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(57) B Hacrosumem U300peTEHUN  TPEJIOKCHBI — ompeneneHHble  npousBonubie  3H,4H,5H,6H,7H-
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[TPOU3BOJIHBIE 3H,4H,5H,6H, 7H-ITMPUMU/I0[4,5-B][1,4]OKCA3UH-4,6-
JIMOHA B KAUECTBE UHTUBUTOPOB TRPA1

Q0snacTb, K KOTOPOU OTHOCUTCS U300pereHue

Hactosimee wu300peTeHHMe OTHOCUTCS K  ONpPEAEEHHBIM  MPOU3BOJIHBIM
3H,4H,5H,6H,7H-nnupumuno[4,5-b][1,4]okcaszun-4,6-11uoHa, KOTOpPbIE  SIBJISIFOTCA
UHTHOUTOpaMHU TPAH3UTOPHOTO peuentopHoro nmoreHnuana ankupuHa 1 (TRPA1) u
MO3TOMY TPUMEHHUMBI JUIsl JIeueHUs 3a00J€BaHUN, MONNAOIIUXCSA JIEYCHUID NyTEeM
unrubuposanuss TRPA1. Takke mpemsiokeHbl coaep:kamue ux ¢papManeBTUUECKUe
KOMITO3HUIIUU B CITOCOOBI MOJMYUEHHs] YKa3aHHBIX COCIMHEHUI.

IlpeanochlIKN CO3MaHMS M3 O6D6T6HI/I$[

Kananel  TpaH3UTOpPHOTO  pemnentopHoro  mnoreHuuana  (kaHaisl  TRP)
NPEeACTaBIAIOT  COOOW  Tpymmy  MOTEHUHAI3aBUCHUMBIX  HOHHBIX  KAaHAJOB,
PacCIOJIOKEHHBIX TJAaBHBIM 00pa3oM Ha MJa3MaTU4YecKoll MeMOpaHe MHOTHUX THUIIOB
KJeToK Miuekonuraromux. CymecTsyeT npumMepHo 30 CTPYKTYPHO CBSI3aHHBIX KaHAJIOB
TRP, orcoprupoannsix no rpynnam:. TRPA, TRPC, TRPM, TRPML, TRPN, TRPP u
TRPV. KaTuoHHBIN KaHAJI TPAaH3UTOPHOI'O PELENTOPHOrO MOTEHIHAJA, TOJCEMENCTBO
A, unen 1 (TRPA1), Takke U3BECTHBIN Kak TPAH3UTOPHBIN peLIENTOPHBIN MOTEHLHAJ
aHKUpHHA 1, sABJIseTCS EIMHCTBEHHBIM 4WiIeHOM mnojacemeiictea reHos TRPA.
CrpyktypHo kaHaimbel TRPA XxapakTepu3yrTCsd MHOXECTBEHHBIMH N-KOHLIEBBIMU
aHKUpUHOBbIMU moBTOpaMu (~14 Ha N-konHue TRPA1 denoBeka), 4To AaeT Hayayio
OykBe «A» nns obo3Hauenus ankupuna (Montell, 2005).

TRPA1 B BBICOKOH CTENEHU 3KCHPECCHUPYETCS B IJIA3MAaTUYECKOH MemOpaHe
CEHCOPHBIX HEHpPOHOB 3aJHUX KOPELIKOB W Y3JOBBIX TaHIJIMEB, KOTOpbIE
0o0CNYyKMBAIOT KakK KOXY, TaK M JIETKHE, a TaK)K€ B TOHKOM KHUIIEYHHKE, TOJICTOH
KHIIKE, TMOJIKEIYAOYHON JKeje3e, CKEJNeTHbIX MBIIIIAaxX, cepile, TOJOBHOM MO3re,
moueBoM my3bipe u JguMmponurax (https://www.proteinatlas.org/), a Takxke B
¢ubpobnacrax Jerkux 4enroBeKa.

TRPA1 nauboyiee H3BECTEH KaK CEHCOP ISl pa3dpaskuTeNiell OKpysKarolei
Cpenabl, BBI3BIBAIOIIUX COMAaTOCEHCOPHBIE MOJAJIbHOCTH, TAKHE KaK OOJb, XOJIOA U 3Y.
TRPA1 akTuBupyercss psAOM PEaKIHOHHOCIOCOOHBIX 3JIEKTPOQHUIBHBIX CTUMYJIOB

(HampuMep, aNTUIN30THOLHAHATOM, AaKTUBHOW QopmMoil kuciopoma), a Takxke
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HEPEaKLMOHHOCIIOCOOHBIMH  COEMHEHHUsIMU (Hampumep, HIUIWHOM), BBI3bIBas
KallleJb, CBS3aHHBIH C aCTMOH, XPOHHYECKOH OOCTPYKTHBHON OONE3HBIO JIETKHUX
(XOBJI), nanonatudeckuM JerodHbiM ¢uodpozom (MJID) nnm nocTBUPYCHBIN Kallenb,
WIN XPOHUYECKMH HIMOMATHYECKMM Kallejb, a Tak)Ke KalleJb y YyBCTBUTEJIbHBIX
nanuentoB (Song and Chang, 2015; Grace and Belvisi, 2011). Muru6utopst TRPA1
npuroansl npu jgedenuu WMJI®, npu xkOoTOpoM Kaumienb HIUPOKO PAaCHpPOCTPAHEH H3-3a
CBSI3M MEXAY KallJeM M TMOBPEeXIAECHHEM JIErKHMX, Ha OCHOBAHHHU HCCJEJIOBAHMUIA,
NMOKa3bIBaKOIUX Bbi3BaHHOE KamieMm noBbimeHue TGF- (Xie u coast., 2009; Froese
u coast., 2016; Tschumperlin u coapt., 2003; Yamamoto u coast., 2002; Ahamed wu
coaBT., 2008). Ocrtpoe moBpexaenue jgerkux B pesynbprare MHpexkuuu SARS-Cov-2
OTMOCPENOBAHO, IO MEHbIIEH Mepe YaCTHUYHO, AKTUBHbBIMU (OpMaMHu KHUCIOpOAa
(A®K). A®K sBisitorcs npsimbiM aktuBatopoM TRPA1. Kpome Toro, mpeanonararor,
yTo neceHcudbunuzanus TRPA1 nmocpencTBom nmotpedieHus OCTpOil MUINK PEryJIHpyeT
nyTh Nrf2 u cHmkaetr okuciauTenbHbIl cTpecc (Bousquet et al., 2020, Bousquet et al.,
2021). Takxum obpasom, unruburtopel TRPA1 wumeoT noTeHnmuanm B JE€UYECHUHU
nopakeHuil Jerkux, BbI3BaHHBIX Covid-19/SARS-Cov-2. Awnrtaronuctsl TRPA1
UHTUOUPYIOT Mepenady CUTHAJOB KalbIUs, 3allyCKaeMy0 TPUTTEPaMH KA, TAKUMHU
KaK OKHUCJIHMTENbHBIA CTpecc OT 3KkcTpakTa curapetHoro asimMa (JCJL), BeicBOOOXKAEHHE
MennaTopa BOCHAJEHUS] U CHIKEHUE JKCIPEecCHH TIeHOB aHTHOKcupaHTtoB (Lin u
coaBT., 2015; Wang wu coastr., 2019). Anrtaronuctst TRPA1 »s¢pdexTuBHbr B
uccinenoBaHusix aronuveckoro nepmarutra (Oh u coasr., 2013; Wilson u coasrt.,
2013), kontaktHOoro aepmaruta (Liu u coaBT., 2013), 3yaa, CBI3aHHOT'O C IMCOPHUA30OM
(Wilson u coat., 2013) u IL-31-3aBucumoro 3yaa (Cevikbas u coast., 2014).
Veenuuenue ¢yukuauun TRPA1 y denoBeka ObIJIO CBSI3aHO € CeMeHHBIM
snu3zoauueckuM OoneBbiM cuHnpomoMm (Kremeyer u coast., 2010). AHTaroHucr
TRPA1 Obin 5¢dexTuBeH B MNOBEJEHYECKOW MOJENH aJUNIOAUHUH, CBI3aHHOH C
murpenptio (Edelmayer u coaBt., 2012). TRPA1 cenexkTUBHO yBEIUYHUBAETCS B
FaHrJIusAX TPOMHUYHOTO HEPBA, WHHEPBUPYIOIIMX MOBPEXKAEHHbIE 3YOBI, IO
cpaBHeHuo ¢ s3kcnpeccueil TRPA1 B ranriusx TpoWHUUYHOTO HepBa, UHHEPBUPYIOLIUX
3gopoBbie 3yOnl (Haas m coasr., 2011). M3BeCTHO, 4YTO HECKOJBHKO aHECTETHUKOB
aisitores aronucramu TRPATL, B Tom uucne n3zopnypan (Matta u coast., 2008), uto
000CHOBBIBAET NpUMEHEHHNe UHTHOUTOPOB TRPAI s obnerueHus
nocieonepanuoHHod Oonu. Mpimu ¢ HokayroM TRPA1 u Mblmm Aukoro Tuma,

nony4yasuime JedeHue aHrtaroHuctom TRPAI1, nemonctpupoBanu (eHOTHUIIH,
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nonoOHBIE AHKCHONWUTHKAM U aHTuxenpeccantam (de Moura u coast., 2014).
Oxwunaercs, uro uarnoutopel TRPA1 Oynyt npuroassl 1uist jedeHus AHa0ETHYECKOM
HEBPONAaTUHU HAa OCHOBAHUU HCCIENOBAHUMN, MOKA3bIBAIOIINX MEXAHUCTUYECKYIO CBS3b
obpatHoii perynsaunn mexny AMPK u TRPA1 (Hiyama u coast., 2018; Koivisto and
Pertovaara, 2013; Wang u coast., 2018). Meimu ¢ HokayroM TRPA1 nemoHCTpUpYIOT
MeHbIINE pa3Mepbl MH(pApKTa MHUOKAapAa MO CPAaBHEHUIO C MBIIIAMH AUKOTO THIIA
(Conklin u coast., 2019). Hokayr TRPAl u ¢apmakosoruueckoe BMEIIATEIbCTBO
unruouposaiau TNBS-unaynuposanusiii konutr y mbimeid (Engel u coast., 2011). B
MOJEeNHN UIIeMUH rojoBHOro mosra y meimeidl HokayT TRPA1 u antaronuctel TRPA1
yMeHbIaT nospexaenne muennna (Hamilton u coasr., 2016). Kpucramns!l ypaTtoB u
BOCMAaJieHUe CyCTaBOB yMeHblIarTcsAd y Mbimiedl ¢ HokayroM TRPA1 B MblmmnHOM
MOJENIN ToAarpbl ¢ MOHOHaTpueBbIM yparoMm (Moilanen u coast., 2015). Jenenus
TRPA1 y kpbic yMeHbIlaja BOCHaJleHHE CYCTaBOB W TUIMEPANre3ur0 B KPbICUHOM
mozaenu ocTpeix npuctynos noxarpsl (Trevisan u coast., 2014). Axktusauuss TRPA1
BBI3BIBAE€T BOCHAJUTENBHYIO PEAKLIHIO0 B OCTEOAPTPUTHBIX XoHApounTax (Nummenmaa
u coasT., 2016). UnrubupoBanue TRPA1 wu reHermueckas paenenusi yMEHBLIAOT
MEIHaTOpbl BOCHAJIEHUs B XOHAPOLMUTAX MbIIEH C OCTE0ApTPUTOM U MBILIMHOM
xpsame (Nummenmaa wu coaBT., 2016). Hakonen, wmpimu ¢ ©HOkayToM TRPAI
NPOAEMOHCTPUPOBANIN yJy4lI€eHHE T[EePEeHOCUMOCTH MacChl Ha KOHEYHOCTb C
OCTE0apTPUTOM B MOJEJH OTEeKa KOJieHa, Bbi3BaHHOTO mocpeactsomM MIA (Horvath u
coaBT., 2016). TRPA1 no-pa3HOMy 3KCIpECCUPYETCs B SMUTEIUH MOUYEBOIrO Iy3bIps
kpbic (Du u coaBT., 2007) u y nmanueHTOB ¢ MHPpaBe3ukaabHOU oOcTpykuueii (Du u
coaBT., 2008). Moaynsuus peuentopa TRPA1 ocnabnsier runepakTHBHOCTh MOYEBOTO
ny3bIpss B KPbICHHOW MOJENU MOBpeXAeHHus cnuHHOro mosra (Andrade w coast.,
2011), a unTpartekalbHOe BBemeHue aHTaroHucroB TRPA1 ocnabnsier BbI3BaHHBIN
nukiIopochaMuagoM LUCTUT Y Kpbic ¢ runeppeduexcueir mouencnyckanus (Chen u
coasT., 2016).

[TosToMy skenaTenbHO oOecneunThb CribHOAeHCTBYONEe HHruouTopel TRPAT.

O630p mHruduropos TRPA1 pa3iauyHbIX CTPYKTYPHBIX KJIACCOB MPEACTABIEH B
S. Skerratt, Progress in Medicinal Chemistry, 2017, Tom 56, 81-115, B D. Preti, G.
Saponaro, A. Szallasi, Pharm. Pat. Anal. (2015) 4 (2), 75-94 u B H. Chen, Transient
receptor potential ankyrin 1 (TRPA1) antagonists: a patent review (2015-2019),
Expert Opin Ther Pat., 2020.
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B 3asBke WO 2017/060488 onucaHbl COeqUHEHUS, SIBISIOIINECS aHTarOHUCTAMH

TRPA1, umeromue o600EHHYIO CTPYKTYPHYIO (OpMy Ty

AxtuBHoctu TRPA1 B npumepax 53, 72, 73, 86 u 90 onucaHbl TaM Kak
umeromnue ICso menee 100 HM B aHaJHU3€e ITOTOKA KaJbL[USI.

Y L. Schenkel u coasr.,, J. Med. Chem. 2016, 59, 2794-2809 packpsITbl
antaroHuctel TRPA1 Ha OCHOBE XMHA30JIMHOHOB, BKJOYAas COeAUHEHHUs] 0000IIEeHHOM

CTPYKTYPHOH (HOPMYJIBI:
N\ N\\| o-N
I N\/k \ Cl
S \N
o)

u3 KoTtopelx coenmHeHue 31, rme R mpencrasnsier coboit OH, ommcano kaxk
uMmewiee anHtaroHucTudeckyrw akTuBHOCTh TRPA1 ICsy 58 HM B ananusze FLIPR u
UMelIee BHYTPEHHUH KJIMPEHC B MUKPOCOMAX MeveHu uesoBeka <14 MKJI/MUH/KT.

IToapoOHoe omucanue n3o0peTeHus

B HacTosimmeM u300peTeHUU PaCKPbITHI HOBble mpousBoaHbie 3H 4H,5H 6H,7H-
nupumuno[4,5-b][1,4]okcasun-4,6-11u0Ha, KOTOpbIE MPEeNCTABIAOT coboii
UHTUOUTOPBI TPAH3UTOPHOro peuentoprHoro noreHnuana amkupuHa | (TRPAT1),
obyiamaromue COOTBETCTBYIOIMMUMHU (apMaKOJOTHYeCKUMU U (PapMaKOKHHETHIECKUMHU
CBOMCTBaMH, MO3BOJSAIOLIUMU HCIOJIb30BATh UX B KaueCTBE JIEKAPCTBEHHBIX CPEJCTB
ISl JIeYEHUs COCTOSIHMM uW/uiau 3a00NIeBaHUN, MONNAOMINXCA JIEYEHHIO NyTeM
unruouposanus TRPA1.

CoenuHeHHsT B COOTBETCTBUHM C HACTOAIIMM H300peTEHHEM MOTYT HMETh
HECKOJBKO TMPEUMYINECTB, TAaKUX KakK MOBbIIIeHHAas 35((EeKTUBHOCTb, BBICOKAS
metabonudeckass W/MIM XHMHUYECKass YCTOHYHMBOCTb, BBICOKAsl CEJIEKTUBHOCTb,
0€e30macHOCTh M NEPEHOCHUMOCTb, TOBBILIEHHAas pPacTBOPHUMOCTb, IOBBIIIEHHAS

NPpOHULIAEMOCTD, Xopouee CBA3bIBAHUC C OenkamMu I1JIa3MBl, MOBBIIICHHAA
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OMONOCTYMHOCTh, HoAXOoAsmHue (papMakKOKMHETHUECKHE TPOGUIU U BO3MONKHOCTH
00pa3oBaHUs yCTONYUBBIX COJICH.

CoenuHeHusi B COOTBETCTBUU C U300pETEHUEM

B Hacrosimmem wu300peTeHUMH NPEAJIOKEHbl HOBBIE MPOM3BOAHBIC YpaLHIIa,
KOTOpPBI€ HEOXXUIAAHHBIM 00pa3oM SBIAIOTCA CHJIbHOAEHCTBYIOIUMH HHTHOUTOpAMH
TRPA1 (aHanu3 A), TONMOJHUTEIBHO XapaAKTEPHU3YIOIIHECS:

- yJIy4YIIEeHHON YCTOWYMBOCTHIO B MUKPOCOMAaX MeueHu yejoBeka (AHanu3 B)

- yAyYIIEHHONW YCTOWYMBOCTBIO B renatonurax yejoseka (Ananus C).

CoenuHeHHss B COOTBETCTBHU C HACTOAIIMM H300pPETEHHUEM CTPYKTYPHO
OTJUYAKTCA OT mpuMepoB 53, 72, 73, 86 u 90 B 3asBke WO 2017/060488 wu ot
npumepa 31 B L. Schenkel, # coasm., J. Med. Chem. 2016, 59, 2794—2809, Tem, 4TO
oHu conepxkar 3amemenHoe 3H,4H,5H 6H,7H-nupumuno[4,5-b][1,4]okcazun-4,6-
IUOHOBOE SIPO, a TaKXXe€ 3aMECTUTENH, CMEXHbIe CO BTOPUYHBIM alupaTHuuecKum
CIIUPTOM. OTH CTPYKTYPHBIE DPA3IUYUs HEOXUJAHHO MPHUBOIAT K ONarompusTHOMY
couetannio (1) mHrubupoBanust TRPA1, (ii) yCTOHYMBOCTH B MHUKPOCOMAax IE€UECHHU
yejoBeka u (111) yCTOMYMBOCTH B reNaTOLUTaX YeJOBEKa.

Y CTOWUMBOCTh B MUKPOCOMAX MEYEHH YeJIOBEKA OTHOCUTCS K BOCIIPHUUMYHUBOCTH
coeguHeHUNW Kk OunorpaHcpopmMauumu B KOHTEKCTe BbIOOpa wu/unu pa3paboTku
JI€KapCTBEHHBIX CPEACTB € OJIArONPUSATHBIMU (apMaKOKMHETUUYECKUMH CBOMCTBAMHU B
KauecTBe NepBOH crtaguu ckpuHUHra. OCHOBHBIM MeCTOM MeTabosln3Ma MHOI'HX
JI€KapCTBEHHBIX CPEACTB sABJSAETCS NeUeHb. MUKPOCOMBI MEUEHHU 4YeJOBeKa COIepiKaT
uutoxpombl P450s (CYP), u Takum o0Opa3om, MPEACTaBISIOT COOOW MOIEIbHYIO
CUCTEMY IJid U3yueHHus MeTaboin3Ma JieKapCcTBeHHbIX cpenctB B (ase [ in vitro.
[ToBpIlIeHHAsT YCTOWYMBOCTH B MHUKPOCOMAax IEYEHH YeJOBEKAa CBs3aHA C pPSIOOM
NPEeUMYIIECTB, BKJIIOYAas IOBBIIICHHYIO OHONOCTYIMHOCTh M aJEKBATHBIA NEPUOX
NOJIYBBIBEICHUS, YTO MO3BOJSET CHU3UTDH JO3UPOBKY U PEKE BBOAUTDH €€ MaIMEeHTaM.
Takum o00pa3om, mNOBBbIIEHHAs] CTAOMJIBHOCTH B MHKPOCOMAax IIE€YEHH YeJOBEKa
SABJISETCS ONAronmpUsTHOH XapaKTePUCTUKON COEIUHEHUH, KOTOpbIe MPENNoJararoT
UCIIONb30BaTh B KAa4deCTBE JIEKAPCTBEHHBIX cpeAacTB. [losToMy OXHAAKOT, YTO
COEMHEHUsT B COOTBETCTBUHM C HACTOSIIUM H300pETEHHEM IOMHMO CIOCOOHOCTH
uHruouposate TRPA1 Oyayr umeTrp OnaronpusTHbIA KIUPEHC in Vivo W, TaKUM
obpa3om, jkeJaeMyr MPOAOJIKUTEIbHOCTD NeHCTBUS Y JIIOACH.

