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K crioco0aM IMONyYeHUs] YKa3aHHBIX COSNUHEHHI; K (hapMaleBTHYECKHM KOMIIO3UIIMSM, CONEPIKAIIUM
yKa3aHHbBIE COCIMHEHHNS, U K YKa3aHHBIM COCIUHEHUSIM JUTS IPUMEHEHHS TIPH JICUCHUH MATOJIOTHYECKUX
COCTOSHUI WM 3a00JIeBaHUH, KOTOpPBIE MOXKHO OOJErYWTh ITyTeM HHTHOMpOBaHHS perentopa [
tpanchopmupymomero ¢akropa pocra-f (TGFBRI)/ALKS, takux kak 3a00jcBaHHS W HAPYIICHUS,
CBsI3aHHBIE C (DUOPO3HBIMU COCTOSIHUSIMH JKENTYJTOYHO-KUIIEUHOTO TPAKTa, KOXKU M TNa3, K crocodam
JIeYeHUsT W/WIIM TPENOTBPAILCHHs yKa3aHHBIX 3a00JIeBaHUA WIM MAaTOJIOTUYECKUX COCTOSIHUH |
K KOMOWHAIMAM, COIEpXAIlUM YyKa3aHHbIE COCOWHEHHS U TaKKe COJACPIKALINM TepareBTHUECKU
3¢ QEeKTUBHBIC KOJIMYECTBA IPYTHX TEPANEBTHUECKUX CPENCTB, NPUMEHHMBIX JJIsl JICYCHUS] YKa3aHHBIX
3a00JIeBaHUI UITH MTATOJIOTHYECKUX COCTOSHUH.

IV 66016CC0C



IMPOU3BOJAHBIE BEH3WJIAMHJA B KAYECTBE HHI'MBUTOPOB PEILIEIITOPA
I/ALKS TPAHCOOPMUPYIOLIEI'O ®PAKTOPA POCTA-BETA

O0J1acTh TEXHUKH

Hacrosimee n3o0pereHre OTHOCUTCS K HOBBIM MPOM3BOAHBIM O€H3MJIAMUAR, YIOOHBIM 00pa3oM
3aMeIeHHbIM, B Ka4eCTBE MOIIHBIX MHTMOUTOPOB KMHA3bl peuentopa I Tpanchopmupyromero
daktopa pocrta-fp (Takke Ha3bIBAEMOW AKTUBHH-NIONOOHAsT pEHEeNTOpHas KHHa3a 3),

(TGFPRIY/ALKS.

Hacrosiimee wn3o0peTeHne Tak)ke OTHOCHUTCS K MpPOLENype MOJYYeHHs 3THX COCIUHEHUH,
(bapMareBTHYECKIM KOMITO3ULIHSIM, COZlEepIKaIuM 3(PPEeKTHBHOE KOJIUIECTBO STHX COCTUHEHUH,
NPUMEHEHUIO COENMHEHHH JUIsi TPOHM3BOIACTBA JIGKAPCTBEHHOTO CPEACTBA ISl JICUEHHS
NATOJIOTUYECKUX COCTOSIHMH WK 3a00JIeBaHUM, COCTOSIHUE TPU KOTOPBIX MOXKET YIIYyYILIaThCs
nyTeM UHruOupoBanus peuentopa I Tpanchopmupyromero ¢akropa pocra-p (TGFBRI)/ALKS,
TaKWX Kak 3a00JIeBaHUS WM HAPYIIEHUs, CBsI3aHHbIE C PHOPO3HBIMU COCTOSIHUSIMH YKEITYAOYHO-

KHIICYHOI'O TpaKTa, KOXHU U IJias.
YpoBeHb TeXHUKH

Tpauchopmupyromuii pakrop pocra-f (TGF-B) ornocutes k Hancemeiictsy TGF-B, koropoe
coctout u3 TGF-B1, TGF-B2, TGF-B3, nomumo apyrux Oenxos. TGF- BoBnedeH BO MHOrue
KJIETOUHBbIE NPOLIECCHl, BKJIIOYas NPONUQeEpaluio KJIETOK, MUTPALMI0 KIETOK, HHBA3HIO,
SMUTENNAIbHO-ME3EHXIMAJIbHBIHN Mepexo, MPOAYKIHMIO BHEKJIETOUHOTO MaTPUKCA U MOIaBJICHNE
uMMyHHoro oreera. TGF-p wu ero peuentopel 4acto  SIBJISIOTCS  XPOHHYECKH
CBEPXOKCIPECCUPOBAHHBIMU  TIPU  PA3IMYHBIX 3a00JEBAHUSAX YEJOBEKA, BKJKOYAs pakK,
Bocrnasienue, Gpudpo3 TkaHeill U ayTouMMyHuUTeT. Takum oOpa3oM, OJOKaga CHTHAJIBHOTO MyTH
TGF- paccmaTtpuBaercst BaXKHOH MUIIEHBIO JJisi pa3paboTKH JiekapcTBeHHbIX cpencts. (Heldin
C. H. et al, Signaling Receptors for TGF-b Family Members, Cold Spring Harb Perspect Biol,
2016, doi: 10.1101/cshperspect.a022053).

TGF- curHanusupyer MOCPEACTBOM IBYX POACTBEHHBIX TPAHCMEMOpPAHHBIX PELENTOPOB
cepun/TpeonnHkuHa3bl I Tuna u Il Tuna. Iocne cesa3piBanust TGF-P ¢ KOHCTUTYTHBHO aKTHBHBIM
peuenTopom Il tuna penenrop I Tuma (Taxke Ha3blBaeMbI aKTHBUH-TIONOOHAS pELENTOPHAsS
kuHaza 5 (ALKS)) pochopunupyercs u coznpaer caiit ca3biBaHus 1711 OenkoB Smad2 u Smad3,
KOTOpble JONOJHUTENBbHO (ochopunupyrorcs. Pochopunupyembie Oenku  Smad2/Smad3
00pa3yroT rerepoMepHbIi KoMIuieke ¢ Smad4, KOTOpbIi nmepeMeraercs B AP0, COOMpaAETCs Co
cneundpuuabivu  JIHK-cBsi3bBaromumMn  KopakTopaMu U COMOAYJISITOPAMH U CBS3BIBAETCS C

npomoropamu reHos-muineneir TGF-f, BoBneueHHbx B nuddepeniuanuro, nponudepanno,
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arionTo3, MHUIPALMIO KJIETOK W NMPOAYKLUHMIO BHEKyeTouHoro marpukca. (Akhurst R. J. et al,
Targeting the TGFp signalling pathway in disease, Nature/Reviews, OCTOBER 2012, VOLUME
11).

B OGosnplIMHCTBE THIOB KJIETOK aKTUBHUH-NOAOOHAs peuentopHas kuHaza 5 - ALKS (taxcke
m3BectHast kak TGFPR1) sBnsercs mnpeobnanaroumm  penentopom [ TGFPB, xoropwriit
aktuBupyercst nocpeacrsoM TGF- uepes peunenrop II TGFB. Jlnst sToro B3amMoneHCTBHs
HEOOXOIMUMBI KAaK BHEKJIETOYHbIC, TaK W BHYTPHUKJIETOYHbIE JOMEHBbI JJIsi CUTHAJbHOU
tpancnykiuu. benku peuentopa II ALKS u TGFB moryr Takike oOpa3oBbIBATH AKTHBHbBIE
I€TEePOOJIMTOMEPHbIE KOMIUIEKCHI B OTCYTCTBHE JIMTAHAA. OTH KOMILIEKCHI CHOCOOHBI
npeoOpa3oBbIBaTh Oa3alibHbIE CUTHAJIBI, KOra 00a pelenTopa COBMECTHO SKCIPECCUPYIOTCS U3-
3a UX XapakTepHoi appuHHOCTH K B3aumoneiicTeuro. (Bierie B. et al, TGF-B: the molecular Jekyll

and Hyde of cancer, Nature Reviews, Cancer, Volume 6, July 2006).

@OyHKIMOHANBHBIH reTepoMepHblii komruieke curHanuHra TGFPRII-TGFBRI (ALKS), kak
NPaBIJIO, aCCOLMHUPYETCS C PAKOM 4YeJOBeKa, W PEryJupyeT aKTHBALMIO HUCXOMIIUX Smad-
3aBUCUMBIX U Smad-HeSaBI/ICI/IMbIX HYTefI. cDaKTI/ILIeCKI/I, BO MHOTI'UMX HUCCJIEAOBAHUAX ONPEACIIANN
MyTallMd B KOMIIOHEHTaX, KOTOpble CBsizaHbl ¢ myTeM TGF-B u KoTOpble KOppEeNmupyroT C
BO3ZHUKHOBCHHEM U TIIPOTHO30M B OTHOHICHUM pPaKa BO MHOIMX TKaHAX YCJIOBCKA.
Ceepxskcnpeccusi TGF-B1 Obuta cBsi3aHa € pakoM MOJIOYHOHN JK€JE3bl, TOJCTON KHINIKH,
NHIIEBO/A, JKEJTyIKa, EUEHOYHOKJIETOUHBIM PAKOM, PAKOM JIETKUX U MOMKETYAOYHOH JKeNe3bl.
BaxHo, uto cBepxakcnpeccust TGF-f npu pake y 4enoBeka KOppearpyeT C MPOrPeCCHPOBAHUEM

OMyXOJIU, METACTa3aMH, AHTHOT€HE30M U TUIOXUM MPOTrHO30M HCXOAA.
Pak

B Hacrosimee Bpemst misi BosnelictBust Ha myTh TGF-B mcmonb3yroT crpareruu, KOTOpBIE
BKJIFOYAIOT MOIU(HUKAIMIO HMMYHHBIX KOMIIOHEHTOB WJIM JIOCTABKY HH3KOMOJIEKYJISIPHBIX
UHrUOUTOPOB M HMHTHOMTOPOB HAa OCHOBE PACTBOPHMBIX OEJNKOB WM aHTHCMBICIOBBIX
coenuHeHnil. UMMyHOTEpaneBTUYECKHE CTPATETHMH MCIOJIb30BAINUCH JJIs HALICIMBAHUS HA MyTh

TGF-B y )KUBOTHBIX.

OObIMHO HCTIONB3yeMble UMMYHOTEPANEBTHUECKHE CTpaTeruu CHkarT curHaauar TGF-f B
UMMYHHOM KOMIIOHEHTE Tepel BOCCTAHOBICHHEM Yy PELMIIMEHTa C OMyXOJIbIO, TEM CaMbIM
o0ecrieunBasi TPONYKTHBHOE B3aMMOACHCTBHE C PAKOBBIMH KIETKaMH. AJIBTEPHATHBHO,
CHCTEMHAasi JIOCTaBKa COEIMHEHHH, HCroib3yeMblx s uHruOuposanus TGF-B, oObraaO
aHHYJIUPYET BCE B3aUMOEHCTBHUS XO35IMH-0IyX 0JIb, KOTOpBIE perynupyrorces TGF-f, Bkimrouas e,

KOTOpBIE MNPCANOJarakoT HWMMYHHYIO 3Ba3Wi0, AHIUOTCHE3, CTPOMAJIbHO-3IIUTCINAJIbHBIC



B3aUMOJIEHCTBUS M ABTOHOMHBIM CHTHAJIMHI OINMYXOJEBBIX KJETOK. M3-3a OnocpenoBaHHOTO
UMMYHHOH CHCTEMOMH 3a00J€BaHMsI M1 CMEPTHOCTH, CBS3aHHBIX C ME€HETUYECKOH aOisimued uiam
uHrubuposanuem curHanuira TGF-$ y mbimel, Ob110 HesicHO, OyaeT 1 UHrHOUPOBAHUE 3TOTO
NyTH Ui JIEYeHUs paka COBMECTHMO C BbDKHMBAaHHEM NALIMEHTOB IPU JIOCTABKE B TEUEHHE
AJIUTEIBHOTO BpeMeHH 11 vivo. OIHaKo B MOCNeHee BpeMsi ObLIO OKa3aHO, YTO BO3EHCTBHE HA
NPOTSHDKEHUH BCEH JKM3HU CHCTEMHBIX PACTBOPUMBIX HHTHOMTOPOB TGF-B Ha MBIIIMHBIX MOIEISIX
HE NMPUBOAMT K 3HAYUTEJIbHBIM HEOIArONPUSTHBIM 3 eKkTaM. DTU UCCIIENOBAHMS MTOKA3aJIH, YTO
cneruduunoe uaruouposanue TGF- 10MmKHO ObIT COBMECTUMO C JUTUTEIbHBIM BBDKHBAHUEM,
B CJIy4ae BBEICHUS JIIOJSM B TEUEHHUE JJIUTEJILHOrO nepuoaa Bpemenu in vivo. (Yang, Y. et al,
Lifetime exposure to a soluble TGF-p antagonist protects mice against metastasis without adverse
side effects, J. Clin. Invest. 109:1607-1615 (2002)) u (Ruzek M. et al, Minimal Effects on Immune
Parameters Following Chronic Anti-TGF-b Monoclonal Antibody Administration to Normal
Mice, Immunopharmacology and Immunotoxicology Vol. 25, No. 2, pp. 235-257, 2003).

B mukpocpene onyxomu curianuir TGF-3 HeraTuBHO BiHsieT Ha HECKOJIBKO THITOB KJIETOK, TAKHX
KaK UMMYHOLIUTBI, BBI3bIBAIOINUE PaK KIETKH, SHAOTEINAIbHbIE KJIETKH U puoOpodmactsl. O0muii
3P PeKT FITUX U3MEHEHUH MUKPOCPEbI MPUBOIUT K MPOrPECCUPOBAHUIO OMYXOJIH U METACTa3aM.
Curnamuar TGF-B npucyrcTByer npu OOJBLIMHCTBE 3JI0KAYECTBEHHBIX HOBOOOPAa30BaHMI,
HampuMep, TenaToOLe/UTIOJIIPHOM — KapLUMHOME, pake  IOUKENYIOYHOM  JKele3bl |
MUEJIOAUCIIACTHYECKUX CHHIApPOMax. B cBsi3u ¢ 3TOH 3HAYMMOH poibio ObUIO pa3paboTaHO
HECKOJIbKO HHU3KOMOJIEKYJSIPHBIX MHIMOUTOPOB auisi OiokupoBanus nmytu curHanuara TGF-f ¢
1enbl0 yMeHbIHTh pocT onmyxonu. (Rodon, J. et al, First-in-Human Dose Study of the Novel
Transforming Growth Factor-f Receptor I Kinase Inhibitor LY2157299 Monohydrate in Patients
with Advanced Cancer and Glioma, American Association for Cancer Research, November 25,

2014; doi: 10.1158/1078-0432.CCR-14-1380).

I'enaTouemmomsipHast kapuuHoma (I'LIK) siBnsiercst KpaiiHe arpecCUBHBIM BHIOM pakKa, KOTOPBIH
SABJISIETCS TPETheH HamOoJiee YacTOW NPUYMHON CBA3aHHOW C ONYyXOJSIMH CMEPTHOCTH B
Coenunennbix Illtatax u Espome. CymecTByromue TepaneBTHUECKHE BapUaHThI SIBISAIOTCA
MHBAa3UBHBIMH U HallEJICHbI HAa (PH3UUECKOE YIAICHUE WIIH pa3pylIeHne Macchl omyxoin. OnHako
Oosee MO3MHUI pENMIUB /MU PACIpPOCTPAHEHHE METACTA30B SIBIIOTCS PACIPOCTPAHEHHBIM
SBIICHMEM W HEraTUBHO BIUSIOT Ha BbDKMBaeMocTb. OOmuii mnporHo3 Bce emme
HEY/IOBJIETBOPUTENbHBIA, W OBUT JOCTUTHYT HE3HAYMTENbHBIN IMPOrpecc NP IMOHCKE HOBBIX
BapuaHTOB JieueHus. Y nauueHTos ¢ 'K, kak coobmanocs, TGF- cBepxakcnpeccupoBaics Kak
B KPOBH, TaK U MOYE, YTO COOTBETCTBYET XYALIEMY MTPOrHO3Y U BBDKMBAHUIO U, TAKUM 00pa3om,

SIBJIIETCS. MapKepOM 3TOro Tuma paka. bbuto mokasano, uro TGF- urpaer BaxkHyr poib B
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moxysinuu arpeccuBHOCTH I LK myTeM HHHIMALINY STINTEINAIbHO-ME3eHX MMAIIbHOTO TIepexoa
(OMI]) knerok. MccnenoBanust nmoarsepauiy, uro uHrubuposanue nmytu TGF-f ¢ momorbto
HU3KOMOJIEKYJIIPHBIX HHTHOUTOPOB MOXKET OBITh MEPCIIEKTUBHOM Tepanuel y nauueHTos ¢ ['TIK.
(Fransvea, E. et al, Blocking Transforming Growth Factor-f Up-Regulates F-Cadherin and
Reduces Migration and Invasion of Hepatocellular Carcinoma Cells, Wiley InterScience, 2008,
doi 10.1002/hep.22201).

AneHOKapLUHOMA MOKETYJOUHOM JKeJe3bl SIBJISETCS] OHON U3 BEAYLINX MPUYHH CMEPTHOCTU OT
paka cpenu B3pOCIBbIX MO Bcemy mupy. s BCex cranuil BMeCTe S-JI€THsISI BBIKHMBAEMOCTH
cocTtaBysieT 5%, a cpefHss MeauaHa BbDKMBAEMOCTH T0CJI€ YCTAHOBJICHUS TUArHO3a COCTaBIISIET
<6 mecsueB. Ha MOMEHT ycTaHOBIEHHUS IMarHo3a y ABYX TpeTel NalMeHTOB IPUCYTCTBYET
MECTHO-PAaCIIPOCTPAHEHHOE WJIM  MeTacTh3upymouiee 3aboneBanme. Jlaxke korma pak
MOJIKENTYIOUHOH JKeje3bl OYEBUAHO JIOKAIU30BaH B IMOAXKEIyJAOUHON Keje3e U XUPYPrudecKu
ynaneH, y 70% mauueHToB OyAyT pa3BUBATHCS METACTa3bl B Me4YeHH. TakuM oOpa3oM, pak
NOJDKEITYIOYHOM JKeJle3bl PEACTABISIET ONHY M3 HaHOOJNBINNX 3a/1a4 B MCCIEIOBAaHUU paka. B
YaCTHOCTH, ObUIO OOHApyKEHO, HYTO pak TMOMKENYyJOYHOH JKeNne3bl Y  UeJIOBeKa,
JIEMOHCTPHUPYIOLINH MoBeIlIeHHbIe ypoBHH TGF-f, B 3HAYNTEIBHON CTENEHN aCCOLUUPYETCS C
BEHO3HOW MHBA3UeH, MO3IHUMH CTAAUSIMHU OMYXOJIH, MPOrpeccCHpoBaHuEeM 3a0oyieBaHusi, Oojee
KOPOTKOH BBDKMBA€MOCTBIO TALIMEHTa U MeTacTa3aMu B meueHu. Jto oOpazoBanue TGF-f
ONYyXOJISIMU TOJKENYAOYHON J>KeNle3bl MpensATcTByeT 3(PQPeKTUBHOMY NPOTHUBOOIYXOJIEBOMY
UMMYHHOMY OTBETY IyT€M HEraTMBHOI'O BO3JEHCTBHs Ha (PeHOTHUN U (QYHKLHUIO JEHIPUTHBIX
KJIETOK B MuUKpocpeae omyxojeil. IlposeneHbl wucciaenoBaHusi, IOKa3bIBAIOLIUE, YTO
UHruOupoBaHue kackanoB curHamuara TGF-f myreM CHCTEMHOrO BBEIEHHST HOBOTO
HU3KOMOJIEKYJIIPHOTO CeJieKTUBHOrO uHruouropa kuHasbl TGFRI/II — LY2109761 nonmaisiet
METacTa3bl B EYSHU U APYTUX a0OMUHAIBHBIX CAlTax B i1 ViVO MOJEIH paKa MOKeTyA0YHOM
xenesnl uenoBeka. (Melisi, D. et al, LY2109761, a novel transforming growth factor p receptor
type I and type Il dual inhibitor, as a therapeutic approach to suppressing pancreatic cancer

metastasis, Mol Cancer Ther 2008;7(4). April 2008).

KonopekTtanpHblil pak, Tak:ke U3BECTHBIN KaK PaK TOJCTOM KHUIIKH, UMEET KOHKPETHbIE IPU3HAKU
B MHKPOCpE/IE OMyXOJIH, TAKUE KaK OTCYTCTBHE MH(PHIbTparun T-KJI€TOK, HU3Kast aKTUBHOCTB 1 -
xenmnepoB | Tuna (TH1) u cHIkeHHAast UMMyHHAast TUTOTOKCUYHOCTD HUIH TTOBBILIEHHBIE YPOBHU
TGF-B. ITocnennue nccnenoBanus nmokaszanu, 4yro nosbimeHHbId TGF-B B Mukpocpene omnyxomnu
NPEACTaBJsIET NEPBUYHBIA MEXaHW3M MMMYHHOH 5Ba3HHM, YTO CIOCOOCTBYET MCKIKOYEHHIO T-
KJIEeTOK U Onokupyer noiydenue penoruna TH1-sdpdexropa. MMmyHoTEpanuu, HanpaBieHHbIE

npotuB curHanuara TGF-B, moryT, Takum oOpa3zoMm, UMeTh MIUPOKOE NPUMEHEHHE B JICUEHUH



MALMEHTOB € MO3IHUMH CTaausMu KonopekranbHoro paka. (Tauriello D.VF, et al, 7GF-g drives
immune evasion in genetically reconstituted colon cancer metastasis, Nature, Published online: 14

February 2018, doi:10.1038/nature25492).

MEHUHTHOMBI COCTABIISIFOT MPHUONIU3UTENPHO 36 TNPOLEHTOB NEPBUYHBIX ONYyXOJeH Mo3ra.
OrcyrcrBre 3G GEeKTUBHBIX X MMHOTEPAIIEBTHYECKUX CPEACTB MPHUBEJIO K OMCKY HOBBIX TEPAIUii,
HALIEJIEHHbIX HA POCT PEryJSITOPHBIX LUTOKMHOB. Cpeam HUX OCOOEHHO aKTyaJbHBIMH MOTYT
ObITh 4YJIeHBbI HazZiceMelicTBa TpaHchopmupyrorero ¢akropa pocra-dera (TGF-B). 3aboneBanust
Ha OoJiee BBICOKMX CTaausiX, B YAaCTHOCTH, AHAIUIACTHYECKHE MEHUHTHOMBI, HUMEIOT CaMyIO
BBICOKYIO CTENEeHb PELUAMBOB M CaMblii HU3KHI OTBET Ha JIIOOYIO CYLIECTBYIOIIYIO TEPAITHIO
mr000ii cragnu MeHUHruoMbl. Boccranosenue nyteit naruoutopHoro curnanunara TGF-f3 moxxer
OBITh BaYKHBIM KOMIIOHEHTOM Ui pa3paboTKu 3P (PEeKTUBHBIX XHUMUOTEpanuii MeHuHruom. Ha
OaHHBIA MOMEHT TMpsIMble TEPAIeBTUYECKHE BAPHUAHTbI OrPAHWUYEHBbl, OTYACTH, U3-32
TOKCUYHOCTEH, CBSI3aHHBIX C BOCCTaHOBJIeHHEM uHTHOMpoBanus TGF-B ucxonnoro yposus. Tem
HE MeEHee, IpH 3JI0KAYeCTBEHHBbIX HOBooOpasosanusix, rae TGF-B mnepekmodaercss ¢
MHTHOMPYIOIIEro BO3JEHCTBHS HAa CTUMYJHPOBAHHE IMPOrPECCHPOBAHUS OMYXOJIH, CHUTHAIMHT
TGF- MmoxxeT OIOKHPOBATHCS HU3KOMOJIEKYISIpHbIMUA HHrHONTOpamu perenropa TGF-B I tuma.
IIpenBaputenbHble HWCCIEAOBaHUS MMOKa3amu, uro LY 2157229 (ranynuceptud) sBisieTcs
s¢¢extuBHbIM npu Onokuposanuu 3¢pdexroB TGF-B. (Johnson, M. D. Transforming growth
Jactor p family in the pathogenesis of meningiomas, World Neurosurgery, doi:
10.1016/j.wneu.2017.03.058).

