, 05 405,16 405,2
N\
R'l
7
Oy _NH
F (]
12-58 % CosHo- FN, 05 409,14 409,23
N
R!
e
O NH
0
12-59 \\)kﬁr CoH, N, 05 391,15 391,1
N
=4
e
O NH
o)
12-60 o \)JF C55Hz N0, 407,14 407,1
S’N\
R'I
e
Oy, -NH
0
12-61 o \\)kﬁ CaaHooN Oy 407,14 407,1
"j\,N
R
e
Oy NH
0
12-62 o \)KE C,3Hz N0, 421,16 421,1
%,,N\
R1
e
o]
\>/NH o
12-63 R!N/S W C21Ha0N1 04 393,12 393,1
4
0
\é/NH o
12-64 RTN,.-‘» % Ca1Hz0N:05S 409,10 409,1
g
0
KYNH | o]
12-65 //\ 1 /N\/\)%j CoyH7Ns055 466,16 466,1
N-R
S\/J‘
(e}
N 0
12-66 [/\ 1 \\\)Jy C o HpgN, 038 409,10 409,1
N-R
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Y
r N o
12-67 Co3H FN50 438,16 438,1
o) Mf 23H2a P N5V3
N
R1
-
NH o
12-68 lﬁ/Q \\\)& Cp HooN O3 377,13 377,1
o)
_N
R1
J\TIV
O _NH o
12-69 \)S‘ C2H1gN: 03 363,11 363,0
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Taoauna 13
OH
H 1
X
N/N s R?
N X2 R®
R
. 1 2 3 1 2 Paccu. HasineHo
p.N R R R R X X FopMyna [M+H]+ [M+H] +
e
S o}
13-1 13/ \\\)%F cl H N | CH | CoH5CING»58 | 401,06 | 401,1
R‘/N
O%é,lllH f'e)
13-2 o W cl H CH | CH C21H;oC1N, Oy 427,09 427,0
N
R1
OQ_,IaIH O
13-3 H \)%J F H CH | CH C21H13FNy Oy 411,12 411,0
NS
R1
~
S | fe)
13-4 N H H CH | CH C,3HagN 058 423,16 423,1
/NU/ - \/\)J\e“r
R1
=
S | fe)
13-5 N F H CH | CH C5Hy6 FIN, 0,8 441,15 441,2
/NIT/ - \/‘\)J\Hrr
R1
=
S | fe)
13-6 N,j/ /N\/\\\)J\;J €l | H | CH | CH | CnHumCING,S | 457,12 | 457,1
e
R1
e
5 o}
13-7 IDJ W F H | CH | CH | CuHFN.0,8 | 384,09 | 384,1
R
-A\A
8 o}
13-8 ,3/ W cl H CH | CH Co0H1aC1N;0,8 400,07 400,1
R1/N
e
S 0
13-9 ,3/ A H | H | N | CH | CuHNOS | 367,10 | 367,0
R1’N
o o
13-10 N \\\)}; H H CH | CH C20Hz 1 NsOy 380,15 380, 2
R1
O
O
13-11 ,I‘Q’ \‘)Kf H H N CH CoHzoN 05 379,15 378,0
R1
0 e}
13-12 ’O W H H N CH C HppN, O 379,15 37¢,0
RT £
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\\\O
1’@
R

o]
13-13 \)%H H H N CH CoqHy N0 379,15 379,0
T
(0] o)
13-14 R1_N<j/ \/”}; H €l | ¢H | CH | CyHwCIN.0, | 398,10 | 398,3
(paueMuy. )
T
O e}
13-15 | iy W H H | CH | CH C21Hp1N305 364,14 | 364,5
(paueMuy. )
i
C 0
13-16 /Db \\\)J}H H H N N C oMy N0y 378,13 | 378,5
R1/N
”
C o)
13-17 l:p W cl H N N CroH1sC1N:C, 412,09 412, 4
N
-
R1
”
Q o]
13-18 \)J}F F H N N CoH1gFN-O; 396,12 396,2
R
T
OVNH o
13-19 H W H H N | CH C20H1eNs0c 394,12 | 394,1
(o]
N
T
Oy~ NH o
13-20 : o \)J}; cl H CH N CuoH1sC1N,Oy 428,08 428,0
R‘l N\)
T
O§,NH Ie}
13-21 H W F H CH N CapH; sFNCy 412,11 412,1
(]
1N
T
OYNH o
13-22 \\\)& cl H N | CH | CuHisCIN.Gy 428,08 428
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Taoauna 14
OH
R2
R3
1 2 3 1 2 Paccu. HamigeHo
lp . K R R R X X dopMyna [M+H]* [M+H]*
!
14-1 \)l}ﬁ cl H CH CH C,pHz2CLN;0; 412,12 412,0
o)
14-2 \)J}I H H N CH Co H,oN, 0, 379,15 379,1
[ O
14_3 /N\/\QJ\‘J_"T Cl H CH CH C£5H29C1N403 469, 18 469, 1
[ O
14-4 /N\/\)\ﬁ F H CH CH CosHpoFN; Oy 453,21 453,1
o
14-5 W F H CH CH C22Hz2FN; O3 396,15 396,1
o)
14-6 \)SI H H CH N Cy1HoN; 0, 379,15 379,1
o
14-7 W cl H CH N C;1HzC1IN.O; 413,11 413,0
o}
14-8 W F H CH N Co1Hz1 FN,O5 397,14 397,1
o
14-9 W F H N CH Cy1Ho FN, O3 397,14 397,1
[ (@]
14-10 /N\/\\\)J\‘ﬁ" cl H CH N C24H25C1N:05 470,17 470,1
| (@)
14-11 /N\/\\\)ers F H CH N CogHogFNs Qs 454,20 454, 1
o}
14-12 VJ}H H H N N CooHyN:O; 380,15 380,2

Taoauua 15




R2
N
1 2 3 1 2 Paccy. HannpeHo
Ip.MW R R R X X dopMyna [M+H]* M+H]
0
15-1 \)}J cl H CH CH C22H,,C1N50;5 410,10 409,9
0
15-2 W F H cH CH C5,H:,FN;0; 394,13 393,4
o
15-3 \\\)g; H H N N C20H1sN:05 378,13 378,1
| O
15-4 /N\/N‘)J\ﬁ cl H CH CH C5Hp7CLN, 05 467,16 467,1
Q
15-5 /,\',\'Mf F H CH cH C5H,7FN, 05 451,19 451, 1
Q
15-6 /&Ngﬁ H H CH N CouHy7N-0; 434,20 434,1
o)
15-7 W H H CH N C1Hz N, 05 377,14 377,2
0
15-8 \\\)JF H H N CH C1HzoN; 05 377,14 377,0
o)
15-9 W cl H N N C,oH;5C1N504 412,09 412,2
0
15-10 W F H N N CooH1gFN505 396,12 396,1

Ta6auua 16
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OH
H 1
N |X\ R2
X2 R’
e
~N
R‘l
1 2 3 1 Paccu. HamgeHo
Np.K R R’ | R X x° ®opMyna [M+H]* [+H]
[ (o]
16-1 /N\/\)SJ cl| H | cH CH C,:H,,C1N,0; 441,15 441,2
o
16-2 \)\f clL| H CH CH CooH3C1N50; 384,09 384,1
0
16-3 W F H | CH CH C.oH FN2O; 368,12 368,2
o
16-4 \)J\;H H H N CH C.oH1gNg 05 351,12 351,0
0
16-5 v&f H H | CH N CoH N, O3 351,12 351,0
, ! °
i6-6 /N\//\\\/ . H H CH N CyoHogNeOy 408,18 408,1
| 0
16-7 Mo F H | CH CH Co3Hy FN O3 425,18 425,2
Taoauma 17
OH
H 1
X
N _X? R®
R
L 2 3 1 2 Paccu. HaneHo
Np.Re R R R R X X dopMyIIa [M+H]* [M+E]
J\‘I\
O o}
17-1 ,3/ s AL || E || en | cumano, | 351,02 | 3510
N
R1
Y
O
o}
17-2 \\\)J}' H | H | cHE | cH C1oH; N 04 351,12 351, 2
N
R

Taoauua 18
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R4
R® OH
H 1
X
N/N | NS R2
\ X2 R
R® 4§
RI—N >—/
. 1 2 3 4 5 5 1 Paccu. | HafmeHo
Ip .M R R | R | R | R R X x° PopMyna eeH]Y | [MH]
| 0
18-1 /N\/\)J\c,ﬁ cl | H | H H Me CH | CH| C,Hy;CLN,O3 | 455,16 | 455,0
| Q
18-2 /N\/\)kg H F H F H CH | CH| C,.H;F.N,0; | 443,17 | 443,2
| [}
18-3 /N\/\)J\Hﬁ F H | H F H CH | CH | C,H,,F,N,0, | 443,17 | 443,0
[ O
18-4 /N\/\)J\f‘ H H | H H Me CH | CH CaHogN,O;3 421,2 421,0
0
18-5 \)kﬁ H H H H Me CH | CH Cz1H, N30, 364,14 364
o
18-6 \)SJ cl | H H H Me CH | CH| C,HyCLN;0y | 398,10 | 398,0
0
18-7 \)SH F H H H Me CH | CH| C»H:0FN:0, | 382,13 | 382,0
18-8 ,L\/\j\ Me | H | H H H cH | cH CoyHoaN,0; 421,2 421,0
- = s-’JJ
0
18-9 \)SH Me | H H H H CH | CH C»1Hz1N40;3 364,14 | 364,0
0
18-10 W H H | H H | 8Me | CH | CH | €, H;N20:8 | 396,11 | 396,0
0
18-11 W H H H H | NMe, | CH | CE CoaHooN1O;5 393,17 | 393,0
o
18-12 /,L\/\)%# H H | H H CF; | CH | CH | C-H;sF:N,0; | 475,17 | 475,0
o
18-13 VJ\E H H H H CF, CH | CH | C,H{gF:N;0; | 418,11 | 418,0
0
18-14 \)J}H H H H H cl CH | CH | C,qH;,ClN;0, | 384,09 | 384,2

buonoruyueckue ucciiefOBaHMS

CoenuHeHUs1 B COOTBETCTBUU C JTAHHBIM H300PETEHHEM OXapaKTEPHU30BAHbI B OJHOM WU
OoJiee U3 CIEAYIOUINX OUOJOTHYECKIX UCCICIOBAHMM.

Hccnegosanue 1: buoxumuueckue ucciaenopanust JAK u Tyk2 kunas

[Tanens u3 verbipex Omoxmmmdeckux uccienosanmii LanthaScreen JAK (JAKI, 2, 3 u
Tyk2) npoBoxsT B 0O0biiHOM KMHA3HOM peaknnoHHOM Oydepe (50 MM HEPES, pH 7.5, 0,01%
Brij-35, 10 MM MgCl, u 1 MM 3I'TK). PexomOunantrusie GST-meuennsie JAK depmeHTs 1
GFP-meuennbiit STAT1 nentunneiii cyocrpar nony4vator ot Life Technologies.

CepuiiHO WJIM OTAENBHO DPa3BENEHHbIE COCAMHEHUS MPEIBAPUTENIBHO HHKYOHPYIOT C
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kaxnbM u3 yerbipex JAK ¢epmenToB u cydcTpare B Oenbix 384-1yHOUHBIX MHUKPOIUIAHIIETaX
(Corning) mpu Temmnepatype Okpyxaromel cpenbl B TeueHue 1 4. 3arem noOaBisitoTr ATD ms
Hayvajia KWHa3HbIX peakiuii B oOmem obbeme 10 Mk ¢ 1% JIMCO. KoHeunble KOHIEHTpALH
depmenta mus JAKL, 2, 3 u Tyk2 cocrasmaror 4,2 #M, 0,1 uM, 1 uM, u 0,25 HM,
COOTBETCTBEHHO, COOTBETCTBYIOIIME MpUMeHsieMble KOoHLeHTpamu Km AT® cocraBmsor 25
MKM, 3 MkM, 1,6 MkM u 10 MxM; a koHueHTpauus cyocrpara cocrasinsier 200 HM i Bcex
qeTblpex uccnenoBaHuil. KuHasHble peakiuy MpoXoAsT B TeueHHe | daca mpu Temreparype
OKpy>Karomiel cpensl, 3aTemM nobasisiroT 10 Mk npenapara DJ{TK (koneunas konueHtparms 10
MM) u Tb-autu-pSTATI (pTyr701) anrureno (Life Technologies, koHeuHasi KOHIEHTpaLus 2
HM) B TR-FRET Oydepe nnst passenenus (Life Technologies). Ilnanmersr HHKyOHPYIOT mpu
TEeMITepaType OKpPYKAKoIIel cpenbl B TedeHwe | 4, 3aTeM CUUTHIBAOT Ha pumepe EnVision
(Perkin Elmer). 3anmuceiBaroT curaaibl cooTHOLIEHUs SMuccun (520 HM/495 HM) U UCTIONB3YIOT
IUTsl pacyera 3HAYEHWH MpOLEeHTa WHruOupoBaHus Ha OcHOBe koHTposs JAMCO u ¢oHOBOrO
KOHTPOJISL.