YCTOWUMBOCTS B TeNaTOLUTAX 4YeJNOBEKA OTHOCUTCS K BOCIPHUMYHUBOCTHU

coefuHeHUH K OumoTpaHcpopmaumu B KOHTEKCTe BbIOOpa wu/unm pa3paboTku
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JEKapCTBEHHBIX CPEACTB C OJIATONPUATHBIMH (PapMaKOKMHETHYECKUMH CBONHCTBAMHU.
OCHOBHBIM MECTOM MeTa0OJM3Ma MHOTHX JIEKAPCTBEHHBIX CPEJICTB SIBISETCSA MEYEHb.
I'ematouutsl uenoseka conepxkar uutoxpomsl P450s (CYP) u apyrue QepmeHTHI,
MeTa0ONM3UPYIOLINEe JIEKAPCTBEHHbIE CPENCTBA, M, TaKUM 00pa3oM, MPEnCTaBISIOT
coOOH MOJENbHYIO CHCTEMY IJIsl M3y4eHUs MeTaboju3Ma JIEKapCTBEHHBIX CPEACTB in
vitro. (BaxxHO, 4TO B OTJHYHE OT aHaJM3a MHUKPOCOM NEYEHH, aHAJIHU3 TenaTOLMUTOB
OXBaThIBaeT Takxe OuorpaHchopmaumio ¢aser  II, a Takke MPOLECCHI,
OMOCPEeNOBAaHHbIE CNeUU(PUIECKUMH TPaHCIOPTEpaMH TE€YEHH, U, CIeIOBATEJbHO,
npencTaBisieT coboii 0ojiee TOJHYK CUCTEMY Ui HMCClieIOoBaHUM MeTabonu3mMa
JeKapCTBEHHBIX CpencTB). IloBBIIIEHHAss YCTOMYMBOCTh B TEMATOLHMTAX YEJIOBEKa
UMeEEeT PsJ MPEHMYIIEeCTB, B TOM YHCJIE MOBBIIIEHHYIO OMOAOCTYMHOCTh U aI€KBATHBIH
NepPUOA TOJIYBBIBECHUS, YTO IMO3BOJISIET CHU3UTb IO3HPOBKY U pEXe BBOIUTH €&
nauueHTaM. Takum oOpa3oMm, MOBBIMIEHHAas CTAOMJIBHOCTH B TEMATOLMTAX YEOBEKa
ABISETCS ~ ONArompusATHON  XapakTEepPUCTUKOM I COENMHEHHI, KOTOpbIe
NpEeAnoaaraeTcsi HCIOJIb30BATh B KAUECTBE JICKAPCTBEHHBIX CPEICTB.

B HAaCTOAIIEM I/1306peTeHI/II/I npeaJIOKEHBI HOBbIC COCANHEHUSA B COOTBETCTBUU C

dopmynoit (1)

)

B KOTOpPOH

A BBIOMpPAIOT U3 TPYINIBL, BKIOYaO e B cebs GeHus, TnodeHm,
Ooenzodypanun u 6eH30TUOGEHUI, U TAe A SIBISIETCS He3aMEIeHHbIM TN 3aMelleH
ONHUM HJIH ABYMs 4ieHamu rpymmsl R, Bkirouaromteii 8 cebs ramores u C.4-a K.

Jlpyroii BapuaHT OCYIIECTBJIEHUS HACTOSIIEr0 N300 PETEHNsI OTHOCUTCS K
coenuHenuto Gopmyisl (1), B koTopoit A BRIOMpPAIOT U3 TPYMIIBI, BKIOYAKOMIEH B cels
dbenun, Tuodennn, Oenzopypanun u 6eH30THODEHIT, U THe A SIBJIsIeTCS

1 o
HE3aMCIICHHbBIM HJIM 3aMCIICH OJHUM UJIU ABYMSA YJICHAMU I'PYIIIIBI R , BKIIOYAKIICHU

B cebsa F, Cl, I u CHs.
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Jlpyroii BapuaHT OCYIIECTBIEHUS HACTOSIEr0 U300pETeHUsI OTHOCUTCS K
coenquHeHuto Gopmyisl (1), B koTopoit A BRIOMPAIOT U3 TPYIIBI, BKIKOUAKOIMEHd B ceOs
benun, 6ensodypanun u OeH30TUOPEHUI, U IAe A SIBISETCS HE3aMEIleHHBIM HIIU
3aMelleH OJHUM MM ABYMs dieHamu rpymmsl R', Bkmouaromeit B ce6s F, Cl, I u CHs.

Jlpyroi BapuaHT OCYLIECTBJICHHS HACTOSIIETO N300peTEeHUsI OTHOCUTCS K

coenuHeHuto popmysl (I), B KoTopoit A BIOUPAIOT U3 TPYIINBI, BKJIKOYAKOIIEH B ceOsl

* = o
o] S

, u
U rae A siBisieTcs He3aMelUIeHHbIM WJIM 3aMellleH OJHUM UIIU ABYMS U4JieHaMU
TPy MBI R,
u R' umeer onpenenenue kak B M0GOM U3 MPENBIAYIINX BAPHAHTOB
OCYLIECTBJICHUS.

IMpennmoutuTenbHbIM siBJIsieTCs coenunenue Gopmysl (1), BeIOpanHOe U3

IPYIIIBL, BKIKOYAOEH B ceOs
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HUCITOJIb3YEMBIE TEPMUHBI U OITPEJAEJIEHWA

TepmunaMm, He omnpeneNeHHbBIM B HAcTOAllell 3asBKe KOHKPETHO, CJEAyeT

NpUAaBaTh 3HAYEHHS, KOTOpbIE UM MpHAABaj Obl CHELHAIUCT B JAaHHOW 00iacTu
TEXHHKH B CBETE PACKPBHITHS U KOHTekcTa. OQHAKO MPH MCMOJIb30BAHUU B OMUCAHUH,
€CNIM He YKa3aHO HWHOEe, CIEAyIOIHEe TEePMHUHBI HMEIT YKa3aHHOE 3HadeHue, |
COONIOTAIOTCS CIAENYIOIHE COTTAlIeHHS.

B ompeneneHHBIX HUXKE TPyNIaxX, pagukaiax Ui pparMeHTaXx KOJHYECTBO
aTOMOB YTJIepOJia 4aCTO yKa3aHo nepen rpynmnoi, Hanpumep, C.c-aJKuiI 0O3Ha4YaeT
AJKUJBHYIO TPYNNY UK paaukal, umerouuil ot 1 1o 6 atomos yraepoaa. Kak
npaBuiio, B Takux rpynnax, kak HO, H;N, (0)S, (0),S, NC (uuano), HOOC, F5;C unu
T.II., CIIEIIHAJIUCT B TaHHOW OOJIACTH TEXHUKU MOJKET YBUIETh TOUKY (TOUYKH)
NPUCOCMHEHUS PagUKalia K MOJIEKYyJe 10 CBOOOAHBIM BaJEHTHOCTSAM CAMOW I'PYIIIEL
Jnst 00BeIUHEHHBIX TPYIII, COCTOSIIIUX U3 JBYX M OOJBIIEro KOJUYECTBA MOATPYII,

NOCJCAHAA Ha3BaHHAs MOATPYyIIa NPpEACTABIIACT coboii TOYKY NPUCOCANHCH Ui
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panukana, HalpuMep, 3aMecTUTeNb «apun-Ci.3-aJlKui» O3Ha4aeT apUJIbHYIO Tpynmy,
KoTopas cBsizaHa ¢ C1.3-alKUIbHON IPyNION, MOCIEAHAS U3 KOTOPBIX CBsI3aHA C SIAPOM
UJIA C TPYIIOH, K KOTOPOU NPUCOEIUHEH 3aMECTUTEb.

B cnydae, ecium coenqMHEHHE B COOTBETCTBUU C HACTOSIIUM H300peTeHHEM
IpeACTaBIeHO B (POpMe XMMHYECKOrO Ha3BaHUS U B BUIE (GOPMYJIbL, B Clydae J0OOro
PacXOXIEHHsI NPEUMYIIeCTBEHHYI0 Cuiy uMeeT (opmyina. 3Be3goUka MOXKET OBITh
UCIOJIb30BaHa B noadopmynax aist 0003HAUEHHS CBS3H, KOTOPAsi CBsA3aHA C OCHOBHOM
MOJIEKYJION, KaK ONPEAENIEHO.

Hywmepanus aTOMOB 3aMeCTHTEI HAUMHAETCS C aToMa, OJMKalIIero K siapy HiH
rpynmne, kK KOTOpOl NPUCOEJUHEH 3aMEeCTUTENIb.

Hanpumep, TepmuH «3-kapOOKCHNPONHUIbHAS TpyNIa» MpeaAcTaBisieT coOoi

CIEAVIOIIUN 3aMECTUTENb!

1 3

OH
*/\2/\[]/

O

rae kapOoKCH-rpynmna NpucOeJUHEHa K TPETbeMy aTOMY Yriiepoaa NMpOMUIIbHOM
rpynnel. Tepmunbl  «l-mMeTunnponunpHas»,  «2,2-TUMETUINPONUIIBHASA»  WUIHU

CIUKJIOMPOMUIMETHIbHAS) Py MPEACTABIAIOT COOOH cleayoIue rpynbl:

jt/ 12C3:H3*
*12§H3 /§< \_Q

H,C CH,

3Be31049Ka MOXKET OBITh UCMOJBb30BaHA B MoaQopMysax aisi 0003HaAYEHHUs! CBSI3H,
KOTOpasi CBsi3aHa C OCHOBHOW MOJIEKYJIOHN, KaK ONPEAESICHO.

Tepmun «Ci.p-aiKuiy», rae n npeacTapisieT coOOH 1esloe YHCIIOo, BBIOpaHHOE U3
2,3, 4 unu 5, nub0 OTHENbHO, TUOO B COUYETAHUHU C JPYTUM PaIUKaIOM O3HAYaeT
AUUKJINYECKUN, HACBILEHHBIN, PA3BETBJIECHHBIN UIN JUHEWHBIN yIIeBOLOPOAHBIN
panukan ¢ ot 1 1o n atromoB C. Hanmpumep, TepmuH C.s-aJKUJ BKJIOYAET B ceOst
panukansiH;C-, H;C-CH,;-, H;C-CH,-CH,-, H;C-CH(CHj3;)-, H;C-CH,-CH,-CH,-,
H;C-CH,-CH(CH3)-, H3C-CH(CHs3)-CH,-, H;C-C(CHj3),-, H;C-CH,-CH,-CH,-CH,;-,
H;C-CH,-CH,-CH(CH3)-, H;C-CH,-CH(CHj3)-CH,-, H;C-CH(CHj3)-CH,-CH,;-,
H3;C-CH,-C(CHj3),-, H;C-C(CH3),-CH,-, H;C-CH(CHj3)-CH(CH3)- u
H3;C-CH,-CH(CH,CH3)-.
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Tepmun «pTop», 106aBIEHHBIN K ATKHIBHOWY, «AJIKUICHOBON» UIIH
CIUKJIOANTKUIBHON» rpynne (HaChIIIEHHONW MM HEHACHILIIEHHON ), 03HAYaeT TaKYI0
AJIKUJIBHYIO WJIM LUKJIOAJIKUIBHYIO TPYIIY, B KOTOPOW OAUH UJIM HECKOJBKO aTOMOB
BOZOpPOJA 3aMeHeHbl aTOMOM ¢Topa. [Ipumepsr! BKkIO4UalOT B ce0s1, HO He

5 orpannuusatorcs: HoFC-, HF,C- u F3C-.

TepmuH (eHMIT OTHOCHTCS K PafANKay CIEAYIOIIEro KoJbla

A

TepMuH THOGEHUT OTHOCHUTCS K PAUKANY CJIEAYIOMIEro KOJbIa

-
V)]
S

10 TepmuH 6eH30pypaHHUI OTHOCUTCS K PaJUKay CIEAYIOIIETro KOJbIa

2

Tepmun 6eH30THOGEHNUT OTHOCUTCA K PafMKaly CJIEAYIOLUIEro KoJubla

3

15 Tepmun 3H,4H,5H,6H,7H-nupumuno[4,5-b][1,4]okcazun-4,6-1MOH OTHOCUTCS K

panuKany ClIenyrliero sapa

Hcnonb3yeMblii B HACTOsLIEH 3asBKE TEPMHUH «3aMEIIEHHBIN» O3HA4aeT, 4YTO
20 a00oit onuH mwin OosiblIee KOJHYECTBO aTOMOB BOAOpPOJAa B OOO3HAUYEHHOM aTOMeE

3aMelleHbl aTOMOM, BBIOPAaHHBIM U3 YyKa3aHHOW TPYINNbl, NpPU YCIOBHHU, HYTO
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HOpMaJibHasl BaJEHTHOCTb OOO3HAYEHHOTO aTOMa HE MPEBBIIIEHA, W YTO 3aMElleHHE
NpUBOOUT K CTa6I/IJ'IbHOMy COCAUHCHUIO.

Ecnu He yka3aHO MHOE, TO B OMHCAHWHU U MpHUiaraeMoit ¢popmyse u3odpeTeHus,
NpuBeAeHHAs XUMU4Yeckass GopMyJia UM Ha3BaHUE AOJIKHBI OXBATHIBATh TAyTOMEPHI U
BCE CTepeo-, ONTHYECKHE U TeOMEeTpHUUEeCKHEe H30Mephbl (Hampumep, dHAHTHOMEpHI,
nuacrepeomepbl, E/Z-usomepbl M T.I.) U HMX paleMaTbl, a TaKKe HX CMeCH B
PA3JINYHBIX MPONMOPLHHUAX OTACIBbHBIX OJHAHTHUOMEPOB, CMECHU OHUACTCPEOMEPOB HIIU
cMecHu JIIOOBIX U3 BBINIEYKAa3aHHBIX (OpM, TZe Takhe H3OMEPbl U HHAHTHOMEPHI
CYIIECTBYIOT, a TakXKe COJIM, BKJIOYas UX (apMaleBTHUYECKH MPUEMIIEMbIE COJH U UX
COJIbBAThbl, TaKHE€ Kak, HammpuMmep, ruaparThl, BKJHOYasa COJbBATHI CBO6OI[HI::IX
COEIMHEHUN WJIH COJbBATHI COJIU COENMHEHMUS.

B ofmem, mo cymecTBy YHCTBIE CTEPEOM3OMEPBI MOTYT OBITH MOJYYEHBI B
COOTBETCTBUU C IPUHUUIIAMU CUHTE3d, UBBCCTHBIMU CIICHUAIUCTY B I[aHHOfI 06J'IaCTI/I,
Hammpumep, NyTemM pasaciC€HUusa COOTBETCTBYROLIUX CMeCGI\/'I, nyTeéM HUCIOJb30BAHUA
CTEPCOXUMUYECCKN YUCTBIX HUCXOIHBIX BCIICCTB I/I/I/IJ'II/I NyTeM CTEPCOCCICKTUBHOTO
cuHTe3a. B I[aHHOﬁ O6.]'IaCTI/I TEXHUKU U3BCCTHO, KaK MOJYYUTb ONTHYCCKU aAKTHUBHBIC
dbopmbl, Hanmpumep, NMyTeM pas3[elieHus paleMH4YecKux (GopM HUIM NyTeM CHHTE3a,
Hallpumep, HUCXOoAss U3 ONTHYCCKHU AKTHBHBIX HCXOAHBIX BCIICCTB I/I/I/IJ'II/I HCIIOJIb3YyA
XHUpPaJbHbIE PEATEHTHI.

DHAHTHOMEPHO YHCThIE COEIMHEHHS B COOTBETCTBHMHM C  HACTOSILIUM
u3o0peTeHueM WM TNPOMEKYTOYHbIE COENMHEHHUS MOTYT OBbITb  IMOJyYEeHBI
MOCPENCTBOM  aCHMMETPMYHOIO CHHTE3a, HAlmpuMep, NyTeM TMOJy4YEeHHs W
MOCJIEAYION[Er0 pa3/ieieH!us] COOTBETCTBYIOIIUX NHACTEPEOMEPHBIX COEIMHEHUN WM
MPOMENKYTOUYHBIX COGI[PIHeHHfI, KOTOPBIE MOTYT 6bITb pasdac€iceHbl H3BECTHBIMH
crocobaMu (Hampumep, XpoMaTorpapuiecKuM pasfaeieHHeM WU KPUCTaJIu3anueii)
I/I/I/I.]'II/I NyTEM UCIIOJb30BAHUA XUPAJIBbHBIX PEATCHTOB, TAKUX KaK XUPAJbHBIE UCXOIHBIC
BCIICCTBA, XUPAJIbHBIE KATAJIU3aTOPBI UJIU XUPAJbHBIC BCIIOMOTATCJIbHBIC BEIICCTBA.

Kpome Toro, cmeuwasucty B [gaHHOHW 0O0OJNacTH HM3BECTHO, Kak IMOJYYHUTH
OHAHTHOMEPHO YHCTBIC COCAUHCHHUSA HN3 COOTBCTCTBYHOIINX PALUCMHUYECKUX CMCCGﬁ,
Harpumep, NOyTeM  XpoMaTtorpaduyueckoro  pasjeleHus  COOTBETCTBYIOIIUX
paneMHuI€CKHUX cMecell Ha XUPAJbHBIX HCIIOABUXKHBIX (1)a3ax; HUJIN NyTEM PA3ACICHUA
paleMHu4YecKkoil CcMecH C HCHOJIb30BAHUEM MOAXOSAIIEr0 pas3AesIloLero areHTa,
HampuMmep, NOCPEACTBOM OOpa3oBaHHsSl AHACTEPEOMEPHON CONHM PaLeMHYECKOro

COCAMHCHUSA C ONTHYCCKHU aKTHUBHBIMU KUCJIOTAMHU HUJINU OCHOBAHHUAMH, MOCICAYIO UM
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paszeneHueM coliel U BBICBOOOKIEHUEM JKeJIaeMOT0 COeIMHEHUs U3 COJIH, HIIH IyTeM
IepUBATU3ALMU  COOTBETCTBYIOLIUX  PALEMUYECKUX  COEAMHEHUH  ONTHUYECKH
AKTUBHBIMU  XHUpPAJbHBIMH  BCIIOMOTATEJbHBIMH pEareHTaMu C IOCJIEAYIOLUIUM
paszieneHueM AUACTEPEOMEPOB U yAAJE€HHEM XUPaJbHOI BCIOMOraTeNbHON TI'PYIIIBI,
WIM  TyTeM  KHHETHYeCKOro  pasfesieHus  paunemara  (Hampumep, IyTeM
(bepMEHTATHBHOTO  pa3JeJieHUs), HSHAHTUOCEJNEeKTHBHOW  KpHCTaJu3auuedl w3
KOHIJIOMepaTa SHAHTHOMOP(HBIX KPUCTAIOB B MOAXOIAINUX YCIOBHUSIX, WU MyTEM
(ppakuMOHHON) KpUCTANIM3ALUU M3 NPUEMIIEMOrO0 PAaCTBOPUTENE B MPUCYTCTBHUH
ONTUYECKU aKTHBHOTO XHPAJIBHOT'O BCIIOMOTATEIbHOTO BELIECTBA.

®pa3y «papManeBTUUECKH MPHUEMIIEMBbII» UCTONB3YIOT B HACTOSILIEH 3asiBKE IJIs
o003HaueHUsT TeX COENMHEHHI, MaTepHUaoB, KOMIIO3ULHUH W/UIW JTO3UPOBAHHBIX
dbopM, KOTOpBIE, B paMKax 3IpaBOr0 MEAULUHCKOTO 3aKJIIOYEHUS, MOIXOIAT JIs
UCMOJIb30BAHMSI MPU KOHTAKTE€ C TKAHSIMH JIIOAEH W KUBOTHBIX 0Oe3 dYpe3MepHOU
TOKCUYHOCTH, Pa3Apak€HHs, aJUIEPrHYeCKON peakUuu WU JPYTuX NpodieM WIu
OCJIO)KHEHUH M COU3MEPHUMBI C Pa3yMHBIM COOTHOLIEHHUEM IOJIb3a/PHUCK.

Hcnonp3yemoe B HACTOsIIEH 3asBKe MOHATHE «(papMaleBTUUECKH Ipuemiiemas
COJIb» OTHOCHUTCSI K IMPOHM3BOJIHBIM ONHCAHHBIX COCAUHEHHH, B KOTOPBIX HCXOJHOE
coeanuHeHUEe 00pa3yeT COJib UM KOMILJIEKC C KHMCIOTON UM OCHOBAHUEM.

IIpumeper kucnor, oOpasywmux QapMaleBTUUYECKH IMPHEMIEMYK COJb C
UCXOJHBIM COEJUHEHHEM, COAEpP)KAIUM OCHOBHYIO TpYINy, BKJIKYAT B ceds
MUHEpaJbHbIE WU OPTaHUYECKHE KHCIOTHI, Takue Kak OeH30JCylb(OHOBAas KUCIOTA,
OeH30lHass KHCJIOTa, JIMMOHHAs KHUCJIOTa, 3TaHCYyJb()OHOBAas KHCIOTA, (GymapoBas
KHCJIOTA, TEHTH3MHOBAsl KUCJIOTa, OPOMHCTOBOJOPOAHASI KHCJIOTA, COJISIHAs KUCJOTA,
MaJIEeMHOBAsI KUCJIOTA, sI0J0YHAsA KUCIIOTa, MaJOHOBAsl KMCJIOTA, MUHAAIbHASI KHCIIOTA,
MeTtaHCcynb(QOHOBass Kuciora, 4-meTunOeH3zoicyabpoHoBas kucjaora, GochopHas
KHCJIOTa, CAJMIUJIOBAsl KHUCJIOTA, SIHTApHAas KHCJIOTAa, CEpHasi KHUCIOTAa W BHUHHAS
KHCJIOTA.

I[IpuMepsl  KaTHOHOB W  OCHOBaHWH, oOpasywmux (papmalneBTHYECKH
NPUEMJIEMYIO COJIb C MCXOIOHBIM COEIMHEHHEM, CONEPIKALIUM KHCIOTHBIH (parMeHrT,
BKII0O4al0T B cebst Na', K, Ca2+, Mg2+, NH,", L-aprunun, 2,2’ -umunoducstanon, L-
JU3UH, N-metun-D-riarokamMuH WA TpUC(TUAPOCKUMETHUIT )-AMHUHOMETAH.
dapmMaLeBTHYECKH MPUEMIIEMbIE COJIM B COOTBETCTBHHM C HACTOSIIIUM H300peTeHHEM
MOYHO CHHTE3MPOBATh M3 UCXOJHOTO COEJUHEHHS, KOTOPOE COAEPKUT OCHOBHOW HIIU

KHCJIOTHBIH (parMeHT, OOBIYHBIMM XUMHYECKUMH crnocobamu. Kak mpaBmio, Takue
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CONM MOTryT OBITh TMOJy4YeHbl B3aUMOJEHCTBHEM CBOOOJHBIX KHUCJIOTHBIX HIIH
OCHOBHBIX (OpPM 3TUX COEJUHEHHUH C JOCTATOYHBIM KOJHMYECTBOM MPUTOJHOIO
OCHOBaHHUs WMJIM KHCJOTBl B BOJE HWJIM B OpPraHMYECKOM pas3daBuTeNe, TaKOM Kak
npocTo 3gup, 3TUIALETAT, STAHOJ, U30MPOMAHOJ HJIH alleTOHUTPUI TN UX CMECh.