Ilanyauceptn® sBnsercs unruOutopom kuHasel TGFPRI, kotopeiii B Hacrosiee Bpems
HAXOIUTCS HAa CTAJAMU KJIMHUYECKOH pa3paOOoTKU AJisi MPUMEHEHUs MPH PAa3JIMYHbIX BUAX paka
(Herbertz, S et al, Clinical development of galunisertib (LY2157299 monohydrate), a small
molecule inhibitor of transforming growth factor-beta signaling pathway, Drug Design,
Development and Therapy 2015:9 4479-4499). Uarubupyer nomen kuHassl TGFPRIJALKS ¢
ICso 0,172 mxM, ALK4 ¢ ICso 0,77 mxM. Takke wuHruOupyer psini IOpyrux KHHA3 C
cyomukpomossipasiMi [Cso, Brirouass MINK, TGFBRIIL, ALK6 u ACVR2B. Cornacuo Gonee
PaHHUM OTHYETaM BBICOKHE JJO3bI 3TOTO COSAMHEHHUS aCCOLIMUPOBAINUCH C TOOOYHBIMU 3 heKkTamMu
y KpbIC 1 cobak. Takum obpa3omM, peKOMEHAyeTCsl COOIOIaTh BBICOKYEO TOYHOCTD MPH BBIOOpE
PEKUMOB  JTO3MPOBAHUSI Y CYOBEKTOB-MIOJEH Ui MOCTHXKEHHUS kemaemoro sddekra ¢
MHHHMMAJIBHON TOKCHYHOCTBIO. DTO COENUHEHHE SIBISIETCS OMOIOCTYITHBIM IMPHU MEPOPATHHOM
npueme. (Yingling, J. M. et al, Preclinical assessment of galunisertib (LY2157299 monohydrate),
a first-in-class transforming growth factor-p receptor type I inhibitor, Oncotarget. 2018 Jan 23;
9(6): 6659-6677).
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Hpyrum uarudburopom kuHasel perenropa [ tuna TGF-B, Haxopsiimumcest Ha CTaguy KIIMHUYECKON
pazpabotkuy, sBisercss EW-7197, koropsiit nuarnoupyer ALKS co 3Hauennem ICso 0,013 MxM B
aHanmu3e KHWHa3bl. OJTO BbICOKOCeNeKTHBHbIN uHruourop ALKS/ALK4 u B uccnemoBaHuu
(apMakOKMHETUKH Ha KpbICaX IMPOJEMOHCTPUPOBAT OHONOCTYIIHOCTh IPHU MEPOPATBHOM
npumeHernu 51% c BbicokuM cucteMHbIM BosneiictBueM. (Jin, C.H. et al, Discovery of N-((4-
(/1,2,4] Triazolo[ 1,5-a[pyridin-6-yl)-5-(6-methylpyridin-2-yl)- | H-imidazol-2-yl)methyl)-2-
Sfluoroaniline (EW-7197): A Highly Potent, Selective, and Orally Bioavailable Inhibitor of TGF-f
Type I Receptor Kinase as Cancer Immunotherapeutic/Antifibrotic Agent, J. Med. Chem. 2014,
57,4213—4238).

DubpO3HbIE COCTOSHUS

MHOro4YHCIIeHHbIE TaHHBIE CBUAETENBLCTBYIOT O TOM, 4YTO KaHOHHMYeckwil mytb ALKS/Smad3
CIJIPHO BOBJIEYeH B martoreHe3 (uOpo3a BO MHOIHX TKaHsAX. llepopaipHOe NpHMEHEHHe
HU3KOMOJIEKYJIIPHOTO CEJIEKTHBHOIO MHIHONTOpa KMHA3HOH akTuBHOCTH ALKS mHrnGmposano
¢ubporeHes B KpbICHHOW Monenau mporpeccupytomero BeizBaHHOro TGF-f1 ¢pubposa nerkux.
Kpowme toro, y mbimeii ¢ HokaytoM o Smad3 HaOmogancs yMEeHbLIEHHbIH (GHOPO3 B IIMPOKOM
IMana3oHe SKCIEPUMEHTANbHBIX MOJENeH M OHHU SBJISIOTCS YCTOWYMBBIMH K BBI3BAHHOMY
OoneomMuuHOM (GUOPO3y Jerkux. AHAJOTHMYHO, Bce M3 (PuOpo3a KOXKMU Moche OOJNydeHHs,
WHTEPCTUIHAIBHOTO (UOPO3a MoUeK, MPOUCXOISIIETO B Pe3yJIbTaTe OHOCTOPOHHEH OOCTPYKIIMH
MOYETOUHUKa, U Gudbposa cepama ocnadnAoTcs y *KUBOTHBIX ¢ nedumurom Smad3. (Biernacka,
A. et al, TGF-p signaling in fibrosis, Growth Factors. 2011 October; 29(5): 196-202.
doi:10.3109/08977194.2011.595714).

HUHruOuTopsl BHYTPUKJIETOUHOr0 mnyTH curHaiuara TGF-f npuMeHumsl st JiedeHus
¢ubponpommpeparuBHbix 3adoneBannii. B wactHoctn, pubponpomudepaTrBHbie 3a00aeBaHUS
BKJIFOYAIOT 3a00JIeBaHMSI TOYEK, CBsI3aHHbIE C Heperyjmpyemoi aktuBHOCTbIO TGF-B, u
ype3MepHbIM GuOpo3oMm, Bkiro4as riomepyioHegputr (I'H), Takoil kak Me3aHTHAJIbHBINA
npomdepatuBHblii [H, nmmynnenii ['H u cepnoBuanbiii 'H. Jlpyrue modeyHble COCTOSIHHS
BKJIFOUAIOT JTHA0ETUYECKYI0 He(pOMaTHIO, MOYEYHbIH WHTEPCTHIHAIbHBIA (HUOPO3, MOUEHHbIH
¢ubpo3 y manueHToB, KOTOpble INEepeHecan TpaHCIuTaHTanui. KomareHoBble COCYOHCTBIE
HAPYLICHUS BKIOYAIOT MPOTrPECCUPYIOIUI CUCTEMHBIH CKIIEPO3, TOJMMHUO3UT U CKJIEPOAEPMHIO.
AyTOMMMYHHbBIE HApyLICHUs, CBs3aHHbIE C (puOponponndepaTHBHBIMH XapaKTEPUCTUKAMHU,

NPEACTABISIIOT COOOH CHCTEMHYIO KPACHYIO BOJTYAHKY U PEBMATOUIHBIN apTPHT.

Muenodpudposz (M®) npexncrasiser coboil HapylIeHHe KOCTHOIO MO3Ta, XapaKTepHU3yroIueecs

KJIOHAJIBbHOW  Muesnonponudepanueii, aOeppaHTHBIM  NPOAYLUPOBAHUEM  LIUTOKHHOB,
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SKCTPaMENYJUISIPHBIM I'€MOII0330M M (PUOPO30M KOCTHOT'O MO3ra. XOTsl COMAaTUYECKHE MyTalliH B
anyc-kuHaze 2 (JAK2), Bupyce wmmenonponudeparusuoro neiikoza (MILJI) u rene
kanperukyniuHe (CALR) Obumn uaeHTnduuupoBaHbl B TATOreHe3e OSTUX 3a00JeBaHUM,
uHruouropel nytu JAK2 He mokaszanu 5(pQexTHBHOCTh B yIy4IIEHMH COCTOsHUS npu MDD y
nauueHToB. Unensl cemeiictBa TGF-B mpencraBistor coboi npopuOpo3Hble LUTOKHHBIL, U
3HaUMTeNbHAs CBepXokcnpeccus nzodopmel TGF-B1 Habmonanace B 00b1oii Koropre 0Opasnos
OT mauueHToB ¢ mepBudHbIM M®. Beiio mokaszano, uro TGF-fl crumynupyer ocakaeHue
U30BITOYHOTO KOJUTAre€Ha ME3eHXMMHBIMU CTpoMaibHbIMU KieTkamu (MCK) nmyrem aktuBauuu
nytu kuHa3bl perenropa [ TGF-B (ALKS)/Smad3. Ucnonp3oBanue ratyHucepTuda, KIMHUIECKH
akTUBHOrO mHruomropa ALKS, 3HauumTenbHO yiaydmaer coctosHue npu M@ B MBIIIHUHBIX
Mozensix. JlaHHbIe MOKa3bIBAIOT POJIb OCH 3JIOKAYECTBEHHBIX I'€MATOMOITHUYECKUX CTBOJIOBBIX
kierok (I'CK)/TGF-B/MCK B narorenese M® u obecrnieqnBarOT JOKJINHUYECKOE 0OOCHOBaHHE
nnst 6nokaner ALKS B kauecTBe Tepanesrudeckoii crpareruu npu M®. (Yue, L. et al, Efficacy of
ALKS inhibition in myelofibrosis, JCI Insight. 2017;2(6):€90932;
doi.org/10.1172/jci.insight.90932).

Kpome Toro, Obumi mpoBENEHBI MCCIENOBAHMS 1O H3YUEHHIO TEPANeBTHYECKOrO IMOTEHIHaIa
unarudburopos  TGF-f B mnpenorepamenun oOpa3oBaHUs NEPUTOHEANBHBIX CIAEK IOCKE
XUPYPTUYECKOrO BMEINATENbCTBA, M PE3YJIbTAThl IMOKA3bIBAIOT, YTO O3TOT BUA COETUHEHUI
3HAYUTEJIBHO CHIDKAET 00pa30BaHue Craek MyTeM MHIMONPOBAHUS BOCIIANIEHUS], OKHUCIUTEIBbHOTO

CTpe€CCa, CHWIXCHHA PEryJiiUuN IMPOBOCIHAJINUTE/IBHBIX I'€CHOB, a TaKXKE€ IOAABJIACT (I)I/I6p03 151

npodudposubie Monekynbl (Soleimani, A. et al, Novel oral transforming growth factor - f

signaling inhibitor potently inhibits postsurgical adhesion band formation, J Cell Physiol. 2019;1-
9).

bbuto pa3paboTaHO HECKOJNBKO HEOONBIINX MOJIEKYJ, KOoTopble mHruOupyror ALKS, u onum
NOKa3bIBAIOT OOHANEKHUBAIOIINE Pe3yJIbTAaThl B JKUBOTHBIX Mozensx (puoposa mouyek. OmHako
BOIIPOCHI OCTAKOTCSI KACATENIBHO TOMEOCTATUIECKOH ponn curHanuara ALKS u, Takum o6pasom,
BJINSTHYS Ha 0€30MaCHOCTD IPH HALIGIMBAHUU HA 3TOT (pepMeHT. MccnenoBanne nokasaso, 9To 1o
pe3yibTaTaM IMMYHOTHCTOXMMHYECKOTO aHan3a B cepaue skcnpeccrst ALKS Obuta yHUKaIbHOM
s knarnaHoB. JIBa coemuuenmst (AZ12601011 u AZ12799734) TectupoBanu Ha KpbICax.
Mukpockonudeckasi OLEHKa MOKa3ana MopakeHNs KIIAMaHOB CepALa B OTBET Ha JIEUEHHE JI00BIM
u3 coenuHeHnil. O6a coeqMHEHNsT MHIYLUPOBAIA THCTONATOJIOIMYECKUE MTOPAKEHUS KIIAlIaHOB
cepiLa, XapaKTepH3yIIuecs KpOBOU3IUSHIEM, BOCTIANICHNEM, JereHepanuei 1 npoiaudeparnueit
MHTEPCTULMANIBHBIX KJIETOK KiamaHoB. [laTosmorust Habmromanach y BCEX SKUBOTHBIX IPH BCEX

IIPOTECTUPOBAHHBIX 103aX, U OHA BO3HUKAJA BO BCEX 4UeThIpeX kianaHax cepaua. Ananus ALKS



B CepALAxX KPBIC INOKa3aJl SKCIPECCHI0 B KJIAllaHAaX, HO He B MHOKapne. 1o cpaBHEHHIO C
KOHTPOJIbHBIMH JKMBOTHBIMH ypoBHU OenkoB ALKS Obutn HEM3MEHHBIMH B KJIallaHax CepAaLa
JKMBOTHBIX, IIO/IBEPTHYTHIX 00paboTKe. DTH Pe3yIbTaThl CBUAETEIBCTBYIOT O TOM, YTO CUTHAJIMHT
TGF-B nmocpencrBom ALKS urpaer BaxxHyI0 pojib B COXPaHEHHH LEJIOCTHOCTH KJIANIAaHOB CEPILIA.
(Anderton MJ et al, Induction of Heart Valve Lesions by Small-Molecule ALK5 Inhibitors,
Toxicologic Pathology, 39: 916-924, 2011).

Kpome Toro, apyroii uaruourop ALK-5, ranyauceptud, TeCTUpOBaIM Kak Ha KPbICax, TaK U
cobakax. M y Tex, u y apyrux cepaue u OOJbIIne COCYIbl MACHTU(DHUIIMPOBATIN KaK OCHOBHBIC
OpPTaHbI-MHUIIEHH JJII TOKCUYHOCTU. Pe3ynbTaTbl HCCIEAOBAHUH B OTHOLIEHHH CEPIEYHO-
cocynucToii cucrembl 'y kpbic F344, obOpabortanmHbix LY2157299, ObLiM  BBISIBIECHBI
JeTeHepaTUBHbIE U BOCIAJHUTEIbHBIE MOPAXKEHUs KJIAMaHOB (BaJbBYJIOMATHS), ACTEHEpaUUs U
HEKPO3 MHOKap/a, A0PTUT C PA3PbIBOM, BACKYJIUT/TIEPUBACKYJIUT U YBEJIUUYEHHBIE MACChI CEPILIA.
(Stauber et al, Nonclinical Safety Evaluation of a Transforming Growth Factor f Receptor 1
Kinase Inhibitor in Fischer 344 Rats and Beagle Dogs, J Clin Pract. 2014, 4:3).

Cunnpom pasapaxkessoro kumeunuka (CPK)

B kumeuHnke MHOXECTBO MMMYHHBIX M HEUMMYHHBIX kietok mnpoayuupyor TGF-f1, u
MPAaKTHYECKU Ha BCE KJIETKH CIM3UCTON HareneH 31oT nutokuH. TGF-B1 cekperupyercs: xak
4acTb JJATEHTHOTO KOMILIEKCA, KOTOPBIM COAEPKUT aCCOLMUPOBAHHBIN C JJATEHTHOCTBIO MENTU
(LAP) u narentneiii TGF-B-cBsa3piBatomuii Oenok. JlaHHBIE, MOJNYYEHHbIE U3 IIOCIEIHUX
UCCJIEIOBAHMH, SICHO TIOKa3bIBAIOT, YTO TpaHchopMupyromuii paktop pocta 1 sBisieTcst OTHOM
U3 KIFOUEBBIX MOJIEKYJI, BOBJEYEHHBIX B PErYJSALUI0O OMOJOTMU SIHTENHANBHBIX KIETOK U

HMMYHUTCTA KUIICUYHUKA.

OTH WHCCAeNOBaHUS TMOMYEPKUBAIOT BakHylo poib TGF-Bl1 B mommepskaHuu roMeocrasa
KUIIEYHHKA U TIOKA3bIBAIOT, YTO Ae(eKTHas (PYHKIHS 3TOrO LIUTOKHHA MOXKET CIIOCOOCTBOBATH
aKTUBALUY W/WJIM YCUJICHHUIO TaryOHbIX curHaioB B kutneyHrke (Troncone E. et al, Transforming
Growth Factor-f1/Smad7 in intestinal immunity, inflammation, and Cancer, Front. Immunol.

9:1407, 2018).

J1o cHX Top UCCNEeNOBaTENN U3yHald MEXaHU3MbI BOCTIAJICHUS JIJIs1 OOJIETYeHUs] U UHTHOMPOBAHUS
¢ubpoza kumeyrnka. OqHAKO MPOTHBOBOCIIAUTENBHBIE CPEICTBA UMEIOT PA3JINYHbIE POOIIEMBI
U OTpaHHWYEHHUs] IJIs1 OOJIErYeHHUs] COCTOSIHMA WM JieueHus: (udpo3a MpH BOCHAIUTEIHHOM
3aboneBannu kumeunnka (B3K). Takum oOpazom, nmnst nedennst (uOpo3HBIX 3a00ieBaHUM
HEOOXOIMMO M3YYUTh HOBBIE MOAXONbI K MPOTUBOGUOPO3HBIM MexaHusMaM. Psn myOnukariuii

MOKa3aJ, YTO MOJIEKYJibl, cBsizaHHble ¢ curHaauHrom TGF-f, Obutn BOBnedeHbl B (Hudpos,
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CJIEZIOBATENIbHO, 3TO BaXKHAsI MUINEHb B pa3BUTUM (UOpO3a KHUINEYHUKA, IMOCKOJBKY OHa
KOPPEIHPYET CO CIOKHBIMH M PA3JTHMYHBIMU MYTSMH CUTHAJIMHIA, PETYJIUPYIOLIMMH MEXaHU3M
pasButusa (udposa kummeunuka npu B3K. Takum obpaszom, curHamuar TGF- ssisercs
NOTEHIUAJIBHON CTpaTeruel A jnedeHus u oOjerdeHus: Guopos3a mpu HECKONbKUX (HUOpPO3HBIX
3aboneBanmsx, Bkmodas B3K. (Yun S. M. et al, The Molecular Mechanism of Transforming

Growth Factor- p Signaling for Intestinal Fibrosis: A Mini-Review, Frontiers in Pharmacology,

Mini-Review, published: 27 February 2019; Binabaj MM et al, EW - 7197 prevents ulcerative

colitis - associated fibrosis and inflammation, J Cell Physiol. 2018;1-8).

3aboneBanus rias

Tpanchopmupyrommii pakrop pocra-f (TGF-) mMoxker urpats poip B maToreHe3e NEpBUYHOM
otkpeiToyroneHoi rnaykomel (ITIOVYIT). TGF-B Oem1 BoBineuen B martorenes I[IOVYI, wu
NOTeHIHaJIbHbIE 00acT Ut HatenuBaHus Ha TGF-B BKiIrOUaroT mpoayupoBaHne, aKTUBALIUIO,
HUCXOZSINME CUTHAJIBl W JIOKaNbHyH  peryisuuro. lloBeimenasie ypoBau TGF-B
O0OHapY>KUBAIOTCS BO BHYTPUTJIA3HON JKUJIKOCTH M B PEAKTUBHBIX aCTPOLIUTAX TNIA3HOTO HEPBA Y
MALIUEHTOB C TTIayKOMOM. XOTs MOC/eHee UCCIeIOBAHNE OTKPBUIO MHOTHE HEU3BECTHBIE, Oosee
rny0okoe MoHMMaHue myTed kierouHoro curHanuara TGF-f HeoOxomumo mysi paspaboTku
BO3MOXHBIX cTpareruii BMemarensctsa B TGF-P. (Wang, J. et al, Targeting Transforming Growth

Factor-b Signaling in Primary Open-Angle Glaucoma, J Glaucoma 2017;26:390-395).

3a0oneBanusi r1a3, CBs3aHHble ¢ (uOponpomudpepaTUBHBIM COCTOSHUEM, BKJIOUYAIOT
npou(epaTUBHYI)  BUTPEOPETHHONATHIO, BO3HHUKAIOINYK)  BCJEACTBHE  OMEPALMHM  TIO
pe€rlaHTallu CETYATKH, YAAJICHHUE KaTapaKThbl C HMHJ’IaHTaL{Heﬁ HCKYCCTBEHHOI'O XpyCTaJiIuKa U
IAPEHUPYIOLIasi ONepanusi Mo MOBOAY TIIAyKOMBbI ACCOLMUPYIOTCS C YPE3MEPHOM MPOAyKIMEi

TGF-B1.

ABTOpBI HACTOSIIIErO U300peTEeHUsT pa3padoTaal HOBbIE MPOU3BOMHbBIE OEH3MIAMUIA, YIOOHBIM
00pa3oM 3aMeIeHHbIE, B KA4eCTBE MOLITHBIX HHIHOUTOPOB ImyTH curHanuira TGF-, B wactHocTy,
B KauecTBe MHIHOUTOpOB penenropa | TpaHcopmupyromero ¢akropa pocrta-f/akTHBHUH-
nonodHoit kwHasel S5 (TGFBRI/ALKS), umeromux HHU3KOE CHCTEMHOE BO3ACHCTBHE, YTO
o0yieryaer mpenoTBpAIleHNEe 3HAYUTEIBHBIX XOPOIIO M3BECTHBIX NMOOOYHBIX 3¢ dekron. Takum
oOpa3om, Hacrosimee u3o00pereHHe packpbiBaeT HHrUOMTOPHl ALKS ¢ HH3KMM CHCTEMHBIM

BO3JIEHCTBUEM, YTO MPUAAET UM XOPOILINN TEPANIeBTUYECKHUI JUATA30H.

CYINHOCTD U30BPETEHUA
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B omHom u3 ero acmektoB (acmekre 1) Hacrosimee HM300peTeHHE OTHOCUTCSI K HOBBIM

MPOU3BOAHBIM OeH3MmIaMua, yIOOHBIM 00pa3oM 3aMelieHHbM, popmyJis (I):

rae:
- R! mpencrasnsieT coboii HezaBucuMO | Uy 2 TPYMIIbL, BLIOPAHHLIE U3:
a) aTOMa rajioreHa,

b) nunelinoro win pazseTBieHHOTro C1-Csankuia, HeoOs13aTeIbHO 3aMeIeHHOro 1, 2 uim

3 aToMaMu rajioreHa,
C) LIUAHOTPYIIIIBI,
d) Ci1-Csankokcw,
e) -COOH,

- R? npencrasnsieT coboii rpymmy, BLIOPAHHYIO U3
a) atoma BOIOpO/Ia,
b) Ci-Csankmuna,

C) C3-Ciukaoankuna,
- R? npencrasasieT rpynmny, BLIOPAHHYIO U3:
a) C1-Csankuia, HeoOs3aTeIbHO 3aMeeHHoro 1, 2 uiu 3 aToMaMu rajioreHa,
b) aroma Bomopona,
C) aTOMa raJIoreHa,
- R* u R’ He3aBUCUMO MPEACTABIAIOT COOOM MYy, BHIOPAHHYIO U3

a) aToOMa BOAOPOJa,
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b) C1-Csankuia, HeoOs3aTebHO 3aMeleHHoro 1, 2 win 3 aToMaMu rajioreHa,
C) aTOMOB TaJIOTeHa,

- n umeeT 3HaueHue O, 1 vnm 2,

U uX (papMareBTUYEeCKU PUEMIIEMbIM COJISIM.