Jins aHanmu3a 03a-OTBET, NaHHBIE NMPOLIEHTa MHTMOMPOBAHMS HAHOCAT Ha rpaduk C
KOHLEHTPALUsIMU coennHeHus1, U 3HaueHus ICsy onpenenstor u3 4-napaMeTpudecKoil riryooKoi
MOJIeNId TOATOHKH C mnpuMeHeHneM mnporpammbl Prism (GraphPad Software). Pesynbrars
BolpakatoT kak plCsy (orpumarensubiii snorapupm ICsp) u 3arem mnpespamaror B pKi
(oTpunarenpHbIi Jorapudm KoHCTaHTHI Aucconnanuy, Ki) ¢ npumenennem ypasaenust Cheng-
Prusoff.

Hccnenoanue 2: Knerounoe JAK3ucciaenosanue 3¢ PpexTHBHOCTH:
uHrubuposanue IL-2 crumyaupoBannbix pSTATS B Tall-1 T-knerkax

D¢} (hexTUBHOCTh TECTUPYEMBIX COENWHEHHH B HMHIMOMPOBAHMM CTHUMYJHPOBAHHOTO
unTepaerknHoM-2 (IL-2) pochopunuposanns STATS usmepstoT B KOJOHUH 4enoBeueckux T-
kiaetkok Tall-1 (DSMZ) ¢ npumenenuem Alphalisa. Tak kak IL-2 nmogaer curnans! yepes JAK3,
3TO UCCIIeNOBaHKeE sBJIsieTcs: Mepoii onpenenenust JAK3 kierouHoit 3G eKTHBHOCTH.

dochopunupoBansbiii STATS wusmepstor uepes Habop AlphalISA SureFire Ultra
pSTATS (Tyr694/699) (PerkinElmer).

Uenoseueckue T-kinetku u3 kononuu kietok Tall-1 kynerusupyror npu 37°C B 5% CO,
yBinaxxHeHHOM uHKyOarope B RPMI (Life Technologies) ¢  noGaBnenuem 15%
TEPMOMHAKTUBUPOBAaHHON (eranbHoi Tenmsubel cbiBopoTku (PTC, Life Technologies), 2 MM
Glutamax (Life Technologies), 25 mM HEPES (Life Technologies) u 1X Pen/Strep (Life
Technologies). Coenunenusi cepuiino passomst B JIMCO u akycTHYeCKH BHOCAT B MYCThIC
ayHKU. BHOCAT cpeny st uccnenoBanmii (He comeprxamyro gpeHososslid kpacusiii DMEM (Life
Technologies) ¢ nobasnernem 10% PTC (ATCC)) (4 MKI/NYHKY), U TUTAHIIETHI BCTPSIXUBAIOT
npu 900 00./muH. B Teuenne 10 mun. Knerku BbiceBatoT B konudecTBe 45000 KIETOK/IYHKY B
cpeny mis uccienoBanuii (4 Mk/nyHKy) U uHKyOupyroT npu 37°C, 5% CO, B Teuenue 1 daca,
3areM pobasnstoT IL-2 (R&D Systems; koHeuHas koHUeHTparwst 300 HI/MIT) B IpeBapUTEIBHO
HarpeToi cpexe mns uccinenosaHuil (4 mki) B TeueHue 30 munHyT. [locne cTumynupoBaHHs

LIUTOKUHAMHM, KJIETKH Ju3upyroT ¢ 6 Mkxn 3%  Alphalisa Lysis Buffer (PerkinElmer),



140

cogepxkamum 1% PhosStop u Tabnerkum Complete (Roche). JIuzar BcrpsixuBator mpu 900
00./muH. B Teuenne 10 muHYT mpu komHaTtHOH Temmepatype (KT). DochopunupoBaHHbIi
STATS m3mepsitor uepe3 HaOop pSTATS AlphaLisa (PerkinElmer). CaexxenpuroroBieHHYO
CMeCh aKIENTOPHBIX I'PaHyJ BHOCAT B JM3aT (5 MKJ) MOA 3€JeHbIM curHaiom ¢uibtpa <100
moxc. [Tnanmers! BeTpsixuBatoT npu 900 00./MuH. B TeueHue 2 MuH, ObICTPO LEHTPUPYTUPYIOT
U MHKYOMPYIOT B TeueHHe 2 4 IpPU KT B TeMHOTe. JJOHOpHBIE rpaHysibl BHOCAT (5 MKIJ) mox
3eneHbIM curHaioM ¢guisrpa <100 mokc. ITnanmers! BerpsaxusatoT npu 900 00./MUH. B TedueHHe
2 wmuH, OBICTPO UEHTPUPYTUPYIOT M HHKYOMPYIOT B TEYEHHE HOYM MpPH KT B TEMHOTE.
JIFOMHHECLEHIIMIO M3MEPSIIOT MpU BO30yxkIeHuu npu 689 HM U ucnyckaHuu npu 570 HM C
npuMeHeHueM rianmerHoro puaepa EnVision (PerkinElmer) mon 3enensiM curaanom ¢uiasrpa
<100 mrokc.

Jns onpenenenus 3peKkTHBHOCTH WHIMOMPOBAHUS TECTUPYEMbIX COCIUHEHUN B OTBET
Ha IL-2, cpenHIOI MHTEHCHUBHOCTb MUCIyCKaHUs rpaHy, cBsi3aHHbIX ¢ pSTATS, usmepstor B
KOJOHUU 4yenoBeueckux T-kinerok. 3HaueHus ICsy ompenensoT U3 aHanu3a KpPUBBIX
UHTUOMPOBAHUSI WHTEHCUBHOCTH CHTHAJNA K KOHLEHTPALUH COeAMHEHUs. J[aHHBIE BBIPAKAOT
kak 3HaueHus plCsy (oTpuuarenvHbiii necstudnbiil jorapudpm ICsy) (cpemHee + craHmapTHOE
OTKJIOHEHHE).

Hccnegopanne 3: Uuruduposanue crumyauposanHoro IL-2 pSTATS B CD4+ T
KJIETKAaX, BbIEJIeHHBIX U3 MBIIIHHBIX CIIJIEHOLUTOB

O¢p(hekTUBHOCTD TECTUPYEMBIX COENUHEHWH B WMHIHOMPOBAHUM CTHMYJHPOBAHHOTO
uHtepneiikuHoM-2 (IL-2) docpopunupoBanuss STATS wmsmepstor B CD4+ T knerkax,
BBIJIEJIEHHBIX M3 MBIIIUHBIX CIJIEHONMTOB, ¢ npuMeHeHueM Alphalisa. Tak kak IL-2 monmaer
curHansl yepe3 JAK3, sTo uccnenosanue ssisercss mepoit JAK3 knerounoit adexruBHOCTH ¥
MBILIEH.

@®ochopunuposanneiii STATS wusmepstor uepes HaGop AlphalLISA SureFire Ultra
pSTATS (Tyr694/699) (PerkinElmer).

CD4+ T kieTku BBIAENSIOT W3 MBIIHWHBIX CIUICHOLUTOB Yepe3 OTPHUIATEIbHYIO
CeNIeKLIMI0 Ha MarHuTHOW kojoHke (Miltnyi Biotec) m pecycnmeHaupyroT B cpene IS
uccnenoBanuii (He coxepxkameit QenonbHblii kpacHeli DMEM (Life Technologies) c
nobasnennem 10% DTC (ATCC)). Knerku BbiceBatoT B kommdectBe S0000 KJIETOK/JNYHKY B
cpene s uccnenopanuii (2 Mxa/nyHky). Coequnenus cepuitno pasponsat B JIMCO u pa3Bomst
OO0 2X KOHEYHOM KOHLEHTpaluu B cpene i uccinenosanuid. CoenuHenune noOaBisiror (4
MKJI/JIYHKY) U KJIeTku uakyoupyrot npu 37°C, 5% CO, B Tedenue 1 vaca, 3arem nodasisitot IL-
2 (R&D Systems; kOHeuHasi KOHIIEHTpAIUsi 7 HI/MJI) B MpeNBAPUTENIbHO HArpeTol cpene st
uccnenoBannii (2 mxi) B TedeHue 30 MuHyT. Ilocine IMTOKMHOBOTO CTUMYJIHPOBAHUS, KIETKH
TM3UPYIOT ¢ 2 MkJ Ju3ucHoro Oygepa 5x Alphalisa Lysis Buffer (PerkinElmer). Jluzar
BcTpsixuBatoT mpu 900 o0./mMuH. B Teuenue 10 munHyT mpu komHaTHoW Temmepatype (KT).
®Dochopunupoansbiii STATS m3mepsitor uepes HaGop pSTATS Alphalisa (PerkinElmer).
CBeXenpHuroToBIEHHYI0 CMECh aKLENTOPHBIX T'PaHYJ BHOCAT B JU3aT (5 MKIJ) MOA 3€JIE€HBIM

curHasnioMm ¢unsrpa <100 mokc. ITnanmers! BeTpsaxusatoT npu 900 00./MUH. B TeueHHE 2 MUH,



141

OBICTPO LEHTPUPYTHPYIOT U HHKYOHPYIOT B T€UEHHUE 2 U MPU KT B TeMHOTE. JIOHOPHBIE IPaHyJIbI
BHOCAT (5 MKJI) oz 3eneHbIM curHainoM ¢uibrpa <100 mroke. IInanmers! BeTpsxusatot mpu 900
00./MHH. B TedeHHe 2 MUH, ObICTPO LEHTPUPYTUPYIOT U HHKYOHPYIOT B T€UEHHE HOYM IPH KT B
TeMHOTe. JIFOMHHECLIEHIINIO N3MEPSAIOT NPU BO30YkaeHuu npu 689 HM u ucnyckanuu npu 570
HM C npuMeHeHueM IuaHuierHoro puzaepa EnVision (PerkinElmer) mon 3eneHbiM curxanom
¢unpTpa <100 mroKc.

Jlnst onpenenenus 3GQPeKTUBHOCTH HHIMOUPOBAHUS TECTHUPYEMbIX COSIUHEHUI B OTBET
Ha IL-2, cpenHIO HHTEHCHUBHOCTBH MCIYyCKaHUS rpaHyJt, cBs3aHHbIX ¢ pSTATS, usmepstor B
nepBudHbIx CD4+ T kneTkax, BbIOEJICHHBIX W3 MBIIIMHBIX CIUIEHOMUTOB. 3HaueHus I[Csy
ONPENEeNAIOT M3 aHAIM3a KPHUBBIX MHIHOUPOBAHMS MHTEHCHMBHOCTU CUTHAJAa K KOHLEHTPALUH
coennHeHus1. JlaHHBIE BBIpaXKatOT Kak 3HaueHus pICsy (OTpULIATENbHBIA NECATUYHBIN JIOrapudpm
ICs0) (cpenHee + cTaHIapTHOE OTKJIOHEHHE).

Bce coenunenus 1-10, 19, 20, 21 u 22 umeror 3Hauenus plCsy Boime 6,0 B 3TOM
UCCIIEIOBAHUH.

HUccnenopanne 4: MHWuruduposanue crumyaupoBaHHbix IL-2 pSTATS B
yejioBeyeckux PBMC CD4+ T kaerkax

O¢p(hekTUBHOCTD TECTHPYEMBIX COENWHEHWH B HWHIMOWPOBAHMM CTHMYJHPOBAHHOTO
uHTepneiikuHoM-2  (IL-2)  dochopummposanust STATS u3MepsroT B UYEIOBEYECKUX
MOHOHYKJI€apHbIX KieTkax nepudepudeckoit kposu (PBMC) CD4+ T knerkax ¢ mpuMeHEHUEM
nporouHoil nuroMmerpuu. Tax kak IL-2 nopmaer curnansl uepes JAK3, sto uccienosaHue
apnsiercs Mepoit JAK3 kierouHoi 5 (heKTUBHOCTH B 4ENIOBEUECKUX MEPBUYHBIX KIIETKAX.

dochopunuposansbiii STATS u3MepstOT MPOTOYHON LIUTOMETpHEN depe3 H3MepeHue
peakuun pSTATS B CD4+ T knerkax (Becton Disckinson, AlexaFluor 647 mblmmHOe aHTH-
yenoBeueckoe STATS (pY694) u PE mpumnunoe antu-uenoseueckoe CD4).