Conu fapyrux KHUCJIOT, KpOME TIPHUBENEHHBIX BbIIIEe, KOTOpPbIE, HaIpUMep,
NPUMEHHUMBI JUJIsl OYUCTKH WJIU BBIJEJCHUS COCIMHEHHI B COOTBETCTBUU C HACTOSILIUM
uzobpereHueM (Hampumep, TPUPTOpPALETATHBIX COJIEH), TakkKe SBISIOTCS YacThIO
HACTOSIIEro U300peTeHHUs!.

BUOJIOTNYECKHWE AHAJIN3bI

Ornuenka aktusaoctu TRPA1

Ananus A: agaaus TRPAI

AKTHBHOCTh COEIMHEHHH B  COOTBETCTBUH C HU300pPETEHHEM  MOJXKHO
MPONEMOHCTPUPOBATH C TOMOUIBIO ClieAytoInero ananusa kjietok TRPA1 in vitro:

Merton:

JIunuro xneroxk HEK293 4enoBeka, CBEPX3KCHPECCUPYIOIMX HMOHHBIA KaHAJ
TRPA1 uenoseka (Perkin Elmer, Ne nponykra AX-004-PCL), ucnonp3yroT B Ka4ecTBe
TECTOBOW CHCTEMBI 1JIsl ornpeneneHus 3PpQGeKTUBHOCTH U AeHCTBEHHOCTH COCIUHEHUS.
AKTUBHOCTb COEIMHEHUN ONpeAeNsoT NyTeM HU3MEpPEeHUs BIMUSIHUSA COCAUHEHUIN Ha
BHYTPUKJIETOUHYK KOHLEHTPALUIO KajbLiusd, HUHAyLUpoBaHHYK0 aroHusmom AITC
(anmunusoruonuanat) B cucteme FLIPRtetra (Molecular Devices).

Knerounas kynberypa:

KneTku mony4arT B BUJE 3aMOPOKEHHBIX KJIETOK B KpHONIPOOUPKAX U XPAHAT
1o ucnojab3zoBanus npu -150 °C.

KneTtku BripamuBaroT B KyJbTypanbHol cpene (cpena MEM/EBSS ¢ 10 % FCS u
0,4 mMr/mn reHerunnHa). BaskHo, 4ToOBI MIOTHOCTDL He mpeBbimana 90 % cnusuus. Jns
nepeceBa KJIETKH OTCOENMHSIOT OT KoJO or Versene. 3a AeHb OO aHaiIW3a KIETKH
OTHENSIOT, NBakIbl MpoMbiBarOT cpenoli (cpena MEM/EBSS ¢ 10% FCS) u 20000
KJIeTOK B 20 MKJ/IYHKY BBICEBAIOT B OMOMOKpPBITEIE MOau-D-nmu3naoMm 384-nyHOUHBIE
IUTAaHIIETHl (YepHBbIe, C MpO3payHbIM AHOM, KaT. 356697) ot Corning. IlmaHmeTs
uHKyOupyroT B TedueHue 24 uyacoB npu 37 °C/5 % CO, mepen HCHOIb30BAHHEM B
aHaluse.

IlonyyeHue coefUHEHUS

TecTtupyembie coenunenus pactBopsitoT B 100 % AMCO B koHuentpauuu 10 MM

u Ha nepBoil craguu paszdbasisaor B JAMCO no xoHumentpanuu 5 MM, mocie d4ero
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CIeNVIOT CTanuu mocienoarenbHoro passeaenus B 100 % JAMCO. Kosdpdunuent
pazbaBleHUsT M KOJMYECTBO CTaguil pa30aBleHHUs MOTYT BapbUPOBATHCA B
3aBUCUMOCTH OT nmoTpeOHocTel. OOBIYHO TOTOBAT 8 pa3JIMYHBIX KOHLEHTpaLUUil Npu
pasBeneHuu 1:5, panbHelimue mnpoMexyTouHble paseneHus (1:20) BemecTs
ocymecTBisitor ¢ Oydpepom HBSS/HEPES (1xHEPES, xar. 14065 ot Gibco, 20 MM
HEPES, xar. 83264 ot SIGMA, 0,1 % BSA kart. 11926 ot Invitrogen, pH 7,4.

Ananus FLIPR:

B nenb aHanu3sa kjaeTku 3 paza MPOMBIBAIOT ¢ TOMOINBIO Oydepa nis aHaIu3a,
1ocJjie MPOMBIBKH B JIYHKax octaBanochk 20 Mkia Oydepa. K knerkam nobdasstor 10
MKJI 3arpy3ouHoro Oydepa u3z Habopa Cab (kat. R8191 MolecularDevices) B
HBSS/HEPES, u nuianmeTsl HHKYOUPYIOT OA KPBIIKOH B TedeHne 120 MUHYT TIpHU
37 °C/5 % CO;. B nyHku ocTopokHO 100aBNsOT 10 MKJI COEIMHEHUS WJIU KOHTPOJIeH
B Oypepe HBSS/HEPES/S % JIMCO u3 nnanHmeTa 1 IpOMEKyTOYHOT'O pa3BeIeHUS.
JromuHecneHUo (YKa3bIBAIO YO HA MPUTOK MJIM BHICBOOOKASHHE KaJbIHsI)
cunThiBalOT Ha ycTpolicTee FLIPRtetra B Teuenne 10 MUHYT 111 MOHUTOPHUHTA
3¢ pexToB, BEI3BIBAEMBIX COEAUHEHNEM (HanmpuMep, aroHnsmMa). HakoHnen, B TyHKH
nobasnsaroT 10 mxa aroructa AITC 50 mxM, pactBopeHHOro B Oydepe
HBSS/HEPES/0,05 % AMCO (xoneuHast koHueHTpauus 10 MkM), ¢ mocaenyouum
JOMOJHUTENbHBIM CUuThiBaHUEM Ha ycTpoiicTBe FLIPRtetra B reuenue 10 MunyT.
ITnomans nox kpusoii curHana (AUC) nocne nobasnenust AITC ucnonp3yroT as
pacuetoB IC50/ % uHrnGupoBaHus.

OueHka MaHHBIX U pacyerT:

Kaxapli MUKPOTUTPALIMOHHBIM IJIAHIIET AJid AaHAJU3a CONEPKUT JYHKH C
KOHTPOJIbHBIMU JiekapcTBeHHbIMH ocHOBamu (1 % JIMCO) BMecTO CcOeqUHEHHS B
KadecTBe KOHTpons mis uuHayuupoBanHoit AITC momuuecuenmuu (100 % CTL;
BBICOKHE KOHTPOJIN) U JIVHKU C KOHTPOJbHBIMH JIEKAPCTBEHHBIMU OocHOBamu 0e3 AITC
B KadecTBe KOHTpOJs Hecmenudpuuecknx usMeHeHuit momunecuennuu (0 % CTL;
HU3KU KOHTPOJIb).

AHanu3 JaHHBIX OCYIIECTBJISIIOT MYTEM pacueTa MJOLIAAXd MOA KPUBOHW CHUTHAIA
OTZENbHBIX JIYHOK. Ha OCHOBE 3THX 3HAYEHHI BBIYUCISAIOT MPOLEHTHOE 3HAYCHHE IS
U3MEpPEeHHUS KOHLEHTPAIUH KaXJ0ro BEIIECTBA (AUC(obpasen) -
AUC(au3kuin))*100/(AUC(Bbicokuii) - AUC(HU3KHIT) c HCIIOJIb30BAaHUEM
nporpamMmHoro obecmneuenuss Megal.ab (cobcTBennolt pazpaborku). 3Hauenus [C50

pacCUUTBHIBAOT U3 % KOHTPOJIbHBIX 3HAUYEHHUN C HCIOJb30BaHHEM nporpaMMHOTIO
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obecrieuenuss Megal.ab. Pacuer: [y=(a-d)/(1+(x/c)"b)+d], a = HU3KOe 3HaueHue, d =
BBICOKOE 3HaueHue, x = koHn M; ¢=IC50 M; b = Bo3Bbinenne; y = % KOHTPOJIb.
Tabnuna 1: buonornueckue naHHbIE AJi1 COCIMHEHUNH B COOTBETCTBUU C

uzo0peTeHueM, MOJy4YeHHbIe B aHAIu3e A

[Tpumep hTRPA1 ICsg
[EM]

57

12

27

39

39

51

120

N[N B (W N~

Tabnuua 2: buonornueckue JaHHBIE AJs1 COEAMHEHHUH MPENIIEeCTBYOIIErO

ypoBHs TexHHKH (mpumepsl 53, 72, 73, 86, 90 8 WO 2017/060488), mony4ueHHbIE B

aHanuze A.
IIpumep B hTRPA1 ICs
WO 2017/060488 [HM]
53 36
72 14
73 28
86 67
90 41
10 Tabnuua 3: buonoruueckue qaHHbIE AJIs1 COEAMHEHHUI MPENIIeCTBYIOIEro

ypoBHs TexHuku (mpumep 31 B L. Schenkel, u coart., J. Med. Chem. 2016, 59,

2794-2809), nony4yeHHbIe B aHAIU3€E A.

ITpumep B Med. Chem. hTRPA1 ICs
2016, 59, 27942809 [EM]
31 52

O1leHKa MUKPOCOMAaJbHOIO KJIUPEHCA

15 Ananus B: MukpocoMaJabHBIHA KJIUPEHC:

MeTabonn4ecKyo Oerpajanun TEeCTUPYEMOro COEIUHEHUs AHAIH3UPYIOT MPH
37 °C ¢ oObequHEHHBIMH MHKpOCOMaMu NedeHn. KoHedHbIi MHKYOalMOHHBIA 00BbeM
100 mxn mHa momeHT BpemeHm conepxutr Oydpep TRIS ¢ pH 7,6 mpu KT (0,1 M),
xjgopux MarHus (5 MMm), MHKpocoMmaibHb Oenok (1 wMr/mn) m Tecrupyemoe

20 COEMHEHNE B KOHEYHON KOHLEHTPAUu 1 MKM.
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ITocne xoporkoro mepuona npenasaputenbHoil nakyOanuu npu 37 °C peakuuun
UHULUUPYIOT MyTeM A00aBleHUs BOCCTAHOBJEHHOW (opMbl OeTa-HUKOTHUHAMHUL
aneHuaunykieotundocpara (NADPH, 1 mMM) u 3akaHYMBAIOT NyTeM IepeHoca
aJUKBOTHI B PACTBOPHUTENb Yepe3 pa3nuHble MOMeHThl BpemeHu (0, 5, 15, 30, 60
muH). Kpome Ttoro, HesaBucumyro ot NADPH pgerpamauuio oTciexuBarT B
nHkyOaumsix 6e3 NADPH, 3aBepiieHHBIX B IOCJHEIHMH MOMEHT BpeMeHH. [%)]
OCTABIIETOCs UCIBITYEMOr0 COeAUHEHUs mocie MHKybauuum HezaBucumo oT NADPH
oTpaskaeTcsi mapamMeTpoM  C(KOHTPOJBbHOH) (MeTabonauyeckoil  CTaOUIBHOCTH).
[MoramenHbie HHKYOauuu ocaxkaarT ueHTpudyruposanuem (10000 g, S MuH).

ANUKBOTY CynepHaTaHTa aHAIU3UPYIOT ¢ momoInbio XKX-MC/MC Ha Konu4ecTBO
ucxonHoro coenunenwus. Ilepwon mnonyseiBeneHuss (t1/2 INVITRO) onpenpenstor
HAaKJIOHOM TMOJyJIorapupMUUIECcKOro rpaduka 3aBUCHMOCTH KOHIEHTPALHH OT
BPEMEHU.

Buyrpennnii knupenc (CL_INTRINSIC) paccuuThiBalOT ¢ y4€TOM KOJHUYECTBA
Oenka B MHKyOauu:

CL_INTRINSIC [mMka/mun/mr 6enka] = (Ln 2 / (mepuox nonyBeIBeIeHUs [ MUH]

* conepxanue 6enka [mr/mi])) * 1000

CL_INTRINSIC INVIVO [mn/mun/kr] = (CL_INTRINSIC [mMkn/mun/mr Oenxal]
x MPPGL [wmr Oenka/r neyenu] x nedyeHouHbIl GakTop [r/kr maccsl Tenal) / 1000

Qh [%] = CL [mn/mMun/kr] / nedeHOYHBIN KPOBOTOK [ MJI/MHUH/KT])

I'enaToneuroasipHOCTD, yenoBek: 120x10e6 kieTok/r neyeHn

dakTop nmeyeHu, yejaoBek: 25,7 r/Kr Macchl Teja

KpoBoTok, yenoBek: 21 mi/(MHUH X KT)

Tabnuua 4: buosoruueckue qaHHBIE AJIsI COSIMHEHHUI B COOTBETCTBUU C

nzo0pereHuem, MoJy4YeHHble B aHau3e B

ITpumep LM uenoseka
[%Qh]

<23

<23

<23

<23

29

56

<23

NN B W N =
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Tabnuua 5: buonornueckue qaHHbIe NI COEAUHEHUN MPEAIIECTBYOLIEr0

ypoBHs TexHUKU (mpumepst 53, 72, 73, 86, 90 8 W0O2017/060488), monyueHHbIE B

aHanuse B.
IIpumep B LM 4genoseka
WO 2017/060488 [%Qh]
53 <23
72 30
73 38
86 <23
90 39

Tabnuna 6: buosornueckue qaHHbIE AJIs1 COEAUHEHUH MPEAIECTBYIOLIETrO
ypoBHs TexHuku (mpumep 31 B L. Schenkel, u coart., J. Med. Chem. 2016, 59,

2794-2809), nony4yeHHble B aHanu3e B.

ITpumep B Med. Chem. LM 4yenoBeka
2016, 59, 2794—-2809 [%Qh]
31 <23

O1leHKa KJIHPEHCA FeNaTOIUTOB

Ananus C: KnupeHc renaronuTos

Mertabonn4eckyro aAerpagalHio TEeCTUPYEMOro COEAWHEHHUs aHAIU3HPYIOT B
CYyCHNEH3MH remnaTtouutoB. [emaTtouutsl (KPHOKOHCEPBUPOBAHHBIE) HHKYOUPYIOT B
moaudpuupoanHoii mno Jlynbbekko cpene HWrna (¢ ngoGasienuem 3,5 MKr
rmokaroHa/500 mia, 2,5 mr mHcyauna/500 mu u 3,75 mr/500 mMa ruapokKopTH30HA),
conepsxammei 5 % unu 50 % BUIOBON CHIBOPOTKH.

ITocne 30-MuHYTHOM npeaBapuTeNbHON MHKyOaunu B mHKybatope (37 °C, 10 %
CO;) 5 mkn pactBopa ucnbityemoro coeaunenusi (80 MxkM; uz 2 MM B HUCXOIHOM
pactBope JAMCO, pasbaBnennom 1:25 co cpenoii) nobapnstor B 395 MK CycneH3uu
renaTouuToB (MJIOTHOCTH KJIETOK B Auana3one 0,25-5 MJIH. KJIE€TOK/MJI B 3aBUCHMOCTH
OT BUIa, OOBIYHO | MIH. KJIETOK/MJI, KOHEYHas KOHLEHTPALUHs TECTUPYEMOro
coenuHeHust 1 MkM, koHeuHast koHueHTpanus JAMCO 0,05 %).

Knerkn wHKyOMpPYIOT B Te4YeHHE IIeCTH d4acoB (WMHKyOaTtop, opOuUTanbHBIN
melikep) u oOpasmer (25 mka) Oepyt wepes 0, 0,5, 1, 2, 4 u 6 yacoB. OOpa3usl
NEePEHOCHT B ALlETOHUTPHUI U OcaxaarT ueHtpudyruposanuem (5 mun). CynepHaTaHT
NEePEeHOCAT B HOBBIM 96-TyHOYHBIH NJAHIIET, BbIMAPUBAIOT B aTMocdepe a3ora u
pecyCrneHaupyoT.

CHuXeHHEe UCXOHOTO COeNUHEHUs aHATU3upPyT ¢ momoupio BOXX-MC/MC.
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CLint paccuutbiBaroT cieaywomum odopazom: CL INTRINSIC = noza / AUC =
(CO/CD) / (AUD + xnact/k) x 1000/60. CO: HayanbHast KOHLUEHTPALUS MIPH
uHkyOanuu [MkM], CD: naoTHOCTh XKHU3HECIOCOOHBIX KIeTOK [10e6 kieTok/mi],
AUD: nnowmaap noa AaHHBIMU [MKM X 4], KJ1acCT: KOHLEHTpALUs MOCIeqHEN TOUKHU
naHHbIX [MKM], k: HAKJIOH KpUBOW JIMHUU PErpecCUu I POAUTEIbCKOTO CHUIKEHHUS
[q.-1].

PaccunTaHHBIii BHYTPEHHMNW IE€YEHOYHBIH  KJIUPEHC [N VIlFO  MOXHO
MacImTabupoBaTh MO BHYTPEHHErO MEYEHOUHOrO KJIUPEHCA in Vivo U HUCIOJb30BaTh
111 TPOTHO3UPOBAHUS MEYEHOYHOTO KiaupeHca kposu in vivo (CL) ¢ ucrnonb3zoBaHuem
MOJEJH Me4YeH! (MOJIeNb C XOPOILINM MepeMeIIUBAHIEM).

CL _INTRINSIC INVIVO [ma/mun/kr] = (CL_INTRINSIC [mxn/mun/10e6
KJIETOK | X remaTonesuioIsspHoCcTh [ 10e6 kneTok/T medeHu | X ne4eHOUYHbIH (pakTop
[r/xr maccer Tenal) / 1000

CL [mn/mun/kr] = CL_INTRINSIC INVIVO [mn/MuH/Kr] X ne4eHOYHBII
kpoBoTok [mi/mun/kr] / (CL_INTRINSIC INVIVO [ma/mMus/kr] + ne4eHOUYHBIH
KPOBOTOK [MJI/MUH/KT])

Qh [%] = CL [ma/mun/kr] / me4eHOYHBII KPOBOTOK [MJI/MUH/KT])

IemaTouemtosipHOCTD, yeaoBek: 120x10e6 kyeTok / r meueHu

ITeuenounslil pakTop, yenosek: 25,7 r/ Kr Macchl Tena

KpoBoTok, yenosek: 21 mMiyi/(MUH X KT)

Tabnuua 7: buonorudeckue faHHbIe AJs COEAMHEHUNH B COOTBETCTBUH C

uzo0pereHuem, noay4yeHubie B anaauze C

IIpumep I'emaTouunTs!
yenoBeka [%oQh]

9
34
31
22
22
37

9

NN B W N~
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Tabnuua 8: buonornueckune qaHHbIE AJs1 COEAMHEHHUI MPENIIECTBYOIIErO

ypOBHs TexHUKU (mpumepst 53, 72, 73, 86, 90 8 WO 2017/060488), nmonyueHHbIE B

ananuse C.
IIpumep B I'ematouuTsl
WO 2017/060488 | uenoseka [%Qh]
53 25
72 50
73 36
86 12
90 61

Tabnuna 9: buosoruueckue qaHHbIE AJIs1 COEAMHEHHUH MPENIIEeCTBYOIEr0
ypoBHs TexHuku (mpumep 31 B L. Schenkel, u coart., J. Med. Chem. 2016, 59,

2794-2809), nonyuyenHbie B aHanu3e C.

ITpumep B Med. Chem. I'enatouutsl
2016, 59, 2794—-2809 gyenoseka [%Qh]
31 73

O1leHKa IPOHUIIAEMOCTHU

Knerku Caco-2 (1 - 2 x 10° kmeTok/1 cM” miuomann) BLICEBAOT Ha
¢unpTpyromue BctaBku (monukapOonataeie unu [I19T-dpunbrper Costar Transwell,
paszmep nop 0,4 Mxm) u kynbTuBupytotr (DMEM) B Teuenue 10 - 25 nHei.