Bo BTOpoM acnekte Hacrosiiee H300peTeHne OTHOCHTCS K CIOCOOaM MOJy4eHHsI COSTUHEHHH

acrekra 1.

B Tpetbem acnekTe HacToslIee M300pETEHHE OTHOCHTCS K (papMarleBTUYECKHM KOMITO3HLIUSIM,

COACPKAIINM COENUHECHUE ACIICKTa 1n paS6aBI/ITeJ'Ib HNJIN HOCUTEIIb (I)apMaueBTqucxoro aCIICKTa.

B uerBepTOM acnekTe HacTosIee H300pETEHNE OTHOCHTCS K (papMalieBTHYECKUM KOMIIO3HLIUSIM
COTJIACHO TPETbEMY acIleKTy, OIHMCAHHOMY BBIIIE, KOTOPbIE IOIMOJHHUTEIBHO CONEpIKaT
TepaneBTHUeCKH 3(P(EeKTHBHOE KOJNMYECTBO TEPANEBTHYECKOIO CPEACTBA, BBHIOPAHHOTO U3
CpeAcTBa, MPUMEHUMOTO ISl JIeUeHHs 3a00JIeBaHUI KeNyJOUHO-KUIIEYHOTO TPAKTA, TAKUX KaK
BOCIIAJIUTENbHBIE 3200JI€BaHNSI KMIIEUYHUKA, CPENU KOTOPBIX Oosie3Hb KpoHa U sI3BEHHBIN KOJUT,
¢ubpo3 meueHn W pak, B YACTHOCTHU paK >KENyJKa, paK MUINEBONA U KOJOPEKTAIbHBIH pakK;
¢ubpo3HbIX 3a00N€BaHUN KOXKH, TaKMX KakK CKJIEpoaepMHus, HedporeHHas (GpuOposupyromas
JepMOTIaTHs, CMEIIaHHOe 3a00JIeBaHNE COENUMHUTENIbHON TKAHH, CKIEPOMUKCEAEMa, CKiIepenemMa
1 303uHO(UIBHBIN pacuuuT, GUOPO3HBIX 3a00€BaHMI 143, TAKUX KAK CHHAPOM CYXOro IJasa,
BO3pACTHAsI MaKyJIsIpHAs IereHepaiusi, o0pa3oBaHue pyoIOB B pOTOBHIIE U KOHBIOKTHBE, PrOpo3
HIOCJIe KaTapakThl, NpoirdepaTuBHas BUTPEOPETHHONATHS 1 nponudepaTuBHas nuadeTnyeckas

pE€TUHOIIATHSA.

B msToMm acriekte HacTosiiee n300peTeHne OTHOCUTCS K MPUMEHEHUIO COeIMHEeHnH acrekra | B
MPOU3BOJICTBE JIEKAPCTBEHHOT'O CPEICTBA IJIsl JIEYeHUs! 1/UJTH TPeOTBpallieH st 3a00IeBaHUs UITN
MaTOJOMMYECKOTO COCTOSIHUSI, KOTOPOEe MOKHO OOJIErdUTh MyTeM WHTruOMpoBaHus perentopa I
tpanchopmupyromero ¢pakropa pocra-f (TGFBRI)/ALKS, Takux kak 3a00JeBaHUs KeJTyT0THO-
KUIIEYHOrO TPAKTa, HAMpPUMEp, BOCHAIUTEbHbIE 3a00JICBAHUS KHUIIEYHHKA, CPEOU KOTOPBIX
Oonesnp KpoHa u si3BeHHBIH KOMUT, puOpO3 meueHn W pak, B YACTHOCTH paK JKeNyAKa, pak
NHIIEBO/IA U KOJIOPEKTANIbHBIN pak;, puOpo3Hbie 3a00eBaHUs KOXKH, TAKHE KaK CKISPOIEPMUS,
HedporeHHast GuOPO3UPYOIIasi IePMOIATHSI, CMEIIAHHOE 3a00JIeBAaHUE COSUHUTEIbHON TKaHH,
CKJIEpOMHKCEIeMa, CKiiepeneMa W S03MHOPWIbHBIN (hacuuuT, HuOpo3HbIe 3a00JIeBaHUs TJIa3,
TaKue KaKk CHHIPOM CYXOro IJia3a, BO3pacTHasi MaKyJsipHasi iereHepanusi, oOpasoBaHue pyoLoB B
poroBuIle U KOHBIOKTHBE, (puOpo3 mocie kaTapakThl, mposnndepaTuBHAsE BUTPEOPETHHONATHS

npoudepaTuBHas 1uadeTHUeCKast pETHHOMATHSI.
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B mecrom acmekte Hacrosiee U300pETEHHE OTHOCHTCA K Crocobam JiedeHusl W/Wid
NpEeNOTBPALICHUs] 3a00I€BAaHUN WMJIM MATOJOTMYECKUX COCTOSIHUI, KOTOpbIE MOXHO OOJIerduThb
nyTeM UHruOuposanus peuentopa I Tpanchopmupyromero gakropa pocra-f (TGFBRI)/ALKS,
TAKUX Kak 3a00JeBaHMs KEIyIOYHO-KUIIEYHOrO TPaKTa, HANpHMEp, BOCIAJIHTENbHbBIE
3a0oeBaHus KUIIEYHUKA, Cpen KOTOphIX OonesHb KpoHa 1 s3BeHHbII KomuT, GUOPO3 NeYeHu u
paK, B YaCTHOCTH PaK JKEeJIyJKa, paK MUIIEBOJA H KOJIOPEKTAJIbHBIN pak; GHUOpo3HbIe 3a001eBaHNs
KOKM, Takue Kak ckiepomepmusi, HedporeHHass (puOpo3upyroiias aepMONaThs, CMeIlaHHOe
3a00jieBaHNE COEIUHHUTENIbHON TKaHH, CKJIEPOMHKCENeMa, CKiepeneMa W 303UHOPHIbHBIN
¢dacuuut, ¢Gubpo3Hble 3a00NeBaHMS TIJ1a3, TaKWe KaK CHHAPOM CYXOro IJia3a, BO3pacTHas
MaKyJsIpHasi aereHepanus, oOpa3oBaHHe PyOLIOB B POrOBHIE M KOHBIOKTHBE, (uUOpo3 mocie
KaTapakTbl, MpoiudepaTHBHAsl BUTPEOPETUHOMATHS U mponudepaTuBHas auabeTUdecKas

PETUHOIIATHUA.

B cempmoMm acmekTe Hacrosimee H300pETeHHE OTHOCHUTCS K KOMOHMHHMPOBAHHOMY MPOIYKTY
COEMHEHUs MEPBOrO acleKTa, OMMCAHHOTO BBINIEC, C OJHUM WM Oojiee TepaneBTHUYECKHMHU
CpeACTBaMH, KOTOPbIE, KaK W3BECTHO, MPUMEHUMBI IPH JieueHNH 3a00JIeBaHNH, BBIOPAHHBIX U3,
HampuMmep, 3a00NeBaHUN O KENYIOYHO-KHIIEYHOTO TPAKTa, TAKUX KaK BOCIAJIUTEIbHBIE
3a0oneBaHMs KMIIEYHUKA, CPEIU KOTOPBIX Oone3Hb KpoHa u s3BeHHBIN KOUT, GuOpo3 neueHu u
paK, B YaCTHOCTH PaK >KEJIyAKa, paK MHUIIEBOAA U KOJOPEKTANbHBIN pak; GUOpO3HBIX 3a001€BaHMI
KOXKH, TaKUX Kak CKjeponepmusi, HepporeHHas (uOpo3upyromas OepMOMNaTHs, CMEIIaHHOEe
3a00eBaHNe COETUHHTENIbHONH TKaHH, CKJIEPOMHKCENeMa, CKiepeaeMa M 303MHO(PHIBHbIA
dacuunt; ¢GuOpo3HBIX 3a00NeBaHUIl INIa3, TAKUX KaK CHHAPOM CYXOro TIJla3a, BO3pACTHAs
MaKyJsipHasi JereHeparus, oOpa3oBaHHe PyOLIOB B POTOBHIIE M KOHBIOKTHBE, (pubpo3 mocie
KaTapakThl, mNpojudepaTHBHAS BUTPEOPETUHONMATHS W TNpojudepaTHBHAsS aAuadbeTHYeCKas

PETUHOIIATUA.

B BOCbMOM acrekTe HacTosiee H300peTeHHe OTHOCUTCS K COEAMHEHHIO acrekTa 1 s
NpUMEHEHHs] NpPU JIEYeHHUH W/WIM TPENOTBPALIeHUH 3a00JeBaHUsl WM MaTOJIOTUYECKOro
COCTOSIHMSI, KOTOpPO€  MOXKHO  OOJierduTh  myTeM  WHruOupoBaHusi  peuenropa [
tpancdopmupyromero ¢akropa pocra-f (TGFBRI)/ALKS, Takux kak 3a00JeBaHUS KeJTyIOYHO-
KUIIEYHOrO TPAaKTa, HAMpPUMEp, BOCMAIUTEbHbIe 3a00JIEBAHUSI KHUIIEYHHKA, CPEOU KOTOPBIX
Oonesnp KpoHa u si3BeHHBIH KOMUT, puOpO3 meueHu M pak, B YaCTHOCTH PaK JKENyIKa, pak
NUIIEBOJA U KOJIOPEKTAIbHBIA pak; GpuOpo3Hble 3a001€BaHUS KOXKH, TAKUE KaK CKJIEPOAEPMHS,
HedporerHast GuOpo3UpyrOIIasi AePMOIATHsI, CMEIIAHHOE 3a00JIeBAaHUE COSUHUTENIbHON TKaHH,
CKJIEpOMHKCeIeMa, CKiepeneMa W 303MHOGWIbHBINA (hacuuut, GuOpos3Hbie 3a00NieBaHUs IJIa3,

TaKue Kak CHHAPOM CyXOro IJ1a3a, BO3pACTHAsl MaKyJIsIpHAs JlereHeparusi, 00pa3oBaHue pyoOLoB B
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pOroBuIle U KOHBIOKTHBE, (prOpo3 mocie karapakThl, nponndepaTuBHash BUTPEOPETHHONATHS U

npoudepaTuBHas 1rHadeTHUeCKast PETHHOIATHS.

B KOHKpETHOM BapHaHTe OCYLIECTBIICHUs coequHeHus popmyibl (I) UMEIOT HU3KOE CHCTEMHOE
BO3/IEHCTBHE IOCJE NMEPOPANbHOrO MpHUEMa, MECTHOTO WM BBEACHHUS B IJla3a M3-32 MX OYEHb
HI3KOH MeTaboMnyeckoll CTaOMIIBHOCTH, YTO MPUBOAUT K OOpa3OBaHUIO HEAKTUBHBIX
merabonutoB. I1o 3TOi npuyMHE OHYU, B YACTHOCTH, MOIXOAAT AJISI JieueHus 3a00NeBaHu, TaKUX
Kak 3a00JIeBaHMS JKEJyTOUYHO-KHUILIEUHOTO TPAaKTa, BKJIOYAs BOCHAJIHUTEIbHBIE 3a00JI€BaHMUS
KUIIEYHHUKA, Cpenu KOTOpbIX Oosie3Hb KpoHa W si3BeHHbIH KoauT, (puOpo3 medeHu u pak, B
YAaCTHOCTH PaK JKEJy/IKa, PaK MUIIEBOJA M KOJOPEKTaNbHbIN pak; puOpo3HbIe 3a001eBaHUsI KOKH,
TaKWe Kak CKJepoaepmusi, HepporeHHas (GuOpO3UpyrOIasi JepPMOMATUs, CMEIIaHHOe
3a0o0NeBaHNe COEAMHUTENIbHOW TKAHHW, CKIEPOMHKCEIEeMa, CKiIepeneMa H 303MHO(PHIbHBINA
¢dacuuut, ¢ubpo3Hble 3a00NeBaHMs IJ1a3, TaKWe KaK CHHAPOM CYyXOro rIJia3a, BO3pPacTHas
MaKyJsIpHasi aereHepanus, oOpa3oBaHHe PyOLIOB B POrOBHIIE M KOHBIOKTHBE, (uOpo3 mocie
KaTapakTbl, Mpoiu(epaTHBHAsl BUTPEOPETHHOMATH M mnponudepaTuBHas auabeTUYecKas

PETUHOIATUA.

Kak Opuio ckazaHo paHee, NPOU3BOAHBIE OEH3WIAMUAA II0 HACTOSINEMY H300pPETEHHUIO
NPUMEHUMBI B JICYCHUH WJIH MPEAOTBpaIeHnu 3a00NeBaHUMN, KOTOpbIE, KaK W3BECTHO, MOKHO
00JIer4uTh MmyTeM JieueHuss nHruouTopom penenropa I rpanchopmupyromero gakropa pocra-3
(TGFBRIYALKS, Takux kak 3a00J€BaHUS JKEIyIOYHO-KHIIEYHOTO TPaKTa, TaKue Kak
BOCHAJIMTENbHBIE 3a00JIeBaHUS KUIIEYHUKA, CPEAHN KOTOPBIX Oone3Hb KpoHa U si3BEHHBIN KOJHT,
¢ubpo3 meueHW M pak, B YACTHOCTH PakK >KEIyJAKA, PaK MHUINEBOJAA M KOJOPEKTAJIbHBIN pak;
(¢ubpo3Hble 3a00NieBaHUST KOXKH, TaKhe Kak Ckjepomepmusi, HepporeHHas (HuOpo3upyrorasi
JepMOTIaTHsI, CMeLIaHHOe 3a00JIeBaHNE COSIMHUTENIbHOM TKaHH, CKJIEPOMHKCEIeMa, CKIIepernemMa
1 303MHO(IIBHBIA (acuuut; GuOpo3Hble 3a00eBaHuUs IJ1a3, TAKUE KaK CHHIPOM CYXOro IJasa,
BO3pACTHAsI MaKyJIsIpHAs IereHeparusi, oOpa3oBaHue pyOLIOB B pOrOBHIIE U KOHBIOKTHBE, GUOPO3
NoCJie KaTapakThl, mposrdepaTuBHas BUTPEOPETHHONATHS U nposudepaTuBHas nuadeTrnyeckas

PETUHOIATUA.

CrnenoBarenbHO, TNPOU3BOAHBIE IO HACTOSIEMY H300pPETeHHI0 M UX (papManeBTUYECKU
npUeMJIEMBbIE COJTA U (papMalleBTUYECKHE KOMITO3ULIMH, COAEp KaIiue TaKue COeANHEHHs W/ UiH
UX COJIM, MOYKHO HCTIONIB30BaTh B CMIOCO0E JISUEHHSI TATOJIOTMYECKUX COCTOSTHIH WITH 3a00J1€ BAaHHS
y YeJIOBEKa, KOTOPBIN BKIIFOYAET BBEIACHHUE CYOBEKTY, HYKNAIOLIEMYCs B YKa3aHHOM JICUEHHH,
3¢ (PeKTUBHOrO KOJIMYECTBA MPOU3BOAHBIX OCH3MJIAMUIA 110 HACTOSIIEMY H300PETEHHIO MITH UX

(bapManeBTUYECKU IPUEMJIEMON COJTH.
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B xonTekcTe nanHOro fokymMeHTa TepMHUH C,a-CpalIkiil BKIIIOUAET JIMHEHHbIE WM Pa3BETBICHHbBIE
paguKaibl, UMEIUe OT a 10 b aToMoB yriaepoaa. [IpeanodyrurenbHble pagukaibl UMEROT oT 1 10
6 aTOMOB yryepoaa, MpeanoYTuTeapbHo OT 1 1o 4 atomoB yruepona. Ilpumeps! TMHEMHBIX UIH
Pa3BETBIEHHBIX AJKWJIBHBIX PYIII NPEACTABIIAIOT COOONH METHJI, STHJI, H-ITPOIHJI, H30IIPOIHI, H-

Oyt n300yTui, BTop-OyTii, TpeT-OyTHil, TeHTHI U TeKCHIT.

B xoHTEeKCTe NaHHOrO AOKYMEHTa TEPMUH JUHEHHBbIH Wiau pas3BeTBieHHbIN Ca-Chanmkokcu
UCTIONBb3yeTCs Al 0003HAYEeHUs! PaaAnKajoB, Kotopble copepkarT Ca-CpalKUiIbHBIE pajNuKalbl,
cesi3aHHbIe ¢ aToMOM kucaopona (CxHax+1-O-). IlpeanoururensHple pangukansl UMEOT OT 1 1o 6
aTOMOB yIJIEpOAA, MNpeanodturenbHo or 1 mo 4 aromoB yruepona. IlpeanouturenpHble

AJKOKCHpaAHKaJIbl BKIIKOUAKOT, HAIMMPUMEDP, METOKCH, 5TOKCH, H-ITPOIMMOKCH, U3OIIPOITIOKCH.

B KOHTeKkCTe JaHHOTO TOKYMEHTa TEPMUH aTOM TajioreHa BKJIFOHYaeT aTOMBI XJIopa, propa, Opoma
U fof1a, MPEANOYTUTEIFHO aTOMBI PTOpa, Xj1opa u Opoma. TepMUH rajoreH, KOrna UCIOIb3yeTCsI
B KaueCTBE IMPHUCTAaBKH, HMEET TaKOE K€ 3HaueHHe. B kadecTBe eme OQHOrO mpuMepa

raJIOr€HaJKHJI O3HAYACT aJIKHIJI, 3aMeIeHHbIM OTHUM HJIH 0oJiee aTOMaMu rajoreHa.

B kOHTEKCTE NAHHOrO NOKYMEHTAa HEKOTOpPbIE M3 aTOMOB, PAAMKaJOB, LENEHd WIM LHKJIOB,
MIPEICTABJICHHBIX B OOIIMX CTPYKTYpax HACTOSINErO M300pETeHMs, SBJSIFOTCS «HEeoOs3aTeIbHO
3aMEeIEHHbIMIY». JTO O3HAYAET, YTO TH aTOMbI, PAIUKAJIbI, e UM LUUKIbI MOTYT OBITh WJIH
HEe3aMeIIeHHbIMH, HJIA 3aMELIEHHbIMU B JTIOOOM IMOJIOKEHUH OTHUM WK OoJiee, Hanpumep, 1, 2,
3 unu 4, 3aMECTUTENSIMU, IIPU ’TOM aTOMBI BOAOPOAA, COEAUHEHHBIE C HE3aMEILEHHbIMU aTOMAMU,
pagukanamy, LEMsIMA WIM LUKJIAMH, 3aMELIEHbl XUMHUYECKH MPUEMJIEMBIMU aTOMAaMH,
panukanamu, HensMu win nukiamu. Korna nea nim 6osiee 3aMecTUTeNei NPUCYTCTBYIOT, KasKABIN

3aMECTHUTENb MOXKET OBITh OIWHAKOBbIM HJIM PA3HBIM.

B KOHTEKCTe MAaHHOTO JTOKYMEHTa TePMHH (hapMalleBTHUECKH MPUEMIIEMAsT COJIb UCIIOb3YETCs
st o003Ha4YeHus: coyieil ¢ (papMaleBTHYECKH MPUEMIIEMON KHCJIOTOW HJIM OCHOBAHHEM.
cDapMaL[eBTI/I"IeCKI/I MPUEMIIEMBIC KUCJIOTHI BKIITFOUAKOT KaK HCOPTaHUYCCKUE KUCJIOThI, HAIIPUMED,
COJISTHYI0, CepHYI0, (hochopHyro, TuhochopHyO, OPOMUCTOBOAOPOIHYIO, HOAUCTOBOIOPOIHYIO
U a30THYK KHUCJIOTY, TaK W OpPraHUYECKHe KHCJIOThI, HAmpuUMep, JUMOHHYIO, (HyMapoByro,
MaJICHHOBYIO, sIOJIOUHYI0, MUHAAJIbHYIO, aCKOPOWHOBYIO, IIABENEBYIO, SIHTAPHYIO, BHHHYIO,
OEH30MHY0, YKCYCHYIO, METaHCYJIb(OHOBYIO, 3TaHCYIb()OHOBYIO, OEH30JICYIbHOHOBYIO WJTH TI-
TOJIYOJICYJIB()OHOBYIO ~ KHUCJIOTY. (DapMauleBTHUECKH TMpPUEMJIEMble OCHOBAHUS BKJIOYAIOT
TUAPOKCHUIBI INEJTOYHBIX METAJUIOB (HANpUMep, HATPHUs WM Kajusl), IIEeJIOYHO-3€MeNIbHBIX
METaJUIOB (HampuMep, KajbIMsl WM MarHus), W OpraHu4YecKue OCHOBAHMs, HalpHMep,

AJKUJIAaMUHBI, apUJIAJIKUJIAMWHBI U TE€TCPOLUUKIINICCKNEC aMHUHBI.
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Jlpyrue npennouTUTENbHBIE COJTU COTIACHO HACTOSIIEMY H300PETEHHUIO SIBJISTFOTCS] COSAMHEHHSIMHU
YETBEPTUYHOIO aMMOHHS, TA€ 3KBUBAJEHT aHWOHA (X™) CBsI3aH C IMOJIOKHUTEIBHBIM 3apsiIOM
atoma N. X™ MOkeT mpeacTaBisiTb COOON aHMOH Pa3IMYHbIX MUHEPAJIbHBIX KUCJIOT, TAKUX KakK,
HampuMmep, xJjopun, Opomun, Honun, cyibdar, HUTpaT, Pocdar, Wi aHUOH OPraHUYECKOU
KUCJIOTBI, TAKOW KaK, HATIPUMeEp, alleTaT, Majeat, pymapar, LUTpaT, OKcanar, CyKLIMHAT, TapTpaT,
MajaT, MaHjenaT, Tpudropanerar, MeraHCcyJabpoHaT W  n-Tonyoncyiabponar. X
MPEINOYTUTENILHO TPencTaBisieT co0oil aHMOH, BbIOpaHHBIM W3 XJIOpHAa, OpoMuma, Homuna,
cynbdara, HUTpaTa, alerara, Majeara, OKcajaTra, CyKUuWHaTta Wi Tpudropauerara. bojee
NPeaNnoYTUTENIbHO X~ MpeacrapisieT cobod  xjopua, Opomun, TpudTOopauerar WM

MeTaHCYJIb(OHAT.