Yenoseueckne PBMC Bbimensiror y noHOpoB 4epe3 rpanuent Ficoll u 3amopaskusaroT
npu -80°C. 3amopokenHbie PBMC oTTrauBaroT 1 KyJIbTUBHPYIOT B T€Ue€HHE OHOTO yaca B 37°C,
5% CO, ysnaxuenHoMm wunkybatope B RPMI (Life Technologies) ¢ moGasnennem 10%
TEPMOMHAKTHBUPOBAaHHON (eranbhoi Tenmsubeln cbiBopoTku (PTC, Life Technologies), 2 MM
Glutamax (Life Technologies), 25 mM HEPES (Life Technologies) u 1X Pen/Strep (Life
Technologies). Knerku BpiCeBarOT B 2 MJI IUIAHIIET ¢ INIyOOKUMH JIYyHKAMH B KOJUUECTBE 4€6
kyetok/mn (50 mxn/nynky). Coemunenusi cepuitHo passomst B JIMCO wu pasBomst mo 2x
KOHEUHON KOHLEHTpauuu B cpene it uccienoBanuit. Coemnunenue nobasmsror (100
MKJI/JIYHKY ), U KJeTku uakyoupyrot mipu 37°C, 5% CO, B Tedenue 1 4, 3atem nodasmsitor IL-2
(R&D Systems; xoHeYHass KOHLEHTpauus Uit uccienosanuss 100 HI/Mir) B MpeaBapUTENbHO
Harperoi cpene ans uccrnenosanui (50 Mxi/nyHky) B TeueHue 30 MunyT. ITocne MUTOKUHOBOTO
CTHMYJINPOBaHMA KiIeTKU pukcupyroT B TeueHne 10 mun npu 37°C (Becton Dickinson). Knerku
MPOMBIBAIOT M PECYCHEHAUPYIOT B (DU3HOJOTHYECKUM pacTBOopoM ¢ (ocdatHbiM Oydepom
Hynboexko (PPDB/I, Life Technologies). Knerkn nepmeaOunusupyior B TeueHue 30 MUH C
nensaeiM Perm Buffer III (Becton Dickinson) u 3areM NpOMBIBAIOT U PECYCIEHAUPYIOT C

OPOB/I, conepxkamum 2% ¢erampbHyIO0 TeJsUbI0 CBHIBOPOTKY (OkpamuBatomuii Oydep, Life
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Technologies). Knerku okpamusaroT B TeueHue 1 4 ¢ 50x passegennem CD4 moBepXHOCTHOTO
mapkepa (PE mprmmHOro anru-uenoseueckoro CD4) u 5x passenenunem pSTATS antutenom
(Becton Disckinson, AlexaFluor 647 wbiunHoe aHtH-uyenosedeckoe STATS (pY694)) B
okpammusatoieM Oydepe. KiaeTku mpoMbIBalOT U pecyCeHANPYIOT B OKpaluBaroumeM oydepe,
3ateM xpasat npu 4°C.

Jnst onpenenenuss nHruOupyomei 3QPeKTHBHOCTH TECTHPYEMBIX COEAMHEHHUH B OTBET
Ha IL-2, cpenuroro uHTeHCHUBHOCTH (haryopectieHunu pSTATS B CD4+ peryimpoBaHHBIX KJI€TKaX
usmepsitoT B uenosedeckux PBMC ¢ BD LSRII ¢ ananuzom B FCS Express 6. 3nauenus ICsg
ONPENeNsIOT M3 aHAJIM3a KPHUBBIX MHIMMOUPOBAHMS MHTEHCHMBHOCTH CUTHAJA K KOHLIEHTPALUH
coennHeHus1. JlaHHBIE BhIpaXKarOT Kak 3HaueHus1 plCsy (OTpULIATENbHBINA AECATUYHBIN JIOrapudpm
ICs0) (cpenHee = cTaHIapTHOE OTKJIOHEHHE).

Coenunenus 1-6, 8 u 9 TecTUpyOT B 3TOM HCCIENOBAHUHU, U OHU JEMOHCTPUPYIOT
3HAYEHHs, OYEHb CXOXHE C TEM, KOTOpbIe MOJY4YeHbl B HCCIENOBaHUU 2 (MCCIEIOBAHUU
crumynupoBanHbix IL-2 pSTATS B Tall-1 T knerkax).

Hccnenosanue S: UccaenoBanue uurorokcuuHoctu JAK

CellTiter-Glo MOMHMHECIIEHTHOE HCCIENOBAHHE >KU3HECTIOCOOHOCTH/IIMTOTOKCHYHOCTH
kierok mnpoBoxaT B BEAS-2B  uyenmoseuwecknx kierkax smutenus Jjerkoro (ATCC) B
HOPMAJIbHBIX YCJIOBHUSX POCTa.

Knerkn swipamusator npu 37°C B 5% CO, yBnaxkneHHoM wuHKyOatope B 50%
DMEM/50% F-12 cpene (Life Technologies) ¢ nobasnennem 10% D@TC (Hyclone), 100 ex./mn
neanunHa, 100 mxr/mn crpenromunmHa (Life Technologies) m 2 MM GlutaMAX (Life
Technologies). B 1 nenp uccnenoBaHus KJIETKU BBICEBAIOT C IUIOTHOCTHIO S00 KIIETOK/IYHKY B
Oenple 384-1yHOUHbIE TUIAHIIETHI A KyJbTUBHpoBaHUs TkaHel (Corning) ¢ 25 MKJ cpensl U
OCTaBJISIFOT CIIMIATLCS B T€UEHHE HO4M B MHKyOaTope. Ha 2 neHp mccnenoBanus no0aBisioT S
MKJI CpeZibl, COZleprKalel 10303aBUCUMbIE TECTHPYEMbIe COSTUHEHMs], U HHKYOupyroT npu 37°C
B Teuenne 48 u. 3arem pobGaemsror 30 Mk pactBopa ansi obHapykenusi CellTiter-Glo
(Promega), cMemmBarOT Ha OPOUTAIILHOM BCTPSIXMBATEIEC B TEYCHHUE 5 MHH U MHKYOUPYIOT B
teyeHue eme 10 muH, 3ateM cuuThbiBalOT Ha pumepe EnVision. CurHajbl JHOMHUHECLIEHLIUU
3amuChIBAOT U paccuuThBatOT NpoLeHT [IMCO KOHTpONbHBIX 3HaUEHUI.

JInst 10303aBUCHUMOTO aHa/IU3a MPOLEHT KOHTPoibHBIX naHHbiX JIMCO HaHOCAT Ha
rpadyKk K KOHIEHTPALMSIM COCOUHEHUS ISl ONPENeeHUs T0303aBHCUMBIX KPUBBIX JIHHHUEH,
COCNMHAIOIIEN KaXAYH0 TOYKYy JaHHbIX. KOHIEHTpauuro, npu KOTOPOW Kaxkaash Kpubas
nepecekaer 15% mnopor unruOuposanwms, onpenenstor kak CCis. Pe3ynbTaThl BBIPAKAIOT KaK
orpunarenbHbiii Jorapudm 3Hauenuss CCys, pCCis.

OXHUaaroT, 4TO TECTUPYEMbIE COEIMHEHUs, EMOHCTPUPYIOIINE HauMEHbllee 3HaUeHHe
pCCis B 3TOM HCCEOBAaHUN, HAUMEHEE BEPOSITHO BBI3bIBAIOT LIMTOTOKCUYHOCTh. COeHEeH s B
COOTBETCTBHH C JaHHBIM H300pETEHHEM, TECTUPOBAHHBIE B STOM HCCJIEAOBAHUH, OOBIUHO
neMoHCTpupyroT 3HaueHust pCCis ot 5 1o okono 6.

Hccnenosanue 6: Uccienosanue npouunaemoctu Caco-2

Hccnenosanne nponunaemMoctu Caco-2 NpoBOIAT A1 MOAETHPOBAHUS CIOCOOHOCTH
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TECTUPYEMBIX COEAMHEHUH NPOXOAUTb dYepe3 KUIIEYHUK M IoNajaTb B KPOBOTOK IIOCTE
nepopanbHOro BBeneHUs. OmpenensoT CKOpOCTb, MPU KOTOPOH TECTHpPyEMble COEJUHEHHS B
PacTBOpE MPOXOAST Yepe3 KJIETOYHBIA MOHOCJOHN, CO3JaHHBIN Uil UMUTALUA HEMPOHULIAEMBIX
NEePEropoloK MOHOCJIOEB TOHKOI'O KMIIEYHHUKA Y€IOBEKA.

CacoReady 24-nyHouHble TpaHCBAJ IuaHIeTsl noay4aor or ADMEcell (Alameda, CA).
Coenunenus oneHuBaroT npu koHueHrpauuu 5 MkM ot 10 MM JIMCO ucxomHbIX pacTBOPOB
nBaxapl (n=2). IlacCMBHYIO MpPOHHULIAEMOCTbh TECTUPOBAHHBIX COEOUHEHWN OLIEHHUBAIOT C
npUMeHeHneM MoHoc0eB KieTok Caco-2 Bmecte ¢ Benpamuniom (25 MkM) a1t ”HrUOMPOBaHUS
TPAHCTIOPTHBIX OenkoB P-gp B HampaBlieHHH OT CBepXy-BHU3 (A-B). DKCIEpUMEHT MPOBOAST B
37°C, 5% CO, wunkybatope. Kynbrypanbhas cpena Caco-2 COCTOMT U3 CTaHOAPTHOM
¢unbrpoBannoii DMEM, FCS 10%, L-I'nmyramumaa 1% wu PenStrep 1%. OcHoBHOI
AHAJUTHYECKHUH TUIAHIIET rOTOBST fo0aBieHueM 750 MKJ TpaHciopTHOTro Oydepa B myHKH A-B.
IMnanmer CacoReady™ rorosst ynanenuem cpenbl Caco-2 W3 BEPXHHUX JIYHOK M 3aMEHOU
cBekel TpaHCHopTHOH cpenoi (200 MKJI MOBTOPSIIOT IJIsl BCEro 3 mpoMbIBOK). KOHTposbHYIO
cpeny (200 Mki) 3aTeM 3aMEHSIIOT Pa3BEACHHBIM COEAMHEHHWeM it JyHOK A-B. Jlns Hadanma
UHKYOMPOBaHUS, OCHOBHOH IUIAHIIET YIAISIOT U3 MHKYOaTopa, U BEPXHIOK YacTh J0OABISIFOT
noepx Hero. O0pasubl (40 MKIT) COOUPAIOT U3 BEPXHETO M HUKHETO OTAENIOB B HYJICBOW MOMEHT
BpemeHu (t0). OOpasubl cobuparor cHoBa udepe3 120 muHyT (t120) M3 BEPXHEro M HIDKHETO
otaenoB. Bce oOpasuel pasBogst u roroesr i Omoananmuza KX-MC/MC. Koadouiment
nponnkHosenus (K, cpennuit ot A no B+Bepanamun ITannapent) B cM/cek pacCUUTBIBAIOT KaK
dQ (morok)/(dt x momanb X KOHLIEHTPALINS).

B ostom wuccnenosanuu 3HaueHue K, MeHbIe OKOJIO 5x10° cm/cex cumraercs
ONaronpusATHBIM JUISI MUHHUMH3ALUM CHUCTEMHOTO BO3JEHCTBUS M HALEJIMBAHUS HAa TOJICTYIO
xkumKky. 3Hauenue K, mMeHbLe 0Komo 10x10°° cm/cex Takke MOKET GbITH JOCTATOMHBIM s
MUHUMU3ALUN CUCTEMHOIO BO3JEHCTBUS U HaLEIMBAHMUS Ha TOJCTYHO KulKy. Ilo cpaBHeHMIO,
PF-06651600, JAK3 unruburop cucreMHoro neiicrus (2-npomneH-1-oH, 1-[(2S,5R)-2-meTni-5-
(7H-nmuppono[2,3-d]nmupuMuauH-4- unaMiHo)- 1 -unepuauHui]) JeMOHCTpUpyeT 3HaueHue K,
25.

Pesyaprate! uccnenosanus In Vitro

Bce coenunenus u3 npumepoB 1-18 u Tabnmu 1-12 TecTupyroT B OIHOM miu Oojiee U3
HCCIIEIOBAHUMN, OIMMMCAHHBIX BBIIIIE.

B Tabmuue 13 Hmxe, nis pepmentreix uccnenosanmii JAK1, JAK 2, JAK3 u TYK?2, A
npexncrasisier 3HaueHue pK; >10 (K;< 0,1 aM), B npencrasnser 3Hauenne pK; mexnay 9 u 10 (K;
mexxay 1 HM u 0,1 #M), C npencrasnser 3Hauenue pK; mexny 8 u 9 (K; mexxay 10 EM u 1 HM),
D mpencrasnsier 3Hauenne pK; mexny 7 u 8 (K; mexny 100 HM u 10 #®M) u E npencrasnsier
3Hauenne pK; 7 nwim mHwke (K; 100 HM wnu Boime). J{nst uccnenosanus s¢gpdexrusuoctu Tall-1,
A mpencrasnsier 3Hauenue plCso > 7,5 (ICsp < 32 uM), B npencrasmisier 3Hauenue pICsy mexxny
6,7 (BxurountenbHo) U 7,5 (ICso mexxny 200 HM u 32 HM) u C npencrasinsier 3Hadenue plCsy
mexay 6 u 6,7 (ICso mexny 1 MmxM u 200 eM). ana 3nauenuit JAK3 (pKi)-JAK1 (pKi), A

IpeaCTaBisieT 3HaueHne 3 WM Boille, B mpencrasaser 3Hauenue ot 2,3 10 3 u C npexacrasiser
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6
3HaueHue ot 1,8 no 2,3. Jlna uccnenosanus Caco, A mpeacrasisieT 3HaueHHE Hipke 5x10
-6 -6
cm/cex, B npencrasisier 3nauenne mexay Sx107 u 10x107 cm/cek, C mpencrasisieT 3HaYSHUE

mexay 10x10° 1 22x10°° em/cex.