CoenuHeHUs pacTBOPSIIOT B COOTBETCTBYIOLIEM PACTBOpUTENE (HAIPUMED,
JAMCO, 1 - 20 MM maTouHbIe pacTBOPbI). MaTOuHBIE PaCTBOPHI pa3baBistoT Oydepom
HTP-4 (128,13 mM NaCl, 5,36 MM KCI, 1 MM MgSOy, 1,8 MM CaCl,, 4,17 MM
NaHCOs3, 1,19 MM Na,HPO,4 x 7H20, 0,41 mM NaH,PO4xH,0, 15 mM HEPES, 20
MM riroko3sl, 0,25 % BSA, pH 7,2) nist npuroToBiieHUs] TPAHCTIOPTHBIX PACTBOPOB
(0,1 - 300 MmxM coenunenusi, koneuHbii JIMCO <= 0,5 %). TpaHCTIOPTHBIH pacTBOP
(TL) HaHOCST HAa ANMUKAJIBHYIO WU 0a301aTepaibHYI0 TOHOPCKYIO CTOPOHY IJIS
u3MepeHus npoHnnaeMoctu A-B umu B-A (3 noBTopeHus GuiapTpa) COOTBETCTBEHHO.
OO6pa3upl oTOMPAIOT B HAYalie U B KOHLIE 9KCIIEPUMEHTA Y TOHOPA U Yepe3 pa3IndHbIe
NPOMEXYTKH BPEMEHH 10 2 4acOB, a TAKXKE Y MOJIy4daTeNs Il H3MEePEHUs
kKoHIeHTpanuu ¢ nomoupo BOXKX-MC/MC unu CUUHTHIUISILHOHHOTO CYETA.
OtoOpanHubie mist oOpasna oObeMbl MOJTyYaTENIs] 3AMEHSIIOT CBEKUM PaCTBOPOM

nojyvateiis.
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OuneHkKa CBA3BIBAHUA C OeJKaMy MJIa3Mbl

JaHHbIN MeTOn paBHOBecHOro auanusa (PJl) ucnonb3yroT s onpeneneHus
NpUOIU3UTENBHOTO PPAKIIMOHHOTO CBI3BIBAHUS i VilFO TECTUPYEMBIX COEAUHEHUH C
Oenkamu muasmel. Mcnonb3yior auanusuble sueiiku Dianorm Teflon (mukpo 0,2).
Kaxnas kjieTka COCTOUT U3 JOHOPCKOM U aKUENTOPHOM KaMep, pa3aeseHHbIX
yJIBTPATOHKON MOJYPOHUIIAEMOIl MeMOpPaHOW C TOPOTOM MOJIEKYJISIPHONH MaccChl 5
k/la. MaTouHbIe pacTBOPHI AJI KaXKAOTO TECTUPYeMOro coeauHenus rotosst B JIMCO
¢ KoHIeHTpanuer 1 MM u pa30aBiaAOT 10 KOHEYHOW KOHIeHTpauuu 1,0 MxM.
[Mocnenyromue qUaTu3HbIE PACTBOPHI TOTOBST U3 OOBEIMHEHHON MIa3Mbl YEJIOBEKA
unu Kpbickl (¢ NaEDTA) oT OHOPOB My3KCKOTO U JK€HCKOTO Tojia. ATUKBOTHI 1Mo 200
MK quanusHoro oydepa (100 MM docdara kanust, pH 7,4) pacnpenensror B
Oydepryro kamepy. AnukBOTHI o 200 MKJI THAJIM3HOTO PAaCTBOPA TECTUPYEMOTO
COEAMHEHUs PACIPENENSIIOT B KaMephbl I Naa3Mbl. MHKYOanuio OCyIEeCTBISIOT B
TedyeHue 2 yacoB npu Bpamenuu npu 37 °C.

B koHIe mepuona Auannu3a IUaTU3aT MEPEHOCAT B PEAKIIMOHHbBIE MTPOOHUPKHU.
IMpoSupku nns 6ydpepHoi ppakuuu coxepxkat 0,2 ma ACN/Boxna (80/20). AnTUKBOTHI
1o 25 MKJI ANajdu3aTa IMIa3Mbl IEPEHOCST B MJIAHIIETHI C ITyOOKUMH JYHKAMHU H
cmemuBatoT ¢ 25 Mk ACN/Bona (80/20), 25 mka Oydepa, 25 MK KaJTHOPOBOUYHOTO
pacTBopa u 25 MKJ pacTBOpa BHYTpeHHero crannaapra. Ilpenunuranuio 6enka
ocyuiecTBsitOT nytem podasnenus 200 mxn ACN. AnukBoTsl 1o 50 mxa 6ydepHoro
AVATN3aTa NEePEHOCAT B MJIAHUIETHI C TIIyOOKMMH JIYHKAMH M CMELIUBAIOT € 25 MKI
MyCTOM Myia3mbl, 25 MKJI pacTBOpa BHyTpeHHero ctanaapra u 200 mxia ACN. OOpa3isl
uzmepsoT B cucremax BOXX-MC/MC u ouenuBaroT ¢ momouipto Analyst-Software.
[TpoueHT cBs3BIBAHUS PACCYUTHIBAIOT MO popmyJie: % CBI3bIBAaHUS = (KOHIIEHTPAILHS B
miaszMe — KoHUeHTpauus Oydepa/koHueHTpauus B miaazme 30) X 100.

O1eHKa PACTBOPUMOCTH

HacreimenHble pacTBOPBI TOTOBSAT B JYHOYHBIX MUIaHmeTax ((popMar 3aBUCHUT OT
poboTa) myreM nobaBieHHs COOTBETCTBYHOMETo oObeMa BBIOPAHHOW BOIHOU Cpembl
(o6bryHO B nmmamazone 0,25 - 1,5 M) B KakAyK JIYHKY, COAEPIKAIMYI0 H3BECTHOE
KOJIMYECTBO TBEPIOTO JIEKAPCTBEHHOro BemecTsa (00paHO B mpenenax 0,5 - 5,0 mr).
JIyHKH BCTPSXHMBAIOT UM NMEPEMEIIMBAIOT B TEUYEHUE 3aJaHHOTO IMEePHONa BPEMEHHU
(oOblyHO B nuamazoHe OT 2 m0 24 4YacoB), a 3aTeM (QUIBTPYIOT C HCIOJb30BAHUEM
COOTBETCTBYIOIUX PuiabTpyromux memOpan (oObruyHo ¢uabtpoB PTFE ¢ pasmepom

nop 0,45 mMxMm). AGcopOuuio GpuabTpoM H30€rarT, yaaiss nepBble HECKOIBKO Kaleb
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¢unprpara. KonuuecTBo pacTBOPEHHOrO JEKAPCTBEHHOTO BEIIECTBA OINPENENSIOT C
nomowbry Y® cnekrpockonuu. Kpome Toro, pH HacellieHHOro BOAHOIO pacTBOpa
U3MEPSAIT ¢ noMoubro pH-MeTpa CO CTEKISIHHBIM 3J€KTPOIOM.

O1eHka d)aDMaKOKI/IHeTI/ILIeCKI/IX XAPAKTCPUCTHUK

Tectupyemoe coenuHeHHe BBOAST JUOO BHYTPUBEHHO, JUOO TEPOPATBHO
COOTBETCTBYWOIIUM TecTHpyeMbiM Bupam. OOpa3ubl KpoBU OepyT B HECKOJBKO
MOMEHTOB BpEMEHU TMOCJe HAaHECEHUs TEeCTUPYEeMOro COeIuHeHHus, oO0pabaThIBarOT
AHTUKOATryJISTHTOM U LIEHTPU(PYTUPYIOT.

KoHueHTpanuo aHAaJIUTOB - BBEAEHHOrO COEIWHEHUs W/uiu MeTabOJNHUTOB -
KOJIMYECTBEHHO OmpenensitoT B obpasuax miazmbl. @K mapameTpsl pacCYUTHIBAIOT C
HUCTIONIb30BaHNEM HekoMmapTMeHTHbIX MeToa0B. AUC u Cmax HOpMHUPOBAHBI HAa 03y
1 MKMOJIB/KT.

Ouenka MetaboaM3Ma B reNaTOLUMTAX YeJOBEKaA N Vitro

Mertabonnueckuit yTh TECTUPYEMOTO COEUHEHUS UCCIENYIOT c
UCIOJNIb30BAHUEM TNEPBUUYHBIX TIeNaTOLUTOB 4YenoBeka B cycneH3uu. Ilocrue
BOCCTAHOBJIEHUSI IIOCJI€ KPHUOKOHCEPBAIMU TeMaTOLUTHl YeJOBEKa HHKYOHUPYIOT B
monudumnuposanHoit nmo Jlynbbekko cpeme Wrna, comepskamein S5 % uyenoBedeckol
CBIBOPOTKH W JOMOJHEHHOH 3,5 Mkr riarokaroHa/500 mia, 2,5 mr uncynaura/500 M u
3,75 mr/500 Ma rugpOKOPTH30HA.

ITocne 30-MuHYTHOWH mpeABAapUTENbHOW UWHKyOaumu B HHKyOaTtope 1Jus
kiaetoyHblx Kyabtyp (37 °C, 10 % CO;) pacTBop TeCTUPYEeMOro COEIUHEHHUs
n00aBIISIIOT B CYCIEH3HMIO I'€MAaTOLUTOB JJISI MOJYYEHHUs] KOHEYHOH IUIOTHOCTH KJIETOK
or 1,0¥10° o 4,0%10° knerox/mu (B 3aBUCUMOCTHU OT CKOPOCTH MeTabOoJMYEeCKOro
obopota coenuHeHHs, HAaONMIOOaEeMON ¢ TEPBUYHBIMU Te€MaTOLUTAMH 4YeJIOBEKa),
KOHEYHOW KOHLEHTpauuu TecTtupyemoro coeauHeHus 10 MkM u  KOHeUHOHU
koHueHtpauuu JIMCO 0,05 %.

KneTrkn MHKYOMpPYIOT B TE€UEHHE LIECTH 4YacOB B MHKyOaTtope IJisi KIETOYHBIX
KyJbTYp Ha TOPU3OHTAJIBHOM ILIelKepe, U oOpa3mbl yOAIsAOT U3 UHKybauun 4yepes O,
0,5, 1, 2, 4 unu 6 4acoB, B 3aBUCUMOCTH OT CKOPOCTH MeTabojaudeckoro oboporTa.
OO6pasupl racAT ameTOHUTPHIOM H OCAXAalT LeHTpudyrupoaHueMm. CynepHaTaHT
nepeHocsaT B 96-IyHOUYHBIH TNJAHIIET, BBINAPUBAIOT B aTrMocdepe asora U
pecycrneHaupyoT mnepen OMOaHaNIM30M C IMOMOINBI JKUIKOCTHOW Xpomartorpaduu-
MacC-CIEKTPOMETPHH BBICOKOT'O pa3pelleHus s UASHTHU(PUKAIUU MPEAroaraeMbIxX

MeTabOJIUTOB.
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CTpyKTypBI ONpeaeIeHbl OPUEHTUPOBOYHO Ha OCHOBE JAHHBIX MPEeoOpa3OBaHUs
®dypre-MS". MeTabonuThl NPEACTABIEHBI B BUAE NPOLEHTHOTO CONEPKAHUS
HCXOAHOI'0 BEUIECTBAa NPU MHKYOALlMU renaToLUTOB Y€J0BEKa C OPOrOBbIM
3HaueHueM 2 4 %.

CIIOCOb JIEYEHUA

Hactosimee wu3o0OpereHue OTHOCUTCS K COeAMHEeHHsSIM ob0mel ¢opmynsr 1,
KOTOpble MPUMEHHMBbI IJIs NPOPUIAKTUKK W/ UM JedeHus 3a0oneBaHUs W/HIH
COCTOSIHMS, CBSI3aHHOTO ¢ akTUBHOCTHIO TRPA1 mnam Monynupyemoro e, BKJIOUas,
HO HE OTPAHUYHUBASACH 3THUM, JieueHUEe U/WiIu NpouiaakTuky Gudbpo3HbIX 3a00IeBaHUT,
BOCMAJIUTENbHBIX ¥ HMMYHOPETYJATOPHBIX HApPyLIEHWH, PECMUPATOPHBIX  HIIH
KETYyTOYHO-KHIIEUHBIX  3a00JeBaHMil  WiaM  HEAYyroB,  oO(TaJbMOJOrHYECKHUX
3a00NeBaHUN, BOCHMAJHUTEIbHBIX 3a00J€BaHUW CYCTAaBOB M  BOCHAJHTEIbHBIX
3a00NeBaHUN HOCOTJIOTKH, TIJIa3 M KOXH, a Takke OOJNM U HEBPOJOTHYECKUX
paccTpoWCTB. YKa3aHHble HapylieHHs, 3a00jeBaHUs W HENYrd BKIOYAIOT B cels
KalleJb, UAUOMATHYECKUN JeroyHblii ¢udpo3, Apyrue JeroyHble MHTEPCTULHAIbHBIE
3aboneBanus u npyrue GuOpo3Hbie, ACTMATUUECKUE UJIH ajlJIepruieckue 3a00eBaHus,
503UHOQMIbHbIE 3a00J€BaHUS, XPOHUYECKYIO OOCTPYKTHUBHYIO OOJI€3Hb JIErKHX, a
TaK)X€ BOCMAJHUTENbHbIE M HMMYHOPEryJATOPDHblE HApyLIEHHs, TaKue Kak
pPEeBMATOUIHBIA apTPUT M AaTEPOCKIEpo3, a Takke OOJb U HEBPOJOTHYECKHE
paccTpoiicTBa, Takue Kak ocTpasi 0oib, Xxupyprudeckas 00jb, XpoHHYecKas OO0Jb U
Aernpeccus U pacCTpOMCTBa MOYEBOTO MY3bIpPS.

Coenunenus obmeit GopmMybl | MpUroaHbI 1Jist TPOPUITAKTHKY W/ U JICUESHUS

(1) Kamis, Takoro Kak XpOHUYECKUM UIUOTIATHYECKUI Kallelb UITH
XPOHUYECKUH pedpaKTepHBIH Kallelb, Kalledb, CBI3aHHbIl ¢ acTMoi, XOBJI, pakom
JIeTKHUX, MOCTBUPYCHON MH(PEKINENH U UIUOMATHIECKUM JIErOYHbIM GUOPO30M, U
APYTUMU JIETOYHBIMUA HHTEPCTULHATbHBIMH 3a00JIEBAHUSIMH.

(2) Jlerounbix (¢uOpo3HBIX 3a00NE€BaHUN, TaKUX KAaK MHEBMOHUT WIJIU
UHTEPCTULHANIBHBI MHEBMOHHUT, CBS3aHHBIE C KOJUIAT€HO30M, HANpHMeEp, KpacHas
BOJYaHKA, CHCTEMHAs CKJIEPONEPMHsS, pPEBMATOMAHBIN apTPHUT, TOJUMHUO3ZUT W
IEPMAaTOMHU3UT, HANONATHUYECKHUE WHTEPCTHLHANbHbIE IHEBMOHHHU, TaKHe Kak
unuonarndyeckui pubposz nerxkux (MDJI), Hecnmenuduueckas HHTEPCTULHATIbHAS
MHEBMOHHUsSI, MHTEPCTHIHAJIIbHOE 3a00JIeBaHUE JIETKUX, CBSI3aHHOE C PECIHUPATOPHBIM
OpOHXHMOJUTOM, JAeCKBAMAaTHBHAs WHTEPCTULHAJIbHAS ITHEBMOHHUS, KPUNTOTECHHAs

OopraHu3yromias ITHCBMOHHUHA, ocCTpas HUHTCPpCTULHAJIbHAA ITHEBMOHU A u
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auMdonuTapHas UHTEPCTULHATIbHAS THEBMOHMUS, JJMMAaHTHOJIEHOMUOMATO3, JIETOYHBIN
AJIbBEOJIIPHBI TMPOTEUHO3, THCTUOLUMTO3 M3 KJIETOK JlaHrepranca, mnJjeBpaJibHbIN
NMapeHXUMaTO3HbIH  (QuOpossmacTo3, UHTEpCTULHANbHbIE 3a00JieBaHUs  JIETKUX
U3BECTHON JTUOJIOTHH, TaKH€ KaK HHTEPCTULHMAJbHBI IHEBMOHHUT B pe3yJbTaTe
npodecCuoHaNbHBIX BO3ACHCTBUM, TaKMX Kak ac0ecTo3, CHUIMKO3, JErkHe IIaxTepoB
(yronpHasi mbUIb), Jerkue ¢pepMepoB (CEHO U MJECeHb), Jerkue Jrourenael roayoei
(nTun) unu apyrue npodeccruoHaibHble JeTyune (akTophl, TAKHE KaK MeTaJTHYeCcKast
NbUIb WJIM MHKOOAKTepHH, WM B pe3yJbTaTe JEYEHHs, TAKOro Kak oO0JydeHwue,
METOTpPEKCaT, aMHOAAPOH, HUTPOPYPAHTONH HJIH XUMHOTEPAMEBTUUECKHE CPENICTBA,
WIM TPH TpPaHyJeMaTO3HOH OOJie3HH, TaKOW Kak TpaHyJeMaro3 ¢ MOJHAHTHTOM,
cunnpom Yapra-Ctpocca, CapKOUI03, THUMNEPUYBCTBUTEIbHBIH MNHEBMOHHUT WIIH
UHTEPCTULHANBHBIA MMHEBMOHUT pAa3JUYHOrO TeHe3a, Halpumep, achupauus,
BIBIXaHWE€  TOKCHYHBIX  Ta30B, NapoB, OPOHXUT WIM THEBMOHHT  HJIH
MHTEPCTULHAJbHBIA TMHEBMOHUT, BbI3BAHHBIM CEPAEYHONW HEAOCTATOYHOCTHIO,
peHTreH, Jyd4eBas Tepanus, XHUMUOTepamus, Oone3Hb beka wuiIm capkoumos,
rpaHyjieMaTo3, KUCTO3HBbIH ¢udbpo3 wumu MykoBucuunos, ageduuur anbda-1-
AHTUTPHUIICUHA, OCTPOE NOBpPEXIEHHE JeTKux B pesyibrate wuHpexkuuun Covid-
19/SARS-Cov-2 unu nerousnslii puOpo3, BTOPUUHBIH MO OTHOIIEHUIO K HH(QEKIUHU
Covid-19/SARS-Cov-2.

(3) Apyrux ¢pubpo3nbix 3ab0yeBaHNl, TAKUX KaK MOCTOBUAHBIH GUOPO3 medeHwu,
nuppo3 mnedeHu, HeankoroapHbl crearorenatutr (HACI), ¢ubpo3 npencepnuii,
SHIOMUOKApPAHAIbHBIA (UOPO3, MepeHeCEHHbIH WH(PAPKT MHOKApaa, TJIHATbHBIN
pyOel, apTepuaibHas KECTKOCTb, apTpohuOPO3, KOHTpakTypa omouTpeHa, KeJlous,
CKJIEPOAEePMHUSI/CUCTEMHBIN  CKJIepO3, MeauacTHHaNbHbI (Gudpo3, wmuenopudpos,
bonesnp IlefipoHu, HePpOreHHBIH CHCTEMHBIH (uUOPO3, peTpoNnepUTOHEATbHBIH
¢ubpo3, anre3uBHbIN KAINCYJIHT.

(4) BocmanurenbHBIX, AayTOMMMYHHBIX WJH aJUIepTHYECKUX 3a00JieBaHUN U
COCTOSIHMH, TaKUX KaK aJlJIEPrUYeCKHil MM HEAJUNIEPTHYECKUH PHUHUT WU CUHYCHUT,
XPOHUYECKUH CHUHYCHUT HWJIU PHUHHUT, IMOJUIO3 HOCA, XPOHUYECKHI PUHOCHHYCHT,
OCTPBI PUHOCHHYCHUT, aCTMa, AETCKas acTMa, ajJIeprudyeckuii OpOHXUT, albBEOJIHT,
IUNEPPEaKTUBHOCTh  ABIXaTEJIbHBIX  MyTE€H,  aUNIEPTHYECKUH  KOHBIOHKTHUBHT,
OpOHXO3KTa3bl, PECHUPATOPHBIH AUCTPECC-CHHIAPOM B3POCIBIX, OPOHXHAJIbHBIA H
JErOYHBbIl OTEK, OPOHXHUT WUJIM NMHEBMOHHT, 303UMHO(PUIBHBIN LEJUIIONUT (Harpumep,

cuapoM VYajica), 303uHO(UIbHAsS MHEeBMOHUs (Hampumep, cuHapom Jleddrepa,
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XPOHUYECKasi 303MHOGUIbHAS THEBMOHHUs), 303MHOQMIBHBINA (acuuut (Hampumep,
CUHAPOM [[ynbpmaHa), TUNEePYYBCTBUTENbHOCTD 3aMeJJIEHHOTO THIIA,
HeaJjlepruyeckasl acrma;, OpOHXOCHa3M, BbI3BAHHBIM (U3NUYECKON Harpy3kom;
XpoHHueckass oOcTtpykruBHas Oone3Hp Jjerkux (XOBJI), octpeiii  OpoHXHT,
XpPOHMYECKUH OpOHXUT, Kamienb, 3M(pH3eMa JIETKUX, CHCTEeMHas aHa(HMIAKCHs WU
peakuuy THNepYyBCTBUTENBHOCTH, JIEKAPCTBEHHass ajuieprus (Hampumep, Ha
NEeHUIUJIINH, 1e(aloCIopuH), CUHHAPOM 303UHO(PUINN-MHAITHU BCIEICTBHE MpHEMa
BHYTPb 3arpsi3HEHHOTO TPUNTO(aHA, ajlJIePTrUU HA YKYChl HACEKOMBIX;, ayTOMMMYHHBIX
3a00NeBaHUN, TaKUX KaK pPEBMATOUIHBIH apTpuT, Ooje3Hb IpeiiBca, CHUHIPOM
IIlerpena, mncopuaTU4eCKUN apTPUT, PACCESIHHBIA CKJIEPO3, CHUCTEMHas KpacHas
BOJYaHKa, TsKeNass MuacrteHus, uMMmyHHas Tpombouurtonenus (UTII B3pocnsix,
HEOHAaTaJlbHast TPOMOOLUTONEHUS, neguaTpuvecKas UTII), UMMYHHas
reMoJIuTUYecKass aHeMus (ayTOMMMYyHHas W BbI3BaHHAas  JIEKAPCTBEHHBIMHU
CpeACcTBaMH), CHHAPOM OBaHca (TpoMOOIMTAapHAs W SPUTPOUHUTAPHAS HMMYHHas
LIUTOIEHUsS), PE3yC-KOH(PIMKT HOBOPOXAEHHBIX, cuHApoMm [yamacuepa (anTu-I'BM
Ooyie3Hb), LEIUaKus, AayTOMMMYHHas KapAMOMHUOIATHUSA, HOHOUIECKUH paualder,
IJIOMEpPYJIOHEPPUT, AayTOUMMYHHBIH THUPEOHAHUT, OoNe3Hb bexuera, OTTOpKEHUS
TpaHCIJaHTaTa (HAmpuMep, TPH  TPAHCIJAHTALMU), BKJIOYas  OTTOPKEHHUE
aJUIOTPAHCIJIAaHTATa UK OOJIe3Hb TPAHCIJIAHTAT MPOTHUB XO35MHA»; BOCTIAJIUTENbHBIX
3a00NeBaHUN KHINEUYHUKA, TaKUX Kak Oone3Hb KpoHa W SI3BEHHBIH KOJIMT,
CIIOHAUJIOAPTPONATHH,; CKJIEpOAEpPMHUs,; ncopuasa (BKIIFOUAs ncopuas,
OMOCpeNOBaHHBIA T-KJI€TKaMH) U BOCIAJIUTENbHBIX 1€PMAaTO30B, TAKHE KaK AEPMAaTHT,
5K3€Ma, AaTONUYEeCKMH  AepMaTUT,  ajJepruuyecKuii  KOHTAKTHBIH  JAE€pMAaTur,
KpPanuBHUIA, BACKYJHUT (Hampumep, HEKPOTU3UPYIOIIUH, KOYKHBIN u
IUNEPYyBCTBUTEbHBIA BACKYJIUT); Yy3JIOBATash 3>PUTEMA; S03MHOQWIBHBIA MHO3MT,
503UHOQWIBHBIA (acUuuT, pak ¢ JeHKOUMTapHOH UHQPUIbTpALMEH KOXH HIH
opraHoB; o¢TanpMoJoTHUYecKue 3a00JIeBaHHUS, Takue KakK BO3pacTHas AereHeparus
KEJITOTrO MATHA, nuabeThyeckass peTHHONATHS M ANA0eTHYECKUH MaKyJSpHBIH OTeEK,
KEepaTHuT, 503UHODUITBHBIN KepaTur, KEPAaTOKOHBIOHKTUBHUT, BECEHHUM
KepaTOKOHBIOHKTUBUT, pyOleBaHue, pyOleBaHue MepeaHero cermeHnra, Onedapwur,
OnedapOKOHBIOHKTUBHT, OyJUIE3HBIE PACCTPOICTBA, pyOLOBBIA MeMpUTOn, METaHOMA
KOHBIOHKTUBBI, MAaNWISPHbIH KOHBIOHKTUBUT, CYXOCTb IJ1a3, SMUCKIEPUT, 1ayKoMma,

IJIN03, KOJbLeBas rpaHyieMa, odpranpmonarus I'peliBca, BHyTpUIIa3Has MeJaHOMA,
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NUHTBEKYJa, TmpoaudepaTuBHAs BUTPEOPETUHONATHUS, NTEPUTHYM, CKIEPHUT, YBEHT,
OCTpBIE€ NMPUCTYIIBI OAATPHI, TOArPA U OCTEOAPTPHUT.