CornmacHo OZHOMY BapHAaHTy OCYLIECTBJICHHS HACTOSIIEr0 HW300pEeTeHHs B COCOUHEHUSIX
dopmys (I) kaxnwiit R! nesaBucumo npexcrasnser coboii aToM ragoresa. B npeanodruTenbHoOM
BapMaHTe OCYILIECTBIEeHHUs n paBHO O uiu n pasHo | mmu 2, a kaxnawii R npencrasnser coboii
aToM rajoreHa. B Oonee mpenmodTUTENbHOM BapuUaHTE OCYIIECTBJIEHUS N paBHO 1 wim 2, a

kaxaeiii R! mpencrasmisier coboii atom ¢ropa unu xnopa.

CornmacHo OZHOMY BapHaHTy OCYILIECTBIEHHsS HACTOSILIEr0 H300pPETeHUS B COENUHEHMSX

dopmynsi (I) R? npeacrasnser coboif aToM BoAOpoa.

CornacHO ORHOMY BAapUAHTY OCYLIECTBJCHHUS HACTOSIIErO H300pETeHHs B COEIUHEHHUSIX

dopmyns (I) R® npencrasnsier coboii rpymmy, BbiOpanHyio u3 Ci-Csankuna, HeoOs3aTeabHO

3aMerneHHoro 1, 2 wiu 3 aTromMamM rajoreHa, ¥ aTOMOM BOIOpoOna. B mpeamodtuTesibHOM
3 ~

BapuaHTe ocymectBieHuss R’ mpencraemsier coboit Bomopon wiu Ci-Csanxun. B Gonee

TIPeNOYTUTEILHOM BapHaHTe OCyllecTBlIeHHs R® mpencrasiser coboil BOTOPOA, METHUILHYIO

TPYNIY WU 3THIBHYIO TPYIIY, IPEANOYTUTENBHO BOAOPOA WIM METUIIBHYIO TPyIITy.

CornmacHo OZHOMY BapHaHTy OCYLIECTBJICHHS HACTOSIIEr0 HW300pEeTeHHs B COCOHMHEHUSIX

dopmynsi (I) R* mpeacrasnser coboit aToM Bomoposa.

CornacHo OmZHOMY BapHAaHTy OCYLIECTBICHHsS HACTOSIIEr0 HW300pETEeHHs B COCOUHEHUSIX

dopmynsr (I) R?, R*u R’ npencrasnsiioT coboii aToMbl BOAOPONA.

CornacHo OmZHOMY BapHAaHTy OCYLIECTBJICHHsS HACTOSIIET0 HW300pETEeHHs B COCOMHEHUSIX
dopmysi (I) n pasro O unu n pasHo 1 wn 2, a kaxaeii R Hesasucumo npencrasnser coboii aTom
ranorena, R?, R* u R® He3aBucumo npencrapisiioT coboil atoMbl Boopona, a R? npencrasnsier
co0o#i rpymmy, BBIOpaHHYIO W3 METWJIBHOM TPYIIIBI, STHJIBHOW TPYNIBI U aTomMa Bojgopona. B
TNPeaNnoYTUTENLHOM BAPUAHTE OCYIIECTBIEHHS N paBHO O Miu n paBHO 1 mmm 2, a kaxabii R

npeacTaBiseT coboii atom ranorena, u R® mpencrapnser coboil MeTunbHy0 rpymmy. B Gonee
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TMPEeNNOYTUTENLHOM BapHaHTE OCYIIECTBJEHHs N paBHO 1 wiau 2, a kaxaeli R' HesaBucumo

NpeaCcTaBIsieT co00i aToM (propa Uit xJaopa.

KoHkpeTHbIe OTAENbHBIE COSNUMHEHHS 10 HACTOSAIIEMY H300PETEHNIO BKIIFOUAIOT:
N-6en3un-2-(3-(mupunuH-2-mn)-4-(XxuHoIMH-4-171)- 1 H-nupasodn- 1 -un)aueramun
N-(4-dpropbensun)-2-(3 -(mupunus-2-un )-4-(xuHoauH-4-ui)- | H-nupaszon- 1-mn)aneramusg
N-(4-xnopbensun)-2-(3-(mupunaun-2-uin )-4-(XuHoauH-4-1m)- 1 H-nmupaso- 1 -un)aneramug
N-(4-6pombensun)-2-(3-(mupuaun-2-mn)-4-(XuHONMUH-4-11)- | H-nupazon-1 -mn)aneramun
N-(4-unanobensmn)-2-(3 -(mupunus-2-mn)-4-(x uHomuH-4-11)- | H-nupaszon- 1 -min)aneramusg
N-(4-metokcubensmn)-2-(3 -(mupunus-2-un )-4-(x unonuH-4-n1)- 1 H-nupaszon- 1 -uim)aneramun
N-(4-metnndensun)-2-(3-(mupunuH-2-un)-4-(xuHoauH-4-1)- 1 H-nupason-1-ui)aneramMmus

N-(4-(tper-OyTmn)oensmn)-2-(3-(mupunus-2-un)-4-(x unonus-4-nin)- 1 H-mmpazon-1-

WT)aneTamMus

N-6en3nn-2-(3-(6-meTunmupuanH-2-ni)-4-(X uHOIMH-4-1)- 1 H-nupason- 1 -ni)aneramMus
N-(3-merundensmn)-2-(3-(mupunuH-2-mi)-4-(XxuHoauH-4-1m1)- 1 H-niupason- 1 -mn)aneramug
N-(3-¢propbensun)-2-(3-(mupunus-2-un)-4-(xuHoauH-4-un)- 1 H-nupaszon- 1-um)aneramus
N-(3-xnopbenzun)-2-(3-(mupuaun-2-uin)-4-(XuHOMHH-4-11)- | H-rtupason-1-uim)aneramusg
N-(3-unanobensmn)-2-(3 -(mupunus-2-mn)-4-(x uHoauH-4-ui)- | H-nupaszon- 1 -un)aneramus
N-(2-meTundensun)-2-(3 -(mupunuH-2-ui )-4-(xuHoauH-4-mn)- 1 H-nupazon-1-ui)aneramun

N-(2-metundensun)-2-(3-(6-meTunnupuaua-2-ui)-4-(X uHOIMH-4-1)- 1 H-nupazon-1-

Wi)aneTamMus
N-(2-¢propbensun)-2-(3-(mupunus-2-mn)-4-(xuHonuH-4-1n)- 1 H-nupaszon- 1-mn)aneramus

N-(2-¢propbensun)-2-(3-(6-meTunnupuauH-2-un)-4-(xuHoanH-4-1n)- 1 H-nupazon-1-

WT)aneTamMmus
N-6en3un-2-(3-(6-sTunnupuaus-2-ni)-4-(Xx uHOIMH-4-1)- 1 H-nupason- 1 -ui)aneramMun

2-(3-(6-sTunnupunus-2-nun)-4-(xuHoann-4-un)- 1 H-nupason-1-nm)-N-(2-

METHJIOSH3MJT )alleTaMU/T
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N-(4-metundensun)-2-(3-(6-meTunnupuauH-2-ui)-4-(X uHOINH-4-1)- 1 H-nupason-1-

WT)aleTamMmus
N-(2-xnopbenswmn)-2-(3-(mupuana-2-muin)-4-(xuHonuH-4-1mn)- 1 H-nupasod- 1 -mn)aneramug

N-(2-xnopbenzun)-2-(3-(6-meTunnupuaun-2-un)-4-(xuHonuH-4-mn)- 1 H-nupason-1-

wi)aleTaMus
N-(2,6-nudpTopbensmn)-2-(3-(mupuann-2-un)-4-(XuHOMMH-4-11)- | H-niupazon- 1 -m)aneramug

N-(2,6-nudTopbensmn)-2-(3-(6-meTrunnmupuant-2-mn)-4-(XuHoMuH-4-1)- 1 H-niupaszon-1-

W)aneTaMus
N-(2,6-mumerundensnn)-2-(3-(mupuaua-2-nin)-4-(XuHOMMH-4-1)- | H-ntupason- 1 -un)aneramun

N-(2,6-numerundensnn)-2-(3-(6-meTunnupuanH-2-1mn)-4-(XxuHoNMMH-4-1n)- | H-niupazon-1-

WT)aneTaMus

N-(2-3tnbensun)-2-(3-(6-meTunnupuauH-2-ui)-4-(X uHOIMH-4-1)- 1 H-nmpazon-1-

WT)aleTaMus

N-(2,6-nuxnopbensnn)-2-(3-(6-MeTrunnupuanH-2-mi)-4-(XUHONMUH-4-1n)- | /-nupazon-1-

WT)aleTaMus

TUIPOXJIOPUL 4-((2-(3-(mupuann-2-un)-4-(xuHonuH-4-un)- | H-nupazon-1-

WJT)alieTaMHUI0 )METHIT)OEH30MHOM KUCIIOThI

CoenvHeHMsT 1O HACTOSILIEMY H300PETEHHI0O MOMKHO IOJYYUTh C IOMOLIBIO IPOLEAYP,
ONMUCaHHBbIX HIKe. Jsi oOnerdeHus: omucaHusi mpoueayp ObUIM HMCIOJBb30BaHbl KOHKPETHBIE

NPUMEPBI, HO OHU HUKOUM 00pa3oM He OrPaHHYUBAIOT 00bEM HACTOSILIETO H300PETEHUSI.
Cunres coenunenus popmysl (I) mokasan Ha Cxema 1.

Cxema 1
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PeareHTs! 1 ycioBust:
Cragus a) NaH, TT' @, IM®, ot 0°C go k.T. wiu NaxCOs3, IMD, k.T.

Coenunnenust odmeit gopmyisl (I) momydaroT 3a HECKOJIBKO CTAaauil M3 MPOU3BONHBIX 4-(3-
(mupunun-2-un)-1H-nupazon-4-un)xuHomuaa  (II)  peakumeli ¢ COOTBETCTBYIOLINM
opomanieramunom (III) (WO 2009123316 Al;, Chem. Fur. J., 2013,19(32), 10506-10510).
Hexotopslie npoussonuble 4-(3-(nupuans-2-un)-1H-nupaszon-4-un)xunonuna (II) kommepuecku
IOCTYIIHBI, & IPYTHe MOXHO TMOJYyYUTh B HECKOJBKO ATAMoB, Kak yka3zaHo Ha Cxema 2 (J. Med.

Chem. 2004, 47, 4494-4506; WO 2004026302 A1l).

Cxema 2



PeareHTb! 1 ycioBus:
Cragus b) LIHMDS, TT'®, ot -60°C no -10°C.

Cranus c) Coenunenus, B kotopbix R*= H. Dran 1. IM®-JIMA, AcOH, IM®, x.T.; DTan 2.
N2H4'H20, K.T.

Coenunenusi, B koTopbix R? = C3-C4LUKI0ANIKUI, HeOOA3aTeNbHO 3aMelleHHbi 1, 2 uma 3
rpynnamy, BbIOpaHHBIMH U3 atomob rajoreda: Cragus d) R?-CO-NH;, HCl, TI'®, 40°C,

COTJIaCHO clenyromeii cxeme (cxema 2-1).

ITpousBonnbie 4-metrxuHoaMHA (IV) KOHAGHCHPYIOTCS ¢ 3THI-2-TupuaAnHKapOokcunarom (V)
B NPUCYTCTBUH OUC(TPUMETHUIICHIINII)aMUAOB JINTHUS C MOJTydeHneM coenunenni gpopmysr (VI).
Peakuust mpoussonubix (VI) ¢ numernnaneranem numeruiadopMmMamuia [aeT HEBbIEJIEHHbIE
CHAMHWHOBLBIC IMTPOMEKYTOYHBIC COCAUHCHUS, KOTOPBIC HUKITU3HUPYIOTCA HEIOCPEACTBEHHO IIYTEM

peaKkuuy ¢ THAPA3UHOM B MPUCYTCTBUU YKCYCHOM KHCJIOTHI C MOJIyYEHHEM MTUPA30JIOB (hOPMYJIbI
(1D).

Hpyroii myTh nist nony4deHus: coenuHeruii Gopmysl (I1) ssBnsieTcs: CeayrommuMm:

Cxema 2-1
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ITupasonbHble mpou3BonHble ¢opmyibl (Ila) MOXHO ranoreHupoBaTb C  IOJYYEHHUEM
COOTBETCTBYIOIINX TaJIOT€HUPOBAHHBIX COEAMHEHWH. OTHU COEQUHEHUS MOal0T COENUHEHMs
dopmyaer (Ila) co cTaHAAPTHBIMU TaJIOTEHUPYIOIUMH PEAreHTAMH, B BHIE CYKIMHUMUIHbIX
NPOU3BOJHBIX, MOCJE 3alIUThl a30Ta NHPa3oiabHOro kojbua. Coueranue C-C mocne cHATHA
3alUTHI C a30Ta MHpa3oJia ¢ mojy4eHueM npon3BoaHbix Gopmyisl (II). PG = 3ammurHas rpymnmna.
SammrTHas rpynna BeiOpaHa u3 Terparuaponupana (TI'P), Tper-Oytunokcukapbonmno (Boc) u

TputHibHOM rpymmsl (Tr).

Bpomaneramuner ¢dopmynbr (III) nmerko CUHTE3UPYIOT 3a OAHY CTAIUI0 W3 KOMMEpPYECKU
noctynHbix aMuHOB (VII) peakmueii ¢ Opomanerundpomunom Gopmysl (VIII), kak mokaszaHo Ha

Cxema 3(J. Med. Chem. 2009, 52, 6851-6859).

Cxema 3
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Br
Br/\n/

(viny ©O
S ) H\/(E--(Rl)n
H,N N —— Br/\n,N X
0
(Vi) (1)

PearenTs! u ycioBusi:
Cragus f) TT'®, ot 0°C no k.1.; i CH,Cl,, JUTIBA, ot 0°C 10 k.T.

Hpyrue amunbl Gopmyisbl (VII), kOoTOpble He SBIAIOTCS KOMMEPYECKH JOCTYIHBIMH, MOXKHO

MOJIyYUTh B HECKOJIBKO 3TaIlOB, Kak yka3zaHo Ha Cxema 4.

Coenunenust popmyisl (VII) cuntesupyrot u3 coequrenus popmydsl (IX), roe X npeacrasnser

co0O0If aTOM rajioreHa, COrJlaCHO OMUCAHUIO, MPEACTABIEHHOMY Hike Ha Cxema 4.

Cxema 4

PearenTs! u ycioBust:

X: aTOMBI rajoreHa

Cragus g) ramumun, K,COs, IM® 50°C,

Cramus h) NoHs-H>O, EtOH, HarpeBanue ¢ 0OpaTHBIM XOJOAHIBHAKOM.

Awmussl ¢popmyasl (VII) momy4aroT ¢ MOMOIIBIO KJIACCHYECKHX YCIOBHH cuHTe3a [ abpumansg,
KOTOPBIH BKJIFOUAET PEAKIHIO COMPSIKEHHOTO OCHOBaHUs (pramnmuaa u ankwnrainorennna (IX) ¢

NOCJIEAYIOUNM YAaleHHeM (PTaJoMIbHOM TPyNmbl ¢ THAPA3HHOM C MOJYYEHHEM NEePBUYHBIX

amuHOB (VII).

CokpameHnus
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B HacTosimmen 3asBKe UCHOJB3YIOTCA CIEAYIOLIUE
ONPENECTICHUSIMU:

AcOH: ykcycHas kuciaora

ACVR2B: peuenrtop aktususHa A, turm [IB
ALKn: akTUBHH-TIONOOHAS peLIeNTOPHAS KHHA3a N
AT®: anenosuntpudocdar

Boc,O: Tper-OytunaukapOoHaT

Clint: coOCTBEHHBII KITUPEHC

JITIDA: N,N-nuu30onponuisTUiIaMuH
JAMA: numeTunamneTraMug

JAMALIL: 4-nuMeTnnaMUHOTTUPUANH
JAMD: nuMeToKCUITaH

JIM®: numernndopMaMun

JIMCO: numetuncynbpokrcun

EtsN: Tpustunamun

EtOAc: sTunanerar

EtOH: sTanon

@OBC: deranpHast ObI4bst CHIBOPOTKA

"H-SIMP: npoToHHbIi SIepHBI MATHUTHBIH PE30HAHC

COKpalmeEHusds C€ COOTBETCTBYHOLIUMU

KOTK: nuxanueBast coyb 3TUICHAUAMUHTETPAYKCYCHON KUCIOTHI

KOtBu: Tper-OyTokcun kanus
KX sxupkocTHast Xxpomarorpadus

LiHMDS: 6uc(TpuMeTHICHIINIT)aMH JITHSI

HIIKO: ausxHul npeaen KoauueCTBEHHOrO ONpeeeHus

MeCN: aueToHUTpuI

MeOH: meraHon
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MC: macc-CcneKTpOCKOnus

N>H4-H>O: moHorunpar rugpasvuna

NaKMLI;: mHarpuii-kapOOKCUMETHIILEILTION03a
NMP: N-MeTun-2-nupponugox

PCys: tpunmknorekcunpochun

Pd(OAc),: anerar naymagusi(1l)

Pd/C: mannanuii Ha yrie

PPh;: tpudenundocdun

BYVY: Bpems ynepxanus

K.T.. KOMHATHas TEMIIEpaTypa

TGFp: Tpanchopmupyrommii pakrop pocra-f3
TT'®: rerparunpodypan

TI'®:EtOH: TerparunpodypaH:3TaHON
YBO2XX: ynbrpaBeicoko3(deKkTHBHAS XKUAKOCTHASL XpoMaTorpadus
Y@: ynprpaduoneToBoe usydeHue

DapmMaKkoJ0ruyecKasi AKTHBHOCTb

Ananusz pepmenma in vitro: Uurubuposanue aktupHocTu kuHasbl TGFBR-1

OkcnepumenTsl 1o uHruOmposanmto TGFPR-1 uenoseka mnpoeomumum B Oenmom  384-
MHKporuaHmeTre ¢ Hu3KuM ¢uannem (Corning 3572) ¢ mOMOIIBIO HAOOpa OJist AHANU3A KUHA3
ADP-Glo (Promega V9101) u ¢pepmenmnoii cucmemsr xunaz 1GFPR-1 (Promega V4092).
TectoBble coenuHeHus: U craHAapTHbIA ranyHucepTnO (Cayman 15312), 50 HI/ayHKY KHHa3bI
TGFBR-1 u 50 MkM AT® nobapsiii 10 KOHEUHBIX 00beMOB 10 MKJI/TyHKY, UCTIONB3yst Oydep
IUIE peaklWy, TOCTaBisieMbld ¢ HabopoMm kak Oydep s aHammsa. PeaknMOHHYIO CMech
MHKYOHPOBAJIN C aKKyPATHBIM BCTPSIXUBAHUEM B TeueHHe 120 MUHYT MpH K.T., TOCIE HHKYOAUH
10 mxn peareara ADP-Glo nobaBmsiin M MHKyOMpPOBallM C AKKypaTHBIM BCTPSIXHMBAHHUEM B
teyeHne 40 MUHYT npu K.T. 20 MKJI peareHTa Al OOHAapyXKeHHs KMHA3 AOOABISIM U TUIAHIIET

MHKYOHMPOBAJIM C aKKYPAaTHBIM BCTPSIXUBaHUEM B TedeHue 30 MUHYT npu K.T. JIFOMUHECLIEHIIHIO
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(1000 mc) n3Mepsin B MHOTOPEKMMHOM CYHTBHIBAIOINEM YCTpOicTBe A ruaHmeToB EnSpire ot

Perkin Elmer.

PesyabTatbl
B tabnuue 1 moka3aHbl pe3yJibTaThl aHAJINU30B, OMUCAHHBIX HUKE, HEKOTOPBIX COECAMHEHUH IO

HACTOSIIEMY H300pPETEHHIO.

Ta6auuna 1
IIpumep HasBanmue Huana3on
ICso
1 N-6en3nn-2-(3-(mupunus-2-ni)-4-(X UHOJIMH- A
4-un)- 1 H-nupazon-1-mn)aneramusg

2 N-(4-¢propbenzun)-2-(3-(mupunuH-2-ui)-4- B
(xuHONMMH-4-11)-1 H-iupason-1-um)aneramun

3 N-(4-xnopbenzmn)-2-(3-(mupunuH-2-ui)-4- B
(xuHONMMH-4-11)-1 H-niupason-1-um)aneramun

4 N-(4-6pomOensun)-2-(3-(mupuaun-2-umn)-4- B
(xuHONMMH-4-1n)-1 H-nupason-1-um)aneramun

7 N-(4-metundensun)-2-(3-(mupuaun-2-umn)-4- B
(xuHONMH-4-11)-1 H-nupazon-1-un)aueramun

9 N-6en3un-2-(3-(6-meTunnupuana-2-mi)-4- A
(xuHONMMH-4-11)-1 H-niupazon-1-un)aneramun

10 N-(3-metundensmn)-2-(3-(mupunuH-2-ui)-4- B
(xuHONMMH-4-11)-1 H-niupason-1-un)aneramMmun

11 N-(3-¢propbenzun)-2-(3-(mupunuH-2-ui)-4- B
(xuHONMMH-4-11)-1 H-iupason-1-um)aneramun

12 N-(3-xnopbenzun)-2-(3-(mupunuH-2-ui)-4- B
(xuHONMMH-4-11)-1 H-nupason-1-um)aneramun
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13

N-(3-unanobensun)-2-(3-(mupunuH-2-uin)-4-

(xunoNMH-4-n1)-1H-tmpaszon-1-um)aneramus

14

N-(2-metunbenszun)-2-(3-(mupuaun-2-mn)-4-

(xuHONMH-4-1)-1 H-niupason-1-un)aneramun

15

N-(2-metundensun)-2-(3-(6-meTunnupuauH-2-
win)-4-(xunonuH-4-un)- | H-nupaszon-1-

W )aleTaMus

16

N-(2-¢propbenzun)-2-(3-(mupunuH-2-ui)-4-

(xuHONMMH-4-11)-1 H-tupason-1-un)aneramMun

17

N-(2-¢propbensmn)-2-(3-(6-meTnnmupuIuH-2-
nn)-4-(xuHONMUH-4-1n)- 1 H-nupason-1-

W )aleTaMuz

18

N-6en3un-2-(3-(6->Tunnupuaus-2-mn)-4-

(xuHONMH-4-11)-1 H-ntupaszon-1-wmn)aneramus

19

2-(3-(6-sTunnupuanH-2-ni)-4-(XUHOJINH-4-
un)-1H-nupazon-1-nn)-N-(2-

MeTUJIOEH3MT)alieTaMU T

20

N-(4-metundensun)-2-(3-(6-meTunnupuauH-2-
win)-4-(xunonuH-4-un)- | H-nupaszon-1-

W )aleTaMu

21

N-(2-xnopbensmn)-2-(3-(mupunuH-2-uin)-4-

(xuHONMMH-4-11)-1 H-niupason-1-un)aneramun

22

N-(2-xnopbenzmn)-2-(3-(6-meTunnupuauH-2-
nn)-4-(xuHONMUH-4-1n)- 1 H-nupazon-1-

W )aleTaMus

23

N-(2,6-nudropbenzmn)-2-(3-(mupuanH-2-ni)-
4-(xuHONMMH-4-1n)-1 H-nupazon-1-

W )aleTaMus
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24 N-(2,6-nudpropbenzumn)-2-(3-(6- A
METUIMUPHUINH-2-1I)-4-(Xx uHONNH-4-171)- 1 H-

nupasod-1-wmi)aneramusg

25 N-(2,6-mumerunOensun)-2-(3-(mupuaun-2-m)- A
4-(xuHONMMH-4-1n)-1 H-upazon-1-
WJ)aleTaMuz
26 N-(2,6-numerundensmn)-2-(3-(6- A

METUIIUPUINH-2 -1 )-4-(X uHONNH-4-11)- 1 H-

MUpa3oi- 1 -uin)aneramusn

27 N-(2-3Tundensmun)-2-(3-(6-meTuanmupuInH-2- A
nn)-4-(XuHONMMH-4-1n)- 1 H-nupazon-1-
W )aleTaMus
28 N-(2,6-nuxnopbenzun)-2-(3-(6- A

METUIMUPUINH-2-1i1)-4-(X uHONNH-4-171)- 1 H-

MUpasoi- 1 -mr)aneramusn

29 euopoxaopuo 4-((2-(3-(nupunun-2-umn)-4- B
(xuHONMH-4-11)-1H-nupason-1-

WIT)aLETAMHI0 )METHJT ) OEH30HHOM KMCIOThI

EI/IaHaSOHbIZ

A: ICs50=< 100 aM
B: 100 sM< ICs50< 800 kM

Ornpenenenre akTUBHOCTU BHYTpUKIeTouHOH kuHasel TGF-0era (ALK-5)

DKCMEePUMEHTHI MPOBOAWIN Ha KieTouHo JuHuu AS49. 30 000 kierok BeicenBanu B 200 MK
KyJnbTypaiapHOU cpenbl (Sigma D6046), momomuenHod L-rmoramubHom (Sigma G7513),
nernuHOM/ crpentomunnHoM (Invitrogen 11058) u @BC (Sigma F9665), Ha 96-nyHOUHBIH
mukporuanmer (Becton Dickinson 353072). Yepes 16 wacoB cpema Obula 3aMeHeHa Ha
OeccbiBopoTouHylO cpeny. [amyHuceptu® B kadecrBe juranna-unruoutopa (Cayman CAY-
15312) u pexomOunantHeii TGF-B2 yenoseka (R&D Systems 302-B2-002) B kauectse

aktuBaropa ALK-5 noGaBnsaiay B UX COOTBETCTBYIOLIUE JTYHKH U MHKYOUPOBAJIH, IPUIEPKUBASICH
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uHCcTpyKuuii Habopa AlpahscreenAlphalLISA® SureFire® Ultra™ p-SMAD3(Ser423/425)
(Perkin Elmer ALSU-PSM3-A500).