Tabauua 13
Homep JARS Cacok,,
apuvep JAK 1 JAK 2 JAK 3 Tyk 2 Tall-1 (pKi)- 10°
(pKi) (pKi) (pKi) (pKi) (pICs0) | JAK1
a (pKi) cM/ceK
1 E D A E B A A
2 E E A E A A A
3 E E B E B A A
4 E E A E B A A
5 E D A E B A A
6 E D A E A A A
7 E D B E B A B
8 E D A E A A A
9 E B B A A
10 E E A E B A A
11 E E B E B A A
12 E E B E B B A
13 E E A E B A A
14 E E B E B A C
15 E B C A A
16 E B B A A
17 E B C B
18 E D B E A A C
19 E E A E B A A
20 E E A E A A A
21 E E A E B A B
22 E E A E B A A
23 E D A E B A A
24 E E B E A A A
1-1 E D B E A
1-2 E D A E A A C
1-3 E B B A
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Homep JARS CacokK,
apuvep JAK 1 JAK 2 JAK 3 Tyk 2 Tall-1 (pKi)- 106
(pKi) (pKi) (pKi) (pKi) (PICs0) | JAKI1
a cm/cex
(pKi)
1-4 E B C A
1-5 E D A E A A B
1-6 E B C A
1-7 E B C B
1-8 E E B E B A B
1-9 E A C A
1-10 E B C A
1-11 E E A E A A C
1-12 E B B A
1-13 E B B B A
1-14 E A B A A
1-15 E E A E B A A
1-16 E D B E B B A
1-17 E D B E A A A
1-18 D D B E A B A
1-19 E D B E B A A
1-20 E D B E A B A
1-21 E E B E B A A
1-22 E D A E B A A
1-23 D B A B A
1-24 E E B E C A C
1-25 E B B A C
1-26 E E A B A B
1-27 E A B A
1-28 E B C B
1-29 D D B E B B
1-30 D A B B
1-31 E E A E B A
1-32 E B C A
1-33 E E B E B A
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Homep JARS CacokK,
apuvep JAK1 JAK 2 JAK 3 Tyk 2 Tall-1 (pKi)- 106
. (pKi) (pKi) (pKi) (pKi) (PICs0) | JAKI eneex
(pKi)
8-4 E D B E B B A
8-5 E D A E A A A
8-6 E B B A B
8-7 E D B E B A B
8-8 E A B A B
8-9 E B C B
8-10 D A A A
8-11 D D A E A B
8-12 E B C A
8-13 E B C A
8-14 E E A B A C
9-1 E A A A C
9-2 E E B A A B
9-3 E B C C
9-4 E C A E A A C
9-5 D B C C
9-6 E B A A C
9-7 E A B A
9-8 D B C C
9-9 D C A D A B
9-10 E B A A C
9-11 E A B A C
10-1 D A B B A
10-2 D C A D A B C
10-3 D B B B
10-4 E D B E B A A
10-5 D B B C
10-6 D B A B
10-7 E D B E B A B
11-1 E B A A A
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Homep JARS Cacok,
apuvep JAK 1 JAK 2 JAK 3 Tyk 2 Tall-1 (pKi)- 106
(pKi) (pKi) (pKi) (pKi) (PICs0) | JAKI1
a (pKi) cM/cex
16-7 E A E B A
17-1 E B E B A A
17-2 E A C A A
18-1 E D B E A B A
18-2 D A A C
18-3 D D A E A B
18-4 D A B B
18-5 D B A B
18-6 D B A B
18-7 D B A C
18-8 E B B A
18-9 E A A A
18-10 E A B A
18-11 E B C A
18-12 D D B E B B
18-13 E D A E A A
18-14 E B B A

HUccnenosanue 7: PapMaKOKHHETHKA B TOJICTON KHIIKE U MJa3Me MbIlei

6 camiuam wmbieit Balb/c BBogsT 10 mr/kr coenunenus B 1% I'TIMII+0,1% Tween-80
ITO BBenenuem. Yepes 0,5, 2 u 6 yacoB mociie BBEAEHHUsS 03bl KUBOTHBIX aHECTE3UPYIOT, U
KpaiiHue o0pa3lbl KPOBU COOHMPAIOT CEPAEYHOW MyHKLUUEH, 3aTeM COOMpAarOT COAEPKHMOE
TOJICTON KUIIKU U TKAHb TOJICTON KULIKH.

O6pasup! kpoBu coduparot B KoOJITK U XpaHAT Ha KHIKOM JIbIY O NMepepadoTKH B
mwia3my nentpudyruposanuem (12000 o6./mun. npu 4°C). OOpasubl 1Ia3Mbl MEPEHOCST B
KaCCEeTHbIe NMPOOMPKU M MOMELIAOT HA CYXOH Jiel MO XPaHEHHs] B 3aMOPOKEHHOM COCTOSTHUM.
CopnepxuMoe TOJICTON KHIIKUA Ka)XIOTO >KHBOTHOTO COOMPAIOT B MOMEHT Ka)X/IOTO KpaWHero
3a0opa kpoBH. TKaHM TOJCTOW KUIIKH MPOMBIBAIOT (PU3HOJOTHIECKUM PACTBOPOM U BBITHPAIOT
Hacyx0. TkaHM TOJNCTOW KHUIIKH M CONEPXKUMOIO TOJICTOM KHIIKH TOMOT€HH3UPYIOT C
NPUMEHEHNEM CTepUIIbHON BOABI, comepskamed 0,1% mypaBpuHON Kucnotel 9:1 (Boma:TKaHb,
00./macc.). T'oMOreHm3snpoBaHHBIE TKAHH M COMAEPKUMOE TOJICTOW KHIIKH MEPEHOCAT B
KaCCEeTHbIe NMPOOMPKU U MOMELIAIOT HA CYXOH Jiel O XPaHEHHs] B 3aMOPOKEHHOM COCTOSHHUM.

Bce obpasupl ananusupyrot ¢ npuMmeneHrneM XKX/MC/MC npoTuB aHaTUTHYECKUX CTAHIAPTOB.
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CocraBHple  (papMaKOKMHETHYECKHE napaMmeTpbl COEUHEHUINl  OMpenessioT
HEKOMITAPTMEHTHBIM aHajn3oM ¢ npumeHeHneM Phoenix WinNonlin Version 6 (Certara, St.
Louis, MO) u ¢ npuMeHeHHEM CPEeIHUX 3HAYCHHUN ISl 2 SKMBOTHBIX/MOMEHTOB BpemMeHH. J{iis
KOHLIEHTPALUi B IJIa3Me HIDKe mpenena konndectseHHoro omnpenenenus (IIKO), mpumenstoT
HAaNMEHBIYI0 u3Mepumyro KoHuentpauuro wi HIIKO (Hmke mnpenena KOJHMUECTBEHHOTO
OTIpeeNIeHNs ).

CooTHoleHne TOJICTON KHUIIKU K IJ1a3Me onpenensatoT kak cootHowmenue [IIIK Toacroit
kumku K [TTTK nnasmer. Coenunenus 1, 2, 3, 4, 6, 7, 8, 21 u 22 1eMOHCTPHUPYIOT COOTHOIIECHHE
TOJICTOH KHMIIKK K Twiasme Oosee okosio 1250. Coemunenus 9, 5, 19 u 20 neMOHCTPUPYIOT
COOTHOILIEHHE TOJICTOH KHUIIKHU K Tuiazme dosiee okoso 200.

HaoGopor, cceutounoe coenunenne (PF-06651600, wnruburop JAK3 cucremnoro
nevictBus) 2-pones-1-oH, 1-[(2S,5R)-2-mernn-5-(7H-muppono[2,3-d|nupumMuans-4-unaMiHO)-
1-nunepuanuHU|, AEMOHCTPUPYET COOTHOLIEHHE TOJICTOM KUIIKU K mazMme 2,8.

Hccnenosanue 8: MplmnHasi MoJeJb BEI3BAHHOI0 OKCA30JI0HOM KOJIMTA

Bri3BaHHBIN OKCa30JIOHOM KOJMT SIBJISIETCS HKCIIEPUMEHTAJIbHOM MOJAENBIO, KOTOopas
UMEET THUCTOJIOTHYECKOe CXOACTBO C 4YesoBeuecKuM si3BeHHbIM kosnutoM (Heller et al.
Immunology, 2002, 17, 629-638). Bspocnbix wmbimeti BALB/C or Harlan npumensitor B
uccnenoBaHnd. B 1 eHb JKMBOTHBIX CJieTKa AHECTE3MPYIOT HM30(IypaHOM, LIEPCTh MEXKIY
TJIe4YaMu OCTOPOYKHO YIAJSIIOT U 3aTeM OKca3oJioH (4%, 150 mxi1, coctas 4:1 aleToH: OJMBKOBOE
MAacJi0) WIM PacTBOP HOCHUTENS MEIJIEHHO HAHOCAT AJIsl CeHCHOmmm3anuu Koxxu. Yepes cemb
THEH rociie CeHCUOMTN3AIMK KOKH MBIIIEeH MMOBEPratoT rOJIOAHUI0 B TEUEHHE OKOJIO 6 4acoB,
3aTeM aHECTE3UPYIOT MHBEKIMeH KeTaMuHa/KcunasuHa, u 1 mi mmnpun, obopynoBaHHslil 3,5-F
KaTeTepoM, 3aIlOJIHEHUI pPacTBOPOM OKCA30JIOHA, BCTABJIAIOT OCTOPOKHO HA OKOJNO 4 CM B
TOJICTYI0 KMIIKY MbImu. [Tocne ycranoBku, 50 Mk pactBopa okcaszojnona (cocras 0,8% B 1:1
STAHOJIE:BOZIE) BBOASIT OU€Hb MEJICHHO (HAKUM MHBEKLIMOHHOTO IUTyHXXepa 3aHumaeT oonee 30
CeK) B TOJICTYIO KHUIIKY. JIleuenue nekapcTBeHHbIM cpenctBoM (110, 1, 2 wu 3 pasza B CyTKH) WIIH
HOCHUTENIEM HAYMHAIOT 3a JeHb 10 uHTpapekranbHoro (MP) BBenmenus okcaszosioHa. Uepes nBa
IHsI TIOCNIe MHTPAPEKTAIBHOTO BBEICHMS OKCa30J0Ha 3a00JieBaHUE OLICHUBAIOT B CJIENBIX K
JIEUEHUIO DOKCIIEPUMEHTaxX sl KaXXAOHW MBIIIM COIVIACHO KPUTEPUsSIM OLEHKU: OLIeHKa
koHcucteHuuu cryna (0, HOpMaNbHBIN, 2, MKW, 4, quapes), OlleHKa OOLIero KPOBOTEYESHHUSI
(0, orcyrcTBHe, 2, KPOBSHUCTBIE BbIneNeHus, 4, mpucyrctByer), OObeaMHEHHass KOHEYHas
OLIEHKa CTYyJIa=OLIeHKa KOHCUCTEHLINH CTyJa+OLeHKa KPOBU B CTYyJIE.

BreiOpaHHbIE COEIMHEHHs] TECTUPYIOT B HCCIENOBAHWUU. D(PPEKTUBHOCTH B MOJIEIH
NOATBEPIKIAETCA CTATUCTHYECKH 3HAYMUMBIM CHIDKEHHEM OOBEIUHEHHOM KOHEYHOW OLIEHKH
CTyJ1a 110 CPABHEHUIO C OLIEHKON JKUBOTHBIX, JICUEHHBIX HOCUTEIIEM.

Coenunenns 1, 2, 3,4, 5,6,7,8,3-11, 5-10, 19, 15-1, 3-55, 3-34, 15-3, 21, 3-80, 3-81, 3-
72 u 3-57 HEeMOHCTPHUPYIOT CTAaTUCTHUYECKH 3HAYMMOE CHIKEHHE OOBEIUHEHHOM KOHEYHOM
OLIEHKH CTyJjla IO CPaBHEHHUIO C OLIEHKON >KHMBOTHBIX, JIEYEHHBIX HOCUTENIEM, B OKCa30JIbHOMU
mozeny, B no3e 3 mr/kr (I10, JIPC). Coenunenns 3-113 u 3-74 neMOHCTPUPYIOT CTATUCTHYECKU

3HAUYUMOE CHIDKEHHE OOBEIMHEHHOW KOHEYHOW OLICHKH CTyja IO CPaBHEHHIO C OLIEHKOH
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JKUBOTHBIX, JICYEHHBIX HOCHUTEJIEM, B OKCa30JbHOW Mopenu, B no3e Toybko 1 u 10 mr/kr (IT0,
JPC).

Hccnenosanue 9: UmmyHoaenpeccMBHOe AeiCTBHE B MBINIMHBIX Ce€JIe3eHOYHbBIX
ecTecTBeHHbIX KieTKax-kuiepax (EK)

Jlernenys: MbIIIUHBIX CEJE3€HOYHBIX KJIETOK SIBJISETCS 3KCIEPUMEHTAJbHOM MOMAEIBIO
ummysonenpeccun (Kudlacz et al.,, Am. J. of Transplantation, 2004, 4, 51-57). BoiOpaHHble
COEAMHEHUs] OLEHMBAIOT HAa MOJENU MBIIIUHBIX CEJEe3€HOYHBbIX KJIETOK II0Clie TOH XKe
NapajiurMbl JICYSHHs, KOTOPYI) MPHUMEHSIOT B MOJAEIH BBI3BAHHOTO OKCA30JIOHOM KOJIUTA
(uccnenosanue 8).