(5) bonm, Takol Kak XpOHUYECKUH uauomaTudeckuii OONEeBOH CHHIPOM,
HeBponaTuueckass OOJib, JAM3ECTe3Ws, AJJIOAMHHUSA, MWUIpPeHb, 3yOHas Oonp W
nocJjeonepanuoHHas 00Jb.

(6) Henpeccun, TpeBOTH, AHAOETHYECKONH HEBPOMATHH U PACCTPOICTB MOYEBOTO
ny3bIpsi, TaKUX KaK OOCTPYKILHUsS BBIXOJHOTO OTBEPCTHS MOYEBOTO MYy3BIPS,
TUNEPAKTUBHBIA  MOYEBOW My3bIpb, LUCTHUT, penepPpy3noHHOTO MOBPEKAEHUS
MHUOKapAa UK UIIEMUYECKOTO MOBPEXKAECHHS TOJOBHOIO MO3Ta.

CoOTBETCTBEHHO, HACTOsLIee H300pETEHHE OTHOCUTCS K COEAHMHEHHUI0 O0Imei
dbopmynel 1 st MpUMEHEHHS B Ka4eCTBE JIGKAPCTBEHHOTO CPEACTBA.

Kpome Toro, Hacrosmee H300peTeHHE OTHOCUTCS K MPUMEHEHHIO COETUHEHUS
obmerr ¢opmynsl 1 gns gedeHus w/unu npodunaktuku 3aboyieBaHUS W/UIH
COCTOsIHUS, CBsI3aHHOTO ¢ akTuBHOCTBI0O TRPAT1 unu monynupyemoii ero.

Kpome Toro, Hacrosmee H300peTeHHE OTHOCUTCS K NMPUMEHEHHIO COETUHEHUS
obmeit Gopmynel 1 nus neuenus w/mnau npodunakTuku GuOpozHOro 3abojeBaHus,
BOCMAJUTENbHBIX M HMMYHOPETYJIATOPHBIX HApPyLIEHWH, pPECNHUPATOPHBIX HIIH
KETYyNOYHO-KMINEUHBIX  3a00JeBaHMil  WOM  HEAYroB,  O(TaIbMOJOTrHYECKUX
3a00NeBaHUN, BOCHAJHUTEIbHBIX 3a00J€BaHUNW CYCTAaBOB U  BOCHAJHTEIbHBIX
3a00neBaHUN HOCOTJIOTKH, IJla3 U KOXH, OOJM U HEBPOJOTHYECKUX pPacCCTPOMCTB.
Vka3zaHHble HapylueHus, 3a0ojeBaHUs W HEOYrW BKJIOYAIOT B cedsf Kaluenb,
UANONATUYECKU  JIerouHeld  ¢GuOpo3, napyrue JerouyHble HHTEPCTULHAIbHBIC
3aboneBanus u npyrue GuOpo3Hbie, ACTMATUYECKHE UJIH ajlJieprudyeckue 3a00eBaHus,
503UHO(GWIbHbIE 3a00JIeBaHMS, XPOHUUYECKYI) OOCTPYKTHBHYK OOJE3Hb JIETKHUX, a
TaK)X€ BOCHAJHUTENbHBIE M HMMYHOPETYJATOPHbIE HApyLIEHHs, TaKHe Kak
pPEeBMATOUIIHBIH apTPUT M aTEPOCKIEpPO3, a Takxke OOJb W HEBPOJOTHYECKHUE
paccTpoicTBa, Takue Kak ocTpas 0oib, Xxupypruyeckas 0oib, XpoHHUeckas O0Jb U
Jernpeccus U pacCTPOCTBA MOYEBOTO MY3bIpPS.

Kpowme Toro, HacTosimee n300peTeHne OTHOCUTCS K MPUMEHECHHUIO COeIUHEHUS
obmeit popmynsl 1 s neveHuss u/unu npoPUIAKTUKU:

(1) Kams, Takoro Kak XpOHHYECKUH HAUOMATHYECKUN Kalleb UITH
XPOHUYECKUH pedpaKkTepHBIH Kallenb, Kalleb, cBI3aHHbId ¢ acTMol, XOBJI u pakom
JerKuX, MOCTBUPYCHON MH(pEKINENH U UAUONATHIECKUM JErouHbIM GUOpo3oM,

APYrumu JIETOYHbIMU UHTCPCTULUAJIBHBIMHU 3a00JIEBAHUSIMH.
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(2) Jlerounsix (¢ubOpo3HbIXx 3aboseBaHUl, TaKUX KaK MHEBMOHHUT WJIHU
UHTEePCTULUAIBHBI MHEBMOHHUT, CBSI3aHHBIE C KOJUIAT€HO30M, HANpUMeEp, KpacHas
BOJYaHKA, CHUCTEMHAas CKJIEPOJEpMHs, pPEBMATOMAHBIN apTPUT, TOJUMHUO3ZUT H
IE€PMAaTOMHU3UT, MAMNONATHYECKHE WHTEPCTHIMANbHbIE ITHEBMOHHHU, TaKue Kak
uanonarudeckuii  ¢udpo3 nerkux (MJIP), nHecmeumuduueckas HHTEPCTHIHATIbHAS
ITHEBMOHMSI, UHTEPCTHIMATIbHOE 3a00JIeBaHME JIETKUX, CBSI3aHHOE C PECIHPATOPHBIM
OpOHXHOJMTOM, JAeCKBAMAaTHBHAsI WHTEPCTUIMAJbHAS TMHEBMOHHUS, KPUNTOTEHHAs
OpraHu3ympmas  IHEBMOHHS, OCTpasi ~ WUHTEPCTULHAJbHAS  THEBMOHHS  H
auM@onuTapHas UHTEPCTULHAIbHAS THEBMOHMUS, JIMMAaHTHOJIEHOMUOMATO3, JIETOYHbBIN
aJlbBEOJIAPHBI MNPOTEMHO3, THUCTHOLUTO3 M3 KJIeTOK JlaHrepranca, NjaeBpaJbHBIN
nmapeHXuMaTo3Hbli  (GubposnacTto3, UHTEpCTULHANIbHBIE 3a00JieBaHUS  JIETKUX
U3BECTHON JTHUOJIOTHUH, TaKHE€ KaK HHTEPCTULHAIbHBIH IMHEBMOHUT B pE3yJbTaTe
npodeCCHOHANBHBIX BO3AEHCTBUN, TaKUX Kak acOecTo3, CHUIIMKO3, JIETKHE MIaXTEpPOB
(yronpHas mbUIb), Jerkue ¢pepMepoB (CEHO U MJIECEHb), JerKue Jroutenael roayoei
(nTun) unu gpyrue npodeccruoHaNbHble JeTyune (aKkToOphl, TaKHE KaK METaJINYeCcKast
NObUIb WJIM MHKOOAaKTEpHH, WM B pe3yJbTaTe JE4YEHHs, TAKOro Kak oO0nydeHwue,
METOTpPEKCaT, aMHOJAapPOH, HUTPOQYPAHTOUH HMIIM XUMHOTEPAleBTHYECKHE CPEACTBA,
WIN TPH TpaHyJeMaTO3HON OOJe3HHM, TaKOW Kak TpaHyJeMaTro3 C IOJHAHTHTOM,
cunnpom Yapra-Ctpocca, capKOU03, TUMNEPUYBCTBUTENbHbII MHEBMOHUT HJIHU
UHTEPCTULUANBHBIA MHEBMOHUT pAa3JU4YHOrO TIeHe3a, Halpumep, acHupaius,
BIABIXaHHE  TOKCHUYHBIX  Tra30B, MapoB, OpPOHXHT WJIM I[HEBMOHUT WU
UHTEPCTULIMAIBHBIA  TMHEBMOHHUT, BbI3BAHHBIH  CEPAEYHOH HEZOCTATOUYHOCTHIO,
peHTreH, Jyd4eBas Tepamnus, XuMUoTepamus, OonesHb beka wiun capkounos,
rpaHyjieMaTo3, KUCTO3HBbIH (GuOpo3 uiau MykoBucHuno3 uiau aedunutr anbda-1-
AHTUTPHUIICHHA, OCTPOE TOBPEXKIEHHE JeTKux B pesyiabrate wuHpexkuuun Covid-
19/SARS-Cov-2 unu nerounslii puOpo3, BTOPUUHBIA MO OTHOIIEHUIO K HH(EKIUHU
Covid-19/SARS-Cov-2.

(3) Apyrux ¢ubpo3Hbix 3a00€BaHNN, TAKUX KaK MOCTOBUAHBIN Gpubpo3 meueHwu,
UpPPO3 TedeHHn, HeankoronbHbl cteatorenatut (HACT), ¢ubpos mnpencepauii,
SHIOMHUOKApAUANbHBIA (UOPO3, mNepeHeCEHHbI WH(PAPKT MHUOKApHaa, TJIHATbHBIN
pybel, apTepuaibHas KECTKOCTb, apTpodudpPo3, KOHTpakTypa AromouTpeHa, KeJIoum,
CKJIEPOAEePMHUSI/CUCTEMHBIN  CKJIepO3, MeauacTHHaIbHbIH (Gubdbpo3, wmuenopudpos,
bonesnp IlelipoHu, HepporeHHBIH CHCTEMHBIH (uOPO3, peTponepUTOHEANbHBIH

¢ubpo3, anre3suBHbIN KaINCyJIUT.
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(4) BocmanuTenbHbIX, AaYyTOMMMYHHBIX HWIJIH aJUIEPTHYECKUX 3a0ojeBaHWi U
COCTOSIHMH, TaKUX KaK aJNIepruyecKuil UM HeaJJepru4eckuil pUHUT UM CUHYCHT,
XPOHUYECKUN CHHYCUT WJIM pPUHUT, MOJUIO3 HOCA, XPOHUYECKUH PUHOCHUHYCHT,
OCTpBIi PUHOCHHYCHUT, acTMa, AETCKas acTMa, ajuleprHuecKuil OPOHXUT, aJbBEOJIHUT,
TUNEPPEAKTUBHOCTb  JbIXATE€JIbHBIX  MyTeH,  aJJepru4eckuil  KOHBIOHKTHUBMT,
OpOHXO03KTa3bl, PECHUPATOPHBI AUCTPECC-CHUHAPOM B3POCIBIX, OpPOHXHAJBHBIH H
JIETOYHBIN OTEK, OPOHXHUT WMJIM MHEBMOHHT, 303MHO(PUIBHBIN LEJUIIOJIUT (HapuMmep,
CUHIpPOM VYaJjuica), 303uHOUIbHAS NHEBMOHHUs (Hampumep, cuHiapom Jleddepa,
XPOHUYECKasi 303MHOPHIIbHAS THEBMOHHS), 303MHOQMIBHBIA (acuuut (Hampumep,
CUHAPOM [llynbpmaHa), TUNEePUYyBCTBUTENBHOCTD 3aMeJIEHHOTO THUIA,
HeaJylepruyeckas acrma;, OpOHXOCHa3M, BbI3BAHHBIH (PHU3UUECKON HArpy3kou;
XpoHUYecKass oOcTpykTuBHass Oone3np Jerkux (XOBJI), ocTpeiii OpoHXHT,
XPOHUYECKUH OpOHXUT, Kamenb, 3M(puzeMa JerKux;, CHUCTEeMHas aHa(uIakCus WU
peakuu THUNEePYYBCTBUTEIbHOCTH, JIEKAPCTBEHHAs ajuleprus (Hampumep, Ha
NEeHUIUJIIINH, 11e(aloCopuH), CUHAPOM 303UHO(PUINN-MHAITHN BCIEICTBUE MpHEMaA
BHYTPb 3arpsI3HEHHOTO TPUNTO(aHA, ajlJIepruy Ha YKYChl HACEKOMBIX; ayTOUMMYHHBIX
3a00NeBaHUN, TaKWX KaK pPEBMATOUAHBIH apTputT, Oone3Hp IpeiiBca, cuHApPOM
Illerpena, mncopuaTH4YE€CKUM apTPUT, PACCESIHHBIM CKJIEpO3, CUCTEMHas KpacHas
BOJYaHKa, TsKelass MuacTeHus, uMMyHHas Tpombouuronenus (MTII B3pocnsix,
HEOHaTaJlbHas TPOMOOIIUTONIEHNUS, neguaTpuyeckas HTII), UMMYHHas1
reMOJIUTHYECKass aHeMuss (ayTOMMMyHHas W BbI3BaHHAas  JIEKAPCTBEHHBIMHU
cpencrBamu), Cunapom DBaHca (TpoMOOIMTapHass W JIPUTPOLUTAPHAST HUMMYHHas
LUTOINEHUs), Pe3yC-KOH(PIUKT HOBOpOXAEeHHBIX, cuHapoMm [yamacuepa (antu-I'BM
OoJie3Hb), LeJIuaKus, ayTOMMMYHHAsi KapAHMOMHUOMATHUS, IOHOIIECKHH jauader;
IJIOMEpPYJIOHEPPUT, AyTOUMMYHHBIH THPEOUAUT, OONe3Hb bexdeTra; OTTOPKEHHS
TpaHCIJIaHTaTa (HAmpuUMep, TPH  TPAHCIJIAHTALMU), BKJKOYAs  OTTOPIKECHHUE
aJUIOTPAHCIIAHTATa UK OOJIe3Hb «TPAHCIJIAHTAT MPOTHB XO3MHA»; BOCTIAJIUTEIbHBIX
3a00NeBaHUN KHINEUHUKA, TaKUX Kak Oone3Hb KpoHa W S3BEHHBIH KOJHT,
CIIOHAUJIOAPTPONATHH; ckJepoaepmus; ncopuasa (BrIIIOUAst rncopuas,
ornocpenoBaHHbIi T-kJeTKkaMu) U BOCMIAJIUTENbHBIX A€PMATO30B, TAKHE KaK AEPMATHT,
5K3€Ma, AaTONUYEeCKMH  AepMATUT,  ajJeprU4eCKHMi  KOHTAKTHBIH  JE€pPMAaTHT,
KpPanuBHULA, BAaCKYJUT (Hammpumep, HEKPOTU3UPYIOIIUI, KOXKHBIN u
rUNEPYyBCTBUTEIbHBIM BACKYJHT); y3J0BaTas 3>PUTEMA; S03MHO(DUIBHBIA MHO3MT,

503MHOQMIBHBIA (aclUUT, pak C JeHKOIUTApHOW UHPUIbTpALUEN KOXU WU
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opraHoB; o¢TanpMojorHyeckue 3aboNeBaHHUs, Takue KakK BO3pacTHas AereHeparus
JKENTOr0 MATHA, AuadeThdyeckas PEeTHHONATHs U NuabeTHdeCKUH MaKyJsIpHbIH OTeK,
KepaTHuT, 503UHO(UITBHBIH KepaTwur, KepaTOKOHBIOHKTHBUT, BECEHHU I
KePAaTOKOHBIOHKTUBUT, pyOleBaHue, pyOueBaHHe mNepeaHero cermeHrta, Onedapwr,
OnedapOKOHBIOHKTUBHT, OyJIe3HBIE PACCTPOICTBA, pyOLIOBBIH MeMPUTrOUI, MeaHOMA
KOHBIOHKTHBBI, MAMWUISIPHbI KOHBIOHKTUBUT, CYXOCTh IJIa3, SMHUCKJIEPHUT, IIayKoMa,
IJIN03, KOJblLieBas rpaHyiema, odranbmonarusi ['peiiBca, BHyTpUIJIa3HAsh MeJAHOMA,
NUHIBEKYJa, MpoJu(pepaTUBHAS BUTPEOPETHHONMATHS, NTEPUTHYM, CKIIEPUT, YBEWT,
OCTpbI€ MPHUCTYIIBI MOAATPHI, OAArPA HIJIH OCTEOAPTPUT.

(5) bosm, TakoW Kak XPOHUYECKHH MIMOMATHUYECKHH OONEBOH CHHIPOM,
HeBpomaTuueckass O0o0Jib, JAU3eCTe3Us, aJJOAWHHUS, MUTpPEeHb, 3yOHas O0oJap u
nocJieonepanuonHasi 00Jb.

(6) Henpeccun, TpeBOTH, AMA0ETHYECKONH HEBPONATHH U PACCTPOICTB MOYEBOTO
ny3bIpsi, TaKUX Kak OOCTPYKLHsS BBIXOJHOTO OTBEPCTHS MOYEBOrO MY3bIps,
TMIMEPAKTHUBHBIL MOYEBOW My3bIpb, LHUCTHUT, penepPy3uoHHOrO MOBPEKISHUS
MHUOKAap/a UJIM UIIEMHYECKOro MOBPEXKACHHUS TOJOBHOTO MO3Ta.

B eme onHOM acmekTe HacTosimee H300pETEHHE OTHOCHTCA K COEIUHEHHIO
obmeii ¢opmynabl 1 aus OpUMEHEHUs NOpU  JIeYeHUH /WU npoduiakTHKe
BBIIIEYTOMSIHYThIX 3a00JIeBaHUN M COCTOSTHUH.

B nOMONHUTENBHOM acIleKTe HacTosIee n300peTeHne OTHOCUTCS K MPUMEHEHHUIO
coenuHeHuss oOmeil popmyabl 1 Aisl IPUTOTOBJIEHUS JIEKAPCTBEHHOI'O CPEACTBA IS
JedeHus u/uinu npoUIaKTUKK YKa3aHHBIX Bbille 3a00J€BaHUI U COCTOSTHUH.

B npyrom acmekTe HacTosIEro M300peTeHusl JaHHOEe U300peTeHne OTHOCUTCS K
croco0am JiedeHus: UK MPOPUIAKTUKH BBILIEYTOMSIHYThIX 3a00JIeBaHUM U COCTOSIHUM,
KOTOpbIe BKJIOYAIOT BBEICHHE 4YeJOBEKY 3(P(EeKTUBHOIO KOJIHYECTBA COEAMHEHUS
obuiei popmynbr 1.

KOMBHMHUPOBAHHAA TEPAIIUA

CoenuHeHHnss B COOTBETCTBHH C HW300pETEHHEM MOXKHO JOIMOJHUTEIHHO
KOMOWHHPOBATh C OJHUM WM HECKOJbKUMH, MPEANOUYTUTEIPHO C OIHUM
JOTOJIHUTEIbHBIM TEPATEBTHYECKUM CPEIACTBOM. B COOTBETCTBHUM ¢ OAHUM BaPUAHTOM
OCYIIECTBJICHUS] AOTMOJHUTEIbHOE TEPANEBTUUECKOE CPEICTBO BBIOUPAOT W3 TPYIIIBI
TepareBTUYECKUX CPEACTB, MPUTOAHBIX MPU JieYeHUH 3a00JeBaHUN WM COCTOSHUH,
OMUCAHHBIX BBIIIE, B YaCTHOCTH, CBs3aHHBIX ¢ (GuOpo3HBIMU 3a00JeBAHUSAMU,

BOCHAJIUTEIbHBIMU U MMMYHOPETyJIATOPHBIMU HApyLICHUSIMU, PECIUPATOPHBIMU WU
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KEITYAOYHO-KUIICYHbIMHU 3a001€BaHUSIMU nin HEAyTaMHU, BOCHIAJIUTECIbHBIMHU
3a00JIeBaHUSMH CYCTaBOB HJIM HOCOTJIOTKH, IJIa3 M KOKU MJIM COCTOSIHUM, TaKUX Kak,
HarpuMmep, Kallenb, WAUONATUYECKUH JerouHbli (Gubpo3, npyrue JerodyHble
UHTepCTULHANbHbIE 3a00JeBaHMs, AacTMa WJINM ajjeprudeckue 3aboeBaHmus,
s03uHOQMIbHBIE 3a00jeBaHUs, XpOHHYECKass OOCTpYKTHUBHAas OOJNIE3Hb JIETKUX,
aTOMUYECKHIl JepMAaTHT, a Takke ayTOMMMYHHBIX TaTOJOTHH, TakUX Kak
peBMaTOHHHblﬁ APTPUT U aTCPOCKIICPO3, UJIHU TEPANICBTHICCKUX CPEACTB, MIPHUMEHUMBIX
1151 TedeHus: opTanpMoiornueckux 3abosieBanuii, 00NN U JenpecCuH.
I[OHO.HHI/ITGJ'[beIe TEPANCBTUICCKHUEC cpeacTna, noaxoadmue A1 TaKHuX

KOMOWHAUMH, BKJIOYAIOT, B YaCTHOCTH, Te€, KOTOpbIe, HANpPUMEp, YCUIUBAIOT

)
TepaneBTUYECKUN 3(PPEeKT OOHOr0 UM HECKOJbKUX aKTUBHBIX BELIECTB B OTHOIICHHHU
OJHOTO U3 YIOMSIHYTBIX MOKAa3aHWUH W/UJIU MO3BOJISIFOT YMEHBLINTH TO3UPOBKY OJHOTO
WJIU HECKOJIbKUX aKTHBHBIX BELIECTB.