PesyabTatbl

B Ta6J‘II/I]_Ie 2 TOKa3aHbI PE3yJabTaTbl AaHAJINU30B, ONMHCAHHBIX HUKE, HCKOTOPBIX COEIUHEHUM 1O

HACTOSILIEMY U300PETEHHIO.

Tadauna 2
IIpumep HaszBanmue Huana3on
ICso
1 N-6en3nn-2-(3-(mupunuH-2-ui)-4-(XUHOIHH-4 - B
nn)-1H-nimpason-1-wmn)aneramun
9 N-6en3nn-2-(3-(6-meTunnupuauH-2-1i)-4- A
(xuHONMH-4-1n)-1 H-nupason-1-um)aneramun
15 N-(2-metunbensmn)-2-(3-(6-meTnnnupuanH-2- B
wn)-4-(xuHONMMH-4-1n)- 1 H-nupazon-1-
WJT)aleTaMus
19 2-(3-(6->TunnupuanH-2-ni)-4-(XMHOIUH-4- 11 )- B
1 H-nupazon-1-um)-N-(2-
METHJIOSH3UJI )alleTaMU
20 N-(4-metundensmn)-2-(3-(6-meTnnnupuanH-2- A
w)-4-(xuHonuH-4-1n)- 1 H-nupazon-1-
WJT)aleTaMu T
22 N-(2-xnopbensmn)-2-(3-(6-meTnanmupuInH-2- A
nin)-4-(xuHoIMH-4-1n)-1 H-nupason-1-
WJT)aleTaMu
24 N-(2,6-nudpropbensmn)-2-(3-(6-MeTHIMUpPUANH- A
2-nn)-4-(xuHoNMuH-4-mn)- 1 H-nupazon-1-
WJT)aleTaMuz
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26 N-(2,6-numernndensun)-2-(3-(6- B
METUINUPUINH-2-11)-4-(XuHOMuH-4-11)- 1 H-

upasoi-1-m)aneramusn

27 N-(2-3Tun6ensnn)-2-(3-(6-mMeTnanupuaH-2- A
W )-4-(xuHonuH-4-1n)- 1 H-nupazon-1-
WJT)aleTaMu
28 N-(2,6-nmuxnopben3nin)-2-(3-(6-MeTHIMUpPUAH- B

2-un)-4-(xuHonuH-4-mn)- 1 H-nupazon-1-

WJT)aleTaMu

EI/IaHaSOHbII

A: ICs0 =< 100 skM
B: 100 sM < ICs50< 500 sM

Kax MO>XHO YBUIIETD U3 PE3yJITATOB, OMMMCAHHBIX B TAOJIULIAX BBIIIE, COSUHEHUS MO HACTOSIIIEMY
M300pPETEHHIO SIBJISIFOTCS] MOLTHBIMH MHTHOUTOpaMu peuenrtopa I tpancopmupyromero gpakropa

pocta- (TGFBRIVALKS).

dapMakOKMHETHUECKUN aHAJIN3 B ILJIa3Me

Lenbro 3TOro HCCNenoBaHus ObUIO OLIEHUTD (PAPMAKOKHUHETHKY B IIa3Me HEKOTOPBIX COEANHEHUH
IO HACTOSILEMY H300peTeHHI0 y caMmuoB Kpeic guHuu Cnper Jloynu mocie OJHOKPAaTHOTO
NEepOPaIbHOrO BBEACHUS. B 3TOM HCHBITAHMU UCHOJB30BAIM TPEX KpPbIC HA COEAUHEHHE.
JKMBOTHBIM BBOIWJIN CyCITEH3MOHHBIN cocTaB Kakaoro coenurenus: B 0,5% Tween-80 u 99,5%
NaKMI] (0,5% wmacc./00. B mOABEprHYTOH OOpaTHOMY OCMOCY BOJE€) MEPOpPAJbHBIM MyTEM B
KOHLeHTpauuu 5 Mr/kr. 3abop oOpa3LoB KPOBU MPOBOIWIN Y BEIOOPKH, COCTOSIIEH U3 TPEX KPBIC,
B KaXKJIbIii MOMEHT BPEMEHHU B MAPKHUPOBAHHbBIE MPOOUPKH IS MUKPOLIEHTPU(YTH, COepIKaInue
pactBop K»D/ITK B kauecTBe aHTUKOAryJIsTHTa B MOMEHTBI BpeMenu 4yepe3 0,25, 0,5, 1,2, 4, 6, 8,
12 mw 24 wyaca (mocne mepopanbHOro BBeaeHus1). OOpasubl  TUIA3Mbl  OTHEISUIIH
HeHTpu(yrupoBaHNEM U3 LENbHOW KPOBU M XpaHWIM NpHU Temneparype Hiwke -70 + 10°C nmo
Ouoananmsza. Bee oOpasier obpadaTeiBany s aHAIHM3a MyTeM OCAXKIEHHs O€JKOB, WCIOJB3YS
ALETOHUTPWJI, U aHAJM3UPOBAJIH C MOMOIIbI0 puronHoro merona XKX-MC/MC (HITKO = 1,01
Hr/Mi). PapMakOKWHETHYECKHE MapaMeTpbl pPAacCUUTHIBAIM C MOMOINBIO Ipudopa s

HekoMnapTMeHTHoro aHaimm3a Phoenix WinNonlin® (Bepcus 7.0).
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OcHOBHBIE (DaPMAKOKMHETHYECKHE IapaMeTpbl, IOJYYEeHHbIE M3 HEKOTOPBIX IPUMEPOB,

ITOKa3aHbI B Ta6m/1ue 3 HIKE.

Taoauua 3

Cnoco0 Anammsupyemoe [Moza Tmax Cmax  AUClast AUCinf

BBeJEeHUSA BelIeCTBO (mr/kr)  (4) (ar/ma) (a¥Hr/ma)  (9FHC/MII)
Ipumep 9 5 0,25 62,83 27,02 27,7
[Mpumep 15 5 0,25 75,76 35,09 39,42
pumep 22 5 0,33 19,97 13,69 15,34
IlepopanbHo KonuenTpamuu noggasainuce

KOJIMYECTBEHHOMY OIPEIETICHHIO TOIBKO B
IIpumep 24 5 MOMeHThI BpeMmenu 0,25 u 0,5 4;
HeA0CTaTo4HO 11 pacuera OK

napameTpoB

Cmax: OTHOCUTCS K MAaKCHUMAaJbHON KOHLIEHTPALUU JIEKAPCTBEHHOI'O CPEACTBA B ILIA3ME,
NOJy4E€HHOHW MOCJ€ NEePOPAJbHOIO BBEIEHHs JIEKAPCTBEHHOIO CPEACTBA MEXKAY BPEMEHEM

AO3UPOBAHUA U KOHCYHBIM Ha6J‘[I0)IaeMI>IM MOMCHTOM BPECMCHH.

AUC]last: OTHOCHUTCS K TUIOLIAIU IO KPUBOM OT BPEeMEHH O3UPOBAHMS 10 BPEMEHH MOCIIETHETO

HaOJII0IeHUs1, KOTOpOe OOJIbIIe, UeM Mpenes KOMUYECTBEHHOTO ONPeeIeHUs.
AUCinf: onuceiBaet o01ee BO3A€HCTBHE JIEKAPCTBEHHOTO CPEACTRA.

Tmax: BpEMs NIOCJIE BBCACHUA COCAMHCHHA WUJIN JICKAPCTBEHHOTO CPEACTBA, KOTrAa OOCTUTACTCA

MaKCHUMaAJIbHAsA KOHLUECHTPALUs B IJIa3ME.

N3 @K AAHHBIX, MTPCACTABJICHHBIX BbBIIIC, MOXHO CACHATb BBIBOA, YTO COCAUHCHUSA 110
HAaCTOALIEMY I/1306peTeHI/II'O HMEIOT HH3KO€ CHCTEMHOE BO3AEHCTBHE IIOCIE NepopaIbHOro

BBCACHUA.

Anajiu3 Metaboau4ecko cTabUIbHOCTH

B ananmse ucronp3oBain peKOMOMHAHTHBIE MUKPOCOMBI YelloBeka 1 KpbIchl OT Tebu-Xenotech.
Onu copepskamu 0,5 mr/mn Oenka. Crepyromue Konu4decTBa JOOABIAIN B KAKAYIO JYHKY 96-

JIYHOYHOI'O MUKPOILIAHIICTA.



30

XoJiocToit Kpsica Yenosek

(MKq) (MKa) (MKa1)
®ocdarnsiii Oypep Na/K 50 MM pH 295 301,3 301,3
7,4
MgClz 30 MM 50 50 50
HA1® 10 MM 50 50 50
I'moxoza 6-@ 100 MM 50 50 50
I'mrokoza 6-@ JII" 20 ex./mi 25 25 25
Bona 25 - -
MuUKpPOCOMBI KPBICHI - 18,7 -
MukpocoMBbI YeIoBeKa - - 18,7
TecToBO€e coenuHenue 5 5 5

[Tnanmers! nEKyOHpoBanu mpu 37°C u 06pasisl 00beMOM 75 MKIT OTOMpPaTH B MOMEHTBI BpEMEH!
0, 10, 20, 40 u 60 muuayT. OOpa3uBl MEPEHOCUIN B MHUKPOIUIAHIIET U 75 MKJ alleTOHUTPHIA
nobasnsim st nHaKTUBAMK MEKpocoM u 30 Mk H2O misa ynydmenust xpomarorpaduaeckux
ycnouii u BeiiepskuBanu npu 4°C. Korga Bce o0pasusl oTOMpany, IiaHmeT HeHTpudyrupoBaiu
npu 46000 g B Teuerne 30 munyt npu 15°C. CynepHaranT otOupanu u BBogwiu B YBIXKX-
MC/MC.

Cranmnonapnas aza: odpamenso ¢azosas Acquity UPLC® BEH C18 1,7 mkm (2,1 MM x 50 Mm)
(Waters). ITonsuxnas dasa: A: 0,1% mypasbunas kuciora, B: aneronurpun + 0,1% mypaBbuHast
kucnora. Pacxom: 0,6 wmu/mmH.  Hcnone3yemoe xpomatorpaduueckoe o0OpyaoOBaHHE
npenctasisuio codoit UPLC QSM Waters Acquity. KoHieHTpaiun coennHeHNH pacCUUThIBAIN
u3 miomaneii Y® nukos. Peaknus Obuta nuHeiiHOM B auana3one oT 10 Hr/mi mo 0,3125 Hr/m.
Merabonu4eckyr0 CTaOMJIBHOCTD PACCUUTHIBANIM M3 JorapudMa OCTaBIIErOCsS COSIUHEHUS B

Ka)KZIblil OLICHUBAE€MbIii MOMEHT BPEMEHHU.

AHann3 DaHHBIX

JlaHHple OyAyT NOOOTHAaHBI NOJ YpaBHEHHE ONHO(PA3HOrO HKCIOHEHIHMAJIBHOTO pacmana,
ucronb3ysi nporpammHoe obecrieuenne GraphPad Prism®. Byner coolmatecst o mepuoze
nonyXm3HH (t12), CTEHEPUPOBAHHOM MPOTrpaMMHBIM obecrieueHneM. COOCTBEHHBINH KIMPEHC

OyIeT PaCCYUTBLIBATLCA C MOMOIIBIO GOPMyIbL, rae k=KOHCTaHTa CKOpoCcTH pacraza (Mun).

k x ofneM peasImomEol cMecH {MKT)

Clint =

copepxamie bema {mMr}
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Ipumep Kpbica Yenosek
% Clint % Clint
OCTaTOYHbIN (MKJI/MUH*MT OCTaTOUHBIN (MKJ/MUH*Mr
(Bpemst Oenka) (Bpemst Oenka)
orbopa orbopa
obpasua 60 obpasua 60
MHUH) MUH)
20 0,02 381,1 0,01 215,6
22 0,14 644,4 0,03 378,4
24 0,01 359,9 0,05 307,3
26 0,08 825,6 0,05 622,4
27 0,31 600,5 0,53 505,0

IIpoananu3upoBaHHble BbIIe 00pa3lbl ObUTH HECTAOWIBHBIMU B aHAJN3€ MUKPOCOM IEYSHH U

MMOKAa3aJI BHICOKUM KIIUPEHC B oboux OLICHCHHDBIX BUAAX.

B uccnenoBanum 1o onpeneneHuo MeTabonuTa HAeHTUPULUPOBAIN coeauHeHne A. Yka3zaHHOe
COeMHEHHE MpeaCcTaBisieT cobol 2-(3-(6-meTunnupuans-2-mn)-4-(xunonuH-4-un)- | H-nupazon-

1-m1)yKCYyCHYIO KHUCIIOTY M UMEET CIEAYIOMYIO (hopMyIIy:

— V4 N
« )
N
N
N
Ho\”)
o

'H SIMP (300 MT'w, MeOD) § 8,79 (1, J = 4,6 T, 1H), 8,42 (wmp. ¢, 1H), 8,09 — 7,85 (v, 3H),
7,77 — 7,63 (m, 1H), 7,59 — 7,28 (m, 4H), 7,08 — 6,96 (m, 1H), 4,97 (¢, 2H), 2,08 (c, 3H).

BOXXX-MC: BY 13,025 m/z 345,1 (MH").

Coennnenue A uneHTH(GUIMPOBAIN KaK OCHOBHOM MeTadonuT npumepoB 9, 15, 20, 22, 24 u 26,

Cpeny MpOoYuX.

Omnpenenenue akTUBHOCTH coenuHeHHs: A otHocutenbHO TGFPR-1 mpoBommmm coryiacHo

YCIOBHSAM, ONHCAHHBIM BbIIIE, 4TO mnpoaeMoHcTpupoBano ICso Oompmme 800 HM. Taxoke
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ONpeNeNsiii ~ BHYTPUKJIETOYHYIO  akTUBHOCTh  kuHazpl  TGF-Oera  (ALK-5), d4ro

nponemoncTpuposaio ICso Sonpine 5000 HM.

CoenuHeHUs MO HACTOSIIEMY H300pPETEHHI0 HMMEIOT HU3KO€ CHCTEMHOE BO3JEHCTBHE IOCIe
HepOpaJIbHOTO, MECTHOTO BBEICHUS WJIM BBENEHMS B IJIa3a M3-32 MX HHU3KOH MeTaboNndecKon
CTaOMIIBHOCTH, TIO3TOMY OHHU SIBJIIFOTCS OCOOEHHO MOAXOSIIUMHU IS JIEYEHHs 3a00JIeBaHM,
TaKUX KaK BOCIIAJIMUTENIbHbIE 3a00IeBaHNsl KUIIEUHUKA, Cpean HUX Oose3Hb KpoHa M s3BEeHHbIH
KOJIUT, GUOPO3 MeYeHU U pakK, B YACTHOCTH PaK KeJy/Ka, paK MUIIEBOAA U KOJOPEKTAIbHBIN paK;
(bubpo3Hble 3a00NieBaHUST KOKH, TaKhe Kak Ckjepomepmusi, HedporeHHas (HuOpo3Upyromas
JepMOTIaTHsI, CMEeIIaHHOe 3a00JIeBaHNE COSIMHUTEIbHON TKAaHH, CKIEPOMHUKCEeMa, CKiepenemMa
U 303MHOQIIBHBIA (acuuut; GuOpo3Hble 3a00eBaHUs IJ1a3, TAKWE KaK CHHIPOM CYXOro IJasa,
BO3pACTHAsI MaKyJsIpHAs ereHeparusi, oOpa3oBaHue pyOIOB B POrOBHIIEC M KOHBIOKTHBE, PrOpo3
NOCJIe KaTapakThl, IpoJrdepaTuBHas BUTPEOPETUHONATUS U NposudepaTuBHas auadeTnyeckas

PETUHOTIATUA.

CrnenoBarenbHO, TPOU3BOAHBIE IO HACTOSIIEMY H300pPETeHHI0 M UX (papManeBTUYECKU
npUeMIIEMbIE COJTA U (papMalleBTUYECKHE KOMITO3ULINH, COAEpIKaIie TaKue COeAUHEHHs W/ NN
UX COJIM, MOYKHO UCIIOJIB30BATh B CIIOCOOE JICUEHHs] HAPYIIEHUI B OpraHU3Me YeJIOBEKa, KOTOPBI
BKJIFOYAET BBEACHHE HYKIAIOIIEMYCs B TAKOM JIEU€HHH CYObeKTy 3(P(PEKTUBHOIO KOJHMYECTBA
NPOM3BOJAHBIX O€H3WJIaMUAa 10 HACTOSINEMYy M300peTeHHI0 MM UX (papManeBTHYeCKU

MIPUEMIIEMOU COJIH.

B Hacrosiiem uM300peTeHMH TakKe MpeacTaBiieHbl (papMaleBTHUECKUe KOMITO3UIMH, KOTOPBIE
COZIePIKAT, B KQUECTBE aKTUBHOIO MHIPEAMEHTA, 0 MEHbINEH Mepe MPOU3BOAHbIE OeH3UIaAMUIA
dopmynbl  (I) wam wx (¢apMaleBTUYECKH TMPUEMJIEMYID COJIb B CBS3HM C APYTUMHU
TEPANeBTUYECKUMU  CPENCTBAMH, (papMalleBTHYECKH MPUEMIIEMbIMH  BCIIOMOTATEIbHBIMU
BEIIECTBAMMU, TAKMH KaK HOCUTEJb HJTH pa30aBUTeb. AKTUBHBINH HHTPEIHEHT MOXKET COCTABJISITh
ot 0,001% nmo 99% mo macce, npeanoututenbHo oT 0,01% o 90% mo macce KOMITO3UIMH B
3aBUCHUMOCTH OT MPHUPOMABI COCTaBA U HEOOXOAMMOCTH JOIMOJHUTENBHOIO pa3OaBlieHUs] mepen

MIPUMEHEHUEM.

[IpennoururensHo coenuHenuss Gopmynsl (I), Mx QapmaneBTHdeckn NpUEMIIEMbIE CONMH U
KOMITO3ULIMM COCTaBJIeHBI B (hopMe, TPUTOAHON HJIsl NEepOPaNbHOTO, MECTHOTO, TJIa3HOTO,

PEKTAJIBHOIO UJIN YPECKOXKHOIO BBEACHM.

q)apMaLIeBTI/ILIeCKI/I NPpUEMIJIEMBIC BCIIOMOTAaTCIIBHBIC BCIIECTBA, KOTOPbLIE CMCIIMBAIOTCA C
AKTUBHBIM COCIUMHCHUEM HUJIM COJIAMH TaKOro COCAMHCHUA, IJIA o6pa3013aHH;1 KOMHO3PII.IPII>1 1o

HACTOALIEMY H300pPETEHUIO, XOPOLIO U3BECTHBI camiu o cebe, 1 (HakTUIECKHE HCIIONb3yeMble
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BCIIOMOTAaTCJIbHBIC CPEACTBA 3aBUCAT, IOMUMO IMPOYETO, OT MPEATIOJIaracMoro crmocodba BBCACHUA

KOMITO3ULIMHN.

Coenunenus opmynsl (I), ux QapmaueBTHUeCKHe COMM W KOMIIO3ULHMHU [0 HACTOSIIEMY
U300pETEHHIO MPEANOYTUTENBHO aIaITHPOBAHBI AJISl HHBEKLIHOHHOTO U HEPOPAIbHOCO BBEACHUS.
B 3TOM ciydae KOMITO3UIMHK AJIsl IEPOPATIBHOIO BBEAEHHS MOTYT NMPUHUMATh (opMy TabJIeTOK,
TabJIETOK MPOJIOHTUPOBAHHBIM BBICBOOOKIEHUEM, MOIBSI3IYHBIX TAOJIETOK, KAINCYJT HITH JKUIKUX
MpenapaTroB, TAKUX KaK CMECH, JJIUKCHPBI, CUPOIIbI MM CYCIIEH3UHU, BCE M3 KOTOPBIX COAEPIKAT
COEUHEHHE 10 HACTOSIIEMy HW300pPETEeHHIO, TaKuWe Tpernaparbl MOTYT OBITh MOJyYEHBI

croco0aMu, XOpOIIO U3BECTHBIMU B TAHHON 00JIaCTH.

PazbaBurenu, KOTOpbIe MOXKHO HCIOJIBb30BATh MPU MOJTYYEHUU KOMITO3HMLIUN, BKITFOUAIOT TaKHe
JKUJIKUE U TBEpIbIe pa30aBUTENH, KOTOPbIE COBMECTHUMBI C aKTHBHBIM WHTPEIUEHTOM, BMECTE C
KpPacUTENsIMA WJIH apOMaTHU3aTOpPaMH, NMPU HeoOXoanmMocTH. TalneTKu WM Kamcyjibl MOTYT
ynobHbIM 00pa3oM conmep:karbh OT 2 10 S00 Mr akTUBHOTO MHIPEIUEHTA WJIH SKBUBAJIEHTHOE

KOJIMYECTBO €10 COJIN.