B3pocneix cammnoB weimedi Balb/C ot Harlan npumensroT anst uccCiemnoBaHMUSL
Tectupyemoe coenunenue u crangapt Jak3 koBajneHTHOro wHruOwropa 2-mporeH-1-oH, 1-
[(2S.5R)-2-metun-5-(7TH-muppoio| 2,3-d Jnupumunui-4-unamuno)- 1 -munepunuami| (30 mr/kr,
JAPC) B kadecTBe MOJOXKUTEIBHOIO KOHTPOJSI BBOISAT NEPOPAIBLHO B TEUEHHE TPEX ITHEH He
NOJTy4aBIIUM JieueHus: MbimaM. Cerne3eHkn cOOUpAIOT dYepe3 BIUIOTh A0 4 HYacoB IMOCIHe
NOCJEeNHEeH NO3bl U Cpa3y e M3MENbUaroT I OKpalIMBaHMS KIETOYHOro mnoxaruma. Jlo
¢ukcanu, meueHnsle propodopom artutena nust CD19 (FITC; B knerku), CD3e (PE; man T
knerkn) u CD49%e (APC; EK knerku) mHKyOUPYIOT ¢ 00Opas3laMy CIUIEHOLIUTOB OT KaXIOTO
JKUBOTHOTO JUII OJHOBPEMEHHOI'O, MHOKECTBEHHOTO TNPOLIEHTHOTO aHaiu3a TIOATHNA Ha
NPOTOYHOM IToMeTpe. KOMMuecTBO MTOTOBBIX KJIETOK CEJNE3€HKH ISl KaXXIOTrO KMBOTHOT'O
u3MmepstoT Ha Scepter™ 2,0 Handheld Automated Cell Counter.

AOCONIOTHOE  KOJHMYECTBO IMOMYJSIUUH  JIMM(OLUTAPHOTO TIOATHUINA  (HAMPUMED,
cenesenounble B, T wm EK kierkw) paccuMThIBAIOT W3 MPOIEHTA KaKIOTrO IOATHUIIA,
YMHOKEHHOTO Ha o0ljee KOJMYEeCTBO KJIETOK CEJe3eHKU JUIi KaKAOro JKMBOTHOTO.
Onnodaxropubiii ANOVA, ¢ perpocniektuBHbiM aHamu3oMm Fisher’s LSD, npumensroT mst
CPaBHEHUsI KOJHMYECTBA CEJE3CHOYHBIX JHM(OLUTOB AJSI TPYNI HOCHUTEISI M TECTHPYEMOIO
COeNMHEeHMs. YPOBEHb 0 yCTaHaBiIUBalOT Kak p<0,05. /laHHbIE MpPENCTaBIAIOT Kak CpeaHee +
COC anst kKaxa0H TPyTIIIbL

[TonoxxurenpHbli KOHTPONIb, JAK3 MHrHOUTOp CHUCTEMHOro AeicTBuUs (2-mporeH-1-0H,
1-[(2S,5R)-2-meTmn-5-(7H-nuppoino| 2,3-d JrupuMuanH-4-nnaMuHO )- 1 -munepuanHm | ) (30
mr/kr, I10, JIPC), 3Ha4YuTEIbHO CHUKAET UMITYJIbCHI ceie3eHOouHbIX EK kiietok. Ha uMmynibchr
ceneseHouHbIX EK kiieTok He okasbiBaeT BiausiHue coequnenue 1 (ITO, IPC) B no3ax BILIOTH 110
300 mr/kr (MakcuMasibHasi TeCTUpOBaHHasA no3a). Ha umnynbcsl ceneseHouHbix EK kieTok He
Oka3piBalOT BiMsHUE coeamHeHuss 4, 6 u 8 (IIO, JIPC) B mosax Bmiote g0 100 wmr/kr
(MakcuManbHas TecTUpoOBaHHast 103a). Ha nmmnynbcel cene3eHounbix EK kileTOk He OKa3bIBaeT
Biusiaue coequHenne 3 (I10, JIPC) B mo3ax BIioTh 10 85 MI/Kr (MakCUMajibHasl TECTHPOBAHHAS
no3a). Ha umnynecel ceneseHounbix EK kierok He okaseiBaeT BimsiHue coenmaenue 2 (110,
JPC) B po3ax Bmiote 10 30 mr/kr (MakcUMajbHasi TECTUPOBAaHHAs 103a). Ha WMITyJbChI
cenesenouHbiXx EK kiieTok He okasbiBaeT Biausinue coequnenue S (I10, IPC) B no3ax BILIOTH 110
80 wmr/kr (MakcumanbHas TeCTHpPOBaHHas no03a). Hukakoro »s¢dekra orT JeueHHs He

HaOmonaercs s nonysauuil B u T kneTok ans mo60oro TeCTHPOBAaHHOTO COSNMHEHMS.
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Hccaenosanue 10: Uccienopanue CHCTEMHOI0 CBSI3bIBAHUSI C MUIIEHBIO: MbIIIHHASA
mMozaeab Bbi3BaHHOM IL-2 nnakyuun pSTATS B Tumyce

IL-2 siBysieTcs BaXKHBIM LIMTOKHHOM, JICXKAIUM B OCHOBE MAaTO(PU3UOJIOTUU KETyIOUHO-
KUIIEYHBIX 3a00JIeBaHMM, TAKUX Kak Oone3Hb pazapaxkeHHoro kuiednuka (bPK; Guan u Zhang.
Mediators Inflamm, 2017; 4810258). IL-2 cBsA3bIBaeTCS C peLENTOPAMU  KJIETOYHOMH
NIOBEPXHOCTH, AKTUBHPYIOIIUMH wieHbl cemelicTBa Snyc-kunas (JAK), B wactHoctn JAKS3,
kotopbie 3arem (Gochopunupyror STATS U BHOCHENCTBHH aKTHBHPYIOT AAJIbHEHIINE IMyTH
TpaHckpunuuud. B 3Toit momenu no3y IL-2 CHCTEMHO BBOOAT MbIaM, 4YTOOBI BBbI3BATh
dbochopunuposanrie STATS (pSTATS), koTopoe 3aTeM U3MEPSIFOT B KA4€CTBE KOHEYHOW TOUKH.
CoenuHeHusi, TMPOTECTUPOBAaHHbIE B 3TOM HCCJIEJOBAHUM, KOTOPble HE JEMOHCTPUPYIOT
3HauuTeNbHOe MHrHOupoBanue Bb3BaHHOTO IL-2 pSTATS mo cpaBHeHuto ¢ Hocurenem; IL-2
3apaX€HHbIMU  KOHTPOJIbHBIMHM  JKUBOTHBIMH, JE€MOHCTPUPYIOT OTCYTCTBHE CHCTEMHOI
AKTUBHOCTH.

B3pocneix cammoB wmbrmeidi Balb/C ot Harlan npumensroT ansi  ucciemnoBaHMUSL
JKVBOTHBIM BBOIAT TECTHpPyeMOe coenrHeHue depe3 nepopanbHbiii 30HA (110, 10 wum 30 mr/kr
IUTSL UCCNIEOBAHHUH ¢ OTHOM 1030H; 10-60 MI/Kr 1t McCaeoBaHus JO303aBUCMOCTH) BO BTOPOH
MIOJIOBUHE JIHsI 32 JE€Hb /10 UCCIIE0OBAaHUs, U 3aTeM YTPOM B JeHb HcclenoBaHus. Yepes aBa yaca
nocie Broporo ITIO BBenmeHwst 103bI, MbIIIAM BBOAAT BHyTpuOprommHHO (B.0.) 100 MK
noaxonsame mno3bl IL-2 (mast Bcero 1-5 Mkr/mbiub B 3aBucumoctd or maptuu IL-2; R&D
Systems). Uepes 90-120 munyT nocie nopexaeHus IL-2 cobuparor oOpasmnsl TUMyca. Y pOBHU
docopunmmposanroro STATS (pSTATS) onpenensitor B Tumyce ¢ npumenennem Alphal. ISA
(AlphaLISA® SureFire® Ultra™ p-STATS (Tyr694/699) HV (Beicokuii 00beM). AKTHBHOCTb B
MOJIENIN TOATBEPIKIAETCS OTCYTCTBHE 3HAYUTENbHOro HHruOupoBanus ypoHs pSTATS,
NPUCYTCTBYIOLIETO B TAMYCE JIEYEHHBIX JKUBOTHBIX uepes3 1,5-2 vaca nocye cencubummzanmu IL-
2.

Coenunenus 6 u 7 TeCTUPYIOT B 103€ 10 MI/KT, ¥ OHU HE JEMOHCTPUPYIOT 3HAYUTEIBHOE
uHruOuposanue Bbi3BaHHOrO IL-2 pSTATS mno cpaBHeHHIO ¢ OOpaOOTKOW HOCHUTENEM;
CeHCHOMTM3UpPOBaHHBIME  [L.-2  KOHTPOJNBHBIMH KHUBOTHBIMH, TE€M CaMbIM JIEMOHCTPHUPYSI
orcyTcTBUe cucTeMHON akTuBHOCTH. Coenunenne 1 tectupyroT B nose 10, 30, 60 u 100 mMr/kr u
OHO HE€ JEMOHCTPHPYeT 3HauuTelbHOe uHrHOupoBanue Bbi3BaHHOTO IL-2 pSTATS mo
cpaBHeHHnt0 ¢ HocureneM. CoenmHeHue 2 TecTupyloT B noze 10, 30 m 60 Mr/kr u OHO He
IEMOHCTPHUPYET 3HAYUTENbHOE MHrHOMpoBaHue Bbi3BaHHOTO IL-2 pSTATS mo cpaBHeHHIO C
HocuteneM. CoenuHeHue3 Ttectupyror B o3¢ 30 m 100 MI/Kr U OHO HE JEMOHCTPUpPYET
3HauUTeNbHOE HHruOupoBanue BbBBaHHOTO IL-2 pSTATS mo cpaBHeHHIO € HOCHTENEM.
Coenunenus 8, 5 u 4 tectupyioT B no3e 30 MI/KI M OHM HE JEMOHCTPHUPYIOT 3HAYUTEIBHOE
uHrnouposanue Boi3BaHHOrO IL-2 pSTATS no cpaBHEHHIO C HOCUTENEM.

Haoboport, cceuiounoe coenmaenne (PF-06651600, JAK3 uWHruOuUTOp CHCTEMHOTO
nevicteus), 2-nponeH-1-oH, 1-[(2S,5R)-2-mernn-5-(7H-nuppono[2,3-d | mupumMuans-4-1uiaMuHO)-
l-nunepuanHWI|, AEMOHCTPUPYET 3HAa4YUTENIbHOE HWHruOuposanue BbibBaHuS PSTATS B

tumyce B 103e 10, 30 u 50 MI/Kkr, AEMOHCTPHUPYS CUCTEMHOE AEHCTBHE.
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Kpucraniudeckue CTpyKTYypbI

Cokpucraminueckue CTPyKTYpbl MONYYAIOT I coeanHeHud 1, 3 u 4, kaxaoe CBsA3aHO C
uesnopedeckoit JAK3. Paspernenus njisi KOMIUIEKCHBIX CTPYKTYp cocTasisioT 2,73 A, 2,80 A u
2,64 A, cOOTBETCTBEHHO, 1T COeIMHeHNus 1, coenuHenns 3 u coenuHenns 4. B kaxaom ciyyae
HaOJIF01aJIOCh, YTO JIMTaHbI CBSI3BIBAIOTCS B MecTe cBs3biBaHUs AT®. Ha ocHoBe paccTrosiHUs
MeHee 3,5 A Mexay NOHOPHBIMH U aKIENTOPHBIMH AaTOMAMHM, 4YeThIpe CreHupHUecKie
BOJIOPOJIHBIE CBSI3U ObUTH MIEHTH(PHULIUPOBAHBI JJIs1 KAXKIOTO U3 JIMTAHOB, & UMEHHO, C aTOMaMHU
ocHoBHOM e Glu903, Leu905 u Phe968, a rtaxxke aromamu ocHoBHOU 1ermu Glu871.
JlonosHUTENbHAS BOAOPOIHAS CBs3b Oblla MACHTU(PUIMPOBAHA Il COeOUHEHUs | ¢ aToMamu
OokoBoii wmenu Asp 912. OcoOeHHO mNpUMeYaTeabHO, YTO KaKABIH JIMTAHI KOBAJIEHTHO
ces3bBajicss ¢ Cys909 JAK3, pacmonokeHHBIM cpasy ke Tociie InapHupHoi obmactu. S-H
rpynna HUCTEMHOBOIO OCTaTKa OCYINECTBIIsIA JOMOJHUTEIBbHYIO PEAKIUIO ¢ CUCTeMOoN Malikina.
Habmonaemble pe3ynbTaTbl B3aUMOJEHCTBUS KOBAJEHTHOTO CBSI3BIBAHUSI B KPUCTAJUIMYECKHX
CTPYKTypax TOATBEPKOAIOT HEOOPATUMYIO MPUPONY CBS3BIBAHUS ISl KaXIOTO M3 3THX
nuraHnos ¢ JAK3.