Takum oOpa3om, coequHEHHE B COOTBETCTBUU C HM300pPETEHHEM MOKHO
KOMOMHUPOBATh C OJAHUM HJIM HECKOJBKHMH JOMOJHHUTEIbHBIMH TEPaNeBTUYECKUMHU
CpeACTBaMHM, BbIOPAHHBIMH M3 TPYIIBI, COCTOsIEH M3 MPOTHUBO(PUOPO3HBIX CPENCTB,
IPOTHUBOKAIIJEBBIX CPEACTB, NPOTUBOBOCHMAJHUTEIbHBIX CPEICTB, CPEACTB IMPOTHUB
aTONMUYECKOro  JAepMaTHTa,  AHAJbIE€THKOB,  IPOTHUBOCYAOPOXKHBIX  CPEICTB,
AHKCUOJUTHKOB, CEJAaTHUBHBIX CPENCTB, pEJIIAKCAHTOB CKEJETHBIX MBI  HJIH
AHTUJIENIPECCAHTOB.

ITpoTuBouOpO3HBIE CpencTBa MPENCTABIAIT COOOH, HampuMep, HUHTENAaHUO,
nupdenunon, narudbutopsl pochonuscrepaspi-IV (PDE4), Takue xak podyyMmuiact,
UHrHOUTOpPBl ayToTakcuHa, Takue kak GLPG-1690 wunu BBT-877;, aHrtutena,
Onokupyromue Gakrop pocta coenunutenpbHoi Tkanu (CTGF), Ttakue kak
naMpeBiayMad; aHTUTeda, ONOKHMpYHOIIHE peuentop ¢pakTopa aKTUBALUMH B-KIeTOK
(BAFF-R), takme xak naHanyma0d, Osokupyromue HHrHOHTOpHI anbda-V/Oera-o6,
takue kak BG-00011/STX-100, pexomOuHaHTHBIN neHTpakcuH-2 (PTX-2), Takol kak
PRM-151; unruburopsr N-koHuesod kmHa3bl c-Jun (JNK), takme xaxk CC-90001;
UHTUOUTOpBI rajekTuHa-3, Takue kak T1D-139; wunruburopel peunentopa 84,
ceszanHoro ¢ G-6enkom (GPR84), takme xkax GLPG-1205; nBoiiHble MHTHOUTOPHI
peuentopa 84, compstbkeHHoro ¢ G-Oenkom/peuentopa 40, compspkenHoro ¢ G-
6enxom, Takue kak PBI-4050; uaru6uropsr Rho-acconunpoBanHON NPOTEMHKUHA3HI 2
(ROCK2), conepikamue Cymepcrnupalb, takue  kak  KD-025; MaJas

unreppepupyromass PHK Oenka tennmosoro moka 47 (HSP47), Takas xak BMS-
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986263/ND-L02-s0201; uurudurop nytu Wnt, takoii kak SM-04646; nHrHOUTOpBI
LD4/PDE3/4, takue Kak THUIMENYKACT, PEKOMOWHAHTHbIE HMMMYHOMOIYJUPYIOUIHUE
nomensl ructuaun-TPHK-cunTeraszsr (HARS), takue xak ATYR-1923; uarudburtopsr
NpOCTarJaHAUHCUHTA3BI, TaKue KakK Z1-2102/SAR-191801; 15-
runpokcusiikozanentaeHoBas kuciaota (15-HEPE, nanpumep, DS-102); uHruGurtopsl
musunokcuaasei-nogoduoro 2 (LOXL2), takue kak PAT-1251, PXS-5382/PXS-5338;
nBOiMHBIE WHrUOUTOpHl (pochonnozutun-3-kuHasel (PI3K)/Mumenn panamuimna
(mTOR) muexkonwuraromux, tTakue kak HEC-68498; mHruOutopbl KajbnauHa, TaKue
kak BLD-2660; uHruOuUTOpHl KHHAa3bl MUTOIE€H-AaKTUBUPYEMOW NPOTEHHKHHA3HI
(MAP3K19), takue kak MI'-S-2525; uaruburtopsl xutuHassl, Takue kak OATD-01;
UHTHOUTOPBI MUTOT€H-aKTHUBUPYEMOM NPOTEUHKUHA3BI-AaKTUBUPYEMOH
nporenHkuHasbl 2 (MAPKAPK?2), takne kak MMI-0100; manas uaTepdepupyromas
PHK Ttpanchopmupyromero ¢akropa pocra Oera 1 (TGF-betal), Takas kak
TRK250/BNC-1021; wmnm aHTaroHucTsl penentopa Jau3opochaTuAHONH KHUCIOTHI,
takue kak BMS-986278.

IIpoTuBOKaIIIEBbIE CPENCTBA MPEACTABJISIOT COOOW, HANPUMeEpP, AHTATOHUCTBI
peuentopa nypuHopenentopa 3 (P2X3), takue kak redpanmkcant, S-600918, BAY-
1817080 nnu BLU-5937; antaronuct peuenropa HelipokuHuna 1 (NK-1), rakoit kak
OPBEINUTAHT, AaIpeNuTaHT, CTUMYJATOpP CcyObeauHuUnbl aiabda 7 HUKOTHHOBOIO
ALeTHJIXOJMHOBOTO  peuentopa, Takoit kak ATA-101/0pagaHuk/IuH, KOJEHH,
rabaneHTHH, NperadjiuH UJIU a3UTPOMHULIMH.

[IpoTuBOBOCHIANUTENBHBIE  CPEACTBA  MPENCTABISAIOT  COOOH,  Hampumep,
KOPTUKOCTEPOHIbI, TaKHWe KaK TMPEIHU30JOH WM JeKCAMETa30H, HHIUOUTOPBHI
nukjookcurenaspi-2 (COX2), Takwe Kak IeleKOKcHuO, podekokcud, mapekokcuo,
BaJIbJIEKOKCHO, JepakoKcuO, OTOPUKOKCUO WM JYMHPAKOKCHO, AHTAarOHUCTHI
npocrarnananHa E2; aHTaronuctsl nelikorpueHa B4; antaronuctsl aeiikorpuena D4,
TaKWe KaK MOHTEJEYKACT;, HHTHOUTOPBI S-JTUMOKCUTE€HA3BI, HIIH APYTHEe HECTEPOUIHBIE
npotuBoBocnanutenbubie cpencrsa (HIIBII), Takme kak acnupuH, IHKIOPEHAK,
nudayHucan, 3Togojak, uoynpodeH Uiau HHIOMETAIVH.,

CpencrBamMu mNpPOTHB  aTONMUYECKOTO  JepMaTUTa  SBJISIOTCA,  HampuMep,
LUKJIOCIIOPUH, METOTpeKcaT, MHukodeHosata MO(EeTHus, a3aTHONPUH, HHTUOUTOPBHI
dochonuscrepassl (HampuMmep, amnpemMuyiact, kpuszadbopois), wuHrudburopel AHyC-

accounnpoBanHoii kuHa3bl (JAK) (Hanpumep, TtodauutunHu®), HEHTpaNHU3YIOIIHE
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antutena nporus IL-4/IL-13 (mampumep, nynunamad), IL-13 (mampumep,
nebpukuszymad, Tpanokunymad) u IL-31 (Hemonuzymao).

AHanbreTUKU OTHOCSTCS, HApUMep, K OMHOHMIHBIM THUIAM, TAKUM KaKk MOPQUH,
OKCUMOpP(HH, JI€BOMAHOJ, OKCHUKOJAOH, mpomnokcuden, HanmedpeH, GeHTaHUI,
THIPOKOHJOH, THAPOMOP(OH, MEPHIUANH, MeETagoH, HaJloOp(HUH, HAJIOKCOH,
HaJnTpekcoH, OympeHop¢un, Oyropdanon, HanOypuH, NEHTA3OLUMH,  HJIH
HEOTTMOUAHOMY THITY, TAKOMY KaK aleTo(peHaMuH.

AHTHUIETNPEeCCAHTAMHU SIBJISIFOTCS, HAMPUMED, TPULUKIHMYECKHE aHTUIETPECCAHTBI,
Takue KaK AaMUTPUNTUIIMH, KJIOMUIPAMHH, [Ie3MPaMUH, IOKCEIHUH, Ae3UMpPaAMIUH,
UMHUIIPAMUH, HOPTPUNTHIINH, AHTUETPECCAHThI-CEIEKTHBHbBIE UHTHOUTOP bl
obpatHoro 3axBata ceporoHuHa (SSRI), Takume kak (IYOKCEeTHH, MNapPOKCETHH,
CepTpasivH, LUTAJONpPaM, 3CLUTANONPAM; AaHTUIAENPECCAHThI-UHTHOUTOPBI OOPATHOTO
3axBara HopagpeHannHa (SNRI), Takue kak ManpoTHJINH, JopenpaMuH, MUPTA3AIHH,
OKCaIlpOTHUJIUH, be3onamuH, TOMOKCETHH, MHUAHCEPUH, Oymponuos,
TUAPOKCHOYNPONUOH, HOMH(EH3UH, BUJOKCA3MH, AaHTHIENPEeCCaHThI-JBOIHbBIE
WHrHOUTOPBl OOpaTHOTO 3axBaTa cepoToHMHA U HopanapenanuHa (SNRI), takume kak
OYJOKCeTHUH, BeHJa(paKCUH, JeCBeHJa(paKCHUH, JIEBOMIUTHALMIIPAH, AaTHIUYHBIE
AHTUIENPECCAHTHI, TaKW€ KaK TPa30AOH, MHUPTA3aliH, BOPTUOKCETHH, BHJIA30J0H,
OyNnpoNMOH; WU AaHTHAENPECCAHThI-MHIUOUTOpbI MoHOaAMuHOKcuaasel (MAOI), Takue
KaK TPAaHUJILUIPOMUH, (pEeHEeN3MH NN H30KapOoKca3u.

AHKCUONHUTUKAMHU  SIBJISIIOTCS, Hampumep, OEH30AMA3eNUHbI, TaKHe Kak
anmpasonaMm, OpomasemaM, XJIOPAMA3eNOKCHI, KJIOHAa3emnaMm, KJopaszemaT, Juas3enam,
baypasemnam, jopasemnam, OkKcasemnam, Temaszenam, TpHa3oJiaM WK Tou3omam; HIH
OHU TIPENCTABIAIOT Cco0OW HeOEeH30JMa3eNMMHOBbIE CHOTBOpPHBIE, TaKHe Kak
5C30MUKJIOH, 3aJIEMJIOH, 30JIMIAEM UM 30MUKJIOH, MJIM OHU SBJISIIOTCS KapbamaTamw,
Harpumep, Menpodamar, Kapu3onpoaoi, Tudamar mwin jJopdamMaT; OHU MPEACTABISIIOT
co0oli aHTUTUCTAMUHHbBIE MpPenapaThl, TAKUE KaK THAPOKCU3UH, XJOpPEeHUpPAMUH HIIH
audeHrngpamMuH.

CenaTuBHbBIE CpeACTBa MNPEACTaBIAIOT co0O#, Hampumep, OapOWTypaTOBBIE
CelmaTUBHBIE CpeIACTBa, TakWe Kak amobapOutan, ampobapOutan, OyrabapOwurtan,
Oyraburau, medobapOuran, MeTapOuran, METOTEKCHTAJI, neHTobapOurai,
cekobapOburan, TandOyTran, TeaMHujal WIA THONEHTAJ, WJIH OHH  SIBIISIIOTCS
CEeaTUBHBIMH CPEACTBAMH, HE coAepXamuMmu 0apOUTypaToB, TaKUMU Kak

IIIOTETUMU, MempobaMaT, MeTaKBaJIOH WJIM OUXJIOAI(EeHa30H.
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PenakcaHTaMu CKEJNETHBIX MBILIL] SIBJISIOTCSA, Hanpumep, OaknodpeH, menpodamar,
Kapu30MpoOa0J, UHMKJIOOEH3ampuH, METaKCaJOH, MeTokap0amoJs, THU3aHHUIMH,
XJIOP30KCA30H WiIN opdeHaapuH.

JIpyrUMU NPUTOAHBIMH KOMIOHEHTAMH MO KOMOWHAIMU SBJSIOTCS MHTHOUTOPBI
aleTWIXOJUHACTEpa3bl, Takue Kak aoHeme3us, aHTtaroHuctel S5-HT-3, Takue kak
OHJAHCETPOH, AHTArOHUCTHI MeTabOTPOIHBIX peuenTopoB rJIyTamara,
AHTUAPUTMHYECKHE CpPEeACTBA, TaKue KaK MEKCHJIETHH uiu (EHUTOUH, WIIH
aHTaroHUcThl peuentopa NMDA.

JApyruMu  TOAXOASILIUMH ~ KOMIIOHEHTaMH IO  KOMOWHAIWU  SBJISIOTCSA
JeKapCTBEHHbIE CPENCTBA OT HENCpKaHWs, HampuMep AaHTHXOJUHEPTHYECKUe
CpeAcTBa, TakWe KaK OKCHOYTHHHH, TOJTEpOAWH, napudeHanuH, (¢(He30TepoauH,
conupeHaUUH WJIM TPOCIHUYM, WJH OHHU SIBIAIOTCS PEJAKCAHTAMU MBI MOYEBOIO
My3bIpsi, TAKUMU KaK MUPaOerpoH; WU OHU MPEACTABISIOT cobol anbda-O0mokaTopsl,
TaKHue KaK TaMCYJO3UH, alb(y3031H, CHIIOO31H, JOKCA3031UH HJIU TEPa303HUH.

Jlo3upoBKa IJIs KOMIIOHEHTOB IO KOMOWHALMH, YIOMSHYTBIX BBIIIE, OOBIYHO
cocraBisieT oT 1/5 HauMeHbwmeld 1n03bI, OOBIYHO pekoMmMeHnyemoil mo 1/1 oObryHO
PEKOMEHAYEMOM 03Bl

CnenoBaTenbHO, B JAPYrOM acIeKTe HacTosimee H300peTeHHEe OTHOCHTCA K
NPUMEHEHUIO COEMHEHHUs B COOTBETCTBHHU C U300pEeTeHHEM B KOMOMHALMU C OAHUM
WU HECKOJIbKMMHU JOMOJHUTEIbHBIMU TEPANEeBTUUECKUMU CPEACTBAMH, ONMHMCAHHBIMU
BbIIIE M Jajee, IJs JedeHus 3a00eBaHMI MM COCTOSHUH, KOTOpPble MOTYT OBITH
3aTpOoHYTHl uinu omnocpenoBanbl TRPAI1, B dyacTHOCTH, 3a00J€BaHUS WU COCTOSHUSI,
OTMHMCAHHBIE BBIIIE W B JaJbHEHIIEM.

B emre onHOM acmekTe HacTosimee M300peTeHHe OTHOCUTCS K CIOCOOy JIeueHus
3a00IeBaHUs WM COCTOSIHHS, HA KOTOPO€ MOXKeT BIuATh uHruOmposannme TRPA1 y
NALHUEeHTa, KOTOPBIA BKJIIOUAET B ce0sl CTAIUIO BBEASHHS MALUCHTY, HYKIAIOMIEMYCs B
TaKOM JIEYCHUH, TEPANEBTHYECKH 3>(PPEKTUBHOrO KOJUUECTBA COCAUHEHUST (POPMYIIBI
(I) unu ero apmaueBTHYECKH TPHEMJIEMON COJIM B COYETAHUH C TEPANEeBTHYECKU
5(ppeKTUBHBIM  KOJMYECTBOM  OJHOTO  FJIM  HECKOJbKUX  JIOMOJHUTEIbHBIX
TEPaneBTUYECKUX CPEICTB.

B npyrom acmnekte Hacrosiee H300peTEHHE OTHOCHUTCA K TNPHUMEHEHHUIO
coenquHenus Gopmynsl (I) wiu ero gpapmManeBTUYECKH TPUEMIIEMON COJIU B COUYETAHUU

C OAHUM HJIN HECKOJIBKHUMU AOMOJHUTCIBbHBIMU TCPANCBTUYCCKUMU CPEACTBAMHU I
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neueHust 3a00JieBaHUNM WM COCTOSTHHM, HAa KOTOPBIE MOXHO BO3JI€HCTBOBATH MyTEM
uHruouposanust TRPA1 y Hyxnaromerocs B 5ToOM NMaueHTa.

B eme ogHOM acnekTe HacTosimee U300pEeTEeHHE OTHOCUTCS K CIOCOOy JedeHus
3a00ieBaHUs WJIM COCTOSIHHS, ONMOCPeNOBaHHOTO akTuBHOCThIO TRPAI, y manuenra,
KOTOPBIN BKJIIOYAET B ce0sl CTaaHI0 BBEASHUS MALUEHTY, MTPEANOYTUTEIHbHO YEeJIOBEKY,
HY)KJAIOIEeMyCsl B TAaKOM JIEYEHHH, TepaneBTUYEeCKH 3((PEKTHUBHOrO KOJIHYECTBA
COEIMHEHHUsT B COOTBETCTBHM C HACTOSIIMM H300pEeTEeHHEM B COYETAHHH C
TepaneBTUYECKU 3(phEeKTUBHBIM  KOJHUYECTBOM OIHOTO 158471 HECKOJIbKUX
JOMOJTHUTEbHBIX TEPANeBTHYECKUX CPEICTB, ONMMMCAHHBIX BBIIIE U B JaJbHEHIIEM.

I[IpumMeHeHue CcOenUHEHUsS B COOTBETCTBUU C HM300peTEeHHWEM B COYETAHUU C
JOTOJTHUTEIbHBIM TE€PANEBTUUYECKUM CPEJCTBOM MOXKET MPOUCXOAUTh OJHOBPEMEHHO
UJIU B Pa3HOE BpeMsl.

IIpennaraemoe B w300peTeHWH COEOUHEHWE W OJHO WM  HECKOJBKO
JIOTOJIHUTEJIbHBIX TEPAMeBTUYECKUX CPEACTB MOTYT 0o0a MPUCYTCTBOBATH BMECTE B
OJHOM COCTaBe, HANMpHUMep, B TalJIeTKe WIIM KarcyJje, WJIH MO OTAEJIbHOCTH B JABYX
UICHTUYHBIX WJIM Pa3HBIX COCTaBaX, HANpHUMep, B BHAE TaK Ha3biBaeMoro Habopa
qacTen.

ITostoMy B JApyrom acmnekTe HacTosllee H300peTeHue OTHOCUTCA K
dapmManeBTUUECKONH KOMIIO3ULUU, KOTOPasi CONEPKUT COENUHEHHE B COOTBETCTBHUU C
u300peTeHueM U OJHO MJIM HECKOJIbKO IOMOJHUTEIbHBIX TEParneBTHYECKHX CPEACTB,
OMHCAHHBIX BBIIIE W B JajibHeHIeM, Heo0s3aTeJbHO BMECT€ C OJHHUM HIIH
HECKOJIbKUMH HHEPTHBIMU HOCHUTEISIMUA U/UTU pa30aBUTESIMHU.

B eme omaHOM acmekTe HacToslee H300peTeHHE OTHOCUTCS K MPUMEHEHHIO
COEIMHEHUsI B COOTBETCTBHU C U300PETEHHEM B YCTPOUCTBE IJIsI U3MEPEHUS KAIILIs.

Jlpyrue TpuU3HAKKM © TPEUMYINECTBA HACTOSIIETO HU300pPETeHHUs CTaHyT
OYEBUIHBIMH W3 CJEAyIOIUX Oojiee MOAPOOHBIX MPUMEPOB, HWIUTIOCTPUPYIOLIHX B
Ka4ecTBe MpUMepa MPUHIUTIBI U300pETeHHS.

HOJYYEHUE

COGI[I/IHGHI/ISI B COOTBETCTBUU C HaCTOALIIUM I/1306peTeHI/IeM u nux
NPOMEXYTOYHbIE COEAUHEHHUS MOTYT OBITh INOJYYEHBI C HCIOJB30BAHHEM CIOCOOOB
CHUHTE3a, KOTOPbIC U3BCCTHHI CIICLIUAJIUCTAM B I[aHHOfI O6J'IaCTI/I TEXHUKU U OIMHUCAaHBI B
JUTEPATYPHBIX HUCTOYHHUKAX 10 OpPraHu4Y€CKOMY CHUHTEC3Y. HpeI{HO“ITI/ITeJ'IbHO
COeNMHEHHUs IMOJIYU4AaIOT aHAJOTMYHO crnocobaM rmosydeHus, Oosiee mOIpoOHO

OMUCaHHBbIM HHUXEC, B YaCTHOCTH, KaK OIIMCAHO B BKCHepHMeHTaHBHOﬁ qactu. B
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HEKOTOPBIX CJIy4dasiX MOPSAOK NMPOBENEHUS CTaAUN pPEAKIUU MOXET BapbHUPOBATHCS.
Takxe MOTyT OBITP HCIOJb30BAHbI BAPUAHTBHl PEAKLMOHHBIX CIIOCOOOB, KOTOpPBIE
U3BECTHBI CHELUANNCTY B JaHHOW 00sacTu, HO MOAPOOHO HE OMUCAHBI B HACTOALIEH
3asBKe.