Kunkast KOMIO3UIMS, aaNTHPOBAHHAS ISl IEPOPAIBHOTO UCTIONB30BAHMUS, MOXKET OBITh B BUJIE
PacTBOPOB WIIK CyCIIeH3Ui. PacTBOPBI MOT'YT OBITh BOJHBIMHU PACTBOPAMH PACTBOPUMO COJTH MU
APYTUM MPOU3BOAHBIM aKTHUBHOT'O COSIMHEHHUS] BMECTE, HAIIPUMED, C caXxapo30i ¢ 0Opa3oBaHuEM
cupona. CyCleH3uu MOTYT COAEp:KaTb HEPACTBOPUMOE aKTUBHOE COEAMHEHME 10 HACTOSIIEMY
n300peTeHn0 Wi ero (papManeBTHYECKH NPHEMIIEMYI0 COJIb BMECTe C BOAOH, BMeECTe C

CYCIIEHANUPYIOLIUM CPEACTBOM HIIH aPOMATH3ATOPOM.

Komno3uuuu [j1s1 mapeHTepasbHOrO BBEICHHST MOTYT OBITh MOJy4eHbI U3 PACTBOPHMBIX COJIEH,
KOTOpbIE MOTYT TOABEPraThCS WM HE MOABEPraTbCs JTHOPUIU3AINHN, U KOTOPble MOTYT OBITh
PacTBOPEHbl B AMMPOTE€HHOW BOJHOM Cpele WM APYrod COOTBETCTBYIOIIEH >KUIAKOCTH IS

MapeHTEePATBbHOTO BBEICHUS.

O¢ddexTuBHBIE 03B OOBIMHO HAXONATCS B nuamna3zoHe 2-2000 Mr akTHMBHOTO HMHIPEIUEHTA B
cytku. CyTo4Hast 1032 MOKET BBOJUTHCS 32 OJIHY HJIH OoJsiee 00pabOTOK, MPEANOUTUTENBHO OT 1

10 4 06paboTOK, B CYTKH.

Hacrosimee wu300pereHre OyZer [OOMOJHHUTENbHO MPOMJLIFOCTPUPOBAHO  CJEAYIOLIMMHU
npuMepamMu. HI/DKCCJ'IeI[y}OH_[ee NPUBEACHO UCKIIIOYUTEIIBHO B KAYECTBC UJIFOCTpALlU U HUKOUM
o0pa3oM He orpaHu4mBaeT o0beM Hacrosimero u3ooOperenus. CUHTE3 COEOUHEHUWH TIO
HACTOSIIIEMY M300pPETEHHIO MPOMILTIOCTPUPOBAH CIASAYIOIIUMH IPUMEPaMH, BKJIIOUasi OJTyYeHHUE
IPOMEXKYTOUYHBIX COSMHEHUH, KOTOPbIE HUKOMM 00pa30M He OrpaHHYMUBAIOT OOBbEM HACTOSIIETO

n300peTeHMs.



34

IPUMEPDBI

OO0mue myHKTBI. PeareHTsl, pacTBOPUTENN U UCXOHbIE MPOAYKTHI MOJTyUYaau U3 KOMMEPYECKIX
UCTOYHUKOB. TepMUH «KOHLEHTPUPOBAHUE» OTHOCUTCA K BAKYYMHOMY BbIIApUBAHHUIO C
NOMOILIBIO poTanoHHOro ucnaputens Bichi. Korma ykaszaHo, mpomykThl peaknuy O4YHUINATIH
«pmmy-xpomarorpadueii Ha cunukarense (40-63 MKM) C MOMOIIBIO YKa3aHHOH CHUCTEMBbI
pactBoputeneil. CeKTpOCKONMUYECKHe NaHHbIe N3MepsuIn B criekTpoMerpe Varian Mercury 300.
BOXX-MC nposomgwiu Ha mpubope ot Waters, 000OpyIOBaHHOM MOAYJIEM MJIs pa3aesIeHHsI
Alliance 2795, netektopoMm B yibTpaduoneToBoii u BumuMoi obnactu crnektpa W 2996 u

micromass ZQ 200.

IIpomexkyrouHoe coearHeHue 1: 3 THI-6-MeTHINMHKOJIHUHAT

B pactBop 6-meTmnnukonuHOBOH kuchoTel (2,0 1, 14,58 MMonb) B 3TaHomne (50 M) nobasisuu
cepHyI0 KUCIOTY (1,2 MiT) 1 cMech HarpeBasii ¢ OOPaTHBIM XOJIONUIBHUKOM B T€UE€HHUE 22 4acoB,
a 3ateM BhImapuBain gocyxa. Ocratok pactBopsuti B Bonme (50 mur), mobGasmsuin OukapOoHAT
Hatpusi 10 pH 8-9 u ero skcrparuposanu ¢ nomombo dTrnanerata (3x40 mut). O0beqUHEHHBIE
OpPTaHUYECKHUE CIIOH CYLIWIN HaJl CYJIb()aTOM HATPHUS U YIIAPUBAJIH C MTOJYYEHHEM JKEJITOr0 Macia

(1,88 1, 78%).

'H-SIMP (300 MI'y, CDCls): §=7,95 (1, J=7,7 Ty, 1H), 7,72 (1, J=7,7 Ty, 1H), 7,34 (n, J= 7,7
Ty, 1H), 4,49 (x, J=7,1 Ty, 2H), 2,67 (c, 3H), 1,44 (1, J=7,1 T'y, 3H).

BOXX-MC: BY 8,258 m/z 166,5 [M+H]".

IIpomexkyTouHOoe coenuHenne 2: 1-(6-MeTHINMUPUANH-2-11)-2-(XHHOJHH-4-W1)3TaH-1-0H

B pactBop nenmununa (0,500 1, 3,49 mmonb) B Terparuapodypane (10 mir), oxyaxaeHHbIN 10 -
60°C, nobasmsumn Oouc(merumermncwmn)amun autus (10,5 miu, 10,47 mmons. 1M pactBop B
TeTparuapodypaHe) U peakLIMOHHYIO CMECh MEPEMEIINBAJIH MTPH HU3KOH TeMIepaType B TEUCHHE
30 munyT. PacTBOp 3THN-0-MeTHmIKouHATA (0,634 T, 3,83 MMoIb) B TeTparuapodypane (5 M)
n00aBISIM M PEAKIHOHHYK) CMECh NMEepEMEINBAIM B TEUEHHE HOYHM, MO3BOJSS TEMIIepaType
noctrub -10°C. PeakUMOHHYIO CMeCh TacHiHM XJOPHIOM aMMOHHs (BOAHBIM HACBIIIEHHBIM
pPacTBOPOM) M PaCTBOPHUTENb YAASUIA MO BakyyMoM. OcTaTok pacTBopsuid B sTuianerate (60
MJT) ¥ IPOMBIBAJIN € TOMOIIBIO XJIOPHIa aMMOHUS (2 X 50 MI1, BOTHBIM HACHIIIEHHBIM PACTBOPOM).
Opranudeckuii CJIOH CyIIHIIN HaZ Cyb(GaTOM HaTpHs U ynapusaiu. IIpoaykT peakuy ouuimamm
¢dmu-xpomarorpadueit Ha cunmukarene (40% EtOAc/rekcana) ¢ mojiyueHuEM OpaHKEBOroO Maciia

(0,423 T, 46%).
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'H-SIMP (300 MT'w, CDCls): 6 =8,84 (1, J = 4,4 T'y, 1H), 8,138-8,045 (m, 2H), 7,85 (1, J = 7,6 T,
1H), 7,74-7,66 (m, 2H), 7,56-7,51 (v, 1H), 7,41 (1, J = 4,4 Ty, 1H), 7,36 (an, J = 7,6, 0,5 T, 1H),
5,02 (c, 2H), 2,67 (c, 3H).

BOXXX-MC: BY 10,077 m/z 262,7 [M+H]".

IIpomesxyTouHoe coenuHeHue 3: 1-(6-3THANMMPHAHH-2-1J1)-2-(XHHOJIUH-4-WI)ITaH-1-0H

BOXXX-MC: BY 10,643 m/z 276,7 [M+H]".

IIpomexyTouHoe coenuHenne 4: 4-(3-(6-mernanupuans-2-uia)-1H-nupa3zon-4-ui)XuHoIHH

B pactBop 1-(6-MeTmnmupunaua-2-mn)-2-(XUHONMUH-4-mn)3Tas-1-o1a (0,420 1, 1,60 MMomnb) B
mametmngopmamune (5 m) nobasmsun ykeycHyro kucioty (0,330 mui, 5,76 mmonb) u N,N-
muMetngopmamua-numerrianeraib (0,640 mi, 4,80 MMOIb) W pPEAKLUUMOHHYK) CMEChH
nepeMenBaId TPU KOMHATHOH Temmepatype B TedeHwe | daca. JloOaBisuim MOHOTHIpar
ruapasuHa (1,75 wmn, 35,84 mmonb) m pactBop HarpeBanmu npu S0°C B Teuenme 1 dHaca.
OXNaXKAeHHYI0 PpEeakIUOHHYI cMech paszOaBmsuin Bomor (30 M) W 3KCTparupoBaju
stunaneratoM (30 mr). Opranuueckuii cioit mpombiBaiu Bogoi (20 Mi1) U CONEBBIM PacCTBOPOM
(2x20 ™), cymmnu Hax cyiabpaToM HaTpus M yrnapuBaiu. HeounmeHHOe TBEpAOe BEIECTBO
NEePEeKPUCTAIIIM30BbIBAIN U3 ALIETOHUTPHJIA C TTOTyUYE€HUEM JKeIToro Teepaoro Bemectna (0,335

r, 73%).

'H-AMP (300 MI'u, JIMCO-ds): & =13.63 (mmp. ¢, 1H), 8,81 (mwup. ¢, 1H), 8,04 (n, J = 9,6 I'ny,
1H), 7,73-7,40 (m, 7H), 7,02 (m, 1H), 2,50 (c, 3H).

BOXX-MC: BY 9,100 m/z 286,9 [M+H]".

IIpomexyTouHoe coenuHenue S: 4-(3-(6-3Tunnupuann-2-ui)-1H-nupa3on-4-ui)XHHOJIHH

'H-SIMP (300 MT'w, CDCls): 6 =8,99 (n, J = 4,4 T, 1H), 8,24 (n, J = 8,4 'y, 1H), 8,04 (c, 1H),
7,89-7,68 (m, 3H), 7,55-7,41 (v, 2H), 7,30-7,25 (m, 1H), 7,03 (1, J = 7,8 T, 1H), 6,66 (1, J = 7,8
Ty, 1H), 2,84 (x, J= 7,6 T, 2H), 1,31 (1, J= 7,6 'y, 3H).

BOXX-MC: BY 9,616 m/z 301,2 [M+H]".

IIpomexxyTouHOE coeqnHeHHe 6: (2-3THI(deHHT)MEeTAHAMUH

B pactBop 2-3THnbenzonutpuna (0,20 r, 1,52 mmonp) B TI'® (8 mi), oxnaxkaenssiii 1o 5°C ¢
TIOMOIIIBIO BHEIIHEeH 6aHu co ibIoM/Bonol BHewHelH 0anu co ipnom/H>0, LiAlIH4 (0,28 mr, 7,62
MMOJIb) HO00aBIsUIM TMOPUHMSIMH. PeakuMOHHOW CMeCH TMO3BOJSUIM JTOCTHYb KOMHATHOM

Temrneparypsl U nepememneanu B Teuenue 21 vaca. H20 (3 mir) u NaOH (1 mn 36%-ro BogHOTO
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pacTtBopa) noOABISIM B CMECh M MIepeMeIlTnBaInd B TedeHue 5 MuayT. CycrneH3uro GuibTpoBaIn
yepes LeuT, npombiBasi ¢ momombio EtOAc (15 mir). MaTouHble pacTBOPBI yIIAPUBAJIH 10CYXa C
nosiyueHueM poszosoro macnia (140 wmr). IlponykT ucrnonp3oBaid Ha ClenyromeMm sTare 0e3

JONOJIHUTEIbHOU OYUCTKH.

IIpomexxyToUuHOE COeAMHEeHHE 7: mpem-6yTun-4-((1,3-1M0KCON30MHA0IHH-2-

WJI)METHJ1)0eH30aT

B cycnensuro ¢gramumuna (0,19 r, 1,32 mmonb) u kapOonata kamus (0,22 1, 1,59 mmons) B N,N-
mumermngopmamune (4 wn) pobasnsum  mpem-OyTin-4-(xnopmermn)oensoar (0,30 r, 1,32
MMOJIb) U cMech HarpeBaiu npu S0°C B Teyenue 20 4acoB. PeakiMOHHYIO CMeCh OXJIAXKIAJIU 10
KOMHATHOW TeMmeparypsl, pazOaBmsumn Bomoit (30 mur) m coneBsiM pactBopoM (20 mut) u
SKCTpArnpoBaiy 3TuianeratoM (2x15 mi). OObeqUHEHHbIE OPraHMYECKHUe SKCTPAKTHI CYILIMIIN

HaJl Cyb(aToM HATPUs M yIIapUBAIH C oJy4eHueM Oenoro Teepaoro seuectsa (0,42 r, 95%).

'H-SIMP (300 MT'y, CDCls): § =7,93 (n, J = 8,2 'y, 2H), 7,85 (ax, J = 5,3, 2,9 T, 2H), 7,72 (ax,
J=53,2,9Ty, 2H), 7,44 (1, J = 8,2 T, 2H), 4,88 (c, 2H), 1,56 (c, 9H).

Ilpome:xxyTouHOe coenuHeHue 8: mpem-0yTuii-4-(aMUHOMeTHIT)0eH30aT

B cycnensuro mpem-0ytun-4-((1,3-nuokconsonnnonus-2-mi)mermn)oensoara (0,41 r, 1,23
MMOJIb) B 3TaHoje (5 mu) noOasmsmu MoHoruapar ruapasuHa (0,12 r, 2,46 MMONb) U CMeCh
HarpeBajy ¢ OOpaTHBIM XOJOAUIBHUKOM IIPU SHEPTUYHOM MEPEMELINBAHNUN B TEUEHUE 2 YacCOB.
PeakMOHHYI0 CMeCh OXJIKIAJIH 10 KOMHATHOM TeMIeparypbl, 100aBsiiiu 6M pacTBOp COJISTHOM
KUCIOTHI (22%) M pacTBOp HarpeBaiu B TeueHue ewme S5 muHyT. JloGammsmu Bomy (10 mu),
stunanerat (10 mut) u BogHbid 10%-bIii pacTBOp consiHON KUCHOTHI 10 noctuxkenus: pH 1. Conu
pasfensanay, U OpPTaHWYeCKHil CJIOH 3KCTparupoBaiu BOIHBIM 10%-bIM pacTBOPOM COJISTHOM
KUCIOTHI (2x5 mit). O0beTMHEHHbIE BOJHBIE SKCTPAKTHI A€ OCHOBHBIMHU C TIOMOIIBIO BOJHOTO
24%-0oro pacTBOpa THAPOKCHUIA HATPUS W OHKCTparuposajm stuiaueratroM (2x10 ).
OObennHeHHbIE OPTaHMYECKHE 3KCTPAKThl CYIIWJIA Hall Cyib(aroM HATpus M yHapUBAIU C

nosiyueHueMm onenHo-xearoro macna (0,12 r, 48%).

'H-SIMP (300 MT'w, CDCls): 6 =7,84 (1, J = 8,2 T, 2H), 7,24 (n, J = 8,2 Ty, 2H), 3,81 (c, 2H),
1,48 (c, 9H).

Ilpome:xkyTouHOe coenuHeHue 9: N-OeH3ua-2-6pomaneramMmuyg

B pactBop Gensunamuna (1,5 r, 14,00 mmonp) B TT'® (15 mi), oxnaxkaenHsii 10 5°C ¢ mOMOIIBIO
BHEIIHeW OaHu co JbpaoM/BOAOH, nobasisin Opomauerundpomun (1,46 miu, 16,80 mMmonp) u

PEAKLIMOHHYK) CMECh IepeMEIlINBajId B TE€YEHHE 22 4YacOB, MO3BOJAA JOCTHUYb KOMHATHOMU
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temneparypbl. IlonydeHHYIO CycreH3ur0 (UIBTPOBAIM W MATOYHbIE PACTBOPBI YIIAPHBAIN
nocyxa. HeounmmenHnslii ocratok ouninamu ¢usu-xpomarorpadueii Ha cunukarene (30%—50%

EtOAc/rekcana) ¢ nmonydenuem Oenoro TBepnoro Bemectsa (1,33 r, 42%).
B2XX-MC: BV 8,327 m/z 226,0-228,1 [M-H]".

Cnenyromme mnpoMexyTO4YHble coenuHeHus, ot IIpomexxyrouHoe coenunenue 10 1o
MPOMEKYTOYHOTO COeOUHEHus 26, ToJydajau, Cleays Tpoueaype, OMHUCAHHOW  IJIst

IIpomexyTouHoe coenuHeHue 9.

IIpome:xkyTouHoe coenunenue 10: 2-6pom-N-(4-Ppropoensuin)aneramMmus

BOYKX-MC: BY 8,608 m/z 244,0-246,0 [M-H]".

IIpomexyTouHoe coenuHenne 11: 2-6pom-N-(4-xs10pOeH3 NI )alieTAMHI

BOXX-MC: BY 9,273 m/z 262,2 [M-HJ".

IIpomexyTouHoe coenuHenue 12: 2-6pom-N-(4-0pomOeH3HIT)aieTaAMHUA

HpOMG)KYTOLIHOe COCAUHCHUA HWCIOJb30BaAJIM Ha CJICAYHOLIEM JTare 0e3 JIOTIOJTHUTEJIbHOM

OYHCTKH.

IIpomexyTouHoe coeqnHenue 13: 2-6pom-N-(4-meTokcuOeH3HI)aneTaMug

BOXXX-MC: BY 6,125 m/z 258,1-259,9 [M+H]".
IIpomesxyTouHoe coenuHeHue 14: 2-6pom-/N-(4-MeTHIIOeH3HT)aLle TAMU

'H-SIMP (300 MT't, IMCO-de): & =7,14 (¢, 4H), 4,24 (n, J = 5,9 Ty, 2H), 3,94 (¢, 2H), 2,27 (c,
3H).

BOYKX-MC: BY 9,098 m/z 242,1-244.0 [M+H]".

IIpomexyTouHoe coenuHenue 15: 2-0pom-N-(4-(mpem-6yTHia)deH3snn)aneTaMmus

BOYKX-MC: BY 10,406 m/z 282,0-284,2 [M-HJ".

IIpomexyTouHoe coeqnHenue 16: 2-0pom-N-(3-meTniideH3ni)aneramua

'H-SIMP (300 MT', AMCO-de): & = 7,24-7,19 (m, 1H), 7,08-7,03 (m, 3H), 4,25 (1, J = 5,9 T,
2H), 3,91 (c, 2H), 2,29 (c, 3H).
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IIpomexyTouHoe coenuHenue 17: 2-6pom-N-(3-PpTopOdeH3n)aueTaMun

'H-SIMP (300 MT'w, IMCO-ds): & = 8,83 (wwmp. ¢, 1H), 7,41-7,33 (m, 1H), 7,12-7,03 (v, 3H), 4,31
(z, J= 6,0 T, 2H), 3,92 (¢, 2H).

BOXXX-MC: BY 8,642 m/z 244,0-246,1 [M-H]".

IIpomesxyTouHoe coenuHenue 18: 2-6pom-N-(3-xj10pdeH3nI)aneTaMu

'H-SIMP (300 MT'y, IMCO-ds): & = 8,83 (wmp. ¢, 1H), 7,51-7,08 (m, 4H), 4,30 (z, J = 6,0 I,
2H), 3,92 (c, 2H).

BOXKX-MC: BY 9,266 m/z 260,0-262,1 [M-H]".

IIpomexyTouHoe coenuHenne 19: 2-6pom-N-(3-uuanobeH3nI)aneTamug

'H-SIMP (300 MT', AMCO-de): &= 7,78-7,66 (m, 2H), 7,66-7,45 (m, 2H), 4,35 (1, J = 6,0 T,
2H), 3,94 (c, 2H).

BOXKX-MC: BY 8,018 m/z 251,0-253,1 [M-H]".

IIpomexyTouHoe coennHenue 20: 2-6pom-N-(2-meTnja0eH3nI)aneramua

'H-SIMP (300 MI'u, CDCls): & = 7,26-7,15 (m, 4H), 4,48 (1, J = 5,5 Ty, 2H), 3,93 (c, 2H), 2,34
(c, 3H).

BDXKX-MC: BY 9,004 m/z 240,0 [M-H]".

IIpomesxyTouHoe coenuHeHue 21: 2-6pom-N-(2-propdensnia)aneramMmun

'H-SIMP (300 MT't, CDCls): 6 =7,39-7,30 (m, 2H), 7,20-7,01 (m, 2H), 6,87 (¢, 1H), 4,55 (1, J =
6,0 Ty, 2H), 3,94 (c, 2H).

BOYKX-MC: BY 8,532 m/z 244,0-246,1 [M-H]".

IIpomexyTouHoe coequHeHne 22: 2-0pom-N-(2-xJi0pOeH3nI)aneTaMu

'H-SIMP (300 MI', IMCO-ds): & =8,44 (tuup. ¢, 1H), 7,25-6,79 (m, 4H), 3,98 (n, J=5,8 I'y, 2H),
3,56 (c, 1H).

BOXX-MC: BY 9,097 m/z 264,0 [M-H]".

IIpome:xxyTouHOe coenuHeHue 23: 2-6pom-N-(2,6-qudTopdeH3min)aneTaMmua

'H-SIMP (300 MT', IMCO-de): & = 8,70 (wup. ¢, 1H), 7,55-7,29 (m, 1H), 7,16-7,07 (m, 2H), 4,34
(n,J= 53 'y, 2H), 3,84 (¢, 2H).
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IIpomexyTouHoe coequHeHnne 24: 2-0pom-N-(2-xJi0pOeH3nI)aneTaMu

H-SIMP (300 MT'1, IMCO-de): & = 8,34 (wmp. ¢, 1H), 7,13-7,02 (m, 3H), 4,29 (n, J = 4,8 T,
2H), 3,84 (c, 2H), 2,30 (c, 6H).

B2XX-MC: BY 9,542 m/z 256,0 [M-H]".

IIpomexkyTouHOoe coenuHenne 25: 2-0pomM-N-(2-3THN0eH3 W )aleTAMU/

BOXXX-MC: BY 9,526 m/z 253,9-256,0 [M-H]".

IIpomexyTouHoe coenuHenne 166: 2-6pom-N-(2,6-quxjiopoeH3niI)aneTramu

BOXX-MC: BY 9,466 m/z 294,0 [M-H]".