Xots1 maHHOe M300peTeHue ObLIO OMMCAHO CO CChUTKOM HAa KOHKPETHBIE aCHEKThl MU
BAPUAHTBl €r0 OCYINECTBJICHHUS, CHNELHUAINCTAaM B JAaHHOH OOJACTH TEXHUKU IOJDKHO OBITH
MOHSITHO, YTO MOTYT OBITh CHENAHbl PA3JIUYHbIC H3MEHEHUS WJIH MOTYT OBITh TOJY4YEeHBI
SKBUBAJICHTBI, BBIXOASIIINE 32 PAMKUA UCTUHHON CYyTH U o0bemMa n3o0perenus. Kpome Toro, B TOH
CTEINEHHU, B KOTOPOI 3TO JOMYyCKAETCsl MPUMEHUMbIMU NMaTEeHTHBIMU 3aKOHAMU U HOPMATHUBHBIMU
aKTaMH, BCE MyOJIMKAILUH, MATEHThI U MMaTEHTHBIE 3asBKH, MPOLUTHPOBAHHBIC 371€Ch, BKJIIFOUEHBI
CIOJla B KaueCTBE CCBUIKM BO BCEHW WX TOJHOTE B TOW K€ CTEMEeHH, KaK eClu Obl KaXKIbIH

AOKYMCHT OBLI OTACJIbHO BKJIKOYCH 31€Ch B KAUCCTBE CCBIJIKH.
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D®OPMYJIA U3OBPETEHUS
1. Coenunenune popmynsi (I):
R4
R? OH
H 1

(D
WK ero (papMaleBTHYECKH MTPUeMIIEMasi COJlb, TIe
X! uX? KaKIbIH He3aBUCUMO BoiOUparoT u3 N u CH;
x3 BbIOMparOT U3 rpymmsl, cocroseit u3 N, CH, C-CHs;, C-CF;, C-CHF,, C-CH,-O-CHj,
C-SMe, C-NMe,, C-NH-CHj; C-CIL, C-CN u C-OMe;

s
" BBIOMPAIOT M3 TPYIIIBL, COCTOSIIIEH U3

"‘Tm
e

e T NRT 0
O S Ao L 0 %% _NR® o . /kRe
A A A 4 T €. . S

NR' ? | n
R RM o R
Cow R n %

b £ " o
R R’ R° m R' xaxaplii HE3aBUCHUMO BbIOMpArOT U3 rpymmbl, cocrosimeit us H u Ci3

.
’

aJKUIa,

RY RS, RE, R, R, R, R, R™, R" u R° kaskuplil HE3aBHCHMO BBHIOHDAIOT M3 IPYIIIBI,
cocrosimed u3 H u Ci3 ankwmna, rae Ci.3 anKuipHas rpymnmna MOXeT OBbITh HeoOs3aTeabHO
3amenieHa 1-3 aromMaMu rajioresa;

HeobssatenbHo RY i1 RS MOryT GbITh 0GbEIHHEHBI C 00Pa30BAHNEM LIHKJIOMPOMIIHHOTO
KOJIbLI,

A BBIOMPAIOT U3 IPYMIIBL, COCTOSALIEH 13

(a) 4-10-uneHHON MOHOLMKJINYECKOW T€TEPOLMKINYECKON TPYIIbl, COAEpIKAIIEH OIUH
aToM a30Ta M, HEOOSA3aTEeNbHO, COEpIKaIlel ONUH JOTOJIHUTEIbHBIN TeTepoaToM, BBIOpAHHBIHI
w3 N, S, S(0),u0, n

(b) 6-10-uneHHON MOMUIUKINYECKON TeTePOLMKINYECKON TPYIIbI, COAepsKaled OnUH

aToM a30Ta U, HeOOSA3aTeNbHO, COAEpIKaIlel OUH JOIONHUTEbHBIN IeTepoaToM, BbIOpaHHBIN
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mN, S, u0,
rae L cBs3aH ¢ atomoM yriiepoaa B A, u A HeoOs3aTenbHO 3amernieH 1-3 R* rpynmnamu,
kakneii R* HesaBucumo BbIOUparoT u3 rpynmsl, cocrosimen uz F, CN, Ci3 amkokcw,
ukonporiaa U Ci3 amkmna, rae Cip3 aJKWibHAs Tpymnma MOXKeT ObITh HeOoOs3aTeNbHO
3amemena OH, OMe unu 1-3 aroMamu rajioreHa;
R! BBIOUPAIOT U3 TPYIIIbI, COCTOSLICH 13
0]

o $ Q ; W
Q Ogti — \ (o)
B A e DN

!

o E o
\N = Rp\ ‘F}“}’
N
n R ;

r

<

rne R” u RY xaxnpiii He3aBUCMMO BBIOMpAOT W3 rpynnbl, cocrosimeit w3 H, Css
muktoankuia u Ci ankuna, rae Ci.¢ aTKuiIbHAs TPYIINA MOXKET OBITh HEOOS3aTEIBbHO 3aMeIeHa
1-3 3amMecTUTENSIMH, HE3AaBUCHMO BBIOPAHHBIMH M3 TpyHIbl, coctosimeit n3 Ci.3 ankokcu u -S-Cj.
3 QJIKWJIA,

win R u R? 06pasyror 4-6-4/ieHHYI0 MOHOLMKIIMYECKYIO TE€TEPOLUKIMIECKYIO TPYIIILY,
COIEpIKALIYI0 OJUH aTOM Aa30Ta M HEeoOS3aTeNbHO CONEpPIKAIMYI0 OJIWH JIOTOJHUTENbHBIN
rerepoarom, BeiOpaHHbId U3 N, S u O, rae 4-6-1ieHHas MOHOLMKJINYECKasl reTepOLIUKINYECcKast
rpyImna HeoOs13aTeNbHO 3aMelneHa 1-3 3aMecTUTeNsIMM, HEe3aBUCUMO BBIOPAHHBIMU W3 TPYIIIBI,
cocrosimeit u3 Cy¢ ankuna, Ci.3 ankokew, -S-Cj_3 ankuna u -Cy_3 ankuin-Ci_3 aJKOKCH,

R’ BbIOUpArOT U3 rpymmsl, coctosuieit uz H, Cl, OMe, Me u F;

R’ BBIOUPAIOT U3 rpymmbl, coctosimeit us H u F;

R* BBIOUPAIOT U3 rpymmsbl, coctosueit u3 H u F; u

R’ BBIOMPAIOT U3 rpymmsbl, coctosueit uz H, Me u F.

2. CoennHeHUe MO MYHKTY 1, win ero (hapMaleBTUYECKH MpHeMIIeMasi COJb, TIe X3
asnsercs CH.

3. Coenunenue mno JrOOOMYy U3 MNYHKTOB | wmium 2, win ero (apManeBTHYECKH

1 o
npuemiieMas COJib, rAc R BbI6I/IpaI-OT W3 I'PpynIibl, COCTOAIICHU U3:
Q o)

@)
Q e N d ) s —
-_—-}5 ’ \N_/_—)L , ::}Sﬁ ’ '—N\ ! // /N-_/‘}_—? ’

/

r
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5 et T -y

CN‘/Jﬁ C"‘J} \s’E’\N‘/z)H \—Sﬁ\f—j\ﬁ ,

O, Qo O 0,
s f‘>‘§ O‘C f':)\_}: OAC J:._)—! \/CN _/2}_?
4 CN 4 N , 7 N n O .

4. CoenuHenne 1o JOOOMY W3 TNYHKTOB | wimm 2, win ero (apManeBTHUECKH

D

npuememas conb, rae R' seisercs ‘—“—)L $ wmn /£

5. Coenunenue no o0OMy U3 MyHKTOB 1-4, mnu ero ¢apManeBTUYeCKH MpuemieMas
conb, rae A BBIOMPAIOT M3 TPYIIBL, COCTOSIIEH M3 a3eTUAMHA, MUPPOJHINHA, MHUIEPUANHA,
Mopdonuna, 2-a3acnupo[3,3 |renraHa, THOMOP(OIMHA 1 HOPTPOIAHA.

6. CoenuHeHue no JOOOMY M3 MYHKTOB 1-5 MM ero ¢apManeBTUYECKH MpHeMJIeMast

V\IIL—‘_,

L
g
COJIb, IIe BBIOMPAIOT M3 IPYMIIbL, COCTOSLIECH 13

"'-]\4,

.,_{O

7. CoenuHeHue no JMOOOMY M3 MYHKTOB 1-4 MM ero ¢apManeBTUYeCKH NpUeMieMast
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A
COJIb, T BBIOMPAIOT U3 TPYIIIBL, COCTOSIIIEH U3:
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8. CoennHeHue 1o JrOOOMY W3 NMYHKTOB 1-7 mnm ero (papmauneBTHUECKH MpUemeMast
12
conb, rae X u X~ o0a spisiroress CH.

9. CoenuHeHue no JMOOOMY M3 NMYHKTOB 1-7 MM ero ¢apManeBTUYEeCKH NpUeMieMas
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2
COJIb, TOE X! snstercst N, u X~ aaserca CH.
10. CoenuHenue o n0OOMy M3 MYHKTOB 1-7 min ero apmauneBTHUECKH NpUeMIIeMast

12
conb, rae X u X~ o0a sBisroTes N.
11. Coenunenue no n0OOMy U3 MyHKTOB 1-7 miu ero (papmauneBTHUECKH MpUeMIIeMast

2
COJib, TAE X! sBnstiercst CH, u X* siBisiercst N,

12. Coenunenne no modomy n3 nmyHKToB 1-11 mim ero apmanesruyecku npuemiemast
R4
RS OH

R2
3 o
COJIb, T R BBIOMPAIOT U3 TPYIIIBI, COCTOSIIEH 3!

7 : g : g i
13. Coenunenue no moOoMy u3 nMyHKTOB 1-11 mnum ero gapmarneBTUYECKH pUeMIeMas
R4
RS OH
R2
, rae R® BBIOMPAIOT u3 TPYIIIbI, COCTOSIIIEN u3:
Y cl oy F .

14. Coenunenue no nyHkty 1, umerornee popmyay (1)

Q
o
=
o

OH
H 1
X

/N | R2

N \ _ %2
R L
O
1))

WK ero (papMaLeBTUUECKU pHUeMIieMast CoJlb, TAe

1 2 1 2
X' u X? o6a ssasrores CH, win X' u X* o6a sisistorest N, win X' siBisiercst N, u X
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siensiercst CH;

s
" BBIOMPAIOT U3 TPYIIIbL, COCTOSIIIEH U3

. ™

™ " R
O O e
‘1"—{ , '777_ " bl"L R .

2

R¢, RY 1 R® kaxablil HE3aBHCHMO BBIOMPAIOT U3 Tpynmbl, cocrosimeii n3 H u metuna,;

A BbIOMpPAIOT M3 TPYIIBL, COCTOSALICH M3 a3€THAWHA, MUPPOJHUIWHA, MUIMEPUANHA U
MophonHHa;

rae L cesi3aH ¢ atomoM yriiepona B A, u A HeoOs3aTenbHO 3aMelieH 1-2 rpynmnaMu R*;

kaxblii R* HesaBucuMO BBIGHpAIOT U3 TPymbI, cocrosmeii u3 F, CN, Merna, 5THma u

C1» ranoankuna;
O

Q \ ‘/-—__)\ ;
N
R! apnsercs Jﬁ umua 4

R? BbiGHparoT u3 rpymmsy, cocrosmeii us H, Cl u F.

o Hx

2

15. Coennnenne mo myHkTy 14 unm ero (apMaLeBTHUECKH NpUemMyieMasl CONb, I7e

T
— L
a0}
BBIOMPAIOT U3 TPYIIIIbI, COCTOSIIEH U3:
Y |
Q’“Cl) e o
i“N 07% N //4\0 ?;\N CN 07% g\N @]
WL/"’ R’ /N\/J ’ 4
e
T 0]

v-Let/

(D
N " N
u %

16. Coennrenne mo myHKTy 14 uiam ero (apMaLeBTHUECKH NpUeMyIeMasl CONb, T7e

OH
H Cﬂ
N

COEAMHEHNE BBIOMPAIOT U3 TPYIIIBI, COCTOSIIECH U3
OH OH
1)
N
S

D\\\{NH

A A e

’ = (e} i \

17. Coenunenue gopmyisl (B):
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(B)

WK ero (papMaLeBTUUECKU pUeMIIeMast COJlb, TAe

X' 1 X* kaxpiii HesaBrcumo BoiGuparot u3 N u CH;

RY u R® KQKIbIH HE3aBUCUMO BBIOMPAIOT W3 rpynmbl, coctosmeit u3 H u Ci 3 ankuna;
neoGs3arenbao RY n R MOTYT OBbITh OOBEAMHEHBI C 00PA30BAHUEM ITHUKJIOMPOIMIBHOTO KOJIBIIA;

RM BbIOMparoT w3 rpymmel, cocrositmei u3 H, F, CN, OMe u C, 3 ankuna;

R* BBIOMPAIOT M3 IPYMIIbI, cocTosAmer 3 H u Metuna,
@)

Q \ _/-———-} #
N
R! apnsercs =‘->k # unua /

R? BriGuparot u3 rpymmsy, cocrosmeii us H, Cl u F.

o Hx

2

18. Coenunenne o nmyHkTy 17 wium ero (papMaueBTHUECKH pUeMIIeMast COJlb, TAE

R 1 R® kaxuplii HE3aBHCHMO BBIOMpAIOT W3 rpymmbl, cocrosmeil u3 H u meruna,
HeoGs3arenbHo, R? 1 R MOTYT OBITh OOBEAMHEHBI C 00OPAa30BaHUEM LIUKJIOTPOIIIBHOTO KOJIbLIA,
u

RM BeIOMparoT u3 rpymbl, coctosuiei u3 H, F, CN, OMe, meTuna u 3Tuna.