Ob6mue cnocoObl MOJTy4YEeHUS COEOUHEHHII B COOTBETCTBHH C H300peTeHueM
CTaHYT OYEBUIHBI CHELUMATUCTY B JAHHOW OOJNACTH TEXHUKU TMPH H3YYESHHUH
ciaeayrumux cxeMm. HMcxomHble MaTepualbl MOTYT OBITh TMOJYYEHBbI CIOCOOaMH,
ONMHUCAHHBIMU B JINTEPATYPHBbIX UCTOUYHHKAX WJU B HACTOSIIEM OMUCAHUHU, WJIH MOTYT
OBITh TOJy4YEHbl AHAJOTUYHBIM MU MOA00HBIM criocoboM. JIroObie GyHKLIHMOHANIBHBIE
IPYNNBl B UCXOAHBIX MaTEpPUANaX WM MPOMEXKYTOUYHBIX COCAMHEHHSX MOTYT OBIThH
3alIUIIEHBl C UCTOJIb30BAHUEM OOBIYHBIX 3ALUIUTHBIX TPYNI. DTH 3aLIUTHBIC TPYIIIBI
MOTYT OBITh CHOBa OTLICIUIEHBl Ha MOAXOISINEeH CTaguu NOCIEI0BATEIbHOCTH
peakuii ¢ UCIOJIb30BAHMEM METOAOB, M3BECTHBIX CIEIHAINCTaM B JAaHHOUN olyacTu
TEXHHUKH.

CoenuHeHHs B COOTBETCTBHHU C M300pETEHHEM NOJYYarOT OMHUCAHHBIMH HUKE
crioco0aMy CHHTE3a, B KOTOPBIX 3aMECTUTENHN B 00muX (GopMysiax UMEKT YKa3aHHbBIE
BbIIIE 3HAYEHUA. DTU CIMOCOOBl MpeJHa3HAauYeHbl U WIUTIIOCTPALNu nu3o0pereHus 0es3
OTpaHUYEHUs] ero o0bekTa U 00beMa 3asBICHHBIX COCIUHEHUH STUMU NPUMEPAMH.
Ecnu mony4yeHne MCXOOHBIX COEAMHEHUN HE ONMCAHO, OHM KOMMEPUYECKH AOCTYIHBI
WIHN MOTYT OBITh HMOJYYEHBl AHAJOTMYHO H3BECTHBIM COEJUHEHHSIM WIH crocodam,
ONMHMCAaHHBIM B HacToslled 3asBke. Bemecrsa, omnucaHHbIE B JHUTEPATYPHBIX
UCTOYHMKAX, TOJIYUAIT COTJIACHO OMyOJUKOBAHHBIM MeTonaMm cuHTe3a. CokparieHus
npuBeaeHbl B pasnene «lIpumeps».

Cxema 1:

Eate B
oy BT ey
cho3 DMA, o IN’) ©- HO

(A) 0

Ha cxeme 1 coenunenus popmyinbl I MOKHO cHHTE3UpOBAaTh MyTeM N-
AJKMJIMPOBAHMS MMPOMEXYTOUYHOTO coenHeHus (A) XIopMeTuieHokcaaunasonamu (B)

B NpUCYTCTBHUU OCHOBAHUS, TAKOI'O KaK Kap6OHaT KaJiuAd.
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Cxema 2:

o PMB-CI H O
HN C|’U\/C' K,COs | OL N _PMB
2 | NH 1.DMF,65°C NH DMF.RT T | N
B e — A

HO” N 2. DMF, DIPEA, N
65°C © ©)
Mel
K,CO;4 TFA l ©
DMF,RT O _PMB 100°C O
) )

(A)

Ha cxeme 2 amuaupoBaHue 5-aMHHONUPUMHUAHUH-4,06-IHOJNAa AKTUBUPOBAHHOMU
YKCYCHOW KHCJIOTOM, HECYIIeHl yXOISIIYyH Tpynmy B ajlb(a-mojoKeHUu (Harpumep,
XJOPALETHJIXJIOPUI) M TOCHEAyIoImas LHUKJIU3alus B TPUCYTCTBUU OCHOBAHHS
(manmpumep, DIPEA) pmaer (C). N-AnkunupoBanue nupumunona (C) 3amuTHOM
IPYMIONH, TAKOW KaK Mapa-MeTOKCUOEH3UI, MOXKeT ObITh NOCTUTHYTO oOpaboTkoii (C)
NOAXONAINNUM PEAareHTOM, HEeCYIMM yXOAsWYyK rIpynmy (Hampumep, mnapa-
metokcubensmnxnopun, PMB-Cl) B mpucyrctBun ocHoBanus (Hanmpumep, K,COs).
D10 mo3BoJIsieT nocieaymee N-merunuposanue (Hanpumep, ¢ nomousio Mel) (D) B
npucytcTBun ocHoBanus (Hanmpumep, K,COs3;) c¢ mnoayuenmem (E). Haxownern,
pacmeruienue 3amutHod rpynnsl (E) B mogxopsmux ycnosusx (Hanpumep, aiast PMB:

tpudTopykcycHas kuciora, 100 °C) naet mpomexxyTouHoe coenuHeHnue (A).

Cxema 3:
NaH, ACN
Tonyon, ot KT ao
KUMSYEHUS C 5 HCO2H 2EtsN A
oGpaTHbIM [kaT.], ACN, KT
O\IrA XONOAUNBHUKOM Nc/ﬁr > NC/Y
OH
(o]
(D) (E) (F)
O
NH,OH N
HN A Cl
H,O, MeOH Y'Y CIJ\/ ¢ )/\/A
° > _— -
75°C Ho-NH OH  piPEA O-N" 1o

NMP, ot 0°C no
(@) 95°C (B)
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Ha cxeme 3 anppa-unanoketonsl (E), cuHTe3MpOBaHHbBIE U3 CIOXKHBIX 3(QUPOB
kKapOOHOBBIX KUCIOT (D), SHAHTUOCENEKTUBHO BOCCTAHABINBAKOTCS C
UCIIOJIb30BAHUEM COOTBETCTBYIOIINUX KATAJTUTUUECKUX CUCTEM C MCIIOJIb30BAHUEM
KOMILIEKCa MEePEeXOIHbIX MeTalnoB (Hanpumep, Ru unu Ir) B coueranuu ¢ XupajabHbIM
auranaoMm (Hanpumep, [(18S,25)-2-amuno-1,2-gudermntun](4-TonyoncynbhoHu)
aMHUJI0) ¥ UCTOYHUKA BOAOPOJA, TAKOIO0 KaK KOMIUIEKC TPUSTHJIIAMHUHA U MyPaBbUHOH
KkucoThl, ¢ noaydeHuem cnuptoB (F). K atum cnupram (F) nobasnsror
UAPOKCHJIAMUH ¢ 00pa3oBaHHEM IUTHApPOKcHIponaHuMuaamMunoB (G). 3ambikanue
I[UKJIa 10 XJIOPMETUJIeH-0KCcaanazojoB (B) MokeT ObITh JOCTUTHYTO NyTEM
nepeMeIlNBaHUsl PEAKIIUOHHOW CMECH BMECTE € XJOPALETHIXJIOPUIOM B IPUCYTCTBUHU
ocHOBaHMHs, Takoro kak DIPEA.

[NPUMEPBI

NOJIYUEHUE

CoenuHeHHsT B COOTBETCTBHM C H300peTeHHEM MW HX MNPOMEXKYTOUYHBIE
COEAMHEHHUsI MOTYT OBITh MOJIYYEHBI C HUCIOJB30BAHHEM CIOCOOOB CHHTE3a, KOTOPbIE
U3BECTHBI CIEUAINCTAM B TAHHOH O0JIACTH W ONMHUCAaHBI B JUTEPATYPHBIX UCTOUYHHUKAX
[0 OPTraHUYECKOMY CHHTE3Y, HalmpuMep, C UCIOJIb30BAHNEM CIOCOOOB, ONMHUCAHHBIX B
«Comprehensive Organic Transformationsy», 2-e usganue, Richard C. Larock, John
Wiley & Sons, 2010, u «March’s Advanced Organic Chemistry», 7-e usnanue,
Michael B. Smith, John Wiley & Sons, 2013. Ilpenmno4TuTenbHO COEOWUHEHMUS
NOJIYYar0T aHAJOTHYHO crocobaMm mojy4deHus, 0ojee nmogpoOHO ONMMCAHHBIM HHXKE, B
YaCTHOCTH, KaK OINHCAHO B OSKCIEpPUMEHTAJIbHOW uactu. B psage caydaes
NOCJIEIOBATEIbHOCTh TPOBENCHUS CXEM pEeakLUH MOXKeT BapbupoBaThbCcs. Takxke
MOHO HCTOJIb30BAaTh BAPHAHTHI 3TUX PEAKLHI, KOTOPbIE€ U3BECTHBI CIEIUAIHCTY B
NAHHOW 00JIaCTH TEXHUKH, HO MOAPOOHO HE OMHUCAHBI B HacTosulel 3asBke. OOmue
CIOCOOBI MOJIyYEHHSI COEIUHEHUH B COOTBETCTBHH C M300PETEHUEM CTAHYT OYEBHUIHBI
CMEeNHNAUCTy B JaHHOW OOJACTH MPH HU3YUYEHUHM HUXKECIeAYILUX cxeM. McxomHble
COEAMHEHHUsI UMEITCA B MPOAAXKE WUIHM MOTYT OBITh MOJYYE€HBI CIIOCOOAMH, KOTOpPBIE
ONMHUCAaHbl B JINTEPATYPHBbIX MCTOYHMKAX WJIM B HACTOSLIEH 3asiBKE, WJIM MOTYT OBITh
MOJIYYEHBl AHAJOTHYHBIM MJIM CXOAHBIM crnocodom. Ilepen mpoBemeHHeM peakIuu
ar00BIe  COOTBETCTBYIOIINE (YHKIMOHAJIbHBIE T'PYNIBl B HMCXOJHBIX COEIHHEHHSIX
MOTYT OBITh 3aIIUINEHBl C HCHOJb30BAHMEM OOBIYHBIX 3aIMUTHBIX TIPyNm. ITH
3alIUTHBIE TPYNIBl MOTYT OBITH CHOBAa OTWICIUIEHBl Ha TMOAXOAAIIEH CTaauu

noCJICA0OBATCIbHOCTHU peaKHI/Iﬁ C UCIOJIB30BAHHUEM MECTOAOB, U3BCCTHLIX CIICLHUHUAIUCTY
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B NaHHOW OOJAaCTM W ONUCAHHBIX B JIUTEPATYPHBIX MCTOYHHKAX, HAIpUMEp, B
«Protecting Groups», 3-e uznanue, Philip J. Kocienski, Thieme, 2005 u «Protective
Groups in Organic Synthesis», 4-e uznanue, Peter G. M. Wuts, Theodora W. Greene,

John Wiley & Sons, 2006. TepmuHbl «TeMmmepaTypa OKpyXarllledl cpeab» Hu

«KOMHATHasi TeMIepaTypa» HCHOJb3YIOT  B3aMMO3aMeHsieMO H  0003Ha4arT

teMmrepatypy okojio 20 °C, vanpumep ot 19 no 24 °C.
CoxkpateHus:

ACN ALleTOHUTPUJI

BOJH. BOJHBIA

°C rpanyc Llenbcus

CyH/CH I[UKJIOTeKCaH

KOHII. KOHLIEHTPUPOBAHHBIN

DCM JUXJIOPMETaH

DIPEA N, N-quu30nponuisTUIaMUH

DMA N, N-pumerunaneraMuyg

DMF N,N-numetundopmamun

JAMCO TUMETHIICYTb(POKCH]T

OPU-MC MaCC-CIIEKTPOMETPHUsI C HOHU3ALMEN DJIEKTPOPACHBUICHUEM

EtOAc STUJIALIETAT

EtOH 3TaHOJ

np. npuMep

9KB. SKBHUBAJCHT

FA MypaBbHHAsI KUCJIOTA

q qac

HCI COJIsTHAsi KUCJIOTA

BOXX BbICOK02 Q) eKTHBHAS )KUIKOCTHAs XpoMaTorpadus

K,COs KapOOHAT Kaaus

b JUTP

LiOH*H,0O | MoHOrmapat rugpoKCcUaa JUTHS

M MOJISIPHBIN

MeOH METAHOI

MgSO,4 cynabdat MarHus

MUH MHUHYTa

MUIT MUJUTUITUTP

MTBE mpem-O0yTUIMETHIOBBIN 3P up

NH; aMMHaK

NMP N-MeTun-2-nupponauaoH

PE neTposneiHbIld 3Qup

PMB napa-MeTOKCU-OeH3MII

IIpEIL. npenapaTuBHbIN

Ob obpamenHas dasa

KT KOMHaTHas Temneparypa (okojuo 20 °C)

Hac. HACBILIEHHBIN

TBTU OEH30TPHA30JIUI TETPAMETHIYpOHUs TeTpadTopOopar
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TEA TPUSTUIIAMUH

TFA TPpUPTOPYKCYCHAST KUCIOTA
TFAA TpUPTOPYKCYCHBIN aHTUAPHUA
THF TerparuapodypaH

IlonyyeHre NPOMEKYTOUYHBIX COENMHEHUN

IIpoMesxyTouHOe coenunHeHue |

IIpomexxyTounoe coenuHenue 1.1 (obumii crnocob)

(3S)-3-(4-Xnopdenun)-3-ruipOKCUTPOTTAHHUTP U
Cl Cl
Z

NZ NZ
o OH

10,0 r (55,7 mmonp) 4-XnopbensounaneroHutpui no0asisaoT kK 100 mix ACN B
uHepTHOH atmMocdepe. [lobasnsaroT 142 mr (0,23 mmouns) xaop([(1S,25)-2-amuno-1,2-
nupenunnstun](4-ronyoncynpdorun)amuno)(mesutuies)pyrenus (1) (CAS 174813 -
81-1), c mocnenayromum nobdapnenuem no kamisim 8,30 mu (19,8 MMoIb) KOMIIIEKCa
TPUITHIIAMHUHA U MypaBbHHOH kucinoThl (5:2). ITocne nepememnBanus npu KT B
TE4YeHHUe 3 4., paCTBOPUTEND YAAJSIOT B BakyyMe. K ocTtasmencs: celpoil cmecu
n00aBIAIOT BOAY U 3Ty CMECh ABAXKIBI SKCTparupyoT nocpencrsom EtOAc.
Opranundeckue ciou oObeaUHSIOT, cymaT Hax MgSO,, QUIbTpyOT U pacTBOPUTEIb

yIOQISAIOT B BAKyyMe C NMOJIy4YeHUEM POMEKYTOUHOTro coenqunenus [ 1.

CoHgCINO (M = 181,6 r/moub)
3PU-MC: 226 [M+HCOO]
By (BDXX): 0,81 mun (meton B)

Cnenyromue  COeAUHEHUs  MOJy4alT C  HUCHOJb30BaHHEM  IpOLEayp,
AHAJOTMYHBIX MpPOLEAypaM, OMUCAHHBIM AJs MNPOMEXKYTOYHOro coeauHeHus L1, ¢
NPUMEHEHHEM HCXOJHBIX BelmecTB. Kak MOHATHO CHenualucTaM B JaHHOH obiactH
TEXHUKH, 5TH AHAJOTHYHBIE NMPUMEPBI MOTYT BKJIKOYATh BapHalUU OOIMMX YCIOBHUH

peakuuu.
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IIpom.
coen.

HcxonHple BelnecTBa OPU-MC

Ctpykrypa

Bpewms
yAEPKUBAHUS
B3OXX
[MuH]
(MeTon), nin
1H AMP (300 MI',
JAMCO-d6) & gacr.
HA MJIH.

1.2

184
[M+Na]”

0.76
(B)

1.3

256
[M+H-H,0]"

0.84
(B)

1.4

266
[M+HCOOY

3.03
(E)

1.5

8798 -791(m, 1
H), 7.82 -7.77 (m, 1
H), 7.37-7.31 (m, 3

H), 6.56 (d,J=5.0
I'u, 1 H), 528 -5.20
(m, 1 H), 3.14 - 2.94

(m, 2 H)

1.6

266

V.2 [M+HCOO]'

3.12
(E)

1.7

IV.3

— O
e}
gpace
P
Prces

§7.63—7.56 (m, 1
H), 7.46 (dd, J = 8.9,
2.7 Tw, 1 H), 7.14 (td,
J=92.27Tu, 1 H),
6.88 (s, 1 H), 6.41 (d,
J=15.5Tu 1 H),5.10
~5.01 (m, 1 H), 3.16

~2.98 (m, 2 H)

IIpoMexxyTouHoe coenunenue 11

IIpomexytounoe coenudenue 11.1 (oOmuii cnocob)

(3S)-3-(4-Xnoppennn)-N,3-AUruIpoOKCUNPONTaHUMHUAAMHUT

cl HO-NH
HN

OH HO

Cl




10

-40 -

K 9,82 r (54.1 mmons) (3S)-3-(4-xnopdennn)-3-ruipOKCUNIPOTTIAHHUTPHUIIA
(mpomesxyTounoe coenunenue [.1) B 100 mx MeOH nobasunstor 8,00 mut (136 Mmmoub)
ruapoxkcunamuna (50 % B Bone) u cMmech nepememnBaroT npu 75 °C B reyenue 1,5 4.
ITocne oxnaxaenust 1o KT Bce neTyune BeuecTsa yAalsOT B BAKyyMe € MOJyUYeHUEM

CBIPOTO MPOAYKTA, KOTOPBIH UCMOJNB3YIOT O€3 JOMOJTHUTEIbHON OUYUCTKH.

C9H11C1N202 (M = 214,6 F/MOHB)
DPU-MC: 215 [M+H]"
By (BDXX): 0,60 muH (meton B)

Crnenyromue  CcOeAMHEHUS  MOJYy4YalOT C  HUCHOJb30OBAaHHEM  IpOLEeayp,
AHAJIOTUYHBIX TPOLENypaM, OMUCAHHBIM IJs MpoMexyTouHoro coeaunenus 111, ¢
NMpUMEHEHUEeM HCXOJHBIX BellecTB. Kak MOHSITHO crenuajiucTaM B JaHHOW oOjacTu

TEXHHKH, 5TH AHAJOTHYHBIE NMPUMEPBl MOTYT BKJIIOYATh BapHUalMU OOIMX YCIOBHUH

peakuuu.
Bpems
yIAEPKUBAHUS
IIpom. Hcxonubie CrpykTypa SPU-MC BPOXX
coen. BELIECTBA
[MuH]
(MeTon)

HO—NH
195 0.57

I1.2 L2 [M+H]" (B)

307 0.71

I1.3 1.3 [M+H]" (B)

255 2.07

I1.4 1.4 [M+H]" (E)

255 2.18

I1.6 1.6 [M+H]" (E)

239 1.90

I1.7 1.7 [M+H]" (E)

H
HO :
HO—NH
O
H
HO—NH
'aeet
H F
HO—NH
237 1.93
IS 1.5 H@_@@ (M HT' E)
H
HO—NH
|
H
HO—NH
F
H
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IIpoMmexxyTouHoe coenunenue 111

IIpomexxyTounoe coenudernue I11.1 (oGmuii ciocol)

(15)-2-[5-(XnopmeTui)-1,2,4-okcannazon-3-mi]-1-(4-xmopdenmn)stan-1-on

HO—NH
O’N

\
HO

HO

K 11,2 r (52,4 mmonp) npomexxyTounoro coenunenus 1.1 8 55 mn NMP
nobaisiroT 10,0 M (57,8 mmons) DIPEA. Cmech oxnaxknatoT 1o 0 °C, 3aTtem
MeIJIeHHO 100aBsAT 4,60 Mt (57,7 MMOJIb) XJIOPALETHIXJIOPUIA, PACTBOPEHHOTO B 5
ma NMP, u cmecs nepememnBarot npu 0 °C B TeueHue 45 MUH. 3aTeM cMeCh
HarpeBaroT A0 95 °C u npoaoxkamT nepemelinBaiue B TeueHue 4 yacos. Ilocne
OXJIAKJEHUS 10 KOMHATHON TeMIiepaTypsl 100aBisa0T 200 M BOIBI U MOJYYEHHYIO
CMeCh TPUKIbI 3KcTparupyroT nocpeacrsom EtOAc. Opranuueckue ciou
o0bennHAIT, cymaT Hax MgSOy, QUIBTPYIOT U PAaCTBOPUTENH YAAISIOT B BAKyyMe.

OcTaTok OYMINAIOT KOJOHOYHOU Xpomarorpaduei (cunukarens, PE/EtOAc, 7/3).