IIpomexyTouHoe coenuHenne 27: 2-0pom-N-(4-iuanobeH3nI)aneTaMmug

B cycnemsuro ruppoxnopuna 4-(amuHomermn)Oensonutpuna (0,150 r, 0,890 mmonb) B
auxjopmetade (4 mu), oxjaxkaeHHy 10 S°C ¢ moOMOIIbI0 BHEIIHEH OaHU CO JIbIOM/BOIOM,
nobasmsmm EtsN (0,150 mn, 1,067 mmonb) u Opomanerunopomun (0,082 v, 0,934 mmorns).
PeakunoHHyro cMmech nepememnBand B TedeHue 30 MUHYT, NO3BOJISISL JOCTHMYb KOMHATHOHN
TeMreparypsl, pazdasisim nuxygopmeraHoM (10 mur) u mpomeBamu ¢ nmomoursro HO (15 o).
Bopnblii cnoit skcrparupoBanu auxygopmeraHoM (10 mia) u oObeqUHEHHBIE OpPraHUYECKHE
SKCTPAKTHI CYIIWIH HaJ CYJIb()aToM HATPHs U YIIapUBAJIH MO OHMKEHHBIM AaBieHneM. OCTaTok
ounmanu Qudu-xpomatorpadueii Ha cunukarene (50% EtOAc/rekcana) ¢ modydeHHEM

6exxeBoro TBepaoro Bemectsa (0,118 r, 52%).

'H-SIMP (300 MT't, IMCO-de): & = 8,89 (wmp. ¢, 1H), 7,97-7,64 (m, 2H), 7,59-7,26 (v, 2H),
436 (1, J= 6,0 Ty, 2H), 3,91 (c, 2H).

Crnenyromee mpoMexXyToyHOe coeAnHeHue 28 moaydanu, ciefays Mpolenype, OMHUCaHHOW MAJis

ITpomexyTounoe coenunenue 27.

Ilpome:xkyTouHOe coenuHeHue 28: mpem-0yTuii-4-((2-6pomaneramMuao)MeTns)0eH3oar

'H-SIMP (300 MI'y, IMCO-ds): & =8,87 (v, 1H), 7,85 (1, J = 8,5 T'wy, 2H), 7,36 (n, J = 8,5 I',
2H), 4,35 (1, J = 6,1 T, 2H), 3,92 (c, 2H), 1,53 (c, 9H).

IIpomexyTouHoe coenuHenue 29: mpem-oyrua-4-((2-(3-(mupuaun-2-ui)-4-(XMHOIUH-4-1J1)-

1H-nupa3on-1-ua)aueraMuao)MeTu1)0eH30aT
IIpoMekyTOUHOE COeIMHEHNE MOJyYalH, CIeNysl MPOLEeaype, OMUCAHHON i mpuMepa 1.

B2XX: BY 18,982, 99,36%.
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IIpumepsnl
IIpumep 1: N-0en3ni-2-(3-(nmupuaun-2-ui)-4-(XuHoIUH-4-11)-1H-nupazon-1-un)aneramug

B pactBop N-Oensun-2-Opomauneramuna (0,100 r, 0,441 mmonb) B aneroHurpuie (2 mi)
nobasmsmu K2COs3 (0,076 1, 0,550 mmonb) u 4-(3-(mupunuH-2-mn)- 1 H-nupa3omn-4-mi) X HHOJIUH
(0,100, 0,367 MMOITB) U PEAKLITIOHHYIO CMECh HArPEBAJIH C OOPATHBIM XOJOANIbHUKOM B TEUSHHE
6 ydacoB. N-Oensun-2-Opomarneramun (0,017 r, 0,073 MmoJb) H00ABISIIA U CMECh HarpeBau C
OoOpaTHBIM XOJIONWJIBHUKOM B Te4YeHHe eme | uaca W TO3BOJISUIM JOCTHYb KOMHATHOW
temneparypbl. HO (10 mi) noGammsmun u skcrparupoBasin ¢ nomoursio EtOAc (3x5 mu).
OObennHeHHbIE OPTaHUYECKUE SKCTPAKTBI CYLIMJIM HAA CYJIb()aTOM HATPUS U YHAPUBAIU IIOX
NOHWKEHHBbIM naBjieHneM. Octatok ouminagu ¢ nomoimbio C18 xpomarorpaduu ¢ cuctemMoi
Combiflash (5—100% H>O/MeOH:MeCN 1:1) u ¢msm-xpomarorpaduu Ha cunukarene (3%
MeOH/CH>Cl») ¢ nony4enuem Genoro tTBepaoro Bemectsa (0,080 r, 52%).

'H-SIMP (500 MT'w, CDCls): & = 8,89 (1, J = 4,4 Ty, 1H), 8,42 (n, J = 4,4, Ty, 1H), 8,16 (1, J =
8,4 T, 1H), 7,74 (¢, 1H), 7,72-7,66 (m, 2H), 7,45 (ta, J = 7,8, 1,8 T, 1H), 7,37-7,34 (m, 1H),
7,32-7,21 (m, 7H), 7,10 (nam, J = 7.8, 4,4, 1,8 Ty, 1H), 6,87 (wwup. a, 1H), 5,05 (¢, 2H), 4,52 (1, J
=5,8 T, 2H).

BOXXX-MC: BY 16,753 m/z 420,2 [M+H]".

Crnenyromue npumMepsl 2-4 CUHTE3UPOBAIHN C TIOMOIIBIO MPOLEAYPBI, OMMUCAHHON A mpumMepa 1

U3 COOTBETCTBYIOIIUX MPOU3BOAHBIX 4-(3-(mupuanH-2-mi)- 1 H-nupa3on-4-ui)XuHOINHA.

Ipumep 2: N-(4-propdensmi)-2-(3-(mupuaun-2-uia)-4-(xunoaun-4-ui)-1 H-nupazon-1-

HiI)aneTaMug

'H-SIMP (300 MT'1y, TIMCO-de): 8,98-8,65 (m, 2H), 8,19-7,95 (m, 3H), 7,87-7,58 (m, 4H), 7,51—
7.25 (m, 4H), 7,26-7,05 (m, 3H), 5,06 (c, 2H), 4,36 (1, J = 5,8 T'y, 2H).

BOYKX-MC: BY 16,989 m/z 438,2 [M+H]".

Ipumep 3:  N-(4-xaop0Oen3ni)-2-(3-(mupuann-2-ui)-4-(xuHoauH-4-un)-1H-nupasoan-1-

WiI)aneTaMujg

'H-SIMP (300 MI'yy, IMCO-ds): & =8,99-8.62 (m, 2H), 8,22-7,89 (v, 3H), 7,88-7,50 (m, 4H),
7,53-7,22 (v, 6H), 7-17-7,13 (m, 1H), 5,06 (c, 2H), 4,36 (1, J = 5,8 T'y, 2H).

BO)KX-MC: BY 17,839 m/z 454,2 [M+H]".
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Ilpumep  4: N-(4-OpomOeHn3m)-2-(3-(mupuann-2-uia)-4-(xuHoauH-4-un)-1H-nupasoan-1-

Hia)aneTaMmujg

H-SIMP (300 MI'w, IMCO-ds): & = 8,84-8,80 (m, 2H), 8,18-7,93 (m, 3H), 7,88-7,60 (m, 4H),
7,60-7,20 (v, 6H), 7,18-7,14 (m, 1H), 5,06 (¢, 2H), 4,34 (1, J = 5,9 'y, 2H).

BOXX-MC: BY 18,057 m/z 498,0-500,0 [M+H]".

Ilpumep S5: N-(4-umanoben3unn)-2-(3-(mupuaun-2-ui)-4-(xunoauH-4-un)-1H-nupasoan-1-

WiI)aneTaMujg

B cycnensuro 4-(3-(mupuaun-2-un)-1H-nupazon-4-un)xunonusa (0,060 r, 0,220 mMmoib) B
teTparuapodypane (3 mi), oxnaxaeHHy 10 5°C ¢ MOMOIIBIO BHEIIHEW OaHU CO JIbIIOM/BONIOH,
nobasnsn 60% runpun Hatpus (0,012 r, 0,308 MMOJB) U CMECh MEPEMELITNBAIN TP TOH XKe
temneparype B tedeHue 30 mmHyT. PactBop N-(4-umanoGensmn)-2-0pomaneramuna (0,078 T,
0,308 mMmonb) B cmecu TeTparuapodypana (1 mu) u numernindopmamuaa (0,3 mir) gobassm o
KaIusiM M cMech nepemernnBaid B TedueHne 40 munyT. pyryro nopumto N-(4-nimanodeH3nn)-2-
opomaneramuaa (0,011 r, 0,048 mMmonb) noOaBISIN, TIEpeMeIINBasl B TeUeHUe eme 1,5 4acos.
Peaknmonnyro cmech pasdasisuiu Bogoi (10 mur) u skerparuposanu ¢ nmomomsio EtOAc (3x10
mi1). OObearHEHHBIE OpPraHUYeCKUe CJIOW CYIIWIM Haja CyJb(paToM HATPUS U yIAPHBAIU IIOX
NMOHIWKEHHbIM ~ faBjieHneM. Octarok oummanu (Qudii-xpomarorpadueil Ha CHIHKarese
(2—4—5% MeOH/CHxClz) n ¢ nomourpto C18 xpomarorpaduu ¢ NpUMEHEHHEM CHUCTEMBI

Combiflash (5—100% H>0O/MeCN) ¢ nonyuenuem 6enoro TBepaoro Bemectsa (0,016 r, 16%).

'H-SIMP (500 MI'n, AMCO-de): §=8,89 (1,.J = 6,0 T'u, 1H), 8,83 (mn, J = 4,4, 1,1 'y, 1H), 8,16—
8,07 (m, 2H), 8,03 (1, J = 8,4 T, 1H), 7,85-7,61 (m, SH), 7,53 (z, J = 7,9 Ty, 2H), 7,44-7,36 (m,
1H), 7,32 (1, J = 4,4, 1,0 Ty, 1H), 7,20-7,12 (m, 1H), 5,10 (¢, 2H), 4,47 (1, J = 6,0 'y, 2H).
BOXKX-MC: BY 16,091 m/z 445,1 [M+H]".

Crnenyromue npuMepsl 6-29 CUHTE3UPOBAIU C TOMOLIBIO MPOLEAYPHI, ONUCAHHON JJi IpHUMepa

5.

Ilpumep 6: N-(4-meToxcubeH3n)-2-(3-(mupuann-2-ui)-4-(xuHoauH-4-un)-1H-nupasoan-1-
WiI)aneTaMmujg

"H-AMP (500 MI'y, IMCO-ds): & = 8,84 (n, /= 4,5 'y, 1H), 8,73 (1, J= 5,9 T'n, 1H), 8,15-8,06
(M, 2H), 8,03 (n, J = 8,6 I', 1H), 7,82-7,65 (m, 4H), 7,41-7,12 (M, SH), 6,93-6,87 (m, 2H), 5,04
(c,2H), 4,30 (n, J= 5,8 I'y, 2H), 3,73 (c, 3H).

BOXXX-MC: BY 17,709 m/z 450,1 [M+H]".
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IIpumep 7: N-(4-metnadeH3ui)-2-(3-(mupuann-2-ua)-4-(xunoauH-4-un)-1H-nupasoan-1-

Hia)aneTaMmujg

H-SIMP (500 MT'w, IMCO-de): 6 = 8,84 (n, J = 4,4 T'n, 1H), 8,74 (r, J = 5,9 T'u, 1H), 8,13-8,07
(v, 2H), 8,03 (z,J=9,1 I'y, 1H), 7,83-7,65 (m, 4H), 7,41 (nan, J=8,2, 6,8, 1,3 ', 1H), 7,33 (x,
J=4,4Tu, 1H), 7,24-7,10 (m, SH), 5,05 (c, 2H), 4,33 (n, J = 5,8 ', 2H), 2,28 (¢, 3H).

BOXKX-MC: BY 17,574 m/z 434,1 [M+H]".

Ilpumep 8: N-(4-(Tper-0yTHn)0en3ni)-2-(3-(nupuaun-2-ui)-4-(xuHoaun-4-ui)-1H-

nupaszoJi-1-mir)aneramua

'H-SIMP (500 MT'wy, IMCO-ds): & = 8,83 (1, J = 4,4 T, 1H), 8,74 (, J = 5,8 'y, 1H), 8,10-8,07
(v, 2H), 8,03 (1, J = 8,4 Ty, 1H), 7,84-7,61 (m, 4H), 7,40 (1, J = 7,6 Ty, 1H), 7,38-7,29 (m, 3H),
7.25 (n,J = 8,2 T, 2H), 7,20-7,10 (m, 1H), 5,04 (¢, 2H), 4,32 (1, J = 5,8 Ty, 2H), 1,26 (c, 9H).

BOXKX-MC: BY 19,625 m/z 476,2 [M+H]".

IIpumep  9:  N-O6en3uni-2-(3-(6-mMeTunnupHaANH-2-u1)-4-(XuHOIMH-4-u0)-1H-nupaszon-1-

HiI)aneTaMmujg

'H-SIMP (300 MT'1, IMCO-ds): 5 = 8,84 (1, J = 4,5 T'y, 1H), 8,81-8,75 (m, 1H), 8,11 (1, /= 1,2
Ty, 1H), 8,03 (z, /=8,1 T, 1H), 7,79-7,45 (m, 4H), 7,45-7,21 (m, 7H), 6,98 (1, J = 7,5 Ty, 1H),
5,06 (c, 2H), 4,39 (n, J = 5,7 T'w, 2H), 1,83 (c, 3H).

BO)XXX-MC: BY 17,541 m/z 434,1 [M+H]".

Ipumep 10: N-(3-merniaden3mi)-2-(3-(mupuann-2-ui)-4-(xunoaus-4-un)-1H-nupason-1-

WiI)aneTaMujg

'H-SIMP (300 MT'yy, IMCO-ds): & =8,90-8,62 (m, 2H), 8,19-7,89 (m, 3H), 7,88-7,53 (m, 4H),
7,51-6,90 (v, 7H), 5,06 (¢, 2H), 4,34 (1, J = 5,7 T, 2H), 2,27 (c, 3H).

BOXKX-MC: BY 17,625 m/z 433,9 [M+H]".

Ipumep 11: N-(3-¢propden3ni)-2-(3-(mupuann-2-ui)-4-(xunoauH-4-un)-1H-nupasoan-1-
HiI)aneTaMujg

"H-AMP (300 MTI'u, JIMCO-ds): & = 8,83 (1, J = 4,3 ', 2H), 8,13 (¢, 1H), 8,10 (n, J = 5,2 T'ny,
1H), 8,03 (m, J = 8,4 I'u, 1H), 7,84-7,65 (m, 4H), 7,48-7,27 (M, 3H), 7,22-7,02 (m, 4H), 5,08 (c,
2H), 4,40 (n, J= 5,9 I'u, 2H).

BOXXX-MC: BY 16,970 m/z 438,0 [M+H]".
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IIpumep 12: N-(3-xa0p0OeH3ni)-2-(3-(mupuann-2-ua)-4-(xunoauH-4-un)-1H-nupason-1-

Hia)aneTaMmujg

'H-SIMP (300 MI'w, TMCO-de): 5 = 8,86-8,82 (m, 2H), 8,12 (c, 1H), 8,09 (1, /= 5,1 T', 1H), 8,03
(n,J = 8,4 Ty, 1H), 7,88-7,61 (v, 4H), 7,48-7,23 (m, 6H), 7,18-7,12 (m, 1H), 5,08 (c, 2H), 4,39
(n, J=5,8 T, 2H).

BOXKX-MC: BY 17,747 m/z 454,1 [M+H]".

Hpumep 13: N-(3-unanoben3unn)-2-(3-(mupuann-2-ui)-4-(xunoauH-4-un)-1H-nupason-1-

WiI)aneTaMujg

'H-SIMP (300 MT'1y, IMCO-ds): 5 = 9,03-8,70 (m, 2H), 8,14 (1, /= 1,7 T'w, 1H), 8,09 (1, J = 4,9
'y, 1H), 8,04 (z, /= 8,3 T, 1H), 7,86-7,63 (m, TH), 7,56 (1, J = 7,6 Ty, 1H), 7,42 (1, /= 7,6 T,
1H), 7,35 (an, J = 4,9, 1,7 T, 1H), 7,16 (nn, J = 6,9, 5,0 Ty, 1H), 5,10 (¢, 2H), 4,44 (n, J = 5,9
Ty, 2H).

BOXKX-MC: BY 16,152 m/z 445,1 [M+H]".

Ilpumep 14: N-(2-metnaden3ui)-2-(3-(mupuann-2-ua)-4-(xunoauH-4-un)-1H-nupason-1-

Hia)aneTaMmujg

H-SIMP (300 MI'w, IMCO-ds): & = 8,85-8,82 (v, 1H), 8,68 (wump. ¢, 1H), 8,18-7,95 (m, 3H),
7,88-7,60 (m, 4H), 7,49-7,08 (m, 7TH), 5,06 (¢, 2H), 4,35 (1, J = 5,4 'y, 2H), 2,30 (c, 3H).

BOXXX-MC: BY 17,417 m/z 434,1 [M+H]".

Hpumep 15:  N-(2-meTrnabensunn)-2-(3-(6-meTuanupuauH-2-un)-4-(xuHoauH-4-ui)-1H-

nupasoJj-1-un)ageramua

'H-SIMP (300 MI'y, IMCO-ds): 5 =8,84 (1, J=4,5 Ty, 1H), 8,68 (wump. ¢, 1H), 8,12 (c, 1H), 8,03
(n,J=8,4 T, 1H), 7,78-7,23 (m, 7H), 7,19 (wnp. ¢, 3H), 6,98 (1, J = 7,5 'y, 1H), 5,06 (c, 2H),
435 (n, J=5,6 T, 2H), 2,31 (c, 3H), 1,82 (¢, 3H).

BOYKX-MC: BY 18,202 m/z 448,1 [M+H]".

IIpumep 16: N-(2-¢ropden3ni)-2-(3-(mupuann-2-ui)-4-(xunoauH-4-un)-1H-nupason-1-

WiI)aneTaMujg

'H-SIMP (300 MT', AMCO-de): & = 8,93-8,70 (m, 2H), 8,24-7,91 (m, 3H), 7,91-7,60 (m, 4H),
7,55-7,02 (m, 7TH), 5,07 (¢, 2H), 4,41 (n, J = 5,5 Ty, 2H).

BOXXX-MC: BY 16,941 m/z 438,1 [M+H]".
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Ilpumep 17:  N-(2-¢propodenznn)-2-(3-(6-MeTHANUPUAUH-2-1J)-4-(XHHOANH-4-171)-1H-

nupaszoJi-1-mir)aneramua

'H-SIMP (300 MT', IMCO-de): & = 8,85-8,80 (m, 2H), 8,11 (c, 1H), 8,03 (1, J = 8,4 I'ny, 1H),
7,78-7,11 (m, 10H), 6,98 (1, J = 7,5 'y, 1H), 5,07 (c, 2H), 4,42 (5, J= 5,6 T'w, 2H), 1,83 (c, 3H).

BOXX-MC: BY 17,628 m/z 452,0 [M+H]".

Ipumep 18:  N-Gen3un-2-(3-(6-3Tunnupuann-2-ui)-4-(xunoauH-4-un)-1H-nupason-1-

WiI)aneTaMujg

'H-SIMP (300 MT'yy, IMCO-ds): & = 8,85 (1, J = 4,4 Ty, 1H), 8,78 (1, J = 5,9 I'y, 1H), 8,09 (c,
1H), 8,02 (1, /= 9,3 T'w, 1H), 7,72-7,62 (m, 4H), 7,42-7,16 (m, 7TH), 6,95 (1, /= 6,7, 2,0 Ty, 1H),
5,07 (¢, 2H), 4,39 (1, J = 5,8 Ty, 2H), 2,10 (x, J = 7,5 Ty, 2H), 0,28 (1, J= 7,5 T', 3H).

BO)KX-MC: BY 18,386 m/z 448,1 [M+H]".

Ilpumep 19:  2-(3-(6-3TmanupuauH-2-uia)-4-(xuHoauH-4-un)-1 H-nupaszon-1-uia)-N-(2-

MeTHJI0eH3WI)aueTaMu/l

'H-AAMP (300 MI'u, AIMCO-ds): § = 9,04 (n, J = 4,4 'y, 1H), 8,86 (1, J = 5,7 I'y, 1H), 8,28 (c,
1H), 8,21 (n, /= 8,4 T'u, 1H), 7,92-7,77 (m, 4H), 7,62 — 7,45 (m, 3H), 7,38 (m, 3H), 7,14 (nn, J =
6,4,2,4 'y, 1H), 5,25 (¢, 2H), 4,55 (n, /= 5,6 'y, 2H), 2,50 (¢, 3H), 2,29 (x, J=7,5 'y, 2H), 0,46
(r,J=7,5T1, 3H).

BOXXX-MC: BY 19,102 m/z 462,1 [M+H]".

Hpumep  20:  N-(4-meTnabeH3unn)-2-(3-(6-meTuanupuauH-2-un)-4-(xuHoauH-4-un)-1H-

nupasoJj-1-un)ageramua

'H-AMP (300 MI'u, IMCO-ds): § = 8,84 (n, J = 4,4 'y, 1H), 8,75 (1, J = 5,9 I'y, 1H), 8,11 (c,
1H), 8,03 (n, /=83 'y, 1H), 7,75-7,47 (m, 4H), 7,44-7,31 (m, 2H), 7,26-7,10 (m, 4H), 6,98 (1, J
=7,5Tu, 1H), 5,05 (¢, 2H), 4,33 (n, J= 5,8 'y, 2H), 2,28 (¢, 3H), 1,83 (c, 3H).

BOYKX-MC: BY 16,848 m/z 448,1 [M+H]".

Ipumep 21: N-(2-xaop0OeH3ni)-2-(3-(mupuann-2-ui)-4-(xunoauH-4-un)-1H-nupason-1-

WiI)aneTaMujg
TH-AAMP (300 MI'n, IMCO-ds): & = 8,85-8,79 (m, 1H), 8,18-8,06 (M, 2H), 8,03 (n, J = 8,5 I'Ly,

1H), 7,88-7,62 (m, 4H), 7,57-7,23 (v, 6H), 7,24-7,06 (m, 1H), 5,10 (c, 2H), 4,44 (n, J = 5,7 Ty,
2H).
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BOXKX-MC: BY 17,627 m/z 454,0 [M+H]".

Ilpumep 22: N-(2-x10p06en3nn)-2-(3-(6-MmeTHINHUPUANUH-2-1J1)-4-(XUHOAUH-4-171)-1H-

nupaszoJi-1-min)aneramua

'H-AAMP (300 MI'u, IMCO-ds): & = 8,89-8,73 (m, 2H), 8,13 (c, 1H), 8,03 (n, J = 8,3 'y, 1H),
7,77-7,26 (m, 10H), 6,98 (1, J = 7,4 'y, 1H), 5,11 (c, 2H), 4,45 (n, J=5,7 'y, 2H), 1,83 (c, 3H).
B2XXX-MC: BY 18,273 m/z 468,0 [M+H]".