19. Coenunenue popmyisr (C):

OH
H 1
N\ | . X?
O
R**Ni>—§Rd
Rk Re
©

WK ero (papMaLeBTUUECKU pUeMIIeMast COJlb, TAe

X! u X? oba sBasHOTCS CH, unu X! u X? ob6a sBasroTCS N, wiu X! apnsiercs N, u X?
siensiercst CH;

R® i R® kasxiplii HE3aBHCHMO BBIOMPAIOT U3 rpynmsl, cocrosmeit u3 H u meruna,

k o
R" BeiOuparoT u3 rpynmsl, cocrosueit uz H, CN, meruna u stuna;
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O

o . JZ)H#
N
R! apnsiercs ==>k ; una /

R? BriGuparot u3 rpymmsy, cocrosmeii u3 H, Cl u F.

s h

2

20. CoenuHeHue mo MyHKTY 19 unm ero (hapmaneBTHYECKH IpUeMIeMasl COJib, TAe

COeIMHEeHUE BBIOUPAIOT U3 TPYIIIbI, COCTOSIIIEH U3
OH

oH OH
s : o
NJ\I O F N\ I/
o | .

OH
H
N Nﬂ
N F

WM ero (hapmareBTHYeCKy npremMsemMast Cob.

H O OH
oad
l \/\\)J\N&‘/O

22. Coenunenue GOPMyJIbL;

N

WY ero (papMaLeBTHUECKU TPUeEMIIEMast COJTb.

CH
H
N Nﬁ
N;”\[//N
A o]
JN&/

WK ero (papMaLeBTUIECKU pHUemMIieMast CoJb.

23. Coenunenue GOpMyJIbL;

24. Kpucramgeckas popMa coennHeHHs GOpMYJIBL:
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OH
oY
J Cl
v )

[ @]
A

rIe  Kpucrajuipdeckas (QopmMa  XapakTepuU3yeTcsi IOpPOIIKOBOM  PEHTI€HOBCKOMN
auQpaKTOrpaMMoii, copepskaliel MUK Ju(pakuuu npu 3HadeHusx 20 5,65+0,20, 14,22+0,20,
15,16+0,20 u 19,31+0,20.

25. Kpucrammnueckass ¢dopmMa 1O TNyHKTY 24, TAe MOPOLIKOBAas PEHTT€HOBCKAs
audpakTorpaMMa JIOMOJHUTENBHO XapaKTePH3yeTCs HAJIUYHEeM JOMOJIHUTENbHBIX IHKOB
nudpakuu npu 3Hadenusx 20 7,12+0,20, 10,02+0,20, 11,16+0,20, 17,06+0,20 u 24,43+0,20.

26. Kpucrammmueckass ¢opmMa TO MNyHKTY 25, Te MOPOLIKOBAass PEHTT€HOBCKAs
audpakTorpaMMa  JONOJHHUTENBHO  XapakTepu3yeTcss  HaJudueM JAByX HWiId  Ooee
JOTIOJIHUTENBHBIX TMUKOB JIUQPAaKIMH TpH 3HA4YeHUsAX 20, BeOpaHHBIX u3 13,10+0,20,
14,82+0,20, 16,554+0,20, 20,08+0,20, 21,08+0,20, 21,65+0,20, 22,51+0,20, 22,98+0,20,
25,02+40,20, 25,72+0,20, 26,80+0,20, 27,06+0,20, 28,31+0,20, 30,08+0,20, 30,31+0,20 wu
32,08+0,20.

27. Kpucramnmueckass ¢opma 1o TYyHKTY 24, rae Kpucrtaummdeckas (opma
XapaKTEePU3yeTCsl MOPOIIKOBOW PEHTT€HOBCKOH IH(PaKTOrpaMMOl, Ha KOTOPOW ITOJIOKEHHS
IIUKOB IO CYILIECTBY COOTBETCTBYIOT ITOJIOKEHUSIM THKOB M3 M300pa’KeHMs, MOKA3aHHOrO Ha
¢urype 1.

28. Kpucramnmueckas ¢opma 1o TYyHKTY 24, rae Kpuctaummdeckas ¢(opma
XapakTepusyercst Kpusol nuddepeHrnanibHON CKaHUPYIOIIeH KaJOpUMETPUH, 3aITUCAHHON MPU
ckopoctu HarpesaHust 10°C B MHHYTYy, KOTOpas INOKa3blBA€T MAKCHUMyM 3HIOTEPMHYECKOIO
TEIUIOBOTrO MOTOKA ¢ MMKOoM npu 162,9+3°C.

29. Kpucramnmueckass ¢opma 1o TyHKTY 24, rae Kpuctauimdeckas (opma
XapaKkTepusyeTcsi KpuBoi auddepeHnnaabHON CKaHUPYIOIIEeH KaJOPUMETPUN B COOTBETCTBUH C
TOM, KOTOpast MOKa3aHa Ha purype 2.

30. Kpucrammndeckas popma coequHeHUs: HOPMyJIbL:
OH
e
N
I
| o
/N\/\)J\NO_\/O

rae  Kpucrajuimdeckas ¢opmMa  XapakTepuU3yeTcsi IOPOIIKOBOH  PEHTI€HOBCKOM
nudpakTOrpaMMol, coxepkamed muku nudpakuuu npu 3HadeHusx 20 9,67+0,20, 11,61+0,20,
17,61+0,20, 18,88+0,20 u 23,33+0,20.

31. Kpucrammmueckass ¢opma mno nyHkty 30, rae NOpOIIKOBas PEHTTEHOBCKAs
nudpakTorpaMMa JONOJHUTENBHO XapaKTePU3yeTCs HAJIWYHEeM JOTMOJHUTENbHBIX ITHKOB
nudpakuuu npu 3HaueHustx 20 4,82+0,20, 15,69+0,20 u 16,19+0,20.

32. Kpucramnmueckas ¢opma mo nyHKTY 31, rae NOpOIIKOBas PEHTTEHOBCKAs

audpakTorpaMma  JOMOJHUTENBHO  XapakTepusyeTcs  HalMuueM JOByX uiIu  Oosee
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JOTIONIHUTENBHBIX TMUKOB JAUQpPakIMM TIpU 3HA4YeHUsAX 20, BeOpaHHBIX u3 11,92+0,20,
12,98+0,20, 13,234+0,20, 16,45+0,20, 16,67+£0,20, 19,39+0,20, 19,96+0,20, 20,14+0,20,
22,14+0,20, 23,84+0,20, 24,06+£0,20, 24,29+0,20, 25,31+0,20, 25,63+0,20, 27,06+0,20,
27,31+0,20, 30,10+0,20 u 30,53+0,20.

33. Kpucrammmueckas ¢opma mno mnyHkry 30, rne Kpucramimueckas ¢dopma
XapaKTEePU3yeTCs MOPOIIKOBOM PEHTTeHOBCKOH Iu(pakTOrpaMMOl, Ha KOTOPOW IMOJIOKEHHSI
NHKOB MO CYIIECTBY COOTBETCTBYIOT IOJIOXKEHUSIM IHKOB M3 M300pa’keHMs, NMOKA3aHHOTO Ha
¢urype 9.

34. Kpucrammmueckas ¢opma mno nyHkty 30, rme Kpucraumueckas —¢dopma
XapakTepusyercsi Kpuboi nuddepeHranibHON CKaHUPYIOINeH KaJOPUMETPUH, 3aITUCAHHON MPU
ckopoctu HarpesBaHus 10°C B MHHYTy, KOTOpas NOKa3bIBa€T MaKCHUMyM 3HIOTEPMHYECKOIO
TEeIJIOBOro NMoToka ¢ mukoM mpu 201,3°C+2°C.

35. Kpucrammmueckas ¢opma mno mnyHkty 30, rne Kpucraumueckas ¢dopma
XapakTepusyercsi Kpubol nuddepeHaNIbHON CKaHUPYIOIEH KaJOPpUMETPUH, 3aITUCAHHON TPU
ckopoctu HarpesBaHus 10°C B MHHYTy, KOTOpas INOKa3blBa€T MAKCHUMyM 3HIOTEPMHYECKOIO
TEIJIOBOTO NMOTOKa Npu TemnepaTtype mexay 198°C u 204°C.

36. Kpucrammmueckas ¢opma mno mnyHkty 30, rme kpucramumueckas —¢dopma
xapakTepusyercsi kpuBod auddepeHInanbHON CKAaHUPYIOMIEH KaJOPUMETPUH IO CYIIECTBY
COOTBETCTBYIOLIEH TOMH, KOTOpas MokaszaHa Ha ¢urype 10.

37. dapmaneBTHUECKAs KOMIIO3HIMS, COMEPIKAIAs COSAMHEHNE 10 JIIOOOMY M3 MYHKTOB
1-23, unu ero ¢papMarLeBTHUECKH PUEMIIEMYIO COJIb, MM KPUCTAJUINYECKYIO (GopMy 1O Jr000oMy
U3 IIYHKTOB, U (papMalieBTUYECKH MTPUEMIIEMBbIN HOCUTEb.

38. @apmaneBTUUECKAsT KOMIO3ULMS 110 MYHKTY 37, JOMOJIHUTEIbHO COAEprKaIas OJUH
win Oosee IPYyrux TEPAaNeBTUYECKUX AreHTOB, NMPUTOAHBIX JUIA JICYEHUS BOCHAIUTEIBHOTO
3a00J1eBaHHS KEJTy IOYHO-KUIIEYHOTO TPAKTA.

39. Coenunenue no ar0OOMYy U3 MyHKTOB 1-23, uiu ero ¢papMaleBTHYECKH MTpHeMIeMast
COJIb, WJIM KpHCTaJTHUecKast (opMa 1o JIFOOOMY W3 MYHKTOB, JJISi TPUMEHEHHUS B JICUCHUH
BOCTIAJIUTENILHOTO 3a00JIEBAHHS JKEJTYJOYHO-KUIIEYHOTO TPAKTA Y MIIEKOMUTAIOIIETO.

40. CoenpmHeHHe MO MYHKTY 39 uiaM ero QapMareBTHYECKH NpHeMJIeMas COJb, WU
Kpuctajmueckass ¢opma mo myHKTY 39, rme BoOCHaluTeNbHOE 3a00NieBaHHE >KEIYAOYHO-
KHIIEYHOTO TPAaKTa BBIOMPAIOT M3 TPYIIIBL, COCTOSINEH M3 KOJIUTA, BBI3BAHHOTO WHTHOHTOPOM
UMMYHHOH KOHTPOJIBHOH TOYKH, KOJHTa, BbI3BaHHOro wuHruoburopom CTLA-4, konwra,
CBSI3aHHOTO C 3a00JIeBaHHMEM TPAHCIUIAHTAT MPOTUB XO35IMHA, LEIHAKUH, KOJUIAr€HO3HOTO
KOJMTa, JTUMPOLMTAPHOTO KojuTa, Oone3Hn bexuera, mneura, 303uHO(UIBHOTO 330¢arura u
UH(EKITMOHHOTO KOJUTA.

41. CoenuHeHue mo MyHKTY 39 mim ero (apmMaueBTHYECKH NpUemiieMas COJIb WU
KpUcTajnueckass ¢opma MO MyHKTY 39, rne BOCHATUTENbHBIM 3a00JEBAHHUEM >KEIYAOYHO-
KMIIEYHOI'O TPAKTA SIBJISIETCS I3BEHHBIN KOJINT.

42. CoenuHeHue mo MNyHKTY 39 unm ero (apmaueBTHYECKH INpHEMIeMas COJb HIIN

KpUcTajnueckass ¢opma mo MyHKTY 39, rae BOCHAJUTENbHBIM 3a00JI€BAHUEM KETydO4YHO-
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KHIIEYHOTO TpakTa siBisiercs 6one3np Kpona.