C11H10C12N202 (M = 273,1 F/MOJ’Ib)
SPU-MC: 271 [M-HJ
By (BOXX): 0,93 muH (Meton B)

Cnenyomue  COEQUMHEHUs  IOJYyYalT C  HUCHOJb30BaHHEM  IPOLEnyp,
AHAJOTUYHBIX MPOLEAYpPaM, ONMCAHHBIM IJIsI MPOMEXYyTO4HOro coenumnenus III.1, ¢
NPUMEHEHUEM MCXOIHBIX BelecTB. Kak MOHATHO CHenuanucTaM B JaHHOH objacTu

TEXHHKH, 5TH aHAJOTHYHbIE MPUMEpPbl MOTYT BKJIIOYATh BapHUallMU OOMIMX YCIOBHUH

peaxkuuu.
Bpems
yAEPKUBAHUS
IIpom. | Hcxonnble CTpykTypa SPU-MC BAKXX
coen. BELIECTBA [MuH]
(MeTon)
N\
251 0.92
I11.2 1.2 C [M-H] (©)
HO
\
387 1.01
111.3 I1.3 c | | [M+Na]” (B)
H
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Bpems
YACPKUBAHUA
IIpom. | Hcxonnsblie CrpykTypa SPU-MC BPXX
coen. BELIECTBA [MuH]
(meton)
N\
311 6.02
1114 11.4 c 4 [M-H]’ (F)
HO
N\
295 5.88
115 IL5 c 4 [M+H]" (F)
H
A\
311 6.12
1116 IL.6 C 4 [M-H]" (F)
HO
N\
295 5.67
1.7 1.7 c / [M-H] (F)
H

IIpomMmexyTouHoe coequHenue IV

IIpomexxyTounoe coenudenue 1V.1 (oOmuii cnocod)

3-(6-PTop-1-6en3oTuoder-2-ui)-3-0KCONPOMaHHUTP U

— N=
o) S F o) S E

K 0,63 r (3,00 mmonp) Metun-6-¢prop-1-6enzornoden-2-kapdbokcunara B 9,0 mn

cyxoro tosyona u 0,78 mia cyxoro ACN gobasstor 0,36 1 (9,00 mmonb) NaH (60 % B
macie) B unepTHoi armochepe npu KT. CMech KUMSTAT ¢ 0OpaTHBIM XOJOIHIBHUKOM
U NepeMelINBAT B TedeHHe 16 4., OXJaxAarwT A0 KOMHATHOW TEMIEpaTyphl,
BBUIUBAKOT B cMech Jyea/soma (30 mur) m obpabarsiBaroT mocpencteom 2M HCI no
noctwkenuss pH = 1. JloGasmstor EtOAc (20 ma) u ¢assl paspensaoT. Boguyo ¢asy
eme pas 3kcTparupyrT nocpeactsoM EtOAc (20 mi), oObeqMHEHHBIE OpTaHUYECKUE
¢da3pl mpombIBarOT paccosioM (20 MJ) U pacTBOPUTENb YAANSIOT NMPH IMOHHKEHHOM
napyieHud. CpIpoH MPOAYKT OYHUINAIOT XpoMarorpadueil Ha KOJOHKE C CHJIUKAreyiem,
ucnonb3ys rpaaueHT EtOAc/rexcan (ot 30 % mo 40 %).
C11HeFNOS (M = 219,23 r/moub)
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OPU-MC: 218 [M-H]
By (B2XX): 3,31 mun (E)
Cnepyromue  COEJUHEHHS  IOJYy4alOT C  HUCIOJb30BAHUEM  MPOLEAyp,

AHAJOTUYHBIX Mpoueaypam, ONMUCAHHBIM IJId HNPOMEKYTOUYHOrO COCAMHCHMU IVl, C
MNPUMEHCHUEM HUCXOIOHBIX BCHICCTB. Kak moHsiTHO cnenruaiaucraM B JaHHOMU obnacTu

TEXHUKH, 5TU AHAJOTUYHBIC MNPUMEPBI MOTYT BKJHOYAaTh BapHUallln O6H.II/IX yCJIOBI/Iﬁ

peaxkLuu.
Bpewms
IIpom. yIAEPKUBAHUSA
coen. Hcxonnble BemecTsa Ctpykrypa OPU-MC BOXKX [mun]
(mMeTon)
—0 Cl | N= Cl
IV 2 J J 218 _ 3.33
(o) (o) o) (o) [M'H] (E)
—O0 F | N= F
V3 )'_(/t@/ J 202 3.08
A o [M-H] (E)
IIpomexyTouHOE coeaunenue V
3H.4H,.5H.6H.7H-nupumuno[4.5-b][1.4]okcasnn-4,6-11uoH
OH H O
N~ —_ | H
XN | &
H
K 10,0 r (127.10 mmonb) S-amuHonupumuauu-4,6-nuona B 300 mn MO
MemJieHHO pobaBisror 7,5 wma (94,41  wMMoab)  XJOpaUETHIXJIOpHAA  MpPU

nepemewmnBanuu npu 65 °C. Ilocne nepememnBanus npu 65 °C B Teuenue 1,5 4 k
peakMOHHON cMmecu wmemineHHo pobasysrorT 36,1 (129,94 wmmons) DIPEA w
npoaokamT nepememnBanue npu 65 °C B tedeHue 45 muH. PeaknmoHHYyIO cMmech
KOHIEHTPUPYIOT NMPHU MOHWKEHHOM IAaBJIEHWH, O00palaThIBAalOT BOJOH, BBIMABIIUNA B

OCaJOK TPONYKT (PUIBTPYIOT, MPOMbIBaIOT HebOonbmumu konudectBamu EtOH wu

cyluar.
C6H5N3O3 (M = 167,1 F/MOJ‘Ib)
BPU-MC: 168 [M+H]"

By (BOXX): 0,20 mun (meton G)
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IIpoMesxyTouHOe coenuHeHue VI

3-[(4-Metokcudenun)mermn]-5-metun-3H,4H,5SH,6H, 7H-tupumuno[4,5-

b][1,4]okca3un-4,6-1U0H

H O
o |
™ |
= * | + - — |
—

680 wmr (4,07 wmwmonb) 3H,4H,5H,6H,7H-nupumuno[4,5-b][1,4]okcazun-4,6-
nuoHa (mpomexxyTodHoe coenuHeHue V) B 15 mun DMF oOpabateiBatloT mocpeacTBOM
843 wmr (6,10 wmMmonbp) kapOoHaTa Kajdusg M MEPEMEIIMBAIOT MPHU KOMHATHOH
temneparype B TeueHue 15 wmwmH. 0,58 w™mn (4,27 wmmosb) 1-(xmopmerun)-4-
METOKCHOEH30JIa U pPEaKIUOHHYK CMeCh IepeMeImnBalT B TedeHne 20 Uacos.
Hobasnsaror 843 wmr (6,10 mmons) kapbonara kamus u 0,30 mn (4,88 mmonb)
METHJIHOJINIA U PEAKIUOHHYIO CMECh MePEMEIINBAOT NP KOMHATHOW TeMIepaTrype B
teyeHne 20 gacos. JlobapusitoT 0,26 miu (4,07 MMOJIb) METHJIMOAUIA U PEAKIIUOHHYIO
CMeChb MEepeMEeUIMBAT MPU KOMHATHON TeMmnepatype B TedeHue 20 4acos,
GUABTPYIOT, KOHUEHTPUPYIOT NMPH NMOHMUIKEHHOM IABJIEHUM U OYHINAIOT OOpaIeHHO-

¢dazosoit BOXKX (rpanuentr ACN/H,0, 0,1 % TFA).

C15H15N304 (M =301.3 F/MOJ’Ib)
SPU-MC: 302 [M+H]"
By (BOXX): 0,95 mun (metoxn B)

IIpomMmexyTouHoe coenunenue VII

5-Merun-3H,4H,5H,6H, 7H-iupumuno[4,5-b][1,4]okcazun-4,6-1uoH
L 9
W\@\M WH
_— |
& yZ

5,30 t (14,07 mmonsb) 3-[(4-meTokcudenun)merun]-5-merun-3H,4H,5H,6H,7H-

nupumuno[4,5-b][1,4]okcasun-4,6-1u0oH (mpoMeKyTOuHOE COEIUHEHUE VI)
obpadateiBaroT mocpenctsoM 16 man TFA u nepememnsaror npu 100 °C B Teuenue 1,5
4. Ilocne 3TOro peakMOHHYIO CME€Chb NEepPEeMEIINBAIOT B MUKPOBOJHOBOH IE4YU INpPHU
120 °C B TeueHme 15 MHH, BBUIMBAIOT B JIEASIHYI BOAY U (puiabTpyror. PuibTpar

TUOPUIU3UPYIOT U Cpa3y UCIONB3YIOT 0€3 NOMOJTHUTEIbHOW OYHUCTKH.
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C7H7N303 (M = 181,2 F/MOJ‘Ib)
DPU-MC: 182 [M+H]"
By (BOXX): 0,37 mun (meton B)

IlonyyeHHe KOHEUYHBIX COSNMHEHUN

ITpumep 1 (oOmas Metonuka)

3-({3-[(2S)-2-(4-Xnoppenun)-2-runpoxkcustui]-1,2,4-okcaguazon-5S-
un}merun)-5-merun-3H,4H,5SH,6H, 7H-niupumuno[4,5-b][ 1,4]okcazun-4,6-1uoH

Cl

Cl

Cwmechb 30 mr (0.11 mmonp) mpomexxyTouHoro coenuHenus: VII, 20 mr (0,11
MMOJIb) poMeskyTounoro coequnenus 1111, u 30 mr (0.22 mmons) K,CO3 B 1,0 M
DMF nepememmusarot npu KT B Teduenne 1 4. PeakunoHHyI0 cMeCch QUIBTPYIOT U
¢unprpar ounmaroT nocpencrsom BOXX ¢ obpamennoii pazoit. (ACN/H,O

rpanueHTt, 0,1 % TFA), 4ToOsl MONy4YuTH LIENEBONH MPOAYKT.

C13H16C1N5O4 (M = 417,80 F/MOJ'H:;)
SPU-MC: 418 [M+H]"
By (BOXX): 0,44 mun (MeToxn A)

'H SIMP (400 MT'n, JJMCO-dg) & uact. Ha M. 2.90 - 3.10 (m, 2 H), 3.33 (s, 3 H),
4.82 (s, 2 H), 4.96 (dd, J=7.9, 5.7 T, 1 H), 5.48 (s, 2 H), 7.32-7.39 (m, 4 H), 8.44 (s,
1 H)

CJ'ICIIYIOH.II/IC COCOUHCHUA MOoJIy4aroT C UCITIOJIB30BAHUEM nmpouenyp,
AHAJIOTUYHBIX OIKWCAHHBIM OJA an/IMepa 1 061_[[215[ METOAHKaA, C HpI/IMeHeHI/IeM
NUCXOOHBIX BCLICCTB. KaK IIOHATHO cCrInenuaaiucram B I[aHHOfI O6.]'IaCTI/I TEXHUKH, 3TU

AHAJIOTUYHBIE IPUMEPHBI MOT'YT BKJIIIOUATh BapUalllH O6H_II/IX YCJIOBI/Iﬁ peakuunu.

Hcxonurslie VYcaosus

Ctpykrypa

Ilp.
BELECTBA peakuuu

1.05 3kxB. mpoMm.
coen I11.4; 2.0
JKB. K2C03;
DMF, KT, 3,54

2 VII + 111.4
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I HcxonHable CIpVKTVDa VcnoBus
p- BELIECTBA PYKTYP peaknuu
1.05 3kxB. mpoMm.
coen II1.5; 2.0
+
3 VII + II1.5 k8. K,CO5;
DMF, KT, 3 4
1.05 skxB. mpoMm.
coen I11.7; 2.0
+ I11.7 >
4 viI 3KB. KzCOg;
DMF, KT, 3 g
1.0 3kB. mpom.
coen II1.3; 3.0
+ I11.3 ’
> viI 3KB. K2C03;
DMA, KT, 18 u
1.05 3kxB. mpoMm.
coen I11.6; 2.0
+ I11.6 ;
6 viI I JKB. K2C03;
DMF, KT, 3 g
1.0 3xB. mpom.
coen II1.2; 3.0
_I_
7 VII +1I1.2 sxB. K,CO5;
DMA, KT, 18 4
AHaIUTHYECKHE NaHHbBIE [JIsI COCMHEHUI, ONMMMCAHHBIX B TaOJIUIIE BBIIIE:
Bpemsa
YACPKUBAHUA 1 )
Ip. OPU-MC BYXKX [Mun] H SIMP (400 MI'u, AMCO-d;s) 6 4acT. Ha MJIH.
(MeTO )
3.12 -3.22 (m, 2 H), 3.32 (s, 3 H), 4.81 (s, 2 H), 5.28 (t,
158 0.49 J=6.7Tu, 1 H), 5.50 (s, 2 H), 7.21 (td, J=9.1, 2.5 T, 1 H),
2 [MFH]" (H) 7.25 (s, 1 H), 7.75 (dd, J=8.7, 5.3 T, 1 H), 7.82 (dd, J=9.4,
2.5Tu, 1 H), 8.44 (s, 1 H).
3.18 (d, J=7.1 T, 2 H), 3.32 (s, 3 H), 4.81 (s, 2 H), 5.31 (4,
1440 068 J=6.7 T, 1 H), 5.50 (s, 2 H), 7.25 (s, 1 H), 7.32 (quind,
3 [M+H]* D) J=7.2,1.3Tu, 2 H), 7.68 - 7.78 (m, 1 H), 7.90 (d, J=7.4 I'n,
1 H), 8.45 (s, 1 H)
3.14 - 3.29 (m, 2 H), 3.31 (s, 3 H), 4.81 (s, 2 H), 5.10 (dd,
142 0.45 J=8.1,5.6 Ty, 1 H), 5.48 (s, 2 H), 6.78 (s, 1 H), 7.10 (1d,
4 [M+H]" (A) J=9.2,27Tu, 1 H), 7.39 (dd, /=8.9, 2.7 T, 1 H), 7.56 (dd,
J=9.0,4.2 Ty, 1 H), 8.42 (s, 1 H)
2.89 - 3.06 (m, 2 H), 3.33 (s, 3 H), 4.82 (s, 2 H), 4.92 (dd,
5 510 0.49 J=7.8,5.8Tu, 1 H), 5.48 (s, 2 H), 7.13 — 7.19(m, 2 H), 7.63
[M+H] (A) —7.69 (m, 2 H), 8.44 (s, 1 H)
6 458 0.49 3.13 - 3.30 (m, 2 H), 3.30 (s, 3 H), 4.81 (s, 2 H), 5.10 (dd,




-47 -

Bpewmsa
B YACPKUBAaHHA 1 )
Ip. OPU-MC BXKX [mun] H SIMP (400 MTI'u, AMCO-ds) 6 4acT. Ha MJIH.

(MeTo )

[M+H]" (A) J=7.9,5.7Tn, 1 H), 5.48 (s, 2 H), 6.78 (s, 1 H), 7.29 (dd,

J=8.7,2.2Tu, 1 H), 7.57 (d, J=8.7 T, 1 H), 7.66 (d, J=2.2

I'm, 1 H), 8.42 (s, 1 H)
2.87 - 3.06 (m, 2 H), 3.33 (s, 3 H), 4.82 (s, 2 H), 4.91 (dd,
7 398 0.42 J=8.2,5.5Tn, 1 H), 5.48 (s, 2 H), 7.10 (d, J=7.9 ', 2 H),
[M+H] A) 7.22 (d, J=8.0 T'w, 2 H), 8.44 (s, 1 H)

Anaauruueckue Mmeroanl BIKX

Metoa A

06. % BoxnbI ITotox
Bpews (mun) (Bka. 0,1 % TFA) 06.% ACN [mMy1/MuH]
0.00 99 1 1.6
0.02 99 1 1.6
1.00 0 100 1.6
1.10 0 100 1.6

Ananutnyeckas kojmonka: XBridge BEH C18 2.1 x 30 mMm, 1.7 MkM; Temmiepatypa

koJiouku: 60°C

MeTton B
06. % BoabI o IToTox
Bpemst (vun) (Bka. 0,1 % TFA) 06.% ACN [ M1/MuH]
0.00 97 3 2.2
0.20 97 3 2.2
1.20 0 100 2.2
1.25 0 100 3.0
1.40 0 100 3.0

Ananutuyeckas koysionka: Stable Bond (Agilent) 1.8 mxm; 3.0 x 30 MmM; TemnepaTtypa

koJiouku: 60°C

Metoa C
06. % BoxabI IToTok
Bpewmst (vun) (Bxa. 0,1 % I{“FA) 06. % ACN [Ma/MuH]
0.00 97 3 2.2
0.20 97 3 2.2
1.20 0 100 2.2
1.25 0 100 3.0
1.40 0 100 3.0

Ananutndeckas kojonka: Sunfire (Waters) 2.5 mkm; 3.0 x 30 mm; Temmeparypa

koJiouku: 60°C
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Metoa D
I'paguent/PactBOpuUTEND 06. % BoxbI 06. % ACN ITotok
Bpewms [muH] (Bka. 0,1 % TFA) | (Bka. 0,08 % TFA) [Ma/MuH]
0.0 95.0 5.0 1.5
1.3 0.0 100.0 1.5
1.5 0.0 100.0 1.5
1.6 95.0 5.0 1.5

IMpenapatusHas kosonka: Sunfire (Waters) C18 3,0 x 30 mm_2,5 MkM; Temmeparypa

koJiouku: 60 °C

Metoa E
I'panuent/PacTBOpUTEND 06. % BonbI 06. % CAN  |IToTok [mi/mMuH]
Bpewms [muH] (Bka. 0,1 % FA) (Bkxa. 0,1 % FA)
0.01 95 5 0.5
4.00 5 95 0.5
5.00 5 95 0.5
5.20 95 5 0.5
6.00 95 5 0.5

Ananutudeckas kononka: AQUITY UPLC C18 2,1 x 50 mm_1,8 mMxm. 100A;

TeMmneparypa kojmonku: 25 °C

Metoa F
I'paguent/PacTBOpUTEND 06. % BoxbI 06. % CAN ITorox
Bpewms [muH] (Bkn. 0,1 % FA) (Bka. 0,1 % FA) [Mu1/MuH]

0.00 95 5 0.5
10.00 5 95 0.5
10.50 5 95 0.5
11.00 95 5 0.5
12.00 95 5 0.5
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Ananurnueckas kononka: AQUITY UPLC C18 2,1 x 50 mm_1,8 mxm. 100A;

TeMrnepaTtypa konoHku: 25 °C

MeTtoa G
0
Bpewms (Mun) (BK?T.66./1() (;O?[II’:IA) 06. % ACN ITotox [my/MuH]
0.00 97 3 2.2
0.2 97 3 2.2
1.0 50 50 2.2
1.25 0 100 3.0
1.9 0 100 3.0

Ananutuyeckas koyionka: Zorbax StableBond (Agilent) C18 3,0 x 30 mm_ 1,8 mMkMm;

TeMiepaTtypa kojoHku: 60 °C

Metoa H
06. % BoabI o IToTox
Bpewmst (vun) (Bxa. 0,1 % TFA) 06. % ACN [Ma/muH]
0.00 99 1 1.6
0.02 99 1 1.6
1.00 0 100 1.6
1.10 0 100 1.6

Ananuruueckas kosonka: XBridge Phenyl 2.1 x 30 mm, 1,7 MxM; TemnepaTtypa

kosouku: 60 °C
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OOPMVYIJIA U30BPETEHM A

1. Coenunenne popmynsi (1)

5 (D
B KOTOpOH
A BBIOMpPAIOT U3 TPYNIBL, BKIOUYaKOLIEH B cebst GeHus, THodeHm,
oenzodypanmn u OenzotuodeHun, u rae A sIBISeTCS He3aMeIIeHHBbIM HIH 3aMelleH
ONHUM HJIH ABYMs 4ieHamu rpymmsl R, Bkirouaromreii 8 cebs ramores u C.4-a K.
10

2. Coegunenue popmynst (I) mo 1. 1, rne R' seibuparor u3 F, Cl, I u CHs.

3. Coequnenne gopmyinsl (1) mo mobomy u3 nn. 1 unu 2, rae A BeIOUparOT U3

I'PYIIBL, BKIKOYAOMEH B ceOs

* —~ —~
, U

urae A siBsieTcst HE3aMCIICHHBIM UJIK 3aMCIIEH OAHUM HJIN ABYMS YJICHAMU

15

TPYIIBI R'.

4. Coenunenue ¢popmysl (I) mo n. 1, BeIOpaHHOE M3 TPYMIIbI, BKIKYAKMEH B

20 cebs
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5. Conb, B 4acTHOCTH, (hapMaleBTHUYECKU IpUeMIIeMast COJIb COETUHEHHUS TI0

10 mobomy u3 . 1 - 4.

6. @apManeBTHUYECKAasd KOMIIO3ULMS, COEpIKallasi MO MEHbIIEH MeEpe OHO

coenuHenue ¢popmysl I mo modomy u3 nm. 1 - 4 unu ero papmaneBTudecKu
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IPUEMIIEMYIO COJIb U OJJTHO UJIM HECKOIBKO (papMaleBTUUECKH MPUEMIIEMBbIX

BCIIOMOTAaTCJIbHBIX BCIICCTB.

7. Coenunenne popmyinsl (I) mo ofHOMY MM HECKOJNBKUM M. | - 4 win ero
(apmManeBTUYECKH TTpUEMIIeMast COJIb IJIsl MPUMEHEHHUs B KaU4eCTBE JIEKAaPCTBEHHOTO

cpencTaa.

8. Coenunenue no arobdomy u3 nm. 1 - 4 unu ero papMaueBTHYECKU MpUeMIIeMast
COJIb IJISl JICUCHUS FUTH NMPOQHUIAKTUKHA BOCTTAJIUTEIbHBIX 3a00I€BAHNUN ABIXATEIbHBIX

nyted win GuOpo3HbIX 3a00JeBAHUN HIJIH KA.

9. Coenunenune no mobdomy u3 nm. 1 - 4 unu ero papManeBTHIECKH MpUEMIIEMast
COJIb IJISl ISUCHUS FUTH NMPOQHMIAKTUKY UAnonaTudeckoro 3abonesanus gerkux (M3JI)

HUJIN KallJisd.
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