Hpumep 23: N-(2,6-au¢ropdensni)-2-(3-(nupuaun-2-mi)-4-(xuHoaunn-4-un)-1H-nupaszon-
1-mm)aneramun

'H-SIMP (300 MT'w, IMCO-de): 6 = 8,83 (, J = 4,5 T'w, 1H), 8,77 (1, J = 5,4 T, 1H), 8,15-7,96
(v, 3H), 7,82-7,63 (M, 4H), 7,50-7,34 (m, 2H), 7,31 (1, J = 4,5 Ty, 1H), 7,22-7,04 (m, 3H), 4,99
(c, 2H), 4,42 (n, J = 5,1 Ty, 2H),

BOXXX-MC: BY 16,731 m/z 455,9 [M+H]".
Ilpumep 24: N-(2,6-audropbensunn)-2-(3-(6-meTuanupuaIuH-2-uia)-4-(XuHoIuH-4-u)-1H-
nupaszoJi-1-min)aneramua

"H-AAMP (300 MI'u, IMCO-de): & = 8,84 (n, J = 4,4 T'u, 1H), 8,76 (T, J = 5,3 T'y, 1H), 8,11-7,97
(m, 2H), 7,75-7,28 (m, 7TH), 7,13 (1, J= 7,8 T'u, 2H), 6,97 (n, J = 7,5 'y, 1H), 4,99 (¢, 2H), 4,43
(n, J=5,3Tu, 2H), 1,83 (c, 3H).

BOXX-MC: BY 17,513 m/z 470,0 [M+H]".
Ipumep 25: N-(2,6-numernndensni)-2-(3-(nupuaun-2-mi)-4-(xunoann-4-ui)-1H-nupaszon-
1-nm)aneramun

'H-SIMP (300 MT', IMCO-de): & = 8,83 (1, J = 4,4 T', 1H), 8,43-8,39 (v, 2H), 8,16-8,06 (m,
2H), 8,03 (n, J = 8,4 T, 1H), 7,81-7,63 (m, 4H), 7,48-7,35 (m, 1H), 7,32 (n, J = 4,5 T, 1H),
7.21-6,97 (v, 4H), 4,99 (¢, 2H), 4,37 (1, J = 4,8 T, 2H), 2,35 (c, 6H).

BOYKX-MC: BY 18,188 m/z 448,1 [M+H]".

IIpumep 26: N-(2,6-aumeTnadeH3n)-2-(3-(6-meTnanupuauH-2-un)-4-(XuHo1uH-4-u)-1H-

nupaszoJi-1-min)aneramua
'H-AAMP (300 MI'u, AIMCO-ds): & = 8,83 (n, J = 4,4 'y, 1H), 8,40 (1, J = 4,9 I'y, 1H), 8,08 (c,

1H), 8,02 (mn, J = 8,9, 1,3 Ty, 1H), 7,77-7,27 (m, 6H), 7,18-6,92 (m, 4H), 4,98 (c, 2H), 4,37 (1, J
=48 Ty, 2H), 2,35 (c, 6H), 1,82 (c, 3H).
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BOXXX-MC: BY 18,911 m/z 462,1 [M+H]".

Ilpumep 27: N-(2-3Tnn6en3ni)-2-(3-(6-meTnanupuAUH-2-ua)-4-(XMHOIUH-4-u)- 1 H-

nupaszoJi-1-min)aneramua

'H-SIMP (300 MT'wy, IMCO-de): & = 8,84 (1, J = 4,5 T'y, 1H), 8,69 (1, J = 5,6 'y, 1H), 8,11 (c,
1H), 8,03 (1, J = 8,3 I'u, 1H), 7,77-7,13 (m, 10H), 6,98 (1, /= 7,5 Ty, 1H), 5,05 (¢, 2H), 4,39 (x,
J=5,6Tw, 2H), 2,66 (x, J=7,5 T'w, 2H), 1,17 (1, J = 7,5 'y, 3H).

BOXKX-MC: BY 18,940 m/z 462,1 [M+H]".

Ipumep 28: N-(2,6-auxsop6eH3unn)-2-(3-(6-meTnanupuauH-2-un)-4-(xuHoauH-4-ui)-1H-

nupaszoJi-1-mir)aneramua

'H-SIMP (300 MT'w, IMCO-de): 6 = 8,84 (, J = 4,5 T', 1H), 8,61 (m, 1H), 8,09 (c, 1H), 8,03 (x,
J=8,6Tw, 1H), 7,75-7,28 (m, 9H), 6,98 (z, J = 7,5 'y, 1H), 5,01 (c, 2H), 4,61 (n, J = 4,6 'y, 2H),
1,83 (c, 3H).

BOYKX-MC: BY 18,877 m/z 502,1 [M+H]".

Ilpumep 29: ruapoxaopua 4-((2-(3-(mupuann-2-ua)-4-(xuHoauH-4-un)-1H-nupasoan-1-

HJT)aleTAMU/I0)MeTHJI)0eH30iHOH KHCI0ThI

Cycnensuro mpem-6ytun-4-((2-(3-(mupuaun-2-un)-4-(xunonus-4-mn)- 1 H-nupason-1-
wn)aneramuno)mermin)oensoata (0,106 r, 0,204 Mmodb) B comstHOM Kucnote (9 mi 4M pactsopa B
nuokcane) Harpesanu rpu 80°C B Teuenue 1 yaca. PeakIiMOHHYI0 CMeCh OXJIaXKAAIH U YIIapUBaJIH
noo eaxyymom. Ocrarok ounmany ¢ nomoubio C18 xpomaTorpaduu ¢ npuMeHEHHEM CHCTEMBI

Combiflash (5—100% H20:MeCN) ¢ nonyuenuem Genoro Teepaoro Bemmectsa (0,033 r, 33%).

'H-SIMP (300 MT'w, IMCO-ds): & =9,04 (n, J = 5,3 T, 1H), 8,95 (m, 1H), 8,27 (c, 1H), 8,21 (x,
J=82Tu, 1H), 8,09 (1, J = 4,1 T, 1H), 7,92-7,79 (m, 5 H), 7,63-7,57 (m, 2H), 7,45 (n, J = 7,6
Ty, 2H), 7,21 (m, 1H), 5,13 (c, 2H), 4,45 (z, J= 5,3 T'y, 2H).

BOXKX-MC: BY 13,067 m/z 464,2 [M+H]".



®OPMYVYJIA H30BPETEHUA

1- Coenunenue popmyisr (I):

rae:
- R mpencrasnser co6oii HezaBucuMo | umM 2 TPYMMbI, BHIOPAHHbIE U3:
a) aTOMa raJjioreHa,

b) nmuneiinoro umm pa3seTBieHHOTo C1-Csankuia, HeoOs13aTeIbHO 3aMeIeHHOTo 1, 2 uim

3 aToMaMHu rajioreHa,
C) LUAHOTPYIIIIBL,
d) C1-Csankokcw,
e) -COOH,

- R? npencrasnsieT coboii rpymmy, BLIOPAHHYIO U3
a) atoma BOIOpO/Ia,

b) Ci-Cs ankmuia,
- R? npencrasnsieT rpynmny, BLIOPAHHYIO U3:
a) aTomMa BOZOpOJa,
b) Ci-Csankuna, HeoOs3aTeNIbHO 3aMeleHHOro 1, 2 win 3 aToMaMu rajoreHa,
C) aTOMa raJjioreHa,
- R* u R’ He3aBUCUMO MPEACTABIAIOT COOOM MYy, BHIOPAHHYIO U3
a) aToOMa BOZOPOJa,

b) Ci-Csankuna, HeoOs3aTeNIbHO 3aMeIeHHOro 1, 2 uiau 3 aToMaMu rajioreHa,
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C) aTOMOB TaJIOTeHa,

- n umeer 3HaueHue 0, 1 umu 2

U ero ¢papMaleBTHYECKH TPHUEMIIEMbIE COJIH.

Coenunene 1o . 1, rae R?, R*u R® npencrasnstor coboii aToMbl Bonopona.
Coenunenne no moboMy u3 mm. 1-2, rae n pasHo O umu n pasHO | wu 2, a kaxaeri R}
HE3aBUCHMO IPEACTaBIISET COOOH aTOM rajoreHa.

Coenunenue no 1. 3, rae n pasHo | unum 2, a kaxnawii R' mpencrasnser coGoit atom
rajoreHa.

Coenunenue 1o 11. 4, rae n pasHo 1 umu 2, a kaxbii R! Beibpan u3 rpynmel, cocrosieii
U3 aTOMOB (hTOpa U XJIOpA.

Coenunenue no mobomy u3 mm. 1-2, rae R npesncrasnser coboii rpymmy, BIOpaHHYHO U3
aTOMa BOJOPOAA, STWJILHON I'PYNIbl U METHJIBHON TPYIIIBL

Coenunenue mo 1. 6, rae R npencrasnser coboii METHILHYIO MYy .

Coenunenue no 1. 1, rae R%, R* u R® HesaBrcuMo npeacTapsioT coboii aToMbl BOAOPONa,
n paBHo O unu n pasHO 1 um 2, a kaxabii R! He3aBucuMO Tpencrasnser coboii aTom
rajiorena, 1 R npezcrasnser coboii rpymnmny, BHIOPaHHYIO M3 aTOMa BOIOPOA, STUILHOM
IPYIIIBl ¥ METHJIBHOM IPYIIIBL

Coenunenue 1o 1. 8, rae n paBHo 1 unwm 2, kaxabii R' BeiOpan u3 rpynmbl, cocTosimei u3

aTomMoB (hTOpa 1 XJI0pa, U R? npeicTaBseT METUIBLHYIO TPy .

10- Coenunenue o 1. 1, KOTOPOE SIBJIETCS ONHUM U3

N-6en3un-2-(3-(mupuaun-2-mn)-4-(xunonuH-4-un)- | H-nupaszon- 1-mn)aueramuna
N-(4-dpropbensun)-2-(3-(mupuann-2-mn)-4-(xunonuH-4-un)- | H-nupazon-1-
WiI)aneramuaa
N-(4-xnop6ensun)-2-(3-(mupuann-2-mn)-4-(xuaonuH-4-un)- 1 H-nupazon-1-
WiI)aneramuaa
N-(4-6pombensmn)-2-(3-(mupunnH-2-mn)-4-(xunonun-4-ni)- 1 H-mupaszon-1-
WI)aneramuaa
N-(4-unanobensun)-2-(3-(mupuann-2-un)-4-(xuronuH-4-un)- 1 H-nupazon-1-
w)aleTamuna
N-(4-meroxcuden3nn)-2-(3-(mupuaun-2-mn)-4-(xuHoanH-4-mn)- 1 H-nupazon-1-
W)aleTamuaa
N-(4-metundensun)-2-(3-(mupuann-2-un)-4-(xunonuH-4-un)- 1 H-nupazon-1-

wi)aleTamuaa
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N-(4-(Tper-OyTnn)oensmn)-2-(3-(mupuans-2-mn)-4-(xuHonuH-4-un)- 1 H-nupazon-1-
w)aleTamuna
N-6en3un-2-(3-(6-merunnupunus-2-uin)-4-(x unonun-4-ni)- 1 H-nupaszon-1-
WiI)anerammuaa
N-(3-metunbensun)-2-(3-(mupuaun-2-un)-4-(xunonus-4-un)- 1 H-nupazon-1-
wi)aleTamuaa
N-(3-¢propbensun)-2-(3-(mupuaun-2-mn)-4-(xunonuH-4-un)- | H-nupazon-1-
WiI)aneramuaa
N-(3-xn0p6ensun)-2-(3-(mupuann-2-mn)-4-(xuaonuH-4-un)- 1 H-nupazon-1-
WiI)aneramuaa
N-(3-unanobensmn)-2-(3-(mupuann-2-un)-4-(xuronuH-4-un)- | H-nupazon-1-
WI)aneramuaa
N-(2-metundensun)-2-(3-(mupuann-2-un)-4-(xuronuH-4-un)- | H-nupazon-1-
wi)aleTamuaa
N-(2-metundensun)-2-(3-(6-merunnupuans-2-mn)-4-(xunonuH-4-un)- 1 H-nupazon-1-
w)aleTamMmuaa
N-(2-¢propbensun)-2-(3-(mupuann-2-mn)-4-(xunonuH-4-un)- 1 H-nupazon-1-
WT)aleTamuaa
N-(2-¢propbensun)-2-(3-(6-merunnupunnH-2-un)-4-(xunonus-4-un)-1 H-nupaszon-1-
wi)aleTamuaa

N-6en3un-2-(3-(6-arunnupunus-2-un)-4-(xunonud-4-ui)- | H-nupaszon- 1-un)aueramuaa
2-(3-(6->Tunnupunun-2-ui)-4-(xuHoauH-4-un)- | H-nupazon-1-mm)-N-(2-
METHJIOeH3MJT)alieTaMH 1a
N-(4-metnn)-2-(3-(6-meTunnupuann-2-un)-4-(xuHonuH-4-un)- 1 H-nupazon-1-
WiI)aneramuaa
N-(2-xn0op6ensun)-2-(3-(mupuann-2-mn)-4-(xuronuH-4-un)- 1 H-nupazon-1-
wi)aleTamuaa
N-(2-xn0p6ensun)-2-(3-(6-merTunnupuanH-2-mwn)-4-(xunonuH-4-un)- 1 H-nupazon-1-
w)aneTamuaa

N-(2,6-mu¢ropbensmn)-2-(3-(mupuaun-2-un)-4-(xuHonua-4-un)- 1 H-nupazon-1-
w)aleTamuaa
N-(2,6-mu¢ropbensun)-2-(3-(6-meTunnupuans-2-ni)-4-(xunoaun-4-mn)- 1 H-nupazon-1-
WT)aleTamuaa
N-(2,6-mumernndensun)-2-(3-(mupunus-2-mn)-4-(xunonus-4-nn)- 1 H-nupaszon-1-

Wi )anerammuaa
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N-(2,6-mumernndensmun)-2-(3-(6-meTnnnupuanH-2-ni)-4-(x unomnH-4-mn)- 1 H-nupason-
l-mn)aneramuna

N-(2-sTun6ensun)-2-(3-(6-merunnupunns-2-mn)-4-(xunonus-4-un)- 1 H-nupaszon-1-
WiI)anerammuaa

N-(2,6-nuxnopoens3un)-2-(3-(6-meTunnupuanH-2-ni)-4-(xuHoaun-4-uin)- | H-nupazon-1-
wi)aleTamuaa

TUIPOXJIOpUIA 4-((2-(3-(mupunun-2-mn)-4-(xuHonuH-4-mn)- 1 H-nupazosn-1-
WT)aleTaMH 0 )METU )OEH30HHONM KHCIOThI

11- dapmaneBTHYECKast KOMIIO3UIIMS, COAEpIKaIlas COEAMHEHNE, ONPEEIEHHOE B JIIOOOM M3
nn. 1-10, wmm ero ¢QapmaueBTHYECKH MPHEMIEMYI0 COJMb W (apMaleBTHYECKH
npUeMIIeMbIH pa30aBUTEb UM HOCUTEb.

12- Coenunenue, onpeneneHnoe B io0oM u3 . 1-10, 11 npuMeHeHusl PY JICYSHUH W/ I
NPEAOTBPAIICHUH 3a00JIeBaHUSl WM MAaTOJIOIMYECKOTO COCTOSIHHS, KOTOPO€ MOXKHO
oOyerunTh MyTeM MHrHOMpOBaHUs peuentopa I TpaHcopmupyromero dakropa pocra-f
(TGFBRI/ALKS).

13- Coenunenne nanst mpuMeHeHHs 1O 1. 12, mpudeM 3a0o0jieBaHME WM TMATOJOTHYECKOE
COCTOSTHHE BBIOPAHO W3 TPYMIbI, COCTOSINEH M3 3a00NIeBaHMN JKENyJOYHO-KUIIEYHOTO
TPaKTa, TAKUX KaK BOCHAJIUTENbHBIE 3a00JI€BaHNUS KUIIEYHUKA, CPEAN KOTOPBhIX OOJIE3Hb
Kpona u s3BeHHbIH KONUT, (UOpPO3 MEUEHM W pak, B YAaCTHOCTU PaK JKEIyAKa, pak
NUIIEBOJAa U KOJOPEKTANIbHbIN pak; (UOPO3HbIX 3a00NeBaHUM KOXKH, TaKHUX Kak
ckieponepmusi, HeporeHHass GuUOPO3UPYyIOIIAs AEPMOIATHSI, CMELIaHHOe 3a00IeBaHue
COEMHUTENIbHON TKaHH, CKJIEPOMHKCENeMa, CKiepeaeMa M 303MHOGMIbHBIN (acuuut;
(GuOpo3HbIX 3a00JIeBaHUN TJia3, TaKUX KakK CHHIPOM CYXOro rIJjas3a, BO3pacTHas
MaKyJsipHasi AereHepanus, oOpa3oBaHue pyOLIOB B POrOBHLIE U KOHBIOKTHBE, (HUOpPO3
NOCJIe  KaTapakThl, NposudepaTHBHAs BUTPEOPETUHOMATHS W  mNponudepaTuBHas
nrabeTuyecKast pETHHOTIATHSI.

14- KomOuHanus, comepskainasi COeIUHEHHe, omnpenejeHHoe B yodom w3 mm. 1-10, u
TEPANEBTHYECKOE CPENCTBO, HCIONB3YEMOE U JICYCHUS W/WIM TPEAOTBPALICHUS
3a0oyeBaHusl, BBIOPAHHOTO W3 TPYMIbBI, COCTOSIIEH M3 3a0OJIeBaHUM KeJTyIO4HO-
KUIIEYHOTO TPAKTA, TAKUX KAaK BOCHAIUTENbHBbIE 3a00JIeBaHMS KHINEYHUKA, CPEIH
KOTOpbIX Oosne3Hb KpoHa u si3BeHHBINH KOMUT, (PUOPO3 MEUeHH W pak, B YACTHOCTU PaK
JKEyIKa, PaK MHUIIEBOAA U KOJIOPEKTAIbHbIA pak;, pruOpo3HbIX 3a001€BaHII KOXKH, TAKHX
KaK CckjiepomepMmusi, HedporeHHas (QuOposupyromas AepMOINAaTHs, CMEIMaHHOe
3a00eBaHNe COEUHUTEIBHON TKaHH, CKJIEPOMHUKCEIEMa, CKIIepeieMa U 503UNHOPUITbHBIIHI

dacuuunt, GpudPO3HBIX 3a00M€BaHUN a3, TAKUX KaK CHHIPOM CYXOroO IJa3a, BO3pacTHas



MaKyJsIpHasi AereHepanus, oOpa3oBaHue pPyOLIOB B POrOBHLIE U KOHBIOKTHBE, (HUOpPO3
NOCJIe  KaTapakThl, MNpoNudepaTuBHAs BUTPEOPETUHOMATUS U MpoiudepaTHBHAs
nuabeTnyeckast pETHHOTIATHSL.

15-TIpuMeHeHHe COeNUHEHUs, ONpeneIeHHoro B joboM u3 nm. 1-10, ans mpousBoxacTsa
JIEKapCTBEHHOI'O CPEACTBA Ul JICYEHUs] W/WIIM TPEeNOTBpAIlEeHUs] 3a00JeBaHHsS WU
NaTOJIOTMYECKOTO COCTOSIHUS, KOTOPO€ MOXKHO OOJIErdUTh IyTeM WHTHOMPOBAHUS
peuenropa I Tpanchopmupyromero pakropa pocta-p (TGFBRI/ALKS).

16- IIpumenenue no 1. 15, npuyem 3a00IeBaHUE HITH MATOJIOIMYECKOE COCTOSTHUE BHIOPAHO U3
TPYIIBL, COCTOALIEH U3 3a00JeBaHMN JKENYJOYHO-KUIIEYHOrO TPAKTa, TAKUX Kak
BOCIIAJIUTENIbHBIE 3200JI€BaHUSI KMIIEUYHUKA, CPEIH KOTOPBIX Oone3Hb KpoHa 1 sI3BEHHBII
KONMUT, (UOpPO3 MEYeHW M pakK, B YACTHOCTH pPaK >JKeNyJAKa, pak IMHUIIEeBOA M
KOJIOPEKTAJIbHBIN pak, (HUOpO3HBIX 3a0O0JIEBAaHUN KOKH, TAaKUX KaK CKJIEPOIAEPMUS,
HedporerHas GuOpo3upyroIas IepMOMaTHsI, CMeIIaHHOe 3a00IeBaHIe COSeNMHUTETHBHON
TKaHHU, CKJIEpOMHKCEZeMa, ckiepeneMa W 303uHOGUIbHBIN (acuuur;, (HuOPO3HBIX
3a0oneBaHMN TJa3, TAaKUX KaK CHHAPOM CyXOro TJjia3a, BO3PaCTHAas MaKyJsIpHAs
nereHepanysi, 00pa3oBaHue pyOLIOB B POTOBUIIE H KOHBIOKTHBE, PHOPO3 moce KaTapakThl,
npomudepaTUBHAsT ~ BUTPEOpPETUHOMATHUA W mponudeparuBHas — auaberudeckas
PETHHOMATHSI.

17- Criocob neueHus w/viay npeaoTBpalieHus 3a00IeBaHms WK MaTOJIOTHUYeCKOTrO COCTOSHUS,
KOTOpPO€ MOKHO O0JIerduTh MyTeM MHrHOMpoBaHus peuenrtopa I tpaHchopmupyromero
daxropa pocra-f (TGFBRI/ALKS), Brrodarouuii BBeAeHne CyObeKTy, HYKAAKLIEMYCsI
B 5TOM, CO€AMHEHUs 10 Jirobomy u3 . 1-10.

18- Cnioco6 mo m. 17, B KOTOpOM 3a00JI€BaHNE UM TATOJIOTHYECKOE COCTOSIHUE BBIOPAHO U3
TPYIBL, COCTOALIEH U3 3a00JeBaHMN JKENyJOYHO-KUIIEYHOTO TpPAaKTa, TAKUX Kak
BOCIIAJIUTENIbHBIE 3a00JIeBaHUSI KHIIEUYHUKA, CPENU KOTOPBIX Oone3Hb KpoHa U sI3BEHHbII
KoymuT, (GuOpPO3 MEYeHH M pakK, B YAaCTHOCTH pakK >KEIyAKa, pak IMHIIEeBOAa U
KOJIOPEKTAJIbHBI pak, (HUOpPO3HBIX 3a00JIEBAaHUN KOKH, TaKUX KaK CKJIEPOIAEPMUS,
HedporeHHas GuOpo3upyroIas IepMOMaTHsI, CMeIIaHHOe 3a00IeBaHIe COSeNMHUTETBHON
TKaHH, CKJIEpOMHKCEIeMa, CKiepeaeMa W 303WHOQUIBHBIN (acuunt;, (HUOPO3HBIX
3a0oneBaHMN TJa3, TaKUX KAk CHHAPOM CyXOro TJjia3a, BO3PacTHAas MaKyJsIpHAs
nereHepanysi, 00pa3oBaHue pyOLIOB B POTOBUIIE H KOHBIOKTHBE, PHOPO3 1mociie KaTapakThl,
npoimudepaTUBHAsT ~ BUTPEOpPETHHOMATHUs W nponudeparuBHas  auaberwdeckas

pE€TUHONATHUA.



	Bibliographic data
	Abstract
	Description
	Claims