43. CoenuHeHue mo MyHKTY 39 unm ero (apmaueBTHYECKU INpHEMIIEMas COJb HIIU
KpUcTajnueckas ¢popma no nyHKTy 39 ayis npuMeHeHHs B KOMOMHAIMKM C OOHHUM MM Oonee
APYTMMH TEpaneBTUYECKUMU AareHTaMu, I[PUMEHSEMbIMU JJi JIEUEHUS BOCHAJIUTENBbHOIO
3a005eBaHMs XKeNyJOYHO-KUIIEYHOTO TPAKTA.

44. IlpumMeHeHHe COeIqUHEHUs 110 JII0OOMY M3 MYHKTOB 1-23 wiam ero ¢apManeBTHYECKH
NpUEeMJIEMOH COJM WJIM KPUCTAUIMYECKOH (GOpMel mo MoOOMy U3 NYHKTOB 24-36 s
NPOM3BOJICTBA JIEKAPCTBEHHOTO CPEACTBA JUIA JIEYEHUS BOCMAJMTENIBHOTO 3a00seBaHMUs
JKEJTy TOYHO-KUIIEYHOTO TPAKTa Y MJIEKOIUTAIOLIETO.

45. TlpumeneHue mno TyHKTY 44, rae BOCHaTUTENbHOE 3a00JIeBaHUE JKENyIOYHO-
KHIIEYHOTO TPAaKTa BBIOMPAIOT M3 TPYIINBL, COCTOSINEH M3 KOJIUTA, BBI3BAHHOTO WHTHOMTOPOM
UMMYHHOH KOHTPOJIBHOH TOYKH, KOJHTa, BbI3BaHHOrO wuHruoutopom CTLA-4, konwra,
CBSI3AHHOTO C 3a00JIeBaHUEM TPAHCIUIAHTAT MPOTUB XO3SIMHA, LEIHAKUH, KOJUIAr€HO3HOTO
KOJIMTa, TUMPOLMTAPHOTO KojuTa, Oone3Hn bexuera, mneura, 303uHO(UIBHOTO 330¢arura u
UH(EKITMOHHOTO KOJUTA.

46. IlpumeHeHHe TO NyHKTY 44, rae BOCHAJIUTEIbHBIM 3a00JEBAHHUEM >KENyIOYHO-
KMILIEYHOTO TPAKTa SIBJISETCS SI3BEHHBIN KOJIUT.

47. IlpumeHeHHe TO NYHKTY 44, rae BOCHAJUTEIbHBIM 3a00JIEBAHHUEM JKENyOYHO-
KHIIEYHOTO TpakTa siBisiercs 6one3np Kpona.

48. Coenunenue 1o moOoMy u3 MyHKTOB 1-23 wmiu ero papMaleBTUYECKH IpUeMieMas
COJIb JUI IPUMEHEHHUS B JICYEHUH BOCIIAJIUTENIHOTO 3a00JI€BaHUS KOXKH Y MIIEKOTTUTAIOLIETO.

49. Coenpunenue 1o moOOMy M3 NMyHKTOB 1-23 miu ero papMaleBTUYECKH IpueMieMas
COJIb JUIs IPUMEHEHHUS B JIEYEHUU KOKHON T-kiieTouHOo# muMpOMBL

50. IlpumeHeHne coenuHeHHs MO JIOOOMY M3 MyHKTOB 1-23 mnu ero ¢gapmManeBTHYeCKH
NpUEeMJIEMOH COJNM WM KpUCTATMYeckoil Qopmbl mo moOomy u3 mnyHKTOB 24-36 s
MPOHM3BOJICTBA JIEKAPCTBEHHOI'O CPEACTBA JJISl JICYSHHUS] BOCTIAJIMTEIBHOTO 3a00JI€BaHUS KOXKH Y
MJIEKOITUTAIOLLETO.

51. IlpumeHeHHne COeUHEHUs 1O JIOOOMY M3 MYyHKTOB 1-23 miu ero (apmaneBTHUECKH
NPUEMJIEMOH COJIM WJIM KPHCTAJIMUECKOW (OpMBI MO JIOOOMY M3 NyHKTOB 24-36 st
MIPOU3BOJICTBA JIEKAPCTBEHHOTO CPENCTBA IS JICYEHHS KOKHOU T-KJIETOYHOM JTUM(POMBIL.

52. Cnoco0 JjeueHus] BOCTIAIUTENBHOTO 3a00JI€BaHUS KENyAOYHO-KUIIEYHOTO TPAKTa Y
MJIEKOIIUTAIOLIETO, T7Ie CIIOCO0 BKIFOUAET BBEIECHUE MIIEKOMUTAIOIIEMY COSTUHEHHS T10 JIFI0OOMY
U3 MyHKTOB 1-23 win ero apmManeBTHYECKU MPUEMIIEMON COJIM HIIN KPUCTAJUTNIECKOH (POPMBI
1o JmoOOoMy U3 MyHKTOB 24-36, 1 (hapMaLieBTHIECKH PUEMIIEMOTO HOCUTEIIS.

53. Criocob no myHKTY 52, rae crnocod MOMOJHUTENBHO BKIFOYAET BBEICHHE OTHOTO HITH
Oonee npyrux TEpameBTUYECKUX AareHTOB, NPUTOAHBIX JJISI JIEYEHUS BOCHAIUTEIBHOTO
3a00NeBaHMS KENYJOYHO-KUIIEYHOTO TPAKTA.

54. Cnioco0 mo myHKTy 52, Te BOCHAJUTENbHOE 3a00JieBaHUE KETyA0YHO-KUIIEYHOTO
TpakTa BBIOMPAIOT U3 TPYIIIBI, COCTOSIIEH W3 KOJIUTA, BBHI3BAHHOIO MHTHOUTOPOM HUMMYHHOMH

KOHTPOJIBHON TOUYKM, KonuTa, BbI3BaHHOro uHruouropom CTLA-4, xomuta, CBS3aHHOIO C
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3a0oneBaHNeM TPAHCIUIAHTAT TMPOTHUB XO35IMHA, LEJIHAKHH, KOJUIAr€HO3HOTO  KOJHWTA,
auMQpOLHUTAPHOTO KoiMTa, OoyesHn bexdera, wieuta, 303MHOGUIBHOrO 330¢arura W
MH(EKIIMOHHOTO KOJIUTA.

55. Criocob no myHKTY 52, Tie BOCHAIUTENBHBIM 3a00JIEBAHUEM KEJTyA0YHO-KHIIEIHOTO
TpaKTa SIBJISIETCS A3B€HHbIN KOJINT.

56. Criocob mo myHKTY 52, rae BOCHAJIUTENbHBIM 3a00JIeBAHUEM KeJTyJOYHO-KUIIEYHOTO
TpakTa siBysieTcst 0ose3nb Kpona.

57. Cnoco0 nedeHus BOCHAIUTENBHOIO 3a00JIEBAHUS KOKH Y MIIEKOMHUTAOIIETO, TIe
croco0 BKIJIIOYAeT HaHeCeHUe (hapMaLeBTHUECKOW KOMIIO3ULUH, COAEpIKALIed COSAMHEHHUE IO
mobomy u3 nyHKTOB 1-23 wmim ero (apMaLeBTHUECKH MPUEMIIEMYIO COJIb, Ha KOXY
MJIEKOTTUTAIOLIETO.

58. Crioco0b neyeHus: KOKHOU T-KJIETOYHOU JTUM(POMBI Y MJIEKOMHUTAOIIETrO, TAe CIoco0
BKJIFOYAET HaHECeHHE (hapMalleBTHUECKOW KOMIO3HMLNH, COAepsKalleld COeAMHEHUE IO JI0OOMY
U3 MyHKTOB 1-23 mm ero papMaLeBTHYeCKH PUEMIIEMYIO COJIb, HA KOKY MJIEKOITUTAOLIETO.

59. Cnoco06 mnonywenusi coemuHenuss ¢Gopmynsl (I) wmmm ero QapmaneBTudecku

MPUEMIIEMON COJH,

R4
RS OH
H XY R2
% R
RLN L

(D
WK ero (papMaleBTHYECKH MTPUeMJIEMasi COJlb, IJIe
X! u X? KaKIbIH He3aBUCUMO BbiOMparoT u3 N u CH;
x3 BbIOMparOT U3 rpymmsl, cocrosieit uz N, CH, C-CHj;, C-CF;, C-CHF,, C-CH,-O-CHj,
C-SMe, C-NMe,, C-NH-CHj; C-CI, C-CN, u C-OMe;

s
" BBIOMPAIOT U3 TPYIIIBI, COCTOSIIIEH U3

s o B
T B | T R
S %S*o /570 s{? S0 ,{NRb LLLL/L*O %/kRe

r i ’ I r
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R% R® R® u R kaxmpiii HesaBuCHMO BHIOUpAIOT U3 rpymnsl, coctosimei u3 H u Ci;
aJIKUJIa;

RY RS, RE R, RY, R, R, R™, R" u R° Kkaskiplii HE3aBHCHMO BBHIOHDAIOT M3 IPYIIIBI,
cocrositieit u3 H u Ci3 anmkuna, rae C;3 ankwibHas rpymmna MOXKeT ObITb HEOOS3aTeNbHO
3amernneHa 1-3 aromaMu rajioresa;

Heobs3atenso R® i1 RS MOryT GITh 0GBEIHHEHBI ¢ 0OPa30BAHHEM LHKJIOMPOMIILHOTO
KOJIBIIA,

A BBIOMPAIOT M3 TPYMIIBI, COCTOSLICH U3

(a) 4-10-uneHHON MOHOLMKJINYECKON T'eTePOIUKINYECKON TPYIIbI, COAepKaled OIUH
aToOM a30Ta M, HEOOSA3aTENbHO, COAEpIKAINeHd ONUH JOTOJIHUTEIbHBIN TeTepoaToM, BBIOPAHHBIHN
3 N, S, S(0), u0, u

(b) 6-10-uneHHON MOMUIUKINYECKON TeTePOLMKINYECKON TPYIINbI, COAepIKalel OIUH
aToOM a30Ta M, HEOOSA3aTEeNIbHO, COEpIKaIlel ONUH JOTOJIHUTEIbHBIN TeTepoaToM, BBIOPAHHBIHN
mN, S, u0,

rae L cBsi3aH ¢ atoMoM yriiepoaa B A, u A HeoOs3aTenbHO 3aMenieH 1-3 R rpynmnamu,

kaxueii RY HesaBucumo BbIOUparOT u3 rpynmsl, cocrosimei uz F, CN, Ci3 amkokcw,
mukgonporia U Cys amkmna, rae Cp; alkWibHAas Tpynma MOXKeT ObITh HeoOs3aTeNbHO
zamemena OH, OMe wnm 1-3 aromMamu rajioreHa;

R! BBIOUPAIOT U3 TPYIIIBI, COCTOSIIEH U3

o

Q

o $ S . Wa
Oyt — \
=)L $ , :__/S-..s N\ , % , /Nw

!

@) E o
N
n R ;

r

<.

rne R” u RY xaxnplii He3aBUCMMO BBIOMpAOT M3 rpynmbl, cocrtosimeit w3 H, Css
muktoankuia u Ci ankuna, rae Cj.¢ aJKuiIbHAS TPYIINA MOXKET OBITh HEOOSI3aTEIBPHO 3aMeIeHa
1-3 3aMecTUTeNns MU, HE3AaBUCUMO BBIOPAHHBIMH M3 TPYIIbI, cocTosiien u3 Ci.3 amkokcu u -S-C.
3 AJIKUJIA,

win R” u R? 06pasyror 4-6-4/ieHHYI0 MOHOIMKIIMYECKYIO TE€TEPOLUKIMYECKYIO TPy,
COIEpIKALIYI0 OOUH aTOM a30Ta M HEeoOs3aTeNIbHO COAEpIKALIYI0 OWH OTOJHUTEIbHBIHN
rerepoarom, BeiOpaHHbId U3 N, S u O, rae 4-6-1ieHHas MOHOIMKJINYECKAs! FeTePOLIUKIIIYECKast
rpyImna HeoOs13aTeNbHO 3aMelleHa 1-3 3aMecTHTeNsIMH, HE3aBUCUMO BBIOPAHHBIMH M3 TPYIIIIHI,
cocrosiei u3 Ci ¢ ankuna, Ci3 ankokcw, -S-Cy 3 ankuna u -Cy 3 ankui-Cq 3 aJKOKCH;

R’ BbIOMpArOT U3 rpymbl, cocrositmeit 3 H, Cl, OMe, Me u F;

R’ BBIOMPAIOT U3 rpynmnsl, cocrosmeii u3 Hu F;

R* BBIOMPAIOT U3 rpymmnsl, cocrosimeit u3 Hu F; u

R’ BBIOMPAIOT U3 rpynmsl, cocrosmeii u3 H, Me n F,
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rre crnocod BKIIFOUaeT B3auMonericteue coequHenus popmyier (I11):
R4
R3 OH

N X

Nl N R?
\5(3 P X2 R3
H L
N
O

(111
C

(1) Cl—Rl, WIIN

(ii) HO-R',

U HeoOs3aTenbHOE MONydeHHe (hapMaleBTHUECKH MPUEMIIEMOH COJIH, C TOJYYCHHUEM

coenunenus popmyJsl (I) wim ero papmManeBTHUECKU MPUEMIIEMON COJIH.
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